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FOREWORD
If the knowledge is
undigested or simply wrong,
more is not better

How to communicate and disseminate numerical data effectively in chemical
science and technology has been a problem of serious and growing concern to
IUPAC, the International Union of Pure and Applied Chemistry, for the last two
decades.
The steadily expanding volume of numerical information, the
formulation of new interdisciplinary areas in which chemistry is a partner,
and the links between these and existing traditional subdisciplines in
chemistry, along with an increasing number of users, have been considered as
urgent aspects of the information problem in general, and of the numerical
data problem in particular.
Among the several numerical data projects initiated and operated by
various IUPAC commissions, the Solubility Lata Project is probably one of
the most ambitious ones.
It is concerned with preparing a comprehensive
critical compilation of data on solubilities in all physical systems, of
gases, liquids and solids. Both the basic and applied branches of almost all
scientific disciplines require a knowledge of solubilities as a function of
solvent, temperature and pressure.
Solubility data are basic to the
fundamental understanding of processes relevant to agronomy,
biology,
chemistry, geology and oceanography, medicine and pharmacology, and metallurgy
and materials science. Knowledge of solubility is very frequently of great
importance to such diverse practical applications as drug dosage and drug
solubility in biological fluids, anesthesiology, corrosion by dissolution of
metals, properties of glasses, ceramics, concretes and coatings, phase
relations in the formation of minerals and alloys, the deposits of minerals
and radioactive fission products from ocean waters, the composition of ground
waters, and the requirements of oxygen and other gases in life support systems.
The widespread relevance of solubility data to many branches and
disciplines of science, medicine, technology and engineering, and the
difficulty of recovering solubility data from the literature, lead to the
proliferation of published data in an ever increasing number of scientific and
technical primary sources. The sheer volume of data has overcome the capacity
of the classical secondary and tertiary services to respond effectively.
While the proportion of secondary services of the review article type is
generally increasing due to the rapid growth of all forms of primary
literature, the review articles become more limited in scope, more
specialized. The disturbing phenomenon is that in some disciplines, certainly
in chemistry, authors are reluctant to treat even those limited-in-scope
reviews exhaustively. There is a trend to preselect the literature, sometimes
under the pretext of reducing it to manageable size. The crucial problem with
such preselection - as far as numerical data are concerned - is that there is
no indication as to whether the material was excluded by design or by a less
than thorough literature search. We are equally concerned that most current
secondary sources, critical in character as they may be, give scant attention
to numerical data.
On the other hand, tertiary sources - handbooks, reference books and other
tabulated and graphical compilations - as they exist today are comprehensive
but, as a rule, uncritical. They usually attempt to cover whole disciplines,
and thus obviously are superficial in treatment. Since they command a wide
market, we believe that their service to the advancement of science is at
least questionable. Additionally, the change which is taking place in the
generation of new and diversified numerical data, and the rate at which this
is done, is not reflected in an increased third-level service. The emergence
of new tertiary literature sources does not parallel the shift that has
occurred in the primary literature.

A-A·

ix

x

Foreword

With the status of current secondary and tertiary services being as
briefly stated above, the innovative approach of the Solub~lity Data Project
is that its compilation and critical evaluation work involve consolidation and
reprocessing services when both activities are based on intellectual and
scholarly reworking of information from primary sources. It comprises compact
compilation, rationalization and simplification, and the fitting of isolated
numerical data into a critically evaluated general framework.
The Solubil~ty Data Project has developed a mechanism which involves a
number of innovations in exploiting the literature fully, and which contains
new elements of a more imaginative approach for transfer of reliable
information from primary to secondary/tertiary sources.
The fundamental
trend of the Solubility Data Project is toward integration of secondary and
tertiary services with the objective of producing in-depth critical analysis
and evaluation which are character~stic to secondary services, in a scope as
broad as conventional tertiary services.
Fundamental to the philosophy of the project is the recognition that the
basic element of strength is the active participation of career scientists in
it. Consolidating primary data, producing a truly critically-evaluated set of
numerical data, and synthesizing data in a meaningful relationship are demands
considered worthy of the efforts of top scientists.
Career scientists, who
themselves contribute to science by their involvement in active scientific
research, are the backbone of the project. The scholarly work is commissioned
to recognized authorities, involving a process of careful selection in the
best tradition of IUPAC. This selection in turn is the key to the quality of
the output.
These top experts are expected to view their specific topics
dispassionately, paying equal attention to their own contributions and to
those of their peers.
They digest literature data into a coherent story by
weeding out what is wrong from what is believed to be right. To fulfill this
task, the evaluator must cover all relevant open literature.
No reference
is excluded by design and every effort is made to detect every bit of relevant
primary source.
Poor quality or wrong data are mentioned and explicitly
disqualified as such.
In fact, it is only when the reliable data are
presented alongside the unreliable data that proper justice can be done.
The
user is bound to have incomparably more confidence in a succinct evaluative
commentary and a comprehensive review with a complete bibliography to both
good and poor data.
It is the standard practice that the treatment of any given solute-solvent
system consists of two essential parts: I. Critical Evaluation and Recommended
Values, and II. Compiled Data Sheets.
The Critical Evaluation part gives the following information:
(i)

(ii)

(iii)

a verbal text
of
evaluation which discusses
the
numerical
solubility information appearing in the primary sources located in
the literature. The evaluation text concerns primarily the quality
of data after consideration of the puri ty of the materials and
their characterization, the experimental method employed and the
uncertainties
in
control
of
physical
parameters,
the
reproducibility of the data, the agreement of the worker's results
on accepted test systems with standard values, and finally, the
fitting of data, with suitable statistical tests, to mathematical
functions;
a set of recommended numerical data. Whenever possible, the set of
recommended data includes weighted average and standard deViations,
and a set of smoothing equations derived from the experimental data
endorsed by the evaluator;
a graphical plot of recommended data.

The Compilation part consists of data sheets of the best experimental data
in the primary literature.
Generally speaking, such independent data sheets
are given only to the best and endorsed data covering the known range of
experimental parameters. Data sheets based on primary sources where the data
are of a lower precision are given only when no better data are available.
Experimental data with a precision poorer than considered acceptable are
reproduced in the form of data sheets when they are the only known data for a
particular system.
Such data are considered to be still suitable for some
applications, and their presence in the compilation should alert researchers
to areas that need more work.

Foreword
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The typical data sheet carries the following information:
(i)

(ii)

(iii)
(iv)
(v)

components - definition of the system - their names, formulas and
Chemical Abstracts registry numbers;
reference to the primary source where the numerical information is
reported.
In cases when the primary source is a less common
periodical or a report document, published though of limited
availability, abstract references are also given;
experimental variables;
identification of the compiler;
experimental values as they appear in the primary source.
Whenever available, the data may be given both in tabular and
graphical form.
If auxiliary information is available,
the
experimental data are converted also to SI units by the compiler.

Under the general heading of
experimental details are summarized:
(vi)
(vii)
(viii)
(ix)
(x)

Auxiliary

Information,

the

experimental method used for the generation of data;
type of apparatus and procedure employed;
source and purity of materials;
estimated error;
references relevant to the generation of experimental
cited in the primary source.

essential

data

as

This new approach to numerical data presentation, formulated at
initiation of the project and perfected as experience has accumulated,
been strongly influenced by the diversity of background of those whom we
supposed
to
serve.
We
thus
deemed
it
right
to
preface
evaluation/compilation sheets in each volume with a detailed discussion of
principles of the accurate determination of relevant solubility data
related thermodynamic information.

the
has
are
the
the
and

Finally, the role of education is more than corollary to the efforts we
are seeking.
The scientific standards advocated here are necessary to
strengthen science and technology, and should be regarded as a major effort in
the training and formation of the next generation of scientists and
engineers.
Specifically, we believe that there is going to be an impact of
our
project
on
scientific-communication
practices.
The
quality
of
consolidation adopted by this program offers down-to-earth guidelines,
concrete examples which are bound to make primary publication services more
responsive than ever before to the needs of users.
The self-regulatory
message to scientists of the early 1970s to refrain from unnecessary
publication has not achieved much. A good fraction of the literature is still
cluttered with poor-quality articles.
The Weinberg report (in 'Reader in
Science Information', ed. J. Sherrod and A. Hodina, Microcard Editions Books,
Indian Head, Inc., 1973, p. 292) states that 'admonition to authors to
restrain themselves from premature, unnecessary publication can have little
effect unless the climate of the entire technical and scholarly community
encourages restraint ••• '
We think that projects of this kind translate the
climate into operational terms by exerting pressure on authors to avoid
submitting low-grade material.
The type of our output, we hope, will
encourage attention to quality as authors will increasingly realize that their
work will not be suited for permanent retrievability unless it meets the
standards adopted in this project.
It should help to dispel confusion in the
minds of many authors of what represents a permanently useful bit of
information of an archival value, and what does not.
If we succeed in that aim, even partially, we have then done our share in
protecting the scientific community from unwanted and irrelevant, wrong
numerical information.
A. S. Kertes

PREFACE
Beta-Iactam antIbIOtICS constItute a large group of naturaJly occuring and semi-synthetic
solutes possessing eIther a nucleus of 6-amlnopenlciJlanlc aCId (i.e. the penicIllins) or of
7-amlnocephalosporanlc aCId (I.e. the cephalosporlns). Both 6-aminopeniclJlanlc aCId and 7amlnocephalosporanlc aCId are ampholytes having a low actIvity against bacteria, however,
theIr derivatIves (substituted at the 2-carbon carboxyhc group and at the 6-carbon amino
group) are amongst the most effectIve chemotherapeutIc drugs to have been developed.
Although the antIbacterial actIvIty of Penicillium glaucum was first demonstrated in 1896
by a French medIcal student, Ernest Duchesne, it was not until the further observations
of Fleming In 1928, and the research and development of Florey, Chain and Abraham beginning In 1939, that penlcllhn was developed Into a therapeutIc agent - wIth the first clinical
trial In the United States taking place In 1942 [see Chain, E.B. Antibiot. Chemother. 1954,
4, 215-41].
The baSIC structure of the penicillins (see FIg. below) consists of a thiazohdine ring connected
to a beta-Iactam ring, to whIch IS attached a side chain.

o

s

II

/ \ /CH3
C

R-C-NH-CH-CH

CH
I
I
I'
3
O==C-N--CH--COOH

FIgure 1. Structure of penicilhns
Unltage of Penlcllhn
The rapId acceptance of penlcllhn as a major chemotherapeutIc agent led to the early introductIon of a standard system for expressing ItS potency. Hence the International Conference
on the StandardIzatIOn of PenlciJlIn established In 1944 the international Wlit

of penicillin

and the international penicillin master standard, wIth the latter being a sample of the crystalhne sodIum salt of penicillin G (benzylpenlcIJlIn). The unit IS by definition gIven as the
specifIc penicillin actIvIty contained In 0.6 microgram of the master standard, with one
mIlligram of pure penlCIJlIn G sodIUm being equal to 1 667 units. (Due to differences in molecular weight, 1.0 mg of pure penlcilhn G potassium IS equal to 1 595 units, and so forth).
In thIS present Volume, solubilities have been compiled and given as onginaJly reported.
In addItIOn, In the evaluatIOn of the solublhtles of beta-Iactam antibiotics, aJl reported values
have been converted into 5.1. Units where possIble.
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The first source of the cephalosporins (cephalosporium acremonium) was Isolated m 1948
from the sea near a sewer outlet off the Sardlman coast. CultivatlOn of this fungus gave
rise to three antibiotics, (l) cephalosponn P, (active agamst gram-positive microorganisms,
(ii) cephalosporin N, (active against both gram-positive and gram-negative mlcroorgamsms,

and (iii) cephalosporin C, (similar to cephalosponn N m actlOn, though less potent). From
cephalosporin C it become possible to isolate

the active nucleus of the cephalosponns,

i.e. 7-aminocephalosporamc acid, and thence to synthetically develop this to produce antibacterial compounds having potencies far greater than that of 7-aminocephalosporamc acid Itself.
The basic structure of the cephalosponns IS shown below.

/5",R-

NH-CH-CH

I

1

I
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c/

CH
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Figure 2. Basic structure of the cephalosporms.
This Volume also gives the solubility of cycloserme (D-4-ammo-3-isoxazolldone), whose structural formula is given in Fig. 3.

Figure 3. Structural formula of cycloserme.
In this Volume we have attempted to survey the Ilterature up until 1983. A great concern
of ours has been the difficulty in deslgnatmg values of solubillties as "recommended" or
even "tentative". This is because for the former case a significant number of values need
to be available, and for the latter case, such a label IS given to a value which, in our opinion,
has been determmed with good precislOn but has not (yet) been confirmed independently.
Smce values of the solubilities of beta-lactam antibiotiCS are of slgmflcance inter alia
during their manufacture (and isolation), and for conslderatlOn of their blOpharmaceutic,
pharmacokinetic and pharmacodynamic propertJes, it IS hoped that the information given
in this present Volume will be of use in those areas, and that those deficiencies m the Ilterature revealed, will encourage more detalled work on the solubillties of these antibiotics.
Eric Tomhnson*
Amsterdam, December 1983

*Present

address: Ciba-Geigy PharmaaeutiaaZs~ WimbZehur>st Road~ HOI'sham~
West SUSSe:I; RH12 4AB~ UK

INTRODUCTION TO THE SOLUBILITY OF
SOLIDS IN LIQUIDS
Na~u~e

06

~he P~ojee~

The Solubility Data Project (SOP) has as its aim a comprehensive search
of the literature for solubilities of gases, liquids, and solids in liquids
or solids. Data of suitable precision are compiled on data sheets in a
uniform format.
The data for each system are evaluated, and where data from
different sources agree sufficiently, recommended values are proposed. The
evaluation sheets, recommended values, and compiled data sheets are published on consecutive pages.
This series of volumes includes solubilities of solids of all types in
liquids of all types.
Ve6ini~ion~

A mix~u~e (1,2) describes a gaseous, liquid, or solid phase containing
more than one substance, when the substances are all treated in the same
way.
A ~olu~ion (1,2) describes a liquid or solid phase containing more than
one substance, when for convenience one of the substances, which is called
the ~olven~ and may itself be a mixture, is treated differently than the
other substances, which are called ~olu~e~. If the sum of the mole
fractions of the solutes is small compared to unity, the solution is called
a dilu~e ~olu~ion.
The ~olubili~y of a substance B is the relative proportion of B (or a
substance related chemically to B) in a mixture which is saturated with
respect to solid B at a specified temperature and pressure. Sa~u~a~ed
implies the existence of equilibrium with respect to the processes of
dissolution and precipitation; the equilibrium may be stable or metastable.
The solubility of a metastable substance is usually greater than that of
the corresponding stable substance.
(Strictly speaking, it is the activity
of the metastable substance that is greater.)
Care must be taken to
distinguish true metastability from supersaturation, where equilibrium does
not exist.
Either point of view, mixture or solution, may be taken in describing
solubility. The two points of view find their expression in the quantities
used as measures of solubility and in the reference states used for definition of activities and activity coefficients.
The qualifying phrase "substance related chemically to B" requires
comment. The composition of the saturated mixture (or solution) can be
described in terms of any suitable set of thermodynamic components. Thus,
the solubility of a salt hydrate in water is usually given as the relative
proportion of anhydrous salt in solution, rather than the relative
proportions of hydrated salt and water.
Quan~i~ie~ U~ed a~

1. Mole

6~a,~ion

Mea~u~e~

Solubili~y
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of substance B, x :
B

c

nBI L n.
i=l

(1)

1

where ni is the amount of substance of substance i, and c is the number of
distinct substances present (often the number of thermodynamic components
in the system). Mole pe~ een~ of B is 100 xB.

2.

Ma~~

6~ae~ion

of substance B, wB:

c
m' I L m'.
B i=l 1

w
B

where m'i is the mass of substance i. Ma~~ pe~ een~ of B is 100 wB.
equivalent terms weight fraction and weight per cent are not used.

3.

Solu~e

mole

(ma~~)

6~ae~ion

c'

nBI L

i=l

ni

of solute B (3,4) :
c'
xBI L xi
i=l

(2)

The

(3)

where the summation is over the solutes only. For the solvent A, xS,A = xA.
These quantities are called JaneeQe mole (ma~~) 6~ae~ion~ in many papers.
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4. Molality of solute B (1,2) in a solvent A:
SI base units: mol kg- 1

(4)

where MA is the molar mass of the solvent.

5.

Concent~ation

of solute B (1,2) in a solution of volume V:
SI base units: mol m- 3

[B)

(S)

The terms molarity and molar are not used.
Mole and mass fractions are appropriate to either the ~ixture or the
solution points of view. The other quantities are appropriate to the
solution point of view only.
In addition of these quantities, the following are useful in conversions between concentrations and other quantities.
6.

Ven~ity:

p

= m/V

SI base units: kg m- 3

(6)

7. Relative den~ity: d; the ratio of the density of a mixture to the density
of a reference substance under conditions which must be specified for both
(1). The symbol df' will be used for the density of a mixture at tOe, 1
atm divided by the density of water at t'OC, 1 atm.
Other quantities will be defined in the prefaces to individual volumes
or on specific data sheets.
The~modynamic~

06 Solubility

The principal aims of the Solubility Data Project are the tabulation and
evaluation of: (a) solubilities as defined above; (b) the nature of the
saturating solid phase. Thermodynamic analysis of solubility phenomena has
two aims: (a) to provide a rational basis for the construction of functions
to represent solubility data; (b) to enable thermodynamic quantities to be
extracted from solubility data. Both these aims are difficult to achieve
in many cases because of a lack of experimental or theoretical information
concerning activity coefficients. Where thermodynamic quantities can be
found, they are not evaluated critically, since this task would involve
critical evaluation of a large body of data that is not directly relevant
to solubility. The following discussion is an outline of the principal
thermodynamic relations encountered in discussions of solubility. For more
extensive discussions and references, see books on thermodynamics, e.g.,
(5-10) •

(a)

Mixtu~e~.

The activity coefficient f B of a substance B is given by
(7)

where ~B is the chemical potential, and ~B* is the chemical potential of
pure B at the same temperature and pressure. For any substance B in the
mixture,
1
(b)

by

( B)

SolutioM.
(i) Solute

~ub~tance,

RT R-n(YB~)
Where the superscript
sOlute B,

8.

~B -

The molal activity coefficient YB is given

(~B - RT R-n ~)oo

indicates an infinitely dilute solution.
1

(9)
For any
(10)

Activity coefficients YB connected with concentration cB' and f x B (called
the.~at{onal activity coe66icient) connected with mole fraction ~B are
def~ned in analogous ways.
The relations among them are (1,9):
(Il)

or

xvi

Introduction
f

(12)

x,B

or
YB

(VA + MA;mSVS)YB/VA*

Vmfx,B/VA*

(13)

where the summations are over all solutes, VA* is the molar volume of the
pure solvent, Vi is the partial molar volume of substance i, and V is the
m
molar volume of the solution.
For an electrolyte solute B = Cv+A v _, the molal activity is replaced by
(9 )

v v v
= Yt ~ Q
where v = v+ + v_, Q = (v+v+v_v-)l/v, and Yt is the mean ionic molal
activity coefficient. A similar relation holds for the concentration
activity YBcB' For the mol fractional activity,
YB~

v+ v_
v v
v+ v_
f t xt
fx,B x B
The quantities X+ and x_ are the ionic mole fractions (9), which for a
single solute are

(14)

(15)

(16)

A:

(ii) Solvent,

The

o~mot~c coe66~c~ent, ~

, of a solvent substance A is defined as (1):
~

=

(~A*-~A)/RT MA ~ms

(17)

where ~A* is the chemical potential of the pure solvent.
The nat~onal o~mot~c coe66~c~ent, ~x' is defined as (1):
~x

(~A-~A*)/RTinxA

~MA;ms/in(l + MA;m S )

(18)

The activity, aA' or the activity coefficient fA is often used for the
solvent rather than the osmotic coefficient. The activity coefficient is
defined relative to pure A, just as for a mixture.

The

L~qu~d

Pha~e

A general thermodynamic differential equation which gives solubility as
a function of temperature, pressure and composition can be derived. The
approach is that of Kirkwood and Oppenheim (7). Consider a solid mixture
containing c' thermodynamic components i. The Gibbs-Duhem equation for
this mixture is:
c'
1: x.' (S. 'dT - Vi'dp + d~i)
0
(19)
i=l ~
~
A liquid mixture in equilibrium with this solid phase contains c thermodynamic components i, where, usually, c >- c'. The Gibbs-Duhem equation for
the liquid mixture is:

c'

c
d~.)

1: x. (S.dT - V.dp +

i=l ~

~

~

~

+

o

x. (S.dT - V.dp +
i=c'+l ~ ~
~
1:

Eliminate d~l by multiplying (19) by Xl and (20) Xl'.
and use of:
c
1: G.. dx. - S.dT + V~dp
j=2 ~J J
~
•

(20)

After some algebra,
(21)

where (7)
(22)

G ..

~J

it is found that
c' c
1:
1: (x~ '-X.XVXl )G .. dx. ~
~J
J
i=2 j=2 •

(Xl '/xd

c'
=

1:

i=l

c
1:

C

1: x.G .. dx.
i=c'+l j=2 ~ ~J J

c'
x.'(H.-H.')dT/T ~

~

~

1: x.'(V.-V.')dp

i=l

~

~

~

( 23)
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where
H.-H.
'
~
~

(24)

is the enthalpy of transfer of component i from the solid to the liquid
phase, at a given temperature, pressure and composition, and Hi' Si, Vi are
the partial molar enthalpy, entropy, and volume of component i. Several
special cases (all with pressure held constant) will be considered. Other
cases will appear in individual evaluations.
(aJ Sal~bllLty a~ a 6unetlon 06 tempe~atu~e.
Consider a binary solid compound AnB in a single solvent A.
There is no
fundamental thermodynamic distinction between a binary compound of A and B
which dissociates completely or partially on melting and a solid mixture of
A and B; the binary compound can be regarded as a solid mixture of constant
composition. Thus, with c = 2, c' = 1, xA' = n/(n+1), xB' = 1/(n+1), eqn
(23) becomes
a~nfB

(l/xB-n/xA){l+(a~nx-)
}j

T,P

(25)

}dxB

where the mole fractional activity coefficient has been introduced. If the
mixture is a non-electrolyte, and the activity coefficients are given by
the expression for a simple mixture (6):
wx

A

( 26)

2

then it can be shown that, if w is independent of temperature, eqn (25) can
be integrated (cf. (5), Chap. XXIII, sect. 5). The enthalpy term becomes
6H AB + n(HA-H A*) + (HB-H B*)

( 27)
+ w(n~2+xA2)
AB
where 6H AB is the enthalpy of melting and dissociation of one mole of pure
solid AnB, and HA*, HB* are the molar entha1pies of pure liquid A and B.
The differential equation becomes
6H

(28)

Integration from xB,T to xB = l/(l+n), T = T*, the melting point of the
pure binary compound, gives:

(29)
where 6C p * is the change in molar heat capacity accompanying fusion plus
decompos~tion of the compound at temperature T*, (assumed here to be
independent of temperature and composition), and 6HlB is the corresponding
change in enthalpy at T = T*. Equation (29) has the general form

(30)
If the solid contains only component B, n = 0 in eqn (29) and (30).
If the infinite dilution standard state is used in eqn (25), eqn (26)
becomes
RT ~n f

x,B

(31)

and (27) becomes
nH A + HB-H

AB

6H~ + w(n~2+xA2-1)
( 32)

where the first term, 6H~, is the enthalpy of melting and dissociation of
solig compound AnB to the infinitely dilute state of solute B in solvent
A; HB is the partial molar enthalpy of the solute at infinite dilution.
C1~ar1y, the integral of eqn (25) will have the same form as eqn (29), with
6H AB (T*), 6 COO (T*) replacing 6H~B and 6Cp* and x A 2-1 replacing XA 2 in the
last term. p
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If the liquid phase is an aqueous electrolyte solution, and the solid
a salt hydrate, the above treatment needs slight modification. Using
rational mean activity coefficients, eqn (25) becomes
RV(l/xB-n/xA){l+(a~nf±/atnx±)T,p}dxB/{l+(V-l)XB}

{~H~ + n(HA-H A*) + (HB-H;)}d(l/T)

(33)

If the terms involving activity coefficients and partial
are negligible, then integration gives (cf. (11»:
n
~Hoo (T*)-T*~C *
n {
n
}
{ AB
P }
",n (n+v)h+V R

~olar

(!
_
T

enthalpies

1
~C*
(34)
) + -En
(T/T*)
T*
R ",n

A similar equation (with v=2 and without the heat capacity terms) has been
used to fit solubility data for some MOH=H20 systems, where M is an alkali
metal; the enthalpy values obtained a~reed well with known values (11).
In many cases, data on activity coeff~cients (9) and partial molal enthalpies (B,lO) in concentrated solution indicate that the terms involving these
quantities are not negligible, although they may remain roughly constant
along the solubility temperature curve.
The above analysis shows clearly that a rational thermodynamic basis
exists for functional representation of solubility-temperature curves in
two-component systems, but may be difficult to apply because of lack of
experimental or theoretical knowledge of activity coefficients and partial
molar enthalpies. Other phenomena which are related ultimately to the
stoichiometric activity coefficients and which complicate interpretation
include ion pairing, formation of complex ions, and hydrolysis. Similar
considerations hold for the variation of solubility with pressure, except
that the effects are relat~vely smaller at the pressures used in many
~nvestigations of solubility (5).

(b)

Solub~l~~y a~

a

6unc~~on

06

compo~~~~on.

At constant temperature and pressure, the chemical potential of a saturating
sol~d phase is constant:

IIIn B

Il

(35)

An B(sln)

(36)
for a salt hydrate AnB which dissociates to water, (A), and a salt, B, one
mole of which ~onizes to give v+ cations and v_ anions in a solution in
which other substances (ionized or not) may be present. If the saturated
solution is sufficiently dilute, fA = xA = 1, and the quantity K~o in
00

~G

-RT

~n

-RT

~n

K~o
v v v+

Q y± m+ m_

v

(37)

is called the ~olub~l~~y p~oduc~ of the salt.
(It should be noted that it
is not customary to extend this definition to hydrated salts, but there is
no reason why they should be excluded.)
Values of the solubility product
are often given on mole fraction or concentration scales.
In dilute
solutions, the theoretical behaviour of the activity coefficients as a
function of ionic strength is often sufficiently well known that reliable
extrapolations to infinite dilution can be made, and values of K~o can be
determined.
In more concentrated solutions, the same problems w~th activity
coeff~cients that were outlined in the section on variation of solubility
with temperature still occur. If these complications do not arise, the
solubility of a hydrate salt Cv Av ·nH 20 in the presence of other solutes
is given by eqn (36) as
+ -

v

~n{~/~(O)}

(3B)

is the activity of water in the saturated solution, ~ is the
H20
molality of the salt in the saturated solution, and (0) indicates absence
of other solutes. S~milar considerations hold for non-electrolytes.
where a
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The So£.id PhaH
The definition of solubility permits the occurrence of a single solid
phase which may be a pure anhydrous compound, a salt hydrate, a nonstoichiometric compound, or a solid mixture (or solid solution, or "mixed
crystals"), and may be stable or metastable. As well, any number of solid
phases consistent with the requirements of the phase rule may be present.
Metastable solid phases are of widespread occurrence, and may appear as
polymorphic (or allotropic) forms or crystal solvates whose rate of
transition to more stable forms is very slow. Surface heterogeneity may
also give rise to metastability, either when one solid precipitates on the
surface of another, or if the size of the solid particles is sufficiently
small that surface effects become important. In either case, the solid is
not in stable equilibrium with the solution. The stability of a solid may
also be affected by the atmosphere in which the system is equilibrated.
Many of these phenomena require very careful, and often prolonged,
equilibration for their investigation and elimination. A very general
analytical method, the "wet residues" method of Schreinemakers (12) (see
a text on physical chemistry) is usually used to investigate the composition
of solid phases in equilibrium with salt solutions. In principle, the same
method can be used with systems of other types. Many other techniques for
examination of solids, in particular X-ray, optical, and thermal analysis
methods, are used in conjunction with chemical analyses (including the wet
residues method).
COMPILATIONS AND EVALUATIONS
The formats for the compilations and critical evaluations have been
standardized for all volumes. A brief description of the data sheets has
been given in the FOREWORD: additional explanation is given below.

Guide

~o ~he Compi£.a~ionc

The format used for the compilations is, for the most part, selfexplanatory. The details presented below are those which are not found in
the FOREWORD or which are not self-evident.
Componen~c.
Each component is listed according to IUPAC name, formula,
and Chemical Abstracts (CA) Registry Number. The formula is given either
in terms of the IUPAC or Hill (13) system and ~he choice of formula is
governed by what is usual for most current users: i.e. IUPAC for inorganic
compounds, and Hill system for organic compounds. Components are ordered
according to:
(a) saturating components:
(b) non-saturating components in alphanumerical order:
(c) solvents in alphanumerical order.
The saturating components are arranged in order according to a 18-column,
2-row periodic table:
Columns 1,2: H, groups lA, IIA:
3,12: transition elements (groups IIIB to VIIB, group VIII,
groups IB, lIB):
13-18: groups IlIA-VIlA, noble gases.
Row 1: Ce to Lu:
Row 2: Th to the end of the known elements, in order of atomic number.
Salt hydrates are generally not considered to be saturating components since
most solubilities are expressed in terms of the anhydrous salt. The existence of hydrates or solvates is carefully noted in the texts, and CA
Registry Numbers are given where available, usually in the critical
evaluation. Mineralogical names are also quoted, along with their CA
Registry Numbers, again usually in the critical evaluation.
O~igina£. Meacu~emen~c.
References are abbreviated in the forms given by
Chemica£. Abc~~ac~c Se~vice Sou~ce Index !CASSI). Names originally in other
than Roman alphabets are given as transliterated by Chemica£. Abc~~ac~c.
Expehimen~a£. Va£.uec.
Data are reported in the units used in the original
PUblication, with the exception that modern namec for units and quantities
are used; e.g., mass per cent for weight per cent: mol dm- 3 for molar; etc.
Both mass and molar values are given. Usually, only one type of value (e.g.,
mass per cent) is found in the original paper, and the compiler has added
the other type of value (e.g., mole per cent) from computer calculations
based on 1976 atomic weights (14). Errors in calculations and fitting
equations in original papers have been noted and corrected, by computer
calculations where necessary.
Me~hod.
Souhce and PUhi~y 06 Ma~ehia£.c.
Abbreviations used in Chemica£.
Abc~hac~c are often used here to save space.
Ectimated EhhOh. If these data were omitted by the original authors, and
if relevant information is available, the compilers have attempted to
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estimate errors from the internal consistency of data and type of apparatus
used. Methods used by the compilers for estimating and reporting errors are
based on the papers by Ku and Eisenhart (15).
Comment~ and/o~ Add~t~onal Vata.
Many compilations include this section
which provides short comments relevant to the general nature of the work
or addit~onal experimental and thermodynamic data which are judged by the
compiler to be of value to the reader.
Re6e~ence~.
See the above description for Original Measurements.
Gu~de

to the

Evaluat~onh

The evaluator's task is to check whether the compiled data are correct,
to assess the reliability and quality of the data, to estimate errors where
necessary, and to recommend "best" values. The evaluation takes the form
of a summary in which all the data supplied by the compiler have been
critically reviewed. A brief description of the evaluation sheets is given
below.
Component~. See the description for the Compilations.
Evaluato~. Name and date up to which the literature was checked.
C~~t~cal Evaluat~on

(a) Critical text. The evaluator produces text evaluating all the
published data for each given system. Thus, in this section the evaluator
review the merits or shortcomings of the various data. Only published data
are considered; even published data can be considered only if the
experimental data permit an assessment of reliability.
(b) F~tting equations. If the use of a smoothing equation is justifiable
the evaluator may provide an equation representing the solubility as a
funct~on of the variables reported on all the compilation sheets.
(c) Graphical summary. In addition to (b) above, graphical summaries
are often given.
(d) Recommended values. Data are ~ecommended if the results of at least
two ~ndependent groups are available and they are in good agreement, and if
the evaluator has no doubt as to the adequacy and reliability of the applied
experimental and computational procedures. Data are reported as tentat~ve
~f only one set of measurements is available, or if the evaluator considers
some aspect of the computational or experimental method as mildly
undes~rable but estimates that it should cause only minor errors.
Data are
considered as doubt6ul if the evaluator considers some aspect of the
computational or experimental method as undesirable but still considers the
data to have some value in those instances where the order of magnitude of
the solub~lity is needed. Data determined by an inadequate method or under
ill-defined conditions are ~ejected. However references to these data are
included in the evaluation together with a comment by the evaluator as to
the reason for their rejection.
(e) References. All pertinent references are given here. References to
those data which, by virtue of their poor precision, have been rejected and
not compiled are also listed in this section.
(f) Units. While the original data may be reported in the units used by
the investigators, the final recommended values are reported in S.I. units
(1,16) when the data can be accurately converted.
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EDITORIAL NOTE
This volume on the solubilities of 6-lactam antibiotics is the first in the SUb4~~
Phanmaceut~cat4 to be published as part of the IUPAC Solub~~y Vata S~~.
Over the
next five years 10 volumes will be published in this subseries, and the titles of these
volumes are given below.

on

Although many of the compounds included in this subseries cannot be classified as
"pharmaceuticals," they represent compounds of major interest in the area of pharmaceutical
chemistry and are therefore included in the SUb4~~ on Phanmace~cal4.
All existing volumes dealing with solid-liquid systems, including the present volume,
contain the general introductory chapter entitled INTRODUCTION TO THE SOLUBILITY OF SOLIDS
IN LIQUIDS. Future volumes in the SUb4~~ on Phanmace~cat4 will contain a new introductory chapter dealing with the general physical and chemical properties of saturated
solutions of compounds of pharmaceutical interest. Volumes presently being prepared for
the Sub!>~e4 on Phanmace~cat4 are:
1.

Pep~de A~b~ot~C!>,

2.
3.
4.
5.

Ma~ocy~c

6.

7.
8.
9.
10.

Lactone

Ca4bohyd4ate

E. Tomlinson and A. Regosz, editors.

A~b~o~C!>,

A~b~o~C4,

E. Tomlinson and A. Regosz, editors.

E. Tomlinson and H. Foks, editors.

~om~c A~b~o~C!>,

E. Tomlinson and A. Regosz, editors.
(Pa4t II, A.N. Paruta and R. Piekos, editors.
4-Anu.nobenzen~ul6onamid~ (Pa4t II I,
A. N. Parnta and R. Piekos, editors.
4-Aminobenzen~ul6onamid~

4-Am~nobenzen~ul6onamid~
Al~y~dene~a~py4in~,
Py~azol~,

(Pa4t III),

A.N. Paruta and R. Piekos, editors.

T.D. Sokoloski and R. Kaliszan, editors.

T.D. Sokoloski and R. Kaliszan, editors.

A~py4in~,

T.D. Sokoloski and R. Kaliszan, editors.

July, 1984

A.S. Kertes (Jerusalem, Israel)
M. Salomon (Fair Haven, NJ, U.S.A.)
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6-Aminopenicillanic acid
EVALUATOR:
Eric Tomlinson,
Department of Pharmacy, Umverslty of Amsterdam, The Netherlands.

COHPONENTS:
(I) 4-Thla-l-azablcyc!o[3,2,0]heptane-2-carboxylic aCid, 6-amIno-3,3-dlmethyl-7-oxo(6-amInopenicIllanic aCid); C8H12N203S;
[551-16-6]

December 1983

(2) All solvents

CRITICAL EVALUATION:
The solubIlity of 6-amInopenlClllanic aCid (C8 H12N zO 3S) has been examined by two groups,
(1,2). Both studies reported solubility values graphically. SolubIlity has been determined In
aqueous solutIOns at varIOUS hydrogen IOn concentratIOns and IOniC strengths over the temperature range 273-303K and In the presence of various related solutes. The solubIlity In a 15 %
(v/v) ethanol:water mixture at varIOUS temperatures has also been reported.
6-AmInopenicIllanic aCid IS an ampholyte possessing a carboxyl group of pK = 2.29-2.30,
and an aminO group of pK = 4.90-4.92 (3). At a pH equal to the Isoelectrlc POint (pi = 3.60),
the aCid eXists as the zWltterion. This form IS both the most stable and the least soluble
(In water). At lower or higher pH's, the solubIlity In water rises, Since here 6-amInopenicIllanlC aCid eXists mainly In the IOnized form, (Pages 3-5), I.e. (I),
8.50

r-

SolubIlity of 6-amInopenlcillanic aCid In water.
7.45 [10 3 mol dm- 3]a
(a Units calculated by
evaluator)

/

J-

6.40 _

...

.
._/~I-I--~I
I·

I..........
__

5.35 '::-_ _-:2

3

4

5

pH at 292.7 K

From this fIgure a solubIlity In water at pH 3.3 to 3.7 (and at 292.7K) of 5.5 x 10- 3 mol
dm -3 may be read. (All Units given In this figure have been converted by the evaluator from
the reported peniCillin Units cm- 3 ). ConsideratIOn of the sample of 6-amInOpenlClllanic aCid
used, the microbIOlogical assay procedure, and the fact that ~alues are presented graphically,
suggests a preCiSIOn In this solubIlity value of approximately - 10 %. Nys et al (2) examined
the solubIlity of 6-amInopenicillamc aCid In water at 298 K at a constant IOniC strength (
/1= 0.1). They reported two values, an intrinSIC solubIlity of 1.07 x 10- 2 mol dm- 3, (presumably
of the zWltterlOn), and a solubility of 8.70 x 10- 3 mol dm- 3 , (calculated according to the
equatIOn given on Page 7). ConsideratIOn of the method used to determine the solubility,
the assay procedure (IOdometric titratIOn), and the reasonable agreement With the calculated
value, suggests that the former value of 1.07 x 10- 2 mol dm:J for the aqueous solubIlity
of 6-amInopenicIllanic aCid at 298 K and an IOniC strength of = 0.1, may regarded as tentative.
The effect of IOmc strength on the solubility at pI = pH and at 298 K IS reported (2) as
beInR that an Increase In aqueous solubIlity from about 1.1 x 10- 2 mol dm- 3 to about 1.2
x 10-'2 mol dm- 3 IS caused by increasing the IOniC strength from 0.1 to 1.0 mol dm- 3, (Page
8). Similarly (2). additIOn of potassIUm peniCillin G In concentrations of 1.0 x 10- 2 mol dm
-3 to 3.6 x 10
mol dm- 3 resulted In an Increase In the aqueous solubilIty from about I x
10 -2 mol dm- 3 to about 4 x 10- 2 mol dm -3, (Page 9). Although these data were obtained
USing a more precise analytical method (I.e. lOdometric titratIOn), graphical presentatIOn
of the data mean that these latter results have a precIsion of :: 10%.

-z

Further, from Page 2 (I) It may be read that the aqueous solubility of 6-amIn0RenicIllanic
aCid rises from about 5.3 x 10- 3 mol dm- 3 at273 K to about 7.6 x 10- 3 mol dm- 3 at 303K,
(Units - Evaluator). All these values must be regarded as doubtful.
Bruns et al (2) determined the solubIlity of 6-aminopenicIllanic aCid In a 15 % (v/v) mixture
of ethanol In water as a functIOn of temperature 273-303 K. The solubIlity In the mixture
was found to be apllroxlmately 50 times lower than In water, With values ranging from about
1.0 x 10- 4 mol dm -} to about 6.4 x 10- 4 mol dm- 3 over thiS temperature range, (Units - Evaluator). These graphically presented values are doubtful.
(I) Bruns, B.P.; Savltskaya, H.M.; Shellenberg, N.N.; LlbInson, G.S.; KolygIna, T.S.; DruzhInIna,

E.N. Antibiotiki, Moscow 1962, 7, 440.
(2) Nys, P.S.; Elizarovskaya, L.M.; Shellenberg, N.N.; Savltskaya, E.M. Antibiotiki, Moscow
1979,24, 895.
(3) Rapson, H.D.C.; Bird, A.C. 3.Pharm.Pharmacol. 1963, 15, 222.

6-Aminopenicillanic acid

2
COMPONENTS:

ORIGINAL MEASUREMENTS:

Bruns, B.P.; Savitskaya, E.M.; Shellenberg,
N.N.; Libinson, G.S.; Kolygina, T.S.; Druzhinina, E.N. Antibiotiki, Moscow 1962, 7, 440-2.

(I) 4- Thia-I-azabicyclo[3,2,0]heptane-2-carboxylic acid, 6-amino-3,3-dimethyl-7-oxo(6-aminopenicillanic acid); CSH 12N203S;
[551-16-6]
(2) Water; H 0; [7732-IS-5]
2

VARIABLES:

PREPARED BY:

A. Regosz

Temperature
EXPERIMENTAL VALUES:

solubility of
6-aminopenicillanic acid
3
in water [units/cm ]

o 000

l-

6 000

.. - /./

•

4 000 tI

2 000
0

10

I
20

I
I
30 40

temperature [oC]

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:

An excess of 6-aminopenicillanic acid and
water were placed in a temperature controlled
solubility apparatus, N was bubbled through
the mixture. Aliquots of the saturated solution
were withdrawn under vacuum at a given
temp through a glass filter. The amount
of the dissolved solute was determined
microbiologically after conversion of 6aminopenicillanic acid into phenoxymethylpenicillin using phenoxyacetyl acid anhydride.

SOURCl AND PURITY OF MATERI ALS:

Crystalline 6-aminopenicillanic acid was
obtained from the fermentation broth of
Penicillium chrysogenum by carrying out
the fermentation without adding the precursor.
It had a melting point 204-6°C. The potency
of the solubility product after conversion
into phenoxymethylpenicillin was 2680 ± SO
units.mg- I •
Double distilled water was used.
ESTIMATED ERROR:

REFERENCES:

6-Aminopenicillanic acid
COMPONENTS:

(I) 4- Thia-l-azabicyclo[3,2,0]heptane-2-carbo-

x y Iic acid, 6-amino-3,3-dimethyl-7 -oxo(6-aminopenicillanic acid); C 8 H12N203S;
[551-16-6]
(2) Hydrochloric acid; HCI; [7647-01-0]
(3) Water; H 0; [7732-18-5]
2
VARIABLES:

ORIGINAL MEASUREMENTS:

Bruns, B.P.; Savitskaya, E.M.; Shellenberg,
N.N.; Libinson, G.S.; Kolygina, T.S.; Druzhinina, E.N. Antibiotiki, Moscow 1962, 7, 440-2.

PREPARED BY:

A. Regosz

One temperature: 19.5°C
EXPERIMENTAL VALUES:

solubility of
6-aminopenicillanic
3
acid [Units/cm ]

9 000

I-

BODO

I-

7 000

-

6 000

-

~
\

I

5 000
2

3

I

4

I

5

pH at 19.5"C

AUXILIARY INFORMATION
METHOD 'N'PARATUS/PROCEDURE:

An excess of 6-aminopenicillanic acid and
HCl solution were placed in a thermostatted
solUbility apparatus, N was bubbled through
2
the mixture at 19.5°C. Aliquots of the saturated soln were withdrawn through a glass
filter under vacuum and the pH of the clear
filtrate, measured by use of glass electrodecalomel electrode system, was 2.62. The
amount of the dissolved solute was determined
microbiologically after conversion of the
6-aminopenicillanic acid into phenoxymethylpenicillin.

SOLJRCI:. AND PURITY OF MATERIALS:

Crystalline 6-aminopenicillanic acid was
obtained from the fermentation broth of
Penicillium chrysogenum by carrying out
the fermentation without adding the precursor.
It had a melting point 204-6°C. The potency
of the soIubili ty product after conversion
into phenoxymethylpenicillin was 2680 ± 80
units.mg- l •
The source and purity of HCI were not
specified. Double-distilled water was used.
ESTIMATED ERROR:

REFERENCES:

3

4

6-Aminopenicillanic acid

COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxylic aCid, 6-amlno-3,3-dimethyl-7-oxo(6-ammopemclllanic aCid); C 8 H12N203S;
[551-16-6]
(2) Acetic aCid; C H 0 ; [64-19-7]
2 4 2
(3) 'Vater; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Bruns, B.P.; Savltskaya, E.M.; Shellenberg,
N.N.; Llbmson, G.S.; Kolygma, T.S.; Druzhmlna, E.N. Antibiotiki, Moscow 1962, 7, 440-2.

VARIABLES:

PREPARED BY:

One temperature: 19.5°C

A. Regosz

EXPERIMENTAL VALUES:

8 000 f-

solubility of
6-ammopemciJlamc aCid
[Umts/cm 3]

7 000 f6 000 _

\

.,
I

S 000
2

3

I

I

4

5

pH at 19.5°C

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:
An excess of 6-ammopemcillanic acid and
acetic acid solution were placed m a thermostatted solubility apparatus, N,_ was bubbled
through the mixture at 19."oC. Aliquots
of the saturated soln were withdrawn through
a glass filter under vacuum and the pH
of the clear filtrate, measured by use of
glass electrode-calomel electrode system,
was 2.92. The amount of the dissolved solute
was determined microbiologically after
conversIOn of the 6-ammopenicillamc aCid
mto phenoxymethylpemcillm.

SOURCE AND PURITY OF MATERIALS:
Crystalline 6-amlnopemclllamc aCid was
obtamed from the fermentation broth of
Penicillium chrysogenum by carrYing out
the fermentation without adding the precursor.
It had a melting pomt 204-6°C. The potency
of the solubility product after conversion
Into phenoxymethylpemcillin was 2680 ± 80
units.mg- l •
The source and pUrity of acetic aCid were
not speCified. Double-destilled water was
used.
ESTIMATED ERROR:

~RE-F-E--RE--N-CE-'S-:--------------

-

6-Aminopenicillanic acid
COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxylIc aCId, 6-ammo-3,3-dlmethyl-7-oxo(6-ammopemclllamc aCId); C 8 H12N203S;
[551-16-6]
(2) AcetIc aCId; C H l
; [64-19-7]
2
2 sodIUm
(3) AcetIC aCId,
salt; C H 0 2 Na;
2 3
[127-09-3]
(4) Water; H?O; [7732-18-5]

ORIGINAL MEASUREMENTS:
Bruns, B.P.; Savltskaya, . E.M.; Shellenberg,
N.N.; LJbmson, G.S.; Kolymga, T.S.; Druzhmlna, E.N. Antibiotiki, Moscow 1962, 7, 440-2.

.o

PREPARED BY:

VARIABLES:

A. Regosz
EXPERIMENTAL VALUES:

8 000

solublhty of
6-ammopemcdlamc
aCId [Umts/cm 3]

7 000

6 000 ~
5 000
345

pH (at 19.5°C

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:
An excess of 6-aminopemcdlamc aCId and
0.2 M acetate buffer solution of the pH
range from 3.05 to 4.75 were placed m
a thermostatted solubdity apparatus, NJ
was bubbled through the mIxture at 19.5°C:
Ahquots of the saturated soln were WIthdrawn
through a glass filter under vacuum and
the pH of the clear fdtrates accurately
measured usmg a glass electrode-calomel
electrode system. The amount of the dIssolved
solute was determmed mIcrobIOlogIcally
after conversion of the 6-ammopemcdlamc
aCId mto phenoxymethylpemcdhn.

SOURCE AND PURITY OF MATERIALS:
Crystalline 6-ammopenicdlamc aCId was
obtamed from the fermentatIon broth of
Pemcdhum chrysogenum by carrymg out
the fermentatIon WIthout addmg the precursor.
It had a meltmg pomt 204-6°C. The potency
of the solublhty product after conversIOn
mto pheroxymethylpemcllhn was 2680 ± 80
umts.mg- .
The source and pUrity of acetIc acid and
SOdlUiTi acetate were not soeclfled. DoubledIstIlled water was used.
.
ESTIMATED ERROR:

REFERENCES:

5

6

6-Aminopenicillanic acid

CQijPONENTS:
(1) 4- Thia-l-azabicyclo[3,2,OJheptane-2-carboxylic aCld,6-amlno-3,3-dimethyl-7-oxo(6-ammopenicillanic aCid); C 8H l2 N20 35;
[55l-l6-6J
(2) Ethanol; C H 0; [64-l7-5J
2 6

ORIGINAL MEASUREMENTS:
Bruns, B.P.; Savltskaya, E.M.; Shellenberg,
N.N.; Llblnson, G.S.; Kolyglna, T.S.; Druzhlnlna, E.N. Antibiotiki, Moscow
1962, 7,
440-2.

VARIABLES:

PREPARED BY:
A. Regosz

Temperature

EXPERIMENTAL VALUES:

solublhty of

600 I-

6-ammopenlcl1lanic

400 1-'

aCId in ethanol
3
[Unlts/cm ]

200 t-

)

e

e
o

o

I

I

I

I

10

20

30

40

temperature [oCJ

AUXILIARY INFORHATION

METHOD APPARATUS/PROCEDURE:
An excess of 6-aminopenlclllanlc aCid and
ethanol were placed m a temperature controlled solubihty apparatus, N
was bubbled
2
through the mixture. Ahquots of the saturated
solutIon were WIthdrawn under vacuum at
a given temp through a glass filter. The
amount of the dissolved solute was determined
mIcrobIOlogically after conversIOn of 6-amlnopenlcl1lanlc acid Into phenoxymethylpenlcl1hn
usmg phenoxyacetyl aCid anhydrIde.

SOURCL AND

PURI1~

OF MATERIALS:

Crystalhne 6-amlnopenlcillanlc aCId was
obtamed from the fermentatIon broth of
Penlcllhum chrysogenum by carrymg out
the fermentatIOn WIthout adding the precursor.
It had a melting pomt 204-6°C. The potency
of the solubihty product after conversIOn
Into phenoxymethylpenlcl1hn was 2680 ± 80
unlts.mg_ l .
95 % v/v rectified ethanol was used.
ESTIMATED ERROR:

REFERENCES:

6-Aminopenicillanic acid
COMPONENTS:
(I) /.t- Thla-l-azabicyclo[3,2,0]heptane-2-carboxylic aCid, 6-ammo-3,3-dlmethyl-7-oxo(6-amlnopeniclllanic aCid); C 8 H12N203S;
[551-16-6]
(2) Ammonium chloride; NH/.tCI; [12125-02-9]

7

ORIGINAL MEASUREMENTS:
Nys, P.S.; ElIzarovskaya, L.M.; Shellenberg,
N.N.; Savltskaya, E.M. Antibiotiki, Moscow
1979, 24, 895-902.

(3) Water; H 0; [7732-18-5]

2

VARIABLES:

PREPARED BY:

A. Regosz

One temperature: 25°C
EXPERIMENTAL VALUES:

The authors report two values for the solubility of 6-amlnopenlclllanic aCid
and constant IOniC strength (

lJ

water at 25°C

In

= 0.1)

1.

o = 1.07 x 10 -2 mol dm -3 (based on experimental data )
IntrinSIC solubility Sx

2.

Solubility of the ampholyte zWltterlOn
-3 mol dm -3 (based on calculated data )
o
SAH±
= 8.70 x 10

The following relatIOnship between solubilities I and 2 was derived by the authors:

where C~

is the concentration of hydrogen Ions, KI(COOH) = 2.1/.t x 10- 3 mol dm- 3 and

K (NH +) = 1.97 x 10- 5 mol dm -3 are diSSOCIatIOn constants.
2
3

AUXILIARY INFORNATION
METHOD 'APPARATUS/PROCEDURE:

A saturated mixture was prepared by stirring
6-ammopeniclllanic aCid and water at 25°C.
The constant IOniC strength was mamtalned
to
lJ = 0.1 by addmg adequate amounts
of NH/.tHCI. After separatIOn of the precipitate
by filtratIOn the content of 6-ammopeniclllanic
aCid was determmed by IOdometric titratIOn.

SOURCE AND PURITY OF MATERIALS:

6-AmmopenlClllanic acid was twice recrystallized from aCid and alkalme solution. The
obtamed solubility product determmed
IOdometrlcally, contamed 97.5% by weight
of 6-ammopenlcillanlc aCid.
NH Cl was of analytical
4
distilled water was used.

ESTIMATED ERROR:

REFI:.RENCES:

grade.

Double-

8

6-Aminopenicillanic acid

COMPONENTS:
(I) 4- Thla-l-azablcyc!o[3,2,O]heptane-2-carboxyilc aCid, 6-ammo-3,3-dlmethyl-7-oxo(6-ammopenlcl1lanlc aCid); C 8 H12N203S;
[551-16-6]
(2) BenzeneacetlC aCid; C H 0 ; [103-82-2]
8 8 2
(3) Ammonium chloride; NH Cl; [12125-02-9]
4
(4) Sodium chloride;
NaCI; [7647-14-5]
(5) Hydrochloric aCid;
HCl; [7647-01-0]
(6) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Nys, P.S.; Eilzarovkskaya, L.M.; Shellenberg,
N.N.; Savltskaya, E.M. Antibiotiki, Moscow
1979, 24, 895-902.

VARIABLES:

PREPARED BY:

IOnic strength at 25°C

A. Regosz

EXPERIMENTAL VALUES:

minimal solubility of
6-ammopenlcl11anlc aCid
[mol dm- 3 x 10 2 ]

1.3

-

...--ts..---A-

_

::/,

I

I

0.2

0.8

1.0

o

0.4

0.6

IOniC strength (NH CI or NaCl, mol dm -3)
4
a
at 25°C and pH=pI
... 6-aminopeniclllanic aCid
Do

mcluslve mfluence of benzene acetic aCid

aIsoelectric pomt (pH range 3.3 to 3.7) (ref. l)

AUXILIARY INFORNATION
METHOD APPARATUS/PROCEDURE:
Accurately weighed samples of 6-aminopenlcillanic acid were suspensed m water
at 25°C. The suspensIOn was then adjusted
to pH 7.5 usmg 2 N NaOH solution. To
the above suspensIOn eqUlmolar amounts
of benzeneacetlc aCid were added. After
dilutIOn, the suspensIOn was cooled to 5°C
and adjusted to pH = pI using 20% w{v HCl
solution. The suspensIOn was then shaken
for about 3 hours at 5°C. After separation
of the preCipitate by fl1trate, the amounts
of 6-ammopenlclllanic aCid and benzeneacetlc
aCid were determmed iodometrlcally and
by potentiometric titration. (The IOniC
strength was mamtamed by adding adequate
amounts of NH CI or NaCl).
4

SOURCE AND PURITY OF MATERIALS:
6-Ammopenlcillanlc aCid was tWice recrystallIzed from aCid and alkalme solution. The
obtamed solubility product determmed
IOdometrically, contained 97.5% by weight
of 6-ammopenlclllanic aCid.
Benzeneacetlc aCid was tWice preCipitated
from aqueous and ethanol solutIOn. PUrity of
the obtamed product was 99%. All other
reagents were of analytical grade. Doubledistilled water was used.

ESTIMATED ERROR:
Nothing specified

REFERENCES:
(1) Bruns, B.P.; Savltskaya, H.N.; Shellenberg,
N.N.; Llbinson, G.S.; Kolygina, T.S.;
Druzhmma, E.N. Antibiotiki, Moscow
1962,7, 440

6-Aminopenicillanic acid

9

COMPONENTS:
(1) 4- Thla-l-azablcyc!o[3,2,0]heptane-2-carboxyhc acid, 6-ammo-3,3-dlmethyl-7-oxo(6-amlnopenlcJllanic aCId); C 8 H12N203S;
[551-16-6]
(2) 4- Thla-l-azablcyc!o[3,2,0]heptane-2-carboxy hc acid, 3, 3,-dlmethyl-7-oxo-6-[(phenylacety J)ammo],
monopotasslum salt
(potassIUm pemcJllln G); CI6H17N2K04S;
[113-98-4]
(3) SodIUm chloride;
NaCI; [7647-14-5]
(4) Hydrochloric aCid;
HCI; [7647-01-0]
(5) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Nys, P.S.; Ehzarovskaya, L.M.; Shellenberg,
N.N.; Savitskaya, E.M. Antibiotiki, Moscow
1979, 24, 895-902.

VARIABLES:

PREPARED BY:

Concentration
at 25°C.

of

potassium

pemcJllln

A. Regosz

G

EXPERIMENTAL VALUES:

minimal solublhty of
6-ammopenlcJllanlc aCId
[mol dm -3 x 10 2]

3
2

o

o

6

I

I

I

I

I

12

18

24

30

36

concentratIOn of potassIUm penlcJllm G [mol dm -3 x 10 3]
at 25°C and at pH=pI a
aIsoelectric pomt (pH range 3.3. to 3.7). (Ref. j)

AUXILIARY
METHOD APPARATUS/PROCEDURE:
Accurately weighed samples of 6-ammopenicJllanic aCId were suspensed m water
at 25°C. The suspensIOn was then adjusted
to pH 7.5 usmg 2 N NaOH solutIOn. To
the above suspensIOn eqUlmolar amounts
of benzeneacetlc aCId were added. After
dJ!utlOn, the suspension was cooled to 5°C
and adjusted to pH = pI usmg 20% w/v HCI
solutIOn. The suspension was then shaken
for about 3 hours at 5°C. After separation
of the precipitate by filtrate, the amounts
of 6-ammopemcillamc aCid and benzeneacetlc
aCid were determined iodometrlcally and
by potentIOmetric titratIOn. (The IOniC
strength was malntamed by addmg adequate
amounts of NH CI of NaCI).
4

INFOR}~TION

SOURCE AND PURITY OF MATERIALS:
6-AmmopeniClllamc aCid was tWice recrystallIzed from aCid and alkahne solutIOn. The
obtamed solubJllty product determmed
lodometrlcally, contamed 97.5% by weight
of 6-ammopenlcillamc aCId.
The purity of potassIUm penicJ!lm G was
96%; its source was not described. All
other reagents were of analytical grade.
Double-distilled water was used.

ESTIMATED ERROR:
Nothing specified

REFERENCES:
(1) Bruns, B.P.; Savitskaya, H.N.; Shellenberg,
N.N.; Libinson, G.S.; Kolygma, T.S.;
Druzhinma, E.N. Antibiotiki, Moscow
1962,7, 440
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Phenoxymethyl penicillin

COHPONENTS:
(1) 4-Thla-l-azablcyclo[3,2,0]heptane-2-carboxyhc aCld,3,3-dlmethyl-7-oxo-6-[(phenoxyacetyl)ammo] (phenoxymethyl penicillin);
CI6H18NP5S; [87-08-1]
(2) All solvents

EVALUATOR;
Enc Tomlinson
Department of Pharmacy,
University of Amsterdam,
The Netherlands.
December 1983

CRITICAL EVALUATION:
Values for the solubility of phenoxymethylpenlclliin have been reported by four groups (1-4).
The+ largest study IS that due to Weiss et al.(1) who reported solubilities In 24 solvents at
30 1- 4 K. Weiss et al used a pooled commercial sample of 95 to 100 % punty. The amount
of penlcilim dissolved was estimated by either drYing a solution to constant weight, or, with
some solvents, by Visual examination, s~h that no eVidence of undissolved solute indicated
a solubility of greater than 20 mg cm - . All values reported were uncorrected for solvent
blank, which was never greater than 0.05 mg total. All data according to Weiss et al have
been recalculated to SI Units (compiler), and are given In the follOWing Table.
Solvent

SolubilitY3(at 301:!"4 K)
(mol dm )

water
methanol
ethanol
isopropanol
Isoamylalcohol
cyclohexane
benzene
toluene
ligroln
Isooctane
carbon tetrachlonde
ethyl acetate
isoamylacetate
acetone
methyl ethyl ketone
dlethylether
ethylene chloride
1,4-dlOxane
chloroform
carbon disulfide
pyndlne
formamlde
ethylene glycol
benzyl alcohol

2.57 x 10- 3
a

a
a

4.84
2.28
1.28
7.42
6.99
1.06
2.77

x
x
x
x
x
x

2
104
10-

10-~

10-

10-~

10x 10- 4
(a solubility greater than
5.70 x 10 -2 mol dm- 3)

a
a
a

a
3.35
3.61
3.60
a
8.56

x 10- 2
x 10 -2
x 10- 2
x 10- 4

a
a
a
a

All these values have an estimated precisIOn (evaluator) of :!" 5%. However they are unconfirmed findings, and must be deSignated as tentative, except where the solubility IS reported
as being greater than 5.70 x 10- 2 mol dm- 3 , for which cases values are conSidered doubtful.
Others have examined the aqueous solubility at 310:!"1 K (2-4). Jansholt et al (2) reported
the solubility In a solution of 0.05 mol dm- 3 phosphate buffer (pH 3) containing 0.1 % (w/v)
Tween 80 as 2.60 x 10- 3 mol dm- 3 , and In a 0.1 N HCl solutIOn containing a Similar amount
of Tween 80 as 9.13 x 10 -4 mol dm- 3 .These values have an estimated preciSIOn of :!" 5%,
(evaluator), and may be regarded as tentative. The data of Juncher and Raaschou (3) are
rejected on the baSIS of inadequate informatIOn (Page 13).
A further study by Braun and Moll (4) reported the solubility of phenoxymethyipenicillin
synthetic gastnc JUice and In natural gastnc jUice (pH 4.6) to be 9.8 x 10'-3 mol dm- 3 ,
and 0.8 x 10- 2 mol dm- 3 , respectively. However, lack of informatIOn on the purity and source
of the sample used means that these data must be rejected.
In

REFERENCES
(1) WeiSS, P.J.; Andrew, M.L.; Wright, W.W. Antibiotics and Chemotherapy 1957, 7, 374.
(2) Jansholt, A.L.; Solvang, S.; Sveen, K.; Finholt, P. Med. Nor. Farm. Selsk. 1971, 33, I.
(3) Juncher, H.; Raaschou, F. Antibiotic Med. Clin. Therap. 1957,4, 497.
(4) Braun, A.; Moll, F. Acta Pharm. Techno!. 1980,26, 258.

Phenoxymethyl penicillin
COMPONENTS:
(1) 4- Thla-I-azablcyc!o[3, 2,0 ]heptane-2carboxy Ilc aCid, 3, 3-dl m ethy1-7-oxo6-[(phenoxyacetyOamino], phenoxymethylpemclllJn, pemclllm V; C16H18N205S;
[87-08-1]
(2) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

SolubilJty of pemcillm V m water at 28 ± 4°C was reported as:
0.90 mg cm -3 . (2.57 x 10 -3 mol dm -3 solutIOn - compl Ier ).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibIOtIC m a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any viSible msoluble
material the suspensIOn was centnfuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear flltrate were
added to a tared ( ± 0.1 mg) welghmg bottle
and evaporated at 100°C. The reSidue was
further dried for 3 hr at 60°C m a vacuum
oven. After cooling, the reSidue was reweighed
( ± 0.1 mg). If the reSidue was 0.5 mg or
less, a second aliquot of clear flltrate was
placed m a tared (±0.01 mg) weighmg bottle,
and. the procedure of evaporatIOn, drying,
COoling and reweighing (± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
PemcillJn V was a pooled commerCial product
of high purity (95 to 100%).
Water was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
SolubllJty: None specified.
Temperature precisIOn: ±4°C (authors).

REFERENCES:
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Phenoxymethyl penicillin

COMPONENTS:
(l) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxyhc aCld,3,3-dlmethyl-7-oxo-6-[(phenoxyacetyl)amlno], phenoxymethyl penicillin
(penicillin V); C16H18N205S; [87-08-1]
(2) Hydrochlonc aCid;
HCI; [7647-01-0]
(3) Phosphoric aCid, trisodium salt; Na 0 P;
3 4
[7601-54-9]
NaCl; [7647-14-5]
(4) SodIUm chlonde;
(5) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Braun, A.; Moll, F. Acta Pharm. Technol.
1980, 26, 258-60.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 37°C
EXPERIMENT AL VALUES:

The authors determined maXimal solubility of penlcllhn V in synthetic gastric jUlce
pepsin) and compared the results With those obtained for solubility

In

a

(without

human natural gastric

JUIce.
Solublhty
SynthetiC gastric JUlce
(Without pepsin)
10

2

mg cm

-3

343

10

2

a

mol dm

Human natural gastric JUice
_3

b

10

2

mg cm

-3

292

0.98

10

2

mol dm

_3 b

0.83

a According to USP XIX the composition of synthetiC Simulated gastric flUid, IS:
3
3
HCl(35%) - 7.0 cm ; NaCl - 2.0 g, pepsin - 3.2 g, distilled water to 1000 cm .
b Calculated by compiler.

AUXILIARY INFORMATION
METHOD.APPARATUS/PROCEDURE:
An excess of penicillin V was added to
a 250 cm 3 flask, followed by additIOn of
100 cm 3 of synthetiC or natural gastric
JUICe. The flUId was stirred at a speed
of 55 rpm at 37°C for about 1 hour. The
flUid was then buffered to pH 4.6 uSing
Na 3P0
solutIOn and filtered through a
4
Sal1:orlus SM 11307 filter. The content
of the penlcllhn V In the clear filtrate
was determined spectrophotometncally
at 322 nm (1).

SOURCE AND PURITY OF MATERIALS:
Sources and purities of the peniCillin V
and the chemicals used were not specified.

ESTIMATED ERROR:
Solublhty precision: none speCIfied
Temperature precIsion: ± 1°C (compiler).

REFERENCES:
(1) Brandlss, M. W.; Denny, E.L.; Huber, M.A.;
Steinmann, H.G. Antimicrob. Agents
and Chemother. 1962, 626.

Phenoxymethyl penicillin

13

COMPONENTS:
(1) 4- Thla-l-azablcyc!o[3,2,0]heptane-2-carboxy hc aCld,3,3-dlmethyl-7 -oxo-6-[(phenoxyacetyl)ammo], phenoxymethyl pemcJll1n
(penIcIllin V); C16H18N205S; [87-08-1]
(2) Water; Hp; [7732-18-5]

ORIGINAL MEASUREMENTS:
Juncher, H.; Raaschou, F. Antibiotic Med.
elin. Therapy 1957,4, 497-507.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: probably 37°C

EXPERIMENTAL VALUES:

The maxImum solubihty of pemcllhn V In water was reported as:
0.06 per cent a (0.6 mg cm -3 ; 1.7 x 10 -3 mol dm -3 solutIon - compJler ).

a

.
probably w/v percents - compJler.

AUXILIARY INFORNATION
METHOD 'APPARATUS/PROCEDURE:
Nothing speCIfied. The dissolved active
penicllhn was titrated uSing an IOdometrlc
method.

SOURCE AND PURITY OF MATERIALS:
The source and pUrity
used were not deSCribed.

of

the

DIstIlled water was probably used.

ESTIMATED ERROR:
Nothing specified

REFERENCES:

antIbIOtIC

Phenoxymethyl penicillin

14

COMPONENTS:
(1) 4- Thla-1-azablcyclo[3,2,0]heptane-2-carboxy lic aCld,3,3-dlmethyl-7-oxo-6-[(phenoxyacetyl)ammo], (phenoxy methyl penicillin,
penicillm V); C16H18N205S; [87-08-1]
(2) Sorbitan monooleate,
polyoxyethylene
derivatives (Tween 80); [9005-65-6]
(3) HydrochloriC aCid;
HCI; [7647-01-0]
(4) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Jansholt, A.L.; Solvang, S.; Sveen, K.;
Fmholt, P. Med. Nor. Farm. Selsk. 1971,
33, 1-11.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 37°C

EXPERIMENTAL VALUES:

The solubility of phenoxymethylpenlcillin m a saturated solution of 0.1 N HCI containmg 0.1%
Tween 80 at 37°C was reported as:
0.32 mg cm- 3• (9.13 x 10- 4 mol dm- 3 - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
500 mg of the antibIOtiC were added to
about 250 cm' of 0.1 HC1 solutIOn containmg
0.1 % w/v Tween 80. The suspensIOn was
stirred at 37°C at 90 r.p.m. Ten cm' aliquots
were Withdrawn and filtered through a 0.45
micron membrane filter. The content of
the antibIOtiC was determined lodometrlcally
accordmg to the Ph. Nord. method.

SOURCE AND PURITY OF MATERIALS:
The purity of penicillin V was 99.7%., ItS
source was not given.
All reagents used were of analytical grade.

ESTIMATED ERROR:
Nothmg specified

REFERENCES:

Phenoxymethyl penicillin
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COMPONENTS:
(1) 4- Thla-l-azabicyc!o[3,2,0]heptane-2-carboxy lic aCld,3,3-dimethyl-7-oxo-6-[(phenoxyacety J)amlno], phenoxy methyl peniCillin
(penicillin V); C16H18N205S; [87-08-1]
(2) Sorbitan monooleate, polyoxyethylene
derivatives (Tween 80); [9005-65-6]
(3) Phosphoric
aCid; H P0 ; [7664-38-2]
3 4
(4) Phosphoric acid, dlsodlUm salt; Na HP0 ;
4
2
[7558-79-4]
(5) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Jansholt, A.L.; Solvang, S.; Sveen, K.;
Flnholt, P. Medd. Nor. Pharm. Selsk. 1971,
33, I-II.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 37°C
EXPERIMENTAL VALUES:

The concentration of penicillin V

In

a saturated solution of 0.05 mol dm-

3

phosphate buffer pH 3

containing 0.1 %a Tween 80 was reported as:
3 ( 2.60 x 10 -3 mol dm -3 - compiler.
)
91 mg per 100 cm.

a

probably v/v - compiler

AUXILIARY
METHOD 'APPARATUS/PROCEDURE:
147.5 mg of the antibiotic ( ± 250000 I.U.)
were added to about 100 cm' of 0.05 mol dm-'
ohosphate buffer pH 3, containing 0.1 %
Tween 80. CompositIOn of the 0.05 mol dm-'
phosphate buffer pH 3 was 5.95 cm' of one
molar H P0 solution, Na HP0 .2H 0: 6.87 g,
3 4
4
2
2
distilled water to 1000 cm'. The suspension
w~s stirred at 37°C at a speed of 90 r.p.m.,
uSing an electric stirrer. Within 5 min
of rotation, a homogeneous suspensIOn
was formed. One cm' samples were withdrawn and filtered through a glass wool
filter. The samples were then mixed with a
sufficient amount of O. I NaOH and 0.0 I
mol dm-' acetate buffer to pH 6 and diluted
to 25.0 cm' with distilled water. The amount
of penicillin was determined lodometrically
according to the Ph. Nord. method.

INFOR}~TION

SOURCE AND PURITY OF MATERIALS:
PUrity of the penicillin V was 99.7%; ItS
source was not specified. The particle
size of the antibiotic was between 20 and
60 mICron.
All reagents used were of analytical grade.

ESTIMATED ERROR:
Nothing speCified

REFERENCES:

Phenoxymethyl penicillin
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COMPONENTS:
(1) 4- Thla-l-azablcyclo[3, 2 ,0 ]heptane-2carboxy llc acid, 3, 3-dim ethyl-7-oxo6-[(phenoxyacetyl)amino], phenoxymethylpenicillin, penicillin V; C16H18N205S;
[87-08-1]
(2) Methanol; CH 0; [67-56-1]
4

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solubility of penicillin V In methanol at 28 ± 4°C was greater than:
)
20 mg cm -3 (Greater than 5.70 x 10 -2 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If all of the material appeared
to be In solution, the solubility was considered
to be greater than 20 mg cm-'.

SOURCE AND PURITY OF MATERIALS:
Penicillin V was a pooled commerCial product
of high purity (95 to 100%).
Methanol

was

of

A.C.S.

or

U.S.P.

ESTIMATED ERROR:
Solubility: None specIfied.
Temperature precIsion: ±4°C (authors).

REFERENCES:

grade.

Phenoxymethyl penicillin
COMPONENTS:
(1) 4- Thla-l-azablcyc!o[3, 2 ,0 ]heptane-2carboxy llc aCid, 3, 3-dlmethyl-7-oxo6-[(phenoxyacetyl)ammo], phenoxy methylpemcl1hn, pemcl1hn V; C16H18N205S;
[87-08-1]
(2) Ethanol; C H 0; [64-17-5]
2 6

ORIGINAL MEASUREMENTS:
WeiSS, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solubility of penicl1hn V in ethanol at 28 ± 4°C was greater than:
20 mg cm -3 . (Greater than 5.70 x 10 -2 mol dm -3 solution - compl1er )•

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4°C). If all of the material appeared
to be in solution, the solubihty was considered
to be greater than 20 mg cm-'.

SOURCE AND PURITY OF MATERIALS:
Penicl1lm V was a pooled commercial product
of high pUflty (95 to 100%).
Ethanol was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solublhty: None specified.
Temperature preclslOn: ±4°C (authors).

REFERENCES:

17

18

Phenoxymethyl penicillin

COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2carboxy I ic aCid, 3, 3-d im e thyl-7-oxo6-[(phenoxyacetyl)amlno], phenoxy methylpeniCillin, penicillin V; C 16 H 18 N 20 5S;
l87-08-1]
(2) 2-Propanol (Isopropanol); C H 0; [67-63-0]
3 8

ORIGINAL MEASUREMENTS:
WeiSS, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solubility of penicillin V In isopropanol at 28 ± 4°C was greater than:
20 mg cm -3 • (Greater than 5.70 x 10 -2 mol dm -3 solutIOn - compl Ier ).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If all of the material appeared
to be In solutIOn, the solubility was conSidered
to be greater than 20 mg cm-'.

SOURCE AND PURITY OF MATERIALS:
Penicillin V was a pooled commercial product
of high punty (95 to 100%).
Isopropanol was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCisIOn: ±4°C (authors).

REFERENCES:

Phenoxymethyl penicillin
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COMPONENTS:
(1) 4- Thla-I-azab-lcyc!o[3, 2,0 ]heptane-2carbo x y I ic aCid, 3, 3-dl methy 1-7-oxo6-[(phenoxyacetyl)amlno], phenoxy methylpenicillin, penicillin V; C16H18N205S;
[87-08-1]
(2) I-Butanol,3-methyl- (Isoamyl alcohol);
C H 0; [123-51-3]
5 I2

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:

PREPARED BY:

One temperature: 28°C

A. Regosz

EXPERIMENTAL VALUES:

SolUbility of penicillin V In Isoamyl alcohol at 28 ± 4°C was reported as:
)
16.95 mg cm -3 . (4.84 x 10 -2 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any VISible Insoluble
material the suspensIOn was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the residue
Was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
o(f evaporatIOn, drying, cooling and reweighing
±0.0 I mg) was repeated.

A-B·

SOURCE AND PURITY OF MATERIALS:
Penicillin V was a pooled commerCial product
of high purity (95 to 100%).
Isoamyl
grade.

alcohol

was

or

A.C.S.

or

ESTIMATED ERROR:
Solubility: None specified.
Temperature precision: ±4°C (authors).
REFERENCES:

U.S.P.
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Phenoxymethyl penicillin

COMPONENTS:
(1) 4 - Thla-l-azablcyclo[3, 2,0 ]heptane-2carboxy llc aCid, 3, 3-dl me thyl-7 -oxo6-[(phenoxyacetyl)amlno], phenoxy methylpenicillin, penicillin V; C16H18N205S;
[87-08-1]
(2) Cyclohexane; C H 12; [110-82-7]
6

ORIGINAL MEASUREMENTS:
Weiss, P.].; Andrew, M.L.; Wnght, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:

PREPARED BY:

One temperature: 28°C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of penicillin V In cyclohexane at 28 ± 4°C was reported as:
)
0.08 mg cm -3 • (2.28 x 10-4 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten em' of solvent were added to about
200 mg of the antibiotic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any VISible Insoluble
matenal the suspension was centnfuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dned for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drYing, cooling and reweighing
(± 0.0 1 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Penicillin V was a pooled commercial product
of high punty (95 to 100%).
Cyclohexane was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsIOn: ±4°C (authors).

REFERENCES:

Phenoxymethyl penicillin

21

COMPONENTS:
(1) 4- Thla-l-azablcyclo[3, 2 ,0 ]heptane-2carboxy 1ic aCid, 3, 3-dl m ethy 1-7 -oxo6-[(phenoxyacetyJ)amlno], phenoxymethylpemclllln, pemclllln V; C16H18N205S;
[87-08-1]
(2) Benzene; C H ; [71-43-2]
6 6

ORIGINAL MEASUREMENTS:
Weiss, P.].; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solubility of pemclllin V In benzene at 28 ± 4°C was reported as:
)
0.45 mg cm -3 . (1.28 x 10 -3 mol dm -3 solution - complier.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibiotiC In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any VISible Insoluble
material the suspension was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Pemcillln V was a pooled commerCial product
of high pUrity (95 to 100%).
Benzene

was

of

A.C.S.

or

U.S.P.

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCisIOn: ±4°C (authors).
REFERENCES:

grade.
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Phenoxymethyl penicillin

COMPONENTS:
(l) 4- Thla-I-azab Icyclo[3, 2 ,0 ]heptane-2carbox y Ilc aCid, 3, 3-dl me thy 1-7-oxo6-[(phenoxyacetyl)amlno], phenoxy methylpenlcJ1hn, penicillin V; C16H18N205S;
[87-08-1]
(2) Benzene,methyl- (toluene); C H ;
7 8
[108-88-3]

ORIGINAL MEASUREMENTS:
WeiSS, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solublhty of penlcilhn V In toluene at 28 ± 4°C was reported as:
.
0.26 mg cm -3 (7.42 x 10 -4 mol dm - 3
solution
- compl Ier ) .

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any vISIble Insoluble
rna tenal the suspensIOn was centrifuged
within an hour. After centnfugatlon, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dned for 3 hr at 60°C In a
vacuum oven. After coohng, the residue
was reweighed ( ± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
( ± 0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Penicillin V was a pooled commercial product
of high purity (95 to 100%).
Toluene

was

of

A.C.S.

or

U.S.P.

ESTIMATED ERROR:
Solublhty: None specified.
Temperature preCIsion: ±4°C (authors).

REFERENCES:

grade.

Phenoxymethyl penicillin
COMPONENTS:
(I) 4- ThIa-I-azabicyclo[ 3,2,0 ]heptane-2carboxy IIC aCId, 3, 3-d Imethy 1-7-oxo6-[(phenoxyacetyl)amino], phenoxy methylpenicillIn, penicillin V; C16H18N205S;
[87-08-1]
(2) Petroleum ether (lIgroln)

ORIGINAL MEASUREMENTS:
WeiSS, P.J.; Andrew, M. L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

SolubilIty of peniCIllin V in lIgroin at 28 ± 4°C was reported as:
0.25 mg cm -3 • (6.99 x 10 -4 mol dm -3 SolutIon - compl Ier )•

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antIbIotic In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any visIble Insoluble
rna ter lal the suspensIon was centrifuged
within an hour. After centrIfugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear filtrate
were added to a tared (± 0.1 mg) weIghing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After coolIng, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second alIquot of
clear fIltrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, coolIng and reweIghing
( ± 0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Penicillin V was a pooled commercial product
of hIgh pUrity (95 to 100%).
Llgroln was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
SolubilIty: None speCifIed.
Temperature preCISIon: ±4°C (authors).

REFERENCES:

23
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Phenoxymethyl penicillin

COMPONENTS:
(1) 4- Thla-l-azablcyc 10[3, 2, 0 ]heptane-2carboxy llc ac Id, 3, 3-dl methy 1-7-oxo6-[(phenoxyacetyl)amIno], phenoxy methylpenicillin, penicillin V; C16H18N205S;
L87-08-1]
(2) Pentane,2,2,4-trlmethyl- bsooctane);
C H 18; [540-84-1]
8

ORIGINAL MEASUREMENTS:
WeiSS, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solubility of penicillin V In Isooctane at 28 ± 4°C was reported as:
.
)
0.04 mg cm -3 ( 1.06 x 10-4 mol dm - 3
solution
- compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any VISible Insoluble
rna ter lal the suspensIOn was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (±0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Penicillin V was a pooled commercial product
of high pUrity (95 to 100%).
Isooctane

was

of

A.C.S.

or

U.S.P.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsion: ±4°C (authors).

REFERENCES:

grade.

Phenoxymethyl penicillin
COMPONENTS:
(1) 4- Thla-l-azabicyc 10[3,2,0 ]heptane-2carbox y Ilc aCid, 3, 3-dl me thyl-7 -oxo6-[(phenoxyacetyJ)amino], phenoxy methylpenicillin, penlcillm V; C16H18N205S;
[87-08-1]
(2) Methane, tetrachloro- (carbon tetrachloride); CCI ; [56-23-5]
4

ORIGINAL MEASUREMENTS:
WeiSS, P.].; Andrew, M.L; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solubility of penicillin V m carbon tetrachloride at 28 ± 4°C was reported as:
.
)
0.10 mg cm -3 • (2.77 x 10 -4 mol dm - 3
solution
- compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtiC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4°C). If there was any viSible msoluble
matenal the suspensIOn was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± 0.1 mg) welghmg
bottle and evaporated at 100°C. The reSidue
Was further dried for 3 hr at 60°C m a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (± 0.01
mg) welghmg bottle, and the procedure
of evaporation, drymg, cooling and rewelghmg
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Penlcillm V was a pooled commercial product
of high purity (95 to 100%).
Carbon tetrachlOride was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:
Solubility: None speCified.
Temperature precIsion: ± Ij.°C (authors).

REFERENCES:

25

Phenoxymethyl penicillin

26

COMPONENTS:
(l) 4- Thla-l-azabicyc!0[3,2,0]heptane-2carboxy hc aCId, 3, 3-d Imethyl-7-oxo6-[(phenoxyacetyJ)ammo], phenoxy methylpemcdhn, pemcdhn V; C 16 H 18N205S;
[87-08-1]
(2) Acetic aCId, ethyl ester (ethyl acetate);
C H 0 ; [141-78-6]
4 8 2

ORIGINAL MEASUREMENTS:
WeIss, P.J.; Andrew, M.L; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:

PREPARED BY:

One temperature: 28°C

A. Regosz

EXPERIMENTAL VALUES:

Solublhty of penicdlm V m ethyl acetate at 28 ± 4°C was greater than:
20 mg cm -3 • (Greater than 5.70 x 10 -2 mol dm -3 solutIOn - com pI Ier )•

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antIbIOtic m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4°C). If all of the material appeared
to be m solutIOn, the solubdny was conSIdered
to be greater than 20 mg cm-'.

SOURCE AND PURITY OF MATERIALS;
Pemcilhn V was a pooled commercial product
of hIgh pUrity (95 to 100%).
Ethyl acetate was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solublhty: None specifIed.
Temperature preciSIOn: ±4°C (authors).

REFERENCES:

Phenoxymethyl penicillin
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CPHPONENTS:
(1) 4- Th la-l-azabicyclo[3, 2,0 ]heptane-2carboxy lic aCid, 3 ,3-di methy 1-7-oxo6-[(phenoxyacety Oamino], phenoxymethy1penicillin, penicillin V; C16H18N205S;
[87-08-1]
(2) I-Butanol,3-methyl acetate (Isoamyl
acetate); C 7H 1402; [123-92-2]

ORIGINAL MEASUREMENTS:
WeiSS, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:

PREPARED BY:

One temperature: 28°C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of penicillin V

In Isoamyl acetate at 28 ±4°C was greater than:
3
)
20 mg cm- . (Greater than 5.70 x 10 -2 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibIOtiC In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If all of the matenal appeared
to be In solution, the solubility was conSidered
to be greater than 20 mg cm-).

SOURCE AND PURITY OF MATERIALS:
Penicillin V was a pooled commerCial product
of high punty (95 to 100%).
Isoamyl
grade.

acetate

was

of

A.C.S.

or

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCISIOn: ±4°C (authors).

REFERENCES:

U.S.P.
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Phenoxymethyl penicillin

COMPONENTS:
(1) 4- Thla-l-azablcyc!o[3, 2 ,0 ]heptane-2carboxy I ic aCid, 3, 3-di methy 1-7-oxo6-[(phenoxyacetyI)amlno], phenoxymethylpenicillin, penicillin V; C16H18N205S;
l87-08-1]
(2) 2-Propanone (acetone); C H 0; [67-64-1]
3 6

ORIGINAL MEASUREMENTS:

VARIABLES:

PREPARED BY:

WeiSS, P.J.;
Antibiotics
347-7.

Andrew, M.L.; Wright, W.W.
and Chemotherapy 1957, 7,

A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solubility of penicillin V In acetone at 28 ± 4°C was greater than:
.
20 mg cm -3 • (Greater than 5.7 0 x 10-2 mol dm - 3
solutIOn
- compl'1 er )•

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
3

Ten cm of solvent were added to about
200 mg of the antibiotic In a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If all of the matenal appeared
to be In solutIOn, the solubility was conSidered
to be greater than 20 mg cm _3.

SOURCE AND PURITY OF MATERIALS:
Penicillin V was a pooled commercial product
of high purity (95 to 100%).
Acetone

was

of

A.C.S.

or

U.S.P.

ESTIMATED ERROR:
Solubility: None speCIfied.
Temperature preciSIOn: ±4°C (authors).

REFERENCES:

grade.

Phenoxymethyl penicillin
COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2carboxy llc aCId, 3, 3-di methyl-7-oxo6-[(phenoxyacetyllamlno], phenoxymethylpemcJllln, pemcJllln V; C16H18N205S;
[87-08-1]
(2) 2-Butanone (methyl ethyl ketone); C H 0;
4 8
[78-93-3]

ORIGINAL MEASUREMENTS:
WeIss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

SolubJllty of pemcIJJIn V In methyl ethyl ketone at 28 ± 4°C was greater than:
. - compJler
. )•
20 mg cm -3 (Greater than 5.70 x I 0-2 mol dm -3 so 1utlOn

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antIbIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If aJJ of the material appeared
to be In solutIOn, the solublhty was consIdered
to be greater than 20 mg cm-'.

SOURCE AND PURITY OF MATERIALS:
PenicJllln V was a pooled commercial product
of hIgh pUrity (95 to 100%).
Methyl ethyl ketone was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsIon: ± 4°C (authors).

REFERENCES:
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Phenoxymethyl penicillin

COMPONENTS:
(1) 4- Thla-1-azablcyclo[3, 2 ,0 ]heptane-2carboxy lic aCid, 3, 3-dlmethy1-7-oxo6-[(phenoxyacetyI)amlno], phenoxy methy1penicillin, peniCillin V; C16H18N205S;
[87-08-1]
(2) E t ha ne, 1, 1 '-oxybls- (dlethy1 ether);
C H O; [60-29-7]
4 lO

ORIGINAL MEASUREMENTS:
WeiSS, P.].; Andrew, M.L.; Wright, W. W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solubility of penicillin V in diethy1 ether at 28 ± 4°C was reported as:
)
11.75 mg cm -3 • ( 3.35 x 10 -2 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any visible Insoluble
material the suspension was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dned for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (±O.O 1
mg) weighing bottle, and the procedure
of evaporation, drYing, cooling and reweighing
( ±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Penicillin V was a pooled commerCial product
of high punty (95 to 100%).
Dlethyl ether was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None speCified.
Temperature preCisIOn: ±4°C (authors).
REFERENCES:

Phenoxymethyl penicillin
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COMPONENTS:
(1) 4 - Thla-l-azabicyc!o[3, 2,0 ]heptane-2car boxy I ic ac Id, 3, 3-dlm ethyl-7 -oxo6-[(phenoxyacetyJ)amlno], phenoxymethylpenlcllhn, penlclihn V; C16H18N205S;
[87-08-1]
(2) Ethane,dlchloro- (ethylene chloride);
C H C1 ; [1300-21-6]
2 4 2

ORIGINAL MEASUREMENTS:
WeiSS, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:

PREPARED BY:

One temperature: 28°C

A. Regosz

EXPERIMENTAL VALUES:

Solublhty of penicilhn V In ethylene chloride at 28 ± 4°C was reported as:
)
12.65 mg cm -3 ( 3.61 x 10 -2 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibIOtic In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any VISible Insoluble
matenal the suspensIOn was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear flitrate
Were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear flitrate was placed In a tared (±0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
PenicliJin V was a pooled commerCial product
of high purity (95 to 100%).
Ethylene chloride was of
grade.

A.C.S.

or U.S.P.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precision: ±4°C (authors).
REFERENCES:
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Phenoxymethyl penicillin

COMPONENTS:
(1) 4- Thla-I-azabicyclo[3, 2 ,0 ]heptane-2carboxy lic aCid, 3, 3-dlmethy1-7-oxo6-[(phenoxyacetyJ)amIno], phenoxymethylpenicillin, peniCillin V; C16H18N205S;
[87-08-1]
(2) 1,4-Dloxane; Ct;H g 0 ; [123-91-1]
2

ORIGINAL MEASUREMENTS:
WeiSS, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solubility of peniCillin V In 1,4 dioxane at 28 ±4°C was reported as:
)
12.60 mg cm -3 • (3.60 x 10 -2 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibiotiC in a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any Visible Insoluble
ma ter lal the suspensIOn was centrifuged
Within an hour. After centrifugation, the
clear part of the soIn was filtered under
vacuum and 2 cm) of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.0 I
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
PenICillin V was a pooled commerCial product
of high purity (95 to 100%).
1,4-Dioxane was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCISIOn: ±4°C (authors).
REFERENCES:

Phenoxymethyl penicillin
COMPONENTS:
(1) 4 - Thia-l-azab icyclo[3, 2,0 ]heptane-2carboxy Ilc aCId, 3, 3-d 1 methy 1-7-oxo6-[(phenoxyacetyJ)am Ino], phenoxy me thy1pemcdlin, penICIllin V; C16H18N205S;
[87-08-1]
(2) Methane,trlchloro- (chloroform); CHCI ;
3
[67-66-3]

ORIGINAL MEASUREMENTS:
WeISS, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solubihty of pemcdlin V In chloroform at 28 ± 4°C was greater than:
.
)
20 mg cm -3 • (Greater than 5.70 x 10 -2 mol dm - 3
solutIon
- compIler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm 3 of solvent were added to about
200 mg of the antIbiotIc in a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If all of the material appeared
to be In solutIOn, the solubility was conSIdered
to be greater than 20 mg cm- 3 •

SOURCE AND PURITY OF MATERIALS:
Penicillin V was a pooled commercIal product
of hIgh pUrity (95 to 100%).
Chloroform was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubihty: None specified.
Temperature precIsIon: ±4°C (authors).

REFERENCES:
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Phenoxymethyl penicillin

COMPONENTS:
(I) 4- Thla-l-azabicyclo[3, 2 ,0 ]heptane-2carboxy lic acid, 3, 3-dl me thy 1-7-oxo6-[(phenoxyacetyl)ammo], phenoxymethylpeniCillin, penicillin V; C16H18N205S;
[87-08-1]
(2) Carbon disulfide; CS ; [75-15-0]
2

ORIGINAL MEASUREMENTS:
WeiSS, P.].; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solubility of penicillin V in carbon disulfide at 28 ± 4°C was reported as:
)
0.30 mg cm -3 (8.56 x 10 -4 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotiC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4°C). If there was any visible msoluble
rna ter lal the suspensIOn was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± 0.1 mg) weighmg
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C m a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (±0.01
mg) weighmg bottle, and the procedure
of evaporation, drymg, cooling and reweighmg
(± 0.0 1 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Penicillin V was a pooled commercial product
of high purity (95 to 100%).
Carbon
grade.

disulfide

was

of

A.C.S.

or

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCisIOn: ±4°C (authors).
REFERENCES:

U.S.P.

Phenoxymethyl penicillin

cfnpoU~~;a-l-azablcyclo[3,2,0]heptane-2
carboxy Ilc aCid, 3, 3-dlmethyl-7-oxo6-[(phenoxyacetyl)amlno], phenoxymethy1pemcl1hn, pemcl1lln V; C16H18N205S;
l87-08-1]
(2) Pyridine; C H N; [110-86-1]
5 5

35

ORIGINAL MEASUREMENTS:
WeiSS, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:

PREPARED BY:

One temperature: 28°C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of penicillin V In pyridine at 28 ± 4°C was greater than:
. - compl Ier )•
20 mg cm -3 • (Greater than 5.70 x 10 -2 mol dm -3 so IutIOn

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm 3 of solvent were added to about
200 mg of the antibiotic in a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If all of the material appeared
to be in solutIOn, the solubihty was conSidered
to be greater than 20 mg cm- 3 •

SOURCE AND PURITY OF MATERIALS:
Penicillin V was a pooled commerCial product
of high punty (95 to 100%).
Pyridine

was

of

A.C.S.

or

U.S.P.

ESTIMATED ERROR:
Solubihty: None specified.
Temperature preCision: ±4°C (authors).

REFERENCES:

grade.

Phenoxymethyl penicillin
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COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2carboxy lic aCid, 3, 3-dl methyl-7 -oxo6-[(phenoxyacetyl)amino], phenoxymethylpemcllhn, pemcllhn V; C16H18N205S;
[87-08-1]
(2) Formamlde; CH NO; [75-12-7]
3

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solubihty of pemclllin V in formam Ide at 28 ± 4°C was greater than:
. - compl 1er )•
20 mg cm -3 • (Greater than 5.70 x 10 -2 mol dm -3 so IutlOn

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm 3 of solvent were added to about
200 mg of the antibiotic In a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If all of the material appeared
to be In solutIOn, the solublhty was considered
to be greater than 20 mg cm- 3 •

SOURCE AND PURITY OF MATERIALS:
Penicillin V was a pooled commercial product
of high pUrity (95 to 100%).
Formamlde was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solublhty: None specified.
Temperature preCIsIOn: ± 4°C (authors).

REFERENCES:

Phenoxymethyl penicillin
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COMPONENTS:
(I) 4- Thla-l-azabicyclo[3, 2,0 ]heptane-2carboxy!lc acid, 3, 3-dlmethyl-7-oxo6-[(phenoxyacetyJ)amino], phenoxymethy1penicJ11Jn, penicil1Jn V; C16H18N205S;
[87-08-1]
(2) 1,2-EthanedlOl (ethylene glycoJ); C H 0 ;
2 6 2
[107-21-1]

ORIGINAL MEASUREMENTS:
WeIss, P.J.; Andrew, M.L.; WrIght, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solubl1Jty of pemcllhn V In ethylene glycol at 28 ± 4°C was greater than:
'
20 mg cm -3 • (Greater than 5.70 x 10 -2 mo I d m -3 so IutlOn
- compl'I er ).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
3

Ten cm of solvent were added to about
200 mg of the antIbIOtIc In a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If all of the material appeared
to be in solutIOn, the solubility was consIdered
to be greater than 20 mg cm- 3 •

SOURCE AND PURITY OF MATERIALS:
Penicil1Jn V was a pooled commercial product
of hIgh purity (95 to 100%).
Ethylene
grade.

glycol

was

of

A.C.S.

or

ESTIMATED ERROR:
Solubi1Jty: None specifIed.
Temperature precIsIon: ± 4°C (authors).
REFERENCES:

U.S.P.

Phenoxymethyl penicillin
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COMPONENTS:
(1) 4- Thia-l-azablcyclo[3, 2 ,0 ]heptane-2carboxy lic acid, 3, 3-di methy 1-7 -oxo6-[(phenoxyacetyI)amlno], phenoxymethylpenicillin, penicillin V; C16H18N205S;
[87-08-1]
(2) Benzenemethanol (benzyl alcohoI); C H 0;
7 8
[100-51-6]

ORIGINAL MEASUREMENTS:
Weiss, P.].; Andrew, M.L; Wright, W.W.
An tibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:

PREPARED BY:

One temperature: 28°C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of penicillin V in benzyl alcohol at 28 ± 4°C was greater than:
20 mg cm -3 • (Greater than 5.70 x 10 -2 mol dm -3 solutIOn - com pi 1er )•

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtiC in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If all of the material appeared
to be In solutIOn, the solubility was conSidered
to be greater than 20 mg cm-'.

SOURCE AND PURITY OF MATERIALS:
Penicillin V was a pooled commerCial product
of high pUrity (95 to 100%).
Benzyl alcohol was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsIOn: ±4°C (authors).
REFERENCES:

Potassium penicillin V
COHPONENTS:

EVALUATOR:

(I) 4-Thla-l-azabicycJo[3,2,0]heptane-2-carbo-

xylic aCld,3,3-dlmethy1-7-oxo-6[(phenoxyacetyl)ammo], monopotasslUm salt
(potassium penlcdlln V); CI6HI7N2K05S;
[132-98-9]

Eric Tomlinson.
Department of Pharmacy,
UniversIty of Amsterdam,
The Netherlands.
December 1983.

(2) All solvents

CRITICAL EVALUATION:
Values for the solubdlty of potassIum penicIllin V have been reported by three groups (1-3).
The largest study IS that due to Andrew and WeIss (1) who reported solubIlitIes in 24 solvents
at 301! 4 K. WeIss et al used a pooled commercial sample of unknown pUrity (probably 95
to 100 % - ref. 4). The amount of penlcdlln dIssolved was estImated by eIther drying a solutIOn to constant weight, or, wIth some solvents, by vIsual exammatlon, such that no eVIdence
of undIssolved solute mdlcated a solubIlity of greater than 20 mg cm- 3 • All values reported
were uncorrected for solvent blank, whIch was generally less than 0.05 mg total. All data
accordmg to Andrew and WeIss have been recalculated to SI units (compiler), and are gIven
m the following Table.
Solvent
water
methanol
ethanol
Isopropanol
Isoamylalcohol
cycJohexane
benzene
toluene
lIgrom
Isooctane
carbon tetrachlOride
ethyl acetate
isoamylacetate
acetone
methyl ethyl ketone
dlethylether
ethylene chlOride
1,4-dlOxane
chloroform
carbon dIsulfIde
pyrldme
formamlde
ethylene glycol
benzyl alcohol

Solublllti'3(at 301::4 K)
(mol dm )

a
a
3.47
2.70
6.41
1.54
5.15
7.72

x
x
x
x
x
x

-3
10_4
10_4
10_ 4
10_5
10_5
10

°°1.03 x 10_3-4
1.67
2.83
5.71
1.54
2.16
1.03
1.45
1.16
1.93
3.35
6.56
a
a

x
x
x
x
x
x
x
x
x
x
x

10_3
10_ 4
10_3
10_3
10_3
10_3
10_3
10_4
10_ 4
10_3
10

(a solubilit~ greater than
5.10 x 10- mol dm- 3)

All these values have an estImated precIsIOn (evaluator) of :: 5%. However they are unconfirmed fmdmgs, and must be deSIgnated as tentative, excegt for two cases, (i) where the solubility
IS reported as bemg greater than 5.70 x 10- 2 mol dm -3, (for which cases values are consIdered
doubtfuI), and (II) where the solubIlity IS reported as being less than 5 x 10- 5 mol dm- 3 ,
(whIch are rejected due to theIr bemg reported uncorrected for the solvent blank).
Others have exammed the aqueous solubdity at 310::1 K (2,3). Jansholt et al (2) reported
the solubdlty m a solution of 0.05 mol dm
phosphate buffer (pH 3) contammg 0.1 % (w/v)
Tween 80 as 3.45 x 10- 3 mol dm- 3 .Thls value has an estimated precisIOn of :: 5%, (evaluatod,
and may be regarded as bemg tentative. The data of Juncher and Raaschou (3) are rejected
on the baSIS of inadequate informatIon concernmg both the method used and the source and
pUrity of the sample (Page 42).
REFERENCES
(I) Andrew, M.L; WeISS, P.J.; Antibiotics and Chemotherapy 1959, 9, 277.
(2) Jansholt, A.L; Solvang, S.; Sveen, K.; Finholt, P. Med. Nor. Farm. Selsk. 1971, 33, 1.
(3) Juncher, H.; Raaschou, F. Antibiotic Med. Clin. Therap. 1957,4, 497.
(4) WeISS, P.J.; Andrew, M.L; Wright, W.W. Antibiotics and Chemotherapy, 1957, 7, 374.
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Potassium penicillin V

COMPONENTS:
ORIGINAL MEASUREMENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboAndrew, M.L.; WeiSS, P.J. Antibiotics and
xy llc aCld,3,3-dimethyl-7-oxo-6-[(phenoxyChemotherapy 1959, 9, 277-9.
acetyllammo], monopotasslum salt ~otasslum
penicIllIn V); C 16H 17N2K05S; [132-98-9]
(2) Water; H 0; [7732-18-5]

2

VARIABLES:

PREPARED BY:

One temperature 28°C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of potassium penicIllIn V in water at 28 ± 4°C was reported as greater than:
-3
-2
-3
)
20 mg cm
(Greater than 5.1 x 10 mol dm solutIOn - compIler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4°C). If all of the material appeared
to be m solution, the SOlubilIty was conSidered to be greater than 20 mg. cm -'.

SOURCE AND PURITY OF MATERIALS:
PotassIUm penicIllin V was a pooled commercial
product. Its purity was not specified.
Water was probably of A.C.S. or U.S.P. grade
(1).

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCISIOn: ± 4°C (authors).
REFERENCES:
(1) WeiSS, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy, 1957,
7, 374-7.

Potassium penicillin V
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CPI1PONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy Ilc aCId, 3,3 -dlmethy1-7-oxo-6-[(phenoxyacety J)amIno], monopotasslUm salt (potassium pemcIi1Jn V); CI6HI7N2K05S;
[132-98-9]
(2) Sorbitan monooleate,
polyoxyethylene
derIvatIves (Tween 80); [9005-65-6]
(3) PhosphorIc aCId;
H P0 ; [7664-38-2]
3 4
(4) PhosphorIC aCId, dlsodlum salt; Na HP0 ;
4
2
[7558-79-4]
(5) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Jansholt, A.L.; Solvang, S.; Sveen, K.;
FInholt, P. Medd. Nor. Pharm. Selsk.
1971,33, 1-11.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 37°C
EXPERIMENTAL VALUES:

The concentratIon of potassium penicIiIIn V in a saturated solution of 0.05 mol dm -3 phosphate
buffer pH 3 contaInIng 0.1 % Tween 80 was reported as:
1.34 x 10 2 mg per 100 cm 3• (3.45 x 10 -3 mol dm -3 solutIOn - compl Ier ).

AUXILIARY INFORMATION
METHOD 'APPARATUS/PROCEDURE:
160 mg of the antibIotIc (± 250000 I.U.)
were added to about 100 cm 3 of 0.05 mol dm- 3
phosphate buffer pH 3, containing 0.1 %
Tween 80. CompOSItIon of the 0.05 mol dm- 3
phosphate buffer pH 3 was 5.95 cm 3 of one
molar H P0 solutIon, Na HP0 .2H 0: 6.87 g,
3 4
2
4
2
dlstIiled water to 1000 cm 3 • The suspensIon
was stIrred at 37°C at a speed of 90 r.p.m.,
USIng an electric stIrrer. Within 5 mIn of
rotatIOn, a homogeneous suspensIon was
formed. One cm 3 samples were WIthdrawn
and fIltered through a glass wool filter.
The samples were then mIxed WIth a suffIcient
amount of 0.1 NaOH and 0.01 mol dm- 3
acetate buffer to pH 6 and dIiuted to 25.0 cm 3
with dIstIlled water. The amount of pemcIiIIn
was determIned IOdometrIcally accordIng
to the Ph. Nord. method.

SOURCE AND PURITY OF MATERIALS:
Purity of the potassium penicIiIIn
94.2%; its source was not speCIfIed.

V was

All reagents used were of analytIcal grade.

ESTIMATED ERROR:
Nothing specified.

REFERENCES:
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Potassium penicillin V

COMPONENTS:
(1) 4- Thla-l-azabicyc!o[3,2,O]heptane-2-carboxy hc aCid, 3, 3-dlmethyl-7-oxo-6-[(phenoxyacetyl)ammo],monopotasslUm salt (potassIum pemclihn v); C16H17NZK05S;
[132-98-9]
(2) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Juncher, H.; Raaschou, F. Antibiotic Med.
elin. Therapy 1957,4, 497-507.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: probably 37°C

EXPERIMENTAL VALUES:

The maximum solublhty of potassium penicillin V In water was reported as greater than:
)
75 per cent a (Greater than 750 mg cm -3 ; 1.90 mol dm -3 solution - complier.

a probably w/v percents - complier.

AUXILIARY
METHOD APPARATUS/PROCEDURE:
Nothing speCified. The dissolved active
penlcl1hn was titrated usmg an iodometrlc
method.

I~FORMATION

SOURCE AND PURITY OF MATERIALS:
The source and purity
used were not deSCribed.

of

the

Distilled water was probably used.

ESTIMATED ERROR:
Nothing specified

REFERENCES:

antibIOtiC

Potassium penicillin V
COMPONENTS:
(1) 4- Thla-1-azablcyclo[3,2,0]heptane-2-carboxy Ilc aCld,3,3-dlmethyl-7-oxo-6-[(phenoxyacetyJ)amIno], monopotasslum salt (potassium
penicIllIn V)j C 16H 17N2K05S; [132-98-9]
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ORIGINAL MEASUREMENTS:
Andrew, M.L.; Weiss, P.J. Antibiotics and
Chemotherapy 1959, 9, 277-9.

(2) Methanol; CH 0; [67-56-1]
4

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

SolubilIty of potassium penicIllIn V In methanol at 28 ± 4°C was reported as greater than:
)
20 mg cm -3 • (Greater than 5.10 x 10-2 mol dm -3 solution - compIler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If all of the material appeared
to be In solution, the solubIlity was conSidered to be greater than 20 mg. cm-'.

SOURCE AND PURITY OF MATERIALS:
Potassium penIclilin V was a pooled commercial
product. Its pUrity was not specIfied.
Methanol was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:
SolubIlity: None specified.
Temperature preciSion: ± 4°C (authors).
REFERENCES:
(1) Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy, 1957,
7, 374-7.

A-c
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Potassium penicillin V

COMPONENTS:
(1) 1>-Thla-l-azabicyclo[3,2,0]heptane-2-carboxy lic aCid, 3, 3-dlmethyl-7-oxo-6-[(phenoxyacetyJ)amino], monopotasslum salt (potassium
penicillin V); CI6H17N2K05S; [132-98-9]

ORIGINAL MEASUREMENTS:
Andrew, M.L.; WeiSS, P.J. Antibiotics and
Chemotherapy 1959,9, 277-9.

(2) Ethanol; C H 0; [61>-17-5]
2 6

VARIABLES:

PREPARED BY:

One temperature 28°C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of potassium penicillin V In ethanol at 28 ± I>°C was reported as:
.
)
solutIOn
- compiler.
1.35 mg cm -3 ( 3A7 x 10 -3 mol dm - 3

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibiotic In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± I>°C). If there was any vIsible Insoluble
material the suspensIon was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soIn was filtered under
vacuum and 2 cm)
of the clear filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C
In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second
aliquot of
clear filtrate was placed In a tared ( ± 0.01
mg) weighing bottle, and the procedure of
evaporatIOn, drYing, cooling and reweighIng (± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
PotassIUm penicillin V was a pooled commercial
product. Its pUrity was not speCified.
Ethanol was
grade (1).

probably

of

A.C.S.

or

U.S.P.

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCision: ± I>°C (authors).
REFERENCES:
(1) WeiSS, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy, 1957,
7, 371>-7.

Potassium penicillin V
COMPONENTS:
(1) 4- Thia-l-azabicyclo[3,2,0]heptane-2-carboxy llc aCid, 3,3-dlmethyl-7-oxo-6-[(phenoxyacetyl)amlno], monopotasslum salt (potassium
peniCillin vl; C l6 H l7N2K05S; [132-98-9]
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ORIGINAL MEASUREMENTS:
Andrew, M.L.; WeiSS, P.J. Antibiotics and
Chemotherapy 1959, 9, 277-9.

(2) 2-Propanol (Isopropanol); C H 0;
5 8
[67-63-0]

VARIABLES:

PREPARED BY:

One temperature 28°C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of potassIUm penicillin V In Isopropanol at 28 ± 4°C was reported as:
)
0.11 mg cm -3 (2.70 x 10 -4 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotiC in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any VISible Insoluble
material
the suspensIOn was centrifuged
wlthm an hour. After centrifugation, the
clear part of the soln was filtered under
vaCUum and 2 cm'
of the clear filtrate
Were added to a tared ( ± 0.1 mg) welghmg
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C
In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the residue
was 0.5 mg or less, a second
aliquot of
clear filtrate was placed In a tared ( ± 0.01
mg) weighing bottle, and the procedure of
evaporation, drying, cooling and rewelghmg (±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Potassium penicillin V was a pooled commerCial
product. Its pUrity was not specified.
Isopropanol was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCision: ± 4°C (authors).
REFERENCES:
(1) WeiSS, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy,
1957,
7, 374-7.
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Potassium penicillin V

COMPONENTS:
ORIGINAL MEASUREMENTS:
(1) 4- Thla-l-azablcyc!0[3,2,0]heptane-2-carboAndrew, M.L.; WeiSS, P.J. Antibiotics and
xy Ilc aCid, 3, 3-dlmethyl-7-oxo-6-[(phenoxyChemotherapy 1959,9, 277-9.
acetyl)amlno], monopotasslum salt (potassIUm
peniCillin V); CI6HI7N2K05S; [132-98-9]
(2) I-Butanol,3-methylC H
[123-51-3]
5 I

P;

(Isoamyl

alcohol);

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

Solubility of potassium pemcillin V In Isoamyl alcohol at 28 ± 4°C was reported as:
)
0.25 mg cm -3 (6.45 x 10-4 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
3

Ten cm of solvent were added to about
200 mg of the antibiotic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4°C). If there was any VISible msoluble
material
the suspension was centnfuged
wlthm an hour. After centnfugatlOn, the
clear part of the soln was filtered under
vacuum and 2 cm 3
of the clear filtrate
were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100°C. The reSidue
was further dned for 3 hr at 60°C
m a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second
aliquot of
clear filtrate was placed m a tared ( ± 0.01
mg) welghmg bottle, and the procedure of
evaporatIOn, drying, coolmg and reweighing (±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Potassium pemcillln V was a pooled commerCial
product. Its punty was not speCified.
Isoamyl alcohol
U.S.P. grade (1).

was

probably of

A.C.S. or

ESTIMATED ERROR:
Solubility: None speCIfied.
Temperature preCisIOn: ± 4°C (authors).

REFERENCES:
(1) WeiSS, P.J.; Andrew, M.L.; Wnght, W.W.
Antibiotics and Chemotherapy,
1957,
7, 374-7.

Potassium penicillin V
COMPONENTS:
(1) 4- Thla-l-azabicyclo[3,2,0]heptane-2-carboxy hc aCld, 3, 3-dimethyl-7-oxo-6-[(phenoxyacetyl)ammo], monopotasslUm salt (potasslUm
pentcl1lin V); CI6H17N2K05S; [132-98-9]
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ORIGINAL MEASUREMENTS:
Andrew, M.L.; WelSS, P.J. Antibiotics and
Chemotherapy 1959, 9, 277-9.

(2) Cyclohexane; C6H 12; [11 0-82-7]

VARIABLES:
One temperature 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubl1ity of potasslum pentc111m V in cyclohexane at 28 ± 4°C was reported as:
)
0.06 mg cm -3 ( 1.54 x 10-4 mol dm -3 solutlOn - complier.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:

SOURCE AND PURITY OF MATERIALS:

Potassium pentcl1hn V was a pooled commerclal
Ten cm) of solvent were added to about
200 mg of the antlblOtlC m a 15 cm) glass- product. Its punty was not speclfled.
stoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature Cyclohexane was probably of A.C.S. or U.S.P.
(28 ± 4°C). If there was any vlslble msoluble grade (1).
matenal
the suspension was centrifuged
withm an hour. After centnfugation, the
clear part of the soln was flltered under
vacuum and 2 cm)
of the clear fl1trate
were added to a tared ( ± 0.1 mg) weighmg
bottle and evaporated at 100°C. The resldue
was further dned for 3 hr at 60°C
m a 1----------------------1
vacuum oven. After coolmg, the residue ESTIMATED ERROR:
was rewelghed ( ± 0.1 mg). If the residue Solublhty: None speclfIed.
was 0.5 mg or less, a second
ahquot of Temperature preClslOn: ± 4°C (authors).
clear fl1trate was placed m a tared (± 0.01
mg) welghing bottle, and the procedure of
~vaporatlOn,
drymg, coohng and rewelgh- REFERENCES:
(1) Welss, P.J.; Andrew, M.L.; Wright, W.W.
mg (±0.01 mg) was repeated.
Antibiotics and Chemotherapy,
1957,
7, 374-7.

Potassium penicillin V
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COMPONENTS:

ORIGINAL MEASUREMENTS:

(1) />- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xy hc aCid, 3, 3-dimethyl-7-oxo-6-[(phenoxyacetyJ)ammo], monopotasslUm salt (potassium
pemcl1lm V); CI6H17N2K05S; [132-98-9]

Andrew, M.L.; Weiss, P.J. Antibiotics
Chemotherapy 1959,9, 277-9.

and

(2) Benzene; C H ; [71-/>3-2]
6 6

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

Solubility of potassium pemcilhn V In benzene at 28 ± />°C was reported as:
)
0.02 mg cm -3 ( 5.15 x 10-5 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± />°C). If there was any VISible Insoluble
material
the suspension was centrifuged
Within an hour. After centnfugatlOn, the
clear part of the soln was fl1tered under
vacuum and 2 cm'
of the clear filtrate
were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at lOO°C. The reSidue
was further dned for 3 hr at 60°C
In a
vacuum oven. After coohng, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second
ahquot of
clear fl1trate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure of
evaporation, drYing, cooling and reweighIng (± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
PotassIUm peniCillin V was a pooled commercial
product. Its punty was not specified.
Benzene was
grade (1).

probably

of

A.C.S.

or

U.S.P.

ESTIMATED ERROR:
Solublhty: None specified.
Temperature preCision: ± />°C (authors).

REFERENCES:
(1) Weiss,

P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy,
1957,
7, 37/>-7.

Potassium penicillin V
COMPONENTS:
(1) 4-Thla-l-azabicyc!o[3,2,0]heptane-2-carboxy!Ic aCid, 3, 3-dlmethyl-7-oxo-6-[(phenoxyacetyl)amlno], monopotasslum salt (potassIUm
penicillIn V); CI6H17N2K05S; [132-98-9]
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ORIGINAL MEASUREMENTS:
Andrew, M.L.; Weiss, P.J. Antibiotics and
Chemotherapy 1959, 9, 277-9.

(2) Benzene,methyl- (toluene); C H ;
7 8
[108-88-3]

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

Solubility of potassium penicIllIn V in toluene at 28 ± 4°C was reported as:
0.03 mg cm -3 • (7.72 x 10 -5 mol dm -3 solutIOn - compl 1er )•

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten em' of solvent were added to about
200 mg of the antibiotic In a 15 em' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any visible Insoluble
matenal
the suspensIOn was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was fIltered under
vacuum and 2 em'
of the clear fIltrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
In a
was further dried for 3 hr at 60°C
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
alIquot of
was 0.5 mg or less, a second
clear filtrate was placed In a tared ( ± 0.01
mg) weighing bottle, and the procedure of
evaporation, drying, coolIng and reweighIng (± 0.0 1 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Potassium penicillin V was a pooled commercial
product. Its pUrity was not specified.
Toluene was
grade (1).

probably

of

A.C.S.

or

U.S.P.

ESTIMATED ERROR:
SolubilIty: None specified.
Temperature preCIsIOn: ± 4°C (authors).
REFERENCES:
(1) Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy, 1957,
7, 374-7.
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Potassium penicillin V

COMPONENTS:
(1) 4- Thla-l-azablcyc!0[3,2,0]heptane-2-carboxy hc aCid, 3, 3-dimethyl-7-oxo-6-[(phenoxyacetyl)ammo], monopotasslum salt (potassium
pemclilm V); C 16H 17N2K05S; [132-98-9]

ORIGINAL MEASUREMENTS:
Andrew, M.L.; Weiss, P.J. Antibiotics
Chemotherapy 1959,9, 277-9.

and

(2) Petroleum ether (llgrom)

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

Solubility of potassium pemclilin V m ligroin at 28 ± 4°C was reported as:
0.00 mg cm -3 (0.00 mol dm -3 solution - compl 1er )•

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotiC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4°C). If there was any VISible msoluble
material
the suspension was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm'
of the clear filtrate
were added to a tared ( ± 0.1 mg) welghmg
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C
in a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second
aliquot of
clear flit rate was placed m a tared ( ± 0.01
mg) welghmg bottle, and the procedure of
evaporation, drymg, cooling and rewelghmg (± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
PotassIUm pemclilm V was a pooled commerCial
product. Its pUrity was not specified.
Ligroin was
grade (1).

probably

of

A.C.S.

or

U.S.P.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsion: ± 4°C (authors).
REFERENCES:
(1) Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy, 1957,
7, 374-7.

Potassium penicillin V
COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy hc aCId, 3, 3-dlmethyl-7-oxo-6-[(phenoxyacetyl)amlno], monopotasslum salt (potassIum
pemClll1n V); CI6H17N2K05S; [132-98-9]
(2) Pentane,2,2,4-trlmethylC H ; [540-84-1]
8 18

ORIGINAL MEASUREMENTS:
Andrew, M.L.; WeIss, P.J. Antibiotics
Chemotherapy 1959,9, 277-9.
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and

(Isooctane);

VARIABLES:

PREPARED BY:

One temperature 28°C

A. Regosz

EXPERIMENTAL VALUES:

Solublhty of potassIUm pemclliln V In Isooctane at 28 ± 4°C was reported as:
)
0.00 mg cm -3 (0.00 mol dm -3 solutIOn - complier.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtIc in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any VISIble Insoluble
materIal the suspensIOn was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soIn was filtered under
vacuum and 2 cm'
of the clear filtrate
Were added to a tared (± 0.1 mg) weIghing
bottle and evaporated at 100°C. The reSIdue
Was further dried for 3 hr at 60°C
In a
vacuum oven. After coohng, the residue
Was reweIghed ( ± 0.1 mg). If the reSIdue
Was 0.5 mg or less, a second
ahquot of
clear filtrate was placed In a tared ( ± 0.01
mg) weIghing bottle, and the procedure of
evaporation, drying, cooling and reweIghIng (±O.OI mg) was repeated.

.....

SOURCE AND PURITY OF MATERIALS:
PotassIum pemclliln V was a pooled commerCIal
product. Its pUrity was not speCIfIed.
Isooctane was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:
Solublhty: None specifIed.
Temperature preCIsIOn: ± 4°C (authors).

REFERENCES:
(1) WeISS, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy,
1957,
7, 374-7•

52

Potassium penicillin V

COMPONENTS:
ORIGINAL MEASUREMENTS:
Andrew, M.L.; WeiSS, P.]. Antibiotics and
(1) 4- Thla-l-azablcyc!0[3,2,0]heptane-2-carboChemotherapy 1959, 9, 277-9.
xy lic aCid, 3, 3-dimethyl-7-oxo-6-[(phenoxyacetyl)amlno], monopotasslUm salt (potassium
penicillin V); C 16H 17N2K05S; [132-98-9]
(2) Methane, tetrachloro- (carbon tetrachloride);
CC1 ; [56-23-5]
4

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

Solubility of potassium penicillin V In carbon tetrachloride at 28 ± 4°C was reported as:
)
0.04 mg cm -3 ( l.03 x 10-4 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibiotic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). if there was any visible Insoluble
material the suspension was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soIn was filtered under
vacuum and 2 cm'
of the clear filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C
In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). if the residue
was 0.5 mg or less, a second
aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure of
evaporation, drying, cooling and reweighIng (± 0.0 1 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Potassium penicillin V was a pooled commerCial
product. Its purity was not specified.
Carbon tetrachlOride was probably of A.C.S.
or U.S.P. grade (1).

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsion: ± 4°C (authors).
REFERENCES:
(1) WeiSS, P.].; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy,
1957,
7, 374-7.

Potassium penicillin V
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ORIGINAL MEASUREMENTS:
COMPONENTS:
(1) 4- Thla-l-azablcyclo[3, 2,0]heptane-2-carboAndrew, M.L.; Weiss, P.J. Antibiotics
xy lic aCid, 3, 3-dlmethyl-7-oxo-6-[(phenoxyChemotherapy 1959, 9, 277-9.
acetyl)amIno], monopotasslUm salt (potassIUm
penicillin V); C16H17N2K05S; [132-98-9]
(2) Acetic aCld,ethyl ester
C H 0 ; [141-78-6]
4 8 2

(ethyl

and

acetate);

VARIABLES:

PREPARED BY:

One temperature 28°C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of potassium penicillin V In ethyl acetate at 28 ± 4°C was reported as:
.
)
solutIOn
- compiler.
0.65 mg cm -3 ( 1.67 x 10 -3 mol dm - 3

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mIn at room temperature
(28 ± 4°C). If there was any vIsible Insoluble
material the suspensIOn was centrifuged
withIn an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm'
of the clear filtrate
Were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C
In a
vacuum oven. After cooling, the residue
Was reweighed ( ± 0.1 mg). If the residue
Was 0.5 mg or less, a second
aliquot of
clear filtrate was placed In a tared ( ± 0.01
mg) weighing bottle, and the procedure of
evaporation, dryIng, cooling and reweighIng (± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Potassium peniCillin V was a pooled commercial
product. lts pUrity was not specified.
Ethyl acetate was
U.S.P. grade (1).

probably

of

A.C.S.

or

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCISIOn: ± 4°C (authors).

REFERENCES:
(1) WeiSS, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy, 1957,
7, 374-7.
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Potassium penicillin V

COMPONENTS:
(1) 4- Thla-l-azablcyc!0[3,2,0]heptane-2-carboxy lic aCid, 3, 3-dlmethyl-7-oxo-6-[(phenoxyacetyJ)amlno], monopotasslUm salt (potassium
penicillin vl; C16H17N2K05S; [132-98-9]
(2) I-Butanol,3-methyl acetate
acetate); C 7 H14°2; [123-92-2]

ORIGINAL MEASUREMENTS:
Andrew, M.L.; Weiss, P.J. Antibiotics and
Chemotherapy 1959,9, 277-9.

(Isoamyl

VARIABLES:

PREPARED BY:

One temperature 28°C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of potassium penicillin V In Isoamyl acetate at 28 ± 4°C was reported as:
1.10 mg cm -3 (2.83 x 10 -3 mol dm -3 solutIOn - compl Ier )•

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm! of solvent were added to about
200 mg of the antibiotic 10 a 15 cm! glassstoppered test tube and shaken thoroughly
by hand for about 2 m10 at room temperature
(28 ± 4°C). If there was any VISible 1Osoluble
material
the suspensIOn was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm!
of the clear filtrate
were added to a tared ( ± 0.1 mg) welgh10g
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C
10 a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second
alJquot of
clear filtrate was placed 10 a tared ( ± 0.01
mg) welgh10g bottle, and the procedure of
evaporation, drying, coolJng and reweigh10g (± 0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Potassium penicillJn V was a pooled commerCial
product. Its purity was not specified.
Isoamyl acetate was probably of
U.S.P. grade (1).

A.C.S. or

ESTIMATED ERROR:
SolubllJty: None specified.
Temperature preCISIOn: ± 4°C (authors).
REFERENCES:
(1) Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy, 1957,
7, 374-7.

Potassium penicillin V
COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbox yhc acid, 3, 3-dimethy1-7-oxo-6-[(phenoxyacetyl)amlno], monopotasslum salt (potassium
pemcilhn V); CI6H17N2K05S; [132-98-9]
(2) 2-Propanone

(acetone);

C H 0;
3 6
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ORIGINAL MEASUREMENTS:
Andrew, M.L.; Weiss, P.J. Antibiotics and
Chemotherapy 1959, 9, 277-9.

[67-64-1]

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

Solubihty of potassIUm peniCillin V In acetone at 28 ± 4°C was reported as:
)
0.22 mg cm -3 • (5.71 x 10-4 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any VISible Insoluble
material the suspensIOn was centrifuged
Wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm'
of the clear filtrate
Were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
Was further dried for 3 hr at 60°C
In a
vacuum oven. After coolmg, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
Was 0.5 mg or less, a second
ahquot of
clear filtrate was placed in a tared ( ± 0.01
mg) weighing bottle, and the procedure of
evaporation, drYing, coohng and rewelghIIlg (±O.OI mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
PotassIUm pemClllln V was a pooled commercial
product. Its pUrity was not specified.
Acetone was
grade (1).

probably

of

A.C.S.or

U.S.P.

ESTIMATED ERROR:
Solllbil1ty: None specified.
Temperature preCisIOn: ± 4°C (authors).

REFERENCES:
(1) WeiSS, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy,
1957,
7, 374-7.
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Potassium penicillin V

COMPONENTS:
(1) 4- Thla-l-azablcycJo[3,2,0]heptane-2-carboxy lic aCid, 3,3-dimethyl-7-oxo-6-[{phenoxyacetyJ)ammo], monopotasslum salt (potassium
penicillin vl; CI6HI7N2K05S; [132-98-9]

ORIGINAL MEASUREMENTS:
Andrew, M.L.; WeiSS, P.J. Antibiotics and
Chemotherapy 1959,9, 277-9.

(2) 2-Butanone (methyl ethyl ketone); C H 0;
4 8
[78-93-3]

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

Solubility of potassium penlcillm V m methyl ethyl ketone at 28 ± 4°C was reported as:
)
0.60 mg cm -3 ( 1.54 x 10-3 mol dm -3 SolutIon - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtiC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4°C). If there was any VISible msoluble
material
the suspensIOn was centrifuged,
wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm'
of the clear filtrate
were added to a tared ( ± 0.1 mg) welghmg
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C
m a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second
aliquot of
clear filtrate was placed m a tared (± 0.01
mg) welghmg bottle, and the procedure of
evaporation, drymg, coolmg and rewelghmg ( ±O.O 1 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Potassium penicillin V was a pooled commerCial
product. Its pUrity was not specified.
Methyl ethyl ketone was probably of A.C.S.
or U.S.P. grade (1).

ESTIMATED ERROR:
Solubility: None specified.
Temperature precision: ± 4°C (authors).

REFERENCES:
(1) WeiSS, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy, 1957,
7, 374-7.

Potassium penicillin V
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COMPONENTS:
ORIGINAL MEASUREMENTS:
(1) 4- Thla-1-azablcyclo[3,2,0)heptane-2-carboAndrew, M.L.; WeiSS, P.J. Antibiotics and
xy hc aCld,3, 3-dimethyl-7-oxo-6-[(phenoxyChemotherapy 1959,9, 277-9.
acetyI)amlno], monopotasslUm salt (potassIUm
penicillin V); C 16H l7N2K05S; [132-98-9)
(2) Ethane,l,l '-oxybis- (dlethyl ether); C 4 H100;
[60-29-7]

VARIABLES:

PREPARED BY:

One temperature 28°C

A. Regosz

EXPERIMENTAL VALUES:

SolubJlity of potassium penlCJ1hn V In dlethy1 ether at 28 ± 4°C was reported as:
0.84 mg cm -3 . ( 2.16 x 10-3 mol dm -3 solution - com pi'I er ).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
J

Ten cm of solvent were added to about
200 mg of the antibIOtic In a 15 cm J glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any vIsible Insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vaCuum and 2 cm'
of the clear filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
Was further dried for 3 hr at 60°C
In a
vacuum oven. After coohng, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second
ahquot of
clear fJltrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure of
evaporation, drying, coohng and reweighIng (± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Potassium peniCillin V was a pooled commercial
product. Its purity was not specified.
Dlethyl ether was
U.S.P. grade (1).

probably

of

A.C.S.

or

ESTIMATED ERROR:
SolubJllty: None specified.
Temperature precIsion: ± 4°C (authors).

REFERENCES:
(1) WeiSS, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy, 1957,
7, 374-7.

58

Potassium penicillin V

COMPONENTS:
(1) 4- Thla-l-azablcyc!0[3,2,0]heptane-2-carboxy lic aCid, 3, 3-dlmethyl-7-oxo-6-[(phenoxyacetyJ)amlno], monopotasslUm salt (potassium
pemcllhn V); CI6HI7N2K05S; [132-98-9]
(2) Ethane, dlchloro- (ethylene
C H C1 ; [1300-21-6]
2 4 2

ORIGINAL MEASUREMENTS:
Andrew, M.L.; WeIss, P.J. Antibiotics and
Chemotherapy 1959, 9, 277-9.

chlonde);

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

Solubility of potassium penicilhn V In ethylene chlorIde at 28 ± 4°C was reported as:
.
)
solutlOn
- complier.
0.40 mg cm -3 ( 1.03 x 10 -3 mol dm - 3

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antlblOtlC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mln at room temperature
(28 ± 4°C). If there was any VISIble lnsoluble
matenal
the suspenslOn was centrIfuged
wlthln an hour. After centnfugatlOn, the
clear part of the soln was fIltered under
vacuum and 2 cm'
of the clear flit rate
were added to a tared ( ± 0.1 mg) welghlng
bottle and evaporated at 100°e. The reSidue
was further dned for 3 hr at 60°C
In a
vacuum oven. After cooling, the reSIdue
was reweighed ( ± 0.1 mg). If the reSIdue
was 0.5 mg or less, a second
ahquot of
clear flltrate was placed In a tared ( ± 0.01
mg) welghlng bottle, and the procedure of
evaporatlOn, drylng, cooling and reweighlng (± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Potassium pemclliln V was a pooled commerCial
product. Its punty was not speclfled.
Ethylene chloride was
or U.S.P. grade (1).

probably

of

A.C.S.

ESTIMATED ERROR:
SolubIlity: None speclfled.
Temperature preclslOn: ± 4°C (authors).
REFERENCES:
(1) WeISS, P.J.; Andrew, M.L.; Wnght, W.W.
Antibiotics and Chemotherapy, 1957,
7, 374-7.

Potassium penicillin V
COMPONENTS:
(1) 4- Thla-l-azablcyc!o[3,2,0]heptane-2-carboxy hc aCid, 3, 3-dlmethyl-7-oxo-6-[(phenoxyacetyJ)amino], monopotasslUm salt (potassIUm
penicillin V); C 16H 17N2K05S; [132-98-9]
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ORIGINAL MEASUREMENTS:
Andrew, M.L.; Weiss, P.J. Antibiotics and
Chemotherapy 1959,9, 277-9.

(2) 1,4-DlOxane; C H 0 ; [123-91-1]
4 8 2

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

Solubility of potassium penicillin V In 1,4-dlOxane at 28 ± 4°C was reported as:
-3
-3
-3
0.57 mg cm • (1.45 x 10 mol dm solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibiotiC in a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any Visible Insoluble
material
the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm)
of the clear filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C
In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the residue
Was 0.5 mg or less, a second
aliquot of
clear filtrate was placed In a tared ( ± 0.01
mg) weighing bottle, and the procedure of
evaporation, drying, cooling and reweighIng (± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS;
Potassium peniCillin V was a pooled commercial
product. Its purity was not speclflCd.
1,4-DlOxane was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCISIOn: ± 4°C (authors).

REFERENCES;
(1) Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy, 1957,
7, 374-7.
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Potassium penicillin V

COMPONENTS:
ORIGINAL MEASUREMENTS:
Andrew, M.L.; Weiss, P.J. Antibiotics and
(1) 4- Thla-l-azabicyclo[3,2,O)heptane-2-carboChemotherapy 1959, 9, 277-9.
xy llc aCid, 3, 3-dimethyl-7-oxo-6-[(phenoxyacetyI)ammo), monopotasslum salt (potassiUm
penlCllhn V); C H17N2K05S; [132-98-9)
l6
(2) Methane, trichloro[67-66-3]

(chloroform);

CHCI ;
3

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

Solublhty of potassium penicillin V in chloroform at 28 ± 4°C was reported as:
0.45 mg cm- 3 (1.16 x 10- 3 mol dm- 3 solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibiotic m a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4°C). If there was any Visible insoluble
rna tenal the suspension was centrifuged
wlthm an hour. After centrifugation, the
clear part of the soln was filtered under
of the clear filtrate
vacuum and 2 cm)
were added to a tared (± 0.1 mg) weighmg
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C
in a
vacuum oven. After coolmg, the residue
was reweighed ( ± 0.1 mg). If the residue
was 0.5 mg or less, a second
aliquot of
clear filtrate was placed in a tared ( ± 0.01
mg) weighmg bottle, and the procedure of
evaporation, drying, cooling and reweighmg (± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
PotassiUm penicillin V was a pooled commercial
product. Its purity was not specified.
Chloroform was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCiSIOn: ± 4°C (authors).
REFERENCES:
(1) Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy, 1957,
7, 374-7.

Potassium penicillin V
COMPONENTS:
(1) 4- Thia-l-azabicyclo[3,2,O]heptane-2-carboxylJc aCld,3,3-dimethyl-7-oxo-6-[(phenoxyacetyJ)amlno], monopotasslUm salt (potassium
pemcillln V); CI6HI7N2K05S; [132-98-9]
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ORIGINAL MEASUREMENTS:
Andrew, M.L; WeIss, P.J. Antibiotics and
Chemotherapy 1959, 9, 277-9.

(2) Carbon disulfide; CS ; [75-15-0]
2

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

SolubJlity of potassium pemcllhn V in carbon disulfIde at 28 ± 4°C was reported as:
'
0.08 mg cm -3 ( 1.9 3 x 10 -4 mo I dm -3 so IutlOn
- compl'I er )•

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotIc In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any VISIble Insoluble
matenal the suspensIOn was centrifuged
Within an hour. After centrifugation, the
clear part of the soln was fIltered under
of the clear filtrate
vacuum and 2 cm'
Were added to a tared (± 0.1 mg) weIghing
bottle and evaporated at 100°C. The reSIdue
Was further dried for 3 hr at 60°C
In a
vacuum oven. After coohng, the residue
was reweIghed ( ± 0.1 mg). If the reSIdue
ahquot of
was 0.5 mg or less, a second
clear filtrate was placed in a tared ( ± 0.01
mg) weighing bottle, and the procedure of
evapOratIon, drying, coohng and reweighIng (±O.Ol mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
PotassIum penicillin V was a pool~d commercial
product. Its purity was not specIfied.
Carbon disulfide was
or U.S.P. grade (I).

probably

of

A.C.S.

ESTIMATED ERROR:
Solubi1Jty: None specified.
Temperature precIsIon: ± 4°C (authors).

REFERENCES:
(1) Weiss, P.J.; Andrew, M.L; WrIght, W.W.
Antibiotics and Chemotherapy, 1957,
7, 374-7.
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Potassium penicillin V

COMPONENTS:
(1) 4- Thla-1-azablcyclo[3,2,0]heptane-2-carboxy Ilc acid, 3, 3-dlmethyl-7-oxo-6-[(phenoxyacetyl)ammo], monopotasslum salt (potassIUm
pemcillin V); C16HI7N2K05S; [132-98-9]

ORIGINAL MEASUREMENTS:
Andrew, M.L.; Weiss, P.J. Antibiotics and
Chemotherapy 1959, 9, 277-9.

(2) PYridine; C H N; [110-86-1]
5 5

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

Solubility of potassium pemcillm V m pyridme at 28 ± 4°C was reported as:
)
0.13 mg cm -3 ( 3.35 x 10-4 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotiC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any vISIble msoluble
material the suspensIOn was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm'
of the clear filtrate
were added to a tared ( ± 0.1 mg) welghmg
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C
m a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second
aliquot of
clear filtrate was placed m a tared ( ± 0.0 I
mg) welghmg bottle, and the procedure of
evaporation, drymg, cooling and reweighIng (±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
PotassIUm pemcillin V was a pooled commerCial
product. Its pUrity was not speCified.
Pyridine was
grade (I).

probably

of

A.C.S.

or

U.S.P.

ESTIMATED ERROR:
Solubility: None specified.
Temperature preciSIOn: ± 4°C (authors).

REFERENCES:
(1) Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy, 1957,
7, 374-7.

Potassium penicillin V
COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy lic aCid, 3, 3-dlmethyl-7-oxo-6-[(phenoxyacetyJ)amlno], monopotasslum salt (potassIUm
penicillin V)j C 16H 17N2K05S; [132-98-9]
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ORIGINAL MEASUREMENTS:
Andrew, M.L.; WeiSS, P.J. Antibiotics and
Chemotherapy 1959, 9, 277-9.

(2) Formamldej CH NO; [75-12-7]
3

VARIABLES:

PREPARED BY:

One temperature 28°C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of potassium penicillin V In formam Ide at 28 ± 4°C was reported as:
)
2.55 mg cm -3 (6.56 x 10 -3 mol dm -3 solution - complier.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antlblOtlc In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any VISIble Insoluble
ma ter lal the suspension was centrifuged
within an hour. After centrifugatlOn, the
clear part of the soln was filtered under
vacuum and 2 cm'
of the clear filtrate
Were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
Was further dried for 3 hr at 60°C
In a
vacuum oven. After cooling, the residue
Was reweighed ( ± 0.1 mg). If the residue
was 0.5 mg or less, a second
aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure of
evapOratlOn, drying, cooling and reweighIng (± 0.0 1 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
PotassIUm penicillin V was a pooled commercial
product. Its pUrity was not specified.
Formamlde was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCision: ± 4°C (authors).
REFERENCES:
(1) WeiSS, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy, 1957,
7, 374-7.
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Potassium penicillin V

COMPONENTS:
ORIGINAL MEASUREMENTS:
(1) 4- Thla-l-azablcyclo[3,2,O]heptane-2-carboAndrew, M.L.; Weiss, P.J. Antibiotics and
xy llc acid,3,3-dimethyl-7-oxo-6-[(phenoxyChemotherapy 1959,9, 277-9.
acetyl)ammo], monopotasslum salt (potassium
penlcillm V); C 16H 17N2K05S; [132-98-9]
(2) Ethanol,2-methoxy- (ethylene glycol monomethyl ether); C H 0 ; [109-86-4]
3 8 2

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

Solubility of potassIUm penicillin V m ethylene glycol monomethyl ether at 28 ± 4°C was
reported as greater than:
)
20 mg cm -3 (Greater than 5.10 x 10-2 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). if all of the material appeared
to be m solution, the solubility was considered to be greater than 20 mg. cm-'.

SOURCE AND PURITY OF MATERIALS:
Potassium penlcillm V was a pooled commercial
product. Its pUrity was not specified.
Ethylene glycol monomethyl ether was probably
of A.C.S. or U.S.P. grade (1).

ESTIMATED ERROR:
Solubility: None speCified.
Temperature preciSIOn: ± 4°C (authors).
REFERENCES:
(1) Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy, 1957,
7, 374-7.

Potassium penicillin V

65

COMPONENTS:
ORIGINAL MEASUREMENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboAndrew, M.L.; Weiss, P.J. Antibiotics
xy hc aCid, 3, 3-dlmethyl-7-oxo-6-[(phenoxyChemotherapy 1959, 9, 277-9.
acetyl)amIno], monopotasslUm salt (potassium
penicIllIn V); CI6H17N2K05S; [132-98-9]

and

(2) Benzene methanol (benzyl alcohol); C H80;
7
[l00-51-6]

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

SolubilIty of potassium penicillin V in benzyl alcohol at 28 ± 4°C was reported as:
'
- compl'I er ).
2.65 mg cm -3 • (6.82 x 10-3 mol dm -3 so 1utlOn

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm] of solvent were added to about
200 mg of the antibIOtic In a 15 cm] glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any VISible Insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was fIltered under
vacuum and 2 cm]
of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
In a
was further dried for 3 hr at 60°C
vacuum oven. After coolIng, the reSidue
was reweighed (± 0.1 mg). If the residue
Was 0.5 mg or less, a second
alIquot of
clear filtrate was placed In a tared ( ± 0.01
mg) weighing bottle, and the procedure of
evaporation, drying, cooling and reweighIng (±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Potassium penicillin V was a pooled commerCial
product. Its purity was not specified.
Benzyl alcohol was
U.S.P. grade (1).

probably

of

A.C.S.

or

ESTIMATED ERROR:
Solubility: None specified.
Temperature precision: ± 4°C (authors).

REFERENCES:
(1) Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy, 1957,
7, 374-7.
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Calcium penicillin V

COHPONENTS:
(I) 4-Thla-l-azablcyclo[3,2,0]heptane-2-carboxylic aCld,3,3-dlmethyl-7-oxo-6-[(phenoxyacetyI)amlno], calcIUm salt (2:1)
(CalCium penicillin V); CnH34N401OS2Ca;
[147-48-8]

EVALUATOR:
Enc Tomlinson.
Department of Pharmacy,
University of Amsterdam,
The Netherlands.
December 1983.

(2) Water; H 0; [7732-18-5]

2

CRITICAL EVALUATION:
Juncher and Ra~chou (I) .fave reported the solubility of calcIUm penicillin V In water as
being 1.90 x 10- mol dm- • Absence of informatIOn on the source and purity of the sample
used, and with no details of the method used to determine the solubility leads to thiS value
being rejected.
REFERENCE
(I) Juncher, H.; Raaschou, F. Antibiotic Med. Clin. Therapy 1957,4, 497.
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Calcium penicillin V
COMPONENTS:
(1) 4- Thla-1-azablcyclo[3,2,0]heptane-2-carboxy lic aCid, 3, 3-dlmethyl-7-oxo-6-[(phenoxyacetyl)ammo],calclUm salt (2:1) calcIUm
penicillin V; C32H34N401OS2Ca; [147-48-8]
(2) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Juncher, H.; Raaschou, F. Antibiotic Med.
C1in. Therapy 1957,4, 497-507.

VARIABLES:

PREPARED BY:

One temperature: probably 37°C

A. Regosz

EXPERIMENTAL VALUES:

The maximum solubility of calCium penicillm V m water was reported as:
a
-3
-2
-3
1.4 per cent (14 mg cm ; 1.90 x 10 mol dm
solutIOn - compiler).

a probably w/v percents - compiler.

AUXI LlARY INFORNATION
METHOD 'APPARATUS/PROCEDURE:
Nothing specified. The dissolved active
penicillin was titrated usmg an IOdometrlc
method.

SOURCE AND PURITY OF MATERIALS;
The source and pUrity
used were not described.

of

the

Distilled water was probably used.

ESTIMATED ERROR:
Nothmg speCified

REFERENCES:

antibIOtiC
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Benethamine penicillin V

COHPONENTS:
(1) 4-Thla-l-azabicyclo[3,2,0]heptane-2-carboxyhc aCld,3,3-dimethyl-7-oxo-6-[(phenoxyacetyl)amlno]-,complexed wIth N-(phenylmethy I)benzene ethanamine (l : 1) (benethamine
penlcdlln V); C16H18N205S, C I5 H I7 N;
L76082-02-5]
(2) Water; H 0; [7732-18-5]
2

EVALUATOR:
EriC Tomlinson
Department of Pharmacy,
UniverSIty of Amsterdam,
The Netherlands
December 1983

CRITICAL EVALUATION:
The Influence of pH (1.50 to 9.37) and temperature ( 297 K and 310 K) on the aqueous solubIlIty of benethamlne penicIllin V have been studied by Brunner and Margrelter (I). The amount
of penicdlin dissolved in the solvent was determined by drying to constant weIght. A precIsIon
! 2% IS estImated for all the solubility values reported, (evaluator). It IS not possible to
estImate the precIsIon in the reported temperature or pH values, though for the latter it
IS probably! 0.02 pH units.
3
The solubIlities of benethamine penicillin V at 297 K and 310 K are reported as 2.30 x 10mol dm -3 and 2.69 x 10-3 mol dm- 3 , respectIvely. (Values converted to Sl Units by compIler).
The Table gIves the aqueous solubility of benethamlne pemcililn V at various pH's and at
two temperatures. From thIS, and the fIgure, It IS pOSSIble to see that the solubIlity increases
sharply In strongly aCId solutIons, but only shghtly In alkaline solutIOns. Temperature had
little effect on the solubilities found. Brunner and Margrelter have made a detaded theoretIcal
study concerning the calculatIOn of this solute using appropriate aCId and base dISSOCIation
constants (2). TheIr estimated values agree closely with those found In (I) except at pH less
than 2. Values at these low pP.'s are rejected, other values are regarded as tentative.
SolubIlity (10 3 mol dm- 3)a
pH b

at 297 K

pHS

at 310 K

1.50
2.10
2.60
2.72
3.40
6.20
7.32
7.53
8.10
8.64
8.80
9.37

78.7
18.3
5.51
3.38
2.56
2.31
2.31
2.42
2.64
3.19
4.64
9.97

2.23
3.43
8.10
8.47

7.99
2.92
2.98
3.66

(a Calculated by compiler; b pH altered using eIther HCl or NaOH).
80...

,

70
SolubIlity of benethamlne
pemcdlin V In water
60 _
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REFERENCES
(I) Brunner, R.; Margreiter, H. Montash 1955,86, 958.

(2) Brunner, R.; Margreiter, H. Montash 1955, 86, 767.
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Benethamine penicillin V

69

COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy!lc aCld,3,3-dlmethyl-7-oxo-6-[(phenoxyacetyJ)aminoJ-, compd with N-(phenylmethy J)benzene ethanamme( I: I) (benethamine penicillin V); C16H18N205S.
C H N; [76082-02-5]
I5 I7
(2) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Brunner, R.; Margrelter, H. Montash 1955,
86, 958-65.

VARIABLES:

PREPARED BY:
A. Regosz

Temperature

EXPERIMENTAL VALUES:

Solubility

g dm -3

10

3

mol dm

24

1.29

2.30

37

1.51

2.69

_3 a

a Calculated by compJler

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
To an accurately weighed sample of the
antibIOtic In a 50 cm' flask 20 cm' of water
Were added, sand the suspension shaken
for about I hour at 24°C or 37°C. The suspension was then filtered and the residue
quantitatively transferred Into a tared glass
crucible and dned In vacuum to constant
weight. The pH values of the clear filtrates
measured were 5.50 and 5.85 at 24°C and
37°C, respectively.

SOURCE AND PURITY OF MATERIALS:
Benethamlne pemcJlhn V contained 2.7%
water (by weight). Its source was not specified.
The water content was determined by Karl
Fischer titration.
The purity of the water was not speCIfied.

ESTIMATED ERROR:
Nothing specified.

REFERENCES:

....
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Benethamine penicillin V

CPKPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy llc acid,3,3-dlmethy1-7-oxo-6-[(phenoxyacetyl)amlnoJ-, compd with N-(phenylmethy l)benzene ethanam meO:l) (benethamme pemcillin V); C16H18N205S,
C 15H 17N; [76082-02-5]
(2) Hydrochloric aCid; HCI; [7647-01-0]
(3) Water; Hp; [7732-18-5]

ORIGINAL MEASUREMENTS:
Brunner, R.; Margrelter, H. Montash 1955,
86, 958-65.

VARIABLES:

PREPARED BY:

pH at 24°C and 37°C

A. Regosz

EXPERIMENTAL VALUES:

Solubility
at 24°C
pH

g dm

-3

10

at 37°C
3

mol dm

_3 a

pH

g dm

-3

10

3

mol dm

3.40

1.44

2.56

3.43

1.64

2.92

2.72

1.90

3.38

2.23

4.49

7.99

2.60

3.09

5.51

2.10

10.25

18.26

1.50

44.21

78.71

_3 a

a Calculated by compiler

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
To an accurately wel~hed sample of the
antibiotic In a 50 cm flask 20 cm' HCI
solutIOn of the required pH were added,
and the suspensIOn shaken for about 1 hour
at 24°C or 37°C. The suspension was then
filtered and the pH of the clear filtrates
measured. The reSidues were quantitatively
transferred Into tared glass crUCibles and
dried In vacuum to constant weight. The
solubilities were compared by the authors
With calculated values obtained In (l).

SOURCE AND PURITY OF MATERIALS;
Benethamlne penicillin V contained 2.7%
water (by weight). Its source was not ~peclfled.
The water content was determined by Karl
Fischer titratIOn.
The pUrity of water and hydrochlOriC aCid
were not specified.

ESTIMATED ERROR:
Nothing specified

REFERENCES:
(1) Brunner, R.; Marp.reiter, H. Montash 1955,
86, 767.

Benethamine penicillin V

C'fJ.~P4C:~'!;-: l-az ab Ic yclo[3, 2,0]heptane-2-carboxy!Ic aCld,3,3-dimethy1-7-oxo-6-[(phenoxyacetyI)amIno]-, compd wIth N-(phenylmethy I)benzene ethanamIne(1: 1) (benethamlne penIcillIn V); C16H18N205S,
C I5 H17N; [76082-02-5]

(2) Sodium hydroxIde; NaOH;
(3) Water; H 0; [7732-18-5]
2
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ORIGINAL MEASUREMENTS:
Brunner, R.; Margreiter, H. Montash
86, 958-65.

1955,

[1310-73-2]

VARIABLES:

PREPARED BY:
A. Regosz

pH at 24°C and 37°C

EXPERIMENTAL VALUES:

SolubilIty
at 37°C

at 24°C
-3

10

3

mol dm

_3 a

pH

g dm

-3

10

3

mol dm

pH

g dm

6.20

1.30

2.31

8.10

1.68

2.98

7.32

1.30

2.31

8.47

2.06

3.66

7.53

1.36

2.42
2.64

8.10

1.48

8.64

1.79

3.19

8.80

2.60

4.64

9.37

5.60

9.97

_3 a

a Calculated by compiler

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
To an accurately weIghed sample of the
antIbIotic In a 50 cm) flask 20 cm) NaOH
solution of the reqUIred pH were added,
and the suspension shaken for about 1 hour
at 24°C or 37°C. The suspensIOn was then
fIltered and the pH of the clear fJitrates
measured. The reSIdues were quantitatIvely
transferred Into tared glass crucIbles and
dned In vacuum to constant weIght. The
solubIlIties were compared by the authors
with calculated values obtaIned In (1).

SOURCE AND PURITY OF MATERIALS:
BenethamIne penIcillin V contained 2.7%
water (by weight). Its source was not specifIed.
The water content was determIned by Karl
FIscher tItratIon.
The punty of sodium hydroxide and water
were not specIfIed.

ESTIMATED ERROR:
NothIng specified

REFERENCES;
(1) Brunner,
86, 767.

R.; Margreiter, H. Montash 1955,
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Benzathine penicillin V: water

COHPONENTS:
EVALUATOR:
(1) 4-Thia-l-azablcyc!0[3,2,0]heptane-2-carboEric Tomlmson
xyhc aCld,3,3-dlmethyl-7-oxo-6-[(phenoxyDepartment of Pharmacy
acetyl)ammo]-, complexed with N,N'-bls(phen- University of Amsterdam
ylmethyl)-1,2-ethanedlamme (2:1) (benzathme
The Netherlands.
penIcilhn v); C32H36N401OS2,C16H20N2;
December 1983
L5928-84-7]
(2) Water; H 0; [7732-18-5]
2
CRITICAL EVALUATION:
Three groups have reported on the aqueous solubihty of benzathme penicillin V (1-3).
The mfluence of pH (1.60 to 8.76) and temperature ( 297 K and 310 K) on the aqueous solubilIty have been studied by Brunner and Margrelter (1). The amount of penicilhn dissolved m
the solvent was determmed by drying to constant weight. A precIsion of ~ 2% IS estimated
for all the solublhty values reported by these workers, (evaluator). It IS not possible to estimate the precIsion m the reported temperature or pH values, though for the latter It IS probably :t 0.02 pH units. The solubilities of benzathme penlcilhn V at 297 K and 310 K are reported as 3.61 x 10- 4 mol dm- 3 and 8.61 x 10- 4 mol dm- 3 , respectively. (Values converted to
SI Units by compiler). The Table gives the aqueous solublhty of benzathme penicillm V m
water at various pH's and at 297 K and at 310 K (1). From this it is possible to see that
the solublhty mcreases sharply m strongly aCid solutions, but only shghtly m alkaline solutIOns. Brunner and Margrelter have made a detailed theoretical study concerning the calculatIOn of the solubility of this solute usmg appropriate aCid and base diSSOCiation constants
(4). They found good agreement between results obtamed expenmentally and those obtamed
by calculation except at pH's below 2, (which could be mdicatlve of degradation effects).
Accordmgly, all the values given m the Table are deSignated as bemg tentative, except
for those determmed below pH 2.00 - which are rejected.

Solublhty ( 10 4 mol dm -3)a
pH

b

1.54
1.81
2.31
3.10
6.90
7.90
8.29
8.65

b

at 297 K

pH

343
67.0
9.93
5.26
5.84
14.1
23.4
45.7

1.62
1.93
2.36
3.33
5.95
7.13
7.60
7.92

at 310 K
407
103
30.8
8.80
11.9
30.6
39.8
58.3

(a Calculated by compiler; b pH altered usmg either HCl or NaOH).
Weiss et al reported the solubility In water of benzathme penicillin V at 301~ K as 3.2 x
10 -4 mol dTT1"3 (Units - compiler), which IS similar to that reported by Brunner and Margrelter
at 297 K (1). A precisIOn of ~ 5% may be estimated for this solubility value (evaluator).
The value of Weiss et al is designated as tentative. However, the value of 3.2 x 10- 4 mol
dm -3 at 310 K, reported by Juncher and Raaschou (3) IS rejected, smce no mformation IS
given on the source and punty of the sample and on the determmatlOn method used.

REFERENCES
(1) Brunner, R.; Margrelter, H. Montash. 1955,86, 958.
(2) Weiss, P.J.; Andrew, M.L.; Wnght, W.W. Antibiotics and Chemotherapy 1957, 7, 374.
(3) Juncher, H.; Raaschou, F. Antibiotic Med. Clin. Therapy 1957, 4, 497.
(4) Brunner, R.; Margrelter, H. Montash. 1955,86, 767.

Benzathine penicillin V: water
COMPONENTS:
(1) 4- Thla-l-azabicyclo[3,2,0]heptane-2-carboxy!lc ac Id, 3, 3-dimethyl-7-oxo-6-[(phenoxyacetyJ)amlno]-, compd with N,N'-bls(phenylmethyJ)-1 ,2-ethanedlamine(2: I) (benzathlne
penicillin V); C32H36N4010S2,CI6H20N2;
[5928-84-7]
(2) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
WeiSS, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:

73

A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

The solubility of benzathlne penlcl1lln V In water at 28 ± 4°C was reported as:
0.32 mg cm -3 (3.41 x 10 -4 mol dm -3 solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibiotic in a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any visible insoluble
material the suspensIOn was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was fl1tered under
vacuum and 2 cm)
of the clear filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C
in a
vacuum oven. After cooling, the residue
was reweighed (± 0.1 mg). If the residue
was 0.5 mg or less, a second
aliquot of
clear fl1trate was placed in a tared ( ± 0.01
mg) weighing bottle, and the procedure of
~vaporatlOn,
drying, cooling and reweighIng (±O.OI mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Benzathlne peniCillin V was a pooled commercial product of high purity (95 to 100%).
Water was of U.S.P. or A.C.S. grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature preciSion: ± 4°C (authors).

REFERENCES:
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Benzathine penicillin V: water

COMPONENTS:
(1) 4- Thla-1-azablcyc!o[3,2,0]heptane-2-carboxy lIc aCId, 3, 3-dlmethyl-7-oxo-6-[(phenoxyacetyOammo]-, compd with N,N'-bls(pheny1methyO-1 ,2-ethanedlamme(2: 1) (benzathme
penlcJihn V); C32H36N401QS2,C16H20N2;
[5928-84-7]
(2) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Brunner, R.; Margrelter,
86, 958-85.

VARIABLES:

PREPARED BY:

H.

Montash

1955,

A. Regosz

Temperature

EXPERIMENTAL VALUES:

Solubility
t!OC

g dm -3

10

4

mol dm

24

0.34

3.61

37

0.81

8.61

_3 a

aCalculated by compJier.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
To an accurately weighed sample of the
antibIOtic m a 50 cm) flask 20 cm) of water
were added and the suspensIOn shaken for
about 1 hour at 24°C or 37°C. The suspension
was then fJitered and the reSidue quantitatIVely
transferred mto a tared glass crUCible and
dried m vacuum to constant weight. The
pH values of the clear fJitrates measured
were 5.12 and 4.80 at 24°C and 37°C, respectIvely.

SOURCE AND PURITY OF MATERIALS:
Benzathme penicillm V contamed 6.5% of
water by weight. The water content was
determined by Karl Fischer titration.
The pUrity of the water was not deSCribed.

ESTIMATED ERROR:
Nothing specified.

REFERENCES:

Benzathine penicillin V: water
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CflY~~~1~~ l-azablcyc!o[3,2,O]heptane-2-carbo-

ORIGINAL MEASUREMENTS:
Brunner, R; Margrelter,
86, 958-85.

VARIABLES:

PPEPARED BY:

x y!lc aCi d, 3, 3-dlmethy1-7-oxo-6-[(phenoxyacetyI)amlno)-, compd with N,N'-bls(phenylmet h yI)-I ,2-ethanedlamlne(2: 1) (benzathine
penlcllhn vl; C32H36N4010S2.C16H20N2;
[5928-84-7]
(2) Hydrochloric aCid; HCl; [7647-01-0]
(3) Water; H 0; [7732-18-5]
2

H.

Montash

1955,

A. Regosz

pH at 24°C and 37°C
EXPERIMENTAL VALUES:

Solublhty
at 24°C
pH

g dm

-3

at 37°C
10

4

mol dm

_3 a

pH

g dm

3.10

0.50

5.26

3.33

0.83

2.31

0.94

9.93

2.36

2.90

67.05

1.93

1.81
1.54

6.31
32.3

343

1.62

-3

10

9.63
38.3

4

mol dm

_3 a

8.80
30.8
102
407

aCalculated by compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
To an accurately weighed sample of the
antibIOtiC In a 50 cm)' flask 20 cm' HCl
soIn of the reqUired pH were added and the
suspension shaken for about 1 hour at 24°C
or 37°C. The suspenSion was then filtered
and the pH of the clear filtrates measured.
The reSidues were quantitatively transferred
Into tared glass crUCibles and dried In vacuum
to constant weight. The solubilities were
compared by the authors with calculated
values obtained In (1).

SOURCE AND PURITY OF MATERIALS;
Benzathlne peniCillin V contained 6.5% water
by weight. The water content was determined
by Karl Fischer titratIOn.
The pUrity of the water
acid were not specified.

and

hydrochloric

ESTIMATED ERROR:
Nothing specified

REFERENCES:
(1) Brunner, R.; Marp.relter, H. Montash.
1955, 86, 767.

A-O

Benzathine penicillin V: water
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COMPONENTS:
ORIGINAL MEASUREMENTS:
Brunner, R.; Margreiter,
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbo86, 958-85.
xy lIc aCld,3, 3-dlmethyl-7-oxo-6-[(phenoxyacetyl)ammo}, compd With N,N'-bls(phenylmethyO-l ,2-ethanedlamme(2: 1) (benzathme
pemcdhn V); C32H36N401OS2,CI6H20N2;
l5928-84-7]
(2) Sodium hydroxIde;
NaOH; [1310-73-2]
(3) Water; Hp; [7732-18-5]

H.

Montash

1955,

PREPARED BY:

VARIABLES

A. Regosz

pH at 24°C and 37°C

EXPERIMENTAL VALUES:

Solubl1Jty

pH

g dm

-3

10

4

mol dm

_3 a

pH

g dm

-3

10

4

mol dm

6.90

0.55

5.95

1.12

11.9

7.90

1.34

14.1

7.13

2.89

30.6

8.29

2.21

23.4

7.60

3.75

39.8

8.65

4.31

45.7

7.92

5.49

58.3

5.84

_3 a

aCalculated by compder.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
To an accurately weighed sample of the
antibIOtic m a 50 cm' flask 20 cm' NaOH
soln of the required pH were added and the
suspensIOn shaken for about 1 hour at 24°C
or 37°C. The suspension was then filtered
and the pH of the clear fdtrates measured.
The reSidues were quantitatIvely transferred
mto tared glass crUCibles and dried m vacuum
to constant weIght. The solubditles were
compared by the authors WIth calculated
values obtamed m (1).

SOURCE AND PURITY OF MATERIALS:
Benzathme pemcdlm V contamed 6.5% water
by weIght. The water content was determined
by Karl FIscher tItratIOn.
The pUrity of sodium
were not specified.

hydroxide and water

ESTIMATED ERROR:
Nothing specifIed

REFERENCES:
(1) Brunner, R.; Margrelter, H. Montash.
1955,86, 767.
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COM.PONIiliTS:
(1) 4- Thla-l-azabicyclo[3,2,0)heptane-2-carboxy IIc aCid, 3,3-dlmethy1-7-oxo-6-[(phenoxyacetyJ)amlno)-, compd with N,N'-bls(phenylmethyJ)-1,2-ethanedlamlne (2: l) benzathlne
pemcJll1n V; C32H36N401QS2,CI6H20N2;
[5928-84-7)
(2) Water; H 0; [7732-18-5)
2

ORIGINAL MEASUREMENTS:
Juncher, H.; Raaschou, F. Antibiotic Med.
Clin. Therapy 1957, 4, 497-507.

VARIABLES:

PREPARED BY:

A. Regosz

One temperature: probably 37°C
EXPERIMENTAL VALUES:

The maximum solubJllty of benzathlne pemClll1n V In water was reported as:
0.03 per cent a (0.3 mg cm -3 ; 3.2 x 10 -4 mol dm -3 solutIOn - compJler )•

a probably w/v percents - compJler.

AUXILIARY INFORNATION
METHOD/APPARATUS/PROCEDURE:

Nothing specified. The dissolved active
pemcJ!!Jn was titrated uSing an IOdometnc
method.

SOURCE AND PURITY OF MATERIALS:

The source and punty
used were not described.

of

the

Distilled water was probably used.

eSTIMATED ERROR:

Nothing specified

REFERENCES:

antibIOtiC
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COHPONENTS:
(I) 4-Thla-l-azablcyclo[3,2,0]heptane-2-carboxylix aCid, 3,3-dlmethy1-7-oxo-6-[(phenoxyacety)amlno]-, complexed with N,N'-bls(phenylmethyI)-1,2-ethanedlamlne (2: 1) (benzathlne
penicillin V); CnH36N40IOS2,CI6H20N2;
[5928-84-7]
(2) All non-aqueous solvents

EVALUATOR:
Enc Tomlinson.
Department of Pharmacy,
University of Amsterdam,
The Netherlands.
December 1983

CRITICAL EVALUATION:
Values for the solubility of benzathlne penicillin V In 23 non-aqueous solvents at 3 ~4 K
have been reported by Weiss et al (I). These workers used a pooled commercial sample of
high punty (95-100%). The amount of penicillin dissolved was estimated by either drying
a solutIOn to constant weight, or, with some solvents, by Visual eXaminatIOn, such that no
eVidence of undissolved solute indicated a solubility of greater than 20 mg cm -3. All values
reported were uncorrected for solvent blank, which was generally less than 0.05 mg total.
All data according to Weiss et al have been recalculated to SI Units (compiler), and are given
In the follOWing Table.
Solvent

SolubllitY3(at 30 1~4 K)
(mol dm )

methanol
ethanol
Isopropanol
Isoamylalcohol
cyclohexane
benzene
toluene
ligroln
Isooctane
carbon tetrachlonde
ethyl acetate
Isoamylacetate
acetone
methyl ethyl ketone
dlethylether
ethylene chlonde
1,4-dlOxane
chloroform
carbon disulfide
pyndlne
formamlde
ethylene glycol
benzyl alcohol

a
1.50
7.60
1.70
4.99
3.40
7.12
5.37
2.12
7.76
9.60
5.84
a
a
1.30
2.00

a
a

x
x
x
x
x
x
x
x
x
x
x

-2
10_3
10_
3
10_
4
10_
4
10_
4
10_
4
10_4
10_ 4
10_3
10_4
10

(a solubility. greater than
2.10 x 10- 2 mol dm-3j

-3
x 10_
3
x 10

5.84 x 10
a

-4

a
a
a

All these values have an estimated preCisIOn of ~ 5% (evaluator). However they are unconfirmed findings, and must be deSignated as tentative, except for those cases where the solubility
IS reported as being greater than 2.10 x 10- 2 mol dm- 3 , which are conSidered as doubtful.
REFERENCE
(I) WeiSS, P.J.; Andrew, M.L.; Wnght, W.W. Antibiotics and Chemotherapy 1957, 7, 374.
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Benzathine penicillin V: other solvents
COMPONENTS:
(1) /f- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy hc ac Id, 3, 3-dlmethy1-7-oxo-6-[(phenoxyacetyl)amlno]-, compd wIth N,N'-bls(phenylmethyl)-1 ,2-ethanedlamlne(2: 1) (benzathlne
penlcdhn vl; C32H36N/fOl0S2'CI6H20N2;
l5928-8/f-7]
(2) Methanol; CH/fO; [67-56-1]

ORIGINAL MEASUREMENTS:
WeIss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
37/f-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

Solublhty of benzathlne penicIllin V In methanol at 28 ± /foC was reported as greater than:
20 mg cm -3 (Greater than 2.10 x 10 -2 mol dm -3 solutIOn - compl Ier )•

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antIbIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± /foC). If all of the material appeared
to be In solutIOn, the solublhty was conSIdered to be greater than 20 mg. cm-'.

SOURCE AND PURITY OF MATERIALS:
Benzathlne penlcdhn V was a pooled commercIal product of hIgh purIty (95 to 100%).
Methanol

was

of

A.C.S.

or

U.S.P.

ESTIMATED ERROR:
Solubdlty: None speCIfIed.
Temperature preCISIOn: ± /foC (authors).

REFERENCES:

grade.
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Benzathine penicillin V: other solvents

COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy hc aCid, 3, 3-dlmethyl-7-oxo-6-[(phenoxyacetyJ)ammo]-, compd with N,N '-bls(phenylmethyJ)-1 ,2-ethanedlamme(2: 1) (benzathme
penlclilin V); C32H36N4010S2,CI6H20N2;
[5928-84-7]
(2) Ethanol; C H 0; [64-17-5]
2 6

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wnght, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

Solubility of benzathme penlcilim V 10 ethanol at 28 ± 4°C was reported as:
)
14.60 mg cm -3 (1.50 x 10 -2 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic 10 a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4°C). If there was any vJSlble msoluble
material
the suspension was centnfuged
wlthm an hour. After centnfugatlOn, the
clear part of the soln was flitered under
vacuum and 2 cm'
of the clear filtrate
were added to a tared ( ± 0.1 mg) weigh109
bottle and evaporated at 100°C. The residue
was further dned for 3 hr at 60°C
in a
vacuum oven. After coolmg, the residue
was reweighed ( ± 0.1 mg). If the residue
was 0.5 mg or less, a second
aliquot of
clear flitrate was placed 10 a tared ( ± 0.01
mg) welghmg bottle, and the procedure of
evaporation, drymg, cooling and rewelgh109 (± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Benzathme penlclihn V was a pooled commerCial product of high purity (95 to 100%).
Ethanol was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsion: ± 4°C (authors).

REFERENCES:
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COMPONENTS:
(1) 4- Thla-I-azablcyclo[3, 2,0]heptane-2-carboxy lic aCid, 3, 3-dlmethyl-7-oxo-6-[(phenoxyacetyJ)ammoJ-, compd with N,N'-bls(phenylmethyJ)-1 ,2-ethanediamme(2: 1) (benzathme
penlcillm V); C32H36N40IQS2,CI6H20N2;
[5928-84-7]
(2) 2-Propanol (lsopropanoJ); C H 0; [67-63-0]
3 8

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wnght, W. W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:

One temperature 28°C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of benzathine peniCillin V m Isopropanol at 28 ± 4°C was reported as:
-3
-3
-3
7.15 mg cm
(7.60 x 10 mol dm
solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibiotiC m a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4°C). If there was any viSible msoluble
material the suspensIOn was centnfuged
wlthm an hour. After centnfugation, the
clear part of the soln was filtered under
vacuum and 2 cm)
of the clear filtrate
Were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100°C. The reSidue
m a
was further dried for 3 hr at 60°C
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
Was 0.5 mg or less, a second
aliquot of
clear filtrate was placed m a tared (± 0.01
mg) weighmg bottle, and the procedure of
evaporation, drymg, coolmg and rewelghmg (± 0.0 I mg) was repeated.

-

SOURCE AND PURITY OF MATERIALS:
Benzathme penicillin V was a pooled commerCial product of high purity (95 to 100%).
Isopropanol was of

A.C.S.

or

U.S.P. grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precision: ±4°C (authors).

REFERENCES:

82

Benzathine penicillin V: other solvents

COMPONENTS:
(1) 4- Thla-l-azablcyc!0[3,2,O]heptane-2-carboxy lic aCld,3,3-dlmethyl-7-oxo-6-[(phenoxyacetyl)amlno)-, compd with N,N'-bls(phenylmethyl)-l ,2-ethanedlamlne(2: 1) (benzathlne
pemciliin v); CnH36N40l0S2,C16H20N2;
l5928-84-7]
(2) I-Butanol,3-methyl- (Isoamyl alcohol);
C~H,~O; [123-51-3]
VARIABLES:

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright, W. W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

PREPARED BY:
A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

Solubility of penicillin V In Isoamyl alcohol at 28 ± 4°C was reported as:
)
1.60 mg cm -3 0.70 x 10 -3 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any VISible Insoluble
material
the suspensIOn was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm'
of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60 g C
In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second
aliquot of
clear filtrate was placed In a tared ( ± 0.0 I
mg) weighing bottle, and the procedure of
evaporation, drying, cooling and reweighmg (± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS;
Benzathme pemcillin V was a pooled commerCial product of high pUrity (95 to 100%).
Isoamyl
grade.

alcohol

was

of

A.C.S.

or

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsion: ± 4°C (authors).

REFERENCES:

U.S.P.
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COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy hc aCid, 3, 3-dlmethyl-7-oxo-6-[(phenoxyacety1)amlno]-, compd with N,N'-bls(phenylmet h y1)-1 ,2-ethanedlamlne(2: 1) (benza thine
pemcJ1hn V); C32H36N40l0S2,C16H20N2;
[5928-84-7]
(2) Cyclohexane; C H ; [110-82-7]
6 12

ORIGINAL MEASUREMENTS:
Weiss, P.].; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

Solubility of benzathlne penicillin V In cyclohexane at 28 ± 4°C was reported as:
)
0.47 mg cm -3 • (4.99 x 10 -4 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm] of solvent were added to about
200 mg of the antibIOtic In a 15 cm] glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any vIsible Insoluble
material
the suspensIOn was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
Vacuum and 2 cm]
of the clear filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C
In a
vacuum oven. After cooling, the residue
was reweighed ( ± 0.1 mg). If the residue
Was 0.5 mg or less, a second
a1Jquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure of
evaporatIOn, drying, coo1Jng and reweighIng (±O.O 1 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Benzathlne penicillin V was a pooled commercial product of high pUrity (95 to 100%).
Cyclohexane was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsion: ± 4°C (authors).

REFERENCES:
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COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy hc aCId, 3, 3-dlmethyl-7-oxo-6-[(phenoxyacetyl)ammo]-, compd wIth N,N'-bls(phenylmethyl)-l ,2-ethanedlamme(2: 1) (benzathme
penlcJilln V); C32H36N401OS2,C16H20N2;
[5928-84-7]
(2) Benzene; C H ; [71-43-2]
6 6

ORIGINAL MEASUREMENTS:
WeISS, P.J.; Andrew, M.L.; Wnght, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:

One temperature 28°C

A. Regosz

EXPERIMENTAL VALUES:

SolubIlity of benzathme penlcJilm V in benzene at 28 ± 4°C was reported as:
0.32 mg cm -3 • ( 3.40 x 10-4 mol dm -3 solution - compJier ).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:

SOURCE AND PURITY OF MATERIALS:

Ten cm' of solvent were added to about Benzathine penicIllin V was a pooled commer200 mg of the antIbIOtic 10 a 15 cm' glass- cIal product of hIgh punty (95 to 100%).
stoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature Benzene was of A.C.S. or U.S.P. grade.
(28 ± 4°C). If there was any VISIble msoluble
materIal
the suspensIOn was centrifuged
wlthm an hour. After centnfugatlon, the
clear part of the soln was filtered under
vacuum and 2 cm'
of the clear fJitrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100·C. The reSIdue
was further dned for 3 hr at 60·C
10 a
vacuum oven. After cooling, the reSIdue ESTIMATED ERROR:
was reweIghed ( ± 0.1 mg). If the reSIdue
SolubJilty: None specIfied.
was 0.5 mg or less, a second
aliquot of
Temperature preCIsion: ± 4°C (authors).
clear fIltrate was placed 10 a tared ( ± 0.01
mg) weighmg bottle, and the procedure of
evaporatIon, dry 109, cooling and rewelgh- REFERENCES:
109 (± 0.01 mg) was repeated.

.-----------------------1
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COMPONENTS:
(1) 4- Thla-l-azabicyclo[3,2,O]heptane-2-carboxy hc aCld,3,3-dlmethyl-7-oxo-6-[(phenoxyacetyJ)amino]-, compd with N,N'-bls(phenylmethyJ)-l ,2-ethanedlamme(2: 1) (benzathme
pemcl1hn V); CnH36N401QS2'C16H20N2;
L5928-84-7]
(2) Benzene,methyl- (toluene); C H ; [108-88-3]
7 8

ORIGINAL 11EASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

Solublhty of benzathine penicilhn V m toluene at 28 ± 4°C was reported as:
)
0.67 mg cm -3 (7.12 x 10 -4 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any VISible msoluble
material the suspensIOn was centrifuged
wlthm an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm'
of the clear filtrate
were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C
m a
vacuum oven. After coohng, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second
aliquot of
clear filtrate was placed m a tared (± 0.01
mg) welghmg bottle, and the procedure of
evaporation, drymg, coolmg and reweighIng (± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS;
Benzathme pemcl1hn V was a pooled commerCial product of high purity (95 to 100%).
Toluene was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None specIfied.
Temperature precision: ± 4°C (authors).

REFERENCES:
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Benzathine penicillin V: other solvents

COMPONENTS:
(I) 4- Thla-l-azablcyc!o[J,2,O]heptane-2-carboxylic aCid, 3, 3-dlmethyl-7-oxo-6-[(phenoxyacetyl)amIno}-, compd with N,N'-bls(phenylmet hy l)-I,2-ethanedlamIne(2: 1) (benza thine
penicillin V); C32H36N401OS2.CI6H20N2;
[5928-84-7]
(2) Petroleum ether (lIgroIn)

ORIGINAL MEASUREMENTS:
WeiSS, P.].; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

Solubility of benzathIne penicIllin V In lIgroIn at 28 ± /t°C was reported as:
)
0.51 mg cm -3 (5.37 x 10 -4 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibIOtiC In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any VISible Insoluble
material
the suspension was centrifuged
Within an hour. After centrifugation, the
clear part of the soln was fIltered under
vacuum and 2 cm)
of the clear filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C
In a
vacuum oven. AttN cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second
aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure of
evaporation, drYing, cooling and reweighIng (± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
BenzathIne peniCillin V was a pooled commerCial product of high pUrity (95 to 100%).
LlgroIn was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None specIfied.
Temperature precIsion: ± /t°C (authors).

REFERENCES:
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Benzathine penicillin V: other solvents
CO.l1PONENTS :
(l) 4- Thla-l-azablcycJo[3, 2,O]heptane-2-carboxy hc aCld,3,3-dlmethyl-7-oxo-6-[(phenoxyacetyJ)amino]-, compd with N,N'-bls(phenylmethyJ)-1 ,2-ethanedlamlne(2: I) (benzathlne
pemclihn V); C32H36N401OS2,CI6H20N2;
[5928-84-7]
(2) Pentane,2,2,4-trlmethyl- (Isooctane); C 8 H18;
[540-84-1 ]

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

Solublhty of benzathlne pemclilin V in isooctane at 28 ± 4°C was reported as:
0.20 mg cm -3 ( 2.12 x 10-4 mol dm -3 solutIOn - complier).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibiotic in a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any VISible Insoluble
material
the suspensIOn was centrifuged
Within an hour. After centnfugatlon, the
clear part of the soIn was filtered under
vacuum and 2 cm)
of the clear flitrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dned for 3 hr at 60°C
In a
vacuum oven. After coohng, the reSidue
Was reweighed (± 0.1 mg). If the reSidue
Was 0.5 mg or less, a second
ahquot of
clear f;ltrate was placed In a tared ( ± 0.0 I
mg) weighing bottle, and the procedure of
evaporatIOn, drying, cooling and reweighIng (± 0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Benzathlne pemClllln V was a pooled commerCial product of high purity (95 to 100%).
Isooctane

was

of

A.C.S.

or

U.S.P.

ESTIMATED ERROR:
Solublhty: None specified.
Temperature precIsion: ± 4°C (authors).

REFERENCES:

grade.
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COMPONENTS:
U) 4- Thla-l-azabicyc!0[3,2,0]heptane-2-carboxy lic acid, 3, 3-dlmethyl-7-oxo-6-[(phenoxyacetyl)ammoJ-, compd with N,N'-bls(phenylmethyl)-I ,2-ethanedlamme(2: I) (benzathme
penicillin V); C32H36N401OS2,CI6H20N2;
[5928-84-7]
(2) Methane tetrachloro- (carbon tetrachloride);
CCI ; [56-23-5]
4

ORIGINAL MEASUREMENTS :
Weiss, P.].; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemothera~y 1957, 7,
374-7.

PR.EPARED BY:

VARIABLES:

A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

Solubility of benzathine penicillin V in carbon tetrachloride at 28 ± 4°C was reported as:
0.73 mg cm -3 ( 7.76 x 10 -4 mol dm -3 solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm] of solvent were added to about
200 mg of the antibIOtic 10 a 15 cm] glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4°C). If there was any VISible msoluble
material
the suspensIOn was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm]
of the clear flltrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C
m a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second
aliquot of
clear filtrate was placed m a tared (± 0.01
mg) welghmg bottle, and the procedure of
evaporatIOn, dry 109, cool 109 and rewelgh109 (± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Benzathme penicillin V was a pooled commerCial product of high pUrity (95 to 100%).
Carbon tetrachloride was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsIOn: ± 4°C (authors).

REFERENCES:
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COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy lic aCid, 3, 3-dlmethyl-7-oxo-6-[(phenoxyacetyl)ammo]-, compd with N,N'-bls(phenylmethyl)-l ,2-ethanedlamine(2: 1) (benzathme
pemcdlm vl; C32H36N401OS2.CI6H20N2;
[5928-84-7]
(2) Acetic aCId, ethyl ester (ethyl acetate);
C H 0 ; [141-78-6]
4 8 2

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright, W. W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

Solublhty of benzathme penicllhn V m ethyl acetate at 28 ± 4°C was reported as:
-3 (
-3
-3
9.00 mg cm . 9.60 x 10 mol dm solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4°C). If there was any VISible msoluble
matenal
the suspension was centrifuged
Wlthm an hour. After centnfugatlOn, the
clear part of the soln was fdtered under
vacuum and 2 cm'
of the clear filtrate
were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100°C. The reSidue
m a
was further dned for 3 hr at 60°C
vacuum oven. After coohng, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
Was 0.5 mg or less, a second
ahquot of
clear fdtrate was placed m a tared (± 0.01
mg) welghmg bottle, and the procedure of
evaporation, drying, coolmg and reweighIng (± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Benzathine pemcdhn V was a pooled commerCial product of high punty (95 to 100%).
Ethyl acetate was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCISion: ± 4°C (authors).
REFERENCES:
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COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,O]heptane-2-carboxy lic aCld,3,3-dlmethyl-7-oxo-6-[(phenoxyacetyJ)ammo]-, compd with N,N'-bls(phenylmethyJ)-I,2-ethanedlamme(2: 1) (benzathme
emcillm V); CnH36N40IOS2.CI6H20N2;
5928-84-7)
(2) I-Butanol,3-methyl acetate (isoamyl acetate); C 7 H 14°2; [123-92-2]

ORIGINAL MEASUREMENTS:
WeiSS, P.].; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

r.

PREPARED IW:

Vf1.~IABLES:

A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

Solubility of benzathine penicillin V 10 Isoamyl acetate at 28 ± 4°C was reported as:
0.55 mg cm -3 ( 5.84 x 10 -4 mol dm -3 solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibIOtic 10 a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4°C). If there was any VISible msoluble
material
the suspensIOn was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soIn was filtered under
vacuum and 2 cm'
of the clear filtrate
were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C
10 a
vacuum oven. After cooling, the residue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second
aliquot of
clear filtrate was placed 10 a tared (± 0.01
mg) welghmg bottle, and the procedure of
evaporatIOn, dry 109, cooling and reweigh109 (±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Benzathme penicillin V was a pooled commercial product of high purity (95 to 100%).
Isoamyl
grade.

acetate

was

of

A.C.S.

or

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCisIOn: ± 4°C (authors).

REFERENCES;

U.S.P.
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COMPONENTS:
(1) 4- Thla-l-azabicyclo[3,2,0]heptane-2-carboxy llc aCid, 3, 3-dlmethyl-7-oxo-6-[(phenoxyacetyl)ammo}-, compd with N,N'-bls(phenylmethyl)-I ,2-ethanedlamme(2: I) (benzathme
peniCillin V); C32H36N401OS2,C16H20N2;
[5928-84-7]
(2) 2-Propanone (acetone); C H 0; [67-64-1]
3 6

ORIGINAL MEASUREMENTS:
WeiSS, P.J.; Andrew, M.L.; Wnght, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

SolUbility of benzathine penicillin V In acetone at 28 ± 4°C was reported as greater than:
)
20 mg cm -3 • (Greater than 2.10 x 10 -2 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm J of solvent were added to about
200 mg of the antibiotiC In a 15 cm J glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If all of the matenal appeared
to be In solutIOn, the solubility was conSidered to be greater than 20 mg. cm- J •

SOURCE AND PURITY OF MATERIALS;
Benzathlne penicillin V was a pooled commercial product of high punty (95 to 100%).
Acetone was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None speCIfied.
Temperature precIsion: ±4°C (authors).
REFERENCES;
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CPijPONENTS:
(1) 4- Thla-l-azabicyclo[3,Z,O]heptane-Z-carboxy llc aCid, 3, 3-dimethyl-7-oxo-6-[(phenoxyacetyl)ammo}-, compd with N,N'-bls(phenylmethyl)-l ,2-ethanediamme(Z: 1) (benzathme
penicillin V); C32H36N401OSZ.CI6H20N2;
l5928-84-7]
(2) 2-Butanone (methyl ethyl ketone); C H 0;
4 8
[78-93-3]

ORIGINAL MEASUREMENTS:
Weiss, P.].; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:
One temperature 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of benzathme penicillin V in methyl ethyl ketone at 28 ± 4°C was reported as greater
than:
20 mg cm -3

)
(Greater than 2.10 x 10-2 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
3

Ten cm of solvent were added to about
200 mg of the antibIOtic in a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If all of the material appeared
to be m solution, the solubility was conSidered to be greater than 20 mg. cm _3.

SOURCE AND PURITY OF MATERIALS:
Benzathine penicillin V was a pooled commercial product of high purity (95 to 100%).
Methyl ethyl ketone was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCision: ±4°C (authors).
REFERENCES:
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COMPONENTS:
(1) 4- Thla-l-azablcyc!0[3,2,0]heptane-2-carboxy hc aCid, 3, 3-dimethyl-7-oxo-6-[(phenoxyacetyJ)amlno]-, compd with N,N'-bls(phenylmethyJ)-1 ,2-ethanedlamlne(2: 1) (benzathlne
pemcillin V)j C32H36N40IOS2,CI6H20N2;
[5928-84-7]
(2) Ethane, 1,1 '-oxybis- (diethyl ether); C H100;
4
[60-29-7]

ORIGINAL MEASUREMENTS:
WeiSS, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:
One temperature 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of benzathine penicillin V In dlethyl ether at 28 ± 4°C was reported as:
.
1.20 mg cm -3 ( 1.30 x 10-3 mol dm -3 so IutlOn
- compl'I er )•

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any VISible Insoluble
material
the suspensIOn was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soIn was filtered under
vacuum and 2 cm'
of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C
In a
vacuum oven. After cooling, the residue
was reweighed ( ± 0.1 mg). If the reSidue
Was 0.5 mg or less, a second
aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure of
evaporatIOn, drying, cooling and reweighIng (± 0.01 mg) was repeated.

SOURCE AND PURITY OE MATERIALS;
Benzathine penicillin V was a pooled commerCial product of high pUrity (95 to 100%).
Diethyl ether was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsion: ± 4°C (authors).
REFERENCES:
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COMPONENTS:
(1) 4- Thla-1-azabicyclo[3,2,0]heptane-2-carboxy Ilc aCld,3,3-dlmethyl-7-oxo-6-[(phenoxyacetyIlaminoJ-, compd wIth N,N'-bls(phenylmethyIl-l ,2-ethanedlamlne(2: I) (benzathlne
pemcil11n V); C32H36N4010S2,CI6H20N2;
[5928-84-7]
(2) Ethane,dichloro- (ethylene chloride);
C H C1 ; [1300-21-6]
2 4 2
VARIABLES:
One temperature 28°C

ORIGINAL MEASUREMENTS:
Weiss, P.].; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

._-

._- JjY:

A. Regosz

EXPERIMENTAL VALUES:

Solubility of benzathlne pemcilhn V In ethylene chloride at 28 ± 4°C was reported as:
'
- compl'I er )•
1.90 mg cm -3 • ( 200 x 10-3 mol dm -3 so IutlOn

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibIotIc in a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any visIble Insoluble
materIal
the suspensIOn was centrifuged
wIthin an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm)
of the clear filtrate
were added to a tared ( ± 0.1 mg) weIghing
bottle and evaporated at 100°e. The resIdue
was further dried for 3 hr at 60°C
In a
vacuum oven. After coohng, the resIdue
was reweIghed ( ± 0.1 mg). If the resIdue
was 0.5 mg or less, a second
ahquot of
clear filtrate was placed In a tared (± 0.0 I
mg) weIghing bottle, and the procedure of
evaporatIon, drying, coohng and reweIghIng (± 0.0 1 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Benzathine pemci1hn V was a pooled commercIal product of hIgh purity (95 to 100%).
Ethylene
grade.

chlorIde

was

of

A.C.S.

or

ESTIMATED ERROR:
Solublhty: None specified.
Temperature preCIsIOn: ± 4°C (authors).
REFERENCES:

U.S.P.
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COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy hc aCid, 3, 3-dlmethyl-7-oxo-6-[(phenoxyacetyl)ammo]-, compd with N,N'-bls(phenylmet h y1)-1 ,2-ethanedlamme(2: I) (benzathme
penicillin V); C32H36N401OS2,CI6H20N2;
[5928-84-7]
(2) 1,4-Dioxane; C H 0 ; [123-91-1]
4 8 2

ORIGINAL MEASUREMENTS:
WeiSS, P.].; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

Solubility of benzathine penicillm V m 1,4-dioxme at 28 ± 4°C was reported as greater than:
3 solutIOn - compiler).
20 mg cm -3 (Greater than 2.10 x 10- 2
moldm

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotiC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4°C). If all of the material appeared
to be m solution, the solubility was conSidered to be greater than 20 mg. cm-'.

SOURCE AND PURITY OF MATERIALS:
Benzathine penicillin V was a pooled commercial product of high purity (95 to 100%).
1,4-Dioxane was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsion: ± 4°C (authors).

REFERENCES:
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COMPONENTS:
(I) 4- Thia-l-azabicyc!o[3,2,0]heptane-2-carboxy hc aCid, 3, 3-dlmethyl-7-oxo-6-[(phenoxyacetyJ)ammo]-, compd with N,N'-bls(phenylmethyJ)-1 ,2-ethanedlamme(2: J) (benzathme
penlcillm V); C32H36N4010S2,CI6H20N2;
[5928-84-7]
(2) Methane, tnchloro- (chloroform); CHCI ;
3
[67-66-3]
VARIABLES:

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright, W. W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

PREPARED BY:
A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

Solubility of benzathme penicillin V m chloroform at 28 ± 4°C was reported as greater than:
20 mg cm- 3• (Greater than 2.10 x 10- 2 mol dm- 3 solution - compiled.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm] of solvent were added to about
200 mg of the antibiotiC m a 15 cm] glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4°C). If all of the matenal appeared
to be m solution, the solubility was considered to be greater than 20 mg. cm-].

SOURCE AND PURITY OF MATERIALS;
Benzathme penicillin V was a pooled commerCial product of high purity (95 to 100%).
Chloroform

was of

A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precision: ± 4°C (authors).

REFERENCES:
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COMPONENTS:
(1) 4- Thia-I-azabicyclo[3,2,0]heptane-2-carboxy1Jc aCld,3,3-dlmethyl-7-oxo-6-[(phenoxyacetyJ)aminoJ-, compd with N,N'-bls(phenylmethyJ)-1 ,2-ethanedlamlne(2: J) (benzathlne
penicillin V); C32H36N40IOS2,CI6H20N2;
L5928-84-7]
(2) Carbon disulfide; CS ; [75-15-0]
2

ORIGINAL MEASUREMENTS:
WeiSS, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

Solubility of benzathlne penicillin V in carbon disulfide at 28 ± 4°C was reported as:
)
0.55 mg cm -3 (5.84 x 10-4 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm] of solvent were added to about
200 mg of the antibIOtic in a 15 cm] glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any visible Insoluble
ma tenal the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm]
of the c!('ar filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
In a
was further dried for 3 hr at 60°C
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the residue
Was 0.5 mg or less, a second
aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure of
evaporation, drying, cooling and reweighIng (± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Benzathine penicillin V was a pooled commercial product of high pUrity (95 to 100%).
Carbon
grade.

disulfide

was

of

A.C.S.

or

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCision: ± 4°C (authors).

REFERENCES:

U.S.P.
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COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy hc aCId, 3, 3-dimethyl-7-oxo-6-[(phenoxyacetyI)amlnoJ-, compd wIth N,N'-bls(phenylmethyI)-l ,2-ethanedlamlne(2: 1) (benzathlne
penicillin vl; C32H36N401OS2,C16H20N2;
L5928-84-7]
(2) PyrIdine; C H N; [110-86-1]
5 5

ORIGINAL MEASUREMENTS:
WeIss, P.].; Andrew, M.L.; WrIght, W. W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

SolubIlity of benzathine penicIllin V In pyndlne at 28 ± 4°C was reported as greater than:
)
20 mg cm -3 (Greater than 2.10 x 10 -2 mol dm -3 solutIon - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIotic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If all of the matenal appeared
to be In solutIOn, the solubIlity was consIdered to be greater than 20 mg. cm-'.

SOURCE AND PURITY OF MATERIALS;
Benzathine penicIllin V was a pooled commercial product of hIgh purIty (95 to 100%).
Pyndlne was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
SolubdJty: None speCIfIed.
Temperature preciSIOn: ± 4°C (authors).

REFERENCES;
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COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy lic aCld,3,3-dlmethyl-7-oxo-6-[(phenoxyacetyl)amlno]-, compd with N,N'-bls(phenylmethyI)-l ,2-ethanedlamine(2: 1) (benzathlne
penicillin V); C32H36N40IOS2,C16H20N2;
[5928-84-7]
(2) Formamide; CH NO; [75-12-7]
3

ORIGINAL MEASUREMENTS:
WeiSS, P.].; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

Solubility of benzathlne penicillin V In formam Ide at 28 ± 4°C was reported as greater than:
2
20 mg cm- 3 (Greater than 2.10 x 10- mol dm- 3 solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If all of the material appeared
to be In solution, the solubility was considered to be greater than 20 mg. cm-'.

SOURCE AND PURITY OF MATERIALS:
Benzathlne penicillin V was a pooled commercial product of high pUrity (95 to 100%).
Formamlde was of A.C.S. or

U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature preCIsIOn: ± 4°C (authors).
REFERENCES:
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COMPONENTS:
(1) 4-Thla-1-azablcyclo[3,2,0]heptane-2-carboxy llc aCld,3,3-dimethyl-7-oxo-6-[(phenoxyacetyI)ammo]-, compd with N,N'-bls(phenylmethyI)-1 ,2-ethanediamme(2: 1) (benzathine
pemcilhn Vl; C32H36N401OS2,C16H20N2;
[5928-84-7]
(2) 1,2-EthanedlOl (ethylene glycoJ); C 2H 60 ;
2
[107-21-1]

ORIGINAL MEASUREMENTS:
WeiSS, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:
One temperature 28"C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of benzathine penicillin V in ethylene glycol at 28

± 4"C was reported as greater

than:
20 mg cm -3

)
(Greater than 2.10 x 10 -2 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4"C). if all of the material appeared
to be m solution, the solubihty was considered to be greater than 20 mg. cm-'.

SOURCE AND PURITY OF MATERIALS;
Benzathme pemcilhn V was a pooled commercial product of high pUrity (95 to 100%).
Ethylene
grade.

glycol

was

of

A.C.S.

or

ESTIMATED ERROR:
Solubihty: None specified.
Temperature precIsIOn: ± 4"C (authors).
REFERENCES:

U.S.P.
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COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy lIc aCId, 3,3-dlmethyl-7-oxo-6-[(phenoxyacetyl)ammo]-, compd wIth N,N'-bls(phenylmethyl)-1 ,2-ethanedlamme(2: 1) (benzathme
penlcJllm V); C32H36N401OS2,CI6H20N2;
l5928-84-7]
(2) Benzenemethanol (benzyl alcohol); C H 0;
7 8
[100-51-6]

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright, W. W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

Solubihty of benzathine penicIllin V in benzyl alcohol at 28 ± 4°C was reported as greater than:
. )•
20 mg cm -3 • (Greater than 2.10 x 10-2 mol dm -3 solution - compJler

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
3

Ten cm of solvent were added to about
200 mg of the antibiotic m a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4°C). If all of the material appeared
to be m solutIOn, the solublhty was consIdered to be greater than 20 mg. cm _3.

SOURCE AND PURITY OF MATERIALS:
Benzathme penicIllin V was a pooled commerCIal product of high pUrity (95 to 100%).
Benzyl alcohol was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
SolubJlity: None specified.
Temperature precIsIon: ± 4°C (authors).

REFERENCES:
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EVALUATOR:
COHPONENTS:
(1) 4-Thla -1-azablCyclo[3,2,0]heptane-2-carboEnc Tomlinson.
xylic aCld,3,3-dimethyl-7 -oxo-6~[(phenoxy
Department of Pharmacy,
acetyJ)ammo}, complexed with N,N'-bls[(1,2,3 University of Amsterdam,
4,4a,9, 10, 1Oa-octahydro-l ,4a-dimethyl-7-(1The Netherlands.
methylethyJ)-I-phenanthrenyJ)methyl]-1,2ethanedlamme (2: 1) (hydrabamine penicillin V)j December 1983
C 16H 18N205S.1/2C42H64N2; [6591-72-6]
(2) All solvents
CRITICAL EVALUATION:
Values for the solubility of hydrabamme penicillin V m 24 solvents at 3012"4 K have been
reported by Weiss et al (1). These workers used a pooled commercial sample of high punty
(95-100%). The amount of penicillin dissolved was estimated by either drying a solutIOn to
constant weight, or, with some solvents, by visual examination, suc~ that no eVidence of
undissolved solute mdlcated a solubility of greater than 20 mg cm- • All values reported
were uncorrected for solvent blank, which was generally less than 0.05 mg total. All data
accordmg to Weiss et al have been recalculated to SI Units (compiler), and are given m the
followmg Table.
Solvent

SolubllltY3(at 3012"4 K)
(mol dm )

water
methanol
ethanol
Isopropanol
Isoamyl alcohol
cyclohexane
benzene
toluene
hgrom
Isooctane
carbon tetrachlonde
ethyl acetate
Isoamyl acetate
acetone
methyl ethyl ketone
dlethylether
ethylene chlonde
1,4-dloxane
chloroform
carbon disulfide
pYridme
formamlde
ethylene glycol
benzyl alcohol

7.70
1.70
8.90
2.70
1.06
1.85
2.20
1.65
9.25
1.00
5.09
6.20
7.50
1.60
2.10
1.46
a
1.20
a
2.00
a
a

10- 5
-2
10_
3
10_
3
10_2
10_
4
10_
3
10_3
10_
5
10_
4
10_
3
10_
3
10_
3
10_
2
10_
2
10_
4
10
-2
x 10
-3
x 10

x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

(a solublll!2 greater than
3.10 x 10 mol dm- 3)

a
a

All these values have an estimated precisIOn of 2" 5% (evaluator). However they are unconfirmed findings, and must be deSignated as tentatize, except for those cases where the solubility
IS reported as being greater than 3. lOx 10 - mol dm - 3 , which are considered as doubtful.
REFERENCE
(1) Weiss, P.J.; Andrew, M.L.; Wnght, W.W. Antibiotics and Chemotherapy 1957, 7, 374.

Hydrabamine penicillin V
COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxylic aCld,3,3-dlmethyl-7-oxo-6-[(phenoxyacetyl)amlno]-, compd with N,N'-bIS[(l,2,3,
4, 4a, 9,10,1 Oa-octahydro-l ,4a-dlmethy 17-( I-methylethyl)-I-phenanthrenyl)methyI]1, 2-et hanedla m I ne(2: 1) (hydrabamlne
penicillin V); CI6HI8N205S.1/2C42H64N2;
l6591-72-6]
(2) Water; H 0; [7732-18-5]
2
VARIABLES:
One temperature 28°C
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ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright, W. W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamlne penicillin V In water at 28± 4°C was reported as:
)
0.05 mg cm -3 ( 7.70 x 10 -5 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
J

Ten cm of solvent were added to about
200 mg of the antibIOtiC In a 15 cm J glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any VISible Insoluble
material the suspensIOn was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm J
of the clear filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C
In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second
aliquot of
clear filtrate was placed In a tared ( ± 0.0 I
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighIng (± 0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Hydrabamlne penicillin
commercial product of
100%).

V was a pooled
high purity (95 to

Water was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsIOn: ±4°C "(authors).

REFERENCES:
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Hydrabamine penicillin V

COMPONENTS:
ORIGINAL MEASUREMENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboWeiss, P.].; Andrew, M.L; Wright, W.W.
xylic acid,3,3-dlmethyl-7-oxo-6-[(phenoxyAntibiotics and Chemotherapy 1957, 7,
acetyl)amlno]-, compd with N,N'-bIS[(l,2,3,
374-7.
4, 4a, 9, I 0,1 Oa-octahydro-1 ,4a-dlmethyl7-( I-methylethyl)-I-phenanthrenyl)methyl)
I, 2-ethanedla ml ne(2:1) (hydrabamme
penicillin V); CI6HI8N205S.1/2C42H64N2;
L6591-72-6]
(2) Methanol' CH 4O';;.';t..:.:[6:.:.7_-5;;.;6::..-.:.1~]-------+n'i'5'i3'n"i\'n"t"""'D"":~--------------1
VARIABLES:

PRJ:.PARED BY:

One temperature 28°C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamlne penicillin V In methanol at 28± 4°C was reported as:
. )
11.05 mg cm -3 (1.70 x 10-2 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any visible Ihsoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm'
of the clear filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C
In a
vacuum oven. After cooling, the residue
was reweighed (± 0.1 mg). If the residue
was 0.5 mg or less, a second
aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporatIOn, drying, cooling and reweighIng (±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Hydrabamine penicillin
commerCial product of
100%).
Methanol

was

of

V was a pooled
high pUrity (95 to

A.C.S.

or

U.S.P.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precisIOn: ± 4°C (authors).

REFERENCES:

grade.

Hydrabamine penicillin V
COMPONENTS:
(1) 4- Thla-l-azabicyclo[3,2,0]heptane-2-carboxylic aCld,3,3-dlmethyl-7-oxo-6-[(phenoxyacetyl)amlno]-, compd with N,N'-bIS[(1,2,3,
4, 4a, 9,10,1 Oa-octahydro-l ,4a-dimethy 17-( I-methylethyl)-I-phenanthrenyl)methyJ]1,2-ethanedlamine(2:l) (hydrabamine
pemcJllln V); CI6HI8N205S.112C42H64N2;
[6591-72-6]
(2) Ethanol; C?HhO; [64-17-5]
VARIABLES:
One temperature 28°C
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ORIGINAL MEASUREMENTS:
WeISS, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

By:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamine pemclilln V in ethanol at 28 ± 4°C was reported as:
5.80 mg cm -3 (8.90 x 10-3 mol dm -3 solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotIc In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm'
of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSIdue
In a
was further drIed for 3 hr at 60°C
vacuum oven. After cooling, the residue
was reweIghed ( ± 0.1 mg). If the reSIdue
aliquot of
was 0.5 mg or less, a second
clear filtrate was placed In a tared (± 0.01
mg) weIghing bottle, and the procedure
of evaporation, drying, cooling and reweIghIng (± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Hydrabamlne penicillin
commerCIal product of
100%).
Ethanol

was

of

A.C.S.

V was a pooled
high purIty (95 to
or

U.S.P.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precision: ± 4°C (authors).
REFERENCES:

grade.
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Hydrabamine penicillin V

cmp~~~~~~ l-azablcyclo[3,2,0]heptane-2-carbo-

ORIGINAL MEASUREMENTS:
WeIss, P.J.; Andrew, M.L.; WrIght, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

xy hc aCld,3,3-dlmethy1-7-oxo-6-[(phenoxyacetyJ)amlno]-, compd wIth N,N'-bIS[(J,2,3,
4, 4a, 9, I 0, I Oa-octahydro-I ,4a-dlmethyl7-( 1- met h ylethyJ)-I-phenanthrenyl)methy1]1,2-ethanedlamlne(2:1) (hydrabamme
pemcJihn vl; CI6HI8N205S.I/2C42H64N2;
l6591-72-6]
(2) 2-Propanol (Isopropanol); C H 0; [67-63-0]
3 8
One temperature 28°C

EXPERIMENTAL VALUES:

Solublhty of hydrabamlne pemcJil1n V in isopropanol at 28 ± 4°C was reported as:
1.75 mg cm -3 • ( 2.70 x 10 -3 mol dm -3 solutIOn - compJier ).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antIbIOtIc In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any VISIble Insoluble
materIal the suspensIon was centrifuged
WIthin an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm'
of the clear fJitrate
were added to a tared ( ± 0.1 mg) weIghing
bottle and evaporated at 100°C. The reSIdue
was further dned for 3 hr at 60°C
In a
vacuum oven. After coohng, the residue
was reweIghed ( ± 0.1 mg). If the reSIdue
was 0.5 mg or less, a second
ahquot of
clear fJitrate was placed In a tared (± 0.0 I
mg) weIghing bottle, and the procedure
of evaporatIon, drying, cooling and reweighIng (± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Hydrabamlne pemcJilin
commerCIal product of
100%).

V was a pooled
hIgh punty (95 to

Isopropanol was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
SolubJiity: None specifIed.
Temperature precIsion: ± 4°C (authors).

REFERENCES:

Hydrabamine penicillin V
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COl:\PONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy lic aCld,3,3-dlmethy1-7-oxo-6-[(phenoxyacetyl)amlno]-, compd with N,N'-bIS[(1,2,3,
4, 4a, 9, I 0, I Oa-octahydro-I ,4a-dlmethyl7-( 1- methylethyl)-I-phenanthrenyl)methy1]I ,2-ethanedlamlne(2: 1) (hydrabamlne
peniCillin vl; CI6HI8N205S.l/2C42H64N2;
[6591-72-6]
(2) I-Butanol,3-methyl- (Isoamyl alcohol);
C H
[123-51-3]
5 I

ORIGINAL MEASUREMENTS:
Weiss, P.].; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:

P;

A. Regosz

One temperature 28°C
EXPERIMENT AL VALUES:

Solubility of hydrabamlne peniCillin V In Isoamyl alcohol at 28 ± 4°C was reported as:
)
6.85 mg cm -3 ( 1.06 x 10-2 mol dm -3 solution - complier.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any VISible Insoluble
material the suspension was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm'
of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
In a
was further dried for 3 hr at 60°C
vacuum oven. After cooling, the reSidue
Was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second
aliquot of
clear filtrate was placed In a tared ( ± 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighIng (± 0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Hydrabamine peniCillin
commerCial product of
100%).
Isoamyl
grade.

alcohol

was

of

V was a pooled
high pUrity (95 to
A.C.S.

or

ESTIMATED ERROR:
Solubility: None speCIfied.
Temperature precision: ±4°C (authors).

REFERENCES:

U.S.P.
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Hydrabamine penicillin V

COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,O]heptane-2-carboxyhc aCld,3,3-dlmethyl-7-oxo-6-[(phenoxyacetyI)amlno}-, compd with N,N'-bIS[(I,2,3,
4, 4a, 9, I 0, I Oa-octahydro-I ,4a-dlmethy 17-( l-methylethyI)-I-phenanthrenyI)methyl)I, 2-ethaned lam I ne(2: I) (hydrabamlne
pemcl1hn V); CI6HI8N205S.!/2C42H64N2;
l6591-72-6]
(2) Cyclohexane; C H ; [110-82-7]
6 12
VARIABLES:
One temperature 28°C

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solublhty of hydrabamlne pemcl1lin V In cyclohexane at 28 ± 4°C was reported as:
0.12 mg cm -3 ( 1.85 x 10 -4 mol dm -3 solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotIC in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4°C). If there was any viSIble Insoluble
material the suspension was centrifuged
WIthin an hour. After centrifugatIOn, the
clear part of the soln was fIltered under
vacuum and 2 cm'
of the clear filtrate
were added to a tared ( ± 0.1 mg) welghmg
bottle and evaporated at 100°C. The reSidue
was further drIed for 3 hr at 60°C
In a
vacuum oven. After coohng, the reSidue
was reweIghed (± 0.1 mg). If the reSIdue
was 0.5 mg or less, a second
ahquot of
clear fl1trate was placed In a tared ( ± 0.0 I
mg) welghmg bottle, and the procedure
of evaporation, drying, coohng and rewelghmg (±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS;
Hydrabamme pemcl1lm
commercial product of
100%).

V was a pooled
hIgh purIty (95 to

Cyclohexane was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubl1lty: None specifIed.
Temperature precision: ±4°C (authors).

REFERENCES:

Hydrabamine penicillin V
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COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxylIc aCld,3,3-dlmethyl-7-oxo-6-[(phenoxyacetyJ)ammo]-, compd wIth N,N'-bIS[(1,2,3,
4, 4a, 9, I 0, I Oa-octahydro-I ,4a-dlmethyl7-( l-methylethyJ)-I-phenanthrenyJ)methyJ]I, 2-ethaned lam Ine(2: l) (hydrabamme
penicIllIn V); CI6HI8N205S.l/2C42H64N2;
[6591-72-6]
(2) Benzene; C H ; [71-43-2]
6 6

ORIGINAL MEASUREMENTS:
WeIss, P.].; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:
One temperature 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

SolubIlIty of hydrabamIne penicillin V In benzene at 28 ± 4°C was reported as:
1.40 mg cm- 3 • (2.20 x 10- 3 mol dm- 3 solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotIc In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mIn at room temperature
(28 ± 4°C). If there was any vIsIble Insoluble
material the suspension was centrIfuged
WIthIn an hour. After centrIfugatIOn, the
clear part of the soln was fIltered under
vacuum and 2 cm'
of the clear fIltrate
were added to a tared (± 0.1 mg) weIghIng
bottle and evaporated at 100°C. The resIdue
Was further drIed for 3 hr at 60°C
In a
vacuum oven. After coolIng, the resIdue
Was reweIghed (± 0.1 mg). If the resIdue
was 0.5 mg or less, a second
alIquot of
clear fIltrate was placed In a tared ( ± 0.01
mg) weIghIng bottle, and the procedure
of evaporatIOn, dryIng, coolIng and reweIghIng (±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
HydrabamIne penIcIllIn
commercIal product of
100%).
Benzene

was

of

A.C.S.

V was a pooled
hIgh pUrIty (95 to
or

U.S.P.

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCIsIOn: ±4°C (authors).
REFERENCES:

grade.

Hydrabamine penicillin V
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COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy lic aCld,3,3-dlmethy1-7-uxo-6-[(phenoxyacetyJ)ammo]-, compd with N,N'-bIS[(l,2,3,
4, 4a, 9, I 0, I Oa-octahydro-I ,4a-dlmethy 17-( 1- me thy lethy J)-I-phenanthreny J)methy1]1,2 -e t haned lam I ne(2: l) (hydrabamlne
penicillin V); CI6HI8N205S.I/2C42H64N2;
l6591-72-6]
(2) Benzene,methyl- (toluene); C 7 HJl; [108-88-3]

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:
One temperature 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamme penicillin V m toluene at 28± 4°C was reported as:
)
1.07 mg cm -3 (1.65 x 10 -3 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
3

Ten cm of solvent were added to about
200 mg of the antibIOtiC m a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4°C). If there was any VISible msoluble
material the suspension was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm 3
of the clear filtrate
were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C
m a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second
aliquot of
clear filtrate was placed m a tared (± 0.01
mg) welghmg bottle, and the procedure
of evaporation, drymg, coolmg and rewelghmg (± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Hydrabamme penicillin
commerCial product of
100%).
Toluene

was

of

A.C.S.

V was a pooled
high purity (95 to
or

U.S.P.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsion: ± 4°C (authors).

REFERENCES:

grade.

Hydrabamine penicillin V
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COMPONENTS:
(I) 4- ThIa-I-azablcyclo[3,2,0]heptane-2-carboxyllc acid,3,3-dlmethyl-7-oxo-6-[(phenoxyacetyllammo]-, compd wIth N,N'-bIS[(I,2,3,
4, 4a, 9, I 0, I Oa-octahydro-I ,4a-dlmethyl7-( I-met hylethyll-I-phenanthrenyllmethy 1]I, 2-ethanedlam ine(2: I) (hydrabamme
pemcillm V); CI6HI8N205S.I/2C42H64N2;
[6591-72-6]
(2) Petroleum ether (llgrom)

ORIGINAL MEASUREMENTS:
WeIss, P.J.; Andrew, M.L.; WrIght, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

Solubllity of hydrabamme pemclliin V m Ilgroin at 28 ± 4°C was reported as:
)
0.06 gm cm -3 (9.24 x 10 -5 mol dm -3 solutIOn - complier.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antIbIOtIc in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4°C). If there was any VISIble msoluble
materIal the suspensIOn was centrlfuged
withm an hour. After centrlfugatlOn, the
clear part of the soln was flltered under
vacuum and 2 cm'
of the clear fIltrate
were added to a tared ( ± 0.1 mg) welghmg
bottle and evaporated at 100°C. The resIdue
was further dned for 3 hr at 60°C
m a
vacuum oven. After cooling, the resIdue
was reweIghed ( ± 0.1 mg). If the resIdue
was 0.5 mg or less, a second
allquot of
clear filtrate was placed m a tared ( ± 0.01
mg) weIghmg bottle, and the procedure
of evaporatIOn, drymg, coollng and reweIghmg (± 0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Hydrabamme pemcllim
commerClal product of
100%).
Ligrom

was

of

A.C.S.

V was a pooled
hIgh punty (95 to
or

U.S.P.

ESTIMATED ERROR:
SolubllIty: None specifIed.
Temperature preClsion: ± 4°C (authors).
REFERENCES:

grade.
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Hydrabamine penicillin V

COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxyhc aCld,3,3-dlmethyl-7-oxo-6-[(phenoxyacetyl)amlno}, compd with N,N'-bIS[(l,2,3,
4, 4a, 9,10,1 Oa-octahydro-l ,4a-dlmethyl7-( I-methylethyl)-l-phenanthrenyl)methylJ1, 2-e thaned lam I ne(2: 1) (hydrabamlne
penlcilhn V); C16H18N205S.l/2C42H64N2;
l6591-72-6]
(2) Pentane,2,2,4-tnmethyl- (Isooctane);
C H ; [540-84-1]
8 18

ORIGINAL MEASUREMENTS:
Weiss, P.].; Andrew, M.L.; Wright, W. W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 28°C
EXPERIMENTAL VALUES:

Solubility of hydrabamine penicillin V in isooctane at 28± 4°C was reported as:
)
0.07 mg cm -3 (1.00 x 10 -4 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibIOtic In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any VISible Insoluble
matenal the suspension was centnfuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm)
of the clear filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dned for 3 hr at 60°C
In a
vacuum oven. After coohng, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second
ahquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, coohng and reweighIng (±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Hydrabamlne penicillin
commerCIal product of
100%).
Isooctane

was

of

V was a pooled
high punty (95 to

A.C.S. or

U.S.P.

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCIsion: ±4°C (authors).
REFERENCES:

grade.

Hydrabamine penicillin V
COMPONENTS:
(I) 1>- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy hc acid,3,3-dlmethy1-7-oxo-6-[(phenoxyacetyJ)amlno]-, compd with N,N'-bIS[(l,2,3,
1>, I>a, 9, I 0, I Oa-octahydro-I ,I>a-dlmethyl7-( 1- methylethyJ)-I-phenanthreny J)methy1]I, 2-ethaned lam ine(2: 1) (hydrabamlne
penlcilhn V); C16HI8N205S.I!2CI>2H6I>N2;
l6591-72-6]
(2) Methane tetrachloro- karbon tetrachloride);
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ORIGINAL MEASUREMENTS:
WeiSS, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
371>-7.

CCII>; [56-23-5]

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 28°C
EXPERIMENTAL VALUES:

Solublhty of hydrabamlne penicillin V In carbon tetrachloride at 28 ± I>°C was reported as:
-3
-3
-3
3.30 mg cm
(5.09 x 10 mol dm
solutIOn - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
J

Ten cm of solvent were added to about
200 mg of the antibIOtiC In a 15 cm J glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± I>°C). If there was any vIsible Insoluble
material the suspension was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was fJltered under
vacuum and 2 cm J
of the clear fJltrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C
In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second
ahquot of
clear fJltrate was placed in a tared ( ± 0.01
mg) weighing bottle, and the procedure
of evaporatIOn, drying, cooling and reweighIng (± 0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Hydrabamine penicllhn
commercial product of
100%).

V was a pooled
high purity (95 to

Carbon tetrachloride was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:
Solubihty: None specified.
Temperature preCISion: ± I>°C (authors).
REFERENCES:
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Hydrabamine penicillin V

COMPONENTS:
(I) 4- Thla-l-azabicyclo[3,2,0]heptane-2-carboxylic aCld,3,3-dlmethyl-7-oxo-6-[(phenoxyacetyllamlno]-, compd with N,N'-bIS[(l,2,3,
4, 4a, 9, I 0, I Oa-octahydro-I ,4a-dlmethyl7-( I-m et hy lethyll-I-phenanthrenyllmethy1]I, 2-ethaned lam Ine(2: 1) (hydrabamlne
penicillin V); CI6HI8N205S.l/2C42H64N2;
l6591-72-6]
(2) Acetic aCid, ethyl ester (ethyl acetate);
C H 0 ; [141-78-6]
4 8 2

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:

One temperature 28·C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamine penicillin V In ethyl acetate at 28± 4°C was reported as:
4.00 mg cm -3 (6.20 x 10 -5 mol dm -3 solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibIOtiC In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4·C). If there was any VISible Insoluble
material the suspensIOn was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm)
of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100·C. The reSidue
was further dried for 3 hr at 60·C
In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second
aliquot of
clear filtrate was placed In a tared ( ± 0.0 I
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighIng (± 0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Hydrabamlne penicillin
commercial product of
100%).

V was a pooled
high pUrity (95 to

Ethyl acetate was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None speCified.
Temperature precIsion: ± 4·C (authors).

REFERENCES:

Hydrabamine penicillin V
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COMPONENTS:
(1) 4- Thla-l-azabicyclo[3,2,0]heptane-2-carboxylic aCld,3,3-dlmethyl-7-oxo-6-[(phenoxyacetyJ)ammo]-, compd with N,N'-bIS[(l,2,3,
4,4 a, 9, I 0, I Oa-octahydro-I ,4a-dlmethy 17-( 1- met hy lethyJ)-I-phenanthrenyJ)methylJI, 2-e thaned lam i ne(2: 1)
(hydrabamlne
penicillin V); CI6HI8N205S.1/2C42H64N2;
l6591-72-6]
(2) I-Butanol,3-methy I acetate (Isoamyl
acetate); C 7 H14°2; [123-92-2]

ORIGINAL MEASUREMENTS:
WeiSS, P.].; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 28°C
EXPERIMENTAL VALUES:

Solubility of hydrabamme penicillin V m isoamyl acetate at 28t 4°C was reported as:
-3 (
-3
-3
4.90 mg cm
7.50 x 10 mol dm solutIOn - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotiC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4°C). If there was any visible msoluble
material the suspensIOn was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm'
of the clear filtrate
were added to a tared ( ± 0.1 mg) welghmg
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C
m a
vacuum oven. After cooling, the residue
was reweighed ( ± 0.1 mg). If the residue
was 0.5 mg or less, a second
aliquot of
clear filtrate was placed m a tared ( ± 0.01
mg) welghmg bottle, and the procedure
of evaporation, drying, cooling and reweighIng (±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Hydrabamine penlcillm
commerCial product of
100%).
Isoamyl
grade.

acetate

was

of

V was a pooled
high pUrity (95 to
A.C.S.

or

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsion: ± 4°C (authors).
REFERENCES:

U.S.P.
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Hydrabamine penicillin V

COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxylic aCld,3,3-dlmethyl-7-oxo-6-[(phenoxyacetyJ)amlno]-, compd with N,N'-bIS[(l,2,3,
4,4 a, 9,10,1 Oa-octahydro-l ,4a-dlmethy 17-( l-m et hy lethyJ)-l-phenanthreny J)methy 1]1,2-ethanedlamlne(2: 1) (hydrabamlne
penicillin V); C16H18N205S.l/2C42H64N2;
l659l-72-6]
(2) 2-Propanone (acetone); C H 0; [67-64-1]
3 6

ORIGINAL MEASUREMENTS:
Weiss, P.].; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:
One temperature 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamlne penicillin V in acetone at 28 ± 4°C was reported as:
)
10.20 mg cm -3 ( 1.60 x 10 -2 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtiC in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any visible Insoluble
material the suspension was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm'
of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C
In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second
aliquot of
clear filtrate was placed In a tared ( ± 0.01
mg) weighing bottle, and the procedure
of evaporatIOn, drying, cooling and reweighIng (±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Hydrabamlne penicillin
commercial product of
100%).
Acetone

was

of

A.C.S.

V was a pooled
high pUrity (95 to
or

U.S.P.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsion: ± 4°C (authors).

REFERENCES:

grade.

Hydrabamine penicillin V
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Cpt/PONENTS:
(I) 4- Thia-I-azablcyclo[3,2,0]heptane-2-carboxylic aCld,3,3-dlmethyl-7-oxo-6-[(phenoxyacetyl)amlno]-, compd with N,N '-bls[(l ,2,3,
4, 4a, 9, I 0, I Oa-octahydro-I ,4a-dlmethy 17-( l-methylethyl)-I-phenanthrenyl)methylJI, 2-ethaned lam I ne(2: 1) (hydrabamlne
penicillin V); CI6HI8N205S.I/2C42H64N2;
l6591-72-6]
(2) 2-Butanone (methyl ethvl ketone); C H 0;
4 8
[78-93-3]

ORIGINAL MEASUREMENTS:
WeiSS, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:

One temperature 28°C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamine pemclllin V In methyl ethyl ketone at 28 ± 4°C was reported as:
-3
-2
-3
13.70 mg cm
(2.10 x 10 mol dm
solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any visible Insoluble
material the suspensIOn was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was fJltered under
vacuum and 2 cm'
of the clear filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C
In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second
aliquot of
clear filtrate was placed in a tared ( ± 0.01
mg) weighing bottle, and the procedure
of evaporation, drYing, cooling and reweighIng (± 0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS;
Hydrabamine pemcillln
commerCial product of
100%).

V was a pooled
high pUrity (95 to

Methyl ethyl ketone was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCIsIOn: ± 4°C (authors).
REFERENCES;
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COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy lic aCld,3,3-dlmethyl-7-oxo-6-[(phenoxyacetyl)ammo]-, compd with N,N'-bls[(l,2,3,
4, 4a, 9, I 0, I Oa-octahydro-I ,4a-dlmethyl7-( l-methylethyI)-I-phenanthrenyl)methyl]1,2 -ethaned la mine (2: 1) (hydrabamlne
penlcillm v); CI6HI8N205S.I/2C42H64N2;
l6591-72-6]
(2) Ethane, I, I '-oxybls- (dlethyl ether); C 4 H 100;
[60-29-7]

ORIGINAL MEASUREMENTS:
WeiSS, P.].; Andrew, M.L; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 28°C
EXPERIMENTAL VALUES:

Solubility of hydrabamlne penlcillm V in dlethyl ether at 28± 4°C was reported as:
0.10 mg cm

-3

(1.46 x 10

-4 mol dm -3 solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4°C). If there was any VISible Insoluble
material the suspension was centnfuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm'
of the clear filtrate
were added to a tared ( ± 0.1 mg) welghmg
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C
In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second
aliquot of
clear filtrate was placed m a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drymg, cooling and rewelghmg ( ±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Hydrabamine penicillin
commerCial product of
100%).

V was a pooled
high punty (95 to

Dlethyl ether used was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCision: ±4°C (authors).

REFERENCES:
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COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,O]heptane-2-carboxylic aCld,3,3-dlmethyl-7-oxo-6-[(phenoxyacetyJ}amIno]-, compd with N,N'-bis[(1,2,3,
4 ,4a, 9,10,1 Oa-octahydro-l ,4a-dlmethy 17-( I-methylethyJ}-I-phenanthrenyJ}methyI]I ,2-ethanedlamine(2: l) (hydrabamme
penicillin V); CI6HI8N205S.I!2C42H64N2;
l6591-72-6]
(2) E thane,dichloro- (ethylene chloride);
C H Cl ; [1300-21-6]
2 4 2

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 28°C
EXPERIMENT AL VALUES:

Solubility of hydrabamine penicillin V In ethylene chloride at 28 ± 4°C was reported as greater
than:
20 mg cm -3

)
(Greater than 3.10 x 10-2 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibiotic In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If all of the material appeared
to be in solution, the solubility was considered to be greater than 20 mg. cm-).

SOURCE AND PURITY OF MATERIALS:
Hydrabamine penicillin
commercial product of
100%).

V was a pooled
high pUrity (95 to

Ethylene chloride was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperdture precIsion: ± 4°C (authors).
REFERENCES:
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Hydrabamine penicillin V

COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxylic aCld,3,3-dlmethy1-7-oxo-6-[(phenoxyacetyJ)amIno}, compd with N,N'-bIS[(1,2,3,
4, 4a, 9,10,1 Oa-octahydro-l ,4a-dlmethy17-( I-methylethyJ}-I-phenanthrenyJ)methyllI, 2-ethaned lam I ne(2: 1) (hydrabamme
pentcdlIn vl; CI6HI8N205S.l/2C42H64N2;
[6591-72-6]
(2) 1,4-DlOxane; C 4 H R0 2; [123-91-1]

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

Solubdity of hydrabamIne pentcilhn V In 1,4-dlOxane at 28 ± 4°C was reported as:
}
7.50 mg cm -3 (1.20 x 10 -2 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm] of solvent were added to about
200 mg of the antibiotiC In a 15 cm] glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any VISible Insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm]
of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C
In a
vacuum oven. After coohng, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second
ahquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighIng (± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
HydrabamIne pentcillin V was a pooled
commerCial product of high pUrity (95 to
100%).
1,4-Dioxane used was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCISIOn: ± 4°C (authors).

REFERENCES:

Hydrabamine penicillin V
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COMPONENTS:
(1) 4- Thla-l-azabicyclo[3,2,O]heptane-2-carboxy lic aCld,3,3-dlmethyl-7-oxo-6-[(phenoxyacetyl)amino]-, compd with N,N'-bIS[(1,2,3,
4,4 a, 9,10,1 Oa-octahydro-l ,4a-dlmethy 17-( l-methylethyl)-l-phenanthrenyl)methyl]1, 2-e thaned lam lne(2: 1) (hydrabamlne
pemcillin V); C16H18N205S.l/2C42H64N2;
L659l-72-6]
(2) Methane, tnchloro- (chloroform); CHCI ;
3
[67-66-3]

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 28°C
EXPERIMENTAL VALUES:

SolubJlity of hydrabamme peniCillin V 10 chloroform at 28 ± 4°C was reported as greater than:
3
-2-3
20 mg cm(Greater than 3.10 x 10 mol dm
solutIOn - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibiotiC 10 a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4°C). If all of the material appeared
to be 10 solution, the solubJllty was conSidered to be greater than 20 mg. cm-).

SOURCE AND PURITY OF MATERIALS:
Hydrabamine pemcillm
commerCial product of
100%).

V was a pooled
high pUrity (95 to

Chloroform was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsion: ± 4°C (authors).

REFERENCES:

122

Hydrabamine penicillin V

CPI1PONENTS:
(I) 4- Thla-l-azablcyclo[3,2,O]heptane-2-carboxy hc aCld,3,3-dlmethy1-7-oxo-6-[(phenoxyacetyI)amIno]-, compd wIth N,N'-bIS[(l,2,3,
4, 4a, 9,10,1 Oa-octahydro-l ,4a-dlmethy 17-( 1-methylethyI)-I-phenanthrenyI)methyl]1,2-ethanedlamlne(2:l) (hydrabamme
pemcIlhn V); CI6HI8N205S.1/2C42H64N2;
[6591-72-6]
(2) Carbon dIsulfIde; CS ; [75-15-0]
2
VARIABLES:
One temperature 28°C

ORIGINAL MEASUREMENTS:
WeIss, P.J.; Andrew, M.L.; WrIght, W. W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solublhty of hydrabamine pemcilhn V in carbon dIsulfIde at 28± 4°C was reported as:
)
1.30 mg cm -3 ( 2.00 x 10 -3 mol dm -3 solutIon - compIler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antIbIOtIc In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any VISIble Insoluble
materIal the suspensIon was centrIfuged
wIthIn an hour. After centrIfugatIon, the
clear part of the soln was fIltered under
vacuum and 2 cm'
of the clear fIltrate
were added to a tared ( ± 0.1 mg) weIghIng
bottle and evaporated at 100°e. The reSIdue
was further drIed for 3 hr at 60°C
In a
vacuum oven. After coolIng, the reSIdue
was reweIghed ( ± 0.1 mg). If the reSIdue
was 0.5 mg or less, a second
ahquot of
clear fIltrate was placed In a tared (± 0.01
mg) weIghIng bottle, and the procedure
of evaporatIon, dryIng, coohng and reweIghIng (± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS;
Hydrabamine pemcillIn V was a pooled
commercIal product of high pUrIty (95 to
100%).
Carbon
grade.

dIsulfIde

was of

A.C.S. or

ESTIMATED ERROR:
Solubility: None speCIfIed.
Temperature preCIsIOn: ± 4°C (authors).

REFERENCES:

U.S.P.
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COMPONENTS:
(1) 4- Thia-l-azablcycJo[3,2,0]heptane-2-carboxy!lc acid,3,3-dlmethy1-7-oxo-6-[(phenoxyacetyJ)amino]-, compd with N,N'-bIS[(1,2,3,
4, 4a, 9,10,1 Oa-octahydro-l ,4a-dimethyl7-( I-methylethyJ)-I-phenanthrenyJ)methyJ]1, 2-et haned lam I ne(2: 1) (hydrabamme
pemcllhn V); C 16 H 18N205S.l/2C42H64N2;
l6591-72-6]
(2) Pyridine; C H N; [110-86-1]
5 5

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

Solubility of hydrabamine penicil!ln V In pyridine at 28 ± 4°C was reported as greater than:
20 mg cm- 3 (Greater than 3.10 x 10- 2 mol dm- 3 solution - compiled.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
3

Ten cm of solvent were added to about
200 mg of the antibiotic in a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If all of the material appeared
to be In solution, the soJubi!lty was conSidered to be greater than 20 mg. cm- 3 •

SOURCE AND PURITY OF MATERIALS;
Hydrabamine pemcIl!ln
commercial product of
100%).
Pyridine

was

of

A.C.S.

V was a pooled
high pUrity (95 to
or

U.S.P.

ESTIMATED ERROR:
Solubi!lty: None specified.
Temperature precision: ±4°C (authors).
REFERENCES;

grade.
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Hydrabamine penicillin V

COMPONENTS:
(1) 4- Thla-l-azabicyclo[3,2,0]heptane-2-carboxy hc acid,3,3-dlmethyl-7-oxo-6-[(phenoxyacetyJ)amlno]-, compd with N,N'-bls[(l,2,3,
4, 4a, 9,10,1 Oa-octahydro-l ,4a-dimethyl7-( I-methylethyJ)-I-phenanthrenyI)methyl]1 ,2-ethanedlamlne(2: 1) (hydrabamine
penicillin V); CI6HI8N205S.l/2C42H64N2;
l6591-72-6]
(2) Formamlde; CH,NO; [75-12-7]

ORIGINALJMEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

Solubility of hydrabamine penicillin V in formam Ide at 28 ± 4°C was reported as greater than:
20 mg cm- 3 (Greater than 3.10 x 10- 2 mol dm- 3 solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If all of the material appeared
to be In solutIOn, the solubility was conSidered to be greater than 20 mg. cm-'.

SOURCE AND PURITY OF MATERIALS:
Hydrabamlne penicillin V was a pooled
commerCial product of high pUrity (95 to
100%).
Formamlde was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsion: ±4°C (authors).
REFERENCES:

Hydrabamine penicillin V
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CO}lPONENTS:
0) 4- Thla-l-azabicyclo[3,2,0]heptane-2-carboxyllc aCld,3,3-dimethyl-7-oxo-6-[(phenoxyacetyl)ammo]-, compd with N,N'-bIS[(l,2,3,
4, 4a, 9,10,1 Oa-octahydro-l ,4a-dimethyl7-( l-methylethyl)-l-phenanthrenyl)methyl]1, 2-ethanedlam ine(2: 1) (hydrabamJne
penicillin V); C16H18N205S.l/2C42H64N2;
L6591-72-6]
(2) 1,2-EthanedlOl (ethylene glycol); C H 0 ;
2 6 2
[107-21-1]

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 28°C
EXPERIMENTAL VALUES:

Solubility of hydrabamme penicillin V m ethylene glycol at 28 ± 4°C was reported as greater
than:
3 solutIOn - compiler).
20 mg cm -3 (Greater than 3.10 x 10- 2
moldm

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtiC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4°C). If all of the material appeared
to be in solutIOn, the solubillty was considered to be greater than 20 mg. cm-'.

SOURCE AND PURITY OF MATERIALS:
Hydrabamine penicllim V was a pooled
commercial product of high purity (95 to
100%).
Ethylene
grade.

glycol

was

of

A.C.S.

or

ESTIMATED ERROR:
Solubility: None specified.
Temperature precision: ± 4°C (authors).

REFERENCES:

U.S.P.

Hydrabamine penicillin V
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COMPONENTS:
(l) 4- Thla-l-azabicyclo[3,2,0]heptane-2-carboxyhc acid,3,3-dlmethyl-7-oxo-6-[(phenoxyacetyl)ammoJ-, compd with N,N'-bIS[(l,2,3,
4, 4a, 9,10,1 Oa-octahydro-l ,4a-dlmethyl7-( l-methylethyl)-I-phenanthrenyl)methyl]I, 2-ethanedlam I ne(2:1) (hydrabamlne
penicl1lin V); CI6H1SN205S.I/2C42H64N2;
[6591-72-6]
(2) Benzenemethanol (benzyl alcohol); C H O;
7 S
[100-51-6]

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 2SoC
EXPERIMENTAL VALUES:

Solubihty of hydrabamme pemcl1lin V m benzyl alcohol at 2S ± 4°C was reported as greater
than:
20 mg cm -3

(Greater than 3.10 x 10-2 mol dm -3 solution - compl Ier )•

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If all of the matenal appeared
to be m solution, the solubl1lty was considered to be greater than 20 mg. cm- 3.

SOURCE AND PURITY OF MATERIALS:
Hydrabamine penicl1hn
commercial product of
100%).
Benzyl
grade.

alcohol

was

of

V was a pooled
high purity (95 to
A.C.S.

or

ESTIMATED ERROR:
Solublhty: None specified.
Temperature precIsion: ± 4°C (authors).

REFERENCES:

U.S.P.

Potassium penicillin G
COHPONENTS:
(1) 4-Thla-l-azablcyclo[3,2,0]heptane-2-carboxy lIc aCld,3,3-dlmethy1-7-oxo-6-[(pheny1acetyl)amlno], monopotasslUm salt (potassIUm
penicillin G); C16H17N2K04S; [113-98-4]
(2) All solvents
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EVALUATOR:
Eric Tomlinson.
Department of Pharmacy,
University of Amsterdam,
The Netherlands.
December 1983

CRITICAL EVALUATION:
There are four reports on the solubility of potassium penicillin G
solvents (1-4).

In

aqueous and non-aqueous

Page and Waller (1) determined the solubility In acetone containing less than 0.05%, 1.0%
and 2.0% (probably weight percents) of water over the temperature range 195 K to 313 K.
The authors state that the preCISIOn In the re,p0rted solubility values IS better than ~ 5%.
The preclSlon in the temperature IS probably -1 K (evaluator). ConSIderation of the stated
pUrity of the sample and the solubIhty determinatIOn procedure used, gIves that the values
reported by these workers (Table 1) may be regarded as tentative.
Table 1. Solubilities of potassIUm penicillin G

In

acetone/water mIxtures.

Solubility in acetone containing water (10 3 mol dm -3)a
K

< 0.05% water b

1% water b

2% water b

313
298
273
253
233
195

0.27
0.11
0.11
0.11
0.11
0.40

0.40
0.54
0.54
0.54
0.40
0.81

2.28
2.42
2.28
2.01
1.88
1.48

(a Units calculated by compiler; b probably weIght percents).
A Similar study uSing I-butanol, though only at 298~1 K, has been reported by Inozemtseva
et al (2). These workers determined the amount of penicillin dissolved both lodometrically
and gravimetrically by drying to constant weight. No mention IS made of a solvent blank.
The values reported differ by between 3 and 40 %, with the gravimetric method giving the
higher values. The values are given In Table 2. Those values where the concentration of
water IS 2% or greater, may be regarded as tentative, whereas other values in Table 2 are
doubtful due to the large discrepancy In values.
Table 2.
Solublhty of potassium penicillin G in butanol and in butanol/water mixtures at
298~ 1 K (2).

Solubility In I-butanol containing differing
amounts of water (10 3 mol dm- 3 )a
Concentration
of water
(weight percent)

iodometrlc
determination

gravimetriC
determination

o

0.81
1.21
1.34
4.11
6.93
10.4

0.97
1.32
1.83
4.46
7.03
10.7

0.5
1
2

2.5
3
(a Units calculated by compiler).
(Continued over)
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Potassium penicillin G

COHPONENTS:
(l) 4-Thla-l-azablcyc!o[3,2,O]heptane-2-carbo-

xyhc aCId, 3,3-dimethyl-7-oxo-6-[(phenylacetyI)ammo], monopotassium salt (potassium
penlcdlin G); C16H17N2K04S; [I 13-98-4]
(2) All solvents

EVALUATOR:
Eric Tomlinson.
Department of Pharmacy,
UniversIty of Amsterdam,
The Netherlands.
December 1983

CRITICAL EVALUATION: contInued
Popova (3) has studied the solubility of potassIUm pencdlin G in I-butanol containing water
at concentrations rangmg from 2.5 to 15 % over the temperature range of 293 K to 318 K.
Lack of Information on the pUrity of the sample, and the method used to determme the
solublhty gIves that the graphically reported solubility values be rejected.
The Influence of both water and butyl acetate on the solubihty of potassium pencillin G
m I-butanol has been studied by Torogova et al (4). Results were presented only graphically,
no method of solubihty determmation IS given, nor is there an mdication of the temperature
of the study. Accordmgly values from thIS last study are rejected.
REFERENCES
(l) Page, J.E.; Waller, J.G. Trans. Faraday Soc. 1949, 45, 755.

(2) Inozemtseva, 1.1.; Trakhtenberg, D.M.; Zinatullina, E.S. Antibiotiki (Moscow) 1974, 19,
448.
(3) Popova, M.V. Khim.-Farm. Zh. 1977, 11, 98.
(4) Torogonova, T.V.; Zhukovskaya, S.A.; Markeleva, L.S.; Voronlna, T.M.; Lukashma, V.F.
Antibiotiki (Moscow) 1981, 26, 575.

Potassium penicillin G
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CP!'!PONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy hc aCld,3,3-dimethy 1-7-oxo-6-[(phenylacetyI)amino],monopotasslUm salt (potassium
penicillin G); CI6H17N2K04S; [113-98-4]
(2) 2-Propanone (acetone); C H 0; [67-64-1]
3 6
(3) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Page, J.E.; Waller, J.G. Trans. Faraday Soc.
1949, 45, 755-7.

VARIABLES:

PREPARED BY:
A. Regosz

Temperature and solvent composItIOn

EXPERIMENTAL VALUES:
SolubllJty a
t/"C
40

In

mg cm -3

<0.05%a water
0.10

0

f acetone containing
..

1 %a water

2 %a water

0.15

0.85

25

0.04

0.20

0.90

a

0.04

0.20

0.85

-20

0.04

0.20

0.75

-40

0.04

0.15

0.70

-78

0.15

0.30

0.55

Solubility

In

10 3 mol dm

-3

- (compiler)

40

0.27

0.40

2.28

25

0.11

0.54

2.42

a

0.11

0.54

2.28

-20

0.11

0.54

2.01

-40

0.11

0.40

1.88

-78

0.40

0.81

1.48

apercent units are not defined, though are probably weight percents, (compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
The soly apparatus consisted of two test
tubes JOined by a ground glass connector.
The connector had a tube with a glass wool
plug thus permItting soln to be transfered
from one tube to the other. About 5 cm)
of solvent were added to an excess of solJd
In the test tube, and N
presaturated wIth
2
solvent was bubbled through the mIxture.
The bottom test tube wIth the connector
was placed In a thermostat until thermal
equJ1ibrlum was reached (1-2 hr). The apparatus
was removed from the thermostat, fitted
with the second test tube, inverted and returned to the thermostat. After complete filtration,
the filtrate in the second test tube was
allowed to attain room temp and a known
volume of the supersaturated or cloudy soln
was taken for analysIs. The aliquot was diluted
wIth KH2P04/K-2HP04 buffer soln and analysed
for penlcJ1lJn G" content by a microbiological
method. Acetone soln warmed from -50°C to
O°C produced crystals which upon analysis
(details not gIven) indicated that no solvate
eXIsted.

SOURCE AND PURITY OF MATERIALS:
Potassium penicillJn G was from Glaxo Laboratories, and was approx. 100% w/w. Acetone
was A.R. quahty, and was dried and redistJ1led
from K C0 before use.
2
3
The purity and source of water used were
not given.

ESTIMATED ERROR:
SolubJ1ity precision: better than 5% (authors).
Temperature precision: not specifIed but
probably ±l°C.

REFERENCES:
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Potassium penicillin G

COMPONENTS:
ORIGINAL MEASUREMENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboInozemtseva, 1.1.; Trakhtenberg, D.M.; Zlnatulllna,
xy hc aCld,3,3-dimethyl-7-oxo-6-[(phenylE.S. Antibiotiki (Moscow) 1974, 19, 448-51.
acetyJ)amlno],monopotasslUm salt (potassium
peniCillin G); CI6H17N2K04S; 1113-98-4]
(2) I-Butanol; C H O; [71-36-3]
4 lO

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 25°C

EXPERIMENTAL VALUES:

Solubllllty of potassIUm penicillin G

In

I-butanol at 25 ± 1°C was given as:

determined IOdometrlcally
mgcm

-3

0.30

10

4

mol dm

determined gravimetrically

_3 a

mgcm

-3

0.36

8.05

10

4

mol dm

_3 a

9.66

a (Compiler)

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
A saturated mixture was prepared by stirring
potassium peniCillin G and I-butanol In a
thermostat at 25 ± 1°C. The state of saturation
was determined by taking allquots of the
solution at different time intervals. The
content of potassIUm peniCillin G was determined both by lodometrlc titratIOn and gravImetrically by drying to constant weight.

SOURCE AND PURITY OF MATERIALS:
PotassIUm peniCillin G contained 98.5% benzylpenicillin ; ItS source was not specified.
A fraction of I-butanol boiling at 116-7°C
was used.

ESTIMATED ERROR:
Solubility precIsion: none specified
Temperature precIsion: ± I °C (authors).

REFERENCES:

Potassium penicillin G
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CPl1PONENTS:
(I) 4- Thia-I-azabicyclo[3,2,0]heptane-2-carboxy lic aCId, 3, 3-dlmethy1-7-oxo-6-[(phenylacetyl)amlno],monopotasslUm salt (potassium
penicillin G); CI6H17N2K04S; [113-98-4]
(2) I-Butanol; C H100; [71-36-3]
4
(3) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Inozemtseva, 1.1.; Trakhtenberg, D.M.; Zinatulllna,
E.S. Antibiotiki (Moscow) 1974, 19, 448-51.

VARIABLES:

PREPARED BY:

Concentration of water

A. Regosz

EXPERIMENTAL VALUES:

Concentration of water

Solubility of potassium penicillin G at 25 ± 1°C was given as:

weight percent
detd IOdometrically
mgcm

-3

10

detd

3 mol dm

_3 a

mgcm

-3

gravimetrically
10

3

mol dm

0.5

0.45

1.21

0.49

1.32

I

0.50

1.34

0.68

1.83
4.46

2

1.53

4.11

1.66

2.5

2.58

6.93

2.62

3

3.90

10.4

ll.OO

_3 a

7.03
10.7

a Calculated by the compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
A saturated mixture was prepared by stirring
potassIUm peniCillin G and I-butanol-water
solutIOn In a thermostat at 25 ± 1°C. The
state of saturation was determined by taking
aliquots of the solutIOn at different time
Intervals. The content of potassIUm penicillin G
was determined both by lodometrlc titratIOn
and gravimetrically by drying to constant
weight.

SOURCE AND PURITY OF MATERIALS:
Potassium penicillin G contained 98.5% benzylpeniCillin; Its source was not specified. A
fractIOn of I-butanol boiling at 116-7°C was
used.

ESTIMATED ERROR:
Solubility precISIon: none specified
Temperature precIsion: ±loC (authors).

REFERENCES:

Potassium penicillin G
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COHPONENTS:
(1) 4- Thla-l-azabicyclo[3,2,O]heptane-2-carboxy lic aCid, 3, 3-dimethy 1-7-oxo-6-[(phenylacetyl)~mino],monopotassiumsalt (potassium
pemcllhn G); CI6HI7N2K04S; LlI3-98-4]
(2) I-Butanol; C H O; [71-36-3]
4 IO
(3) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMEN1S:
Popova, M.V. Khlm.-Farm.
98-9.

VARIABLES:
Concentration of
range 20-45°C,

PREPARED BY:
A. Regosz

water

over

temperature

11,

Zh.

EXPERIMENTAL VALUES:
25 ,..

solubihty
(welght %)
over the temp.
range 20_45°C a

20

-

/

15 ...

10 _

5 I-

/
I

o0

5

I
10

I
I
15

conc water in I-butanol (welght %)

a The author reported the solubility of potasslUm pemcllhn G m the I-butanol-water solutions
to be mdependent of temperature over the range mdicated.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Nothmg specIfied. The content of the dissolved
solute was determined gravlmetrically by
drymg to constant weight.

SOURCE AND PURITY OF MATERIALS:
Potasslum penicillin G was from the Medlcmal
Preparatlon Works, Kiev (USSR); ltS punty
was not specifled. Anhydrous and redlstdled
I-butanol was used (source not given).
The source
glven.

and

ESTIMATED ERROR:
Nothmg specified

REFERENCES:

purity

of

water

was

not

Potassium penicillin G
COMPONENTS:
(1) 4- Thia-I-azabicyc!0[3,2,0]heptane-2-carboxy IIc aCld,3,3-dimethy1-7-oxo-6-[(phenylacetyJ)amlno],monopotasslUm salt (potassium
penicillin G); CI6H17N2K04S; [113-98-4]
(2) Acetic acid, butyl ester (butyl acetate);
C H 0 ; [123-86-4]
6 12 2
(3) I-Butanol; C 4 H 100; [71-56-3]
VARIABLES:
Concentration of butyl acetate in I-butanol
and time of saturation at room temperature.
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ORIGINAL MEASUREMENTS:
Torgonova, T.V.; Zhukovskaya, S.A.; Markeleva,
loS.;
Voroninina, T.M.; Lukashina, V.F.
Antibiotiki (Moscow) 1981, 26, 575-7.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

J
10 mol dm-J

Unils/cm

(CDvPLER ) a
1.5
_

(AUTHORS)
1000-

solubility of
potassIUm penicillin G

J

750

I-

1.0
500
0.5

-

0

r

250

•

f-

0
0

•

I

2

I

I

I

20

40

60

I

I

80

100

percent butyl acetate

In

I-butanol b

[Curves I and 2 are for 18 and 0.6 hours of saturation, respectively]
aAccordlng to the USP one milligram of potassium penicillin G

IS

equal to I 595

Units of penicillin (Compiler)
bIt

IS

most likely that weight percents were used (Compiler)

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Nothing specified, but concentrations of
the antibiotic in the solutions tested were
determined either iodometncally or by polarographiC method.

SOURCE AND PURITY OF MATERIALS;
Potassium penicillin G was of USSR Pharmacopoeial grade. I-Butanol and butyl acetate
conformed to the G.O.S.T. standard.
The punty of water was not specified. The
concentration of water in I-butanol (upto 3%)
was determined by Karl-Fischer titration.
Higher concentrations were determined by
G.LC.

ESTIMATED ERROR:
Nothing specified.

REFERENCES:
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Potassium penicillin G

COMPONENTS:

ORIGINAL MEASUREMENTS:

(1) 4- Thla-l-azablcyclo[3,2,O]heptane-2-carbo-

Torgonova, T.V.; Zhukovskaya, s.A.; Markeleva,
L.s.; Voronma, T.M.; Lukashma, V.F.
Antibiotiki (Moscow) 1981,26,575-7.

xy lic aCld,3,3-dlmethy 1-7-oxo-6-[(phenylacetyl)ammo],monopotasslUm salt (potassium
pemCllhn G); C16H17N2K04s; [113-98-4]
(2) Acetic aCid, butyl ester (butyl acetate);
C H 0 ; [71-56-3]
6 IZ 2
(3) I-Butanol; C H 100; [71-56-3]
4
(4) \'/ater; H,o; [7732-18-5]

PREPARED BY:

VARIABLES:
Concentration of water and butyl acetate m
I-butanol at room temperature.

A. Regosz

EXPERIMENTAL VALUES:
3
2
10 mol dn-

lhl tsl em

(Conpiler)a

(Authors)

J

15 000

solublhty of

_

potassium pemcilhn G

J.
2.0

-

1.5

-

1.0

f-

10 000

2

1

-

5 000
0.5
0

0
0

J
1.0

percent

....

I

2.0

b

3.0

4.0

5.0

water m I-butanol

[Curves I and 2 represent a concentratIOn of butyl acetate m I-butanol of 4% and
10%, respectively]
aAccording to the USP one mllhgram of potassium pemcillm G
Umts (Compiler)
bIt IS most hkely that weight percents were used (Compiler)

IS

equal to I 595 penicilhn

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Nothmg specified, but concentratIOns of
the antibIOtiC m the solutIOns tested were
determined either iodometncally or by polarographic method.

SOURCE AND PURITY OF MATERIALS:
PotassIUm pemcilhn G was of USSR Pharmacopoeial grade. I-Butanol and butyl acetate
conformed to the G.O.s. T. standard.
The punty of water was not speCified. The
concentration of water m I-butanol (up to 3%)
was determmed by Karl-Fischer titration.
Higher concentratIOns were determmed by
G.L.c.

ESTIMATED ERROR:
Nothmg specified.

REFERENCES:

Sodium penicillin G
COHPONENTS:
(1) 4-Thia-I-azablcyclo[3,2,0]heptane-2-carboxy hc aCld,3,3-dlmethyl-7-oxo-6-[(phenylacetyl)amlno] monosodium salt (sodium
pemclliin G); CI6HI7N2Na04S; [69-57-8]
(2) All solvents
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EVALUATOR:
Enc Tomlinson
Department of Pharmacy
Umverslty of Amsterdam
The Netherlands
December 1983

CRITICAL EVALUATION:
There are four reports on the solubility of sodIUm penicillin G
solvents (1-4).

In

aqueous and non-aqueous

Page and Waller (1) determined the solubility In acetone containing less than 0.05%, 1.0%
and 2.0% (probably weight percents - evaluator) of water over the temperature range 195
K to 313 K. The authors state that the precIsIOn In the reported solublhty values IS better
than :: 5%. The precIsIOn In the temperature is probably :: I K (evaluator). ConsideratIOn
of the stated punty of the sample and the solubility determination procedure used, gives
that the values reported by these workers (Table l) may be regarded as tentative.
Table I. Solublhtles of sodium pemcllhn G
Solubility

In

In

acetone/water mixtures.

acetone containing water (10

3

mol dm

-3 a
)

K

<0.05% water

1% water

2% water

313
298
273
253
233
195

0.22
0.11
0.11
0.17
0.31
0.42

1.07
0.62
0.67
1.12
2.47
6.45

2.81
2.81
2.81
33.7
72.9
44.9

(a umts calculated by compiler; b probably weight percents).
A similar study uSing I-butanol, though only at 298:: I K, has been reported by Inozemtseva
et al (2). These workers determined the amount of sodium pemcillin G dissolved both lodometncally and gravlmetncally by drYing to constant weight. No mention is made of a solvent
blank. The values reported differ by between 0.5 and 10 %, with the gravlmetnc method
giVing the higher values. The values are given In Table 2. Unhke that given for potassium
pemcllhn G, all the values may be regarded as being tentative. (The precIsion of measurement
for each method IS considered to be :: 5% - evaluator).
Table 2.

Solubility of sodium pemcllhn G

In

butanol and

In

butanol/water mixtures at 298::1

K (2).

Solublhty In I-butanol containing differing
amounts of water (10 3 mol dm- 3 )a
Concentration
of water
(weight percent)

IOdometnc
determinatIOn

gravlmetnc
determination

o

1.91
2.24
2.97
10.8
18.9
25.8

1.96
2.41
3.37
11.0
19.2
25.9

0.5
I

2
2.5
3
(a umts calculated by compiler).

Popova and Schurchkova (3) has studied the solubility of sodium pencilhn G In I-butanol
containing water at concentrations ranging from 2.5 to 30 % over the temperature range
283 K to 313 K. Lack of informatIOn on the punty of the sample, and the method used gives
that the graphically reported solublhty values be rejected.
(continued over)
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Sodium penicillin G

COHPONENTS;
(l) 4-Thla-l-azabicyclo[3,2,O]heptane-2-carboxylic aCld,3,3-dlmethyl-7-oxo-6-[(phenylacetyI)amino] monosodIUm salt (sodIUm
penicillin G); C16H17N2Na04S; [69-57-8]
(2) All solvents

EVALUATOR;
Eric Tomhnson
Department of Pharmacy
University of Amsterdam
The Netherlands
December 1983

CRITICAL EVALUATION: continued
Values for the solubility of sodium penicillin G m 24 solvents at 301!4 K have been reported
by Weiss et al (4). These workers used a pooled commercial sample of high purity (95-100%).
The amount of penIcilhn dissolved was estimated by either drying a solution to constant
weight, or, with some solvents, by visual examination') such that no eVidence of undissolved
solute indicated a solubility of greater than 20 mg cm - . All values reported were uncorrected
for solvent blank, which was generally less than 0.05 mg total. All data accordmg to Weiss
et al have been recalculated to SI units (compiled, and are given In Table 3.
Solvent

SolublhtY3(at 301!4 K)
(mol dm )

water
methanol
ethanol
Isopropanol
Isoamyl alcohol
cyclohexane
benzene
toluene
IIgrom
Isooctane
carbon tetrachloride
ethyl acetate
Isoamyl acetate
acetone
methyl ethyl ketone
diethylether
ethylene chloride
1,4-dlOxane
chloroform
carbon disulfide
pYridme
formamlde
ethylene glycol
benzyl alcohol

a
a
2.80
2.10
5.90
2.95
1.32
5.61

°

8.98
1.18
1.12
6.17
5.33
4.12
1.68
8.42
5.30
1.40
2.33
3.23
a
a
3.10

x
x
x
x
x
x

-2
10_3
10_3
10_4
10_4
10_5
10

x
x
x
x
x
x
x
x
x
x
x
x

-5
10_4
10_3
10_3
10_4
10_4
10_4
10_
4
10_3
10_
4
10_4
10_3
10

x 10

(a solubility greater ,:han
5.6 x 10- 2 mol dm--)

-2

(All solvents are U.S.P. or A.C.S. grade)
All these values have an estimated precision of ! 5% (evaluator). However they are unconfirmed fmdings, and must be deSignated as tentative, except for (I) where the solublhty IS reported
as bemg greater than 5.6 x 10- 2 mol dm- 3 , (which are regarded as doubtful; (11) the value
for solubility In IIgroin, (which IS rejected smce the assay procedure used IS not suffiCiently
sensitive for thiS value to have any meaning); and (111) the value for solubility in acetone
may be compared with that obtained by Page and Waller (Table 1). U.S.P. grade acetone
can contam upto 0.5% (by volume) of water, thus IS appears that thiS is not the explanation
for the discrepancy In the values. Both determination methods used appear to have a similar
accuracy, however, Weiss et al did not conSider whether a solvate eXisted in the acetone
(unlike Page and Walled, and It is probable that thiS could be a reason for the much larger
solubility reported by Weiss et al. Their value is regarded as doubtful.

REFERENCES
(1) Page, J.E.; Waller, J.E. Trans. Faraday Soc. 1949, 45, 755.
(2) Inozemtseva, 1.1.; Trakhtenberg, D.M.; Zmatullina, E.S. Antibiotiki (Moscow) 1974, 19,
448.
(3) Popova, M.V.; Schurchkova, Yu. A.; Massavaya Krist. 1977,3, 51.
(4) Weiss P.J.; Andrew, M.L.; Wright, W.W. Antibiotics and Chemotherapy 1957,7, 374.

Sodium penicillin G
COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy lic aCid, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyl)amino] monosodium salt (sodium
penicillin G); C16H17N2Na04S; [69-57-8]
(2) 2-Propanone (acetone); C H 0; [67-64-1]
3 6
(3) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Page, J.E.; WaJJer, J.G.
Soc. 1949,45, 755-7.

VARIABLES:

PREPARED BY:

137
Trans.

Faraday

A. Regosz

Temperature and solvent compositIOn

EXPERIMENTAL VALUES:

Solubility a
t/OC
40
25
0
-20
-40
-78

in g 100 cm- 3 of acetone containing

less than 0.05% water

1.0% water
0.038
0.022
0.024
0.040
0.088
0.23

0.008
0.004
0.004
0.006
0.011
0.015

2% water
0.10
0.10
0.10
1.2
2.6
1.6

Solubility in 10 3 mol dm -3 - (calculated by compiler)
40
25

o

-20
-40
-78

1.07
0.62
0.67
1.12
2.47
6.45

0.22
0.11
0.11
0.17
0.31
0.42

2.81
2.81
2.81
33.7
27.9
44.9

a The authors report solubilities m acetone containing small percentages of water, but do not
defme what type of percent units employed. It IS most likely that weight percents were used.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
The solubility apparatus consisted of two
test tubes jomed by a ground-glass connector.
The connector had a tube with a glass wool
plug thus permitting solution to be transferred
from one tube to the other. About 5 cm'
of solvent were added to an excess of solid
m the test tube and N , presaturated with
solvent, was bubbled t~rough the mixture.
The bottom test tube with the connector
was placed m a thermostat until thermal
eqUilibrium was reached (1-2 hour). The
apparatus was removed from the thermostat,
fitted with the second test tube, mverted
and returned to the thermostat. After complete
filtratIOn, the filtrate m the second test
tube was allowed to attam room temperature,
and a known volume of the supersaturated
or cloudy solution was analysed. The aliquot
was diluted with KH P0 /K 2HP0
buffer
2 4
4
solutIOn and analysed for peniciTlin by the cup
plate method (I). Acetone solutIOn, warmed
from -50°C to O°C, produced crystals which
upon analysis (details not given) mdicated
that no solvate existed.

SOURCE AND PURITY OF MATERIALS:
Sodium penicillin G was supplied by Glaxo
LaboratOries, and was approx. 100% benzylpenicillin. A.R. Acetone was dried and redistilled from anhydrous K C0 • Water
2
3
content was determmed by Karl-Fischer
titratIOn.
The quality of the water was not described.

ESTIMATED ERROR:
Solubility precision: better than 5% (authors).
Temperature precIsion: none specIfied.

REFERENCES:
(I) Clark; Johnson; Robmson. The Chemistry
of Penicillin. Princeton Unlverslty- Press,
Princeton, N.J., 1949, p. 1031.
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Sodium penicillin G

COMPONENTS:
(l) 4- Th la-I-azablcyclo[3,2,0]heptane-2-carboxy Ilc aCid, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyI)amlno] monosodium salt (sodIUm
penicillin G); CI6HI7N2Na04S; [69-57-8]
(2) I-Butanol; C HIQO; [71-36-3]
4

ORIGINAL MEASUREMENTS:
Inozemtseva, 1.1.; Trakhtenberg,
D.M.;
Zmatulllna, E.S. Antibiotiki
1974, 19,
448-51.
-----

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 25°C

EXPERIMENTAL VALUES:

Solubility of sodIUm penicillin G
determined IOdometricallv
mgcm

-3

0.68

In

I-butanol at 25 ± 1°C

determined gravimetrically
mgcm

1.91

-3

0.70

3
_3 a
10 mol dm
1.96

aCalculated by the compiler

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:
A saturated mixture was prepared by stirring
sodium penicillin G and I-butanol m a thermostat at 25 ± 1°C. The state of saturatIOn
was determined by taking allquots of the
solutiOn at different time mtervals. The
content of sodIUm penicillin G was determined
by both IOdometric titratIOn and gravimetrically by drying to constant weight.

SOURCE AND PURl IT OF HATERIALS:
The pUrity of sodIUm penicillin G was 98%:
Its source was not specified.
A fractIOn of I-butanol boiling at
was used.

ESTIMATED ERROR:
Solubility preCIsIOn: none specified
Temperature preCIsIOn: _±I °C (authors).
REFERENCES:

116-7°C

Sodium penicillin G
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COMPONENTS:
(I) 4- Thia-I-azablcyclo[3,2,0]heptane-2-carboxy lic aCid, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyl)amlno] monosodIUm salt (sodIUm
penicillin G); C 16H 17N2Na04S; [69-57-8]
(2) I-Butanol; C H100; [71-36-3]
4
(3) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Inozemtseva, 1.1.; Trakhtenberg, D.M.;
Zlnatullina, E.S. Antibiotiki 1974, 19, 448-51.

VARIABLES:

PREPARED BY:
A. Regosz

Concentration of water

EXPERIMENTAL VALUES:

Concentration of water
weight per cent

Solubility of sodium peniCillin G at 25 ± 1°C
detd

detd IOdometrIcally
mgcm

-3

103 moi dm

_3 a

mgcm

gravimetrically
-3

10

3 mol dm _3

a

2.41

0.5

0.80

2.24

0.86

1.0

1.06

2.97

1.20

3.37

2.0

3.86

10.83

3.92

11.00

2.5

6.74

18.91

6.86

19.25

3.0

9.20

25.85

9.26

25.98

aCa!culated by the compiler

AUXILIARY INFORMATION
METHOD,APPARATUS/PROCEDURE:
Saturated mixture was prepared by stirring
Na penicillin G and a I-butanol-water solution
in a thermostat at 25 ± 1°C. The state of
saturation was determined by taking aliquots
of the solution at different time Intervals.
The content of the antibiotiC was determined
by both IOdometrIc titration and gravimetrically by drying to constant weight.

SOURCE AND PURITY OF MATERIALS:
Sodium penicillin G was 98% be 1zylpeniClIlIn:
Its source was not specified. A fraction
of I-butanol bOiling at 116-7°C was used.
The water content was determined by KarlFischer titration.
The purity of water was not given.

ESTIMATED ERROR:
Solubility preciSion: none specified
Temperature preciSion: ±loC (authors).

REFERENCES:

A-F
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Sodium penicillin G

CQMPONENTS:
(1) 4- Thla-l-azabicyclo[3,2,0]heptane-2-carboxy hc aCId, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyl)amlno] monosodIUm salt (sodium
pemcdhn G); C 16 H 17N2Na04S; [69-57-8]
(2) I-Butanol; C H O; [71-36-3]
4 IO
(3) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Popova, M.V.; Schurchkova, Yu.A. Massavaya
Krist. 1977, 3, 51-5.

VARIABLES:

PREPARED BY:
A. Regosz

Temperature and solvent compOSitIOn

EXPERIMENTAL VALUES:

:

/'

50 I-

solublhty
(\\c1 ght percent)
40

-

{ .....-.

30
20

1~t • •

....,

,

10 20

;:
•

30

40

2

3

,
50

4
l/"C

I-butanol/water weight ratio
1 - 2.5

2-- 5
3 - 15
4 - 30

AUXI LI ARY INFORHATION
METHOD APPARATUS/PROCEDURE:
An excess of sodIUm pemcillin G and a
I-butanol/water mixture were placed In
a flask and stirred In an ultrathermostat
for 3-5 hours. Ahquots of the saturated
solution were Withdrawn at a given temperature through a filter under vacuum. The
content of the dissolved solute was determined
gravlmetncally by drying the filter to constant
weight. In some expenments the results
were confirmed by lodometnc titration.

SOURCE AND PURITY OF MATERIALS:
The sources and pun ties of sodIUm pemcdlin G
and I-butanol were not specified.
Water was distilled.

ESTIMATED ERROR:
Solubility preCisIOn: none specified
Temperature preCisIOn: none specified

REFERENCES:

Sodium penicillin G
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COMPONENTS:
(1) />- Thia-l-azablcyclo[3,2,0]heptane-2-carboxy lic aCid, 3, 3-dimethyl-7-oxo-6-[(phenylacetyJ)amlno] monosodium salt (sodium
penicillin G); C 16H 17N2NaO/>S; [69-57-8]
(2) Water; Hp; [7732-18-5]

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
37/>-7.

VARIABLES:

PREPARED BY:

One temperature: 28°C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of sodium penicillin G in water at 28 ± />°C was reported as greater than:
)
20 mg cm -3 (Greater than 5.6 x 10 -2 mol dm -3 solutIOn - compiler.

AUXILIARY INFORNATION
METHOD APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± />°C). If all of the material appeared
to be In solution, the solubility was conSidered
to be greater than 20 mg cm-'.

SOURCE AND PURITY OF MATERIALS.
SodIUm penicillin G was a pooled commercial
product of high purity (95 to 100%).
Water was of U.S.P. or A.C.S. grade.

ESTIMATED ERROR:
Solubility precision: none specified
Temperature precision: ±/>°C (authors).
REFERENCES:

Sodium penicillin G
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COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy hc aCld,3,3-dlmethyl-7-oxo-6-[(phenylacetyOammo] monosodIUm salt (sodIUm
pemcdiin G)j C 16H17N2Na04S; [69-57-8]
(2) Methanolj CH 0; [67-56-1]
4

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

SolubIlIty of sodIUm pemcdiin G m methanol at 28 ± 4°C was reported as greater than:
-3
-2-3
20 mg cm
(Greater than 5.6 x 10 mol dm solution - compder).

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:
3

Ten cm of solvent were added to about
200 mg of the antIbIOtIC in a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4°C). If all of the material appeared
to be m solutIOn, the solubIlIty was conSIdered
to be greater than 20 mg cm- 3 •

SOURCE AND PURITY OF MATERIALS:
SodIUm penicdlin G was a pooled commercial
product of hIgh pUrity (95 to 100%).
Methanol

was

of

A.C.S.

or

U.S.P.

grade.

ESTIMATED ERROR:
Solubility precision: none specified
Temperature precision: ± 4°C (authors).

REFERENCES:

Sodium penicillin G

143

COMPONENTS:
(1) 4- Thla-l-azabicyclo[3,2,0]heptane-2-carboxy lic acid, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyJ)amlno] monosodium salt (sodIum
penlcilhn G); CI6HI7N2Na04S; [69-57-8]
(2) Ethanol; C H 0; [64-17-5]
2 6

ORIGINAL MEASUREMENTS:
WeIss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C
EXPERIMENTAL VALUES:

Solubihty of sodIum pemcillin G In ethanol at 28 ±4°C was reported as:
10.0 mg cm -3 • ( 2.8 x 10-2 mol dm -3 solution - compIler)

AUXILIARY INFORHATlON
METHOD APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtiC in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± lj.°C). If there was any VIsible Insoluble
rna terlal the suspension was centrIfuged
WIthin an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear fIltrate
were added to a tared ( ± 0.1 mg) weIghing
bottle and evaporated at 100°C. The reSIdue
was further dried for 3 hr at 60°C In a
vacuum oven. After coohng, the reSIdue
was reweighed (± 0.1 mg). If the reSIdue
was 0.5 mg or less, a second ahquot of
clear fdtrate was placed in a tared (± 0.01
mg) weIghing bottle, and the procedure
of evaporatIon, drying, cooling and reweighing
( ± 0.0 I mg) was repeated.

SOURCE AND PURITY OF HATERIALS:
SodIUm pemcdJin G was a pooled commerCIal
product of hIgh pUrity (95 to 100%).
Ethanol

was

of

U.S.P.

or

A.C.S.

grade.

ESTIMATED ERROR:
Solublhty preCIsIOn: none speCIfied
Temperature preCIsIOn: ± lj.°C (authors).
REFERENCES:
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Sodium penicillin G

COMPONENTS:
(I) 4- Th la-l-azablcyclo[3,2,0]heptane-2-carboxy lic aCid, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyJ)amlno] monosodIUm salt (sodium
penicillin G); CI6HI7N2Na04S; [69-57-8]
(2) 2-Propanol (lsopropanoJ); C H 0; [67-63-0]
3 8

ORIGINAL MEASUREMENTS:
WeiSS, P.J.; Andrew, M.L; Wnght, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solubility of sodium penicillin G In Isopropanol at 28 ± 4°C was reported as:
)
0.75 mg cm -3 (2.10 x 10 -3 mol dm -3 solution - compiler.

AUXILIARY
METHOD APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibiotiC In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). If there was any VISible Insoluble
material the suspension was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drYing, cooling and reweighing
(± 0.01 mg) was repeated.

INFOR}~TION

SOURCl AND PURITY OF MATERIALS;
Sodium penicillin G was a pooled commercial
product of high punty (95 to 100%).
Isopropanol was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility preciSIOn: none specified
Temperature preCision: ± 4°C (authors).

REFERENCES:

Sodium penicillin G
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COMPONENTS:
(1) 4- Thia-l-azablcyclo[3,2,0]heptane-2-carboxy hc aCid, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyl)amlno] monosodium salt (sodlUm
penicillin G); C 16H 17N2Na04S; [69-57-8]
(2) I-Butanol,3-methyl- (Isoamyl alcohol);
C H 0; [123-51-3]
5 12

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C
EXPERIMENTAL VALUES:

Solublhty of sodium penlcllhn G in lsoamyl alcohol at 28 ± 4°C was reported as:
)
2.1 mg cm -3 (5.9 x 10 -3 mol dm -3 solutIOn - complIer.

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). if there was any vlslble Insoluble
material the suspensIOn was centrlfuged
Within an hour. After centrifugation, the
clear part of the soln was flltered under
vacuum and 2 cm' of the clear flltrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at lOO°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After coohng, the resldue
was reweighed ( ± 0.1 mg). if the reSidue
was 0.5 mg or less, a second ahquot of
clear flIt rate was placed In a tared (± 0.01
mg) weighing bottie, and the procedure
of evaporatIOn, drying, cooling and reweighing
(± 0.0 1 mg) was repeated.

SOURCE AND PURITY OF MATERIALS;
Sodium penicillin G was a pooled commerclal
product of hlgh pUrity (95 to 100%).
Isoamyl
grade.

alcohol

was

of

A.C.S.

or

U.S.P.

ESTIMATED ERROR:
Solublhty precision: none speclfied
Temperature preciSIOn: ± 4°C (authors).
REFERENCES:
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Sodium penicillin G

COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy hc aCid, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyJ)amlno] monosodium salt (sodIUm
pemcl1lin G); C 16H 17N2Na04S; [69-57-8]
(2) Cyclohexane; C H 12; [J 10-82-7]
6

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solubility of sodium pemcl1lin G In 'cyclohexane at 28± 4°C was reported as:
0.11 mg cm -3 . (2.95 x 10 -4 mol dm -3 solutIOn - compl Ier )•

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). If there was any viSible Insoluble
matenal t~ suspension was centnfuged
within an hour. After centnfugatlOn, the
clear part of the soln was fl1tered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATeRIALS:
Sodium pemcllhn G was a pooled commercial
product of high purity (95 to 100%).
Cyclohexane was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubihty precIsion: none speCIfied
Temperature preCIsIOn: ± 4°C (authors).
REFERENCES:

Sodium penicillin G
COMPONENTS:

(1) 4- Thia-l-azablcyclo[3,2,0]heptane-2-carbo-

xy Iic aCid, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyJ)amino] monosodium salt (sodIUm
penicillin G); C16H17N2Na04Sj [69-57-8]
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ORIGINAL MEASUREMENTS:

Weiss, P.J.;
Antibiotics
374-7.

Andrew, M.L.; Wright, W.W.
and Chemotherapy 1957, 7,

(2) Benzene; C H ; [71-43-2]
6 6

VARIABLES:

PREPARED BY:

A. Regosz

One temperature: 28°C
EXPERIMENTAL VALUES:

Solubility of sodium peniCillin G In benzene at 28 ± 4°C was reported as:
-3
-4
-3
0.047 mg cm
(1.32 x 10 mol dm
solution - compiler).

AUXILIARY INFORMATION
METHOD,APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antibIOtiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). 1£ there was any viSible Insoluble
material the suspensIOn was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSiduE'
was reweighed ( ± 0.1 mg). 1£ the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and rewelghmg
(±0.01 mg) was repeated.

A-F·

SOURCE AND PURl IT OF HATERIALS:

Sodium penicillin G was a pooled commerCial
product of high pUrity (95 to 100%).
Benzene

was

of

A.C.S.

or

U.S.P.

grade.

ESTIMATED ERROR:

Solubility precIsIOn: none specified
Temperature preCisIOn: ± 4°C (authors).
REFERENCES:
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Sodium penicillin G

COMPONENTS:

ORIGINAL MEASUREMENTS:

(1) 4- Thla-l-azablCyclo[3,2,0]heptane-2-carboxy lic aCid, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyl)amlno] monosodIUm salt (sodium
penicillin G); CI6H17N2Na04S; [69-57-8]

WeiSS, P.J.;
Antibiotics
374-7.

Andrew, M.L.; Wright, W.W.
and Chemotherapy 1957, 7,

(2) Benzene,methyl- (toluene); C H ;
7 8
[108-88-3]
VARIABLES:

PREPARED BY:

A. Regosz

One temperature: 28'C

EXPERIMENTAL VALUES:

Solubility of sodium penicillin G In toluene at 28 ± 4°C was reported as:
)
0.02 mg cm -3 (5.61 x 10 -5 mol dm -3 solutIOn - compiler.

AUXI LlARY I NFORHATION
METHOD APPARATUS !PROCEDURE:

Ten cm) of solvent were added to about
200 mg of the antibIOtic In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). If there was any VISible Insoluble
ma terlal the suspensIOn was centrifuged
Within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100'C. The reSidue
was further dried for 3 hr at 60'C In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (±0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(±0.01 mg) was repeated.

SOURCI:. AND PURITY OF

~lAn.RIALS;

Sodium penicillin G was a pooled commerCial
product of high purity (95 to 100%).
Toluene

was

of

A.C.S.

or

U.S.P.

grade.

rSTHlATI:.D r.RROR:

Solubility precIsIOn: none specIfied
Temperature precIsIOn: ± 4°C (authors).
Rt.FERENO.S:

Sodium penicillin G
COMPONENTS:

149

ORIGINAL MEASUREMENTS:

(I) 4- Thla-l-azabicyclo[3,2,0]heptane-2-carboxy hc aCid, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyl)amlno] monosodIUm salt (sodium
penlclihn G); CI6H17N2Na04S; [69-57-8]
(2) Petroleum ether (hgroln)

VARIABLES:

Weiss, P.].;
Antibiotics
374-7.

Andrew, M.L.; Wright, W.W.
and Chemotherapy 1957, 7,

PREPARED BY:

A. Regosz

One temperature: 28°C
EXPERIMENTAL VALUES:

Solubility of sodIUm penlclihn G In hgroin at 28 ±4°C was reported as:
-3
-3
0.0 mg cm
(0.0 mol dm
solutIOn - complier).

AUXI LlARY I NFORHATJON
METHOD APPARATUS/PROCeDURE:

Ten cm' of solvent were added to about
200 mg of the antibIOtiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). If there was any vIsible Insoluble
material the suspension was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was flitered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear flitrate was placed In a tared (± 0.0 I
mg) weighing bottle, and the procedure
of evaporatIOn, drying, cooling and reweighing
(±0.01 mg) was repeated.

SOURCe AND PURl TV OF HAH.Rl ALS:

Sodium penlclihn G was a pooled commercial
product of high pUrity (95 to 100%).
Ligroln was of A.C.S. or U.S.P. grade.

"STIMAHD leRROR:

Solublhty precision: none speCified
Temperature precIsIOn: ± 4°C (authors).
RU'ERENCeS,
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Sodium penicillin G

COMPONENTS:
(J) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy llc ac Id, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyJ)ammo] monosodium salt (sodium
penicillin G); C16H17N2Na04S; [69-57-8]
(2) Pentane,2,2,4-trlmethyl- (Isooctane);
C H ; [540-84-1]
8 18

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solubility of sodium penlcillm G m Isooctane at 28± 4°C was reported as:
)
0.032 mg cm -3 (8.98 x 10 -5 mol dm -3 solution - compiler.

AUXI LI ARY INFORMATION
METHOD APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibIOtiC m a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(28 ± 4°C). If there was any VISible msoluble
material the suspensIOn was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear filtrate
were added to a tared ( ± 0.1 mg) welghmg
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C m a
vacuum oven. After coolmg, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (± 0.01
mg) welghmg bottle, and the procedure
of evaporation, drymg, coolmg and rewelghmg
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS;
Sodium penicillin G was a pooled commercial
product of high purity (95 to 100%).
Isooctane

was of

A.C.S.

or

U.S.P.

grade.

ESTIMATED ERROR:
Solubility precIsion: none specified
Temperature precision: ± 4°C (authors).

REFERENCES;

Sodium penicillin G
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COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,O]heptane-2-carboxy hc aCld,3,3-dimethyl-7-oxo-6-[(phenylacetyl)amlno] monosodium salt (sodium
pemclilln G); CI6HI7N2Na04S; [69-57-8]
(2) Methane, tetrachloro- (carbon tetrachloride);
CCI ; [56-23-5]
4

ORIGINAL MEASUREMENTS:
WeiSs, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solubility of sodium penicl1lin G in carbon tetrachloride at 28± 4°C was reported as:
0.042 mg cm -3

(1.18 x 10 -4 solutIOn - complier).

AUXILIARY INFORHATION
METHOD APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). If there was any viSible Insoluble
material the suspension was centrifuged
Within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear fl1trate was placed in a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(± 0.01 mg) was repeated.

SOURCr. AND PURITY OF HATERlALS:
Sodium penicl1lin G was a pooled commerCIal
product of high purity (95 to 100%).
Carbon tetrachloride was of A.C.S. or U.S.P.
grade.

r.STlMATED r.RROR:
Solubihty preciSIOn: none specified
Temperature preCision: ± 4°C (authors).
REFERENCES;
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Sodium penicillin G

COMPONENTS:
(I) 4- Th Ia-I-azablcyclo[3,2,0]heptane-2-carboxy lIC aCId,3,3-dlmethyl-7-oxo-6-[(phenylacetyJ)amlno] monosodium salt (sodium
pemcJllln G); CI6HI7N2Na04S; [69-57-8]
(2) AcetIc aCld,ethyl ester (ethyl acetate);
C H 0 ; [141-78-6]
4 8 2

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

SolubJllty of sodium pemcllhn G In ethyl acetate at 28± 4°C was reported as:
)
0.40 mg cm -3 (1.12 x 10 -3 mol dm -3 solution - compiler.

AUXI LI ARY INFORNATION
METHOD APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). If there was any VISible msoluble
ma terlal the suspensIOn was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was fJltered under
vacuum and 2 cm' of the clear fJltrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After coohng, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second ahquot of
clear fJltrate was placed In a tared (±0.01
mg) weighing bottle, and the procedure
of evaporatIOn, drying, coohng and rewelghmg
(±0.01 mg) was repeated.

SOURCe AND PURITY OF MATERIALS:
Sodium penicillin G was a pooled commercial
product of high pUrity (95 to 100%).
Ethyl acetate was of A.C.S. or U.S.P. grade.

eSTIMATED ERROR:
Solublhty precIsIOn: none speCified
Temperature precision: ±4°C (authors).

Rr,FERENCES:

Sodium penicillin G
COMPONENTS:

(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xy lic aCid, 3, 3-dlmethyl-7-oxo-6-[(pheny1acetyJ)amlno] monosodium salt (sodium
penlctilin G); C16H17N2Na04S; [69-57-8]
(2) l-Butanol,3-methyl acetate (Isoamyl
acetate); C 7 H 14°2; [J 23-92-2]
VARIABLES:

153

ORIGINAL MEASUREMENTS:

Weiss, P.J.;
Antibiotics
374-7.

Andrew, M.L.; Wright, W. W.
and Chemotherapy 1957, 7,

PREPARED BY:

A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solubility of sodium peniCillin G In Isoamyl acetate at 28 ± 4°C was reported as:
0.22 mg cm -3 (6.17 x 10 -4 mol dm -3 solutIOn - comptler )

AUXILIARY INFORNATION
METHOD APPARATUS/PROCEDURE:

Ten cm) of solvent were added to about
200 mg of the antibiotic In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). If there was any VISible Insoluble
rna tenal the suspensIOn was centnfuged
within an hour. After centrifugatIOn, the
clear part of the soln was ftltered under
vacuum and 2 cm) of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at lOO°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the residue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.0 1
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(±0.01 mg) was repeated.

SOURCc AND PURITY OF MATERIALS:

Sodium peniCillin G was a pooled commerCial
product of high purity (95 to 100%).
Isoamyl
grade.

acetate

was

of

A.C.S.

or

U.S.P.

ESTIMATED ERROR:

Solubility preCISIOn: none specified
Temperature preCision: ± 4°C (authors).
lU.FERENCES:
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Sodium penicillin G

COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy IIC aCid, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyJ)amlno] monosodium salt (sodium
penlctlltn G); CI6H17N2Na04S; [69-57-8]
(2) 2-Propanone (acetone); C H 0; [67-64-1]
3 6

ORIGINAL MEASUREMENTS:
WeiSS, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solublhty of sodium penicillin G In acetone at 28± 4°C was reported as:
0.19 mg cm -3 ( 5.33 x 10-4 mol dm -3 solution - comptler ).

AUXI LI ARY INFORNATION
METHOD

APPARATUS/PROC~DURE:

Ten cm' of solvent were added to about
200 mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). If there was any visible Insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was ftltered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooltng, the residue
was reweighed (± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear ftltrate was placed In a tared (±0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(±0.01 mg) was repeated.

SOURC~

AND

PURll~

OF MATERIALS:

Sodium penlcilltn G was a pooled commerCial
product of high pUrity (95 to 100%).
Acetone

was

of

A.C.S.

or

U.S.P.

grade.

ESTIMATED ERROR:
Solubility preCiSion: none specifled
Temperature preciSIOn: ± 4°C (authors).

REFERENCES;

Sodium penicillin G
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COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy llc aCId, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyl)ammo] monosodIUm salt (sodIUm
pemc111m G); C16H17N2Na04S; [69-57-8]
(2) 2-Butanone; C H 0; [78-93-3]
4 8

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C
EXPERIMENTAL VALUES:

Solublhty of sodIum pemcilhn G in 2-butanone at 28 ± 4°C was reported as:
.
.)
0.15 mg cm -3 (4.12 x 10 -4 mol dm - 3
solutIon
- compIler.

AUXI LI ARY INFORNATION
METHOD N'PARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(28 ± 4°C). If there was any visible insoluble
material the suspension was centrifuged
wlthm an hour. After centrifugatIon, the
clear part of the soln was fl1tered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C m a
vacuum oven. After coolmg, the residue
was reweIghed (± 0.1 mg). If the resIdue
was 0.5 mg or less, a second ahquot of
clear fl1trate was placed m a tared (±0.01
mg) welghmg bottle, and the procedure
of evaporation, drymg, cooling and reweIghing
(±0.01 mg) was repeated.

SOURCE AND PURl TV OF MATERIALS;
Sodium pemcillin G was a pooled commercIal
product of hIgh pUrity (95 to 100%).
2-Butanone was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility precision: none specified
Temperature preCIsion: ± 4°C (authors).
REFERENCES:
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Sodium penicillin G

COMPONENTS:

ORIGINAL MEASUREMENTS:

(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy lic aCld,3,3-dlmethyl-7-oxo-6-[(phenylacetyl)amlno] monosodium salt (sodium
penicillin G); CI6H17N2Na04S; [69-57-8]

WeiSs, P.J.;
Antibiotics
374-7.

Andrew, M.L.; Wright, W.W.
and Chemotherapy 1957, 7,

(2) Ethane,I,1 '-oxybls- (dlethyl ether); C H O;
4 lO
[60-29-7]
VARIABLES:

PREPARED BY:

A. Regosz

One temperature: 28°C
EXPERIMENTAL VALUES:

Solubility of sodIUm penicillin G In diethyl ether at 28± 4°C was reported as:
0.06 mg cm -3 • ( 1.68 x 10 -4 mol dm -3 solution - compiler).

AUXILIARY INFORHATION
METHOD APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antibiotic in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). If there was any vIsible Insoluble
rna terlal the suspensIon was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweIghed (± 0.1 mg). If the reSIdue
was 0.5 mg or less, a second ahquot of
clear fIltrate was placed In a tared (±0.01
mg) weighing bottle, and the procedure
of evaporation, drying, coohng and reweIghing
(±0.01 mg) was repeated.

SOURCI:. AND PURl TV OF MATERIALS:

SodIum penicilhn G w<;ls a pooled commercIal
product of high pUrity \95 to 100%).
Diethyl ether was of U.S.P. or A.C.S. grade.

ESTIMATED ERROR:

SolubIhty preciSIOn: none specified
Temperature preCISIOn: ±4°C (authors).
REFERENCES:

Sodium penicillin G
COMPONENTS:

157

ORIGINAL MEASUREMENTS:

(1) 4- Thia-l-azablcyclo[3,2,0]heptane-2-carboxy hc aCid, 3, 3-dimethyl-7-oxo-6-[(phenylacetyl)amlno] monosodIUm salt (sodIUm
peniCillin G); CI6H17N2Na04S; [69-57-8]
(2) E thane,dlchloro- (ethylene chloride);
C H C1 ; [1300-21-6]
2 4 2
VARIABLES:

WeiSS, P.].;
Antibiotics
374-7.

Andrew, M.L.; Wright, W.W.
and Chemotherapy 1957, 7,

PREPARED BY:

A. Regosz

One temperature: 28°C
EXPERIMENTAL VALUES:

Solubility of sodium peniCillin G in ethylene chloride at 28± 4°C was reported as:
)
0.30 mg cm -3 (8.42 x 10-4 mol dm -3 solution - compiler.

AUXILIARY INFORNATlON
METHOD AI'PARATUS/PROCWURE:

Ten cm' of solvent were added to about
200 mg of the antibiotiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). If there was any VISible Insoluble
material the suspension was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C in a
vacuum oven. After coohng, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second ahquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(± 0.01 mg) was repeated.

SOURCI:. ANI) PURl IT OF HA11:.RIALS:

Sodium penicillin G was a pooled commercial
product of high purity (95 to 100%).
Ethylene chloride was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:

SoJublhty preclSlon: none specified
Temperature precision: ±4°C (authors).
IU.FERENCES:
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Sodium penicillin G

COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xy bc aCld,3,3-dlmethyl-7-oxo-6-[(phenylacetyl)ammo] monosodium salt (sodium
penlcillm G); CI6H17N2Na04S; [69-57-8]
(2) 1,4-DlOxane; C H 0 ; [123-91-1]
4 8 2

VARIABLES:

ORIGINAL MEASUREMENTS:

Weiss, P.].;
Antibiotics
374-7.

Andrew, M.L.; Wnght, W.W.
and Chemotherapy 1957, 7,

PREPARED BY:

One temperature: 28°C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of sodium penicillin G in 1,4-dioxane at 28 ± 4°C was reported as:
1.9 mg cm- 3 (5.3 x 10- 3 mol dm- 3 solution - compiler).

AUXI LI ARY INFORNATION
METHOD APPARATUS/PROClDURE:

Ten cm' of solvent were added to about
200 mg of the antibiotic in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(28 ± 4°C). If there was any Visible msoluble
matenal the suspensIOn was centnfuged
wlthm an hour. After centnfugatlOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100°C. The reSidue
was further dned for 3 hr at 60°C m a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (± 0.0 I
mg) welghmg bottle, and the procedure
of evaporation, drymg, coolmg and rewelghmg
(± 0.01 mg) was repeated.

SOURer. AND PURl IT OF NAllRI ALS;

Sodium penicillin G was a pooled commercial
product of high punty (95 to 100%).
1,4-DlOxane was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility preCisIOn: none specified
Temperature preCISIOn: ± 4°C (authors).
REFERENCES:

Sodium penicillin G
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COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy lic aCld,3,3-dlmethyl-7-oxo-6-[(phenylacetyl)amlno] monosodium salt (sodIUm
penicillin G); C16H17N2Na04S; [69-57-8]
(2) Methane,trlchloro- (chloroform); CHC1 ;
3
[67-66-3]

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright, w. w.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:

One temperature: 28°C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of sodium penicillin G In chloroform at 28 ± 4°C was reported as:
)
0.05 mg cm -3 ( 1.40 x 10 -4 mol dm -3 solution - compiler.

AUXI LI ARY INFORHATION
METHOD APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). If there was any vIsible Insoluble
material the suspension was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the residue
was reweighed (± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(± 0.01 mg) was repeated.

SOURCE. AND PURl TY OF MATERIALS:
Sodium penicillin G was a pooled commercial
product of high purity (95 to 100%).
Chloroform was of U.S.P. or A.C.S. grade.

~STIMATED

ERROR:

Solubility precIsion: none specIfied
Temperature preciSIOn: ±4°C (authors).

REFERENCES:
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Sodium penicillin G

COMPONENTS:
(l) 1>- Thla-l-azabicyclo[3,2,0]heptane-2-carbo-

xy hc aCid, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyI)ammo] monosodium salt (sodium
penlctllm G); C 16H 17N2Na0I>S; [69-57-8]
(2) Carbon disulfide; CS ; [75-15-0]
2

VARIABLES:

ORIGINAL MEASUREMENTS:

Weiss, P.].;
Antibiotics
371>-7.

Andrew, M.L.; Wright, W. W.
and Chemotherapy 1957, 7,

PREPARED BY:

One temperature: 28·C

A. Regosz

EXPERIMENTAL VALUES:

SolubilIty of sodium penicillin G m carbon disulfide at 28± I>·C was reported as:
0.083 mg cm- 3 (2.33 x 10-1> mol dm- 3 solution - comptler).

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antibiotic m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 :t- I>·C). If there was any visible msoluble
material the suspension was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was ftltered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighmg
bottle and evaporated at 100·C. The reSidue
was further dried for 3 hr at 60·C m a
vacuum oven. After coolmg, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second alIquot of
clear ftltrate was placed m a tared (± 0.0 I
mg) welghmg bottle, and the procedure
of evaporatIOn, drymg, coolIng and rewelghmg
(± 0.0 I mg) was repeated.

SUURCe ANt> PURl TY OF MAn.RIALS:

Sodium penicillin G was a pooled commercial
product of high pUrity (95 to 100%).
Carbon
grade.

disulfide

was

of

A.C.S.

or

U.S.P.

ESTIMATED eRROR:

SolubilIty preclSlon: none specIfied
Temperature precIsIOn: ± I>·C (authors).
Rr.FERENCES:
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Sodium penicillin G
COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy hc aCld,3,3-dlmethyl-7-oxo-6-[(phenylacetyJ)amlno] monosodIUm salt (sodIum
penlclihn G); CI6HI7N2Na04S; [69-57-8]
(2) Pyridine; C H N; [110-86-1]
5 5

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solublilty of sodIum penicillin G

In

1.15 mg cm -3

pyridine at 28 ± 4°C was reported as:
(3.23 x 10 -3 mol dm -3 solution - complier).

AUXI LI ARY INFORNATION
METHOD APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibIOtIC in a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). If there was any vIsIble insoluble
material the suspensIon was centrifuged
WIthin an hour. After centrifugatIOn, the
clear part of the soln was flitered under
vacuum and 2 cm) of the clear flitrate
were added to a tared ( ± 0.1 mg) weIghing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After coohng, the reSIdue
was reweIghed (± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear flitrate was placed In a tared (± 0.01
mg) weIghing bottle, and the procedure
of evaporatIon, drying, coohng and reweighing
(± 0.0 I mg) was repeated.

SOLJRCl AND PURITY OF MATERIALS;
Sodium penicilhn G was a pooled commerCIal
product of high pUrity (95 to 100%).
Pyridine

was

of

A.C.S.

or

U.S.P.

grade.

ESTIMATED ERROR:
Solubility precision: none specifIed
Temperature precIsion: ± 4°C (authors).
REFERENCES:
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Sodium penicillin G

COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy lic aCld,3,3-dlmethyl-7-oxo-6-[(phenylacetyl)ammo] monosodlUm salt (sodium
penlcilhn G); C l6H 17N2Na04S; [69-57-8]
(2) Formamlde; CH NO; [75-12-7]
3

ORIGINAL MEASUREMENTS:
WeiSS, P.].; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solublhty of sodium penlClllm G in formam ide at 28± 4°C was reported as greater than:
)
20 mg cm -3 • (Greater than 5.6 x 10 -2 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:
Ten cm] of solvent were added to about
200 mg of the antibiotic in a 15 cm] glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4°C). If all of the material appeared
to be m solution, the solublhty was considered
to be greater than 20 mg cm-].

SOURCI:. AND PURITY OF MATl:.RIALS;

Sodium penicillin G was a pooled commerCial
product of high pUrity (95 to 100%).
Formamlde was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility precIsion: none specified
Temperature precision: ± 4°C (authors).

REFERENCES:

Sodium penicillin G
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COMPONENTS:
ll) 4- Thla-l-azabicyclo[3,2,O]heptane-2-carboxy lic aCld,3,3-dimethyl-7-oxo-6-[(phenylacetyl)amino] monosodIUm salt (sodium
penicillin G); C 16H 17N2Na04S; [69-57-8]
(2) 1,2-EthanedlOl (ethylene glycol); C H 0 ;
2 6 2
[107-21-1]

ORIGINAL MEASUREMENTS:
WeiSS, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solubility of sodIUm penicillin G In ethylene glycol at 28 ± 4°C was reported as greater than:
.
)
20 mg cm -3 (Greater than 5.6 x 10 -2 mol dm - 3
solution
- compiler.

AUXILIARY INFORHATION
METHOD APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibiotic In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If all of the material appeared
to be in solution, the solubility was considered
to be greater than 20 mg cm-).

SOURCE AND PURITY OF MATERIALS;
Sodium penicillin G was a pooled commercial
product of high purity (95 to 100%).
Ethylene
grade.

glycol

was

of

A.C.S.

or

U.S.P.

ESTIMATED ERROR:
Solubility precision: none specified
Temperature precision: ±4°C (authors).

REFERENCES;
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Sodium penicillin G

COMPONENTS:
(l) 4- Thla-l-azabicyclo[3,2,0]heptane-2-carboxy hc aCld,3,3-dlmethyl-7-oxo-6-[(phenylacetyl)ammo] monosodlUm salt (sodlUm
pemcllhn G); CI6H17N2Na04S; [69-57-8]
(2) Benzenemethanol (benzyl alcohol); C H 0;
7 8
[100-51-6]

ORIGINAL MEASUREMENTS:
WeiSS, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C
EXPERIMENTAL VALUES:

Solubility of sodium peniclllin G m benzyl alcohol at 28.:l:4°C was reported as:
11.2 mg cm -3 • {3.1 x 10 -2 mol dm -3 solutIOn - complier )

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antibiotic m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). If there was any VISible insoluble
material the suspensIOn was centnfuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100°C. The reSidue
was further dned for 3 hr at 60°C m a
vacuum oven. After cooling, the residue
was reweighed (± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear flltrate was placed m a tared (± 0.01
mg) welghmg bottle, and the procedure
of evaporatIOn, drying, cooling and reweighing
( ±0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS;

SodlUm pemcillin G was a pooled commercial
product of high punty (95 to 100%).
Benzyl
grade.

alcohol

was

of

A.C.S.

or

U.S.P.

ESTIMATED ERROR:
Solubility precision: none specified
Temperature precision: ±4°C (authors).
REFERENCES:

Ammonium penicillin G
COHPONENTS:
(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2-carboxylic acid,3,3-dimethyl-7-oxo-6-[(phenylacetyJ)ammo], monoammonium salt
(ammonium penicillin G); C16H20N304S;
[75333-20-9]
(2) 2-propanone (acetone); C3H60; [67-64-1]
(3) 'Water: ~O; [7732-18-5]
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EVALUATOR:
Eric Tomlinson
Department of Pharmacy,
University of Amsterdam,
The Netherlands.
December 1983

CRITICAL EVALUATION:
Page and Waller (1) determined the solubility m acetone containing less than 0.05%, 1.0%
and 2.0% (probably weight percents - evaluator) of water over the temperature range 195
K to 313 K. The authors state that the precision In the reported solubility values is better
than = 5%. The precision In the temperature is probably =1 K (evaluator). Consideration
of the stated pUrity of the sample and the solubility determination procedure used, gives
that the values reported by these workers (Table 1) may be regarded as tentative.
Table 1. Solubilities of sodium penicillin G m acetone/water mixtures.
Solubility in acetone contaming water (10 3 mol dm-3)a
2%water

K

<0.05% water

1% water

313
298
273
253
233
195

51
34

14
8.6
4.3
2.3

26
10
5.7

1.9

4.3
7.1

10

7.7
9.4
13

4.3

4.3

(a units calculated by compiler; b probably weight percents).
Contrary to the results found by the same workers for potassium penicillin G and for sodIUm
penicillin G, the solubility of ammonium penicillin G was reduced by the addition 1% of
water to acetone, though It Increased with the addition of 2% water. The workers found
no evidence of solvate formatIOn in the acetone, and it is possible that the observed effect
is due to a precipitation of the penicillin upon the additIOn of small amounts of water.

REFERENCE
(1) Page, J.E.; Waller, J.E. Trans. Faraday Soc. 1949,45, 755.
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Ammonium penicillin G

COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy lic aCid, 3,3-dlmethy1-7-oxo-6-[(phenylacetyJ)ammo],monoammonium salt, (ammOnium penicillin G); C 16H20N304S;
[75333-20-9]
(2) 2-Propanone (acetone); C H 0; [67-64-1]
3 6
(3) Water; Hp; [7732-18-5]

ORIGINAL MEASUREMENTS:
Page, J.E.; Waller, J.G. Trans. Faraday Soc.
1949,45, 755-7.

VARIABLES:

PREPARED BY:

Temperature and solvent compositIOn

A. Regosz

EXPERIMENTAL VALUES:
Solubility m mg cm
t/oC

< 0.05

-3

of acetone containing
1 %a water

%a water

2 %a water

40

18

5.0

9.0

25

12

3.0

3.5
2.0

0

3.5

1.5

-20

2.7

0.80

1.5

-40

3.3

0.65

1.5

-78

4.5

1.5

2.5

Solubility m 10
40

51

25

34

o

3

mol dm

-3

- (compiler)

14
8.6

26
10

10

4.3

5.7

-20

7.7

2.3

4.3

-40
-78

9.4
13

I. 9
4.3

4.3
7.1

apercent units are not defmed, though are probably weight percents -(compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
The soly apparatus consisted of two test
tubes Joined by a ground glass connector.
The connector had a tube with a glass wool
plug thus permlttmg soln to be transferred
from one tube to the other. About 5 cm'
of solvent were added to an excess of solid
m the test tube, and N presaturated with
2
solvent was bubbled through the mixture.
The bottom test tube with the connector
was placed in a thermostat until thermal
equilibnum was reached 0-2 hr). The apparatus
was removed from the thermostat, fitted
with the second test tube, mverted and returned to the thermostat. After complete filtratIOn,
the filtrate m the second test tube was
allowed to attam room temp and a known
volume of the supersaturated or cloudy soln
was taken for analysIs. The aliquot was diluted
with KH P0 4 /K2 HP0 buffer soln and analysed
2
4
for penlcillm G" content by a microbIOlogical
method. Acetone soln warmed from -50°C to
O°C produced crystals which upon analysIs
(details not given) mdicated that no solvate
eXisted.

SOURCE AND PURITY OF MATERIALS:
AmmonIUm penicillin G was from
Laboratories, and was approx. 100%
Acetone was A.R. quality, and was
and redistilled from K C0 before use.
2
3
The punty and source of water used
not given.

Glaxo
w/w.
dned
were

ESTIMATED ERROR:
Solubility precision: better than 5% (authors).
Temperature precIsion: not specified but
probably ± 1°C.
REFERENCES:

Benethamine penicillin G
COHPONENTS:
(1) 4-Thia-l-azablcycJo[3,2,0]heptane-2-carboxylic aCld,3,3-dimethy1-7-oxo-6-[(phenylacetyl)amlno]-, compd with N-(phenylmethyl)
benzene ethanamlne (1:1) (benethamlne
penicillin G); CI6HI8N204S,CI5HI7N;
l751-84-8]
(2) Water; H Q [7732-18-5]
2
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EVALUATOR:
Enc Tomlinson.
Department of Pharmacy
University of Amsterdam,
The Netherlands.
December 1983

CRITICAL EVALUATION:
The Influence of pH (l.40 to 8.30) and temperature ( 297 K and 310 K) on the aqueous solubility of benethamine penicillin G have been studied by Brunner and Margreiter (1). The amount
of pemclllin dissolved In the solvent was determined by drying to constant weight. A precIsion
~ 2% IS estimated for all the solubility values reported, (evaluator). It is not pOSSible to
estimate thf precision in the reported temperature or pH values, though for the latter It
IS probably - 0.02 pH Units.
The solubilities of benethamlne penicillin G at 297 K and 310 K are reported as 1.91 x 10- 3
mol dm -3 and 2.54 x 10- 3 mol dm -3, respectively. (Values converted to SI Units by compiler).
The Table gives the aqueous solubility of benethamlne pemclllln G at various pH's and at
two temperatures. From this, and the figure, It IS pOSSible to see that the solubility Increases
sharply In strongly aCid solutions, but only slightly In alkaline solutIOns. At pH 1.40 and below
the authors suggest that the sharp increase In solubility IS due to acid degradation of the
penicillin molecule (see also benethamlne penicillin V). Temperature had little effect on
the solubilities found. Values at pI-< 1.4 and below are rejected, others are rerarded as tentative.
Solubility (10 3 mol dm- 3 )a
pH b

at 297 K
>27.5
6.60
5.95
3.67
2.07
2.03
2.20
3.03

1.40
2.38
2.70
2.78
3.50
7.07
7.80
8.78

at 310 K

1.35
2.73
3.30
3.60
8.30

>27.5
6.69
3.48
2.85
3.10

(a Calculated by compiler; b pH altered uSing either HCI or NaOH).
8
Solubility of benethamlne
penicillin G In water
7
[10
3 mol dm -3]
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REFERENCE
(1) Brunner, R.; Margreiter, H. Montash. 1955,86, 958.

I
8

I
10

at 297 K
at 310 K

Benethamine penicillin G
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COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy lic acid,3,3-dimethy1-7-oxo-6-[(phenylacetyl)aminol-,compd with N-(phenylmethyl)
benzene ethanamine (1:1) (benethamlne
pemcillin G); CI6HI8N204S.CI5HI7N;
[751-84-8]
(2) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Brunner, R.; Margreiter,
86, 958-85.

VARIABLES:

PREPARED BY:

Temperature

H. Monatsh.

1955,

A. Regosz

EXPERIMENTAL VALUES:

Solubility
-3

3

t/OC

mgcm

24

1.04

1.91

37

1.39

2.54

10

mol dm

_3 a

aCompller

AUXILIARY INFORMATION
METHOD ,APPARATUS/PROCEDURE:
To an accurately weighed sample of the
antibiotic In a 50 cm' flask 20 cm' of water
was added and the suspensIOn shaken for
about I hr at 24°C or 37°C. The suspension
was then filtered and the residue quantitatively
transferred Into a tared glass crucible and
dried In vacuum to const weight. The pH
values of the clear filtrates measured were
5.40 and 5.50 at 24°C and 37°C, respectively.

SOURCE AND PURITY OF MATERIALS:
The anhydrous salt of benethamlne penicillin G
was used; its source and pUrity were not
specIfied.
The punty of the water was not specified.

ESTIMATED ERROR:
Nothmg specified.

REFERENCES:

Benethamine penicillin G
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COMPONENTS:
(I) 4- Thia-l-azabicyclo[3,2,0]heptane-2-carboxy hc aCld,3,3-dlmethyl-7-oxo-6-[(phenylacetyJ)amlno]-,compd with N-(phenylmethyJ)
benzene ethanamlne (I: 1) (benethamine
penicillin G); CI6HI8N204S,CI5H17N;
[751-84-8]
(2) Hydrochlonc acid; HCI; [7647-01-0]
(3) Water; Hp; [7732-18-5]

ORIGINAL MEASUREMENTS:
Brunner, R.; Margreiter,
86, 958-85.

VARIABLES:

PREPARED BY:

H. Monatsh.

1955,

A. Regosz

pH at 24°C and 37°C

EXPERIMENTAL VALUES:

Solubility
at 24°C
pH

mg cm

-3

at 37°C

a
10 3 mol dm- 3

mgcm

pH

-3

10

3

mol dm

3.50

1.13

2.07

3.60

1.56

2.85

2.78

2.00

3.67

3.30

1.90

3.48

2.70

3.25

5.95

2.73

3.60

6.60

2.38
1.40

> 15.0

1.35

_3 a

6.69

3.65

>27.5

>15.0

> 27.5

a Compiler

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:
To an accurately weighed sample of the
antibIOtiC In a 50 cm) flask 20 cm J HCI
soln of the required pH were added and
the suspension shaken for about I hr at
24°C or 37°C. The suspensIOn was then filtered
and the pH of the clear filtrates accurately
measured. The residues were quantitatively
transferred Into tared glasscruclbles and
dned In vacuum to const weight. The solubilities were compared by the authors with
values calculated In (I).

SOURCE AND PURITY OF MATERIALS:
The anhydrous salt of benethamlne pemciliin G
was used; its source and punty were not
specified.
The punty and source of hydrochloric aCid
and water were not specified.

ESTIMATED ERROR:
Nothing specified.

REFERENCES:
(1) Brunner,

R.

Monatsh.

1955, 86,

767-95.
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Benethamine penicillin G

cPI)P~~Wlsa:-l-azablcyclo[3,2,0]heptane-2-carbo
xy hc acid,3, 3-dlmethy 1-7-oxo-6-[(phenylacetyl)amlno]-,compd with N-(phenylmethyl)
benzene ethanamlne 0:1) (benethamine
penlcdlm G); C16H18N204S,C15H17N;
[751-84-8]
(2) Sodium hydroxide;
HNaO; [1310-73-2]
(3) Water; ~O; [7732-18-5]

ORIGINAL MEASUREMENTS:
Brunner, R.; Margrelter,
86, 958-85.

H. Monatsh.

1955,

PREPARED BY:

VARIABLES:

A. Regosz

pH at 24°C

EXPERIMENTAL VALUES:

Solublhty
at 24°C
pH

mgcm

-3

10

at 37°C
3

mol dm

7.07

1.11

2.03

7.80

1.20

2.20

8.78

1.65

3.03

_3 a

pH
8.30

mgcm

-3

1.69

3.10

a Complier

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:
To an accurately weighed sample of the
antibiotic In a 50 cm' flask 20 cm' NaOH
soln of the required pH were added and
the suspensIOn shaken for about I hr at
24°C or 37°C. The suspensIOn was then filtered
and the pH of the clear filtrates accurately
measured. The residues were quantitatively
transferred Into tared glasscruclbles and
dried In vacuum to const weight. The solubilIties were compared by the authors With
values calculated In 0).

SOURCE AND PURITY OF MATERIALS:
The anhydrous salt of benethamine pemcillin G
was used; ItS source and purity were not
specified.
The pUrity of sodium
were not specified.

hydroxide

and water

ESTIMATED ERROR:
Nothing specified.

1-------------------REFERENCES:
0) Brunner,

R.

Monatsh.

1955, 86,

767-95.

Procaine penicillin G monohydrate
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COHPONENTS:
EVALUATOR:
(1) 4-Thla-l-azabicyclo[3,2,0]heptane-2-carboEric Tomlinson
xylic acid,3,3-dimethyl-7-oxo-6-[(phenylDepartment of Pharmacy,
acetyl)amlno] complexed with 2-(dlethylUniversity of Amsterdam,
amlno)ethyl-4-aminobenzoate (1: 1), monohyThe Netherlands.
drate (procaine penicillin G monohydrate);
December 1983
CI6HI8N204S,CI3H20N202.H20; [6130-64-9]
(2) Water; H 0; [7732-18-5]
2
CRITICAL EVALUATION:
The influence of pH (1.60 to 8.76) and temperature ( 297 K and 310 K) on the aqueous solubilIty of procaine penicillin G monohydrate have been studied by Brunner and Margreiter (1).
The amount of ~nicillin dissolved in the solvent was determined by drying to constant weight.
A precisIOn of :- 2% IS estimated for all the solubility values reported, (evaluator). It IS
not pOSSible to estimate the preCision In the reported temperature or pH values, though
for the latter It IS probably :- 0.02 pH units.
The solubilities of procaine penicillin G monohy'drate at 297 K and 310 K are reported as
8.41 x 10- 3 mol dm- 3 and 12.8 x 10- 3 mol dm- 3 , respectively. (Values converted to 51 Units
by compiler). The Table gives the aqueous solubility of procaine penicillin G monohydrate
at various pH's and at 297 K and at 310 K. From this it IS pOSSible to see that the solubility
Increases sharply in strongly aCid solutions, but only slightly In alkaline solutIOns. Brunner
and Margreiter have made a detailed theoretical study concerning the calculatIOn of the
solubility of this solute using appropriate acid and base dissociation constants (2). At 297
K over the pH range 3.84 to 8.55, and at 310 K over the pH range 4.76 to 8.10, there was
good agreement between results obtained experimentally and those obtained by calcu~tlOn.
However, at pH's above and below these, there was little agreement between the two, which
could be indicative of degradation effects. Accordingly, all the values given m this evaluation
are deSignated as being tentative, except for those determmed at below pH 2.00 and above
pH 8.6, which are rejected.

Solubility (10

1.60
1.92
2.30
3.84
4.55
6.52
7.05
8.07
8.53
8.90

3

mol dm

-3 a
)
b

at 297 K

pH

35.9
24.0
14.8
8.83
8.68
8.53
8.66
9.60
10.5
12.2

2.30
3.08
4.76
6.20
7.35
8.10
8.76

(a Calculated by compiler; b pH altered uSing either HCI or NaOH).

REFERENCES
(1) Brunner, R.; Margrelter, H. Montash. 1955,86, 958.
(2) Brunner, R.; Margreiter, H. Montash. 1955,86, 767

A-G

at 310 K
34.9
17.8
13.1
12.7
13.1
13.7
17.8
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Procaine penicillin G monohydrate

COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xy llc aCid, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyl)ammo] compd with 2-(dlethylammo)
ethyl-4-ammobenzoate(l: 1), monohydrate
(procame penicillin G); C16H18N204S,

ORIGINAL MEASUREMENTS:

Brunner, R.j
86, 958-85.

Margrelter,

H. Montash

1955,

C 13H20N202.H20; [6130-64-9]
(2) Water; H 0; [7732-18-5]

2

PREPARED BY:

VARIABLES:

A. Regosz

Temperature
EXPERIMENTAL VALUES:

Solubility
g. dm -3

10

3

mol dm

24

4.95

8.41

37

7.56

12.84

_3 a

aCa!culated by compiler

AUXI LI ARY INFORNATION
METHOD APPARATUS/PROCEDURE:

To an accurately wel~hed sample of the
antibiotiC m a 50 cm flask, 20 cm' of
water were added, and the suspension was
shalken for about 1 hour at 24°C or 37°C.
The suspension was then filtered and the
reSidue quantitatively transferred mto a
tared glass crUCible and dried m vacuum
to constant weight. The pH values of the
clear filtrates measured were 5.58 and
5.35 at 24°C and 37°C, respectively.

SOllRCb AND PURl TV OF HAH.RI ALS:

Source and purity of procame penlcillm
G monohydrate were not specified. The
water content of the sample was determmed
by Karl-Fischer titratIOn.
The

pUrity

of

~.STIHAn.D ~.RROR:

Nothing specified

Ili.FERENCES:

water

was

not

specified.

Procaine penicillin G monohydrate
COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy hc aCId, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyJ)amlno] compd wIth 2-(dlethylamlno)
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ORIGINAL MEASUREMENTS:

Brunner, R.;
86, 958-85.

Margrelter,

H. Montash 1955,

ethy1-4-amlnobenzoate(1:l), monohydrate
(procaine pemClll1n G); C16H18N204S,
C 13H20N202.H20; [6130-64-9]
(2) Hydrochloric acid;
HCI;
(3) Water; Hp; [7732-18-5]

[7647-01-0]
PREPARED BY:

VARIABLES:

A. Regosz.

pH at 24 and 37°C
EXPERIMENTAL VALUES:

Solublhty
at 24°C
g. dm

pH

-3

at 37°C
10

3

mol dm

_3 a

pH

g. dm

-3

10 3 mol dm

4.55

5.11

8.68

4.76

3.84

5.20

8.83

3.08

10.5

17.8

2.30

20.6

34.9

2.30

8.76

14.8

1.92

14.1

24.0

1.60

21.1

35.9

7.74

_3 a

13.1

a Calculated by compIler

AUXI LIARY INFORHATION
METHOD APPARATUS/PROCEIJURE:

To

an

accurately weIghed sample of the
In a 50 cm 3 flask, 20 cm 3 HCI
solutIOn of the requIred pH were added,
and the suspensIOn shaken for about 1 hour
at 24°C or 37°C. The suspensIOn was then
fJltered and the pH of the clear fIltrates
accurately measured. The resIdue was quantItatIVely transferred Into a tared glass crucIble
and dried In vacuum to constant weIght.
The solubJlltles found were compared WIth
calculated values obtamed In (1).
antIbIOtIc

SOURCr. AND PURITY OF HAn.RIALS;

Source and
monohydrate
content of
Karl-FIscher

pUrity of procaine pemcllhn G
were not specIfIed. The water
the sample was determined by
tItration.

The purIties of the hydrochloric aCId and
water were not specifIed.

r.STlMATED r.RROR:

Nothing specifIed

REFERENCES:

(1) Brunner,

R.

Montash

1955, 86,

767.

Procaine penicillin G monohydrate
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COMPONENTS:
(I) 4- Th la-l-azabicyclo[3,2,0]heptane-2-carboxy lic aCld,3,3-dlmethyl-7-oxo-6-[(phenylacetyl)amlno] compd with 2-(dlethylamlno)
ethy 1-4-amlnobenzoate( I: I), monohydrate
(procaine penicillin G); C16H18N204S,

ORIGINAL MEASUREMENTS:
Brunner, R.; Margreiter,
86, 958-85.

H. Montash 1955,

C 13H20N202.H2o; [6130-64-9]
(2) SodIUm hydroxide;
HNaO;
(3) Water; Hl'; [7732-18-5]

[1310-73-2]
PREPARED BY:

VARIABLES:

A. Regosz

pH at 24 and 37°C

EXPERIMENTAL VALUES:

Solubility
at 37°C

at 24°C
pH

g. dm

-3

10

3

mol dm

6.52

5.02

8.53

_3 a

pH
6.20

g. dm

-3

7.50

10

3

mol dm
12.7

7.05

5.10

8.66

7.35

7.72

13.1

8.07

5.65

9.60

8.10

8.08

13.7

8.53

6.20

10.5

8.90

7.21

12.2

8.76

_3 a

10.5

17.8

aCalculated by compiler

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:
To an accurately weighed sample of the
antibIOtiC In a 50 cm) flask 20 cm) NaOH
solutIOn of the required pH was added and
the suspenCIon was shaken for about 1 hour
at 24°C or 37°C. The suspensIOn was then
filtered and the pH of the clear filtrates
accurately measured. The residue was quantitatively transferred Into a tared glass cruCIble
and dried In vacuum to constant weight.
The solubilities found were compared With
calculated values obtained In (I).

SOURCE. AND PURl TV OF MATERIALS:
Source and punty of procaine penicillin
G monohydrate were not specified. The
water content of the sample was determined
by Karl-Fischer titration.
The purities of sodiumhydroxide and water
were not specified.

ESTIMATED ERROR:
Nothing specified

REFERENCES:
(I) Brunner,

R.

Montash

1955, 86,

767.

Procaine penicillin G: aqueous solvents
COHPONENTS:
(I) 4-Thla-l-azabicyc!0[3, 2,0]heptane-2-carboxylic aCld,3,3-dimethyI7-oxo-6-[(phenylacetyl)amlno], complexed with 2-(dlethylamlno)-ethyl-4-aminobenzoate (I: 1) (procaine penicillin G); CI6HI8N204S,CI3H20N 0 ; [54-35-3]
2 2
(2) Aqueous solvents

EVALUATOR:
Eric Tomlinson. Department of Pharmacy,
UniverSity of Amsterdam, The Netherlands.
A. Regosz, Faculty of Pharmacy, Medical
Academy, Gdansk, Poland.
December 1983

CRITICAL EVALUATION:
The solubility of procaine penicillin G in aqueous solutIOns has been reported in four studies
(1-4). In 1953 Buckwalter et al (I) reported that procaine penicillin G exhibited enhanced
stability in aqueous suspensions containing additives such as procaine hydrochloride [59-46-1]
and sodium citrate. This increase In stability was attributed to a suppression of the solubility
of pr~caine pe~cillin G. For example, the solubility jn water ~ 298 K was reported as 9.02
x 10- mol dm- , with thiS decreasing to 2.61 x 10" mol dm- In the presence of procaine
hydrochloride. For the purpose of thiS evaluation the values reported by Buckwalter et al
are rejected since no Information is given on the pUrity of the penicillin nor on the method
of determination used.
Swintosky et al (2) have attempted to elUCidate the above deSCribed behaVior. To do so they
determined the effects of various additives such as procaine hydrochloride, dextrose [50-99-7],
sorbitol [50-70-4], sucrose [57-50-1], and various organic salts, on reducing the solubility
of procaine penicillin G In water. The method used to determine the solubility is estimated
to have a precision of :t 5% (evaluator). The following compilatIOn sheets deSCribe all the
systems and values found. It IS not proposed to reproduce these In thiS evaluation, though
It is conSidered that all the values given may be regarded as tentative.
It IS of Interest to describe some of the findings of SWlntosky et al. For example, the additIOn
of 2 % procaine hydrochloride to water reduced the solubility of procaine penClllin G at
298 K to about one fourth (from 1.03 x 10- 2 mol dm -3 to 2.80 x 10- 3 mol dm- 3 ), though
little further reduction could be seen With higher concentratIOns of procaine HC1. The authors
suggested that the solubility data for procaine peniCillin G In the presence of procaine HCl
in aqueous phosphate buffer solutIOns had the follOWing eqUilibrium

procaine penicillin G _
procaine peniCillin G ---... procaine and pencillin
....species diSSOCiated
DISSOL VED
SOLID
DISSOL VED
Most of the additives studied suppressed the solubility of procaine penicillin G. Its aqueous
solubility was lowered from a reported 1.03 x 10-2 mol dm- 3 (phosphate buffer, pH 5.85, at
298:t2 K), to a minimum of 6.31 x 10 -5 mol dm- 3 In an aqueous suspensIOn containing 10%
w/v sodIUm Citrate, 0.2% w/v Citric aCid, 2% w/v procaine HCl, 40% w/v sorbltal and 25%
w/v sodium gluconate. The authors suggested that thiS suspensIOn (or a modificatIOn of It
With a similarly effective suppression of solubility) might be used to prepare an oral dosage
form of procaine penicillin G haVing a prolonged shelf life.
In a further paper, Swintosky et al prepared an aqueous suspensIOn (pH 6.1) containing 2%
w/v procaine HC1, 10% w/v sodium Citrate, 0.20% w/v CitriC acid, 40% w/v sorbitol and
40% w/v sucrose. Thel. report that the solubilities of procaine penicillin G In thiS susfenslOn
at 298.2:t0.l K.... 310.2-0.1 K, 318.2:t0.l K and 327.2:t0.l K were 1.68 x 10. 4 mol dm- , 2.36
x 10- 4 mol dm--', 3.99 x 10"4 mo i dm- 3 and 9.72 x 10-4 mol dm- 3 , respectively (3)
Weiss et al (4) have determined the solubility of procaine penicillin G in water at 310:t4
K to be 1.2 x 10- 2 mol dm- 3 • This IS in good agreement with the values given by SWlntosky
et al (see above) and is to be regarded as a tentative value.
(All values

In

this evaluation have been converted to SI units by the evaluators).

REFERENCES
(I) Buckwalter, F.H.; Noel, R.H.; Walsh, E.A. Antibiotics and Chemotherapy 1955, 3, 292.

(2) SWlntosky, J.V.; Rosen, E.; Robinson, M.J.; Chamberlain, R.E.; Guarini, J.R. J. Am. Pharm.
Assoc. 1956, 45, 34.
(3) Swintosky, J.V.; Rosen, E.; Robinson, M.J.; Chamberlain, R.E.; Guarini, J.R. J. Am. Pharm.
Assoc. 1956,45, 37-40.
(4) WeiSS, P.J.; Andrew, M.L.; Wright, W.W. Antibiotics and Chemotherapy 1957, 7, 374.
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Procaine penicillin G: aqueous solvents

COMPONENTS:
(I) 4- Thla- I -azablcyc!0[3,2,0]heptane-2-carboxy IIc aCid, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyJ)amIno] compd with 2-(dlethylamIno)
ethy 1-4-amlnobenzoate(J: J) (procame
penicillIn G); CI6HI8N204S.CI3H20N202;
[54-35-3]
(2) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Buckwalter, F.H.; Noel, R.H.; Walsh, E.A.
Antibiotics and Chemotherapy 1953, 3,
292-8.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature 25°C

EXPERIMENTAL VALUES:

The solubility of procaIne penicillin G In water at 25°C was reported as:
5200 Units cm -3 ,or 5.15 mg cm -3 (9.02 x 10 -3 mol dm -3 solutIOn - compiler )a •

a AccordIng to U.S.P. one mg of procaIne peniCillin G represents 1009 penicillin units.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
NothIng specifIed

SOURCE AND PURITY OF MATERIALS:
ProcaIne penicillin G was a product of Bristol
LaboratOries Inc., Its purity was not specified.
Distilled water was used.

ESTIMATED ERROR:
NothIng speCified

REFERENCES:

Procaine penicillin G: aqueous solvents
COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy lic aCid, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyJ)amlno] compd with 2-(dlethylamlno)
ethy 1-4-amlnobenzoateO: J) (procaine
penicillin G); CI6HI8N204S,C13H20N202;
l54-35-3]
(2) BenzoIc aCld,4-amlno-2-(dlethyl-amlno)
ethy I ester,monohydrochloride (procaine
hydrochloride); C 13H2nN202.HCI; [59-46-lJ
(3) Water; H 0; [7732-18-5]
2
VARIABLES:

177

ORIGINAL MEASUREMENTS:
Buckwalter, F.H.; Noel, R.H.; Walsh, E.A.
Antibiotics and Chemotherapy, 1953, 3,
292-8.

PREPARED BY:
A. Regosz

One temperature 25°C
EXPERIMENTAL VALUES:

The solubility of procaine peniCillin G

In

aqueous solution containing 2%a procaine hydrochloride

at 25°C was reported as:
1500 units cm -3 , or 1.49 mg cm -3

(2.61 x 10 -3 mol dm -3 - compiler )b •

a Probably w/v, (compiler)
b According to U.S.P. one mg of procaine peniCillin G represents 1009 penicillin Units.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Nothing speCified

SOURCE AND PURITY OF MATERIALS:
Procaine peniCillin G was a product of Bristol
Laboratories Inc., Its pUrity was not specified.
The source and pUrity of procaine hydrochloride was not given.
Distilled water was used.

ESTIMATED ERROR:
Nothing speCIfied

REFERENCES:
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Procaine penicillin G: aqueous solvents

COMPONENTS:

ORIGINAL MEASUREMENTS:

(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy IIC aCld,3,3-dlmethyl-7-oxo-6-[(phenylacetyl)ammo] compd with 2(dlethylammo)
e thy 1-4-a m Inobenzoate(l: 1) (procaine
penIcillm G); C16H18N204S,C13H20N202;
[54-35-3]
(2) Phosphonc aCid, monosodium salt; H Na0 P;
2
4
[7558-80-7]
(3) Phosphonc aCid, dlsodlu;"1 salt; HNa 0 P;
2 4
[7558-79-4]
(4) Water; Hp; [7732-18-5]

Swmtosky, J.Y.; Rosen, E.; Robmson, M.J.;
Chamberlam, R.E.; GuannI, J.R. J. Am.
Pharm. Assoc. 1956, 45, 34-40.

PREPARED BY:

VARIABLES:

A. Regosz

One temperature: 25°C
~XPERIMENTAL VALUES:

Solubility of procame pemcillin G m aqueous phosphate buffer pH 5.85 at 25± 2°C was reported
as:
5.9 mg cm -3

)
(10.3 x 10 -3 mol dm -3 solution - compiler.

AUXI LIARY INFOR}lATION
METHOD APPARATUS/PROCEDURE:

An excess of antibIOtic powder was added
to an aqueous phosphate buffer solutIOn
(0.45 g NaH P0 .Hi) and suffiCient Na HP0 •
2 4
4
2
7H
to give a pH of 5.85 at room temperaiure, 25 ± 2°C). The suspension was agitated
for 16 hours at room temperature, then
filtered through a medIUm porosity smtered
glass filter, and the filtrate dned m vacuum
to constant weight at 60°C. The solid in
each 1 cm' aliquot of filtrate were determmed
gravlmetncally.

°

SOURClo. AND PURl TV OF MATERIALS:

Procame penIcillin G was of U.S.P. grade;
ItS source was not descnbed.

°

The sources of NaH P0 .H
and Na 2 HPO •
4
7H 0 were not specnled. Water was dlstille~.
2

ESTlMATlo.D lo.RROR:

Solubility preCision: none specified
Temperature preciSIOn: ±2°C (authors).
RHERENCES.
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Procaine penicillin G: aqueous solvents
COMPONENTS:

ORIGINAL MEASUREMENTS:

(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy IIc aCid, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyJ)amIno] compd with 2(dlethylamIno)
e t hy 1- 4 -am Inobenzoate(l: 1) (procaine
penicillIn G); CI6HI8N204S,C13H20N202;
[54-35-3]
(2) BenZOIC aCld,4-amlno-2-(dlethyl-amIno)
ethyl ester, monohydrochlorIde (procaine
hydrochloride); C 13H20N 202HCl; [59-46-1]
(3) Phosphoric aCld,monosodlUm salt; NaH P0 ;
2 4
[7558-80-7]
(4) Phosphoric aCld,dlsodlum salt; Na HP0 ;
4
2
[7558-79-4]
7
(5) Water; H 0; [7 32-18-5]

SWIntosky, J.V.; Rosen, E.; Robinson, M.J.;
Chamberlain, R.E.; Guarini, J.R. J. Am.
Pharm. Assoc. 1956, 45, 34-40.

2

PREPARED BY:

VARIABLES:
ConcentratIOn

of

procaine

hydrochloride

A. Regosz

EXPERIMENTAL VALUES:

SolubilIty
mg cm -3

Procaine. HCI added to

10

3

mol dm

_3 a

solution

buffer solution pH 5.85
% w/v

0.50

3.4

5.9

1.00

2.1

3.7

2.00

1.6

2.8

3.00

1.5

2.6

aCalculated by compIler

AUXILIARY INFORHATION
METHOD APPARATUS/PROCEDURE:

An excess of antibIOtiC powder was added
to an aqueous phosphate buffer solutIOn
(0.45 g NaH P0 .H,O and suffiCient Na,HP0 4 .
2 4
7H 0 to give a pA of 5.85 at room fempe2
rature, 25 ± 2°C) containing either 0.50,
1.00, 2.00 or 3.00 % w/v procaine HCI.
The suspension was agitated for 16 hours
at room temperature, then filtered through
a medIUm porosity sIntered glass filter,
and the fIltrate dried In vacuum to constant
weight at 60°C. The solid In each 1 cm'
aliquot of fIltrate were determined gravImetrically.

SOURer. AND PURl TV OF MA1ERIALS:

Procaine perucIlIIn G was of U.S.P. grade;
ItS source was not deSCribed.

°

The sources of NaH P0 4 .H
and Na 2HPO .
7H 0 were not spectLed. ~ter was dlstIlle~.
2

~.STlMATED

r.RROR:

Solubility precision: none specIfied
Temperature preClslOn:±2°C (authors).
Rf.HRENCES.

Procaine penicillin G: aqueous solvents
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COMPONENTS:

(I) 4- Thla-l-azablcyclo[J,2,0]heptane-2-carboxy hc aCid, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyJ)amIno] compd with 2(dlethylamIno)
ethy 1-4 -am I nobenzoate(l:l) (procaine
penIclilin G); CI6HI8N204S,CI3H20N202;
[54-35-3]
(2) 1,2,3-PropanetncarboxylIc aCid, 2-hydroxy(cltnc aCid); C H 0 ; [77-92-9]
6 8 7
(3) 1,2,3-PropanetncarboxylIc aClcf, 2-hydroxy-,
tnsodlum salt (sodium citrate); C 6 H 5 Na 30 7;
[68-04-2]
(4) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:

SWIntosky, J.V.; Rosen, E.; Robinson, M.J.;
Chamberlain, R.E.; Guarini, J.R. J. Am.
Pharm. Assoc. 1956, 45, 34-40.

PREPARED BY:

VARIABLES:
Concentration
citrate

of

cltnc

aCid

and

sodium

A. Regosz

EXPERIMENTAL VALUES:

SolubilIty
Citric aCid

Sodium citrate

Added

Added

% w/v

% w/v

mgcm

-3

10

3

mol dm

0.1

5

5.71

10.00

0.2

10

4.04

7.08

_3 a

.
solution

aCalculated by complier

AUXI Ll ARY I NFORNATION
METHOD APPARATUS /PROO,DURE:

Suspensions of procaine penicillin G were
agitated In vehicles containing vanable
amounts of citric aCid and sodium citrate
for 16 hours at room temperature (25± 2°C),
then were filtered USing a medium porosity
glass fliter. The filtrates were dliuted and
the amounts of procaine penicillin G dissolved
In them, determined spectrophotometncally.

SOURCL AND PURITY OF NAHRIALS:

PrOcaine penIclilIn G was of U.S.P. grade;
ItS source was not described.
Sources and puretIes of
sodium citrate were not
was distilled.

~.STIMAnD

cltnc aCid and
speCified. Water

LRROR:

SolubilIty precIsIOn: none specified
Temperature precIsIOn: ±2°C (authors).

RUE-RENce.S.

Procaine penicillin G: aqueous solvents
COMPONENTS:

(1) 4- Thla-l-azablcyclo[3,2,O]heptane-2-carbo-

xy Ilc aCid, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyJ)amlno] compd with 2(dlethylamlno)
et h y 1- 4-a m Jnobenzoate(l: I) (procaine
penicillin G); C 16 H 18 N 20 4S, C I3H20N202;
[54-35-3]
(2) 1,2,3-Propanetrlcarboxylic aCid, 2-hydroxy-,
trisodIUm salt (sodium citrate); C H Na 0 ;
6 5 3 7
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ORIGINAL MEASUREMENTS:

SWlntosky, J.V.; Rosen, E.; Robinson, M.J.;
Chamberlain, R.E.; Guarini, J.R. J. Am.
Pharm. Assoc. 1956, 45, 34-40.

[~8-04-2]

(3) Water; H 0; [7732-18-5]

2

PREPARED BY:

VARIABLES:

A. Regosz

ConcentratIOn of sodIUm citrate
EXPERIMENTAL VALUES:

Solubility
Sodium citrate

mgcm

-3

10

3

mol dm

_3 a

solutIOn

Added
% w/v

15

2.89

5.06

20

1.85

3.24

aCaJculated by compiler

AUXI LI ARY INFORHATION
METHOD APPARATUS/PROCtDURE:

Suspensions of procaine penicillin G were
agitated In vehicles containing 15% and
20% w/v of sodium citrate for 16 hours
at room temperature (25 ± 2°C), then were
filtered uSing a medIUm porosity glass filter.
The filtrates were diluted and the content
of antibIOtiC assayed microbIOlogICally (1).

SOURer. AND PURIlI OF HAl

~.RI

ALS.

Procaine peniCillin G was of U.S.P. grade;
ItS source was not deSCribed.
Source and pUrity of sodIUm citrate were
not specified. Water was distilled.

tSTlMATtD tRROR:

Solubility preCisIOn: none speCified
Temperature preCislOn:±2°C (authors).
RU'ERENCtS:

(1) "CompilatIOn

of RegulatIOns for Tests
and Methods of Assay and CertificatIOn
of AntibIOtiCS and AntibIOtic-Containing
Drugs", U.S.
Department of Health,
EducatIOn and Welfare, Food and Drug
AdministratIOn, SectIOn 141 a.l, page A-I.

Procaine penicillin G: aqueous solvents
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COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy llc aCid, 3, 3-dlmethyl-7-oxo-6-[(pheny 1acetyJ)ammo] compd with 2(dlethylammo)
et hy 1-4-a m InO benzoa teO: 1) (procame
penIclllm G); CI6HI8N204S,C13H20N202;
[54-35-3]
(2) 1,2,3-Propanetncarboxylic aCid, 2-hydroxy-,
tnsodlum salt (sodium citrate); C 6 H5Na307;
[68-04-2]
(3) D-GluCitol (D-SorbltoJ); C H 0 ; [50-70-4]
6 14 6
(4) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Swmtosky, J.V.; Rosen, E.; Robmson, M.J.;
Chamberlam, R.E.; GuannI, J.R. J. Am.
Pharm. Assoc. 1956,45, 34-40.

VARIABLI::.S:

PREPARED BY:
A. Regosz

ConcentratIOn of sodium citrate
EXPERIMENTAL VALUES:

Solubility

Sodium citrate m Sorbo

a

mg cm

-3

Added
% w/v

5

1.85

3.24

10

1.10

1.93

aSorbo IS a product of Atlas Powder Co. Wilmmgton 99, Del, contammg 70%
D-sorbltol m water (authors).
b

Calculated by compiler

AUXILIARY INFORMATION
METHOD

M'PARATUS/PROC~UUR~:

Suspensions of procame penicillin G were
agitated In vehicles contammg vanable
amounts of sodium citrate m Sorbo
for
16 hours at room temperature (25 ±2°C),
then were filtered usmg a medium porosity
glass filter. The filtrates were diluted and
the content of antibIOtiC determmed spectrophotometncally.

SOURC~

AND PURl IT OF MAH.Rl ALS:

Procame penicillin G was of U.S.P. grade;
ItS source was not descnbed.
Sources and puntles of sodium citrate and
sorbitol were not specified. Water was distilled.

~STlMAT~D ~RROR:

Solubility precIsion: none speCified
Temperature preclslOn:±2°C (authors).
Rt.HRENClS:

Procaine penicillin G: aqueous solvents
COMPONENTS;

183

ORIGINAL MEASUREMENTS:

(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xy hc aCid, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyJ)ammo] compd with 2(dlethylammo)
e thy 1- 4-a m I no benzoateO: I)
(procame
penlcl1hn G); C 16 H IS N 20 4 S, C 13H20N202;
[54-35-3]
(2) 1,2,3-Propanetrlcarboxyhc aCid, 2-hydroxy-,
trisodium salt (sodium citrate); C H Na 0 ;
6 5 3 7
r6lS-04-2]
(3) a-D-Glucopyranoslde, S -D-fructofuranosyl
(Sucrose); C12H22011; [57-50-1]

Swmtosky, J.V.; Rosen, E.; Robmson, M.J.;
Chamber lam, R.E.; Guarmi, J.R. J. Am.
Pharm. Assoc. 1956, 45, 34-40.

(4) Water; H 0; [7732-IS-5]
2

PREPARED BY:

VARIABLES:

A. Regosz

ConcentratIOn of sodium citrate
EXPERIMENTAL VALUES:

Solublhty
Sodium citrate m Sorbo a

mg cm

-3

Added
% w/v

5

4.55

7.97

10

3.12

5.47

15

2.66

4.66

aSorbo IS a product of Atlas Powder Co. Wl1mmgton 99, Del, contammg 70%
D-sorbltol m water (authors).
b Calculated by compiler
AUXILIARY INFORHATlON
METHOD APPARATUS /PROC~.DURE:

SuspensIOns of procaine pemcllhn G were
agitated In vehicles contammg variable
amounts of sodium citrate m syrup for
16 hours at room temperature (2; ±2°C),
then were filtered usmg a medIUm porosity
glass filter. The flit rates were dliuted and
the content of antibIOtic determmed spectropnotometrlcally.

SOURU. AND PURl TY

m

MAH.RI ALS:

Procaine pemclilin G was of U.S.P. grade;
ItS source was not described.
Source and pUrity of sodium citrate were
not specified. The sucrose used was probably
of U.S.P. grade. Water was dlstliled.

tSTlMATtD tRROR;

Solublhty preCIsIOn: none specified
Temperature preClslOn:±2°C (authors).

RHERENG.S.

Procaine penicillin G: aqueous solvents
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COMPONENTS:

(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy Ilc aCld,3,3-dlmethyl-7-oxo-6-[(phenylacetyl)ammo] compd wIth 2(dlethylammo)
e thy 1- 4 -a mIn obenzoa te(l: 1) (procaine
penlcIllm G); C I6 H 18N204S,C13H20N202;
[54-35-3]
(2) 1,2,3-Propanetncarboxyhc aCId, 2-hydroxy-,
tnsodlum salt (sodIum cItrate); C H Na 0 7;
6 5 3
[68-04-2]
(3) !'-GlucLtol (D-Sorbltol); C H 0 ; [50-70-4]
6 14 6
(4) a-D-Glucopyranoslde, S -D-fructofuranosyl
(Sucrose); C12H22011; [57-50-1]

ORIGINAL MEASUREMENTS:

Swmtosky, J.V.; Rosen, E.; Robmson, M.J.;
Chamberlain, R.E.; Guanm, J.R. J. Am.
Pharm. Assoc. 1956, 45, 34-40.

(5) Water; H 0; [7732-18-5]
2
PREPARED BY:

VARIABLES:

A. Regosz

One temperature: 25°C
EXPERIMENTAL VALUES:

Solublhty of procaine pemcllhn G
cItrate m equal parts of Sorbo

In

aqueous solutIOn at 25 ± 2°C containing 10% w/v of sodIum

a and Syrup b was reported as:

1. 79 mp cm

-3

)
0.14 x 10 -3 mol dm -3 solutIOn - compIler.

aSorbo IS a product of Atlas Powder Co. WJlmlngton 99, Del, con taming 70% D-sorbltol in
water (authors).
b

Syrup refers to the offiCIal U.'i.P. product contamlng 85% w/v sucrose m dlstJlled water (authors).

AliXI LIARY I NFORHATION
METHOD APPARATlIS/PRon.DURE:

SuspensIOns of procame pemcllhn G were
agItated m vehIcles con taming 10% w/v
of sodIum cItrate m equal parts of Sorbo
and Syrup for 16 hours at room temperature
(25 ± 2°C), then were fJltered usmg a medIum
pcroslty glass fIlter. The fJltrates were
dJiuted and the content of antIbIOtIC determmed spectrophotometncally.

SOURe!'. AND PURl TV OF MAHRI ALS:

Procame pemcJlhn G was of U.S.P. grade;
ItS source was not descnbed.
Sources and puntles of sodIUm cItrate and
sorbItol were not speCIfIed. Water was dIstIlled.

t.STIMAHD U{ROR:

SolubJilty preCIsIOn: none specifIed
Temperature preCIsIOn: ±2°C (authors).
RU'!'.RENCI::.S.

Procaine penicillin G: aqueous solvents
COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xy lic aCid, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyJ)amlno] compd with 2(dlethylamlno)
e t hy 1- 4 -a m Inobenzoa teO:l)
(procaine
penicillin G); C16H18N204S,C13H20N202;
[54-35-3]
(2) 1,2,3-Propanetricarboxylic aCid, 2-hydroxy-,
trisodIUm salt (sodium citrate); C 6 H Na 0 7;
5 3
[68-04-2]
(3) D-Glucose (dextrose); C H 0 ; [50-99-7]
6 12 6
(4) Water; H 0; [7732-18-5]
2
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ORIGINAL MEASUREMENTS:

Swmtosky, J.V.; Rosen, E.; Robinson, M.J.;
Chamberlain, R.E.; Guarini, J.R. J. Am.
Pharm. Assoc. 1956,45, 34-40.

PREPARED BY:

VARIABLES:

A. Regosz

One temperature: 25°C
EXPERIMENT AL VALUES:

Solubility of procaine penicillin G in aqueous solution at 25 ± 2°C containing 5% w/v of sodIUm
citrate In 100% w/v of dextrose solutIOn was reported as:
7.06 mg cm -3 {12.37 x 10 -3 mol dm -3 - compiler )

AUXILIARY INFORHATlON
Mt.TIIOD Al'PARATllS/PROCEDURE:

Suspensions of procaine penicillin G were
agitated In vehicles containing 5% w/v
of sodium citrate In 100% w/v of dextrose
solution for 16 hours at room temperature
(25 ± 2°C), then were filtered uSing a medium
porosity glass filter. The filtrates were
diluted and the content of antibIOtic determIned spectrophotometrically.

SOURer. AND PURITY OF NAHRIALS:

Procaine penicillin G was of U.S.P. grade;
ItS source was not described.
Sources and PUritieS of sodium citrate and
dextrose were not specified. Water was
distilled.

l=.STIMATl=.D t.RROR:

Solubility precIsIOn: none specified
Temperature preclslOn:±2°C (authors).

lU.FERENCES:
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Procaine penicillin G: aqueous solvents

COMPONENTS:

ORIGINAL MEASUREMENTS:

(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy Ilc aCid, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyI)ammo] compd with 2(dJethylammo)
e thy 1-4 -a m I nobenzoate(I: I) (procame
penicillin G); CI6HI8N204S,C13H20N202;
[54-35-3]
(2) Butanedlolc aCld,2,3-dlhydroxy- (L-(+)tartaric aCid); Ce;H 06; [87-69-4]
(3) ButanedlOlC aCH'I,f,3-chhydroxy-, dlsodlUm
salt (L-(+)-sodlum tartrate); C H Na 0 ;
4 4 2 6
[868-18-8]
(4) Water; H 0; [7732-18-5]
2

Swmtosky, J.V.; Rosen, E.; Robmson, M.J.;
Chamberlain, R.E.; Guarini, J.R. J. Am.
Pharm. Assoc. 1956, 45, 34-40.

PREPARED BY:

VARIABLES:

A. Regosz

One temperature: 25°C
EXPERIMENTAL VALUES:

Solubility of procame penlcillm G m aqueous solutIOn at 25 ± 2°C contammg 20% w Iv of sodIUm
tartrate With tartaric aCid to pH 6.15 was reported as:
-3
-3
-3
2.36 mg cm
(4.13 x 10 mol dm
solutIOn - compiler).

AUXILIARY INFORNATION
METHOD APPARATUS/PROODURE:

Suspensions of procaine penlcillm G were
agitated m vehicles contammg 20% wlv
of sodium tartrate With tartaric aCid to
pH 6. 15 for 16 hours at room temperature
(25 ±2°C), then were filtered uSing a medIUm
porosity glass filter. The filtrates were
diluted and the content of antibIOtiC determmed spectrophotometrlcally.

saURO. AND PURITY OF HATI:RIALS:

Procame penlcillm G was of U.S.P. grade;
ItS source was not described.
Tartrates
distilled.

were

ESTIMATW

~,RROR:

dextrorotatory.

Water

Solubility precIsion: none specified
Temperature preCISIOn: ±2°C (authors).

RLFERENO_S:

was

Procaine penicillin G: aqueous solvents
CP.I1PONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xy Ilc aCid, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyI)amIno] compd with 2(dlethylamIno)
e t hy 1- 4 -am lnobenzoate(I: I) (procaine
penlcillm G); CI6HI8N204S.CI3H20N202;
L54-35-3]
(2) ButanedlOlc aCld,2,3-dlhydroxy- ( tartaric
aCid); C H 0 ; [133-37-9]
4 6 6
(3) Butanedlolc aCld,2,3-dlhydroxy-,dlsodlUm
salt (L-(+)-sodlUm tartrate); C H Na 0 ;
4 4 2 6
[868-18-8]
(4) Water; H 0; [7732-18-5]
2
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ORIGINAL MEASUREMENTS:

SWIntosky, J. V.; Rosen, E.; Robmson, M.J.;
Chamberlam, R.E.; Guarini, J.R. J. Am.
Pharm. Assoc. 1956, 45, 34-40.

PREPARED BY:

V.A.RIABLES:

A. Regosz

One temperature: 25°C
EXPERIMENTAL VALUES:

Solublh ty of procame penlcllhn G m aqueous solution at 25 -± 2°C contamIng 15% WIv of sodium
tartrate With dl-tartarlc aCId to pH 6.1 was reported as:
3.15 mg cm- 3 (5.52 x 10- 3 mol dm- 3 solution - compiler).

AlJXI LIARY INFORNATION
METHOD AI'PARATlJS/PROODlJRE:

SuspensIOns of procame penicillin G were
agitated m vehicles contamIng 20% wlv
of sodIUm tartrate With dl-tartarlc aCId
to pH 6.1 for 16 hours at room temperature
(25 ± 2°C), then were filtered usmg a medium
porosity glass filter. The filtrates were
diluted and the content of antibIOtic determmed spectrophotometrlcally.

SOlJRCl AND PURITY OF

~lAnRIALS;

Procame penicilhn G was of U.S.P. grade;
ItS source was not described.
dl-TartariC aCid was used. SodIUm tartrate
was dextrorotatory. Water was distilled.

lSTIMATED ERROR:

Solublhty precIsion: none specified
Temperature preCislOn.±2°C (authors).
RlFERENCES:
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Procaine penicillin G: aqueous solvents

COMPONENTS:

ORIGINAL MEASUREMENTS:

(I) 4- ThIa-l-azabicyclo[3,2,O]heptane-2-carboxy lIc aCId,3,3-dimethyl-7-oxo-6-[(phenylacetyl)amIno] compd wIth 2(diethylamIno)
e t hy 1- 4-a m I nobenzoate(I: 1) (procame
penIcIllIn G); CI6HI8N204S,CI3H20N202;
[54-35-3]
(2) D-Gluconic acid, monosodium salt (sodium
gluconate); C H 11 Na0 ; [527-07-1]
6
7
(3) D-GluconIC
aCId,
cS -lactone
(glucono
f1lactone); C HlQ06; [90-80-2]
6
(4) Water; H 0; [7732-18-5]
2

SWIntosky, J.V.; Rosen, E.; Robinson, M.J.;
Chamberlain, R.E.; GuarinI, J.R. J. Am.
Pharm. Assoc. 1956, 45, 34-40.

PREPARED BY:

VARIABLES:

A. Regosz

One temperature: 25°C
EXPERIMENTAL VALUES:

SolubIlIty of procaine penicIllIn G In aqueous solutIOn at 25± 2°C containmg 25% w/v of sodium
gluconate WIth glucono tdactone to pH 6.1 was reported as:
3.88 mg cm -3 • (6.80 x 10 -3 mol dm -3 solutIon - compi'I er ).

AUXILIARY INFORHATION
METHOD APPARATUS/PROCEDURE:

SuspensIons of procaine penicillin G were
agItated m vehIcles containing 25% w/v
of sodIum gluconate WIth glucono /:; lactone
to pH 6.1 for 16 hours at room temperature
(25 t 2°C), then were fIltered USing a medIum
porOSIty glass fIlter. The fIltrates were
dIluted and the content of antIbIotIc determmed spectrophotometrIcally.

SOURCL AND PURL TV OF MATERIALS:

Procame peniCIllin G was of U.S.P. grade;
ItS source was not descrIbed.
Sources and pUritIes of sodium gluconate
and glucono /:; lactone were not speCIfIed.
Water was dIstilled.

~STlMATED

ERROR:

SolubIlity preCISIOn: none speCIfied
Temperature preCIsion:±2°C (authors).

Ili.FCRENC"-S:

Procaine penicillin G: aqueous solvents
COM.PONENTS:

(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy hc ac Id, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyJ)ammo] compd with 2(dlethylammo)
ethy 1-4 -am I nobenzoa teO: I) (procaine
pemcl1lm G); CI6HI8N204S,CI3H20N202;
[54-35-3]
(2) 1,2,3-PropanetrIcarboxyllc aCld,2-hydroxy(CItric aCid); C H 0 ; [77-92-9]
6 8 7
(3) 1,2,3-PropanetrIcarboxyllc acid,2-hydroxy-,
trisodIUm salt (sodIUm citrate); C H Na 0 ;
6 5 3 7
[68-04-2]
(4) ButanedlOlc aCld,2,3-dlhydroxy-,dlsodlUm
salt (L-(+)-sodlum tartrate); C H Na 0 ;
4 4 2 6
[868-18-8]
(5) D-GluCitol (D-SorbltoJ); C H 0 ; [50-70-4]
6 14 6
(6) a -D-Glucopyranoslde, S-D-fructofuranosyl
(Sucrose); CI2H22011; [57-50-1]
(7) Water; H 0; [7732-18-5]
2
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ORIGINAL MEASUREMENTS:

Swmtosky, J. V.; Rosen, E.; Robmson, M.J.;
Chamberlam, R.E.; Guarml, J.R. J. Am.
Pharm. Assoc. 1956, 45, 34-40.

PREPARED BY

VARIABLES:

A. Regosz

One temperature: 25°C
EXPERIMENTAL VALUES:

Solubility of procame pemcl1lm G m aqueous solution at 25 ± 2°C containmg 10% w/v of sodium
citrate, 5% w/v sodIUm tartrate, 40% w/v sorbitol, 40% w/v sucrose and 0.2 i% w/v CitriC
acid was reported as:
1.38 gm cm -3

.
(2.42 x 10 -3 mol dm - 3
solution
- compl Ier )•

AUXILIARY INFORNATlON
METHOD APPARATUS/PROCEDURE:

SuspensIOns of procame pemcl1l1n G were
agitated m vehicles contammg 10% w/v
sodIUm citrate, 5% w/v sodium tartrate
4% w/v sorbitol, 40% w/v sucrose and 0.25%
w/v citric aCid for 16 hours at room temperature (25 ± 2°C), then were fl1tered usmg
a medIUm porosity glass fl1ter. The filtrates
were diluted and the content of antibIOtic
determmed spectrophotometrlcally.

SOURCl AND PURl TV OF HAHRIALS;

Procaine penicl1l1n G was of U.S.P. grade;
ItS source was not described.
Sources and pUrities of CitriC aCid, sodIUm
Citrate, sorbitol and sucrose were not speCified. Sodium tartrate used was dextrorotatory.
Water was dlstl1led.

~.STlMAnD ~.RROR:

Solubility preCisIOn: none specified
Temperature preclslon:±2°C (authors).
RHERENCES.

Procaine penicillin G: aqueous solvents
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COMPONENTS:

(I) 4- Th la-l-azablcyclo[3,2,0]heptane-2-carboxy IIC aCid, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyl)ammo] compd with 2(dlethylammo)
ethy 1-4-amlnobenzoate( I: I) (procame
penicillin G); CI6HI8N204S,C13H20N202;
[54-35-3]
(2) Butanedlolc aCld,2,3-dlhydroxy- (L-(+)tartaric aCid); C H 0 ; [87-69-4]
4 6 6
(3) Butanediolc aCld,2,3-dlhydroxy-, dlsodlum
salt (L-(+)-sodlum tartrate); C1. H 4 N a 2 6;
[868-18-8]
(4) D-Gluconlc aCid, monosodium salt (sodium
gluconate); C H Na0 ; [527-07-1]
7
6 ll
(5) D-Glucltol (D-Sorbltol); C H 0 ; [50-70-4]
6 14 6
(6) a -D-Glucopyranoslde, S-D-fructofuranosyl
(Sucrose); CI2H22011; [57-50-1]

ORIGINAL MEASUREMENTS:

Swmtosky, J.V.; Rosen, E.; Robmson, M.J.;
Chamberlam, R.E.; Guarmi, J.R. J. Am.
Pharm. Assoc. 1956,45, 34-40.

°

(7) Water; H 0; [7732-18-5]

2

PREPARED BY:

VARIABLES:

A. Regosz

One temperature: 25°C
EXPERIMENT AL VALUES:

Solubility of procame penlcillm G m aqueous solutIOn at 25 ± 2°C contammg 10% w/v sodium
tartrate, 15% w/v sodium gluconate, 40% w/v sorbitol, 40% w/v sucrose and 0.25% w/v tartaric
aCid was reported as:
1.42 mg cm-3

(2.49 x 10- 3 mol dm-3 solutIOn - compiler).

AUXILIARY INFORHATION
METHOD APPARATUS/PRocr,IlURE:

SuspensIOns of procame penicillin G were
agitated m vehicles contammg 10% w/v
SodIUm tartrate, 15% w/v sodium gluconate,
40% w/v sorbitol, 40% w/v sucrose and
0.25% w/v tartaric aCid for 16 hours at
room temperature (25 ± 2°C), then were
filtered usmg a medIUm porosity glass filter.
The filtrates were diluted and the content
of antibIOtic determmed spectrophotometrlcally.

SOURn, AND PURITY OF MAn,RIALS;

Procame penlcillm G was of U.S.P. grade;
ItS source was not described.
Sources and pUrities of sodium gluconate,
sorbitol and sucrose were not speCified.
Tartrates were dextrorotatory. Water was
distilled.

~,STIMAn,D

r,RROR:

Solubility preCisIOn: none specified
Temperature preCisIOn: ±2°C (authors).
R!-,Fr,RENClS.

Procaine penicillin G: aqueous solvents

cmP8~f~T~':'I-azabicyclo[3,2,0]heptane-2-carbo

xy hc aCId, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyJ)amlno] compd with 2(dlethylamlno)
ethy 1-4-amlnobenzoate(J: J) (procaine
penicillin G); CI6HI8N204S.C13H20N202;
[54-35-3]
(2) BenzoIc aCid, 4-amlno-2-(dlethyl-amlno)
ethyl ester, monohydrochlorlde (procaine
hydrochloride); C 13N20 N202· HCI; [59-46-1]
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ORIGINAL MEASUREMENTS:

SWlntosky, J.V.; Rosen, E.; Robinson, M.J.;
Chamberlain, R.E.; Guarini, J.R. J. Am.
Pharm. Assoc. 1956, 45, 34-40.

(3) 1,2,3-Propanetrlcarboxylic aCid, 2-hydroxy-,

trisodIUm salt (sodIUm citrate); C H5Na307;
6
[68-04-2]
(4) Water; H 0; [7732-18-5]
2
PREPARED BY:

VARIABLES:

A. Regosz

One temperature: 25°C
EXPERIMENTAL VALUES:

Solubility of procaine penicillin G

In

aqueous solutIOn at 25 ± 2°C containing 5% w/v sodium

citrate and 2% w/v procaine hydrochloride was reported as:
0.94 mg cm- 3 (1.65 x 10- 3 mol dm- 3 - compiler).

AUXILIARY INFORHATION
METHOD APPARATUS/PROClDURE:

SuspensIOns of procaine peniCillin G were
agitated In vehicles containing 5% w/v
sodium citrate and 2% w/v procaine HCI
for 16 hours at room temperature (25 ± 2°C),
then were filtered uSing a medIUm porosity
glass filter. The filtrate was diluted and
the content of antibIOtiC assayed microbIOlogically (1).

~OllRCI:.

AND PURITY OF HAHRI ALS:

Procaine peniCillin G was of U.S.P. grade;
ItS source was not deSCribed.
Sources and purities of procalne.HCI and
sodIUm citrate were not specified. Water
was distilled.

ESTlMATW r.RROR:

Solubility preCisIOn: none speCIfied
Temperature preCislOn:±2°C (authors).

RlH"RENCES.

(1) "CompilatIOn

of Regulations for Tests
and Methods of Assay and CertificatIOn
of AntibIOtiCS and AntibIOtic-Containing
Drugs", U.S.
Department of Health,
Education and Welfare, Food and Drug
Adm InlstratlOn, SectIOn 141 a.l, page
A-I.
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Procaine penicillin G: aqueous solvents

COMPONENTS:

ORIGINAL MEASUREMENTS:

(I) 4- Th la-I-azablcyclo[3,2,0]heptane-2-carboxy IIc aCid, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyl)amlno] compd with 2(dIethylamlno)
et hy 1- 4-am I nobenzoate(I: 1) (procaine
penicillIn G); CI6HI8N204S,CI3H20N202;
[54-35-3]
(2) BenZOIC aCld,4-amlno-2-(dlethyl amino)
ethyl ester, monohydrochlonde (procaine
hydrochlor Ide); C 13H 20N 202 H CI; [59-46-1]

SWlntosky, J. V.; Rosen, E.; Robinson, M.J.;
Chamberlain, R.E.; Guarini, J.R. J. Am.
Pharm. Assoc. 1956, 45, 34-40.

(3) 1,2,3-PropanetrIcarboxylIc

aCld,2-hydroxytrisodium salt (sodium citrate); C 6 H5Na307;
[68-04-2]
(4) a-D-Glucopyranoslde, 8-D-fructofuranosyl
(Sucrose); C 12H220 11; [57-50-1]
(5) Water; HzO; [7732-18-5]
PREPARED BY:

VARIABLES:
Concentration of sodium citrate

A. Regosz

EXPERIMENTAL VALUES:

Solubility
mgcm -3

SodIUm citrate
Added
% w/v

10

0.16

2.80

15

0.25

4.38

aCalculated by compiler

AllXI LI ARY INFORMATION
METHOD APPARATllS/PROCIcDURE:

Suspensions of procaine penicillin G were
agitated In vehicles containing 2% w/v
procalne.HCI In syrup and variable amounts
of sodium citrate for 16 hours at room temperature (25 ±2°C), then were filtered using
a medium porosity glass filter. The filtrates
were diluted and the content of antibiotiC
assayed microbIOlogically (I).

SOllRC~.

ANU PURITY OF HAHRIALS:

Procaine penicillIn G was of U.S.P. grade;
its source was not deSCribed.
Sources and purities of procalne.HCI, and
sodium citrate were not speCified. Sucrose
was probably of U.S.P. grade. Water was
distilled.
Syrup refers to the official U.S.P. product
containing 85% w/v of sucrose In distIlled
water (authors).
ESTlMAnD LRROR:

SolubilIty preCision: none speCified
Temperature preClslOn:±2°C (authors).
RLFERENn.S:
(I) "Compilation

of RegulatIOns for Tests
and Methods of Assay and Certification
of AntibiotiCS and Antibiotic-Containing
Drugs", U.S. Department of Health,
Education and Welfare, Food and Drug
Administration, SectIOn 141 a.l, page A-I.

Procaine penicillin G: aqueous solvents
COHPONENTS:

ORIGINAL HEASUREHENTS:

(I) 4- Thla-l-azablCyclo[3,2,0]heptane-2-carbo-

(2)
(3)

(4)
(5)
(6)

193

xy lic aCid, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyl)amlno] compd with 2(diethylamino)
eth y 1-4-am I no benzoate(l: 1) (procaine
pemcillin G); CI6HI8N204S,CI3H20N202;
[54-35-3]
1,2,3-Propanetrlcarboxylic aCld,2-hydroxy(cJtrlc aCid); C H 0 ; [77-92-9]
6 8 7
1,2,3-Propanetrlcarboxylic aCid,2-hydroxy-,
trisodium salt (sodium Citrate); C 6 H5Na307;
[68-04-2]
D-GluCitol (D-Sorbltol); C H 0 ; [50-70-4]
6 14 6
a-D-Glucopyranoside, 8-D-fructofuranosyl
(Sucrose); C H 0 ; [57-50-1]
I2 22 11
Water; H 0; [7732-18-5]
2

SWlntosky, J. V.; Rosen, E.; Robinson, M.J.;
Chamberlain, R.E.; Guarlm, J.R. J. Am.
Pharm. Assoc. 1956, 45, 34-40.

PREPARED BY:

VARIABLES:

A. Regosz

One temperature: 25°C
EXPERIMENTAL VALUES:

Solubility of pro::alne pemcillin G

In

aqueous solution at 25 ± 2°C containing 10% w/v sodIUm

Citrate, 0.2% w/v CItriC aCid, 40% w/v sorbitol and 40% w/v sucrose was reported as:
)
1.2 mg cm -3 (2.10 x 10-3 mol dm -3 - compiler.

AUXILIARY INFORNATlON
METHOD APPARATUS/PROCEDURE:

SuspensIOns of procaine pemCillin G were
agitated In vehicles containing 10% w/v
sodium Citrate, 0.2% CitriC aCid, 40% w/v
sorbitol and 40% w/v sucrose for 16 hours
at room temperature (25 ± 2°C), then were
filtered uSing a medIUm porosity glass filter.
The filtrates were diluted and the content
of antibIOtic determined spectrophotometically.

SOURCI:. AND PURl TV OF MATERIALS:

Procaine pemciliin G was of U.S.P. grade;
its source was not described.
Sources and purities of CitriC aCid, sodIUm
citrate, sorbitol and sucrose were not speCified. Water was distilled.

I:.STlMATED ERROR:

Solubility preCiSion: none specified
Temperature preCision:±2°C (authors).
RHERENCI:.S.

Procaine penicillin G: aqueous solvents
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COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

(2)
(3)

(4)
(5)
(6)

xy lic aCid, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyl)ammo] compd with 2(dlethylammo)
et h y 1-4-am Inobenzoate(l: 1) (procame
penicillin G); CI6HI8N204S,C13H20N202;
[54-35-3]
BenzoIc aCld,4-ammo-2-(dlethyl-amino)
ethyl ester,monohydrocholorlde (procame
hydrochloride); CI3H20N202.HCl; [59-46-1]
1,2,3-Propanetrlcafboxylic aCld,2-hydroxytrisodium salt (sodium citrate); C H Na 0 7;
6 5 3
[68-04-2]
D-GluCitol (D-Sorbltol); C H 0 ; [50-70-4]
6 14 6
Cl-D-GlucODyranoslde, e-D-fructofuranosyl
(Sucrose); C I2 H Pll; [57-50-1]
2
Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:

Swintosky, J.V.; Rosen, E.; Robmson, M.J.;
Chamberlam, R.E.; Guarml, J.R. J. Am.
Pharm. Assoc. 1956, 45, 34-40.

PREPARED BY:

VARIABLES:

A. Regosz

One temperature: 25°C
EXPERIMENT AL VALUES:

Solubility of procaine penlcillm G in aqueous solution at 25 ± 2°C containmg 10% w/v sodium
b
a
citrate and 2% w/v procame hydrochloride m equal parts of syrup and Sorbo was reported as:
)
0.09 mg cm -3 ( 1.58 x 10 -4 mol dm -3 - compiler.
aSyrup refers to the offiCial U.S.P. product contammg 85% w/v sucrose in distilled water authors.
bSorbo
In

IS

a product of Atlas Powder Co. Wilmmgton 99, Del, contaming 70% w/v D-sorbltol

water - authors.

AUXILIARY INFORHATlON
METHOD APPARATUS/PROCeDURE:

SuspensIOns of procaine penicillin G were
agitated m vehicles contammg 10% w/v
of sodium citrate and 2% w/v of procame.HCl
Il1 equal parts of syrup and Sorbo for
16
hours at room temperature (25 ± 2°C), then
were filtered usmg a medIUm porosity glass
filter. The filtrate was diluted and the
content of antibIOtiC assayed microbiologically

SOURCr. AND PURITY OF

~lAHRIALS:

Procaine penicillin G was of U.S.P. grade;
Its source was not described.
Sources and pUrities of procalne.HCI, sodium
citrate and sorbitol were not speCified.
Sucrose was probably of U.S.P. grade.
Water was distilled.

(1).

~.STlMAn.D ~.RROR:

Solubility precISion: none specified
Temperature preCislOn:±2°C (authors).

RHeRENCES:
(1) "Compilation

of Regulations for Tests
and Methods of Assay and CertificatIOn
of AntibIOtiCS and AntlblOtlc-Contammg
Drugs", U.S.
Department of Health,
Education and Welfare, Food and Drug
AdministratIOn, SectIOn 141 a.l, page A-I.

Procaine penicillin G: aqueous solvents
COI1PONENTS:
(1) 4- Thla-l-azabicyclo[3,2,0]heptane-2-carbo-

xy hc aCld,3,3-dlmethyl-7-oxo-6-[(phenylacetyl)ammo] compd with 2(diethylamino)
et hy 1-4 -am Inobenzoate(l: 1) (procame
penlcllhn G); C16H18N204S,C13H20N202;
[54-35-3]
(2) BenzoIc acid, 4-ammo-2-(dlethyl-ammo)
ethy lester ,mono hydrochloride (procame
hydrochloride); C l3H20N202.HCl; [59-46-1]
(3) 1,2,3-Propanetricarboxyhc aCld,2-hydroxy(cItriC aCid); C6H8~; [77-92-9]

195

ORIGINAL MEASUREMENTS:

Swmtosky, J. V.; Rosen, E.; Robmson, M.J.;
Chamberlam, R.E.; Guarini, J.R. J. Am.
Pharm. Assoc. 1956, 45, 34-40.

(4) 1,2,3-Propanetrlcarboxylic acid,2-hydroxy-,
trisodium salt (sodium citrate); C H5Na307;
6
[68-04-2]
(5) D-Glucltol (D-Sorbltol); C H 0 ; [50-70-4]
6 14 6
(6) a. -D-Glucopyranoslde, 13 -D-fructofuranosyl
(Sucrose); C12H220ll; [57-50-1]
(7) Water; H 0; [7732-18-5]
2
PREPARED BY:

VARIABLES:
ConcentratIOn

of

procame

hydrochloride

A. Regosz

EXPERIMENTAL VALUES:
Solubility
Procaine hydrochloride

mgcm

-3

Added
%

w/v
0.5

0.23

4.03

1.0

0.13

2.28

1.5

0.11

1.93

2.0

0.10

1.70

aCalculated by complier
AlJXI LlARY lNFORNATION
METHOD APPARATUS/PROCEDURE:

SuspensIOns of procame penicillin G were
agitated m vehicles containmg 10% w/v
Sodium Citrate, 0.2% w/v citric acid, 40% w/v
sorbitol, 40% w/v sucrose and variable amounts
of procame.HCl for 16 hours at room temperature (25 ±2°C), then were filtered using
a medium porosity glass fllter. The filtrates
were diluted and the content of antibIOtiC
assayed microbiologically (1).

SUURCE AND PURITY OF HATERI ALS:

Procaine penlcllhn G was of U.S.P. grade;
its source was not described.
Sources and pUrities of procaine.HCl, citric
acid, sodium citrate, sorbitol and sucrose
were not specified. Water was distilled.

ESTlNATED ERROR:

Solublltty precision: none speCified
Temperature precislOn:±2°C (authors).

REFERENCES:

(1) "Compilation

of Regulations for Tests
and Methods of Assay and CertificatIOn
of AntibiotiCS and AntlblOtlc-Contammg
Drugs", U.S. Department of Health,
Education and Welfare, Food and Drug
Administration, SectIOn 141 a.l, page A-I.

Procaine penicillin G: aqueous solvents
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COMPONENTS:
(l) 4- Thla-l-azablcyclo[3,2,O]heptane-2-carbo-

(2)
(3)

(4)
(5)
(6)
(7)

ORIGINAL MEASUREMENTS:

Swmtosky, J.V.; Rosen, E.; Robinson, M.J.;
Chamberlam, R.E.; Guarini, J.R. J. Am.
Pharm. Assoc. 1956, 45, 34-40.

xy lic aCid, 3, 3-dimethyl-7-oxo-6-[(phenylacetyl)ammo] compd with 2(dlethylammo)
e thy 1- 4-a m Ino benzoate(l: 1) (procaine
penicillin G); C 16 H 18 N20 4S, C 13H 20 N20 2;
[54-35-3]
1,2,3-Propanetncarboxylic aCld,2-hydroxy(cItriC aCid); C H 0 ; [77-92-9]
6 8 7
1,2,3-Propanetncarboxylic acid,2-hydroxy-,
trisodium salt (sodium Citrate); C H Na 0 ;
6 5 3 7
[68-04-2]
Butanedlolc acid,2,3-dlhydroxy-,dlsodlUm
salt (L-(+)-sodium tartrate); C H Na 0 ;
4 4 2 6
[868-18-8]
D-GluCitol (D-Sorbltol); C H 0 ; [50-70-4]
6 14 6
a-D-Glucopyranoslde, B-D-fructofuranosyl
(Sucrose); CI2H22011; [57-50-1]
Water; ~O; [7732-18-5]

PREPARED BY:

VARIABLES:

A. Regosz

One temperature: 25°C
EXPERIMENTAL VALUES:

Solubility of procaine penicillin G in aqueous solution at 25 ± 2°C contammg 10% w/v sodium
citrate, 5% w/v sodium tartrate, 0.25% w/v citric acid, 40% w/v sorbitol and 40% w/v sucrose
was reported as:
0.9 mg cm

-3

• (l.6 x 10

-3

mol dm

-3

- complIer).

AUXI LI ARY INFORNATlON
METHOD APPARATUS/PROCEDURE:

SuspensIOns of procaine penicillin G were
agitated in vehicles containing 10% w/v
Sodium citrate, 5% w/v sodium tartrate,
0.25% cltnc aCid, 40% w/v sorbitol and
40% w/v sucrose for 16 hours at room temperature (25 ± 2°C), then were filtered using
a medium porosity glass filter. The filtrates
were diluted and the content of antibiotiC
determmed spectrophotometncally.

SOURCE AND PURITY OF MATERIALS;

Procaine penicillin G was of U.S.P. grade;
ItS source was not descnbed.
Sources and puntles of citnc acid, sodium
citrate, sorbitol and sucrose were not specIfied. Sodium tartrate was dextrorotatory.
Water was distilled.

ESTIMATED ERROR:

Solubility preCISIOn: none specified
Temperature precislon:±2°C (authors).
REFERENCES;

Procaine penicillin G: aqueous solvents
COMPONENTS:
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ORIGINAL MEASUREMENTS:

(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xy llc aCld,3,3-dlmethyl-7-oxo-6-[(phenylacetyJ)amlno] compd with 2(dlethylamlno)
et hy 1-4-a m Inobenzoate(l:l) (procaine
peniCillin G); C16H1SN204S,C13H20N202;
[54-35-3]
(2) BenzoIc acid, 4-amlno-2-(dlethyl-amino)
ethyl ester, monohydrochlorlde (procaine
hydrochloride); C 13H20 N 202.HCl; [59-46-1]

SWlntosky, J. V.; Rosen, E.; Robinson, M.J.;
Chamberlain, R.E.; Guarini, J.R. J. Am.
Pharm. Assoc. 1956, 45, 34-40.

(3) 1,2,3-Propanetrlcarboxyitc aCid, 2-hydroxy-

(citriC acid); C H 0 ; [77-92-9]
6 S 7
(4) 1,2,3-Propanetrlcarboxyitc aCid, 2-hydroxy-,
trisodium salt (sodium citrate); C H5Na307;
6
[6S-04-2]
(5) D-Glucltol (D-SorbitoJ); C 6 H14 6; [50-70-4]

°

(6) D-Gluconlc aCid, monoosodlum salt (sodium
gluconate); C H Na0 ; [527-07-1]
7
6 ll
(7) Water; Hp; [7732-1S-5]
PREPARED BY:

VARIABLES:

A. Regosz

One temperature: 25°C
EXPERIMENTAL VALUES:

Solubiitty of procaine penlcilitn G

In

aqueous solution at 25 ± 2°C containing 10% w/v sodium

Citrate, 0.2% w/v citrIC aCid, 2% w/v procaine.HC1, 40% w/v sorbitol and 25% w/v sodium
gluconate was reported as:
0.036 mg cm -3

(6.31 x 10 -5 mol dm -3 - compiler.)

AUXILIARY INFORNATION
METHOD APPARATUS/PROCEDURE:

Suspensions of procaine peniCillin G were
agitated In vehicles containing 10% w/v
sodium Citrate, 0.2% w/v citriC aCid, 2% w/v
procaine HC1, 40% w/v sorbitol and 25% w/v
sodium gluconate for 16 hours at room temperature (25 ±2°C), then were filtered uSing
a medium porosity glass filter. The ftitrates
were diluted and the content of antibIOtic
assayed microbiologically (1).

SllURC~.

AND PURITY OF HAHRIALS:

Procaine peniCillin G was of U.S.P. grade;
ItS source was not deSCribed.
Sources and pUrities of procalne.HC1, citric
aCid, sodium Citrate, sorbitol and sodium
gluconate were not speCified. Water was
distilled.

ESTIMATED

~RROR:

Solublitty preCISion: none speCified
Temperature preclslon:±2°C (authors).

~FERENCES:

(1) "Compilation

of Regulations for Tests
and Methods of Assay and CertificatIOn
of AntibIOtiCS and Antibiotic-Containing
Department of Health,
Drugs", U.S.
Education and Welfare, Food and Drug
AdministratIOn, Section 141 a. I, page A- I.
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Procaine penicillin G: aqueous solvents

COMPONENTS:

ORIGINAL MEASUREMENTS:

(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy lic acid, 3,3-dlmethyl-7-oxo-6-[(phenylacetyl)amlno] compd with 2(dlethylamlno)
et hy 1-4-am Inobenzoate(1:l) (procaine
penlcJllin G)j CI6HlSN204S,CI3H20N202;
l54-35-3]
(2) BenzoIc aCid, 4-ammo-2-(dlethyl-amlno)
ethyI ester, monohydrochlonde (procaine
hydrochlonde); C 13H20N202.HCI; [59- 4 6- I]

SWlntosky, J.V.; Rosen, E.; Robinson, M.J.;
Chamberlain, R.E.; Guannl, J.R. J. Am.
Pharm. Assoc. 1956, 45,

(3) 1,2,3-Propanetncarboxylic aCid, 2-hydroxy-

(Cltnc aCid); C H 0 ; [77-92-9]
6 S 7
(4) 1,2,3-Propanetncarboxylic aCid, 2-hydroxy-,
trisodIUm salt (sodIUm citrate); C 6 H5Na 3C' 7;
[6S-04-2]
(5) D-Glucltol (D-Sorbitol)j C H 0 ; [50-70-4]
6 14 6
(6) a -D-G1ucopyranoslde, S-D-fructofuranosy1
(Sucrose); C12H22011; [57-50-1]
(7) Water; Hp; [7732-1S-5]
PREPARED BY:

VARIABLES:

A. Regosz

Temperature
EXPERIMENTAL VALUES:

SolubJllty
t/oC
25

Units cm

_3 b

97

mgcm

_3 a

10

0.10

4

mol dm

_3 a

1.6S

37

136

0.14

2.36

43

230

0.23

3.99

54

560

0.56

9.72

aCa!culated by compJler
b According to U.S.P. one mg of procaine penlcJllln G represents 1009 penicillin
Units - (compiler).
AUXI LIARY INFORHATION
METHOD APPARATUS/PROCEDURE:

An aqueous vehicle of pH 6.1 containing
2.0% w/v of procaine HC1, 10% w/v of
sodium Citrate, 0.20% w/v of cltnc aCid,
40% w/v of sorbitol and 40% of sucrose
was prepared. SuspensIOn of procaine penlcJllln
G In thiS vehicle were maintained at 37°C,
43°C and 54°C ( ± O.l) for 16 hours With
constant agitatIOn. They were then fJltered
through a medIUm porosity slntered glass
fJlter. The penlcJllin content of these solutions
was determined mICrobIOlogically (1).

SOURCIo AND PURITY OF MAHRIALS:

Procaine penlcJl11n G was of U.S.P. gradej
ItS source was not descnbed.
Sources and purities of procaine HCI, citric
aCid, sodium Citrate, sorbitol and sucrose
were not specified. Water was dlstJl1ed.

IoSTlMATED ERROR:

SolubJllty precIsion: none specified
Temperature preCisIOn: ± 0.1 °C (authors).
RIoFERENCES.

(1) "CompJlatlOn

of Regulations for Tests
and Methods of Assay and CertificatIOn
of AntibIOtiCS and AntibIOtic-Containing
Drugs", U.S.
Department of Health,
Education and Welfare, Food and Drug
AdministratIOn, SectIOn 141 a.1, page A-I.

Procaine penicillin G: aqueous solvents
COMPONENTS:
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ORIGINAL MEASUREMENTS:

(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xy IIc acid,3,3-dlmethyl-7-oxo-6-[(phenylacetyJ)ammo] compd with 2(dlethylammo)
eth y 1-4 -am I nobenzoateO: 1) (procaine
penlcillm G); C I6 H 18N204S,C13H20N202;
L54-35-3]
(2) Water; H 0; [7732-18-5]
2
VARIABLES:

Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

PREPARED BY:

One temperature: 28°C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of procame penicIllm G m water at 28 ± 4°C was reported as:
6.8 mg cm -3 ( 1.2 x 10 -2 mol dm -3 solution - compIler).

AUXILIARY INFORHATION
METHOD ,'APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antibiotic in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(28 ± 4°C). If there was any vIsible insoluble
material the suspension was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was fIltered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C m a
vacuum oven. After cooling, the residue
was reweighed ( ± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (± 0.01
mg) welghmg bottle, and the procedure
of evaporation, drymg, cooling and rewelghmg
(±0.01 mg) was repeated.

SOURCl AND PURITY OF MATERIALS:

Procaine penicillin G was a pooled commercial
product of high pUrity (95 to 100%).
Water was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility precisIOn: none specified
Temperature precisIOn: ± 4°C (authors).
REFERENCES;
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Procaine penicillin G: other solvents

COHPONENTS:
(1) 4-Thla-l-azabicyclo[3,2,0]heptane-2-carboxylic aCld,3,-dlmethy1-7-oxo-6-[(phenylacetyl)ammo] complexed with 2-(dlethylamino)ethyl-4-ammobenzoate (1:1) (procame
penlcillm G); CI6HI8N20I>S,CI3H20N202;
l51>-35-3]

EVALUATOR:
Enc Tomlinson.
Department of Pharmacy,
University of Amsterdam,
The Netherlands.
December 1983

(2) All non aqueous solvents.
CRITICAL EVALUATION:
Values for the solublllty of procaine penicillln G m 23 non aqueous solvents at 301:1> K have
been reported by Weiss et al (I). These workers used a pooled commercial sample of high
punty (95-100%). The amount of penicillln dissolved was estimated by either drymg a solutIOn to constant weight, or, with some solvents, by visual examination, such that no evidence
of undissolved solute mdlcated a solublllty of greater than 20 mg cm- 3 . All values reported
were uncorrected for solvent blank, which was generally less than 0.05 mg total. All data
accordmg to Weiss et al have been recalculated to SI units (compiler), and are given m the
Table.
Solvent
methanol
ethanol
Isopropanol
Isoamyl alcohol
cydohexane
benzene
toluene
lIgrom
Isooctane
carbon tetrachlonde
ethyl acetate
Isoamyl acetate
acetone
methyl ethyl ketone
dlethylether
ethylene chlonde
1,I>-dlOxane
chloroform
carbon disulfide
pyndme
formamlde
ethylene glycol
benzyl alcohol

SolubllltY3(at 301:1> K)
(mol dm )
a

a
-2
1.1 x 10_
3
1>.6 x 10_ 4
1.3 x 10_1>
1.3 x 10 -3
1.81> x 191>
2.1 x 10
o
-I>
2.10 x 10_
3
5.87 x 193
2.1 x 10 -2
2.62 x 10_
2
2.1>0 x 10_
3
1.05 x 193
3.5 x 10_
1.7 x 10 2
a
-I>
8.9 x 10
a
a
a
a

(a solubllity greater than
3.5 x 10- 2 mol dm- 3)

(All solvents are U.S.P. or A.C.S. grade)
All these values have an estimated precisIOn of : 5% (evaluator). However they are unconfirmed fmdings, and must be designated as tentative, except for (I) where the solubility IS reported
as bemg greater than 3.5 x 10- 2 mol dm- 3 , (which are regarded as doubtful), and (it) the
value for solublllty In isooctane, (which IS rejected since the assay procedure used is not
suffiCiently senSitive for thiS value to have any meaning).
REFERENCE
(I) WeiSS,

P.J.; Andrew, M.L.; Wnght, W.W. Antibiotics and Chemotherapy 1957, 7, 371>.

Procaine penicillin G: other solvents
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COMPONENTS:
(1) 4- Thla-l-azabicycJo[3,2,O]heptane-2-carboxy Iic aCld,3, 3-dimethyl-7-oxo-6-[(phenylacetyJ)amlno] compd wIth 2(dlethylamino)
et hy 1-4-am inobenzoate(l: 1) (procaine
peniCIllin G); C 16 H 18 N20 4S, C 13H20N202;
l54-35-3]
(2) Methanol; CH 0; [67-56-1]
4

ORIGINAL MEASUREMENTS:
WeISS, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28'C

EXPERIMENTAL VALUES:

SolubJllty of procaine penicJlhn G in methanol at 28± 4°C was reported as greater than:
-3
-2-3
20 mg cm • (Greater than 3.5 x 10 mol dm solutIon - compJler).

AUXILIARY INFORHATION
METHOD APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtIc In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4'C). If all of the material appeared
to be In solutIOn, the solublhty was consIdered
to be greater than 20 mg cm-'.

SOURCE AND PURl TY OF NATE RIALS :
Procaine penlcilhn G was a pooled commerCIal
product of hIgh purity (95 to 100%).
Methanol

was

of

A.C.S.

or

U.S.P.

grade.

ESTlHATED ERROR:
SolubJlity precision: none speCIfIed
Temperature precIsIon: ± 4°C (authors).

REFERENCES:

202

Procaine penicillin G: other solvents

COMPONENTS:
(I) 4- Th la-l-azabicyclo[3,2,0]heptane-2-carboxy hc aCld,3, 3-dlmethyl-7-oxo-6-[(phenylacetyilamlno] compd with 2(dlethylamlno)
e thy 1- 4 -a m Inobenzoa te( 1: 1) (procaine
penlctlhn G); C16H18N204S,C13H20N202;
l54-35-3]
(2) Ethanol; C H 0; [64-17-5]
2 6

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C
EXPERIMENTAL VALUES:

Solublhty of procaine penicilhn G in ethanol at 28± 4°C was reported as greater than:
3 solution - compiler).
20 gm cm -3 (Greater than 3.5 x 10- 2
moldm

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If all of the material appeared
to be In solution, the solubihty was considered
to be greater than 20 mg cm-'.

SOURCE AND PURITY OF MATERIALS:
Procaine pentcllhn G was a pooled commercial
product of high pUrity (95 to 100%).
Ethanol

was

of

A.C.S.

or

U.S.P.

grade.

ESTIMATED lRROR:
Solubility precIsion: none specified
Temperature precisIOn: ± 4°C (authors).

Procaine penicillin G: other solvents
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COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy IIc aCld,3,3-dlmethyl-7-oxo-6-[(phenylacetyJ)amlno] compd with 2(dlethylammo)
e thy l-4-a m lnobenzoa te(l: 1) (procaine
pemc111m G); C 16 H l8 N 20 4 S. C 13H20N202;
[54-35-3]
(2) 2-Propanol (lsopropanoJ); C H 0;
3 8
[67-63-0]

ORIGINAL MEASUREMENTS:
WeiSS, P.].; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C
EXPERIMENTAL VALUES:

Solublllty of procaine pemcl1lln G In Isopropanol at 28 ± 4°C was reported as:
)
6.5 mg cm -3 (1.1 x 10 -2 mol dm -3 solutIOn - compiler.

AUXI LIARY INFORMATION

METHOD APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(28 ± 4°C). If there was any VISible Insoluble
material the suspensIOn was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was fl1tered under
vacuum and 2 cm' of the clear fl1trate
were added to a tared ( ± 0.1 mg) welghmg
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C m a
vacuum oven. After coollng, the residue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second allquot of
clear filtrate was placed m a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drYing, cooling and reweighing
(± 0.01 mg) was repeated.

A-H

SOliRn. AND PURITY OF MA1ERIALS:

Procaine pemcl1lln G was a pooled commercial
product of high pUrity (95 to 100%).
Isopropanol

was

of

A.C.S.or

U.S.P. grade.

~.STIMATED ~.RROR:

Solubility preclSlon: none specified
Temperature preCisIOn: ±4°C (authors).
~.FERENCES :
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Procaine penicillin G: other solvents

COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0)heptane-2-carboxy hc aCld,3, 3-dlmethyl-7-oxo-6-[(phenylacetyl)ammo] compd with 2(dlethylammo)
ethy 1-4 -am I nobenzoate(l: 1) (procame
pentcllhn G); C16H18N204S,CI3H20N202;
[54-35-3]
(2) 1-Butanol,3-methyl- (Isoamyl alcohol);
C H 0; [123-51-3]
5 12

ORIGINAL~ASUREMENTS:

VARIABLES:

PREPARED BY:

Weiss, P.J.; Andrew, M.L; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

A. Regosz

One temperature: 28·C
EXPERIMENTAL VALUES:

Solublhty of procame pentctlltn G m Isoamyl alcohol at 28 ± 4·C was reported as:
)
2.6 mg cm -3 . (4.6 x 10-3 mol dm -3 solution - compiler.

AlJXI LlARY INFORNATlON
METHOD

APPARATUS/PROC~DURE:

Ten cm) of solvent were added to about
200 mg of the antibIOtiC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(28 ± 4·C). If there was any vIsible msoluble
material the suspensIOn was centrifuged
wlthm an hour. After centnfugatlon, the
clear part of the soln was ftltered under
vacuum and 2 cm) of the clear filtrate
were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100·C. The residue
was further dned for 3 hr at 60·C m a
vacuum oven. After coohng, the residue
was reweighed ( ± 0.1 mg). If the residue
was 0.5 mg or less, a second ahquot of
clear ftltrate was placed m a tared (± 0.0 I
mg) welghmg bottle, and the procedure
of evaporation, drying, coolmg and rewelghmg
(± 0.0 I mg) was repeated.

SOUR(~.

AND PURITY OF NATtRIALS:

Procame pentcllhn G was a pooled commerCial
product of high purity (95 to 100%).
Isoamyl
grade.

alcohol

~.STlNATW ~

was

of

A.C.S.

or

U.S.P.

RROR:

Solubtllty precIsIOn: none specified
Temperature precIsion: ± 4·C (authors).
Rt.H.RENO.S.

Procaine penicillin G: other solvents
COMPONENTS:
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ORIGINAL MEASUREMENTS:

(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xy hc aCid, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyl)ammo] compd with 2(dlethylammo)
e t hy 1- 4-am I nobenzoate(l: 1) (procaine
penlcillm G); CI6HI8N204S,CI3H20N202;
[54-35-3]
(2) Cyclohexane; C H12; [110-82-7]
6
VARIABLES:

Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

PREPARED BY:

A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solubll1ty of procaine penlcillm G m cyclohexane at 28 ± 4°C was reported as:
-3
-4
-3
0.08 mg cm
(1.3 x 10 mol dm
solutIOn - compiler).

AUXI LI ARY INFORNATlON
METHOD APPARATUS /PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antibiotiC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(28 ± 4°C). If there was any VISible msoluble
material the suspensIOn was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
Were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C m a
Vacuum oven. After coolmg, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second al1quot of
clear filtrate was placed m a tared (± 0.0 I
mg) welghmg bottle, and the procedure
of evaporation, drymg, cool1ng and rewelghmg
(±0.01 mg) was repeated.

SOURCr. AND PURlTY OF HAl ~.RIALS:

Procame penlcillm G was a pooled commercial
product of high pUrity (95 to 100%).
Cyclohexane was of A.C.S. or U.S.P. grade.

~.STIHAn.D ~.RROR:

Solubll1ty precIsIOn: none specified
Temperature preCISIOn: ± 4°C (authors).
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Procaine penicillin G: other solvents

COMPONENTS:

ORIGINAL MEASUREMENTS:

(I) 4- Th la-I-azablcyclo[3,2,0]heptane-2-carboxy IIC aCld,3,3-dlmethyl-7-oxo-6-[(phenylacetyI)amlno] compd with 2(dlethylamlno)
eth y 1- 4 -am I nobenzoa teO: I)
(procaine
penicillin G); CI6HI8N204S,CI3H20N202;
l54-35-3]
(2) Benzene; C H ; [71-43-2]
6 6
VARIABLES:

WeiSS, P.].; Andrew, M.L.; Wnght, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

PREPARED BY:

A. Regosz

One temperature: 28°C
EXPERIMENTAL VALUES:

Solubility of procame penicillin G In benzene at 28 ± 4°C was reported as:
)
0.08 mg cm -3 (1.3 x 10 -4 mol dm -3 solutIOn - compiler.

AUXI LI ARY INFORNATION
METHOD APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antibIOtic m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(28 ± 4°C). If there was any VISible Insoluble
matenal the suspensIOn was centrifuged
within an hour. After centnfugatlOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dned for 3 hr at 60°C In a
vacuum oven. After cooling, the residue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(± 0.01 mg) was repeated.

SOURer. AND P[lIU TY

or

~lA1t.RI

ALS:

Procaine penicillin G was a pooled commerCial
product of high punty (95 to 100%).
Benzene

was

of

A.C.S.

or

U.S.P.

grade.

ESTlMAH.D eRROR:

Solubility preCisIOn: none specified
Temperature preCisIOn: ± 4°C (authors).

Procaine penicillin G: other solvents
COMPONENTS:

(J) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xy llc aCid, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyl)ammo] compd with 2(dlethylammo)
et hy 1- 4 -a m I nobenzoate(J: J) (procaine
penicillin G); CI6HI8N204S,C13H20N202;
l54-35-3]
(2) Benzene,methyl- (toluene); C H ;
7 8
[108-88-3]
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ORIGINAL -.MEAS UREMENTS:

Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

PREPARED BY:

VARIABLES:

A. Regosz

One temperature: 28°C
EXPERIMENTAL VALUES:

Solubility of procame penicillin G m toluene at 28± 4°C was reported as:
-3
-3
-3
1.05 mg cm
(1.84 x 10 mol dm
solution - compiler).

AUXI LI ARY INFORHATlON
METHOD APPARATUS /PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antibIOtic m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(28 ± 4°C). If there was any vlSlble msoluble
material the suspensIOn was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C m a
vacuum oven. After cooling, the residue
was reweighed ( ± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (± 0.0 I
mg) welghmg bottle, and the procedure
of evaporation, drymg, cooling and rewelghmg
( ±0.0 I mg) was repeated.

SOURCE AND PURl TV OF MA'I ~,RI ALS.

Procame penicillin G was a pooled commerCial
product of high pUrity (95 to 100%).
Toluene

was

of

A.C.S.

or

U.S.P.

grade.

ESTIMAUD I·.RROR:

Solubility preCisIOn: none speCified
Temperature preCISIOn: ±4°C (authors).
Rt_FERENCES.
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Procaine penicillin G: other solvents

COMPONENTS:

ORIGINAL MEASUREMENTS:

(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy lic aCld,3,3-dlmethyl-7-oxo-6-[(phenytacetyl)ammo] compd with 2(dlethylammo)
e t hy 1- 4 -a m I nobenzoa teO: 1) (procaine
penlcillm G); CI6HI8N204S,C13H20N202;
[54-35-3]
(2) Petroleum ether (ligrom)
VARIABLES:

Weiss, P.].; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

PREPARED BY:

A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solubility of procame penicillin G in ligrom at 28± 4°C was reported as:
-3
-4
-3
0.12 mg cm
(2.1 x 10
mol dm
solution - compiler).

AUXILIARY INFORHATION
METHOD APPARATUS/PROCFlJURE:

Ten cm' of solvent were added to about
200 mg of thc antibIOtiC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). If there was any VISible msoluble
matcrlal the suspension was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were addcd to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C m a
vacuum oven. After coolmg, the reSidue
was reweighed (± 0.1 mg). If thc reslduc
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (± 0.01
mg) welghmg bottle, and the procedure
of evaporation, drymg, coolmg and rewelghmg
(± 0.01 mg) was repeated.

SOURCE AND PURl TY OF HA1 t Rl ALS:

Procame penicillin G was a pooled commercial
product of high pUrity (95 to 100%).
Llgrom

was

of

A.C.S.

or

U.S.P.

grade.

t,STlMATr.D ERROR:

Solubility preCISIOn: none specified
Temperature preCISion: ± 4°C (authors).

Procaine penicillin G: other solvents
COMPONENTS:

(l) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xy IIc aCld,3,3-dlmethyl-7-oxo-6-[(phenylacetyl)amIno] compd with 2(dlethylamIno)
eth y 1-4-a m I nobenzoate(l:l) (procaine
peniCillin G); C16HI8N204S,C13H20N202;
[54-35-3]
(2) Pentane,2,2,4-trImethyl- (Isooctane);
C H ; [540-84-1]
8 18
VARIABLES:
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ORIGINAL MEASUREMENTS:

Weiss, P.J.; Andrew, M.L.; Wright, W. W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

PREPARED BY:

One temperature: 28°C

A. Regosz

EXPERIMENTAL VALUES:

SolubIlity of procaine peniCillin G In Isooctane at 28 ± 4°C was reported as:
)
0.0 mg cm -3 (0.0 mol dm -3 solution - compIler.

AUXI LIARY INFORNATlON
METHOD APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antibiotic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). If there was any VISible Insoluble
material the suspension was centrifuged
Within an hour. After centrIfugatIOn, the
clear part of the soln was fIltered under
vacuum and 2 cm' of the clear fIltrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second alIquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporatIOn, drying, coolIng and reweighing
(± 0.0 I mg) was repeated.

SOURCIo AND PURITY OF MA1ERIALS;

Procaine penicillin G was a pooled commerCial
product of high purity (95 to 100%).
Isooctane

was

of

A.C.S.

or

U.S.P.

grade.

IoSTlMATE.D r.RROR:

SolubilIty preCISIOn: none specIfied
Temperature preCISIOn: ± 4°C (authors).
REFERENCES;
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Procaine penicillin G: other solvents

COMPONENTS:

ORIGINAL MEASUREMENTS:

(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy Ilc ac Id, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyI)amlno] compd with 2(dlethylamlno)
e th y 1-4 -am I nobenzoate(I: I)
(procaine
penicillin G); CI6HI8N204S,C13H20N202;
[54-35-3]
(2) Methane, tetrachloro- (carbon tetrachlOride);
CCl u; [56-23-5]

Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

PREPARED BY:

VARIABLES:

A. Regosz

One temperature: 28°C
EXPERIMENTAL VALUES:

Solubility of procaine penicillin G In carbon tetrachloride at 28 ± 4°C was reported as:
)
0.12 mg cm -3 • (2.1 x 10 -4 mol dm -3 solutIOn - compiler.

AllXI LI ARY INFORNATION
METHOD APPARATUS/PROCI:DURE:

Ten cm' of solvent were added to about
200 mg of the antibIOtiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). If there was any vIsible Insoluble
material the suspension was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (±0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(± 0.0 I mg) was repeated.

SOU ReI: AND PURl TV OF MAHRIALS:

Procaine penicillin G was a pooled commerCial
product of high pUrity (95 to 100%).
Carbon tetrachlOride was of A.C.S. or U.S.P.
grade.

~STIMATED ~RROR:

Solubility preCisIOn: none specified
Temperature preCision: ± 4°C (authors).
Rt.FERENCES:

Procaine penicillin G: other solvents
COMPONENTS:

211

ORIGINAL MEASUREMENTS:

(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xy lic aCid, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyJ)amlno] compd with 2(dJethylamlno)
et hy 1- 4 -am InobenzoateO: 1) (procaine
penicillin G); C 16 H 18 N 20 4S, C 13H20N202;
[54-35-3]
(2) Acetic aCld,ethyl ester (ethyl acetate);
C H 0 ; [141-78-6]
4 8 2
VARIABLES:

WeiSS, P.].; Andrew, M.L.; Wright, W. W.
Antibiotics and Chemotherapy 1957, 7,
374-7.
-----

PREPARED BY:
A. Regosz

One temperature: 28°C
EXPERIMENTAL VALUES:

Solubility of procaine penicillin G m ethyl acetate at 28 ± 4°C was reported as:
)
3.35 mg cm -3 (5.87 x 10-3 mol dm -3 solutlOn - compiler.

AlJXI LIARY INFORNATlON
METHOD APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antlblOtlc m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(28 ± 4°C). If there was any vIsible msoluble
material the suspenslOn was centrifuged
wlthm an hour. After centrlfugatlOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C In a
vacuum oven. After coolmg, the residue
was reweighed ( ± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (±0.01
mg) welghmg bottle, and the procedure
of evaporation, drymg, coolmg and rewelghmg
(± 0.0 1 mg) was repeated.

SOURCI:. AND PURl TV OF MATl:.RIALS:

Procame peniCillin G was a pooled commerCial
product of high purity (95 to 100%).
Ethyl acetate was used of A.C.S. or U.S.P.
grade.

I:.STlMATED I:.RROR:

Solubility preCislOn: none specified
Temperature preCislOn:±4°C (authors).
REFERENCES:
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Procaine penicillin G: other solvents

COMPONENTS:

ORIGINAL MEASUREMENTS:

(I) 4- Thla-l-azablcyclo[3,2,O]heptane-2-carbo-

xylic acid, 3, 3-dlmethy1-7-oxo-6-[(pheny1acetyl)amlno] compd with 2(dlethylamlno)
et hy 1-4 -am I nobenzoate(l:l) (procaine
penicillin G); C16H18N204S,C13H20N202;
[54-35-3]
(2) l-Butanol,3-methyl acetate (Isoamyl
acetate); C 7 H1402; [123-92-2]

WeiSS, P.J.; Andrew, M.L.; Wright, W. W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

PREPARED BY:

VARIABLES:

A. Regosz

One temperature: 28°C
EXPERIMENTAL VALUES:

Solubility of procaine penicillin G In Isoamyl acetate at 28 ± 4°C was reported as:
1.2 mg cm- 3 (2.1 x 10- 3 mol dm- 3 solutiOn - compiler).

AUXI Ll ARY INFORHATION
METHOD APPARATUS/PROCWURE:

Ten cm' of solvent were added to about
200 mg of the antibiotic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). If there was any vIsible Insoluble
material the suspension was centrifuged
Within an hour. After centrifugatiOn, the
clear part of the soIn was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(± 0.0 1 mg) was repeated.

~OURcr.

ANIl PURITY OF HAHRIALS:

Procaine penicillin G was a pooled commerCial
product of high pUrity (95 to 100%).
Isoamyl
grade.

acetate

was

of

A.C.S.

or

U.S.P.

r.STIMATW rRROR:

Solubility preCisiOn: none specified
Temperature preCisiOn: ± 4°C (authors).
RLFl-.RENCl-.S:

Procaine penicillin G: other solvents
COJ1PONENTS:

\ I} 4- Thla-l-azablcyclo[3,2,O]heptane-2-carboxy lic aCld,3, 3-dlmethyl-7-oxo-6-[(phenylacetyJ)amIno] compd wIth 2(dlethylamIno)
et hy 1-4-am Inobenzoate(l:l) (procaIne
penIcIllIn G); CI6HI8N204S,CI3H20N202;
[54-35-3]
(2) 2-Propanone (acetone); C H 0; [67-64-1]
3 6
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ORIGINAL MEASUREMENTS:

WeISS, P.J.; Andrew, M.L.; WrIght, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:

One temperature: 28°C

A. Regosz

EXPERIMENTAL VALUES:

SolubIlIty of procaIne penIcIllIn G In acetone at 28 ± 4°C was reported as:
14.95 mg cm -3 . (2.62 x 10-2 mol dm -3 solutIon - com pI Ier ).

AUXILIARY INFORHATlON
METHOD APPARATUS/PROO.DURE:

Ten cm) of solvent were added to about
200 mg of the antIbIotIc in a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 mIn at room temp
(28 ± 4°C). If there was any vIsIble Insoluble
materIal the suspensIon was centrIfuged
withIn an hour. After centrIfugatIOn, the
clear part of the soln was fIltered under
vacuum and 2 cm) of the clear fIltrate
were added to a tared (± 0.1 mg) weIghIng
bottle and evaporated at 100°C. The resIdue
was further drIed for 3 hr at 60°C In a
vacuum oven. After coolIng, the resIdue
was reweIghed ( ± 0.1 mg). If the resIdue
was 0.5 mg or less, a second alIquot of
clear fIltrate was placed In a tared (± 0.01
mg) weIghIng bottle, and the procedure
of evaporatIOn, drYIng, coolIng and reweIghIng
(± 0.0 I mg) was repeated.

SOllRLl AND PURl TY OF HA1 r.RI ALS:

ProcaIne penIcIllin G was a pooled commerCIal
product of hIgh pUrIty (95 to 100%).
Acetone

was

of

A.C.S.

or

U.S.P.

grade.

r.STIMAHD LRROR:

SolubIlIty precIsIOn: none speCIfIed
Tempera ture precIsIOn: ± 4°C (authors).
RLFERFNClS.

Procaine penicillin G: other solvents
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COMPONENTS:

ORIGINAL MEASUREMENTS:

(l) 4- Thla-l-azablcyclo[3,2,O]heptane-2-carbo-

xy lic aCld,3,3-dlmethyl-7-oxo-6-[(phenylacetyl)amlno] compd wIth 2(dlethylamlno)
et h y 1-4-am I nobenzoa te(l: 1) (procaine
pCnlcillin G); CI6HI8N204S,CI3H20N202;
[54-35-3]
(2) 2-Butanone; C H 0; [78-93-3]
4 8
VARIABLES:

Weiss, P.].;
Antibiotics
374-7.

Andrew, M.L.; Wright, W.W.
and Chemotherapy 1957, 7,

PRt.I'ARED BY:

A. Regosz

One tcmperaturc: 28°C
EXPERIMENTAL VALUES:

Solubility of procaine pemciliin G
-3
13.7 mg cm

In

2-butanone at 28± 4°C was reported as:
-2
-3
mol dm
solutIOn - compiler).

(2.4 x 10

AUXI LI ARY INFORMATION
Mt.THOD

A!'PARATUS/PROCEDUR~.:

Ten cm' of solvent wcre added to about
200 mg of the antibIOtiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). If there was any vIsible Insolublc
material the suspension was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) wClghlng
bottle and evaporatcd at 100°e. The reslduc
was furthcr dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.0 I
mg) weighing bottle, and the procedure
of evaporatIOn, drying, cooling and reweighing
(± 0.0 I mg) was repeated.

SOURCr. AND PURITY OF HATt.RIALS:

Procaine peniCillin G was a pooled commerCial
product of high pUrity (95 to 100%).
2-Butanone was of A.C.S. or U.S.P. grade.

t.STIMAHU tRROR:

Solubility preCISIOn: none specified
Temperature preCisIOn: ± 4°C (authors).
RLFERFNCES:

Procaine penicillin G: other solvents
COMPONENTS:

(l) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xy lic aCid, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyl)amlno] compd with 2(dlethylamlno)
e t hy 1- 4-am InobenzoateO: 1) (procaine
peniCillin G); CI6HI8N204S,CI3H20N202;
[54-35-3]
(2) Ethane,l,l-oxybls- (dlethyl ether); C H O;
4 lO
[60-29-7]
VARIABLES:
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ORIGINAL MEASUREMENTS:

WeiSS, P.J.;
Antibiotics
374-7.

Andrew, M.L.; Wright, W.W.
and Chemotherapy 1957, 7,

PREPARED BY:
A. Regosz

One temperature: 28·C
EXPERIMENTAL VALUES:

Solubility of procaine penicillin G In dlethyl ether at 28 ± 4·C was reported as:
)
0.60 mg cm -3 ( 1.0 x 10 -3 mol dm -3 solution - compiler.

AlJXI LI ARY INFORNATION
METHOD APPARATUS /PROCEDURE:

Ten cm) of solvent were added to about
200 mg of the antibIOtiC In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4·C). If there was any vISIble Insoluble
material the suspension was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100·C. The residue
was further dried for 3 hr at 60·C In a
vacuum oven. After cooling, the residue
was reweighed ( ± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
( ± 0.01 mg) was repeated.

SOURer" AND PURl TV OF HAn RI ALS:

Procaine penicillin G was a pooled commerCial
product of high pUrity (95 to 100%).
Diethyl ether was of A.C.S. or U.S.P. grade.

~"STlMAnD

LRROR:

Solubility preCisIOn: none specified
TempPrature preCISIOn: ±4·C (authors).
RHERENCES.

Procaine penicillin G: other solvents
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COMPONENTS:

(I) 4- Thla-l-azablcyclo[3,2,O]heptane-2-carboxy llc aCld,3,3-dlmethyl-7-oxo-6-[(phenylacetyl)ammo] compd with 2(dlethylamlno)
e t hy 1- 4 -a m Inobenzoa teO: I) (procaine
penlcdlln G); CI6HISN204S,CI3H20N202;
[54-35-3]
(2) E t hane,dlchloro- (ethy lene chlor Ide);
C H C1 ; [1300-21-6]
2 4 2

ORIGINAL MEASUREMENTS:

Weiss, P.J.;
Antibiotics
374-7.

Andrew, M.L.; Wright, W.W.
and Chemotherapy 1957, 7,

PREPARED BY:

VARIABLES:

A. Regosz

One temperature: 28°C
EXPERIMENTAL VALUES:

Solubility of procaine penicillin G In ethylene chlonde at 28± 4°C was reported as:
2.0 mg cm- 3 (3.5 x 10- 3 mol dm- 3 solutIOn - compiler).

AUXI LI ARY INFORHATION
METHOD

APPARATUS/PROCEDUR~::

Ten cm) of solvent were added to about
200 mg of the antibiotic In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). If there was any vIsible Insoluble
matenal the suspensIOn was centnfuged
within an hour. After centnfugatlOn, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dned for 3 hr at 60°C In a
vacuum oven. After cooling, the residue
was reweighed ( ± 0.1 mg). If the residue
was 0.5 mg or less, a second ahquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
( ±0.0 I mg) was repeated.

SOURCI:. AND PURl TY OF HAllRI ALS:

Procaine penicillin G was a pooled commercial
product of high punty (95 to 100%).
Ethylene chloride was of A.C.S. or U.S.P.
grade.

Solublhty preCisIOn: none specified
Temperature precIsion: ±4°C (authors).
~_FERENCt:S :

Procaine penicillin G: other solvents
COMPONENTS:
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ORIGINAL MEASUREMENTS:

(1) 4- Thla-l-azablcyclo[3,2,O]heptane-2-carboxy Ilc aCld,3,3-dlmethyl-7-oxo-6-[(phenylacetyJ)amlno] compd with 2(dlethylamlno)
e thy 1-4 -am I nobenzoate(l: I) (procaine
penicillin G); CI6HISN204S,CI3H20N202;
[54-35-3]
(2) 1,4-DlOxane; C H 0 ; [123-91-1]
4 S 2
VARIABLES:

WeiSS, P.J.;
Antibiotics
374-7.

Andrew, M.L.; Wnght, W.W.
and Chemotherapy 1957, 7,

PREPARED BY:

A. Regosz

One temperature: 2SoC

EXPERIMENTAL VALUES:

Solubility of procaine penicillin G In 1,4-dlOxane at 2S± 4°C was reported as:
)
9.S mg cm -3 (1.7 x 10 -2 mol dm -3 solution - compiler.

AUXILIARY INFORHATION
METHOD APPARATUS/PROCEDURE:

Ten cm) of solvent were added to about
200 mg of the antibIOtiC In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(2S ± 4°C). If there was any VISible Insoluble
matenal the suspension was centnfuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporatIOn, drying, cooling and reweighing
(±0.01 mg) was repeated.

SOllRCI:. AND PURl TY OF MATERIALS:

Procaine penicillin G was a pooled commerCial
product of high purity (95 to 100%).
1,4-DlOxane was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility preCISion: none specified
Temperature precIsion: ± 4°C (authors).
REFERENCES:
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Procaine penicillin G: other solvents

COMPONENTS:

(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy lic aCid, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyJ)amlno] compd with 2(dlethylamlno)
e thy 1- 4 -a m Inobenzoate(l: 1) (procaine
penicillin G); CI6HI8N204S.CI3H20N202;
[54-35-3]
(2) Methane, trlchloro- (chloroform); CHCI ;
3
[67-66-3]

ORIGINAL MEASUREMENTS:

Weiss, P.].;
Antibiotics
374-7.

Andrew, M.L.; Wright, W. W.
and Chemotherapy 1957, 7,

PREPARED BY:

VARIABLES:

A. Regosz

One temperature: 28°C
EXPERIMENTAL VALUES:

Solubility of procaine penicillin G in chloroform at 28 ± 4°C was reported as greater than:
)
20 mg cm -3 (Greater than 3.5 x 10-2 mol dm -3 solution - compiler.

AUXI Ll ARY INFORHATlON
METHOD APPARATUS /PROCFIJURE:

Ten cm' of solvent were added to about
200 mg of the antibIOtiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If all of the material appeared
to be In solutIOn, the solubility was conSidered
to be greater than 20 mg cm-'.

SOURCI-. AND PURITY OF

~lAH"RIALS:

Procaine penicillin G was a pooled commercial
product of high pUrity (95 to 100%).
Chloroform was of A.C.S or U.S.P. grade.

~.STlMAnD

leRROI':

Solubility precision: none speCIfied
Temperature precision: ± 4°C (authors).
REFERENCES:

Procaine penicillin G: other solvents
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COMPONENTS:

ORIGINAL MEASUREMENTS:

VARIABLES:

PREPARED BY:

(1) 4- Thla-J-azablcyclo[3,2,0]heptane-2-carboxy lic aCid, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyl)ammo] compd with 2(dlethylammo)
et h y 1-4-am I nobenzoate(l: 1) (procaine
pemcillm G)j CI6HI8N204S,CI3H20N202;
[54-35-3]
(2) Carbon disulfide; CS ; [75-15-0]
2

Weiss, P.].; Andrew, M.L.; Wright, W. W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

A. Regosz

One temperature: 28°C
EXPERIMENTAL VALUES:

Solubility of procame pemcillin G in carbon disulfide at 28± 4°C was reported as:
0.51 mg cm -3 • (8.9 x 10 -4 mol dm -3 solution - compiler).

AlJXI LI ARY INFORNATION
METHOD AI' PARA HIS / PROCFDU RE :

Ten cm' of solvent were added to about
200 mg of the antibiotic 10 a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(28 ± 4°C). If there was any visible msoluble
material the suspensIOn was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighmg
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 10 a
vacuum oven. After coohng, the residue
was reweighed ( ± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed 10 a tared (±0.01
mg) welghmg bottle, and the procedure
of evaporatIOn, drying, coohng and rewelghmg
( ±O.OJ mg) was repeated.

SOURCI:. AND PURl TY OF MAltRI ALS:

Procame pemcillm G was a pooled commerCial
product of high pUrity (95 to 100%).
Carbon
grade.

disulfide

was

of

A.C.S. or

U.S.P.

ESTIMATED ERROR:

Solubility precision: none specified
Temperature preCisIOn: ± 4°C (authors).
REFERENCES:
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Procaine penicillin G: other solvents

COMPONENTS:

ORIGINAL MEASUREMENTS:

(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xy ltc aCid, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyl)ammo] compd with 2(dlethylammo)
et h y 1-4-a m Inobenzoate(l: 1) (procaine
penlcllltn G); CI6HI8N204S,CI3H20N202;
[54-35-3]
(2) PYridme; C H N; [110-86-1]
5 5
VARIABLES:

WeiSs, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

PREPARED BY:

A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solublltty of procame penicillin G In pyridine at 28 ± 4°C was reported as greater than:
-3
-2-3
20 mg cm
(Greater than 3.5 x 10
mol dm solution - compiler).

AUXILIARY INFORMATION
METHOD API'ARATUS/PROO.DURE:

Ten cm' of solvent were added to about
200 mg of the antibiotiC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4°C). If all of the material appeared
to be m solution, the solubilltr was considered
to be greater than 20 mg cm- •

SOURC~.

AND PURl TY OF HATERI ALS;

Procaine penicillin G was a pooled commercial
product of high purtty (95 to 100%).
Pyridme

was

of

A.C.S.

or

U.S.P.

grade.

ESTIMATED tRROR:

Solubility precIsion: none specified
Temperature preCISIOn: ±4°C (authors).
RHERENCES:

Procaine penicillin G: other solvents
COKPONENTS:

ORIGINAL MEASUREMENTS:

VARIABLES:

PRFPARED BY:

4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy lic aCid, 3, 3-dimethyl-7-oxo-6-[(phenylacetyI)amlno] compd with 2(dlethylamlno)
ethy 1-4 -am I nobenzoate(l: 1) (procame
penicillin G); CI6HI8N204S,C13H20N202;
[54-35-3]
(2) Formamlde; CH NO; [75-12-1]
3

(1)

WeiSS, P.].;
Antibiotics
374-7.
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Andrew, M.L.; Wright, W. W.
and Chemotherapy I 957, 7,

A. Regosz

One temperature: 28°C
EXPERIMENTAL VALUES:

Solubility of procaine penicillin G In formamlde at 28 ± 4°C was reported as greater than:
2
20 mg cm- 3 (Greater than 3.5 x 10- mol dm- 3 solution - compiler).

AlJXI LI ARY INFORHATION
METHOD APPARATUS /PROCEDURE:

Ten cm 3 of solvent were added to about
200 mg of the antibIOtic In a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If all of the material appeared
to be In solution, the solublhty was conSidered
to be greater than 20 mg cm- 3 •

SOURO. AND PURITY OF NATERIALS;

Procaine peniCillin G was a pooled commerCial
product of high pUrity (95 to 100%).
Formamlde was of A.C.S. or U.S.P. grade.

~STlHAT~D ~RROR:

Solubility preCisIOn: none specified
Temperature preCisIOn: ±4°C (authors).
REFERENCES.
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Procaine penicillin G: other solvents

COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy hc aCld,3,3-dimethyl-7-oxo-6-[(phenylacetyI)ammo] compd with 2(dlethylammo)
ethy 1- 4 -a m Inobenzoate(l: I) (procaine
pemclilm G); CI6HI8N204S.CI3H20N202;
[54-35-3]
(2) 1,2-EthanedlOl (ethylene glycoI); C H 0 ;
2 6 2
[107-21-1]

ORIGINAL MEASUREMENTS:
WeiSS, P.].; Andrew, M.L; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:

One temperature: 28°C

A. Regosz

EXPERIMENTAL VALUES:

Solubihty of procame pemclihn G m ethylene glycol at 28 ± 4°C was reported as greater than:
-3
-2-3
20 mg cm
(Greater than 3.5 x 10
mol dm
solutIOn - complier).

AUXI LI ARY I NFORNATION

METHOD APPARATUS/PROCEDURE:
l

Ten cm of solvent were added to about
200 mg of the antibiotiC m a 15 cm l glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4°C). If all of the material appeared
to be m solutIOn, the solublhty was considered
to be greater than 20 mg cm- l •

SOURer. AND PURL IT OF NAH.RI ALS:

Procame pemclilm G was a pooled commerCial
product of high pUrity (95 to 100%).
Ethylene

~.STlMAn D

was

of

A.C.S.

or

U.S.P.

grade.

f RROR:

Solublilty precIsion: none specIfied
Tempera ture precIsIOn: ± 4°C (authors).

223

Procaine penicillin G: other solvents
COMPONENTS:

(1) 4- Thla-l-azablcyc!0[3,2,O]heptane-2-carbo-

xy hc aCId, 3, 3-dlmethyl-7-oxo-6-[(phenylacetyl)amlno] compd wIth 2(dlethylamlno)
et hy 1-4 -am I nobenzoate(l: 1) (procaine
pemcdlln G); C16H18N204S,CJ3H20N202;
[54-35-3]
(2) Benzenemethanol (benzyl alcohoJ); C H 0;
7 8
[100-51-6]

ORIGINAL MEASUREMENTS:

WeIss, P.].; Andrew, M.L.; Wnght, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

PREPARED BY:

VARIABLES:

A. Regosz

One temperature: 28°C
EXPERIMENTAL VALUES:

Solubdlty of procaine pemcdJin G

In

benzyl alcohol at 28 ± 4°C was reported as greater than:
x 10- 2 mol dm -3 solutIOn - compIler).

20 mg cm-3. (Greater than 3.5

AUXI L1ARY INFOfU>1ATlON
METHOD Al'PARATUS/PROO.DlIRE:

Ten cm) of solvent were added to about
200 mg of the antibIOtIC In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If all of the materIal appeared
to be In solutIOn, the solubdlty was conSIdered
to be greater than 20 mg cm-).

SOURCI:. AND PURl TV OF MATERIALS;

Procaine pemcllhn G was a pooled commercial
product of hIgh punty (95 to 100%).
Benzyl
grade.

alcohol

was

of

A.C.S.

or

U.S.P.

r"STlMATl:.D I:.RROR:

SolubilIty precisIon: none specified
Temperature precIsIon: ±4°C (authors).
RU·I:.RENCES.
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1-Ephenamine penicillin G

COHPONENTS:
(1) 4-Thla -1-azablcyclo[3,2,0]heptane-2-carboxylic aCld,3,3-dlmethyl-7 -oxo-6-(2-phenylacetamldo)-, complexed with (-)-2-(methylammo)-1,2-dlphenylethanol (1:1) (1-ephenaml'le pemcillin G); CI6H18N204S,CI5HI7NO; [7177-43-7]

EVALUATOR:
Enc Tomlinson.
Department of Pharmacy,
Umversity of Amsterdam,
The Netherlands.
December 1983.

(2) All solvents

CRITICAL EVALUATION:
Values for the solubility of l-ephenamme pemcillin G in 24 different

solvents at 301:4

K have been reported by Weiss et al (1). These workers used a pooled commerCial sample

of high punty (95-100%). The
a solutIOn to constant weight,
eVidence of undissolved solute
reported were uncorrected for
All data accordmg to Weiss et
m the Table.

amount of pemcillin dissolved was estimated by either drymg
or, with some solvents, by visual examination, ~uch that no
indicated a solubility of greater than 20 mg cm- • All values
solvent blank, which was generally less than 0.05 mg total.
al have been recalculated to SI umts (compiler), and are given

Solvent

Solubilit~3(at 301=4 K)
(mol dm )

water
methanol
ethanol
Isopropanol
Isoamyl alcohol
cyclohexane
benzene
toluene
Iigroln
Isooctane
carbon tetrachlonde
ethyl acetate
Isoamyl acetate
acetone
methyl ethyl ketone
die thy let her
ethylene chloride
1,4-dlOxane
chloroform
carbon disulfide
pyndlne
formamlde
ethylene glycol
benzyl alcohol

2.1
3.5
4.4
8.0
1.8
1.5
2.1
1.5

x
x
x
x
x
x
x
x

2.2
1.4
4.6
1.3
1.5
8.6
1.3
8.1
2.8
1.2

x
x
x
x
x
x
x
x

-3
10_2
10_3
10_4
10_3
10_ 4
10_4
10_4
10

°5.7 x 10_4-5

10_3
1°. 4
10_3
10_3
10_4
10_3
10_3
10_3
x 10_4
x 10

(a solubiliy greater than
3.6 x 10- mol dm- 3 )

a
a

-2
1.6 x 10_ 2
1.8 x 10

(All solvents are U.S.P. or A.C.S. grade)

All these values have an estimated precIsion of : 5% (evaluator). However they are unconfirmed findings, and must be deSignated as tentative, except for (I) where the solubility IS reported
as being greater than 3.6 x 10- 2 mol dm- 3 , (which are regarded as doubtfuI), and (Ii) the
value for solubility In llgroin, (which IS rejected since the assay procedure used is not sufficIently sensitive for thiS value to have any meaning).

REFERENCE
(1) WeiSS,

P.J.; Andrew, M.L.; Wright, W.W. Antibiotics and Chemotherapy 1957, 7, 374.

1-Ephenamine penicillin G
COMPONENTS:
(1) 4- Thla-l-azablcyc lo[ 3,2,0 ]heptane-2car boxy llc aCId, 3, 3-dl methy 1-7-oxo6-( 2-pheny lacetamldo)-, compd with
(-)-2-(methy lamlno)-l ,2-dlpheny lethanol
(1: 1) (l-ephenamlne penlcJlhn Q;
C16H18N204S,C15H17NO; [7177-43-7]
(2) Water; H 0; [7732-18-5]
2
VARIABLES:
One temperature: 28°C
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ORIGINAL MEASUREMENTS:
WeiSs, P.J.; Andrew, M.L.; Wright W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

SolubJilty of l-ephenamlne pemcillin G in water at 28 ±4°C was reported as:
1.2 mg cm- 3 (2.1 x 10- 3 mol dm- 3 solutIOn - compJlerl.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). If there was any VISible Insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was fJltered under
vacuum and 2 cm' of the clear fJltrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After coohng, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second ahquot of
clear fJltrate was placed In a tared (± 0.0 1
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighIng (±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
l-Ephenamlne penicJlhn G was a pooled
commerCial product of high purity (95
to 100%).
Water was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
SolubJilty: None speCified.
Temperature precision:

REFERENCES:

± 4°C

(authors).
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1-Ephenamine penicillin G

COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2car box y llc ac Id, 3, 3-dl me thy 1-7-oxo6-(2-phenylacetamldo)-, compd wIth
(-)-2-(methy lammo)-l ,2-dlpheny lethanol
(1: 1) (l-ephenam Ine pemcIlIIn G);
CI6HlSN204S,C15HI7NO; [7177-43-7]
(2) Methanol; CHilO; [67-56-1]

ORIGINAL MEASUREMENTS:
WeIss, P.J.; Andrew, M.L.; WrIght W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

SolubIlity of l-ephenamIne pemcIllIn G In methanol at 28± 4°C was reported as:
19.5 mg cm- 3 0.5 x 10- 2 mol dm- 3 solutIon - compIler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIotic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mIn at room temp
(28 :t 4°C). If there was any vIsible Insoluble
materIal the suspension was centrIfuged
withIn an hour. After centrIfugatIon, the
clear part of the soln was fIltered under
vacuum and 2 cm' of the clear fIltrate
were added to a tared (± 0.1 mg) weIghIng
bottle and evaporated at 100°C. The reSIdue
was further drIed for 3 hr at 60°C In a
vacuum oven. After cooling, the reSIdue
was reweIghed ( ± 0.1 mg). If the reSIdue
was 0.5 mg or less, a second aliquot of
clear fIltrate was placed In a tared (± 0.01
mg) weIghIng bottle, and the procedure
of evaporation, drYIng, cooling and reweIghIng ( ±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
l-EphenamIne penicIllIn G was a pooled
commercIal product of hIgh purity (95
to 100%).
Methanol was of

A.C.S. or

ESTIMATED ERROR:
SolubilIty: None speCIfIed.
Temperature precIsIon:
REFERENCES:

U.S.P. grade.

± 4°C

(authors).

1-Ephenamine penicillin G
COMPONENTS:
(1) 4 - Th la-l-azablcyclo[ 3,".0 ]heptane-2ca r box y Ilc ac Id, 3, 3-d1fTl ethy1-7-oxo6-(2-phenylacetamldo)-, compd with
(-)-2-(methy lammo)-1 ,2-dlpheny lethanol
(1: 1)( I-ephenam Ine pemcJll1n C);
CI6HI8N204S,CI5HI7NO; [7177-43-7]
(2) Ethanol; C H 0; [64-17-5]
2 6
VARIABLES:
One temperature: 28°C
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ORIGINAL MEASUREMENTS:
Weiss, P.].; Andrew, M.L.; Wright W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

SolubJllty of 1-ephenamine pemcllhn C in ethanol at 28 ± 4°C was reported as:
2.5 mg cm-3 (4.4 x 10- 3 mol dm -3 solutIOn - compJlerl.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). If there was any VISible Insoluble
material the suspensIOn was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was fJltered under
vacuum and 2 cm' of the clear fJltrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After coohng, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second ahquot of
clear fJltrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporatIOn, drying, coohng and reweighIng (± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
1-Ephenamlne pemcilhn C was a pooled
commerCial product of high purity (95
to 100%).
Ethanol

was

of

A.C.S.

ESTIMATED ERROR:
Solublhty: None specified.
Temperature precIsIOn:

REFERENCES;

or

U.S.P.

± /t°C

grade.

(authors).
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1-Ephenamine penicillin G

COMPONENTS:
0) 4- Thla-l-azab Icyclo[3, 2 ,0 ]heptane-2carboxy!lc ac Id, 3, 3-dl methyl-7-oxo6-(2-phenylacetamldo)-, compd with
(- )-2-(methy lam mo)-l, 2-dlpheny lethanol
0:1) (l-ephenamme pemCillm G);
C 16H ISN 20 4 S.C I5 H 17NO; [7177-43-7]
(2) 2-Propanol (Isopropanol); C H O;
3 S
[67-63-0]

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L; Wright W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:
One temperature: 2SoC

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of l-ephenamme peniclilln G in Isopropanol at 2S ± 4°C was reported as:
0.45 mg cm- 3 (S.O x 10- 4 mol dm- 3 solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(2S ± 4°C). If there was any VISible Insoluble
material the suspension was centrifuged
Within an hour. After centrifugation, the
clear part of the soln was flitered under
vacuum and 2 cm' of the clear flitrate
were added to a tared ( ± 0.1 mg) welghmg
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C m a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear flitrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporatIon, drying, cooling and reweighIng (± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
l-Ephenamine pemclilln G was a pooled
commercial product of high purity (95
to 100%).
Isopropanol was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solublhty: None specified.
Temperature preCIsion:
REFERENCES:

± 4°C

(authors).

1-Ephenamine penicillin G
COMPONENTS:
(1) 4 - Th la-l-azabicyc!o[3, 2,0 ]heptane-2carbox y IIC ac Id, 3, 3-d I methy 1-7-oxo6-(2-phenylacetamldo)-, compd with
(-)-2-(methy lammo)-l ,2-dlphenylethanol
(1: 1) (J -ephenamlne pemcJllin G);
C16H18N204S,C15H17NO; [7177-43-7]
(2) I-Butanol, 3-methyl- (Isoamyl alcohol);
C H 0; [123-51-3]
5 12
VARIABLES:
One temperature: 28°C
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ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright W. W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

SolubJilty of l-ephenamlne penicillin G in Isoamyl alcohol at 28± 4°C was reported as:
.
solutIOn
- compJler )•
1.0 mg cm -3 ( 1.8 x 10 -3 mol dm - 3

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). If there was any VISible Insoluble
material the suspensIOn was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear fJltrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the residue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporatIOn, drying, cooling and reweighIng (±O.Ol mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
l-Ephenamlne penicillin G was a pooled
commercial product of high pUrity (95
to 100%).
Isoamyl alcohol
U.S.P. grade.

used

was

of

A.C.S.

or

ESTIMATED ERROR:
Solubility: None speCified.
Temperature preCisIOn:

REFERENCES:

± 4°C

(authors).
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1-Ephenamine penicillin G

COijPONENTS:
0) 4- Th la-l-azab ICYc 10[3,2,0 ]heptane-2carboxy llc ac Id, 3, 3-dl methyl-7 -oxo6-(2-phenylacetamldo)-, compd with
(-)-2-(methylamlno)-1,2-dlphenylethanol
0: 1) (l-ephenam me pemcllhn G);
C16H18N204S,C15HI7NO; [7177-43-7]
(2) Cyclohexane; C H ; [110-82-7]
6 12

ORIGINAL MEASUREMENTS:
Weiss, P.].; Andrew, M.L.; Wnght W.W.
Antibiotics and Chcmothcrapy 1957,7,
347-7.

VARIABLES:

PREPARED BY:
A. Rcgosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solublhty of l-ephenammc pcmcllhn G in cyclohcxane at 28 ± 4°C was reported as:
0.085 mg cm -3 . (1.5 x 10 -4 mol dm -3 solutIOn - compl'I er )•

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(28 ± 4°C). If there was any VISible msoluble
matenal the suspension was centnfuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was flltered under
vacuum and 2 cm' of the clear flltrate
were addcd to a tared ( ± 0.1 mg) welghmg
bottle and evaporated at 100°C. The reSidue
was further dned for 3 hr at 60°C m a
vacuum oven. After coohng, the reSidue
was reweighed (
±0.1 mg). If the rcsldue
was 0.5 mg or less, a second ahquot of
clear filtrate was placed m a tared (± 0.0 1
mg) welghmg bottle, and the procedure
of evaporation, drymg, coolmg and rewelghmg (±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
l-Ephenamme pcmcllhn G was a pooled
commercial product of high punty (95
to 100%).
Cyclohexane was of A.C.S. or U.S.p.grade.

ESTIMATED ERROR:
Solubihty: None speCified.
Temperature preCisIOn:
REFERENCES:

± 4°C

(authors).

1-Ephenamine penicillin G
COMPONENTS:
(1) 4- Th la-l-azablcycloD, 2 ,0 ]heptane-2car box y lic ac I d, 3, 3-dl methy 1-7-oxo6-(2-phenylacetamldo)-, compd with
(-)-2-(methylammo)-1 ,2-dlpheny lethanol
(1:l) (l-ephenamlne penicillin G);
C16H18N204S,C15HI7NO; [7177-43-7]
(2) Benzene; C H ; [71-43-2]
6 6
VARIABLES:
One temperature: 28°C
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ORIGINAL MEASUREMENTS:
WeiSS, P.J.; Andrew, M.L.; Wright W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of l-ephenamlne penicillin G In benzene at 28 ± 4°C was reported as:
0.12 mg cm -3 • (2.1 x 10 -4 mol dm -3 solutIOn - compl Ier ).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). If there was any vISIble Insoluble
material the suspensIOn was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the residue
was reweighed ( ± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear, filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drYing, cooling and reweighIng (± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS;
l-Ephenamlne penicillin G was a pooled
commercial product of high pUrity (95
to 100%).
Benzene

was

of

A.C.S.

or

U.S.P.

grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precision:

REFERENCES:

± 4°C

(authors).
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1-Ephenamine penicillin G

COMPONENTS:
(1) 4- Thla-l-azablcyc!0[3,2,O]heptane-2car box y llc ac Id, 3, 3-d 1m ethyl-7 -oxo6-(2-phenylacetamldo)-, compd with
(-)- 2-(methy lam 100)-1 ,2-dlpheny lethanol
(1: 1) (l-ephenamlne penicillin G);
CI6HI8N204S,CI5HI7NO; [7177-43-7]
(2) Benzene, methyl- (toluene); C H ;
7 8
r108-88-3]
VARIABLES:
One temperature: 28·C

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L; Wright W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of I-ephenamlne penicillin G In toluene at 28± 4·C was reported as:
0.085 mg cm-3 (1.5 x 10- 4 mol dm -3 solutIOn - compl1er).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibIOtic in a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4·C). If there was any VISible Insoluble
material the suspension was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was fl1tered under
vacuum and 2 cm) of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100·C. The reSidue
was further dned for 3 hr at 60·C In a
vacuum oven. After cooling, the residue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second ahquot of
clear fl1trate was placed In a tared (± 0.0 1
mg) weighing bottle, and the procedure
of evaporatIOn, drYing, cooling and reweighIng ( ±O.O I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
I-Ephenamlne penlcl1l1n G was a pooled
commercial product of high punty (95
to 100%).
Toluene used was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None speCified.
Temperature preCisIOn:

REFERENCES:

± 4·C

(authors).

1-Ephenamine penicillin G
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COMPONENTS:
(1) 4- Th Ja-1-azablcyc 10[3,2,0 ]heptane-2carbox y lic ac Id, 3, 3-d 1m e thyl-7 -oxo6-(2-phenylacetamldo)-, compd with
(-)-2-(methylamlno)-1 ,2-dipheny lethanol
(I: 1) (J -ephenamme pemcdlin G);
CI6HI8N204S,C15H17NO; [7177-43-7]
(2) Petroleum ether (hgrom)

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wnght W. W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solublhty of 1-ephenamme pemcdlin G in hgrom at 28 ± 4°C was reported as:
0.0 mg cm-3 (0.0 mol dm -3 solutJOn - compded.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
3

Ten cm of solvent were added to about
200 mg of the antlbJOtic m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(28 ± 4°C). If there was any vIsible msoluble
matenal the suspensJOn was centnfuged
wlthm an hour. After centnfugatJOn, the
clear part of the soln was fdtered under
vacuum and 2 cm 3 of the clear fIltrate
Were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100°C. The resIdue
was further dned for 3 hr at 60°C m a
vacuum oven. After cooling, the residue
was reweIghed ( ± 0.1 mg). If the residue
was 0.5 mg or less, a second ahquot of
clear fdtrate was placed m a tared (± 0.0 I
mg) welghmg bottle, and the procedure
of evaporation, drymg, cooling and rewelghmg ( ±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS;
1-Ephenamine pemcillin G was a pooled
commercial product of high purity (95
to 100%).
Llgrom

was

of

A.C.S.

ESTIMATED ERROR:
Solubihty: None specIfied.
Temperature precIsIon:
REFERENCES:

or

U.S.P.

± 4°C

grade.

(authors).
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1-Ephenamine penicillin G

COMPONENTS:
(1) 4 - T h la-l-azablcyclo[3, 2,0 Jheptane-2carboxy lic ac Id, 3, 3-d I methy 1-7-oxo6-(2-phenylacetamldo)-, compd with
(-)- 2-(methy lam Ino)-I, 2-dlpheny lethanol
(1: 1) (J-ephenamlne penicillin G);
CI6HI8N204S.CI5HI7NO; [7177-43-7]
(2) Pentane,
2,2,4,-trlmethyl- (Isooctane);
C g H ; [540-84-1]
I8
VARIABLES:
One temperature: 28°C

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of I-ephenamlne penicillin G In Isooctane at 28 ±4°C was reported as:
0.032 mg cm -3 . (5.7 x 10 -5 mol dm -3 so IutlOn - compl'I er ).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtiC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(28 ± 4°C). If there was any Visible msoluble
material the suspensIOn was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± 0.1 mg) welghmg
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C m a
vacuum oven. After cooling, the residue
was reweighed ( ± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (±0.01
mg) weighing bottle, and the procedure
of evaporation, drymg, cooling and reweighIng (± 0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
I-Ephenamme penlcllhn G was a pooled
commercial product of high punty (95
to 100%).
Isooctane

was of

A.C.S.

or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCISion:

REFERENCES:

± 4°C

(authors).

1-Ephenamine penicillin G
COMPONENTS:
(1) 4- Th la-l-azablc yclo[3, 2 ,0 ]he ptane-2car box y llc ac Id, 3, 3-dl m e thyl-7 -oxo6-(2-phenylacetamldo)-, compd with
(-)-2-(methy lammo)-l ,2-dlphenylethanol
(1:1) (l-ephenamlne penicillin G);
C 16 H 18N204S.C 15H 17NO; [7177-43-7]
(2) Methane,
tetrachloro- karbon tetrachlonde); CCI ; [56-23-5]
4
VARIABLES:
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ORIGINAL MEASUREMENTS:
WeiSS, P.J.; Andrew, M.L.; Wnght W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

PREPARED BY:

One temperature: 28°C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of l-ephenamlne penicillin G In carbon tetrachloride at 28 ± 4°C was reported as:
)
0.12 mg cm -3 (2.2 x 10 -4 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibIOtiC In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). If there was any VISible Insoluble
matenal the suspensIOn was centnfuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drYing, cooling and reweighIng (± 0.01 mg) was repeated.

A-I

SOURCE AND PURITY OF MATERIALS:
l-Ephenamine penicillin G was a pooled
commerCial product of high punty (95
to 100%).
Carbon tetrachlonde
U.S.P. grade.

was

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsion:
REFERENCES:

of

± 4°C

A.C.S.

or

(authors).

236

1-Ephenamine penicillin G

COMPONENTS:
(I) 4 - Th la-l-azablcyc lo[ 3,2,0 ]heptane-2car box y hc ac Id, 3, 3-d Im e thy 1-7-oxo6-(2-phenylacetamldo)-, compd with
(-)-2-(methy lamlno)-l ,2-dlpheny lethanol
(I: 1) (I-ephenam me penicillin G);
CI6H18N204S,C15H17NO; [7177-43-7]
(2) AcetiC aCld,ethyl ester (ethyl acetate);
C H 0 ; [141-78-6]
4 8 2
VARIABLES:
One temperature: 28°C

ORIGINAL MEASUREMENTS:
Weiss, P.].; Andrew, M.L.; Wright W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of l-ephenamme penlcilim G m ethyl acetate at 28 ± 4°C was reported as:
)
0.80 mg cm -3 ( 1.4 x 10 -3 mol dm -3 solutIOn - compiler.

AUXILIARY
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotiC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(28 ± 4°C). if there was any VISible msoluble
material the suspenSion was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soIn was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± 0.1 mg) welghmg
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C m a
vacuum oven. After coolmg, the reSidue
was reweighed ( ± 0.1 mg). if the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (± 0.01
mg) welghmg bottle, and the procedure
of evaporation, drymg, coolmg and rewelghmg (±0.01 mg) was repeated.

INFOR}~TION

SOURCE AND PURITY OF MATERIALS;
l-Ephenamme penicillin G was a pooled
commerCial product of high pUrity (95
to 100%).
Ethyl acetate
grade.

was

of

A.C.S.

or

U.S.P.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsion:

REFERENCES;

± 4°C

(authors).
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1-Ephenamine penicillin G
COMPONENTS:
(I) 4- Th la-l-azab ICyc 10[3,2,0 ]heptane-2car box y hc aCid, 3, 3-d I m ethyl-7 -oxo6-(2-phenylacetamldo)-, compd with
(-)-2-(methy lamlno)-l ,2-dlpheny lethanol
(l:1) (l-ephenam me penlctllm G);
C 16 H l8 N 2 0 4 S • C l5H l7NO; [7177-43-7]
(2) I-Butanol, 3-methyl acetate ([soamyl
acetate); C H 0 ; [123-92-2]
7 14 2

ORIGINAL MEASUREMENTS:
WeiSS, P.J.; Andrew, M.L.; Wright W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:
One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubtllty of l-ephenamme penlCllhn G m Isoamyl acetate at 28± 4°C was reported as:
0.26 mg cm -3 (4.6 x 10 -4 mol dm -3 solutIOn comptler ) .

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(28 ± 4°C). If there was any VISible msoluble
material the suspensIOn was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear ftltrate
were added to a tared ( ± 0.1 mg) welghmg
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C m a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second ahquot of
clear ftltrate was placed m a tared (± 0.01
mg) welghmg bottle, and the procedure
of evaporatIOn, drymg, coolmg and rewelghmg (± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
l-Ephenamme penlctlhn G was a pooled
commercial product of high purity (95
to 100%).
Isoamyl
grade.

acetate

was of

A.C.S.

or

U.S.P.

ESTIMATED ERROR:
Solublhty: None specified.
Temperature preCiSIOn:

REFERENCES:

± 4°C

(authors).
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'-Ephenamine penicillin G

COMPONENTS:
(J) 4 - Th la-l-a zablcyclo(3, 2 ,0 ]heptane-2carbox y IIC ac Id, 3, 3-d I m ethy 1-7-oxo6-(2-phenylacetamldo)-, compd with
(-)-2-(methy lamJno)-1 ,2-dlpheny lethanol
(I: I) (J -ephenam me penicillin G );
CI6HI8N204S.CI5H17NO; [7177-43-71
(2) 2-Propanone (acetone); C H 0; [67-64-1]
3 6

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solubility of l-ephenamme penicillin G m acetone at 28 ± 4°C was reported as:
0.75 mg cm -3 (1.3 x 10 -3 mol dm -3 solution - com pi'I er )•

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtiC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(28 ± 4°C). If there was any vIsible msoluble
material the suspensIOn was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± 0.1 mg) welghmg
bottle and evaporated at 100·C. The residue
was further dried for 3 hr at 60·C m a
vacuum oven. After cooling, the residue
was reweighed ( ± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (± 0.01
mg) weighmg bottle, and the procedure
of evaporation, drymg, coolmg and rewelghmg (± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
l-Ephenamme penicillin G was a pooled
commercial product of high pUrity (95
to 100%).
Acetone

was

of

A.C.S.

or

U.S.P.

grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsion:

REFERENCES;

± 4·C

(authors).

1-Ephenamine penicillin G
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COMPONENTS:
(I) 4 - T hla-I-azablcyclo[3, 2,0 ]heptane-2ca r boxy Ilc aCid, 3, 3-dl m e thy 1-7-oxo6-(2-phenylacetamldo)-, compd with
(-)-2-(methy lamlno)-I ,2-dipheny lethanol
(I:I)(I-ephenamlne pemcilhn G);
C I6 H 18 N 2 0 4 S , C 15 H 17NO; [7177-43-7]
(2) 2-Butanol (methyl ethyl ketone); C H 0;
4 8
[78-93-3]

ORIGINAL MEASUREMENTS:
Weiss, P.].; Andrew, M.L.; Wnght W. W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:
One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solublhty of I-ephenamlne pemcllhn G In methyl ethyl ketone at 28 ± 4°C was reported as:
0.85 mg cm -3 ( 1.5 x 10-3 mol dm -3 solutIOn - compJler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4·C). If there was any vIsible Insoluble
matenal the suspension was centnfuged
Within an hour. After centnfugatlon, the
clear part of the soln was fJltered under
vacuum and 2 cm' of the clear fJltrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100·C. The residue
was further dned for 3 hr at 60·C In a
vacuum oven. After cooling, the residue
was reweighed ( ± 0.1 mg). If the residue
was 0.5 mg or less, a second ahquot of
clear fJltrate was placed in a tared ( ±O.O I
mg) weighing bottle, and the procedure
of evaporation, drying, coohng and reweighIng (± 0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
I-Ephenamlne pemcJlhn G was a pooled
commercial product of high purity (95
to 100%).
Methyl ethyl ketone was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:
SolubJlJty: None specIfied.
Temperature precIsIOn:
REFERENCES:

± 4·C

(authors).
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1-Ephenamine penicillin G

COMPONENTS:
(1) 4 - Th la-I-azab ICy c 10[3,2,0 ]heptane-2ca rbo xylic ac Id, 3, 3-dl m ethy 1-7 -oxo6-( 2 -pheny lacetam Ido)-,
compd with
(-)-2-(methy lamlno)-I ,2-dlpheny lethanol
(I: I) (I-ephenam me penlcdhn G);
C 16H 18N204S,C15H 17NO; [7177-43-7]
(2) Ethane, I, I '-oxybls- (dlethyl ether);
C 4 H 10; [60-29-7]

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:
One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solublhty of I-ephenamlne pemcdhn G In dlethyl ether at 28 ± 4°C was reported as:
0.49 mg cm -3 (8.6 x 10-4 mol dm -3 solutIOn - compder ).

AUXILIARY INFORMATION
METHOD,APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). If there was any VISible Insoluble
material the suspension was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was fdtered under
vacuum and 2 cm' of the clear fdtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C m a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second ahquot of
clear fdtrate was placed In a tared ( ±O.O I
mg) weighing bottle, and the procedure
of evaporatIOn, drying, cooling and reweighIng (± 0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
I-Ephenamlne penlcdhn G was a pooled
commercial product of high pUrity (95
to 100%).
Dlethyl ether was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solublhty: None specified.
Temperature preCIsIOn:

REFERENCES:

± 4°C

(authors).

1-Ephenamme penicillin G
COMPONENTS:
(1) 4 - Th la-l-azab ICy c10[3, 2,0 ]he ptane-2car boxy II c ac Id, 3, 3-dl me thy 1-7-oxo6-(2-phenylacetamldo)-, compd with
(-)-2-(methy lamlno)-l ,2-dlpheny lethanol
(1:1) (l-ephenamme penicillin e);
CI6HI8N204S,CI5HI7NO; [7177-43-7]
(2) Ethane, dlchloro- (ethylene chlonde);
C ,1 CI ; [1300-21-6]
2 4 2
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ORIGINAL MEASUREMENTS:
WeiSS, P.].; Andrew, M.L.; Wnght W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

PREPARED BY:
A. Regosz

VARIABLES:
One temperature: 28°C

EXPERIMENTAL VALUES:

Solubility of l-ephenamme penicillin G methylene chlonde at 28± 4°C was reported as:
)
0.75 mg cm -3 ( 1.3 x 10 -3 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtiC m a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(28 ± 4°C). If there was any VISible insoluble
material the suspensIOn was centnfuged
wlthm an hour. After centnfugatlOn, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C m a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (±0.01
mg) welghmg bottle, and the procedure
of evaporatIOn, drymg, cooling and rewelghmg ( ±O.O I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
l-Ephenamme penicillin G was a pooled
commerCial product of high purity (95
to 100%).
Ethylene chloride was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:
Solubility: None speCIfied.
Temperature preCISIOn:

REFERENCES:

± 4°C

(authors).
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1-Ephenamine penicillin G

COMPONENTS:
(I) 4 - Th la-l-azab Icyclo[3, 2,0 ]heptane-2car box y lic ac 1 d, 3, 3-dl methyl-7 -oxo6-( 2 -pheny lacetam Ido)-,
compd with
(-)-2-( methy lam Jno)-l ,2-dipheny lethanol
(I: I) 0. -ephenam me penicillin G);
CI6HI8N204S,CI5HI7NO;
[7177-43-7]
(2) 1,4-DlOxane; C H 0 ; [123-91-1]
4 8 2
VARIABLES:
One temperature: 28·C

ORIGINAL MEASUREMENTS:
WeiSS, P.J.; Andrew, M.L.; Wright W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of l-ephenamme penicillin G in 1,4-dloxane at 28± 4·C was reported as:
)
4.55 mg cm -3 (8.1 x 10 -3 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD 'APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtiC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4·C). If there was any VISible msoluble
material the suspension was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was fJltered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100·C. The reSidue
was further dried for 3 hr at 60·C m a
vacuum oven. After cooling, the residue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (±0.01
mg) welghmg bottle, and the procedure
of evaporatIOn, drymg, coolmg and rewelghmg (± 0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
l-Ephenamme penlcillm G was a pooled
commerCial product of high pUrity (95
to 100%).
1,4-DlOxane was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCIsion:

REFERENCES:

± 4·C

(authors).

1-Ephenamine penicillin G
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COMPONENTS:
(1) 4- Thla-I-a za b ICyc 10[3,2,0 ]heptane-2car bo xylic ac Id, 3, 3-d I m e thy 1-7 -oxo6-(2-phenylacetamldo)-, compd with
(- )-2-(methy lam Ino)-I ,2-dlpheny lethanol
(1:l)(l-ephenamme penIclllm G);
CI6HI8N204S,CI5HI7NO; [7177-43-7]
(2) Methane, trlchloro- (chloroform); CHCI ;
3
[67-66-3J

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright W. W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:
One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of I-ephenamme penicillin G m chloroform at 28 ± 4°C was reported as:
1.56 mg cm -3 (2.8 x 10 -3 mol dm -3 solutIOn - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(28 ± 4°C). If there was any vIsible msoluble
material the suspension was centrifuged
wlthm an hour. After centrIfugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C m a
vacuum oven. After cooling, the residue
was reweighed ( ± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (± 0.0 I
mg) welghmg bottle, and the procedure
of evaporation, drymg, coolmg and rewelghmg (±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
l-Ephenamme penIclllm G was a pooled
commercial product of high purity (95
to 100%).
Chloroform was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None specIfied.
Temperature preCISIOn:

REFERENCES:

± 4°C

(authors).
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1-Ephenamine penicillin G

COMPONENTS:
(1) 4 - Th la-l-a zablcyclo[ 3,2,0 ]he ptane-2ca rbox y Ilc ac Id, 3,3- dl m e thy 1-7-oxo6-(2-phenylacetamldo)-, compd with
(-)-2-(methylammo)-1,2-dlphenylethanol
(1: I) (I-ephenamme penlcillm G);
C16H18N204S.C15HI7NO; [7177-43-7]
(2) Carbon disulfide; CS ; [75-15-0]
2
VARIABLES:

ORIGINAL MEASUREMENTS:
Weiss, P.].; Andrew, M.L.; Wright W.W.
Antibiotics and Chemotherapy 1957,7,
347-7.

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solubility of l-ephenamme penlcillm G m carbon disulfide at 28 ± 4°C was reported as:
)
0.07 mg cm -3 ( 1.2 x 10 -4 mol dm -3 solutIOn - compiler.

AUXILIARY
METHOD ,'APPARATUS !PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtiC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(28 ± 4°C). If there was any VISible msoluble
matenal the suspensIOn was centrifuged
wlthm an hour. After centnfugatlon, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± 0.1 mg) welghmg
bottle and evaporated at 100°C. The reSidue
was further dned for 3 hr at 60°C m a
vacuum oven. After coolmg, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (± 0.0 I
mg) welghmg bottle, and the procedure
of evaporation, drymg, coolmg and rewelghmg ( ±O.O I mg) was repeated.

INFOR}~TION

SOURCE AND PURITY OF MATERIALS:
l-Ephenamine penlClllm G was a pooled
commerCial product of high punty (95
to 100%).
Carbon
grade.

disulfide was of

A.C.S. or U.S.P.

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCISIOn:

REFERENCES:

±

4°C

(authors).

1-Ephenamine penicillin G
COMPONENTS:
(1) 4- Th la-l-azablcyc 10[3,2,0 ]he ptane-2carboxy Ilc ac Id, 3, 3-dl m ethy 1-7 -oxo6-(2-phenylacetamldo)-, compd with
(-)-2-(methylamIno)-1 ,2-dlpheny lethanol
(1: 1) Q-ephenam Ine penicIllin G);
CI6HI8N204S,CI5HI7NO; [7177-43-7]
(2) Pyridine; C H N; [110-86-1]
5 5
VARIABLES:
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ORIGINAL MEASUREMENTS:
Weiss, P.].; Andrew, M.L.; Wright W. W.
Antibiotics and Chemotherapy 1957,7,
347-7.

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

SolubilIty of l-ephenamlne penicIllIn G In pyridine at 28 ± 4°C was reported as greater than:
)
20 mg cm -3 (Greater than 3.6 x 10 -2 mol dm -3 solution - compIler.

AUXILIARY INFORHATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). If all of the material appeared
to be In solutIOn, the solubilIty was conSidered to be greater than 20 mg cm-'.

SOURCE AND PURITY OF MATERIALS:
l-Ephenamlne penicillin G was a pooled
commercial product of high pUrity (95 to
100%).
Pyridine

was

of

A.C.S.

or

U.S.P.

grade.

ESTIMATED ERROR:
SolubIlity: None specIfied.
Temperature preCISIOn:

REFERENCES:

± 4°C

(authors).
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1-Ephenamine penicillin G

COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2car box y lIc aCid, 3, 3-d 1 m ethyl-7 -oxo6-(2-phenylacetamldo)-, compd with
(-)-2-(methy lam Ino)-I ,2-dlphenylethanol
(I: I) O-ephenamme pemclihn G);
C16H18N204S.CI5HI7NO; [7177-43-7]
(2) Formamldej CH NO; [75-12-7]
3
VARIABLES:

ORIGINAL MEASUREMENTS:
Weiss, P.].; Andrew, M.L.; Wright v:;. w.
Antibiotics and ChCffiQtherapy 1957, 7,
347-7.

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solublilty of l-ephenamme pemclilm G 10 formamlde at 28 ± 4°C was reported as greater than:
-3
-2-3
20 mg cm
(Greater than 3.6 x 10 mol dm
solutIOn - compiler).

AUXILIARY
METHOD :APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic 10 a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 m10 at room temp
(28 ± 4°C). If all of the material appeared
to be 10 solutIOn, the solubility was considered to be greater than 20 mg cm- 3.

INFOR}~TION

SOURCE AND PURITY OF MATERIALS:
l-Ephenamme pemcillin G was a pooled
commercial product of high pUrity (95 to
100%).
Formamlde was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCisIOn:
REFERENCES:

± 4°C

(authors).

l-Ephenamme penicillin G
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COMPONENTS:
(1) 4 - T h la-l-azablcyc!o[3, 2,0 ]he ptane-2ca rbox y lic ac Id, 3, 3-d I me thy 1-7 -oxo6-( 2 -pheny lacetamldo)-, compd with
(-)-2-(methy lamlno)-l ,2-dlphenylethanol
(1:1) U-ephenamme penlclllm Gl;
CI6HlSN204S,CI5HI7NO; [7177-43-7]
(2) 1,2-EthanedlOl (ethylene glycon; C H 0 ;
2 6 2
[107-21-1]

ORIGINAL MEASUREMENTS:
WeiSS, P.J.; Andrew, M.L.; Wright W.W.
Antibiotics and Chemotherapy 1957,7,
347-7.

VARIABLES:
One temperature: 2SoC

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of l-ephenamme penicillin G 10 ethylene glycol at 28 ± 4°C was reported as:
-3
-2
-3
0.9 mg cm
(1.6 x 10
mol dm
solutIOn - compiler).

AUXILIARY INFORNATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotiC 10 a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 m10 at room temp
(28 ± 4°C). If there was any VISible Insoluble
material the suspensIOn was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soIn was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cool1Og, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporatIOn, dry1Og, cooling and reweighIng (± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
l-Ephenamlne penicillin G was a pooled
commercial product of high pUrity (95
to 100%).
Ethylene
grade.

glycol

was

of

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCisIOn:
REFERENCES:

A.C.S.

±

4°C

or

U.S.P.

(authors).
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1-Ephenamine penicillin G

COMPONENTS:
(I) 4 - Th la- I-a zablcyc lor 3,2,0 ]he ptane-2car box y llc ac Id, 3, 3-d I m e thy 1-7 -oxo6-(2-phenylacetamldo)-, compd with
(-)-2-(methy lam Ino)-I,2-dlpheny lethanol
(i:l) (l-ephenamlne peniCillin Gl;
CI6HlSN204S,C15H17NO; [7177-43-7]
(2) Benzenemethanol (benzyl
alcohoI);
C H O; [100-51-6]
7 S

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:
One temperature: 2SoC

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of I-ephenamme penicillin G m benzyl alcohol at 2S± 4°C was reported as:
)
9.95 mg cm -3 ( 1. S x 10 -2 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD,APPARATUS/PROCEDURE:
3

Ten cm of solvent were added to about
200 mg of the antibIOtiC In a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(2S ± 4°C). If there was any VISible Insoluble
material the suspension was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm 3 of the clear filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (±0.01
mg) welghmg bottle, and the procedure
of evaporation, drying, cooling and reweighIng (± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
l-Ephenamme peniCillin G was a pooled
commerCial product of high pUrity (95
to 100%).
Benzyl
grade.

alcohol

was

of

A.C.S.

or

U.S.P.

ESTIMATED ERROR:
Solubility: None speCified.
Temperature precIsion:

REFERENCES:

(authors).

Clemizole penicillin G
COHPONENTS:
(1) 4-Thla-l-azablcyclo[3,2,0]heptane-2-carboxyhc aCld,3,3-dlmethy1-7-oxo-6-(2-phenylacetamldo)-, complexed with l-(p-chlorobenzyl)2-(l-pyrrohdlnylmethyl) benzimidazole (l: 1)
(clemlzole penlctlhn G); CI6HI8N204,CI9H CIN ; [6011-39-8]
20
3
(2) Allsolvents
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EVALUATOR:
Enc Tomlinson.
Department of Pharmacy,
University of Amsterdam,
The Netherlands.
December 1983

CRITICAL EVALUATION:
The solublhtles of clemlzole penlctlhn G In 24 different solvents at 2942" 1 K have been reported by Marsh et al (l). These workers used a sample of penicillin provided by Pfizer Inc.
(one of the largest producers of the solute at that time). The amount of penlcllhn dissolved
was estimated by either drYing a solutIOn to constant weight, or, With some solvents, by
visual examinatIOn, such 3 that no eVidence of undissolved solute indicated a solublhty of
greater than 20 mg cm- • All values reported were uncorrected for solvent blank, which
was generally less than 0.05 mg total. All data according to Marsh et al have been recalculated to 51 Units (compiled, and are given In the Table.
Solvent

water
methanol
ethanol
Isopropanol
isoamyl alcohol
cyclohexane
benzene
hgroln
Isooctane
carbon tetrachlonde
ethyl acetate
Isoamyl acetate
acetone
methyl ethyl ketone
dlethylether
ethylene chlonde
1,4-dloxane
chloroform
carbon disulfide
pyndlne
formamlde
ethylene glycol
propylene glycol
dimethyl sulfOXide

+

SolublhtY3(at 294-1 K)
(mol dm )
1.80 x 10- 3
a

a

8.65
1.24
8.56
4.87
9.01
1.01
1.69
6.89
3.65
1.82
1.45
2.70
a

a
a

x
x
x
x
x
x
x

x
x
x
x

x

-3
10_
2
10_
4
10_
3
10_
4
10_
3
10_
3
10_
3
10_
3
10_
2
10_
2
10_
3
10

2.42 x 10
a

(a solublht greater jhan
3.0 x 10 - mol dm - )

2

-3

a
a
2
2.01 x 10a

(All solvents are probably of U.S.P. or A.C.S. grade as
2)).

In

prevIOus studies by thiS group (ref.

All these values have an estimated preCISIOn of 2" 5% (evaluator). However they are unconfirmed findings and have been determined for a sample of unstated punty. Normally these data
should be rejected, however consideratIOn of the prevIOus publicatIOns from thiS group (2),
and the fact that the supplter of the sample IS a highly reputable drug company, allows
these values to be regarded as highly tentative, except for where the solublltty IS reported
as being greater than 3.0 x 10- 2 mol dm- 3, (which are regarded as being doubtful).
The authors report an Increase In solublltty of clemlzole penlcl1hn G In aCid
and In alkalt (0.1 N NaOH) to 1.86 x 10- 2 mol dm- 3 and 2.45 x 10- 2 mol dm- 3 ,
ThiS IS In line With the ampholytlc nature of clemlzole penicillin G, and these
are also deSignated as being tentative. (The value In 0.1 N NaOH was corrected
blank of 0.58 mg (total) by the authors - It was not found necessary to do so
solutIOn where the blank value was less than 0.5 % of the total weight found).

(0.1 N HCl)
respectively.
latter values
for a solvent
for the aCid

REFERENCES
(1) Marsh, J.R.; WeiSS, P.J.; J. Ass. Offic. Anal. Chern. 1967,50, 457.

(2) WeiSS, P.J.; Andrew, M.L.; Wnght, W.W. Antibiotics and Chemotherapy 1957, 7, 374.
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Clemizole penicillin G

COMPONENTS:
(1) 4 - T hla-l-a zab Icyclo[3, 2,0 ]heptane-2car bo x y hc aCId, 3, 3-dlmethy 1-7 -oxo6-(2-phenylacetamldo)-, compd wIth
1-(p-chlorobenzyl)-2-( l-pyrrohdIny lmethy I)
benzlmldazole(l:l) clemlzole penlcdlln
G; C l6 H l8 N 20 4 S•C 19 H 20 ClN 3;
[6011-39-8]
(2)

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J. J. Ass. Offic.
Anal. Chern. 1967,50, 457-62.

Water; H?O; [7732-18-5]

VARIABLES:
One temperature: 21°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

SolubJllty of clemlzole pemcJlhn G In water at 21 ± 1°C was reported as:
1.19 mg cm -3 (1.80 x 10 -3 solutIOn - compJler ).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtIc In a 15 cm' glassstoppered test tube. The tube was thoroughly
shaken by hand for about 2 mInutes at room
temperature (21 ± 1°C). If any Insoluble material was vIsIble, the suspensIOn was centrifuged WIthIn an hour of preparation. The
substantIally clear part of the solutIon was
then fIltered by vacuum through a medlUmporosIty smtered glass funnel, and the clear
fJltrate was collected In a test tube. Four
cm' of the clear fIltrate were added to
a tared ( ± 0.01 mg) weighing bottle and
evaporated by heatIng at 100°e. The residue
was further dried for 3 hours at 60°C In
a vacuum oven. After coolIng, the bottle
was reweIghed (± 0.01 mg).

SOURCE AND PURITY OF MATERIALS:
Clemlzole pemcJlhn G was prOVIded by PfIzer
Inc. Its purIty was not specifIed.
Water

was

probably

of

U.S.P.

grade

(1).

ESTIMATED ERROR:
Solublhty: None specifIed.
Temperature preCisIOn: ± 1°C (authors).
REFERENCES:
(1) WeIss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy
1957,7,374

Clemizole penicillin G

251

COMPONENTS:
0) 4- Thla-l-azablcyclo[3,2,0]heptane-2ca r bo xylic aCid, 3, 3-dlmethy 1-7 -oxo6-(2-pheny lacetamldo)-,
compd with
1- (p-c hlorobenzy 1)-2-( I-pyrrolldmyImethyl)
benzlmldazole(I:I) clemlzole penicillin
G; CI6HI8N204S,CI9H20CIN3;
[6011-39-8]
(2) Hydrochloric aCid; HCI; [7647-01-0]
(3)
Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic.
Anal. Chern. 1967,50, 457-62.

VARIABLES:
One temperature: 21°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solublhty of clemlzole penlcilhn G m 0.1 N hydrochloric aCid at 21 ± 1°C was reported as:
)
12.26 mg cm -3 ( 1.86 x 10 -2 mol dm -3 solutiOn - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibiOtic m a 15 cm) glassstoppered test tube. The tube was thoroughly
shaken by hand for about 2 mmutes at room
temperature (21 ± 1°C). If any msoluble material was VISible, the suspension was centrifuged wlthm an hour of preparation. The
substantially clear part of the solution was
then filtered by vacuum through a medlUmporosity smtered glass funnel, and the clear
filtrate was collected m a test tube. Four
cm) of the clear filtrate were added to
a tared ( ± 0.01 mg) welghmg bottle and
evaporated by heatmg at 100°C. The reSidue
was further dried for 3 hours at 60°C m
a vacuum oven. After coohng, the bottle
was reweighed (± 0.0 I mg).

SOURCE AND PURITY OF MATERIALS:
\

Clemlzole penlcilhn G was provided by Pfizer
Inc. Its pUrity was not specified.
The pUrity
speCified.

of

hydrochloric

aCid

ESTIMATED ERROR:
Solublhty: None specified.
Temperature preCisiOn: ± 1°C (authors).

REFERENCES:

was

not
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Clemizole penicillin G

COMPONENTS:
(I) 4- Thla-I-azablcyc 10[3,2 ,0]heptane-2car box y Ilc aCid, 3, 3-dlmethy 1-7-oxo6-(2-phenylacetamldo)-, compd with
I-(p-c hlorobenzyI)-2-( I-pyrrolidmy ImethyI)
ben z 1 m Idazole(I: I) clemlzole penicillin
G; CI6HI8N204S.CI9H20CIN3;
[6011-39-8]
(2) Sodium hydroxide; NaOH; [1310-73-2]
(3)
Water; H 0; [7732-18-5]
2
VARIABLES:

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offk.
Anal. Chern. 1967,50, 457-62.

PREPARED BY:
A. Regosz

One temperature: 21°C
EXPERIMENTAL VALUES:

Solubility of clemlzole pemcillin G m 0.1 N sodium hydroxide at 21 1: 1°C was reported as:
)
16.14 mg cm -3 (2.45 x 10-2 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibIOtiC m a 15 cm) glassstoppered test tube. The tube was thoroughly
shaken by hand for about 2 mmutes at room
temperature (21 ± 1°C). If any insoluble material was visible, the suspension was centrifuged wlthm an hour of preparation. The
substantially clear part of the solution was
then filtered by vacuum through a medlumporosity smtered glass funnel, and the clear
filtrate was collected m a test tube. Four
cm) of the clear filtrate were added to
a tared ( ± 0.01 mg) weighmg bottle and
evaporated by heatmg at 100°C. The reSidue
was further dried for 3 hours at 60°C m
a vacuum oven. After coolmg, the bottle
was reweighed (±0.01 mg).

SOURCE AND PURITY OF MATERIALS:
Clemlzole penicillin G was provided by Pfizer
Inc. Its pUrity was not speclflcd.
The pUrity of sodium hydroxldc and watcr
were not specified.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsIOn: ± 1°C (authors).

REFERENCES:

Clemizole penicillin G
COMPONENTS:
(1) 4 - Th la-l-azab ICYc 10[3,2 ,OJheptane-2ca rbox y II c aCid, 3, 3-dlmethyl-7-oxo6-(2-phenylacetamldo)-, compd with
1-(p-chlorobenzyJ)-2-( l-pyrrolidmylmethyJ)
benzlmldazole(J:l) c1emlzole penicillin
G; CI6H1SN204S,CI9H20CIN3;
[6011-39-SJ
(2) Methanol; CH 0; [67-56-IJ
4
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ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic.
Anal. Chem. 1967,50, 457-62.

PREPARED BY:

VARIABLES:
One temperature: 21°C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of c1emlzole penlcillm G m methanol at 2 I ± 1°C IS greater than:
)
20 mg cm -3 (Greater than 3.0 x 10 -2 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the test sample In a 15 cm'
glass-stope red test tube and shaken thoroughly
by hand for about 2 mmutes at room temp
(21 ± 1°C). If all of the material appeared
to be In solutIOn, the solubility was considered
to be greater than 20 mg cm-'.

SOURCE AND PURITY OF MATERIALS:
Clemlzole penicillin G was provided by Pfizer
Inc. Its purity was not speCified.
Methanol was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsIOn: ± 1°C (authors).
REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy
1957,7, 374
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Clemizole penicillin G

COMPONENTS:
(I) 4- Th la-I-a zablcy C 10[3,2 ,0]heptane-2ca rboxy Ilc ac Id, 3, 3-dlmethy 1-7-oxo6-(2-pheny lacetamldo)-,
compd with
1-(p-chlorobenzyJ)-2-( l-pyrrolldlnYImethy J)
benzlmldazole(J:J) clemlzole penicillin
G; CI6HI8N204S,CI9H20CIN3;
[6011-39-8]
(2) Ethanol; C H 0; [64-17-5]
2 6

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic.
Anal. Chem. 1967, 50, 457-62.

VARIABLES:
One temperature: 21°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of c1emlzole penicillin G In ethanol at 21 ± 1°C IS greater than:
)
20 mg cm -3 (Greater than 3.0 x 10 -2 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the test sample In a 15 cm'
glass-stopered test tube and shaken thoroughly
by hand for about 2 minutes at room temp
(21 ± 1°C). If all of the material appeared
to be In solution, the solubility was considered
to be greater than 20 mg cm -'.

SOURCE AND PURITY OF MATERIALS:
Clemlzole penicillin G was provided by Pfizer
Inc. Its purity was not specified.
Ethanol was
grade (I).

probably

of

A.C.S.

or

U.S.P.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsion: ± 1°C (authors).

REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy
1957,7, 374

Clemizole penicillin G
COMPONENTS:
(I) 4 - Th la-I-a zab ICy c 10[3,2,0 ]heptane-2carbox y llc aCid, 3,3 -dlmethy 1-7 -oxo6-(2-phenylacetamldo)-, compd with
1-(p-chlorobenzyl)-2-( I-pyrrolldmylmethyl)
benzlmldazole(l:l) c1emlzole penlcdlln
G; CI6HISN204S,CI9H20CIN3;
[6011-39-S]
(2) 2-Propanol (Isopropanol); C H O;
3 S
[67-63-0]

ORIGINAJ MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic.
Anal. Chern. 1967,50,457-62.

VARIABLES:
One temperature: 21°C

PREPARED BY:
A. Regosz
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EXPERIMENTAL VALUES:

Solubdlty of c1emlzole pemclliin G In Isopropanol at 21 ± 1°C was reported as:
5.71 mg cm -3 (S.65 x 10 -3 mol dm -3 solutIOn - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic m a 15 cm 3 glassstoppered test tube. The tube was thoroughly
shaken by hand for about 2 minutes at room
temperature (21 ± 1°C). If any msoluble material was VISible, the suspensIOn was centrifuged Within an hour of preparatIOn. The
substantially clear part of the solutIOn was
then flltered by vacuum through a medlUmporosity smtered glass funnel, and the clear
flltrate was collected m a test tube. Four
cm' of the clear filtrate were added to
a tared ( ± 0.01 mg) welghmg bottle and
evaporated by heatmg at 100°C. The reSidue
was further dried for 3 hours at 60°C In
a vacuum oven. After coollng, the bottle
was reweighed (± 0.0 I mg).

SOURCE AND PURITY OF MATERIALS:
Clemlzole pemclllln G was provided by Pfizer
Inc. Its pUrity was not specIfied.
Isopropanol was probably of A.C.S. or U.S.P.
grade (I).

ESTIMATED ERROR:
Solubillty: None specified.
Temperature preCiSIOn: ± 1°C (authors).
REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy
1957,7, 374
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Clemizole penicillin G

COMPONENTS:
(I) 4 - T h la-l-a zablcyc 10[3, 2 ,0]heptane-2car bo xylic aCid, 3, 3-dlmethy 1-7-oxo6-(2-phenylacetamldo)-, compd with
1-(p-chlorobenzyl)-2-( l-pyrrolidmylmethyJ)
benzlmldazole(l:1) c1emlzole penlclll1n
G; CI6HI8N204S,C19H20CIN3;
[6011-39-8]
(2) I-Butanol,3-methyl- (Isoamyl alcohol);
C H 0; [123-51-3]
5 I2
VARIABLES:
One temperature: 2 I°C

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic.
Anal. Chern. 1967,50, 457-62.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of c1emlzole penicillin G m Isoamyl alcohol at 21 ± 1°C was reported as:
)
8.19 mg cm -3 • (1.24 x 10 -2 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic m a 15 cm' glassstoppered test tube. The tube was thoroughly
shaken by hand for about 2 minutes at room
temperature (2 I ± 1°C). If any Insoluble material was VISible, the suspension was centrifuged wlthm an hour of preparation. The
substantially clear part of the solutIOn was
then flltered by vacuum through a medlUmporosity smtered glass funnel, and the clear
flltrate was collected m a test tube. Four
cm' of the clear filtrate were added to
a tared ( ± 0.0 I mg) welghmg bottle and
evaporated by heatmg at 100°C. The residue
was further dried for 3 hours at 60°C m
a vacuum oven. After cooling, the bottle
was reweighed (± 0.0 I mg).

SOURCE AND PURITY OF MATERIALS;
Clemlzole peniclllin G was prOVided by Pfizer
Inc. Its purity was not specIfied.
Isoamyl alcohol was
or U.S.P. grade (I).

probably

of

A.C.S.

ESTIMATED ERROR:
Solub1l1ty: None specIfied.
Temperature precIsion: ± 1°C (authors).

REFERENCES;
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy
1957,7, 374

Clemizole penicillin G
COMPONENTS:
(I)
4 - T hla-l-azab Icyclo[3, 2 ,0]heptane-2carboxy llc aCid, 3, 3-dlmethy 1-7 -oxo6-(2-phenylacetamldo)-, compd with
1- (p-chlorobenzy0-2-( I-pyrrohdmylmethy0
benzlmldazole(l:l) c1emlzole penicillm
G; CI6HI8N204S,CI9H20CIN3;
[6011-39-8]
(2) Cyclohexane; C H ; [110-82-7]
6 12

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic.
Anal. Chem. 1967,50, 457-62.

VARIABLES:
One temperature: 21°C

PREPARED BY:
A. Regosz
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EXPERIMENTAL VALUES:

Solublhty of clemlzole pemcIlhn G m cyclohexane at 21 ± 1°C was reported as:
0.57 mg cm -3 ( 8.56 x 10 -4 mol dm -3 solution - comptler ).

AUXILIARY INFORHATION
METHOD/APPARATUS/PROCEDURE:
Ten cm] of solvent were added to about
200 mg of the antibIOtic m a 15 cm] glassstoppered test tube. The tube was thoroughly
shaken by hand for about 2 mmutes at room
temperature (21 ± 1°C). If any msoluble material was vIsible, the suspension was centrifuged wlthm an hour of preparation. The
substantially clear part of the solution was
then filtered by vacuum through a medlumporosity smtered glass funnel, and the clear
ftltrate was collected m a test tube. Four
cm] of the clear filtrate were added to
a tared ( ±0.01 mg) welghmg bottle and
evaporated by heatmg at 100°C. The residue
was further dned for 3 hours at 60°C m
a vacuum oven. After coohng, the bottle
was reweighed (± 0.01 mg).

SOURCE AND PURITY OF MATERIALS;
Clemlzole pemcllhn G was provided by Pfizer
Inc. Its punty was not specified.
Cyclohexane was probably of A.C.S. or U.S.P.
grade (I).

ESTIMATED ERROR:
Solublhty: None specified.
Temperature preCisIOn: ± 1°C (authors).

REFERENCES;
(1) Weiss P.J.; Andrew, M.L.; Wnght, W. W.
Antibiotics and Chemotherapy
1957,7,374
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Clemizole penicillin G

COMPONENTS:
(J) 4- T h la-I-azab Icyclo[3, 2 ,0]heptane-2car boxy Ii c aCid, 3, 3-dlmethyl-7-oxo6-(2-pheny lacetamldo)-, compd with
1-(p-chlorobenzyl}-2-( I-pyrrolidlnylmethyl}
ben z Im Idazole(l:1) clemlzole penicillin
G; C I6 H 18N204S,CI9H20CIN3;
[6011-39-8]
(2) Benzene; C H ; [71-43-2]
6 6

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeiSS, P.J. J. Ass. Offic.
Anal. Chem. 1967, 50, 457-62.

PREPARED BY:
A. Regosz

VARIABLES:
One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of clemlzole peniCillin G In benzene at 21± 1°C was reported as:
3.22 mg cm -3 (4.87 x 10-3 mol dm -3 solutIOn - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibiotic in a 15 cm) glassstoppered test tube. The tube was thoroughly
shaken by hand for about 2 minutes at room
temperature (21 ± 1°C). If any Insoluble material was VISible, the suspensIOn was centrifuged within an hour of preparatIOn. The
substantially clear part of the solutIOn was
then filtered by vacuum through a medlUmporosity slntered glass funnel, and the clear
filtrate was collected In a test tube. Four
cm) of the clear filtrate were added to
a tared ( ± 0.01 mg) weighing bottle and
evaporated by heating at 100°C. The reSidue
was further dried for 3 hours at 60°C In
a vacuum oven. After cooling, the bottle
was reweighed (± 0.0 I mg).

SOURCE AND PURITY OF MATERIALS;
Clemlzole penicillin G was prOVided by Pfizer
Inc. Its pUrity was not speCified.
Benzene was probably
grade (I).

of

A.C.S.

or U.S.P.

ESTIMATED ERROR:
Solubility: None specJfJed.
Temperature preCISIOn: ± 1°C (authors).
REFERENCES;
(J) Weiss P.J.; Andrew, M.L.; Wright, W. W.
Antibiotics and Chemotherapy
1957,7, 374

Clemizole penicillin G
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COMPONENTS:
(I) 4 - Th la-l-azab ICYclo[ 3,2,0 ]heptane-2car boxy llc aCid, 3, 3-dlmethyl-7-oxo6-(2-pheny lacetamldo)-, compd with
1-(p-chlorobenzyl)-2-( I-pyrrohdmylmethyl)
benzlmldazole(l:l) ciemlzole peniCillin
G; CI6HI8N204S,CI9H20ClN3;
[6011- 39-8]
(2) Petroleum ether (hgrom)

ORIGINAL MEASURE/1ENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic.
Anal. Chern. 1967,50, 457-62.

VARIABLES:
One temperature: 21°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of clemlzole penicillin G m ligroin at 21 ± 1°C was reported as:
)
0.60 mg cm -3 (9.01 x 10 -4 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibIOtic m a 15 cm) glassstoppered test tube. The tube was thoroughly
shaken by hand for about 2 mmutes at room
temperature (21 ± 1°C). If any msoluble material was VISible, the suspension was centrifuged wlthm an hour of preparation. The
substantially clear part of the solution was
then filtered by vacuum through a medlUmporosity smtered glass funnel, and the clear
filtrate was collected m a test tube. Four
cm) of the clear filtrate were added to
a tared ( ± 0.01 mg) weighing bottle and
evaporated by heatmg at 100°C. The reSidue
was further dried for 3 hours at 60°C m
a vacuum oven. After cooling, the bottle
was reweighed ( ±0.01 mg).

SOURCE AND PURITY OF MATERIALS;
Clemlzole penicillin G was provided by Pfizer
Inc. Its pUrity was not speCified.
Ligrom was
grade (I).

probably

of

A.C.S.

or

U.S.P.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsion: ± 1°C (authors).
REFERENCES;
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy
1957,7, 374
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Clemizole penicillin G

COMPONENTS:
(1) 4 - Th ia- I -azab icyclo[ 3,2 ,0]heptane-2ca r bo xylic aCid, 3, 3-dlmethyl-7-oxo6-(2-phenylacetamldo)-, compd With
1-(p-chlorobenzyl)-2-(I-pyrrolldlnylmethyl)
ben z 1m Idazole(l: 1) clemlzole pemcl1lm
G; CI6H1SNP4S,CI9H20ClN3;
[6011-39-S]
(2) Pentane,2,2,4-trimethyl- (isooctane);
CSH ; [540-84-1]
1S
VARIABLES:
One temperature: 2 I ·C

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeiSS, P.J. J. Ass. Offk.
Anal. Chern. 1967,50, 457-62.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of clemizole pemcJllln G In Isooctane at 21 ± I·C was reported as:
0.67 mg cm -3 • ( 1.01 x 10-3 mol dm -3 solutIOn - compJler )•

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic in a 15 cm' glassstoppered test tube. The tube was thoroughly
shaken by hand for about 2 minutes at room
temperature (21 ± 1·C). if any Insoluble material was VISible, the suspension was centrifuged Within an hour of preparation. The
substantially clear part of the solution was
then filtered by vacuum through a medlumporosity slntered glass funnel, and the clear
fdtrate was collected In a test tube. Four
cm' of the clear fJltrate were added to
a tared ( ± 0.01 mg) weighing bottle and
evaporated by heating at 100·C. The residue
was further dried for 3 hours at 60·C In
a vacuum oven. After cooling, the bottle
was reweighed (±0.01 mg).

SOURCE AND PURITY OF MATERIALS:
Clemlzole penicillin G was provided by Pfizer
Inc. Its pUrity was not specified.
Isooctane was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCIsion: ± I·C (authors).

REFERENCES:
(1) Weiss P.J.; Andrew, M.L; Wright, W.W.
Antibiotics and Chemotherapy
1957, 7, 37~

Clemizole penicillin G
COMPONENTS:
(1)
4- T h la-I-azablcyclo[3, 2,0]heptane-2carboxy Ilc aCid, 3, 3-dlmethy 1-7-oxo6-(2-phenylacetamldo)-, compd with
1-(p-chlorobenzyl)-2-( l-pyrrolJdlnylmethyl)
benz 1m Idazole(l: 1) clemlzole penicillin
G; CI6HISNP4S,CI9H20CIN3;
[6011-39-S]
(2) Methane, tetrachloro- (carbon tetrachlonde); CCI ; [56-23-5]
4

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic.
Anal. Chern. 1967,50, 457-62.

VARIABLES:
One temperature: 21°C

PREPARED BY:
A. Regosz
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EXPERIMENTAL VALUES:

Solubility of c1emlzole pemclllJn G In carbon tetrachloride at 21 ± 1°C was reported as:
-3 (
-3
-3
1.12 mg cm
1.69 x 10
mol dm
solutIOn - compiled.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm 3 of solvent were added to about
200 mg of the antibIOtiC In a 15 cm 3 glassstoppered test tube. The tube was thoroughly
shaken by hand for about 2 minutes at room
temperature (21 ± I ·C). If any Insoluble material was VISible, the suspensIOn was centnfuged Within an hour of preparatIOn. The
substantially clear part of the solutIOn was
then filtered by vacuum through a medlUmporosity slntered glass funnel, and the clear
filtrate was collected In a test tube. Four
cm 3 of the clear filtrate were added to
a tared ( ± 0.01 mg) weighing bottle and
evaporated by heating at 100·C. The reSidue
was further dned for 3 hours at 60·C In
a vacuum oven. After coolJng, the bottle
was reweighed (± 0.0 I mg).

SOURCE AND PURITY OF MATERIALS:
Clemlzole pemclllJn G was provded by Pfizer
Inc. Its punty was not speCified.
Carbon tetrachloride was probably of A.C.S.
or U.S.P. grade (I).

ESTIMATED ERROR:
SolubllJty: None speCIfied.
Temperature precIsion: ±I·C (authors).

IU:fERENCES:
(1)
Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy
1957,7, 374
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Clemizole penicillin G

COMPONENTS:
(l) 4- Th la-l-azab ICYc 10[3,2 ,O]heptane-2carbo x y hc ac Id, 3, 3-dlmethy 1-7-oxo6-(2-phenylacetamldo}-, compd with
1-(p-chlorobenzyl}-2-( I-pyrrolidmylmethyl}
benzlmldazole(l:l} clemlzole penlcdlm
G; C16HlSN204S,C19H20ClN3;
[6011-39-S]
(2) Acetic aCld,ethyl ester (ethyl acetate);
C4HSOi [141-7S-6]

ORTGINAT. MEASUREMENTS:
Mar~h,
J.R.; Weiss, P.J. J. Ass. Offk.
Anal. Chem. 1967,50,457-62.

VARIABLES:
One temperature: 21"C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

SolubJilty of clemlzole penlcJilin G m ethyl acetate at 21 ± lac was reported as:
-3
-3
-3
4.55 mg cm
(6.89 x 10
mol dm
solutIOn - compJier).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtiC m a 15 cm' glassstoppered test tube. The tube was thoroughly
shaken by hand for about 2 minutes at room
temperature (21 ± lac). If any msoluble material was VISible, the suspension was centrifuged within an hour of preparation. The
substantially clear part of the solutIOn was
then fJitered by vacuum through a medlumporosity smtered glass funnel, and the clear
filtrate was collected In a test tube. Four
cm' of the clear filtrate were added to
a tared ( ± 0.01 mg) weighing bottle and
evaporated by heating at 100"C. The reSidue
was further dried for 3 hours at 60"C In
a vacuum oven. After cooling, the bottle
was reweighed (± 0.01 mg).

SOURCE AND PURITY OF MATERIALS:
Clemlzole peniCillin G was prOVided by Pfizer
Inc. Its punty was not specified.
Ethyl acetate was
U.S.P. grade (l).

probably

of

A.C.S.

or

ESTIMATED ERROR:
SolubJilty: None speCified.
Temperature preCisIOn: ±l"C (authors).

REFERENCES:
(l) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy
1957,7,374
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Clemizole penicillin G
COMPONENTS:
(1) 4 - Th la-l-azab ICYc 10[3,2 ,O]heptane-2carbox y llc ac Id, 3, 3-dlmethy 1-7-oxo6-(2-phenylacetamldo)-, compd with
I-(p-c hlorobenzyl)-2-( I-pyrrolidmyImethy I)
benzlmldazole(l:l) clemlzole penicillin
G; C16H18N204S,C19H20CIN3;
[6011-39-8]
(2) I-Butanol,3-methyl
acetate (Isoamyl
acetate); C 7 H14°2; [123-92-2]
VARIABLES:
One temperature: 21°C

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeiSS, P.J. J. Ass. Offic.
Anal. Chem. 1967,50, 457-62.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of clemlzole penlcillm G m Isoamyl acetate at 21 ± 1°C was reported as:
2.41 mg cm -3 ( 3.65 x 10 -3 mol dm -3 solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtiC m a 15 cm' glassstoppered test tube. The tube was thoroughly
shaken by hand for about 2 mmutes at room
temperature (21 ± 1°C). If any msoluble matenal was VISible, the suspensIOn was centnfuged wlthm an hour of preparation. The
substantially clear part of the solutIOn was
then filtered by vacuum through a medlUmporosity smtered glass funnel, and the clear
filtrate was collected m a test tube. Four
cm' of the clear filtrate were added to
a tared ( ± 0.01 mg) welghmg bottle and
evaporated by heatmg at 100°C. The reSidue
was further dned for 3 hours at 60°C m
a vacuum oven. After cooling, the bottle
was reweighed (± 0.01 mg).

SOURCE AND PURITY OF MATERIALS:
Clemlzole penicillin G was prOVided by Pfizer
Inc. Its purity was not specified.
Isoamyl acetate was
or U.S.P. grade (1).

probably

of

A.C.S.

ESTIMATED ERROR:
Solubility: None speclflCd.
Temperature preCisIOn: ± 1°C (authors).
REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wnght, W.W.
Antibiotics and Chemotherapy
1957,7, 374
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Clemizole penicillin G

COMPONENTS:
(I)
4- Th la- I-a zab Icyclo[3, 2 ,0]heptane-2ca r boxy hc ac Id, 3, 3-dlmethy 1-7-oxo6-(2-phenylacetamldo)-, compd with
1-(p-chlorobenzyl)-2-( I-pyrrohdlnylmethyl)
benzlmldazole(l:l) clemlzole penicdlm
G; CI6HI8N204S,CI9H20ClN3;
[6011- 39-8]
(2) 2-Propanone (acetone); C H 0; [67-64-1]
3 6
VARIABLES:

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J. J. Ass. Offic.
Anal. Chern. 1967, 50, 457-62.

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solublhty of clemlzole penlcJlhn G In acetone at 21 ± 1°C was reported as:
)
11.99 mg cm -3 (1.82 x 10 -2 mol dm -3 solutIon - compIler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antIbIOtIc In a 15 cm' glassstoppered test tube. The tube was thoroughly
shaken by hand for about 2 minutes at room
temperature (21 ± 1°C). If any Insoluble materIal was vIsIble, the suspensIon was centrifuged within an hour of preparatIon. The
substantIally clear part of the solutIOn was
then fJltered by vacuum through a medlumporosIty slntered glass funnel, and the clear
filtrate was collected In a test tube. Four
cm' of the clear fJltrate were added to
a tared ( ± 0.01 mg) weIghing bottle and
evaporated by heating at 100°C. The resIdue
was further dried for 3 hours at 60°C In
a vacuum oven. After coohng, the bottle
was reweIghed (± 0.0 I mg).

SOURCE AND PURITY OF MATERIALS:
Clemlzole peniCIllin G was prOVided by Pfizer
Inc. Its purIty was not specifIed.
Acetone was probably of
grade (I).

A.C.S.

or U.S.P.

ESTIMATED ERROR:
SolubJllty: None specifIed.
Temperature precIsIon: ± 1°C (authors).

REFERENCES:
(1) WeIss P.J.; Andrew, M.L.; WrIght, W.W.
Antibiotics and Chemotherapy
1957, 7, 374

Clemizole penicillin G
COMPONENTS:
(1) 4- Thla-I-a zablcyclo[3, 2 ,0]heptane-2carbox y lIc ac Id, 3, 3-dlmethyl-7-oxo6-(2-phenylacetamldo)-, compd with
l-(p-c hlorobenzy1)-2-( I-pyrrohdlnyImethy1)
benzlmldazole(l:l) c1emlzole pemcJllm
G; C16HlSNP4S,CI9H20CIN3;
[6011-39-S]
(2) 2-Butanone (methyl ethyl ketone); C H O;
4 S
[78-93-3]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J. J. Ass. Offic.
Anal. Chem. 1967, 50, 457-62.

VARIABLES:
One temperature: 21°C

PREPARED BY:
A. Regosz
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EXPERIMENTAL VALUES:

Solublhty of c1emlzole pemcJlhn G in methyl ethyl ketone at 21 ± 1°C was reported as:
9.5S mg cm -3 ( 1.45 x 10 -2 mol dm -3 solutIOn - compiled.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE :
Ten cm) of solvent were added to about
200 mg of the antIbIOtIc in a 15 cm) glassstoppered test tube. The tube was thoroughly
shaken by hand for about 2 minutes at room
temperature (21 ± 1°C). If any Insoluble material was VISIble, the suspensIon was centrIfuged WIthin an hour of preparatIon. The
substantIally clear part of the solutIOn was
then fIltered by vacuum through a medJUmporosIty slntered glass funnel, and the clear
fJltrate was collected In a test tube. Four
cm) of the clear fJltrate were added to
a tared ( ± 0.01 mg) weIghing bottle and
evaporated by heating at 100°C. The reSidue
was further dried for 3 hours at 60°C In
a vacuum oven. After cooling, the bottle
was reweIghed (± 0.01 mg).

SOURCE AND PURITY OF MATERIALS:
Clemizole pemcJlhn G was provided by Pfizer
Inc. Its pUrity was not speCIfied.
Methyl ethyl ketone was probably of A.C.S.
or U.S.P. grade (1).

ESTIMATED ERROR:
Solublhty: None specified.
Temperature preCisIOn: ± 1°C (authors).

REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy
1957,7, 374
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Clemizole penicillin G

COMPONENTS:
(I)
4- Thla-l-azablcyclo[3,2,0]heptane-2ca rbo xylic aCid, 3, 3-dlmethy 1-7-oxo6-(2-phenylacetamldo)-, compd with
1- (p-c hlorobenzy1)-2-( I-pyrrolldInyImethy I)
benzlmldazole(l:l) clemlZole penicillin
G; CI6HI8N204S,C19H20CIN3;
[6011-39-8]
(2) Ethane,I,I'-oxybls- (dlethyl ether);
C H100 ; [60-29-7]
4

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic.
Anal. Chern. 1967,50, 457-62.

VARIABLES:
One temperature: 21°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of clemlzole penicillin G In dlethyl ether at 21 ± 1°C was reported as:
1.79 mg cm -3 (2.70 x 10 -3 mol dm -3 solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotiC In a 15 cm' glassstoppered test tube. The tube was thoroughly
shaken by hand for about 2 minutes at room
temperature (21 :!: 1°C). If any Insoluble material was VISible, the suspension was centrifuged within an hour of preparation. The
substantially clear part of the solution was
then filtered by vacuum through a medlumporosity sIntered glass funnel, and the clear
filtrate was collected In a test tube. Four
cm' of the clear filtrate were added to
a tared ( ± 0.0 I mg) weighing bottle and
evaporated by heating at 100°C. The reSidue
was further dried for 3 hours at 60°C In
a vacuum oven. After cooling, the bottle
was reweighed (± 0.0 I mg).

SOURCE AND PURITY OF MATERIALS:
Clemlzole peniCillin G was prOVided by Pfizer
Inc. Its pUrity was not specified.
Dlethyl ether was
U.S.P. grade (I).

probably

of

A.C.S.

or

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsion: ± 1°C (authors).

REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy
1957,7, 374
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Clemizole penicillin G
COMPONENTS:
(1) 4- Thla-l-azablcyc lo[ 3,2 ,0]heptane-2car boxy hc ac Id, 3, 3-dlmethyl-7-oxo6-(2-phenylacetamldo)-, compd with
1-( p-c hlorobenzyO- 2-( l-pyrrohdlnyImethy 0
benzlmldazole(l:l) c1emlzole penicdlln
G; CI6HI8N204S,CI9H20CIN3;
[6011-39-8]
(2) Ethane, dlchloro- (ethylene chloride);
C H Cl ; [1300-21-6]
2 4 2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic.
Anal. Chern. 1967, 50, 457-62.

VARIABLES:
One temperature: 21°C

PREPARED BY:
A. Regosz

EXPERIMENT AL VALUES:

SolubJilty of clemlzole penicillin G In ethylene chloride at 21 ± IOC IS greater than:
20 mg cm -3 • (Greater than 3.0 x 10 -2 mol dm -3 solutIOn - compl Ier ).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the test sample In a 15 cm'
glass-stope red test tube and shaken thoroughly
by hand for about 2 minutes at room temp
(21 ± I°C). If all of the material appeared
to be In solutIOn, the solublhty was considered
to be greater than 20 mg cm-'.

SOURCE AND PURITY OF MATERIALS:
Clemlzole penlcllhn G was provided by Pfizer
Inc. Its pUrity was not specified.
Ethylene chloride was
or U.S.P. grade (1).

probably

of

A.C.S.

ESTIMATED ERROR:
Solublhty: None specified.
Temperature precIsIOn: ± I°C (authors).

REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wright, W. W.
Antibiotics and Chemotherapy
1957,7, 374

A-J
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Clemizole penicillin G

COMPONENTS:
(1) 4 - Th la-l-azab Icyclo[3, 2 ,0]heptane-2car boxy llc ac Id, 3, 3-dlmethy 1-7-oxo6-(2-phenylacetamldo)-, compd with
1-(p-chlorobenzyl)-2-( I-pyrrolldmylmethyl)
benzlmldazole(l:l) clemlzole penicillin
G; CI6HlSN204S.CI9H20CIN3;
[6011-39-S]
(2) 1,4-DlOxane; C H 0 ; [123-91-1]
4 S 2

ORIGINAL MEASUREMENTS:
Marsh, J.R.j Weiss, P.J. J. Ass. Offic.
Anal. Chern. 1967,50, 457-62.

VARIABLES:
One temperature: 21°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solublhty of clemlzole penlcJlhn G m 1,4-dlOxane at 21 ± 1°C IS greater than:
-3
-2-3
20 mg cm
(Greater than 3.0 x 10
mol dm
solution - compJler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the test sample m a 15 cm'
glass-stope red test tube and shaken thoroughly
by hand for about 2 mmutes at room temp
(21 ± 1°C). If all of the material appeared
to be m solutIOn, the solubJilty was considered
to be greater than 20 mg cm -'.

SOURCE AND PURITY OF MATERIALS:
Clemlzole penlcillm G was provided by Pfizer
Inc. Its pUrity was not speCIfied.
1,4-DlOxane was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:
Solublhty: None speCIfied.
Temperature preCIsIOn: ± 1°C (authors).
REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy
1957,7, 374

Clemizole penicillin G
COMPONENTS:
(l) 4- T h la-I-azab Icyclo[3, 2,0]heptane-2ca rbox y 11 C aCid, 3, 3-dlmethy 1-7 -oxo6-(2-phenylacetamldo)-,
compd with
1-(p-chlorobenzyl)-2-( I-pyrrolidlnylmethy J)
benzlmldazole(l:l) clemlzole penicillin
G; CI6HI8N204S,CI9H20CIN3;
[6011-39-8]
(2) Methane, trlchloro- (chloroform); CHCI ;
3
[67-66-3]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic.
Anal. Chem. 1967,50, 457-62.

VARIABLES:

PREPARED BY:

269

A. Regosz

One temperature: 21°C
EXPERIMENTAL VALUES:

Solubility of clemlzole peniCillin G In chloroform at 21 ± 1°C IS greater than:
)
20 mg cm -3 • (Greater than 3.0 x 10 -2 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm 3 of solvent were added to about
200 mg of the test sample In a 15 cm 3
glass-stopered test tube and shaken thoroughly
by hand for about 2 minutes at room temp
(21 ± 1°C). If all of the material appeared
to be In solution, the solubility was conSidered
to be greater than 20 mg cm- 3 •

SOURCE AND PURITY OF MATERIALS:
Clemlzole peniCillin G was prOVided by Pfizer
Inc. Its purity was not specified.
Chloroform was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsion: ± 1°C (authors).

REFERENCES;
(l) Weiss P.J.; Andrew, M.L.; Wright, W. W.
Antibiotics and Chemotherapy
1957,7,374
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Clemizole penicillin G

COMPONENTS:
(1)
4- Thla-I-azab IC yc 10[3,2,0 ]heptane-2car bo x y hc aCid, 3, 3-dlmethy 1-7-oxo6-(2-phenylacetamldo)-, compd with
1-(p-chlorobenzyJ}-2-( l-pyrrohdmylmethyJ)
benzlmldazole(J:l) c1emlzole pemclilm
G; CI6HISNP4S,CI9H20ClN3;
[6011-39-S]
(2) Carbon disulfide; CS [75-15-0]
2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic.
Anal. Chern. 1967,50, 457-62.

VARIABLES:
One temperature: 21°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solublilty of c1emlzole pemclilm G m carbon disulfide at 21 ± 1°C was reported as:
-3 (
-3
-3
1.60 mg cm
2.42 x 10
mol dm
solutIOn - complier).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibIOtic m a 15 cm) glassstoppered test tube. The tube was thoroughly
shaken by hand for about 2 mmutes at room
temperature (21 ± 1°C). If any msoluble material was VISible, the suspensIOn was centrifuged wlthm an hour of preparatIOn. The
substantially clear part of the solutIOn was
then filtered by vacuum through a medlUmporosity smtered glass funnel, and the clear
filtrate was collected m a test tube. Four
cm) of the clear filtrate were added to
a tared ( ± 0.0 I mg) welghmg bottle and
evaporated by heatmg at 100°C. The reSidue
was further dried for 3 hours at 60°C m
a vacuum oven. After coolmg, the bottle
was reweighed ( ± 0.0 I mg).

SOURCE AND PURITY OF MATERIALS;
Clemlzole pemcillm G was provided by Pfizer
Inc. Its pUrity was not specified.
Carbon disulfide was
or U.S.P. grade (I).

probably

of

A.C.S.

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCisIOn: ± 1°C (authors).

REFERENCES;
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy
1957,7,374

Clemizole penicillin G
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COMPONENTS:
(1)
4 - T hla-l-azablcyc 10[3,2 ,0]heptane-2car bo xylic aCId, 3, 3-dlmethy 1-7-oxo6-(2-pheny lacetamldo)-,
compd with
1-(p-chlorobenzyJ)-2-( I-pyrrohdlnylmethyl)
benzlmldazole(l:l) c1emlzole peniCillin
Gj C16H1SN204S,C19H20ClN3;
[6011-39-S]
(2) Pyridine; C H N; [110-86-1]
5 5

ORIGINAL MEASUREMENTS:
Marsh, J.R.j WeiSS, P.J. J. Ass. Offic.
Anal. Chern. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solublhty of clemlzole peniCillin G in pyridine at 21 ± 1°C IS greater than:
-3
20 mg cm -3 (Greater than 3.0 x 10- 2
mol dm
solutIOn - compJier).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the test sample In a 15 cm'
glass-stope red test tube and shaken thoroughly
by hand for about 2 minutes at room temp
(21 ± 1°C). If all of the material appeared
to be In solution, the solublhty was conSidered
to be greater than 20 mg cm-'.

SOURCE AND PURITY OF MATERIALS;
Clemlzole penlcJihn G was prOVided by Pfizer
Inc. Its pUrity was not specified.
Pyridine was
grade (1).

probably

of

A.C.S.

or U.S.P.

ESTIMATED ERROR:
SolubJilty: None speCified.
Temperature preCISIOn: ± 1°C (authors).

REFERENCj,;S;
(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy
1957,7, 374
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Clemizole penicillin G

COMPONENTS;
(1)
4- Thla-l-azablcyclo[3,2,0]heptane-2ca r bo xylic ac Id, 3,3 -dlmethy 1-7-oxo6-(2-pheny lace tam Ido)-,
compd with
1-(p-chlorobenzyl)-2-( l-pyrrolidmylmethyI)
ben z 1 m ldazole( I: I) clemlzole penicillin
G; CI6HISN204S,CI9H20ClN3;
[6011-39-S]
(2) Formamlde; CH NO; [75-12-7]
3

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic.
Anal. Chern. 1967,50, 457-62.

VARIABLES:
One temperature: 21°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of clemlzole penicillin G m formamlde at 21 ± 1°C IS greater than:
-3
20 mg cm -3 • (Greater than 3.0 x 10 - 2
mol dm
solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the test sample m a 15 cm'
glass-stopered test tube and shaken thoroughly
by hand for about 2 minutes at room temp
(21 ± I DC). If all of the material appeared
to be m solution, the solubility was considered
to be greater than 20 mg cm-'.

SOURCE AND PURITY OF MATERIALS:
Clemlzole penicillin G was provided by Pfizer
Inc. Its pUrity was not specified.
Formamlde was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsion: ± I DC (authors).

REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy
1957,7, 374

Clemizole penicillin G
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COMPONENTS:
(I)
4 - Th la-I-azab ICYC 10[3,2 ,0]heptane-2carboxy Ilc aCid, 3, 3-dlmethyl-7-oxo6-(2-pheny lace tam Ido)-,
compd with
1-(p-chlorobenzyl)-2-( I-pyrrolidlnylmethyl)
ben z I m Idazole(l:l) clemlzole penicillin
G; CI6HISN204S,CI9H20CIN3;
[6011-39-S]
(2) 1,2-EthanedlOl (ethylene glycol); C H 0 ;
2 6 2
[107-21-1]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic.
Anal. Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

o

One temperature: 2I C
EXPERIMENTAL VALUES:

Solubility of clemlzole penicillin G In ethylene glycol at 21 ± IOC IS greater than:
)
20 mg cm -3 (Greater than 3.0 x 10 -2 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the test sample In a 15 cm'
glass-stope red test tube and shaken thoroughly
by hand for about 2 minutes at room temp
(21 ± IOC). If all of the ma tenal appeared
to be In solutIOn, the solubility was conSidered
to be greater than 20 mg cm-'.

SOURCE AND PURITY OF MATERIALS;
Clemizole peniCillin G was prOVided by Pfizer
Inc. Its punty was not specified.
Ethylene glycol was
or U.S.P. grade (1).

probably

of

A.C.S.

ESTIMATED ERROR:
Solublhty: None specified.
Temperature preCISIOn: ± IOC (authors).

REFERENCES:
(I) WeiSs P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy
1957,7, 374
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Clemizole penicillin G

COMPONENTS:
(I)
4 - Th la-I-azab IC ycloD, 2,0]heptane-2ca r box y IIC ac Id, 3, 3-dlmethy 1-7 -oxo6-(2-phenylacetamldo)-, compd with
1-(p-chlorobenzyJ)-2-( l-pyrrolidlnylmethyJ)
benzlmldazole(I:I) clemlzole penicIllin
G; C I6 H l8N204S,CI9H20CIN3;
[6011-39-8]
(2) 1,2-PropanedlOl (propylene glycoJ);
C H 0 ; [57-55-6]
3 8 2

ORIGINAL MEASU~MENTS:
Marsh, J.R.; WeIss, P.J. J. Ass. OUic.
Anal. Chern. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C
EXPERIMENTAL VALUES:

SolubIlity of clemlzole penlcdlin G In propylene glycol at 21 ± 1°C was reported as:
13.28 mg cm -3 ( 2.0 I x 10 -2 mol dm -3 solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic In a I5 cm' glassstoppered test tube. The tube was thoroughly
shaken by hand for about 2 minutes at room
temperature (21 ± 1°C). If any Insoluble material was vIsIble, the suspension was centrifuged within an hour of preparation. The
substantially clear part of the solution was
then filtered by vacuum through a medlumporosity slntered glass funnel, and the clear
f II tr a te was collected In a test tube. Four
cm' of the clear fIltrate were added to
a tared ( ± 0.01 mg) weighing bottle and
evaporated by heating at 100°C. The residue
was further dried for 3 hours at 60°C In
a vacuum oven. After cooling, the bottle
was reweighed (± 0.0 I mg).

SOURCE AND PURITY OF MATERIALS:
Clemlzole penicIllin G was provided by Pfizer
Inc. Its pUrity was not specIfied.
Propylene glycol was
or U.S.P. grade (I).

probably

of

A.C.S.

ESTIMATED ERROR:
Solubdlty: None speCified.
Temperature preCisIOn: ± 1°C (authors).
REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy
1957,7, 374

Clemizole penicillin G
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COMPONENTS:
(I)
4 - Th la-I-azablcyc 10[3,2 ,O]heptane-2ca r box y Ilc ac Id, 3, 3-dlmethy 1-7 -oxo6-(2-pheny lacetamldo)-, compd with
1-(p-chlorobenzyJ)-2-( l-pyrrolidmylmethyJ)
benzlmldazole(l:l) c1emlzole penicillin
G; CI6HI8N204S,CI9H20CIN3;
[6011-39-8]
(2) Methane,sulfmylbls- (dimethyl sulfOXide);
C H 0S; [67-68-5]
2 6

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeiSS, P.J. J. Ass. OIfic.
Anal. Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C
EXPERIMENTAL VALUES:

Solubility of c1emlzole penicillin G m dimethyl sulfOXide at 21 ± 1°C IS greater than:
-3
-2-3
20 mg cm
(Greater than 3.0 X 10 mol dm
solutIOn - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the test sample m a 15 cm)
glass-stopered test tube and shaken thoroughly
by hand for about 2 mmutes at room temp
(21 ± 1°C). If all of the material appeared
to be m solution, the solubility was conSidered
to be greater than 20 mg cm-).

SOURCE AND PURITY OF MATERIALS;
Clemlzole penicillin G was prOVided by Pfizer
Inc. Its pUrity was not specified.
Dimethyl sulfOXide
or U.S.P. grade (I).

was

probably

of

A.C.S.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsion: ± I·C (authors).

REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy
1957,7, 374
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Hydrabamine penicillin G

EVALUATOR:
COHPONENTS:
Eric Tomlmson.
(1) 4-Thla-l-azablcyclo[3,2,O]heptane-2-carboxyhc aCld,3,3-dlmethyl-7-oxo-6-[(phen ylacetyt)- Department of Pharmacy,
ammo]-, compd with N,N'-bls[(t,2,3,4,4a,9,10, University of Amsterdam,
The Netherlands.
1Oa-octahydro-l ,4a-dlmethyl-7-( I-methylethyt)-l-phenanthrenyt)methy1]-1 ,2-ethanedlamDecember 1983
me (2: 1) (hydrabamme penlcl1hn G); C 16 H1gN204S.1/2C42H64N2; [3344-16-9]
(2) All solvents
CRITICAL EVALUATION:
The solublhtles of hydrabamme penlc111m G in 24 different solvents at 3 012" 4
K
have
been reported by Weiss et al (t). These workers used a pooled commercial product sample
of high pUrity (95 to 100%). The amount of penlcl1hn dissolved was estimated by either drymg
a solution to constant weight, or, with some solvents, by visual exammatlOn, such that no
eVidence of undissolved solute mdlcated a solublhty of greater than 20 mg cm -3. All values
reported were uncorrected for solvent blank, which was generally less than 0.05 mg total.
All data accordmg to Weiss et al have been recalculated to Sl Units (compl1er), and are given
m the Table.
Solvent

SolublhtY3(at 3012"4 K)
(mol dm )

water
methanol
ethanol
Isopropanol
Isoamyl alcohol
cyclohexane
benzene
toluene
hgroin
Isooctane
carbon tetrachloride
ethyl acetate
Isoamyl acetate
acetone
methyl ethyl ketone
dlethylether
ethylene chloride
1,4-dlOxane
chloroform
carbon disulfide
pyridme
formam Ide
ethylene glycol
benzyl alcohol

1.2
1.1
g •2
2.7
4.9
1.8
9.5
6.2

°g.7

7.9
2.6
2.2
5.4
5.g
1.1
a
2.3
a
2.2

x 10- 4
x 10- 2
-3
x 10 -3
x 10_3
x 10_4
x 10_
4
x 10_
4
x 10

x 10_-5
4
x 10_3

x
x
x
x
x

10_3
10_3
10_3
10_3
10
-2
x 10
-3
x 10

(a solublhty greater than
3.2 x 10- 2 mol dm- 3 )

a
a
a
a

(All solvents are of U.S.P. or A.C.S. grade).
All these values have an estimated preCision of 2" 5% (evaluator). However they are unconfirmed fmdmgs and must be designated as bemg tentative, except for where (I) the solubl1ity
IS reported as bemg greater than 3.2 x 10- 2 mol dm- 3 , (which are regarded as bemg doubtful),
and (11) the value for solubl1Jty m hgrom, (which IS rejected smce the assay procedure used
IS not sufficiently sensitive for this value to have any significance).

REFERENCE
(t) Weiss, P.J.; Andrew, M.L; Wright, W.W. Antibiotics and Chemotherapy 1957, 7, 374.

Hydrabamine penicillin G
COMPONENTS:
(1) 4 - Thla-I-a zab Icyclo[3, 2 ,0]heptane-2car boxy hc acid,3, 3,-dlmethy 1-7-oxo6-[(phen y lacetyJ)ammo]-,compd with
N,N '-bls[( I ,2,3,4,4a, 9, I 0, I Oa-octahydroI ,4a-dimethyl-7 -( I-methy lethyJ)-I-phenant hren y J)meth y I ]-1, 2-et hanedlamme
(2: J) (hydrabamlne penicillin G);
C 16H 18N204S.I/2C42H64N2; [3344-16-9]
(2) Water; H 0; [7732-18-5]
2
VARIABLES:
One temperature: 28°C
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ORIGINAL MEASUREMENTS:
Weiss, P.].; Andrew, M.L.; Wright W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

PREPARED BY:
A. Rego5z

EXPERIMENTAL VALUES:

Solubility of hydrabamlne penicillin G In water at 28 ± 4°C was reported as:
)
0.075 mg cm -3 • (1.19 x 10 -4 mol dm -3 solution - compiler.

AUXILIARY
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent was added to about
200 mg of the antibIOtiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). If there was any vlSlble Insoluble
material the suspensIOn was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (±O.O I
and the procedure
mg) weighing bottle,
of evaporation, drYing, cooling and rewelghmg (± 0.0 I mg) was repeated.

INFOR}~TION

SOURCE AND PURITY OF MATERIALS:
Hydrabamlne penicillin G was a pooled
commerCial product of high pUrity (95 to
100%).
Water was of U.S.P. or A.C.S. grade.

ESTIMATED ERROR:
Solubility: None speCified.
Tem~erature preCISIOn:
REFERENCES:

± 4°C

(authors).
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Hydrabamine penicillin G

COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2car bo xylic ac Id,3,3-dlmethy 1-7 -oxo6-[ (pheny lacety I)amlno]-,compd with
N,N '-bls[( I ,2, 3,4,4a, 9, I 0, 10a-octahydroI ,4a-dlmethy 1-7 -( l-methylethyJ)-I-phenan t hre n y I) met h y I]-1 ,2-ethanedlam Ine
(2: I) (hydrabamlne penicillin G);
C 16H 18N204S.I/2C42H64N2; [3344-16-9]
(2) Methanol; CHua; [67-56-1]

ORIGINAL MEASUREMENTS:
Weiss, P.].; Andrew, M.L.; Wright. W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature:

28°C

EXPERIMENTAL VALUES:

Solubility of hydrabamlne pentctliin G In methanol at 28.±.4°C was reported as:
7.3 mg cm -3 ( 1.1 x 10 -2 mol dm -3 solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent was added to about
200 mg of the antibIOtiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 .± 4°C). If there was any VISible Insoluble
material the suspension was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (±Q.I mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed ('±O.I mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear ftltrate was placed In a tared (±'0.01
mg) weighing bottle, and the procedure
of evaporatIOn, drying, cooling and reweighIng (.±O.O I mg) was repeated.

SOURCE AND PURITY OF MATERIALS;
Hydrabamlne penicillin
commerCial product of
100%).
Methanol

was

of

G was a
high pUrity

A.C.S.

or

U.S.P.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsIOn; ± 4°C (authors).

REFERENCES;

pooled
(95 to
grade.

Hydrabamine penicillin G
COMPONENTS:
(l) 4 - Th 1 a-l-a zabl cyc 10[3,2,0]heptane-2carbox y I IC ac Id,3,3-dlmethy 1-7-oxo6-[{ p heny lacety l)amlno]-,compd with
N, N' -bls[( 1,2,3,4 ,4a, 9, I 0, 10a-octahydroI, 4a-dlmethy 1-7 -( I -methylethyl)- I-phenan thren y I) m et hy 1]- I ,2-ethanedlam Ine
(2:1) (hydrabamlne penicillin G);
C 16 H 18NP4S, I/2C42H64N2; [3344-16-9]
(2) Ethanol; C..,H,O; [64-17-5]
VARIABLES:
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ORIGINAL MEASUREMENTS:
WeiSS, P.].; Andrew, M.L.; Wright. W. W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solubility of hydrabamlne penicillin G In ethanol at 28 ± 4°C was reported as:
-3
-3
-3
5.2 mg cm
(8.2 x 10
mol dm
solutIOn - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm] of solvent was added to about
200 mg of the antibiotiC In a 15 cm] glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). If there was any VISible Insoluble
material the suspension was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm] of the clear filtrate
were added to a tared (±O. I mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed (± O. I mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (±0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighIng (±O.O 1 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Hydrabamlne penicillin G was a pooled
commercial product of high pUrity (95 to
100%).
Ethanol was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None speCified.
Temperature preCisIOn: ± 4°C (authors).

REFERENCES:
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Hydrabamine penicillin G

COMPONENTS:
(, I
4-Thla-l-azablcyclo[3,2,0]heptane-2car bo xylic aCld,3, 3-dlmethy 1-7-oxo6-[ (p heny lacety J)amlno]-,compd wIth
N,N '-bls[( I ,2,3,4,4a, 9, I 0, 10a-octahydroI ,4a-dlmethyl-7 -( l-methylethyJ)-I-phenan t h ren y I) me t hy I]-1 ,2-ethanedlamlne
(2: J) (hydrabamme pemcllhn G);
C 16H IgN204S.I!2C42H64N2; [3344-16-9]
(2) 2-Propanol (Isopropanol); C HgO; [67-30-0]
3
VARIABLES:
One temperature: 28°C

ORIGINAL MEASUREMENTS:
WeIss, P.J.; Andrew, M.L.; WrIght. W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solublhty of hydrabamme pemcilhn G m IsoRropanol at 2g.±. 4°C was reported as:
-3
-3
-3
J. 7 mg cm . (2.7 x 10
mol dm
solutIOn - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent was added to about
200 mg of the antibIOtiC In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 .± 4°C). If there was any VISible Insoluble
material the suspension was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear filtrate
were added to a tared (±'O.1 mg) weIghing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C m a
vacuum oven. After coolmg, the reSIdue
was reweighed (± 0.1 mg). If the reSIdue
was 0.5 mg or less, a second ahquot of
clear filtrate was placed In a tared (.iO.OI
mg) welghmg bottle, and the procedure
of evaporatIOn, drying, coohng and reweighIng (±O.O I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Hydrabamlne pemcilhn
commerCIal product of
100%).

G was a
high purIty

pooled
(95 to

Isopropanol was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solublhty: None specifIed.
Temperature preCIsIOn: ± 4°C (authors).

REFERENCES:

Hydrabamine penicillin G
COMPONENTS:
(I) 4 - T h la-l-azablcyc 10[3,2,0 ]heptane-2car bo x y Iic ac Id, 3, 3-dlmethy 1-7-oxo6-[( p hen y IacetyJ)ammo]-,compd with
N,N '-bls[( 1,2,3,4,4a, 9,10,1 Oa-octahydro1,4a-dl methy 1-7 -( I-methy lethyJ)-l-phenan t h ren y I)met hy I ]-1, 2-et hanedlamme
(2: 1) (hydrabamlne penicillin G);
C 16 H ISN204S.I/2C42H64N2; [3344-16-9]
(2) I-Butanol, 3-methyl- (Isoamyl alcohoJ);
C H P; [123-51-3]
5 I
VARIABLES:
One temperature: 28°C
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ORIGINAL MEASUREMENTS:
WeiSS, P.].; Andrew, M.L.; Wright. W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamlne penicillin G In Isoamyl alcohol at 28 ± 4°C was reported as:
-3
-3
-3
3.1 mg cm
(4.9 x 10 mol dm
solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent was added to about
200 mg of the antibIOtiC In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). If there was any vIsible Insoluble
material the suspensIOn was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soIn was filtered under
vacuum and 2 cm) of the clear filtrate
were added to a tared (±O.l mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the residue
was reweighed (±O.l mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (±O.O 1
mg) weighing bottle, and the procedure
of evaporatIOn, drying, cooling and reweighIng (±O.O 1 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Hydrabamme penicillin G was a pooled
commerCial product of high pUrity (95 to
100%).
Isoamyl
grade.

alcohol

was

of

A.C.S.

or

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCisIOn: ± 4°C (authors).

REFERENCES:

U.S.P.
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Hydrabamine penicillin G

COMPONENTS:
0) 4- Thla-l-azablcyclo[3,2,O]heptane-2carbo xylic aCid,3,3-dlmethy 1-7 -oxo6 -[ (p heny lacetyI)am lno]-,compd with
N, N '-bls[( 1,2, 3,4,4a, 9,1 O,IOa-octahydroI ,4a-dlmethy 1-7-( I-methylethyl)-I-phenant hren y I) met h y I ]-I,2-ethanedlamme
(2: I) (hydrabamlne penicillin G);
C 16H 18N204S.I/2C42H64N2; [3344-16-9]
(2) Cyclohexane; C H ; [110-82-7]
6 12
VARIAP.I.sS:
One temperature: 28°C

ORIGINAL MEASUREMENTS:
WeiSs, P.].; Andrew, M.L.; Wright. W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamlne penicillin G In cyclohexane at 28 ± 4°C was reported as:
3
(1.82 x 10- 4 mol dm- 3 solution - compiled.
0.115 mg cm-

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm! of solvent was added to about
200 mg of the antibIOtic In a 15 cm! glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). If there was any VISible Insoluble
materIal the suspension was centrIfuged
within an hour. After centrIfugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm! of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further drIed for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (±/).Ol
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighIng (±O.O I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Hydrabamlne penicillin
commercial product of
100%).

G

high

was a pooled
pUrIty (95 to

Cyclohexane was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCIsIOn: ± 4°C (authors).

REFERENCES:

Hydrabamine penicillin G
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COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2ca r box y llc ac Id,3,3-dlmethyl-7 -oxo6-[(p henylacety l)am Ino]-,compd with
N,N '-bls[( I ,2, 3,4,4a, 9, I 0, 10a-octahydroI ,4a-dlmethy 1-7-( l-methylethyI)-I-phenan t h ren y I) met h y I ]-1 ,2-ethanedlamme
(2: I) (hydrabamlne penicillIn G);
C I6 H18NP4S.I/2C42H64N2; [3344-16-9]
(2) Benzene; C H ; [71-43-2]
6 6

ORIGINAL MEASUREMENTS:
Weiss, P.].; Andrew, M.L.; Wright. W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:
OCle temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamlne penicillIn G In benzene at 28
0.60 mg cm -3

± 4°C was reported as:

(9.48 x 10-4 mol dm -3 solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent was added to about
200 mg of the antibIOtiC In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 .± 4°C). If there was any VISible Insoluble
material the suspensIOn was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear filtrate
were added to a tared (±O.I mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (±0.01
mg) weighing bottle, and the procedure
of evaporation, drYing, coolIng and reweighIng (±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Hydrabamlne penicillin
commerCial product of
100%).
Benzene

was

of

A.C.S.

G was a
high pUrity
or

U.S.P.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precISIon: ± 4°C (authors).
REFERENCES:

pooled
(95 to
grade.
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Hydrabamine penicillin G

COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2carbo x y lIc aCld,3, 3-dlmethy 1-7 -oxo6-[ (p henylacety l)ammo]-,compd with
N,N '-bls[( I ,2,3,4,4a, 9, I 0, 10a-octahydroI ,4a-dlmethy 1-7 -( l-methylethyJ)-I-phenan t hren y I) m et hy 1]-1 ,2-ethanedlamme
(2: I) (hydrabamme pemcl1hn G);
C lU H 18NP4S.I/2C42H64N2; [3344-16-9]
(2) Benzene,
methyl- (toluene);
C H ;
7 8
[108-88-3]
VARIABLES:

ORIGINAL MEASUREMENTS:
Weiss, P.].; Andrew, M.L.; Wright. W. W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

PREPARED BY:
A. Regosz

One temperature: 28·C
EXPERIMENTAL VALUES:

Solubl1lty of hydrabamme pemcl1lm G m toluene at 28 ± 4·C was reported as:
0.39 mg cm -3 (6.16 x 10 -4 mol dm -3 solution - compl1er).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent was added to about
200 mg of the antibIOtic m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(28 ± 4·C). If there was any viSible msoluble
material the suspensIOn was centrifuged
wlthm an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (±O.I mg) welghmg
bottle and evaporated at 100·C. The reSidue
was further dried for 3 hr at 60·C m a
vacuum oven. After coohng, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second ahquot of
clear fJltrate was placed m a tared (±0.01
mg) welghmg bottle, and the procedure
of evaporatIOn, drymg, coohng and rewelghmg (±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Hydrabamine pemcilhn
commerCial product of
100%).
Toluene

was

of

A.C.S.

G was a pooled
high pUrity (95 to
or

U.S.P.

ESTIMATED ERROR:
Solublhty: None specified.
Temperature preCisIOn: ± 4·C (authors).

REFERENCES:

grade.

Hydrabamine
COMPONENTS:
(I) 4- Th Ia-l-azab ICYc 10[3,2,0 ]heptane-2carbo xy Ilc ac ld, 1,3-dlmethy1-7-oxo6 -[(pheny lacety J)amlno]-,compd wIth
N,N '-bls[( 1,2, 3,4,4a, 9,10, 10a-octahydroI ,4a-dlmethy1-7-( I-methylethyJ)-l-phenan t h ren y I)m e t hy I]-1 ,2-ethanedlamlne
(2: 1) (hydrabamme pemclilm G);
C 16H 18NP4S.1/2C42H64N2; [3344-16-9]
(2) Petroleum ether (ilgrom)
VARIABLES:
One temperature:

p~nicillin

G
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ORIGINAL MEASUREMENTS:
WeISS, P.J.; Andrew, M.L.; WrIght. W. W.
Antibiotics and Chemotherapy 1957, 7,
374-7.
-----

PREPARED BY:
A. Regosz

28°C

EXPERIMENTAL VALUES:

SolubIlIty of hydrabamme penicillm G m Jigroin at 28 ± 4°C was reported as:
O.0 mg cm -3 • (0.0 mol dm -3 solutIon - compIler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent was added to about
200 mg of the antIbIOtIc m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(28 ± 4°C). If there was any vIsIble msoluble
materIal the suspensIon was centrIfuged
wlthm an hour. After centrIfugatIOn, the
clear part of the soIn was fIltered under
vacuum and 2 cm' of the clear fIltrate
were added to a tared (±O.l mg) welghmg
bottle and evaporated at 100°C. The resIdue
was further drIed for 3 hr at 60°C m a
vacuum oven. After coolmg, the resIdue
was reweIghed ( ± 0.1 mg). If the resIdue
was 0.5 mg or less, a second ailquot of
clear fIltrate was placed m a tared (±0.01
mg) welghmg bottle, and the procedure
of evaporation, drymg, cooilng and rewelghmg (±O.O I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Hydrabamme penicililn
commercial product of
100%).

G was a
hIgh purIty

Llgrom was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solublilty: None specIfIed.
Temperature precIsIon: ± 4°C (authors).

REFERENCES:

pooled
(95 to
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Hydrabamine penicillin G

COMPONENTS:
(I) 4- Th la-I-azab Icyclo[3,2,0 ]heptane-2carbox y IIc aCld,3,3-dlmethyl-7 -oxo6-[( p heny lacetyl)amlno]-,compd with
N,N '-bls[( I ,2, 3,4,4a, 9, I 0, 10a-octahydro1,4a-dlmethyl-7 -( l-methylethyJ}-l-phenan t hren y J) m et h y I]-1 ,2-ethanedlamme
(2:1) (hydrabamlne penicillin G);
C I6 H 18NP4S.I/2C42H64N2; [3344-16-9]
(2) Pentane,2,2,4,-trlmethyl- (Isooctane);
C H ; [540-84-1]
8 18
VARIABLES:
One temperature: 28°C

ORIGINAL MEASUREMENTS:
WeiSS, P.].; Andrew, M.L.; Wright. W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

PREPARED BY:
A. Regcsz

EXPERIMENTAL VALUES:

Solubility of hydrabamme penicillin G m Isooctane at 28 ± 4°C was reported as:
)
0.055 mg cm -3 (8.69 x 10 -5 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent was added to about
200 mg of the antibIOtic m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(28 ± 4·C). If there was any VISible msoluble
material the suspension was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (±O.l mg) welghmg
bottle and evaporated at 100·e. The reSidue
was further dried for 3 hr at 60·C m a
vacuum oven. After coolmg, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second altquot of
clear filtrate was placed m a tared (iO.OI
mg) weighing bottle, and the procedure
of evaporation, drying, cooltng and reweighing (±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Hydrabamme penlcillm
commercial product of
100%).
Isooctane

was

of

G was a
high purity

A.C.S.

or

U.S.P.

ESTIMATED ERROR:
Solublltty: None speCified.
Temperature preCiSion: ±4·C (authors).

REFERENCES:

pooled
(95 to
grade.

Hydrabamine penicillin G
COMPONENTS:
(1) 4- Thla-l-azab Icyclo[3,2,0]heptane-2carboxy lic ac Id,3,3-dlmethy 1-7 -oxo6-[(pheny lacety l)amlno]-,compd with
N,N'-bls[(1,2,3,4,4a,9,10,IOa-octahydro1,4a-dlmethyl-7 -( l-methylethyl)-l-phenant hren y 1) m et h y 1]-1 ,2-ethanedlamme
(2:1) (hydrabamlne penicillin G);
C 16H ISNP4S.1/2C42H64 N 2; [3344-16-9]
(2) Methane,
tetrachloro- (carbon tetrachloride); CClll; [56-23-5]
VARIABLES:
One temperature: 28°C
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ORIGINAL MEASUREMENTS:
Weiss, P.].; Andrew, M.L.; Wnght. W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamlne penicillin G In carbon tetrachloride at 28 ± 4°C was reported as:
)
0.50 mg cm -3 (7.90 x 10 -4 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent was added to about
200 mg of the antibIOtic In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). If there was any VISible Insoluble
material the suspension was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear filtrate
were added to a tared (±O.l mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dned for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared ('±O.Ol
mg) weighing bottle, and the procedure
of evaporation, drYing, cooling and reweighIng (± 0.0 1 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Hydrabamlne penicillin
commerCial product of
100%).

G was a
high pUrity

pooled
(95 to

Carbon tetrachloride was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:
Solubility: None speCified.
Temperature precIsion: ± 4°C (authors).

REFERENCES:

288

Hydrabamine penicillin G

COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2carbox y lic ac Id,3,3-dlmethyl-7-oxo6-[( pheny lacety l)ammo]-,compd with
N,N'-bls[(1,2,3,4,4a,9,10,IOa-octahydroI ,4a-dlmethyl-7-( I-methylethyl)-I-phenan t hreny I)met h y I ]-1 ,2-ethanedlamlne
(2:1) (hydrabamme penlcillm G);
C 16H 18N204S.I/2C42H64N2; [3344-16-9]
(2) Acetic aCid, ethyl ester (ethyl acetate);
C H 0 ; [141-78-6]
4 s 2
VARIABLES:
One temperature: 28°C

ORIGINAL MEASUREMENTS:
WeiSS, P.].; Andrew, M.L; Wright. W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

PREPARED BY:
A. Regosz

EXPERIMENT AL VALUES:

Solubility of hydrabamme pemcillm G m ethyl acetate at 28 ±. 4°C was reported as:
)
1.65 mg cm -3 (2.61 x 10-3 mol dm -3. solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent was added to about
200 mg of the antibIOtic m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(2S ±. 4°C). If there was any VISible Insoluble
material the suspensIOn was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ('±O.I mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (±./).Ol
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighIng (.±O.O I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Hydrabamlne pemcillin
commerCial product of
100%).

G was a
high pUrity

pooled
(95 to

Ethyl acetate was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCisIOn: ± 4°C (authors).

REFERENCES:

Hydrabamine penicillin G
COMPONENTS:
(I) 4- Thla-l-azablcyc!0[3,2,0]heptane-2carboxy Ilc aCld,3,3-dlmethyl-7 -oxo6 -[(pheny lacetyl)ammo]-,compd with
N,N '-bls[( I ,2,3,4,4a, 9, 10, 10a-octahydroI ,4a-dimethyl-7-( l-methylethyJ)-I-phenan t hren y I) met h y I ]-1 ,2-ethanedlamme
(2:1) (hydrabamine penIcIllm G);
C 16H 18N204S.I/2C42HG4N2; [3344-16-9]
(2) I-Butanol, 3-methyl acetate (Isoamyl
acetate); C H 0 ; [123-92-2]
7 14 2
VARIABLES:
One temperature: 28°C
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ORIGINAL MEASUREMENTS:
WeiSS, P.J.; Andrew, M.L.; Wright. W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

PREPARED BY:
A. Regosz

EXPERIMENT AL VALUES:

SolubilIty of hydrabamme penicillin G m isoamyl acetate at 28 ± 4°C was reported as:
1.4 mg cm -3 ( 2.2 x 10 -3 mol dm -3 solution - compIled.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent was added to about
200 mg of the antibiotic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). If there was any vIsible msoluble
material the suspension was centrifuged
wlthm an hour. After centrifugation, the
clear part of the soln was fIltered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (.to. I mg) welghmg
bottle and evaporated at IOO·C. The residue
was further dried for 3 hr at GO°C m a
vacuum oven. After coolmg, the residue
was reweighed (:to.I mg). If the residue
was 0.5 mg or less, a second aliquot of
clear fIltrate was placed m a tared (±.0.01
mg) welghmg bottle, and the procedure
of evaporatIOn, drYing, coolIng and reweighIng (.±O.O I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
HydrabamIne penicIllIn G was a pooled
commercial product of high pUrity (95 to
100%).
Isoamyl
grade.

acetate

was of

A.C.S.

or

ESTIMATED ERROR:
SolubilIty: None specified.
Temperature preCISIOn: ±4°C (authors).

REFERENCES:

U.S.P.

Hydrabamine penicillin G
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COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2ca r box y Ilc ac Id, 3,3-dlmethy 1-7-oxo6-[ (pheny lacety l)amJno]-,compd with
N,N'-bls[(1,2,3,4,4a,9,10,IOa-octahydroI ,4a-dlmethyl-7 -( l-methylethyJ)-I-phenan t hr en y I)m et hy I]-1 ,2-ethanedlamlne
(2: I) (hydrabamme penlcillm G);
C 16H 18N204S.I/2C42H64N2; [3344-16-9]
(2) 2-Propanone (acetone)j C H 0j [67-64-1]
3 6

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright. W. W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:
One temperature:

PREPARED BY:
A. Regosz

28°C

EXPERIMENTAL VALUES:

Solubility of hydrabamme peniCillin G m acetone at 28 ±. 4°C was reported as:
3.4 mg crr, -3 ( 5.4 x 10 -3 mol dm -3 solutIOn - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
1

Ten cm of solvent was added to about
200 mg of the antibIOtiC m a 15 cm 1 glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(28 .:!: 4°C). If there was any VISible msoluble
material the suspensIOn was centnfuged
wlthm an hour. After centnfugatlOn, the
clear part of the soln was filtered under
vacuum and 2 cm 1 of the clear filtrate
were added to a tared (±O.I mg) welghmg
bottle and evaporated at 100°C. The reSidue
was further dned for 3 hr at 60°C m a
vacuum oven. After cooling, the reSidue
was reweighed (±. 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (±D.OI
mg) welghmg bottle, and the procedure
of evaporatIOn, drymg, cooling and rewelghmg (±. 0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Hydrabamme penlcillm
commerCial product of
100%).
Acetone

was

of

A.C.S.

G was a
high purity
or

U.S.P.

ESTIMATED ERROR:
Solubility: None specdlCd.
Temperature preCISIOn: ± 4°C (authors).

REFERENCES:

pooled
(95 to
grade.

Hydrabamine penicillin G
COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2ca r box y Ilc aCid, 3,3-dlmethy 1-7-oxo6-[ (p heny lacetyJ)ammo]-,compd with
N,N' -bls[( I ,2, 3,4,4a, 9, I 0, 10a-octahydroI ,4a-dlmethyl-7 -( l-methylethyJ)-I-phenan t hren y I) m ethy I ]-1 ,2-ethanedlamme
(2:1) (hydrabamme penlcillm G);
C 16H 18NP4S.I/2C42H64N2; [3344-16-9]
(2) 2-Butanone (methyl
ethyl
ketone);
C H 0; [78-93-3]
4 8
VARIABLES:
One temperature: 28°C
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ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright. W. W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

PREPARED BY:
A. Regosz

EXPERIMENT AL VALUES:

Solubility of hydrabamme penicillin G m methyl ethyl ketone at 28 ± 4°C was reported as:
3.65 mg cm -3 . (5.77 x 10 -3 mol dm -3 solutIOn - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent was added to about
200 mg of the antibIOtiC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(28 ± 4°C). If there was any VISible msoluble
material the suspensIOn was centrifuged
wlthm an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ('±O.I mg) welghmg
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C m a
vacuum oven. After coolmg, the reSidue
was reweighed (±O.I mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared ('±0.01
mg) welghmg bottle, and the procedure
of evaporation, drymg, coolmg and reweighIng (±O.O I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Hydrabamme penicillin
commerCial product of
100%).

G was a
high purity

pooled
(95 to

Methyl ethyl ketone was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCisIOn: ± 4°C (authors).

REFERENCES;

292

Hydrabamine penicillin G

CPWO~:~T~I:a_I_azab Icyclo[3,2,0]heptane-2car boxy!lc aCld,3,3-dlmethy 1-7-oxo6-[(pheny lacety l)ammo]-,compd with
N,N '-bls[( I ,2,3,4,4a, 9, I 0, 10a-octahydroI ,4a-dlmethyl-7 -( I-methylethyl)-l-phenan t hren y I)m ethy I]-1 ,2-ethanedlamme
(2: 1) (hydrabamme pemcl1hn G);
C 16H 18N204S.I!2C42H64N2; [3344-16-9]
(2) Ethane, I, I'-oxybls- (dlethyl
ether);
C H O; [60-29-7]
4 lO
VARIABLES:
One temperature: 28°C

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wnght. W. W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solublhty of hydrabamine pemcl1hn G m dlethyl ether at 28 ±. 4°C was reported as:
)
0.70 mg cm -3 0.11 x 10-3 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent was added to about
200 mg of the antibiotiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ±. 4°C). If there was any VISible insoluble
matenal the suspensIOn was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was fl1tered under
vacuum and 2 cm' of the clear fl1trate
were added to a tared U:O.I mg) welghmg
bottle and evaporated at 100°C. The reSidue
was further dned for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed (±'O.I mg). If the reSidue
was 0.5 mg or less, a second ahquot of
clear fl1trate was placed In a tared (±'0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighIng (±'O.OI mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Hydrabamine pemcilhn
commercial product of
100%).

G was a pooled
high punty (95 to

Diethyl ether was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solublhty: None specified.
Temperature. preCisIOn: ± 4 C (authors).
Q

REFERENCES:

Hydrabamine penicillin G
COMPONENTS:
(1) 4 - T hla-I-azablcyclo[3, 2,0 ]heptane-2car boxy I IC ac Id, 3, 3-d Imethy 1-7-oxo6-[( phen y lacet yl)amJno]-,compd wIth
N,N '-bls[( I ,2,3,4,4a, 9, I 0, I Oa-octahydroI ,4a-dlmethyl-7-( I-methy lethyl}-I-phenan t hren y I)m et hy I]-1,2 -et hanedlamine
(2:1) (hydrabamlne penicilhn G);
C 16H 18N204S.I/2C42H64N2; [3344-16-9]
(2) Ethane, dlchloro- (ethylene chloride);
C H C1 ; [1300-21-6]
2 4 2
VARIABLES:
One temperature: 28°C
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ORIGINAL MEASUREMENTS:
WeISs, P.J.; Andrew, M.L.; Wright. W. W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

SolubJlity of hydrabamine penicJlhn G In ethylene chloride at 28 ± 4°C was reported as being
greater than:
-3
-2-3
20 mg cm
(Greater than 3.2 x 10 mol dm
solutIOn - compJler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent was added to about
200 mg of the antibIOtIC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If all of the material appeared
to be In solutIOn, the solubl1Jty was conSIdered to be greater than 20 mg. cm-'.

SOURCE AND PURITY OF MATERIALS:
Hydrabamlne peniCIllin G was a pooled
commercial product of hIgh pUrity (95 to
100%).

Ethylene chlOride was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:
Solublhty: None specIfied.
Temperature preCisIOn: ± 4°C (authors).

REFERENCES:
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Hydrabamine penicillin G

COMPONENTS:
(1) 4- Thla-I-azab ICYc loD,2,0 ]heptane-2carbox y I ic ac Id,3,3-dlmethy 1-7 -oxo6-[( pheny lacetyJ)amtno]-,compd with
N,N'-bls[(1,2,3,4,4a,9,10,IOa-octahydroI ,4a-dlmethyl-7 -( I-methylethyl)-I-phenan t hren y l)m et h y 1]-1 ,2-ethanedlamtne
(2: l) (hydrabamme penlcillm G);
C 16H 18Nz04S.I/2C42H64N2; [3344-16-9]
(2) 1,4-DlOxane; C H 0 ; [123-91-1]
4 8 2
VARIABLES:
One temperature: 28°C

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright. W. W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamme penlcl1hn G m 1,4-dlOxane at 28± 4°C was reported as:
-3
-2
-3
14.65 mg cm . (2.31 x 10 mol dm
solutIOn - compl1er).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:

SOURCE AND PURITY OF MATERIALS:

3

Ten cm of solvent was added to about
200 mg of the antibiotiC m a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(28 ± 4°C). If there was any VISible msoluble
material the suspension was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soIn was fl1tered under
vacuum and 2 cm 3 of the clear filtrate
were added to a tared (±0.1 mg) welghmg
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C m a
vacuum oven. After coohng, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear fl1trate was placed m a tared
0.0 I
mg) welghmg bottle, and the procedure
of evaporatIOn, drymg, coohng and rewelghmg (±0.01 mg) was repeated.

a

Hydrabamme penlcillm
commerCIal product of
100%).

G was a
high pUrity

pooled
(95 to

1,4-DlOxane was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solublhty: None specified.
Temperature preCIsion: ± 4°C (authors).

REFERENCES:

Hydrabamine penicillin G
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COMPONENTS:
(1) 4- Thla-I-a zablcyc!o[3, 2,0 ]heptane-2carbo x y hc ac Id, 3, 3-dlmethyl-7-oxo6-[( pheny lacet yl)ammo]-,compd wIth
N,N '-bls[(l ,2, 3,4,4a, 9, I 0, I Oa-octahydroI ,4a-dlmethy 1-7-( l-methylethyI)-I-phenan t hren y I )met hy I ]-1, 2-ethanedlamme
(2:1) (hydrabamlne pemcdlln G);
C 16 H 18 N204S.I/2C42H64N2; [3344-16-9]
(2) Methane, trlchloro- (chloroform); CHCL ;
3
[67-66-3]

ORIGINAL MEASUREMENTS:
WeIss, P.].; Andrew, M.L.; Wright. W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:
One temperature:

PREPARED BY:
A. Regosz

28°C

EXPERIMENTAL VALUES:

Solubdlty of hydrabamlne pemcdhn G
20 mg cm-3

In

chloroform at 28 ± 4°C was reported as greater than:

(Greater than 3.2 x 10- 2 mol dm -3 solutIOn - compderl.

AUXILIARY
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent was added to about
200 mg of the antIbIOtic In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If all of the material appeared
to be in solutIOn, the solublhty was conSIdered to be greater than 20 mg. cm-).

INFOR}~TION

SOURCE AND PURITY OF MATERIALS:
Hydrabamine pemClllln G was a pooled
commercIal product of hIgh pUrity (95 to
100%).
Chloroform was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubdlty: None specifIed.
Temperature precIsion: ± 4°C (authors).

REFERENCES:
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Hydrabamine penicillin G

COI1PONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2car boxy hc ac Id,3,3-dlmethy 1-7 -oxo6-[(phenylacetyJ)amtno]-,compd with
N,N'-bls[(1,2,3,4,4a,9,10,IOa-octahydroI ,4a-dlmethy 1-7-( I-methylethyll-I-phenan t hren y I) methy I]-1 ,2-ethanedlamtne
(2: I) (hydrabamme penlcllhn G);
C 16H 18N204S.I/2C42H64N2; [3344-16-9]
(2) Carbon disulfide; CS ; [75-15-0]
2
VARIABLES:
One temperature: 28°C

ORIGINAL MEASUREMENTS:
WeiSs, P.].; Andrew, M.L.; Wright. W. W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solublhty of hydrabamme penicillin G In carbon disulfide at 28 ± 4°C was reported as:
1.4 mg cm -3 (2.2 x 10 -3 mol dm -3 solutIOn - compl1er ).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent was added to about
200 mg of the antibIOtiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). If there was any VISible Insoluble
material the suspensIOn was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was fl1tered under
vacuum and 2 cm' of the clear fl1trate
were added to a tared (±O.I mg) weighmg
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After coohng, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second ahquot of
clear fl1trate was placed In a tared (±'O.O I
mg) weighing bottle, and the procedure
of evaporation, drying, coohng and rewelghmg (± 0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Hydrabamlne penlcllhn
commercial product of
100%).
Carbon
grade.

disulfide

was

G was a pooled
high pUrity (95 to
of

A.C.S. or

ESTIMATED ERROR:
Solublhty: None speCified.
Temperature precIsion: ± 4°C (authors).

REFERENCES:

U.S.P.

Hydrabamine penicillin G
COMPONENTS:
(1) 4- Thla-I-azablcyclo[ 3, 2,0 ]heptane-2car box y Iic aCId, 3, 3-dlmethyl-7-oxo6-[( phen y lacet yJ)amlno]-,compd wIth
N,N '-bls[( I ,2,3,4,4a, 9, I 0, 10a-octahydroI ,4a-dlmethyl-7-( I-methy lethyJ}-I-phenan t hr en y J) m et hy I]-1, 2-ethanedlamlne
(2:1) (hydrabamme penicJllm G);
C 16H 18N204S.l/2C42H64N2; [3344-16-9]
(2) Pyrldme; CSHSN; [110-86-1]
VARIABLES:
One temperature:

28°C
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ORIGINAL MEASUREMENTS:
WeIss, P.].; Andrew, M.L.; WrIght. W. W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

SolubJllty of hydrabamme penJcllhn G m plrydine was 28 ±. 4°C was reported as greater than:
20 mg cm-3 (Greater than 3.2 x 10- 2 mol dm -3 solutIon - compJler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent was added to about
200 mg of the antIbIOtIc m a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ±. 4°C). If all of the material appeared
to be m solution, the solublhty was consIdered to be greater than 20 mg. cm-).

SOURCE AND PURITY OF MATERIALS:
Hydrabamine penicJlhn G was a pooled
commercIal product of hIgh pUrity (95 to
100%).
Pyrldme

was

of

A.C.S.

or

U.S.P.

ESTIMATED ERROR:
Solubihty: None specifIed.
Temperature precIsion! ±4°C (authors).

REFERENCES:

....

grade.
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Hydrabamine penicillin G

COMPONENTS:
(I) 4- Th la-I-azablcyc!0[3, 2, 0 ]heptane-2carboxy hc aCid, 3, 3-d Imethyl-7 -oxo6-[(pheny lacetyl)ammo]-,compd with
N,N '-bls[( I ,2, 3,4,4a, 9,10,1 Oa-octahydroI ,4a-dlmethy 1-7-( I-methylethyl)-l-phenan t hren y I)met hy I ]-1, 2-et hanedlamlne
(2:1) (hydrabamme pemClI1Jn G);
C 16 H 18 N 204S.I!ZC42H6ltN2; [3344-16-9]
(2) Formamlde; CH NO; [75-12-7]
3

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L; Wright. W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:
One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubl1Jty of hydrabamine pemcli1Jn G in formamlde at 28 .± 4°C was reported as greater than:
20 mg cm-3 (Greater than 3.2 x 10- 2 mol dm -3 solutIOn - complier).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of sol vent was added to about
200 mg of the antibIOtic m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4°C). If all of the material appeared
to be m solutIOn, the solubl1Jty was considered to be greater than 20 mg. cm- J •

SOURCE AND PURITY OF MATERIALS:
Hydrabamme pemcli1Jn G was a pooled
commerCial product of high punty (95 to
100%).
Formamide was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solublilty: None specIfied.
Temperature precIsion: ± 4°C (authors).

REFERENCES:

Hydrabamine penicillin G
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COMPONENTS:
(1) 4- Thla-I-azablc yclo[3, 2,0 ]heptane-2ca rboxy llc ac Id, 3, 3-d Imethy 1-7 -oxo6-[(phen y lace ty J)amtno]-,compd with
N,N '-bis[( I ,2,3,4,4a, 9, I 0, 10a-octahydroI ,4a-dlmethy 1-7 -( I-methy lethyl)-I-phenanthreny 1)methy 1]-1 ,2-ethanedlamtne
(2:1) (hydrabamtne penicilltn G);
C 16 H 18 N204S.I/2C42H64N2; [3344-16-9]
(2) 1,2-Ethanedlol (ethylene glycol); C H 0 ;
2 6 2
[107-21-1]

ORIGINAL MEASUREMENTS:
WeiSS, P.].; Andrew, M.L.; Wright. W. W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:
One temperature:

PREPARED BY:
A. Regosz

28°C

EXPERIMENT AL VALUES:

Solublltty of hydrabamtne pentctlltn G tn ethylene glycol at 28 ± 4°C was reported as greater
than:
-3 (
-2-3
20 mg cm
Greater than 3.2 x 10
mol dm
solutIOn - comptlerl.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent was added to about
200 mg of the antibiotiC 10 a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 m10 at room temperature
(28 .± 4°C). If all of the material appeared
to be in solution, the solublltty was conSidered to be greater than 20 mg. cm-'.

SOURCE AND PURITY OF MATERIALS:
Hydrabamine pentcIll10 G was a pooled
commercial product of high pUrity (95 to
100%).
Ethylene
grade.

glycol

was

of

A.C.S.

or

ESTIMATED ERROR:
Solublltty: None speCified.
Temperature preCISIOn: ±4°C (authors).

REFERENCES:

U.S.P.
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Hydrabamine penicillin G

COMPONENTS:
(I) 4- Thla-I-azab ICyc!O[3, 2,0 ]heptane-2carbox y Ilc ac Id, 3, 3-d imethy 1-7 -oxo6-[(p heny lacet yI)ammo]-,compd with
N,N '-bls[( I ,2,3,4,4a, 9, I 0, 1Oa-octahydroI ,4a-dlmethy 1-7-( l-methy lethyI)-l-phenan thren y l)methy I]-1, 2-ethanedlamme
(2: I) (hydrabamme penicillin G);
C 16 HIS N204S.l/2C42H64N2; [3344-16-9]
(2) Benzene methanol (benzyl alcohoI);
C H O; [100-51-6]
7 S

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright. W. W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

PREPARED BY:

One tempprature: 2SoC

A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamme penicillin G m benzyl alcohol at 2S ± 4°C was reported as greater
than:
-3
-2
-3
1 )
20 mg cm . (Greater than 3.2 x 10
mol dm
solution - compl er .

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm l of solvent was added to about
200 mg of the antibIOtic In a 15 cm l glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ±. 4°C). If all of the material appeared
to be m solution, the solubility was conSidered to be greater than 20 mg. cm- l •

SOURCE AND PURITY OF MATERIALS:
Hydrabamine peniCillin G was a pooled
commerCial product of high pUrity (95 to
100%).
Benzyl
grade.

alcohol

was

of

A.C.S.

or

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCision: ± 4°C (authors).

REFERENCES:

U.S.P.

Benzathine penicillin G: aqueous solvents
COHPONENTS:
(1) 4-Thla-l-azablcyc!0[3,2,0]heptane-2-carboxy1Jc aCld,3,3-dlmethy1-7-oxo-6-[(phenylacety1)ammo]-, complexed with n,N'-bls(phenylmethy1)-1,2-ethanedlamme (2: I) (benzathme
penlcd1Jn G); C32H36N408S2,C16H20N2;
[1538-09-6]
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EVALUATOR:
Eric Tomlmson.
Department of Pharmacy,
UniversIty of Amsterdam,
The Netherlands.
I

December 1983.

(2) Water; H20; [7732-18-5]

CRITICAL EVALUATION:
Three groups have reported on the aqueous solublhty of benzathme penlcdlm G (J -3).
The mfluence of pH (1.11 to 9.58) and temperature ( 297 K and 310 K) on the aqueous solubdIty have been studIed by Brunner and Margrelter (I). The amount of penlcJllm dIssolved m
the solvent was determmed by drymg to constant weIght. A preCIsIOn of ~ 2% IS estImated
for all the solubl1Jty values reported by these workers, (evaluator). It IS not possIble to estImate t~e preCIsion m the reported temperature or pH values, though for the latter It IS probably - 0.02 pH Units. The solubdltles of benzathme penlclllm G at 297 K and 310 K are
reported as 1.5 x 10- 4 mol dm -3 and 2.2 x \0"-4 mol dm- 3 , respectively. (Values converted
to SI Units by compIler). The Table gIves the aqueous solublhty of benzathme penlcJllm G
m water at varIous pH's and at 297 K and at 310 K (I). From thIS It IS possIble to see that
the solubl1Jty mcreases sharply m strongly aCId solutIOns, but only s1Jghtly m alkalme solutIOns. Brunner and Margreiter have made a detaIled theoretIcal study concernmg the calculatIOn of the solubdlty of thIS solute usmg appropriate aCId and base dISSOCIatIOn constants
(2). They found good agreement between results obtamed experimentally and those obtained
by calculation except at 297 K at pH's 1.11 and 1.61, and at 310 K at pH's 1.20 and 2.32,
(whIch could be mdlcatlve of degradatIOn effects). Accordmgly, all the values gIven in the
Table are deSIgnated as bemg tentative, except for those determmed at these latter pH
values - which are rejected. In additIon, although benzathme penlCII1Jn G was found by the
authors to be more stable than benzathme penlcd1Jn V, the solubi1Jty values above a pH of
8.50 are doubtful because of possIble mstabdlty problems.

Solubdlty ( 10 4 mol dm -3)a
pH

b

1.11
1.61
2.30
3.03
7.66
8.41
8.95
9.58

b

at 297 K

pH

81.9
14.9
3.68
1.70
5.00
8.74
14.8
32.7

1.20
2.32
2.72
3.05
7.35
8.00
8.50
8.85

at 310 K

136
9.35
4.01
3.30
12.5
14.1
20.8
35.7

(a Calculated by compJler; b pH altered usmg eIther HCI or NaOH).
Weiss et al (3) reported the solubl1Jty m water of benzathme penlcJllm G at 30 I~ K as 3.46
x 10-4 mol dm- 3 (Units - compJler), which IS consIderably different to that reported by Brunner
and Margrelter at 297 K (1). A preCIsIOn of ~ 5% may be estImated for thIS solubl1Jty value
(evaluator), though the value must be consIdered as highly tentative.

REFERENCES
(1) Brunner, R.; Margrelter, H. Montash. 1955,86,958.
(2) Brunner, R.; Margrelter, H. Montash. 1955,86, 767.
(3) Weiss, P.J.; Andrew, M.L.; Wright, W.W. Antibiotics and Chemotherapy 1957, 7, 347.
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Benzathine penicillin G: aqueous solvents
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COMPONENTS:
(1) 4 - Th la-l-azablcyc 10[3, 2,0 ]he ptane-2ca r box y Ilc ac Id, 3,3 ,-dime thy 1-7-oxo6-[( phen y lace t y J)a m I no]-,compd with
N,N' -bls(pheny ImethyJ)-1,2 -ethanedlamlne
(2: J) benzathlne penicillin G;
C 32 H 36 N 408 S 2' C 16 H 20 N 2;
[1538-09-6]
(2) Water; H 0; [7732-18-5]
2
VARIABLES:
Temperature

ORIGINAL MEASUREMENTS:
Brunner, R.; Margrelter, H. Montash.
1955, 86, 958-85.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility

t/OC
24

0.14

1.54

37

0.20

2.20

aCalculated by compiler, (using the molecular weight of anhydrous
benzathlne penicillin G calculated by the authors).

AUXILIARY INFORNATlON
METHOD/APPARATUS/PROCEDURE:
20 cm' of water were added to an accurately
weighed sample of antibIOtiC In a 50 cm'
flask, and the suspension was shaken for
about I hour at either 24°C or 37°C. The
suspensIOn was then filtered and the reSidue
transferred quantitatively to a tared glass
crUCible. The sample was then dned to
a constant weight under vacuum. The pH
values of the clear filtrates were measured
as 5.28 (at 24°C) and 5.21 (at 37°C).

SOURCE AND PURITY OF MATERIALS:
Benzathlne penicillin G contained 6.74%
by weight of crystalline water. The water
content was determined by Karl-Fischer
titratIOn. The source of benzathlne penICillin
G was not given, nor was the punty of
the water.

ESTIMATED ERROR:
None specJfJed.

REFERENCES:

Benzathine penicillin G: aqueous solvents
COMPONENTS:
(1) 4 - T h 1 a-I-azablcyc 10[3,2,0 ]he ptane-2ca r bo xy Ilc ac Id, 3,3 ,-dlmethy 1-7-oxo6-[( phen y lace t y Ilam I no]-,compd with
N,N '-bls(pheny Imethyl)-I ,2 -ethanedlamme
(2: I) benzathme pemclilin G;
C 32 H 36 N 4 0 8 S 2' C 16 H 20 N 2; [ I 538-09-6]
(2) Hydrochloric aCid;
HCI; [7647-01-0]
(3) Water; H 0; [7732-18-5]
2
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ORIGINAL MEASUREMENTS:
Brunner, R.; Margrelter, H. Montash.
1955,86, 958-85.

PREPARED BY:

VARIABLES:

A. Regosz

pH at 24°C and 37°C
EXPERIMENTAL VALUES:

Solubility
at 37°C

at 24°C
pH

g dm- 3

10 4 mol dm-

3a

pH

g dm- 3

10

4 mol dm- 3 a

3.03

0.16

1.70

3.05

0.30

3.30

2.30

0.34

3.68

2.72

0.37

4.01

1.61

1.36

14.90

2.32

0.85

9.35

1.11

7.45

81.95

1.20

12.45

136.89

aCalculated by complier, (usmg the molecular weight of anhydrous benzathme pemclihn G
calculated by the authors).

AUXILIARY
METHOD iAPPARATUS/PROCEDURE:
20 cm' of hydrochloric aCid solutIOns of
varIOus pH values were added to an accurately weighed sample of antibIOtic m a 50
cm' flask, and the suspensIOn was shaken
for about I hour at either 24°C or 37°C.
The suspension was then filtered and the
residue transferred quantitatively to a
tared glass crucible. The sample was then
dried to a constant weight under vacuum.
The authors compared the solubliltles found
with those reported m (I).

INFOR}~TION

SOURCE AND PURITY OF MATERIALS:
Benzathme
pemclilm G contamed 6.74%
by weight of crystallme water. The water
content was determmed by Karl-Fischer
titratIOn. The source of benzathme pemcillm
G was not given, nor were the pUrities
of water and hydrochloric aCid.

ESTIMATED ERROR:
None speclfled.

REFERENCES:
1. Brunner, R. Montash. 1955, 86, 767-95.

Benzathine penicillin G: aqueous solvents
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COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2ca r box y 11 c ac Id, 3,3, -dlmethy 1-7-oxo6-[( p hen y 1ace t y l)a m I no]-,compd with
N,N '-bls(phenylmethyl)-I,2 -ethanedlamlne
(2: I) benzathlne penicillin G;
C 32 H 36 N 408 S 2' C 16H20N2; [1538-09-6]
(2) Sodium hydroxide; NaOH ; [1310-73-2]
(3) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Brunner, R.; Margrelter, H. Montash.
1955,86, 958-85.

VARIABLES:

PREPARED BY:
A. Regosz

pH at 24°C and 37°C
EXPERIMENTAL VALUES:

Solubility
at 24°C

at 37°C

10 4 mol dm- 3

a

4 mol dm- 3 a

pH

g dm- 3

5.00

7.35

1.14

0.80

8.74

8.00

1.28

14.08

1.35

14.85

8.50

1.89

20.79

2.97

32.67

8.85

3.25

35.75

pH

g dm- 3

7.66

0.46

8.41
8.95
9.58

10

12.48

aCalculated by compiler, (using the molecular weight of anhydrous benzathlne penicillin G
calculated by the authors).

AUXILIARY INFORMATION
METHOD -'APPARATUS/PROCEDURE:
20 cm' of sodium hydroxide solutIOns of
various pH values were added to an accurately weighed sample of antibIOtiC In a 50
cm' flask, and the suspenSIOn was shaken
for about I hour at either 24°C or 37°C.
The suspensIOn was then filtered and the
reSidue transferred quantitatively to a
tared glass crUCible. The sample was then
dried to a constant weight under vacuum.
The pH values of the clear filtrates were
measured as 5.28 (at 24°C) and 5.21 (at
37°C).

SOURCE AND PURITY OF MATERIALS:
Benzathlne penicillin G contained 6.74%
by weight of crystalline water. The water
content was determined by Karl-Fischer
titratIOn. The source of benzathlne penicillin
G was not given, nor
were the pUrities
of water and sodium hydrOXide.

ESTIMATED ERROR:
None specified.

REFERENCES:
I.

Brunner, R. Montash. 1955, 86, 767-95.

Benzathine penicillin G: aqueous solvents
COMPONENTS:
(l) 4 - Th la-l-azab lCYC 10[3,2,0 ]heptane-2carbox y llc ac Id, 3, 3 ,-dlmethy 1-7 -oxo6-[( p he n y lacet y I)am I no]-,compd with
N,N '-bls(pheny lmethyl)-1,2 -ethanedlamlne
(2: I) benzathlne penicillin G;
C 32 H 36 N 408 S 2· C 16 H 20 N 2; [1538-09-6]
(2) Water; H 0; [7732-18-5]
2
VARIABLES:
One temperature: 28°C
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ORIGINAL MEASUREMENTS:
Weiss, P.].; Andrew, M.L.; Wright W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of benzathlne peniCillin G In water at 28 ± 4°C was reported as:
)
0.315 mg cm -3 ( 3.46 x 10 -4 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm] of solvent was added to about
200 mg of the antibiotiC In a 15 cm] glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 .!: 4°C). If there was any VISible Insoluble
material the suspension was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm] of the clear filtrate
Were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
Was further dried for 3 hr at 60°C In a
Vacuum oven. After cooling, the reSidue
Was reweighed ( ± 0.1 mg). If the reSidue
Was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (±0.01
mg) weighing bottle, and the procedure
of evaporation, drYing, cooling and reweighIng (±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Benzathlne penicillin G was a pooled commerCial product of high pUrity (95 to 100%).
Water was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsion:
REFERENCES:

± 4°C

(authors).
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Benzathine penicillin G: other solvents

COHPONENTS:
(1) 4-Thla-l-azablcyclo[3,2,0]heptane-2-carboxyhc aCld,3,3-dimethyl-7 -oxo-6-[(pheny lacety 1)amlno]-, complexed with N,N'-bls(phenylmethyI)-1-2-ethanediamlne (2: 1) (benzathlne
penlcllhn G); C32H36N408S2,CI6H20N2;
[1538-09-6]
(2) All non aqueous solvents

EVALUATOR:
Eric Tomhnson.
Department of Pharmacy,
University of Amsterdam,
The Netherlands.
December 1983.

CRITICAL EVALUATION:
The solublhtles of benzathlne penlcllhn G In 23 different non aqueous solvents at 3012"4
K have been reported by Weiss et al (1). These workers used a pooled commerCial product
sample of high purity (95 to 100%). The amount of penlcllhn dissolved was estimated by
either drying a solutIOn to constant weight, or, With some solvents, by visual eXaminatIOn,
such that no eVidence of undissolved solute indicated a solubility of greater than 20 mg
cm -3. All values reported were uncorrected for solvent blank, which was generally less than
0.05 mg total. All data according to Weiss et al have been recalculated to 51 Units (compiler),
and are given In the Table.
Solvent

SolubllitY3(at 3012"4 K)
(mol dm )

methanol
ethanol
Isopropanol
Isoamyl alcohol
cyclohexane
benzene
toluene
hgroln
Isooctane
carbon tetrachloride
ethyl acetate
Isoamyl acetate
acetone
methyl ethyl ketone
dlethylether
ethylene chloride
1,4-dloxane
chloroform
carbon disulfide
pyridine
formamide
ethylene glycol
benzyl alcohol

1.9
1.7
4.0
6.6
3.5
5.0
7.9
1.1
9.9
6.3
1.3
6.1
3.3
3.5
4.4
9.9
2.6
2.3
5.5

2
x 10x 10- 2
x 10- 3
x

l(~

x 10_

4
x 10_
4
x 10_
3
x 10_
5
x 10_
4
x 10_
3
x 10_
4
x 10_
3
x 10_
3
x 10_
4
x 10_
4
x 10_
3
x 10_
3
x 10_
x 10 4

a
( solubilltz greater than
2.2 x 10- mol dm- 3 )

a
a
a

1.4 x 10- 2

(All solvents are of U.S.P. or A.C.S. grade).
All these values have an estimated precIsion of 2" 5% (evaluator). However they are unconfirmed findings and must be deSignated as being tentative, except for where the solubllity IS
reported as being greater than 2.2 x 10- 2 mol dm- 3 , (which are regarded as being doubtful).

REFERENCE
(1) Weiss, P.J.; Andrew, M.L.; Wright, W.W. Antibiotics and Chemotherapy 1957, 7, 374.
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Benzathine penicillin G: other solvents
COMPONENTS:
(1) 4 - Th la-I-azab ICYC 10[3,2, a ]heptane-2carboxy Ilc aCid, 3,3 ,-dlmethy 1-7-oxo6-[ (phen y lacet y l)am Ino]-,compd with
N,N '-bls(pheny Imethyl)-1,2 -ethanedlamme
(2:1) benzathme penlcillm Gj
C 32 H 36 N 408 S 2' C 16 H 20 N 2; [1538-09-6]
(2) Methanolj CH 0; [67-56-1]
4
VARIABLES:
One temperature: 28°C

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of benzathme penlcillm G m methanol at 28 ± 4°C was reported as:
)
16.9 mg cm -3 ( 1.9 x 10 -2 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent was added to about
200 mg of the antibIOtiC m a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(28 ± 4°C). If there was any VISible msoluble
material the suspension was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear filtrate
Were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C m a
vacuum oven. After coolmg, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (±O.OI
mg) welghmg bottle, and the procedure
of evaporation, drymg, cooling and reweighIng (± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Benzathme penlcillm G was a pooled commerCial product of high purity (95 to 100%).
Methanol

was

of

A.C.S.

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCISIOn:
REFERENCES:

or

U.S.P.

± 4°C

grade.

(authors).
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Benzathine penicillin G: other solvents

COMPONENTS:
(1) 4- Th la-l-azablcycJo[3, 2,0 ]heptane-2car boxy Iic ac Id, 3, 3, -dlmethy 1-7 -oxo6-[(phen y lace ty J)a m Ino]-,compd with
N,N '-bls(pheny ImethyJ)-1,2 -ethanedlamme
(2:1) benzathme penicillin G;
C)2H 36 N 4 0 8 S 2· C 16H20N2; [1538-09-6]
(2) Ethanol; C H 0; [64-17-5]
2 6
VARIABLES:

ORIGINAL MEASUREMENTS:
WeiSS, P.J.; Andrew, M.L.; Wright W. W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solubility of benzathme penicillin G m ethanol at 28 ± 4°C was reported as:
15.4 mg cm -3 ( 1.7 x 10-2 mol dm -3 solutIOn - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent was added to about
200 mg of the antibIOtiC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(28 ± 4°C). If there was any VISible msoluble
material the suspension was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C m a
vacuum oven. After coolmg, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (± 0.01
mg) welghmg bottle, and the procedure
of evaporation, drymg, coolmg and rewelghmg (±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Benzathme penlcillm G was a pooled commercial product of high purity (95 to 100%).
Ethanol

was

of

A.C.S.

ESTIMATED ERROR:
Solubility: None speCified.
Temperature precIsion:
REFERENCES:

or

U.S.P.

± 4°C

grade.

(authors).

Benzathine penicillin G: other solvents
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COMPONENTS:
(1) 4- Thla-l-azablcycJo[J, 2, a]heptane-2carboxy lic aCid, 3,3 ,-dlmethy 1-7-oxo6-[{ phe ny lacety I)am I no]-,compd with
N,N '-bls{phenylmethyJ)-1,2 -ethanediamlne
(2:1l benzathlne penicillin G;
CnH 36 N 408 S 2' C 16H20N2; [1538-09-6]
(2) 2-Propanol (lsopropanoJ); C H 0;
3 8
[67-63-0]

ORIGINAL MEASUREMENTS:
WeiSS, P.J.; Andrew, M.L; Wright W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES
One temperature: 28°C

PREPARED BY
A. Regosz

EXPERIMENTAL VALUES:

Solubility of benzathlne penicillin G In Isopropanol at 28 ± 4°C was reported as:
3.65 mg cm -3 (4.01 x 10 -3 mol dm -3 solutIOn - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent was added to about
200 mg of the antibIOtiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). If there was any VISible Insoluble
material the suspension was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.0 I
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighIng (± 0.0 1 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Benzathlne peniCillin G was a pooled commerCial product of high pUrity (95 to 100%).
Isopropanol was of A.C.S or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None speCIfied.
Temperature preCiSIOn:
REFERENCES:

± 4°C

(authors).
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Benzathme penicillin G: other solvents

COMPONENTS:
(I) 4- Th la- I-az ab ICYc lo[ 3,2,0 ]hept ane-2car boxy lic ac Id, 3,3, -dlmethy 1-7-oxo6 -[ (phe ny 1ace t y I)a m Ino]-,compd with
N,N '-bls(pheny Imethyl)-I,2 -ethanedlamIne
(2: l) benzathIne penicillin G;
C 32 H 36 N 4 0 8 S 2' C 16 H 20 N 2;
[1538-09-6]
(2) I-Butanol, 3-methyl- (Isoamyl alcohol)
C H 0; [123-51-3]
5 I2
VARIABLES:
One temperature: 28°C

ORIGINAL MEASUREMENTS:
WeiSS, P.].; Andrew, M.L.; Wright W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of benzathIne penicIllin G In Isoamyl alcohol at 28 ± 4°C was reported as:
-3 (6.60 x 10-4 mol dm -3 solution - compIler.
)
0.60 mg cm

AUXILIARY INFORMATION
METHOD -'APPARATUS/PROCEDURE:
Ten cm' of solvent was added to about
200 mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 t 4°C). If there was any vIsible Insoluble
material the suspension was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooltng, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second altquot of
clear fIltrate was placed In a tared (±O.O I
mg) weighing bottle, and the procedure
of evaporatIOn, drying, cooling and reweighIng (± 0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS;
BenzathIne penIcllltn G was a pooled commerCial product of high purity (95 to 100%).
Isoamyl
grade.

alcohol

was

of

A.C.S.

or

U.S.P.

ESTIMATED ERROR:
SolubIlIty: None specIfied.
Tem per a ture preCisIOn:

REFERENCES:

± 4°C

(authors).

Benzathine penicillin G: other solvents
COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2ca r box y Ilc ac Id, 3,3, -dlmethy 1-7-oxo6-[(p hen y lacety I Jam I no]-,compd with
N,N '-bls(pheny ImethyJ)-1,2 -ethanedlamme
(2:1) benzathme penlClllm G;
C 32 H 36 N 408 S 2· C 16 H 20 N 2; [1538-09-6]
(2) Cyclohexane; C H 12; [J 10-82-7]
6
VARIABLES:
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ORIGINAL MEASUREMENTS:
WeiSS, P.].; Andrew, M.L.; Wnght W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solubility of benzathme penlClllm G m cyclohexane at 28 ± 4°C was reported as:
-3
-4
-3
)
0.315 mg cm
(3.46 x 10 mol dm
solutIOn - compiler.

AUXILIARY INFORNATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent was added to about
200 mg of the antibIOtiC m a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(28 ± 4°C). If there was any vIsible msoluble
matenal the suspension was centnfuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear fJltrate
were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C m a
vacuum oven. After coo1Jng, the residue
was reweighed ( ± 0.1 mg). If the residue
was 0.5 mg or less, a second a1Jquot of
clear filtrate was placed m a tared (± 0.01
mg) welghmg bottle, and the procedure
of evaporation, drymg, coo1Jng and reweighIng (±O.OI mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Benzathme penlcJl1Jn G was a pooled commercial product of high punty (95 to 100%).
Cyclohexane was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
SolubJllty: None specified.
Tempera ture preCISIOn:

REFERENCES:

± 4°C

(authors).

312

Benzathine penicillin G: other solvents

COMPONENTS:
(I) 4- Th la-I-azab ICYc 10[3,2,0 ]heptane-2car box y Ilc ac Id, 3,3 ,-dlmethy 1-7 -oxo6 -[( phe n y lace t y l)a m I no]-,compd with
N,N '-bls(pheny ImethyO-l,2 -ethanedlamlne
(2: I) benzathme penicillin G;
C 32 H 36 N 408 S 2' C 16 H 20 N 2; [1538-09-6]
(2) Benzene; C H ; [71-43-2]
6 6
VARIABLES:
One temperature: 28°C

ORIGINAL MEASUREMENTS:
WeiSS, P.].; Andrew, M.L.; Wright W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of benzathlne penicillin G In benzene at 28 ± 4°C was reported as:
)
0.45 mg cm -3 (4.95 x 10-4 mol dm -3 solutIOn - compiler.

AUXILIARY
METHOD ,'APPARATUS/PROCEDURE:
Ten cm] of solvent was added to about
200 mg of the antibIOtic In a 15 cm] glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 :+: 4°C). If there was any VISIble Insoluble
material the suspensIOn was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm] of the clear filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (±O.O I
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighIng ( ± 0.0 1 mg) was repeated.

INFOR}~TION

SOURCE AND PURITY OF MATERIALS:
Benzathlne peniCillin G was a pooled commerCial product of high pUrity (95 to 100%).
Benzene

was

of

A.C.S.

or

U.S.P.

grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsion:

REFERENCES:

± 4°C

(authors).

Benzathine penicillin G: other solvents
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COMPONENTS:
(1) 4- T h la-I-azablcyc!o[3, 2,0 ]heptane-2car box y Ilc aCid, 3,3, -dlmethy 1-7 -oxo6-[ (phe n y lace t y J)a m I no]-,compd with
N,N '-bls(pheny ImethyJ)-1,2 -ethanedlamme
(2: I) benzathme penicillin G;
C 32 H 36 N408 S 2' C 16 H 20 N 2; [1538-09-6]
(2) Benzene,
methyl- (toluene); C H ;
7 8
[108-88-3]

ORIGINAL MEASUREMENTS:
WeiSS, P.J.; Andrew, M.L.; Wright W. W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:
One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of benzathme penicillin G in toluene at 28 ± 4°C was reported as:
)
0.72 mg cm -3 ( 7.92 x 10-4 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent was added to about
200 mg of the antibiotiC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(28 ± 4°C). If there was any VISible msoluble
material the suspension was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± 0.1 mg) welghmg
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C m a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (±O.O I
mg) welghmg bottle, and the procedure
of evaporation, drymg, coolmg and reweighIng (± 0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS;
Benzathme penicillin G was a pooled commerCIal product of high pUrity (95 to 100%).
Toluene

was

of

A.C.S.

or

U.S.P.

grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCIsIOn:

REFERENCES;

± 4°C

(authors).
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Benzathine penicillin G: other solvents

COMPONENTS:
(I) 4 - Th la- I-azab IC yc 10[3,2,0 ]heptane-2car box y llc ac Id, 3,3, -dlmethy 1-7 -oxo6-[( p hen y lacet y Ilam I no]-,compd with
N,N '-bls(pheny lmethyl)-I ,2 -ethanedlamme
(2: I) benzathme penlcillm G;
C 32 H 36 N 408 S 2' C 16 H 20 N 2; [1538-09-6]
(2) Petroleum ether (ligrom)

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright W.W.
Antibiotics and Chemotherapy 1957,7,
347-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solubility of benzathme penicillin G m ligrom at 28 ± 4°C was reported as:
)
0.99 mg cm -3 (1.09 x 10-3 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm] of solvent was added to about
200 mg of the antibIOtic m a 15 cm] glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(28 ± 4°C). If there was any VISible msoluble
matenal the suspensIOn was centrifuged
wlthm an hour. After centnfugatlOn, the
clear part of the soln was filtered under
vacuum and 2 cm] of the clear filtrate
were added to a tared ( ± 0.1 mg) welghmg
bottle and evaporated at 100°e. The reSidue
was further dned for 3 hr at 60·C m a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (±O.O I
mg) welghmg bottle, and the procedure
of evaporation, drymg, coolmg and rewelghmg (±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS;
Benzathme penicillin G was a pooled commerCial product of high purity (95 to 100%).
Llgrom

was

of

A.C.S.

or

U.S.P.

grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCisIOn:

REFERENCES;

± 4°C

(authors).

Benzathine penicillin G: other solvents
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COMPONENTS:
(I) 4- T h la- I-azab ICyc!O[3, Z, 0 ]heptane-Zca r box y IIC ac Id, 3,3, -dime thy 1-7-oxo6-[( phe ny lacet y I)a m 1 no]-,compd with
N, N'-bls(pheny ImethyO-I,Z -ethanedlamll1e
(Z:1) benzathlne penicillin G;
C 3Z H36 N 408 S Z' C 16HZONZ; [1538-09-6]
(Z) Pentane,Z,Z,4-tnmethyl- (Isooctane);
C H ; [540-84-1]
S I8

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright W.W.
Antibiotics and Chemotherapy 1957,7,
347-7.

VARIABLES:
One temperature: Z8°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solublltty of benzathlne penicilltn G In lsooctane at Z8 ± 4°C was reported as:
)
0.09 mg cm -3 ( 9.89 x 10-5 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent was added to about
ZOO mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about Z min at room temp
(Z8 ± 4°C). If there was any vISIble msoluble
material the suspension was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and Z cm' of the clear filtrate
were added to a tared ( ± O. I mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooltng, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (±0.01
mg) weighing bottle, and the procedure
of evaporatIOn, drYing, cooling and rewelghmg (±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS;
Benzathme penlcllltn G was a pooled commercial product of high purity (95 to 100%).
Isooctane
grade.

used

was

of

ESTIMATED ERROR:
Solublltty: None specified.
Temperature preciSIOn:

REFERENCES:

A.C.S.

± 4°C

or

U.S.P.

(authors).
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Benzathine penicillin G: other solvents

COMPONENTS:
(I) 4- T h la-l-azablcyclo[3, 2,0 ]heptane-2car boxy llc acid, 3, 3,-dlmethyl-7-oxo6-[(pheny lacety I)am Ino]-,compd with
N, N'-bls(pheny Imethyl}-1,2 -ethanediamlne
(2: I) benzathlne penICIllin G;
CnH 36 N/j 0SSZ·C 16HZONZ; [1 53S-09-6]
(2) Methane, tetrachloro- <Carbon tetrachlorIde); CCI ; [56-23-5]
4
VARIABLES:
One temperature: 28°C

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of benzathlne peniclliin G In carbon tetrachloride at 28 ± 4°C was reported as:
0.57 mg cm -3 . (6.Z7 x 10-4 mol dm -3 solution - compiler )

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent was added to about
200 mg of the antIbIOtIc In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). If there was any visible Insoluble
materIal the suspension was centnfuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear flltrate
were added to a tared ( ± 0.1 mg) weIghing
bottle and evaporated at 100°C. The residue
was further dned for 3 hr at 60°C In a
vacuum oven. After cooling, the residue
was reweighed ( ± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (±0.01
mg) weIghing bottle, and the procedure
of evaporatIon, drying, coohng and rewelghmg ( ±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Benzathlne pemclilin G was a pooled commerCIal product of high purity (95 to 100%).
Carbon tetrachlonde was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:
Solubility: None specIfied.
Temperature precIsion:

REFERENCES:

± 4°C

(authors).

Benzathine penicillin G: other solvents
COMPONENTS:
(I) 4- Thla-l-azab Icyclo[3, 2,0 ]heptane-2carbox y I ic ac Id, 3, 3,-dlmethy 1-7-oxo6-[( phen y lacety I)am I no]-,compd with
N,N '-bls(pheny ImethyJ)-1,2 -ethanedlamlne
(2: 1) benzathine pemcdiln G;
C 32 H36 N 4 0 S S 2' C 16H20N2; [153S-09-6]
(2) Acetic aCid, ethyl ester (ethyl acetate);
C H 0 ; [141-78-6]
4 8 2
VARIABLES:
One temperature: 28°C
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ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solublilty of benzathlne pemcililn G In ethyl acetate at 28 ± 4°C was reported as:
1.2 mg cm -3 (1.3 x 10 -3 mol dm -3 solution - compder )•

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent was added to about
200 mg of the antibiotiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). If there was any visible Insoluble
material the suspension was centrifuged
Within an hour. After centrifugation, the
clear part of the soln was fdtered under
vacuum and 2 cm' of the clear fdtrate
Were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
Was further dried for 3 hr at 60°C In a
vacuum oven. After cooilng, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second ailquot of
clear filtrate was placed In a tared (± 0.0 I
rng) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighIng (± 0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Benzathlne pemcillin G was a pooled commerCial product of high pUrity (95 to 100%).
Ethyl acetate was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCisIOn:

REFERENCES:

± 4°C

(authors).
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Benzathine penicillin G: other solvents

COMPONENTS:
(l) 4 - Th la-1-azab ICy c 10[3, z, 0 )heptane-Zcarboxy Ilc ac Id, 3,3, -dlmethyl-7 -oxo6-(( pheny lacet y I)a m Ino)-,compd wIth
N, N '-bls(pheny Imethyl)-l,Z -ethanedlamme
(Z:1) benzathme penlcllim G;
C 32H 36 N 408 SZ·C 16 H ZON 2; [1538-09-6]
(2) I-Butanol, 3-methyl acetate (Isoamyl
acetate); C 7H 140Z; [123-92-Z]

ORIGINAL MEASUREMENTS:
WeIss, P.J.; Andrew, M.L.; Wright W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:
One temperature: Z8°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

SolubIlity of benzathme penicillin G m Isoamyl acetate at 28 ± 4°C was reported as:
-3
-4
-3
0.55 mg cm
(6.05 x 10
mol dm
solutIOn - compiler).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent was added to about
200 mg of the antibIOtIc m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(28 ± 4°C). If there was any VISIble msoluble
material the suspensIon was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± 0.1 mg) welghmg
bottle and evaporated at 100°C. The reSIdue
was further dried for 3 hr at 60°C m a
vacuum oven. After coohng, the residue
was reweIghed (± 0.1 mg). If the reSIdue
was 0.5 mg or less, a second ahquot of
clear filtrate was placed m a tared (±0.01
mg) welghmg bottle, and the procedure
of evaporatIon, drymg, coolmg and rewelghmg (± 0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Benzathme penlcllim G was a pooled commerCial product of hIgh pUrity (95 to 100%).
Isoamyl
grade.

acetate

was

of

ESTIMATED ERROR:
Solublhty: None specifIed.
Temperature precIsIon:

REFERENCES:

A.C.S.

± 4°C

or

U.S.P.

(authors).

Benzathine penicillin G: other solvents
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COMPONENTS:
(1) 4- Thla-I-azab ICyclo[ 3,2,0 ]heptane-2carboxy Ilc aCId, 3, 3,-dlmethy 1-7-oxo6-[ (pheny lace t y 1)a m I no]-,compd wIth
N,N '-bls(pheny Imethyl)-1,2 -ethanedlamlne
(2: 1) benzathlne penicillin G;
C 32 H 36 N 408 S 2' C 16 H20 N 2; [1538-09-6]
(2) 2-Propanone (acetone); C H 0;
3 6
[67-64-lJ

ORIGINAL MEASUREMENTS:
Weiss, P.].; Andrew, M.L.; WrIght W.W.
Antibiotics and Chemotherapy 1957,7,
347-7.

VARIABLES:

PREPARED BY:

One temperature: 28°C

A. Regosz

EXPERIMENTAL VALUES:

SolubIlity of benzathlne penlcllIJn G In acetone at 28 ± 4°C was reported as:
)
3.0 mg cm -3 0.3 x 10 -3 mol dm -3 solutIon - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent was added to about
200 mg of the antibIOtIc In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). if there was any VISIble Insoluble
material the suspensIOn was centrifuged
WIthin an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± 0.1 mg) weIghing
bottle and evaporated at 100°C. The reSIdue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSIdue
was reweIghed ( ±0.1 mg). If the reSIdue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (±0.01
mg) weIghing bottle, and the procedure
of evaporatIOn, drying, cooling and reweIghIng (± 0.0 1 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Benzathlne penlcllhn G was a pooled commerCIal product of hIgh pUrity (95 to 100%).
Acetone

was

of

A.C.S.

or

U.S.P.

grade.

ESTIMATED ERROR:
SolubIlity: None speCIfIed.
Temperature precIsIon:

REFERENCES:

± 4°C

(authors).
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Benzathine penicillin G: other solvents

COMPONENTS:
(L) 4- Th la-l-azablcyc!o[3, 2, 0 ]heptane-2car bo xylic ac Id, 3,3 ,-dlmethyl-7 -oxo6-[(phen y lacet y Ilam Ino]-,compd with
N,N '-bls(pheny Imethyl}-I,2 -ethanedlamlne
(2: I) benzathlne penicillin G;
C 32 H 36 N 40SS2' C 16 H 20 N2; [153S-09-6]
(2) 2-Butanone (methyl ethyl ketone); C H 0;
4 8
[78-93-3]

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright W.W.
Antibiotics and Chemotherapy 1957,7,
347-7.

VARIABLES:
One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of benzathlne penicillin G In methyl ethyl ketone at 28 ± 4°C was reported as:
)
3.2 mg cm -3 ( 3.5 x 10 -3 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent was added to about
200 mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). If there was any vIsible Insoluble
material the suspensIOn was centrifuged
wlthm an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at lOO°C. The residue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the residue
was reweighed ( ± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (±0.01
mg) welghmg bottle, and the procedure
of evaporatIOn, drying, coolmg and rewelghmg (± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Benzathme penicillin G was a pooled commerCial product of high purity (95 to 100%).
Methyl ethyl ketone was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsion:
REFERENCES:

± 4°C

(authors).

Benzathine penicillin G: other solvents
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COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2carboxy IIc ac Id, 3, 3 ,-dlmethy l-7-oxo6-[(pheny lacet y l)a m Ino]-,compd with
N,N' -bls(pheny ImethyJ)-1,2 -ethanedlamlne
(2:1) benzathlne penicillin G;
CnH 36 N 408 S 2' C 16H20N2; [1538-09-6]
(2) Ethane,l, 1'-oxybls- (dlethyl ether);
C 4 H100; [60-29-7]

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright W. W.
Antibiotics and Chemotherapy 1957,7,
347-7.

VARIABLES:
One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of benzathlne penicillin G m dlethyl ether at 28 ± 4°C was reported as:
0.40 mg cm -3 (4.40 x 10 -4 mol dm -3 solutIOn - compl Ier )•

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent was added to about
200 mg of the antibiotic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). If there was any vIsible insoluble
material the suspension was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± 0.1 mg) weighmg
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C m a
vacuum oven. After cooling, the residue
was reweighed ( ± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.0 1
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighIng (±O.OI mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Benzathine penicillin G was a pooled commerCial product of high pUrity (95 to 100%).
Diethyl ether was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None speCified.
Temperature precIsion:

REFERENCES:

± 4°C

(authors).
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Benzathine penicillin G: other solvents

COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,Z,O]heptane-Zca rbo xylic aCid, 3,3 ,-dlmethyl-7 -oxo6 -[( P hen y Iace t y l)a m Ino]-,compd with
N,N '-bls(pheny Imethyl)-I,Z -ethanedlamlne
(Z: I) benzathlne penIcillin G;
C3ZH36N408SZ,CI6HZONZ; [1538-09-6]
(Z) Ethane,
dlchloro- (ethylene chlOride);
C H Cl ; [l300-Z1-6]
Z 4 Z

ORIGINAL MEASUREMENTS:
WeiSS, P.J.; Andrew, M.L.; Wright W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solublhty of benzathlne penlcilhn G In ethylene chloride at 28 ± 4°C was reported as:
-3
-4
-3
0.90 mg cm
(9.90 x 10
mol dm
solutIOn - compiler).

AUXILIARY INFORMATION
METHOD 'APPARATUS/PROCEDURE:
Ten cm' of solvent was added to about
200 mg of the antibiotic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). If there was any vIsible Insoluble
material the suspensIOn was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second alIquot of
clear filtrate was placed In a tared (±0.01
mg) weighing bottle, and the procedure
of evaporatIOn, drying, coolIng and reweighIng (± 0.0 1 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Benzathine peniCillin G was a pooled commerCial product of high pUrity (95 to 100%).
Ethylene chlOride
U.S.P. grade.

used

was

of

A.C.S.

or

ESTIMATED ERROR:
SolubilIty: None specified.
Temperature preCisIOn:

REFERENCES:

± 4°C

(authors).

Benzathine penicillin G: other solvents
COMPONENTS:
(l) 4- T h la-I-azab ICyc 10[3,2,0 ]heptane-2carbox y II c ac Id, 3,3, -dlmethy 1-7-oxo6-[ (phen y lace ty I)a m I no]-,compd with
N,N '-bls(pheny ImethyJ)-1,2 -ethanedlamlne
(2: 1) benzathlne penlclilln G;
C 32 H 36 N 408 S 2' C 16 H 20 N2; [1538-09-6]
(2) 1,4-DlOxane; C H 0 ; [123-91-1]
4 8 2
VARIABLES:
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ORIGINAL MEASUREMENTS:
Weiss, P.].; Andrew, M.L.; Wright W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solubility of benzathlne penicillin G In 1,4 dioxane at 28 ± 4°C was reported as:
)
2.4 mg cm -3 (2.6 x 10 -3 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent was added to about
200 mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4°C). If there was any VISible Insoluble
material the suspension was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
Was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear flitrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporatIOn, drying, cooling and reweighing (± 0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Benzathlne penicillin G was a pooled commerCial product of high purity (95 to 100%).
1,4-DlOxane was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsion:

REFERENCES:

± 4°C

(authors).
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Benzathine penicillin G: other solvents

COMPONENTS:
(l) 4- Th la-l-azab ICYc lo[ 3,2,0 ]heptane-2carbox y lic aCid, 3, 3, -dlmethyl-7 -oxo6-[(pheny lacet y l)a m I noJ-,compd with
N,N '-bls(pheny lmethyJ)-1,2 -ethanedlamme
(2: 1) benzathme penicillin G;
C 32 H 36 N 408 S 2' C 16 H 20 N2; [1538-09-6]
(2) Methane, trlchloro- (chloroform); CHC1 ;
3
[67-66-3]

ORIGINAL MEASUREMENTS:
WeiSS, P.J.; Andrew, M.l.; Wright W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:
One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of benzathme penicillin G in chloroform at 28 ± 4°C was reported as:
.
2.1 mg cm -3 • (2.3 x 10-3 mol dm - 3
solutIOn
- compl 1er ).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent was added to about
200 mg of the antibIOtic in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(28 ± 4°C). If there was any VISible msoluble
material the suspension was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soIn was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weIgh 109
bottle and evaporated at 100·C. The reSIdue
was further dned for 3 hr at 60°C 10 a
vacuum oven. After cooling, the reSIdue
\Vas reweighed ( ± 0.1 mg). If the reSidue
WiiS
0.5 mg or less, a second aliquot of
(\e.lr filtrate was placed 10 a tared (±O.Ol
III~)
welghmg bottle, and the procedure
01 eV<lpOratlon, drying, cooling and rewelghII1g ( I G.G I !flg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Benzathme penlcillm G was a pooled commerCial product of high punty (95 to 100%).
Chloroform was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCISIOn:

REFERENCES:

± 4°C

(authors).

Benzathine penicillin G: other solvents
COMPONENTS:
(1) 4- T h la-l-azablcyc 10[3,2,0 ]heptane-2car boxy llc ac Id, 3,3, -dlmethy 1-7-oxo6-[ (pheny lace t y J)a m I no]-,compd with
N,N '-bls(pheny ImethyJ)-1,2 -ethanedlamme
(2: J) benzathme penlcillm G;
C 32 H 36 N 408S2'C 16H20N2; [1538-09-6]
(2) Carbon disulfide; CS ; [75-15-0]
2
VARIABLES:
One temperature: 28°C
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ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

SolubJllty of benzathme penlcJllin G m carbon disulfide at 28 ± 4°C was reported as:
)
0.50 mg cm -3 ( 5.50 x 10 -4 mol dm -3 solutiOn - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent was added to about
200 mg of the antibiOtic m a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(28 ± 4°C). If there was any VISible msoluble
material the suspension was centrifuged
Within an hour. After centrifugatiOn, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear filtrate
Were added to a tared ( ± 0.1 mg) welghmg
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C m a
vacuum oven. After coolmg, the residue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (±0.01
mg) welghmg bottle, and the procedure
of evaporation, drying, coolmg and reweighIng (±0.01 mg) was repeated.

SOURCE AND PURITY OF

~~TERIALS:

Benzathme penlcJllm G was a pooled commerCial product of high pUrity (95 to 100%).
Carbon
grade.

disulfide was of

ESTIMATED ERROR:
Solubility: None specIfied.
Temperature precIsion:
REFERENCES;

A.C.S.

± 4°C

or

U.S.P.

(authors).
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Benzathine penicillin G: other solvents

COMPONENTS:
(l) /t- Th la-I-azab ICYC 10[3,2,0 ]heptane-2carboxy lic ac Id, 3,3 ,-dlmethyl-7 -oxo6-[( pheny lacet y I)am Ino]-,compd with
N,N '-bls(pheny ImethyJ)-1,2 -ethanedlamme
(2: I) benzathme penlcillm G;
C 32 H 36 N /t 08 S T C 16H20N2; [1538-09-6]
(2) Pyndme; C H N; [110-86-1]
5 5
VARIABLES:

ORIGINAL MEASUREMENTS:
Weiss, P.].; Andrew, M.L.; Wright W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solubility of benzathme penICillin G m pyndme at 28 ± /t°C was reported as greater than:
20 mg cm-3 (Greater than 2.2 x 10- 2 mol dm -3 solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotiC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4°C). If all of the material appeared
to be m solution, the solubility was considered to be greater than 20 mg cm-'.

SOURCE AND PURITY OF MATERIALS;
Benzathme penlcillm G was a pooled commerCial product of high punty (95 to 100%).
Pyndme

was

of

A.C.S.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsion:

REFERENCES:

or

U.S.P.

± /t°C

grade.

(authors).
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Benzathine penicillin G: other solvents
COMPONENTS:
(1) 4 - Th la-l-azab ICYC 10[3,2,0 ]heptane-2car boxy Ilc ac Id, 3,3, -dlmethy 1-7-oxo6-[( pheny lacet y 1)am I no]-,compd with
N,N '-bls(pheny ImethyJ)-1,2 -ethanedlamme
(2:1) benzathme penlcillm G;
C 32 H 36 N408 S 2· C 16 H 20 N2; [1538-09-6]
(2) Formamlde; CH NO; [75-12-7]
3
VARIABLES:
One temperature: 28°C

ORIGINAL MEASUREMENTS:
Weiss, P.].; Andrew, M.L.; Wnght W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of benzathme penicillin G m formamlde at 28 ± 4°C was reported as greater than:
)
20 mg cm -3 . (Greater than 2.2 x 10 -2 mol dm -3 solutIOn - compiler.

AUXILIARY
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtiC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4°C). If all of the matenal appeared
to be m solutIOn, the solubility was conSidered to be greater than 20 mg cm -'.

INFOR}~TION

SOURCE AND PURITY OF MATERIALS:
Benzathme penlcillm G was a pooled commerCial product of high punty (95 to 100%).
Formamlde was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None specified.
Tem per a ture preCisIOn:
REFERENCES:

±

4°C

(authors).
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Benzathine penicillin G: other solvents

COMPONENTS:
(I) 4- Th la-l-azablcyclo[3, 2,0 ]heptane-2carbo xy llc aCid, 3, 3,-dlmethyl-7-oxo6-[( phen y lacet y l)am Ino]-,compd with
N,N '-bls(pheny ImethyJ)-1,2 -ethanediamme
(2: I) benzathme penicillin G;
C 32 H 36 N 408 S 2' C 16 H 20 N 2; [1538-09-6]
(2) 1,2-EthanedlOl (ethylene glycoJ); C H 0 ;
2 6 2
[107-21-1]

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wnght W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:
One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of benzathme penicillin G m ethylene glycol at 28 ± 4°C was reported as greater than:
)
20 mg cm -3 (Greater than 2.2 x 10 -2 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4°C). If all of the material appeared
to be m solution, the solubility was considered to be greater than 20 mg cm -'.

SOURCE AND PURITY OF MATERIALS:
Benzathme penicillin G was a pooled commerCial product of high punty (95 to 100%).
Ethylene
grade.

glycol

of

A.C.S.

ESTIMATED ERROR:
Solublhty: None specified.
Temperature precIsIOn:

± 4°C

REFERENCES:

was

or

U.S.P.

(authors).

Benzathine penicillin G: other solvents
COMPONENTS:
(I) 4- Thla-l-azab ICYc 10[3, 2, a]heptane-2carboxy llc aCid, 3, 3,-dimethyl-7-oxo6-[(pheny lace t y l)am Ino]-,compd with
N,N '-bls(pheny Imethyl)-1,2 -ethanedlamine
(2:1) benzathlne penicillin G;
C 32 H 36 N 4 0 8 S 2' C 16H20N2; [1538-09-6]
(2) Benzenemethanol (benzyl alcohoJ);
C H 0; [l00-51-6]
7 8
VARIABLES:
One temperature: 28 D C
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ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright W.W.
Antibiotics and Chemotherapy i 957, 7,
347-7.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of benzathlne penicillin G In benzyl alcohol at 28 ± 4 D C was reported as:
12.45 mg cm -3 ( 1.37 x 10 -2 mo I dm -3 solution - compl'I er ).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent was added to about
200 mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 ± 4 D C). If there was any VISible Insoluble
material the suspension was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soIn was filtered under
vacuum and 2 cm' of the clear filtrate
Were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100 D C. The reSidue
was further dried for 3 hr at 60 D C In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (±0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighIng (± 0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Benzathlne penicillin G was a pooled commerCial product of high pUrity (95 to 100%).
Benzyl
grade.

alcohol

was

of

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsion:
REFERENCES:

A.C.S.

± 4D C

or

U.S.P.

(authors).
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Benzathine penicillin P

COHPONENTS:
EVALUATOR:
ErIC Tomhnson.
(l) 4-Thla-l-azablcyclo[3,2,Ooheptane-2-carboDepartment of Pharmacy,
xy hc aCld3,3-dlmethyl-7-oxo-6-[(4-methylphenoxyacetyJ)ammo]-, com pIe xed with N,NL University of Amsterdam,
The Netherlands.
bls(phenylmethyJ)-1,2-ethanedlamme (2: 1)
benzathme pemcIllm P); C H N 0 5 ,
December
1983
34 40 4 10 2
C16H20N2; [76082-03-6]
(2) Water; H 0; [7732-18-5]
2
CRITICAL EVALUATION:
The mfluence of pH (1.90 to 8.70) and temperature ( 297 K and 310 K) on the aqueous solubIlIty of benzathme pemcIlhn P have been studied by Brunner and Margrelter (l). The amount
~f pemcIllIn dissolved m the solvent was determmed by drymg to constant weight. A precIsion
- 2% IS estimated for all the solubIlity values reported, (evaluator). It IS not possible to
estimate th~ preCIsIOn m the reported temperature or pH values, though for the latter It
IS probably - 0.02 pH umts.
-4
The solublhtles of benzathine pemcIllIn P at 297 K and 310 K are reported as 2.37 x 10
4
mol dm -3 and 3.09 x 10- mol dm -3, respectively. (Values converted to 51 umts by compIler).
The Table gives the aqueous solubIlity of benzathme pemcIlhn P at various pH's and at 297
K. From thiS It IS possible to see that the solublhty mcreases sharply m strongly aCId solutIOns, but only shghtly m alkahne solutions. Brunner and Margrelter have made a detaIled
theoretical study concermng the calculatIOn of the solubIlity of thiS solute usmg approprIate
aCid and base diSSOCiatIOn constants (2). At pH's 8.07 and 8.42 there was good agreement
between results obtamed experImentally and those obtained by calculation. However, at
the extreme pH's there was httle agreement between the two, which could be mdlCatlve
of degradation effects. All the values given in thiS evaluation are deSignated as bemg tentative, except that at pH 1.90, which IS conSidered to be doubtful.
1

pH

b

1.90
2.21
2.74
3.00
6.68
8.07
8.42
8.70

at 297 K
245
96.3
16.6
4.75
3.97
10.8
15.7
38.3

(a Calculated by compIler; b pH altered usmg either HCl or NaOH).

REFERENCES
(l) Brunner, R.; Margrelter, H. Montash. 1955,86, 958.

(2) Brunner, R.; Margrelter, H. Montash. 1955,86, 767.

Benzathine penicillin P
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ORIGINAL MEASUREMENTS:

COMPONENTS:

(l) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xy lic aCid, 3, 3-dlmethyl-7-oxo-6-[(4-methylphenoxyacetyJ)ammo]-,compd with N,N '-bls
(pheny Imethy1)-1 ,2-ethanedlamme (2: I)
(benzathlne pemciliin H; C34H40N401OS2'
C16H20N2; [76082-03-6]
(2) Water; H 0; [7732-18-5]
2
VARIABLES:

Brunner, R.;
86, 958-65.

Margrelter,

H. Monatsh.

1955,

PREPARED BY:

A. Regosz

Temperature
EXPERIMENTAL VALUES:

Solubility

-3

4

t/DC

mg cm

24

0.23

2.37

37

0.30

3.09

10

mol dm

_3 a

a Compiler

AUXILIARY INFORHATlON
METHOD APPARATUS /PRO(,U)UR~.:

To an accurately weighed sample of the
antibIOtic In a 50 cm) flask 20 cm) of water
was added and the suspensIOn shaken for
about I hr at 24 D C or 37"C. The suspension
was then filtered and the residue quantitatively
transferred Into a tared glass cruCible and
dried In vacuum to const weight. The pH
value of the clear filtrate was 5.20 measured
at 24 D C only.

SOllRCb AND PURITY OF HA1ERIALS:

Benzathlne pemcllhn P contain 4.36% of
water by weight; ItS source and purity were
not specified. The water content was determined by Karl Fischer titratIOn.
The pUrity of the water was not specified.

bSTIMATbD

~RROR:

Nothing specified.

RtFLRENCbS.

A-L

Benzathine penicillin P
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COMPONENTS:

(1) 4- Thla-l-azablcyclo[3,2,O]heptane-2-carboxy hc aCid, 3, 3-dlmethyl-7-oxo-6-[(4-methylphenoxyacetyl)ammol-,compd With N,N'-bls
(pheny Imethy 1)-1 ,2-ethanedlamme (2: 1)
(benzathme penlclllln p); C34H40N401OS2'
C16H20N2; [76082-03-6]
(2) Hydrochloric aCid; HCl; [7647-01-0]
(3) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:

Brunner, R.;
86, 958-65.

Margrelter,

H. Monatsh.

1955,

PREPARED BY:

VARIABLES:

A. Regosz
EXPERIMENTAL VALUES:

Solubility
pH
3.00

mgcm

-3

0.46

10

4

mol dm
4.75

2.74

1.61

16.6

2.21

9.34

96.3

1.90

_3 a

23.8

245

a Complier

AUXI LI ARY lNFORNATlON
METHOD N'PARATUS/PROClDURE:

To an accurately wel~hed sample of the
antibiotic m a 50 cm flask 20 cm) HCl
soIn of the required pH were added and
the suspension shaken for about 1 hr at
24°C. The suspension was then flltered and
the pH of the clear filtrates accurately
measured. The reSidues were quantitatively
transferred mto tared glass crucible
and
dried m vacuum to const weight. The solubllItles were compared by the authors With
values calculated m (1).

SOURel AND PURl TV OF MAl ERlALS:

Benzathme penlcillm P contam 4.36% of
water by weight; ItS source and pUrity were
not specified. The water content was determmed by Karl Fischer titratIOn.
The pUrities of hydrochloric aCid and water
were not specified.

lSTlMAH.D r.RROR:

Nothmg specified.

REFERENCES.

(1) Brunner,

86, 767.

R.; Margrelter, H. Montash. 1955,

Benzathine penicillin P
COMPONENTS:
(1) 4-Thla-l-azabicyclo[3,2,O]heptane-2-carboxy hc aCid, 3, 3-dimethyl-7-oxo-6-[(4-methylphenoxyacetyl)amino]-,compd with N,N'-bIS
(phenylmethyl)-1,2-ethanedlamlne (2:1)
(benzathIne penlCllhn P); C34H40N401OS2'
C16H20N2; [76082-03-6]
NaOH; [1310-73-2]
(2) SodIUm hydroxide;
(3) Water; H 0; [7732-18-5]
2
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ORIGINAL MEASUREMENTS:
Brunner, R.; Margrelter,
86, 958-65.

H. Monatsh.

1955,

PREPARED BY:

VARIABLES:

A. Regosz
EXPERIMENTAL VALUES:

Solublhty
pH

-3

m~cm

10

4

mol dm

_3 a

3.97

6.68

0.39

8.07

1.05

10.8

8.42

1.53

15.7

8.70

3.71

38.2

a Compiler

AUXI LI ARY lNFORHATlON
METHOD

M)PARATUS/PROC~DUR~:

To an accurately weighed sample of the
antibiotic In a 50 cm 3 flask 20 cm 3 NaOH
soln of the required pH were added and
the suspensIOn shaken for about I hr at
24°C. The suspensIOn was then fIitered and
the pH of the clear filtrates accurately
measured. The reSidues were quantitatively
transferred Into tared glass crUCIble and
dried In vacuum to const weight. The solubIiItles were compared by the authors With
values calculated in (I).

SOllRC~

AND PURITY OF MAH-RI ilLS:

BenzathIne penlcIihn P contain 4.36% of
water by weight; ItS source and pUrity were
not specified. The water content was determined by Karl Fischer titratIOn.
The pUrities of sodIUm hydroxide and water
were not specified.

~.STIHATED

ERROR:

Nothing specified.

IU-fERENCl:.S:
(l) Brunner,
86, 767.

R.; Margrelter, H. Montash. 1955,
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Chloroprocaine penicillin

a

COHPONENTS:
EVALUATOR:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy- Eric Tomllnson.
llc aCld,3, 3-dlmethy1-7-oxo-6-[2-(all ylthlO)Department of Pharmacy,
acetamldo]-, complexed with 2-(dlethylUniversity of Amsterdam,
ammo)ethyl-4-ammo-2-chlorobenzoate (1: 1)
The Netherlands.
(chloroprocame penlcdlln 0);
December 1983.
C 13H 18Nz04S2,C13H 19C1N202; [575-52-0]
(2) All solvents
CRITICAL EVALUATION:

°

The solubdltles of chloroprocame penlcillm
m 24 different solvents at 301::4 K have been
reported by WeIss et al (l). These workers used a pooled commerCial product sample of
hIgh pUrity (95 to 100%). The amount of penlcdlln dIssolved was estImated by either drymg
a solution to constant weIght, or, with some solvents, by vIsual exammatlOn, 5uch that no
eVIdence of undIssolved solute mdlcated a solubillty of greater than 20 mg cm- . All values
reported were uncorrected for solvent blank, whIch was generally less than 0.05 mg total.
All data accordmg to WeIss et al have been recalculated to SI Units (compder), and are gIven
m the Table.
Solvent

SolubllltY3(at 301::4 K)
(mol dm )

water
methanol
ethanol
Isopropanol
Isoamyl alcohol
cyclohexane
benzene
toluene
llgrom
Isooctane
carbon tetrachloride
ethyl acetate
Isoamyl acetate
acetone
methyl ethyl ketone
dlethylether
ethylene chloride
1,4-dlOxane
chloroform
carbon dIsulfIde
pyrldme
formamlde
ethylene glycol
benzyl alcohol

1.5
a
a
a
1.0
4.8
7.7
8.7
1.1
2.1
1.0
1.9
4.8
a
a
2.4
1.1
a
a
7.5
a

x 10- 2

x 10- 2
x 10- 4
x 10- 4
4
x 10x 10- 3
x 10- 4
x 10- 3
2
x 103
x 10-

(a solublllty greater than
3.3 x 10"·2 mol dm- 3 )

x 10- 3

x 10- 2
x 10- 4

a
a
a

(All solvents are of U.S.P. or A.C.S. grade).
All these values have an estimated preCISIOn of :: 5% (evaluator). However they are unconfirmed fmdln8s and must be designated as being tentative, except for where the solubdlty IS
reported as bemg greater than 3.3 x 10- 2 mol dm- 3 , (whIch are regarded as bemg doubtful).

REFERENCE
(1) WeIss,

P.J.; Andrew, M.L.; WrIght, W.W. Antibiotics and Chemotherapy 1957, 7, 374.

Chloroprocaine penicillin 0
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COMPONENTS:
0) 4 - T h la-I-azab ICYc 10[3,2,0 ]heptane-2ca r box y Ilc aCid, 3,3- dim e thyl-7 -oxo6-[2-(allylthlO)acetamldo]-, compd with
2-(d lethy lam Jno)ethy 1-4-am JnO- 2-chlorobenzoate 0:0 (chloroprocaine penicillin 0);
C 13H 18Nz04SZ-C13HI9CIN202; [575-52-0]
(2) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Weiss, P.].; Andrew, M.L.; Wnght, W. W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

°

Solubility of chloroprocaine penicillin
In water at 28 ± 4°C was reported as:
-3
(
)
9.2 mg cm
1.5 x 10 -2 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any VISible Insoluble
ma tenal the suspensIOn was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°e. The reSidue
was further dned for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (±O.O I
mg) weighing bottle, and the procedure
of evaporatIOn, drying, cooling and reweighing
(± 0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

°

Chloroprocaine penicillin
was a pooled
commerCial product of high punty (95 to
100%).
Water was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCisIOn: ±4°C (authors).

REFERENCES:
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a

Chloroprocaine penicillin

COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2ca rbox y lic ac Id, 3, 3-d I m ethyl-7 -oxo6-[2-(allylthlO)acetamldo}, compd with
2-(dlethy lam Ino)ethy 1-4-am 1n0-2-chlorobenzoate (1:1) (chloroprocame pemcillm 0);
C 13H 18N204S2'C 13H 19CINP2; [575-52-0J
(2) Methanol; CH 0; [67-56-1]
4

ORIGINAL MEASUREMENTS:
Weiss, P.].; Andrew, M.L.; Wnght, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:

PREPARED BY:

One temperature: 28°C

A. Regosz

EXPERIMENTAL VALUES:

°

Solubility of chloroprocame pemcillm
In methanol at 28 ± 4°C was greater than:
-3
(
)
Greater than 3.30 x 10 -2 mol dm -3 solution - compiler.
20 mg cm

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm l of solvent were added to about
200 mg of the antibIOtiC m a 15 cm l glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If all of the material appeared
to be In solutIOn, the solubility was considered
to be greater than 20 mg cm _l.

SOURCE AND PURITY OF MATERIALS:

°

Chloroprocaine pemcillin
was a pooled
commerCial product of high punty (95 to
100%).
Methanol

was

of

A.C.S.

or

U.S.P.

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCisIOn: ± 4°C (authors).

REFERENCES:

grade.

Chloroprocaine penicillin 0
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COMPONENTS:
ORIGINAL MEASUREMENTS:
(l) 4 - Th la-l-a zabl cycloD, 2,0 ]heptane-2Weiss, P.J.; Andrew, M.L.; Wnght, W.W.
carbo xylic ac Id, 3, 3-d I methy 1-7 -oxoAntibiotics and Chemotherapy 1957, 7,
6-[2-(allylthlO)acetamldo)-, compd with
347-7.
2-(dlethy lam lno)ethy 1-4-am lno-2-chlorobenzoate (I: 1) ~hloroprocame penicillin 0);
C 13H 18NP4S2,C13H 19CINP2; [575-52-0]
(2) Ethanol; C H 0; [64-17-5]
2 6
VARIABLES:
PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

°

Solubility of chloroprocame penlcillm
m ethanol at 28 ± 4°C was greater than:
20 mg cm -3 • (Greater than 3.30 x 10 -2 mol dm -3 solutIOn - compl'I er )•

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4°C). If all of the material appeared
to be m solutIOn, the solubility was considered
to be greater than 20 mg cm-'.

SOURCE AND PURITY OF MATERIALS:

°

Chloroprocame penicillin
was a pooled
commerCial product of high purity (95 to
100%).
Ethanol was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsion: ±4°C (authors).

REFERENCES:
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Chloroprocaine penicillin

a

COMPONENTS:
(I) 4 - T h la-l-a zab IC yc 10[3,2,0 ]heptane-2carbox y llc ac Id, 3, 3-d I methy 1-7-oxo6-[2-(allylthlO)acetamldo]-, compd with
2-(d lethy lam Ino )ethy 1-4-a m Ino-2-chlorobenzoate (1:1) (chloroprocame penicillin 0);
C 13 H 18N204S2'C 13H 19C1N202; [575-52-0]
(2) 2-Propanol (Isopropanol); C H 0;
3 8
[67-63-0]

ORIGINAL MEASUREMENTS:
WeiSS, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:
One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

°

Solubility of chloroprocame penicillin
m Isopropanol at 28 ± 4°C was greater than:
)
20 mg em -3 . (Greater than 3.30 x 10 -2 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten em' of solvent were added to about
200 mg of the antibIOtic m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If all of the material appeared
to be m solutIOn, the solubility was considered
to be greater than 20 mg cm-'.

SOURCE AND PURITY OF MATERIALS:

°

Chloroprocame peniCillin
was a pooled
commerCial product of high purity (95 to
100%).
Isopropanol was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCisIOn: ±4°C (authors).
REFERENCES:

Chloroprocaine penicillin 0
COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2car bo xylic ac Id, 3, 3-dl m ethy 1-7 -oxo6-[2-(allylthlO)acetamldo]-, compd with
2-( diet h y Iam Ino)e thy 1- 4-a m Ino- 2-c hlorobenzoate (I: I) (chloroprocaine penicillin 0;
C 13H 18NP4S2,C13H 19CIN202; [575-52-0]
(2) I-Butanol,3-methyl- (Isoamyl alcohoO;
C H 0; [123-51-3]
5 I2
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ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

PREPARED BY:

VARIABLES:
One temperature: 28°C

A. Regosz

EXPERIMENTAL VALUES:

°

Solubility of chloroprocaine peniCillin
In Isoamyl alcohol at 28 ±4°C was reported as:
)
6.05 mg cm -3 (1.0 I x 10 -2 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm! of solvent were added to about
200 mg of the antibIOtic m a 15 cm! glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any vISIble msoluble
ma tenal the suspension was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm! of the clear filtrate
were added to a tared ( ± 0.1 mg) welghmg
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C m a
vacuum oven. After coolmg, the residue
was reweighed ( ± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (± 0.01
mg) welghmg bottle, and the procedure
of evaporatIOn, drYing, cooling and reweighing
(± 0.0 I mg) was repeated.

A-Lit

SOURCE AND PURITY OF MATERIALS:

°

Chloroprocame penicillin
was a pooled
commerCial product of high purity (95 to
100%).
Isoamyl
grade.

alcohol

was

of

A.C.S.

or

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsIOn: ±4°C (authors).
REFERENCES:

U.S.P.
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Chloroprocaine penicillin 0

COMPONENTS:
(1) 4 - Th la-l-azablcyclo[3, 2,0 ]heptane-2carbo xylIc aCid, 3, 3-dl m e thy 1-7 -oxo6-[2-(allylthlo)acetamldo)-, compd with
2-(dlethy lam Ino)ethy 1-4-am Ino- 2-chlorobenzoate (1: 1) t:hloroprocaIne penicillin 0);
C 13 H 18N204S2'C 13H 19CIN202; [575-52-0]
(2) Cyclohexane; C H ; [110-82-7]
6 12
VARIABLES:
One temperature: 28°C

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

°

SolubilIty of chloroprocaine peniCillin
In cyclohexane at 28 ±4°C was reported as:
)
0.29 mg cm -3 (4.82 x 10 -4 mol dm -3 solutIOn - compIler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotiC in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any VISible Insoluble
material the suspensIOn was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear fIltrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear fIltrate was placed In a tared (± 0.0 I
mg) weighing bottle, and the procedure
of evaporation, drying, coolIng and reweighing
(±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

°

Chloroprocaine peniCillin
was a pooled
commercial product of high pUrity (95 to
100%).
Cyclohexane was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
SolubilIty: None specified.
Temperature preCisIOn: ± 4°C (authors).

REFERENCES:

Chloroprocaine penicillin 0
COMPONENTS:
(1) 4- Thla-l-azab ICYc!O[3, 2, a ]he ptane-2carboxy hc aCid, 3,3 -dl methy 1-7 -oxo6-[2-(allylthlO)acetamldo}-, compd with
2-(dlethy lam lno)ethy 1-4-am lnO- 2-chlorobenzoate (1: 1) (chloroprocaine pemclilln 0);
C 13H 18N204S2'C 13H 19C1Nz02; [575-52-0]
(2) Benzene; C H ; [71-43-2]
6 6
VARIABLES:
One temperature: 28°C
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ORIGINAL MEASUREMENTS:
Weiss, P.].; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of chloroprocaine pemclilin 0 In benzene at 28 ± 4°C was reported as:
.
0.46 mg cm -3 . ( 7.73 x 10 -4 mol dm - 3
solution
- compl Ier ).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any vJSlble Insoluble
material the suspensIOn was centnfuged
within an hour. After centrifugatIOn, the
clear part of the soln was flitered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the residue
was reweighed ( ± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear flltrate was placed In a tared (±0.01
mg) weighing bottle, and the procedure
of evaporatIOn, drYing, cooling and reweighing
( ±0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS;
Chloroprocaine pemclilln 0 was a pooled
commerCial product of high purity (95 to
100%).
Benzene

was

of

A.C.S.

or

U.S.P.

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCIsion: ±4°C (authors).
REFERENCES:

grade.

342

Chloroprocaine penicillin 0

COMPONENTS:
(l) 4- Th Ia-I-azab Icyclo[3, 2,0 ]heptane-2ca r box y Ilc ac Id, 3, 3-d I me thy 1-7 -oxo6-[2-(allylthlo)acetamldo]-, compd with
2-(d lethy lam Jno)ethy 1-4-am Ino- 2-chlorobenzoate (I: I) (chloroprocaine penicillin 0);
C 13 H 18N204S2.C13H 19C1NP2; [575-52-0]
(2) Benzene,methyl- (toluene); C H ;
7 8
[108-88-3]
VARIABLES:

ORIGINAL MEASUREMENTS:
WeiSS, P.].; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solubility of chloroprocaine penicillin 0 In toluene at 28 ±4°C was reported as:
)
0.52 mg cm - 3 (8.65 x 10 -4 mol dm - 3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If there was any VISible Insoluble
ma ter lal the suspensIOn was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± O. I mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.0 I
mg) weighing bottle, and the procedure
of evaporatIOn, drying, cooling and reweighing
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Chloroprocaine penicillin 0 was a pooled
commercial product of high pUrity (95 to
100%).
Toluene

was

of

A.C.S.

or

U.S.P.

ESTIMATED ERROR:
Solubility: None speCified.
Temperature preCisIOn: ±4°C (authors).
REFERENCES:

grade.

Chloroprocaine penicillin 0
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COMPONENTS:
(1) 4 - T h la-I-azab ICYc 10[3,2,0 ]heptane-2ca r boxy II c ac Id, 3,3- dim e thy 1-7-oxo6-[2-(allylthlO)acetamldo]-, compd with
2-(dlethy lam 1 no)ethy 1-4-am Ino- 2-chlorobenzoate (1:1) thloroprocame penlcillm 0>;
C 13 H 18 N20 4 S 2· C I3 H 19CINP2; [575-52-0]
(2) Petroleum ether (llgrom)

ORIGINAL MEASUREMENTS:
Weiss, P.].; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solubility of chloroprocame penlcillm 0 m ligrom at 28 ± 4°C was reported as:
)
0.64 mg cm -3 (1.07 x 10 -3 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm 3 of solvent were added to about
200 mg of the antibIOtiC in a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4°C). If there was any VISible msoluble
ma terlal the suspension was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (± 0.01
mg) welghmg bottle, and the procedure
of evaporatIOn, drYing, cooling and reweighing
(±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Chloroprocaine peniCillin 0 was a pooled
commerCial product of high pUrity (95 to
100%).
Llgrom was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCISIOn: ±4°C (authors).

REFERENCES:
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Chloroprocaine penicillin 0

COMPONENTS:
UJ 4 - Th la-I-azab Icyc!o[3, 2,0 ]he ptane-2carboxylic, aCld,3,3-dlmethyl-7-oxo6-[2-(allylthlO)acetamldo]-, compd with
2-(dlethy lam lno)ethy 1-4-am Ino- 2-chlorobenzoate (l: I) <Chloroprocame penlcilhn 0);
C 13 H18 N 20 4S2'C 13 H 19CINP2; [575-52-0]
(2) Pentane,2,2,4-trlmethyl- (Isooctane);
C H ; [540-84-1]
8 18

ORIGINAL MEASUREMENTS:
Weiss, P.].; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:
One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solublhty of chloroprocame penlcilhn 0 m Isooctane at 28 ± 4°C was reported as:
)
0.12 mg cm -3 ( 2.08 x 10 -4 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4°C). If there was any VISible msoluble
rna ter lal the suspension was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± 0.1 mg) welghmg
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C m a
vacuum oven, After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second ahquot of
clear filtrate was placed m a tared (±0.01
mg) welghmg bottle, and the procedure
of evaporatIOn, drymg, cooling and rewelghmg
( ±0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS;
Chloroprocame penicillin 0 was a pooled
commerCial product of high pUrity (95 to
100%).
Isooctane

was

of

A.C.S.

or

U.S.P.

ESTIMATED ERROR:
Solublhty: None specified.
Temperature preCIsion: ±4°C (authors).

REFERENCES:

grade.

Chloroprocaine penicillin 0
COMPONENTS:
(1) 4- T h la-I-azablcyc!o[ 3, 2,0 ]heptane-2car boxy Ilc aCid, 3, 3-d I methyl-7 -oxo6-[2-(allylthlo)acetamldo]-, compd with
2-(dlethy lam mo )ethy 1-4-ammo-2-chlorobenzoate (1: J) (chloroprocaine penicillin 0);
C 13 H 18N204S2'C13H 19CIN202; [575-52-0]
(2) Methane,tetrachloro- (carbon tetrachloride); CCI/L; [56-23-5]
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ORIGINAL MEASUREMENTS:
WeiSS, P.].; Andrew, M.L.; Wright, W. W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

PREPARED BY:

VARIABLES:
One temperature: 28"C

A. Regosz

EXPERIMENTAL VALUES:

°

Solubility of chloroprocaine penicillin
In carbon tetrachloride at 28 ± 4"C was reported as:
0.60 mg cm -3 . (9.98 x 10 -4 mol dm -3 solutIOn - compl Ier ).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibiotic In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4"C). If there was any vIsible Insoluble
ma tenal the suspensIOn was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100"C. The residue
was further dried for 3 hr at 60"C In a
vacuum oven. After cooling, the residue
was reweighed ( ± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.0 I
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS;

°

Chloroprocaine penicillin
was a pooled
commercial product of high pUrity (95 to
100%).
Carbon tetrachloride was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precision: ± 4"C (authors).
REFERENCES:
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Chloroprocaine penicillin 0

COMPONENTS:
(J) 4- Th la-I-azablcyclo[3, 2,0 ]heptane-2car box y Ilc ac Id, 3, 3-dl me thy 1-7 -oxo6-[2-(allylthlO)acetamldo]-, compd with
2-(dlethy lamlno)ethy 1-4-am Ino-2-chlorobenzoate (J:l) (chloroprocame penlclllm 0);
C 13 H 18 N P4 S 2' C 13 H 19C1N202; [575-52-0J
(2) AcetIC aCld,ethyl ester (ethyl acetate);
C H 0 ; [141-78-6]
4 8 2

ORIGINAL MEASUREMENTS:
WeIss, P.].; Andrew, M.L.; Wright, W. W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:
One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

°

Solubility of chloroprocaine peniCIllin
m ethyl acetate at 28 ± 4°C was reported as:
11.50 mg cm -3 ( 1.91 x 10 -2 mol dm -3 solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antIbIOtIC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4°C). If there was any VISIble Insoluble
material the suspensIon was centrifuged
Within an hour. After centrifugatIon, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± O. I mg) welghmg
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSIdue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (±O.O I
mg) weighing bottle, and the procedure
of evaporation, drymg, coolmg and rewelghmg
(± 0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

°

Chloroprocame penicillin
was a pooled
commercial product of high pUrity (95 to
100%).
Ethyl acetate was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None speCIfied.
Temperature preCIsIOn: ±4°C (authors).

REFERENCES:

Chloroprocaine penicillin 0

347

COMPONENTS:
(1) 4 - Th la-l-azab Icyclo[3, 2,0 ]heptane-2ca r boxy lic ac Id, 3,3- dim e thy 1-7-oxo6-[2-(allylthlO)acetamldo]-, compd with
2-(dlethy lam InO )ethy 1-4-amlno- 2-chlorobenzoate (1: 1) ~hloroprocame penlcillm 0);
C 13 H 18N204S2·C 13H 19CINz02; [575-52-0]
(2) I-Butanol,3-methyl acetate (Isoamyl
acetate); C 7 H14°2; [123-92-2]

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:
One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of chloroprocame penicillin ° m Isoamyl acetate at 28 ±4°C was reported as:
)
2.90 mg cm -3 (4.81 x 10 -3 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm 3 of solvent were added to about
200 mg of the antibIOtiC m a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4°C). If there was any vISIble msoluble
ma ter lal the suspensIOn was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm 3 of the clear filtrate
were added to a tared ( ± 0.1 mg) welghmg
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C m a
vacuum oven. After coolmg, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (± 0.01
mg) welghmg bottle, and the procedure
of evaporatIOn, drymg, cooling and rewelghmg
(±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS;
Chloroprocame penicillin ° was a pooled
commerCial product of high pUrity (95 to
100%).
Isoamyl
grade.

acetate

was

of

A.C.S.

or

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsIOn: ±4°C (authors).

REFERENCES;

U.S.P.
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Chloroprocaine penicillin 0

COMPONENTS:
ORIGINAL MEASUREMENTS:
(l) 4- Th la-l-azab ICyc!O[3, 2,0 ]heptane-2WeiSS, P.J.; Andrew, M.L.; Wright, W.W.
carbox y IIc aCid, 3, 3-dlmethyl-7-oxoAntibiotics and Chemotherapy 1957, 7,
6-[2-(allylthlO)acetamldo]-, compd with
347-7.
2-(dlethy lam Ino)ethy l-4-am lno-2-chlorobenzoate (l: 1) '=:hloroprocalne penicillin 0);
C 13 HlSN 2 0/i S2, C 13 H 19CIN202; [575-52-0J
(2) 2-Propanone (acetone); C H 0; [67-64-1]
3 6
VARIABLES:
PREPARED BY:
A. Regosz
One temperature: 28·C
EXPERIMENTAL VALUES:

°

Solubility of chloroprocaine penicillin
In acetone at 28 ± 4·C was greater than:
-3
-2-3
20 mg cm , (Greater than 3.30 x 10 mol dm
solutIOn - complier),

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibiotiC In a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4·C). If all of the materIal appeared
to be In solutIOn, the solubility was conSidered
to be greater than 20 mg cm-'.

SOURCE AND PURITY OF MATERIALS:

°

Chloroprocaine peniCillin
was a pooled
commerCial product of high purity (95 to
100%).
Acetone

was

of

A.C.S.

or

U.S.P.

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCisIOn: ±4·C (authors).

REFERENCES:

grade.

Chloroprocaine penicillin

a
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COMPONENTS:
(I) 4- Thla-l-azablcyclo[3, 2,0 ]heptane-2carboxy Iic aCid, 3, 3-dl me thy 1-7-oxo6-[2-(allylthlO)acetamldo]-, compd with
2-(dlethy lamJno)ethy 1-4-am Jno-2-chlorobenzoate (I: 1) (chloroprocaine penicillin 0);
C l3 H18 N2 0 4S2' C 13 H 19CIN202; [575-52-0]
(2) 2-Butanone (methyl ethyl ketone); C H 0;
4 8
[78-93-3]

ORIGINAL MEASUREMENTS:
WeiSS, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:
One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

°

Solubility of chloroprocaine penicillin
In methyl ethyl ketone at 28 ± 4°C was greater than:
)
20 mg cm -3 (Greater than 3.30 x 10 -2 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If all of the material appeared
to be In solutIOn, the solubility was conSidered
to be greater than 20 mg cm-'.

SOURCE AND PURITY OF MATERIALS;

°

Chloroprocaine penicillin
was a pooled
commercial product of high purity (95 to
100%).
Methyl ethyl ketone was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsion: ±4°C (authors).

REFERENCES;

350

Chloroprocaine penicillin 0

COMPONENTS:
(l) 4 - Th la-I-azab ICYc 10[3,2,0 Jheptane-2car boxy lIc ac Id, 3,3 -d I me thy 1-7 -oxo6-[2-(allylthlO)acetamldo]-, compd with
2-(dlethy lam Ino)ethy 1-4-am I no-2-chlorobenzoate (l:l) (chloroprocaine penicillin 0)
C 13H 18N204S2'C 13H 19C1N202; [575-52-0]
(2) Ethane, I, I '-oxybls- (dlethyl
ether);
C H 100; [60-29-7]
4

ORIGINAL MEASUREMENTS:
WeIss, P.].; Andrew, M.L.; WrIght, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:
One temperature: 28 aC

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

°

a
SolubJiity of chloroprocaine pemcJilln
In dlethyl ether at 28 ± 4 C was reported as:
-3
(
-3
-3
1.45 mg cm
2.41 x 10
mol dm
solutIOn - compJier).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4 aC). If there was any VISible Insoluble
rna ter lal the suspensIOn was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± 0.1 mg) weIghing
bottle and evaporated at looac. The reSidue
was further dried for 3 hr at 60 aC In a
vacuum oven. After cooling, the reSidue
was reweIghed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear fJitrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporatIOn, drying, cooling and reweighing
( ±O.O I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

°

Chloroprocaine pemcJilin
was a pooled
commerCial product of high pUrity (95 to
100%).
DlCthyl ether wa5 of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precIsIOn: ±4 aC (authors).

REFERENCES;

Chloroprocaine penicillin 0
CQ!'\PONENTS:
(1) 1>- Thla-l-azab IC yclo[3, 2,0 ]he ptane-2car box y IIC aCid, 3,3 - dl me thy 1-7-oxo6-[2-(allylthlO)acetamldo]-, compd with
2-(dlethy lamlno)ethy 1-I>-am Ino-2-chlorobenzoate (l: 1) (chloroprocaine penicillin 0);
C 13H l8N20I>S2'C l3H 19CIN202; [575-52-0]
(2) Ethane,dlchloro- (ethylene chlor Ide);
C2HI>C12; [1300-21-6]
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ORIGINAL MEASUREMENTS:
WeiSS, P.].; Andrew, M.L; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
31>7-7.

PREPARED BY:

VARIABLES:

A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

°

Solubility of chloroprocaine penicillin
In ethylene chlOride at 28 ±I>°C was reported as:
)
6.1>0 mg cm -3 ( 1.10 x 10 -2 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibIOtic In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± I>°C). If there was any vIsible Insoluble
ma ter lal the suspensIOn was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
Was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporatIOn, drying, cooling and reweighing
( ±O.O 1 mg) was repeated.

SOURCE AND PURITY OF MATERIALS;

°

Chloroprocaine penicillin
was a pooled
commercial product of high pUrity (95 to
100%).
Ethylene chloride was of
grade.

A.C.S. or U.S.P.

ESTIMATED ERROR:
Solubility: None specified.
Temperature preCisIOn: ±I>°C (authors).

REFERENCES;
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Chloroprocaine penicillin 0

COMPONENTS:
(1) 4 - Th la-l-azablcyc 10(3,2,0 ]heptane-2carboxy Ilc ac Id, 3, 3-dl methyl-7 -oxo6-[2-(allylthlO)acetamldo]-, compd with
2-(dlethy lam Ino)ethy 1-4-am 1n0-2-chlorobenzoate (l: 1) (chloroprocaine penicillin 0);
C 13H ISN204SZ'C 13H 19CIN202; [575-5Z-0]
(2) 1,4-DlOxane; C H 0 ; [123-91-1]
4 S 2

ORIGINAL MEASUREMENTS:
WeIss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

°

SolubIlity of chloroprocaine penicillin
In 1,4-dioxane at 28 ± 4°C was greater than:
-3 (
-2-3
20 mg cm
Greater than 3.30 x 10 mol dm
solution - compiled.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
ZOO mg of the antIbIOtIC In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about Z min at room temperature
(28 ± 4°C). If all of the material appeared
to be In solutIOn, the solubIlity was considered
to be greater than ZO mg cm -).

SOURCE AND PURITY OF MATERIALS:

°

Chloroprocaine penicillin
was a pooled
commercial product of hIgh purity (95 to
100%).
1,4-Dlolxane was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
SolubilIty: None specifIed.
Temperature preCISIOn: ±4°C (authors).
REFERENCES:

Chloroprocaine penicillin 0
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COMPONENTS:
(1) 4- Thla-l-azablcyclo[3, 2 ,0 ]heptane-2car box y IIc aCid, 3, 3-dlmethyl-7-oxo6-[2-(allylthlo)acetamido]-, compd with
2-(dlethy lam Ino)ethy1-4-am 1n0-2-chlorobenzoate (1:1) '=hloroprocaine peniCIllin 0);
C J3H 18 N20 4S2' C J3H 19CIN202; [575-52-0]
(2) Methane, tnchloro- <Chloroform); CHCI ;
3
[67-66-3]

ORIGINAL MEASUREMENTS:
WeISS, P.J.; Andrew, M.L.; Wright, W. W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:
One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

°

Solublllty of chloroprocaine penicllhn
In chloroform at 28 ± 4°C was greater than:
)
20 mg cm -3 • (Greater than 3.30 x 10 -2 mol dm -3 solutIOn - complier.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtIc In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If all of the matenal appeared
to be In solutIOn, the solubIlity was consIdered
to be greater than 20 mg cm-'.

SOURCE AND PURITY OF MATERIALS:

°

Chloroprocaine penicIllin
was a pooled
commercIal product of high purity (95 to
100%).
Chloroform was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solublhty: None specified.
Temperature precIsion: ±4°C (authors).

REFERENCES:

Chloroprocaine penicillin 0

354

COMPONENTS:
(I) 4- T h la-I-azablcyclo[3, 2 ,0 ]heptane-2carbox y lIc ac Id, 3,3 -d I methy 1-7-oxo6-[2-(allylthlo)acetamldo]-, compd with
2-(dlethy lam Ino)ethy l-4-am Ino-2-chlorobenzoate 0:1) thloroprocame pemcl1lm Q;
C 13 H l8 N 20 4S2' C l3H 19C1NP2; [575-52-0]
(2) Carbon disulfide; CS ; [75-15-0]
2

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28·C

EXPERIMENTAL VALUES:

Solublllty of chloroprocame pemcl111n 0 m carbon disulfide at 28 ± 4·C was reported as:
0.45 mg cm -3 (7.48 x 10 -4 mol dm -3 solution - compl1er ).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
3

Ten cm of solvent were added to about
200 mg of the antibIOtiC m a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4·C). If there was any VISible msoluble
material the suspension was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was fl1tered under
vacuum and 2 cm 3 of the clear fl1trate
were added to a tared ( ± 0.1 mg) welghmg
bottle and evaporated at 100·C. The reSidue
was further dried for 3 hr at 60·C m a
vacuum oven. After coollng, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second allquot of
<:lear filtrate was placed m a tared (± 0.01
mg) welghmg bottle, and the procedure
of evaporation, drying, cooling and reweighing
(± 0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Chloroprocame pemcl1lm 0 was a pooled
commercial product of high pUrity (95 to
100%).
Carbon
grade.

disulfide

was

of

A.C.S.

or

ESTIMATED ERROR:
Solubillty: None specified.
Temperature precIsion: ± 4·C (authors).
REFERENCES:

U.S.P.

Chloroprocaine penicillin 0
COMPONENTS:
(J) 4 - T h la-l-azab Icyclo[3, 2,0 ]heptane-2car box y 11 c ac Id, 3, 3-dl m ethy 1-7 -oxo6-[2-(allylthlO)acetamldo]-, compd with
2-(dlethy Iam mo)et hy 1-4-am mo-2-chlorobenzoate (J: l) (chloroprocaine penicillin 0;
C 13 H18 NP4 S 2' C 13 H 19CINP2; [575-52-0]
(2) Pyridine; C H N; [110-86-1]
5 5
VARIABLES:
One temperature: 28°C

355

ORIGINAL MEASUREMENTS:
WeiSS, P.].; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of chloroprocaine penicillin 0 In pyridine at 28 ± /t°C was greater than:
3 solution -compiler).
20 mg cm -3 (Greater than 3.30 x 10- 2
moldm

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If all of the material appeared
to be In solution, the solubility was conSidered
to be greater than 20 mg cm -'.

SOURCE AND PURITY OF MATERIALS;
Chloroprocaine peniCillin 0 was a pooled
commerCIal product of hIgh pUrity (95 to
100%).
Pyridine

was

of

A.C.S.

or

U.S.P.

ESTIMATED ERROR:
SolubIlity: None specifIed.
Temperature preCISIOn: ± 4°C (authors).

REFERENCES:

grade.
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Chloroprocaine penicillin 0

COMPONENTS:
(1) 4 - T hla-1-azablcyc!o[3, 2,0 ]heptane-2carboxy hc ac Id, 3, 3-dlmethyl-7-oxo6-[2-(allylthlO)acetamldo}-, compd with
2-(die t hy la m ino)et hy1-4 -am InO- 2-ch1orobenzoate (1: I) t:hloroprocame pemcillm 0);
C 13 H 18N204S2'C13H 19CIN202; [575-52-0]
(2) Formamlde; CH NO; [75-12-7]
3
VARIABLES:
One temperature: 28°C

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wnght, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

°

Solubility of chloroprocaine pemcillm
m formamide at 28 ± 4°C was greater than:
3 solutIOn - compiler).
20 mg cm -3 (Greater than 3.30 x 10- 2
moldm

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten em' of solvent were added to about
200 mg of the antibiotic m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4°C). If all of the matenal appeared
to be m solutIOn, the solubility was considered
to be greater than 20 mg cm-'.

SOURCE AND PURITY OF MATERIALS:

°

Chloroprocaine penicillin
was a pooled
commercial product of high punty (95 to
100%).
Formamlde was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubtllty: None speCIfied.
Temperature precIsion: ± 4°C (authors).
REFERENCES:

Chloroprocaine penicillin 0
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COMPONENTS:
(I) 4- Thla-I-azabicyclo[3, 2,0 ]heptane-2ca rbox y I ic aCid, 3, 3-d I m ethy 1-7 -oxo6-[2-(allylthlO)acetamldo]-, compd with
2-(diethy lam Ino)ethy1-4-am lno-2-chlorobenzoate (I:J) (chloroprocaine penlclilln 0);
C 13 H18 N 20 4 S 2' C 13 H 19CIN202; [575-52-0]
(2) 1,2-EthanedlOl (ethylene glycol); C H 0 ;
2 6 2
[107-21-1]

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:
One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

°

Solubility of chloroprocaine penicillin
In ethylene glycol at 28 ± 4°C was greater than:
-3
)
20 mg cm
(Greater than 3.30 x 10 -2 mol dm -3 solution - complier.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 ± 4°C). If all of the material appeared
to be In solution, the solublhty was considered
to be greater than 20 mg cm-'.

SOURCE AND PURITY OF MATERIALS:

°

Chloroprocaine peniclilln
was a pooled
commercial product of high pUrity (95 to
100%).
Ethylene
grade.

glycol

was

of

A.C.S.

or

ESTIMATED ERROR:
Solublhty: None specified.
Temperature precIsion: ± 4°C (authors).

REFERENCES:

......

U.S.P.
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Chloroprocaine penicillin 0

COMPONENTS:
(l) 4 - Th ia-l-azab Icyclo[3, 2 ,0 ]heptane-2carbox y lic aCid, 3, 3-d I m ethy 1-7 -oxo6-[2-(allylthlO)acetamldo]-, compd with
2-(dlethy lam lno)ethy 1-4-am lno-2-chlorobenzoate (l: 1) (chloroprocame penlcllim 0);
C I3 H18 N 20 4 S2' C 13 H 19CIN202; [575-52-0]
(2) Benzenemethanol (benzyl alcohol); C H 0;
7 8
[100-51-6]

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:

PREPARED BY:

One temperature: 28°C

A. Regosz

EXPERIMENTAL VALUES:

°

Solubility of chloroprocame peniCillin
m benzyl alcohol at 28 ± 4°C was greater than:
3 solutIOn - complier).
20 mg cm -3 (Greater than 3.30 x 10 - 2
moldm

AUXILIARY INFORHATION
METHOD/APPARATUS/PROCEDURE:
Ten em' of solvent were added to about
200 mg of the antibIOtiC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4°C). If all of the matenal appeared
to be m solutIOn, the solubility was conSidered
to be greater than 20 mg cm-'.

SOURCE AND PURITY OF MATERIALS:

°

Chloroprocame penlcl1lm
was a pooled
commerCial product of high punty (95 to
100%).
Benzyl alcohol was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None speCIfied.
Temperature preCISIOn: ± 4°C (authors).
REFERENCES:

Clclacillin anhydrate
COHPONENTS:
(I) 4-Thia-I-azablCyclo[3,2,0]heptane-2-carboxyltc aCid,6-[[( I-ammocyclohexyI)carbonyl]
ammo]-3,3-dimethyl-7-oxo (Clclacillm
anhydrate); C15H23N304S; [3485-14-1]
(2) Aqueous solution

EVALUATOR:
EriC Tomltnson.
Department of Pharmacy,
University of Amsterdam,
The Netherlands.
December 1983.

CRITICAL EVALUATION:
The solubility of Clclacilltn anhydrate m aqueous solutiOn has been reported by three group
(1-3). TSUJi et al (I) have studied the pH .. solubiltty behaViOr of ciclacillm anhydrate at
constant iOniC strength (Il. = 0.5) and temperature (310 K) usmg HCI or KOH to regulate
the pH. Their results were presented graphically, and exhibited a U-shaped curve, with a
mmimum solubiltty bemg seen between about pH 3.5 and pH 5.5. The ongmal data have
been obtamed directly from the authors (4), and are given m the ap-!,ropnate compilation
sheet. The preCiSiOn m solubiltty determmatiOn can be estimated as - 5% evaluator), and
the preCiSiOn m the temperature was probably :- I K (evaluator). The authors fitted the expenmental data usmg:

where C is the total solubiltty, C the mtrmsiC solubiltty of amphotenc ciclacllltn, a H +
T
is the hydrogen ion actiVity, and K and K are the dissOCiatiOn constants for 2-carboxylIc
2
aCid and the conjugated aCid of the alpha-ammo group, repspectively. The authors have stated
(4) that the mtrmsiC solubility of ciclaCillm anhydrate is calculated usmg this relationship
to be 8.9 x 10- 2 mol dm- 3 , which accords with their expenmentallY obtamed values at pH's
4.61 and 5.12 of 8.9 x 10- 2 mol dm -3 and 10 x 10- 2 mol dm- 3 , respectively. Of all the
amphotenc penlcillms studied by these workers (see later compilations), ciclacillm anhydrate
was found to have the highest aqueous solubiltty. Bemg an ampholyte it showed mcreased
solubiltty both m aCid and alkaltne solutiOns (i.e. below pH 2.50 and above pH 7.90). All
the numencal values prOVided by TSUJi et al are deSignated as tentative.

t

Poole and Bahal (2) have determmed the apparent equiltbnum solubiltties of ciclacillm anhydrate and dihydrate (see followmg compilatiOn) m water as a function of temperature.
Their sample was a pure sample charactenzed by IR and differential thermal analysis, their
'tssay procedure was iodometric titratiOn. The preCiSiOn m te+mperature is estimated to be
.. I K (compiler), and a preCiSiOn m solubiltty determmatiOn of - 5 % is estimated (evaluator).
These authors presented their data m graphical form, which showed a good Imear relationship
between log solubility and reciprocal absolute temperature between 280 K and 313 K. Non
ltnear behaViOr above these temperatures is probably attnbutable to degradatiOn of the penicilltn (evaluator). The value for the heat of solutiOn over the 280 K to 313 K interval was
calculated to be -19.7 kJ mol
This behaViOr is very different to that observed with the
dihydrate (see followmg compilatiOn). The data have been estimated from the ongmal figure,
and are given in the followmg Table. Because of this, the values given are estimated to
have a preCiSiOn of :- 10 % (evaluator), and must be regarded as tentative.

-Ie:

a

K

Solubilttyb
(mol dm- 3 )c

280
293
298
303

17 x 10_
2
II x 10 -2
9.4 x 10_
2
7.8 x 10

Temperature

-2

(a given by authors; bestimated by evaluator from ongmal figure; c Units - evaluator).
Fmally, Braun and Moll (3) have publtshed the solubiltty of ciclacillm anhydrate m synthetiC
and ~atural gastnc Juice at 310 K. The solubiltty m these was found to be 1.3 x 10- 2 mol
dm - and I. 4 x 10 -2 mol dm- 3 , respectively. A preCiSiOn m solubiltty determination of :5 % is estimated (evaluator). The temperature preCiSiOn dunng this study was probably :I K. However, the fact that the source and punty of the ciclacillm an hydrate used were
not given means that these data must be rejected.
REFERENCES
(I) TSUJi, A.; Nakashima, E.; Hamano, S.; Yamana, T. J. Pharm. Sci. 1978,67, 1059.

(2) Poole, J. W.; Bahal, C.K. J. Pharm. Sci. 1970, 59, 1265.
(3) Braun, A.; Moll, F. Acta Pharm. Technol. 1980, 26, 258.
(4) TSUJi, A. Personal CommUnicatiOn.
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Ciclacillin anhydrate
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COMPONENTS:
(I J 4- Thla-l-azabicyc!0[3,2,0]heptane-2-carboxy hc aCld,6-[[(l-ammocyc!ohexyl)carbonyl]
am Ino]- 3, 3-dlmethy 1-7-oxo, (Clclactlhn
anhydrate); C15H23N301lS; [3485-14-1]
(2) Hydrochloric
acid; HCl; [7647-01-0]
(3) Potassium hydroxide; KOH; [1310-58-3]
(4) PotassIUm chloride; KCl: [7447-110-7]
(5) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS'
TSUJI, A.; Nakashima, £:.; Hamano, S.; Yamana,
T. J. Pharm. Sci. 1979, 67, 1059-66.

VAlUABLES:

PREPAREI:' BY:

pH at 37°C

A. Regosz

EXPERIMENTAL VALUES:

pH

Solublhty
_3 a
2
10 mol dm

a

.
[10
2 mol dm -3]
Solublhty
mg cm

_3 6

100 ....

)

I-

601-

2.40
2.50
3.28
4.46
4.61

23.00
20.50
9.82
9.88
8.85
8.90 - C
9.99
0
8.92
10.20
64.00

5.12
5.32
6.38
7.90

78.52
69.99
33.52
33.73
30.21
30.38
34.11
30.115
34.82
218.50

In the figure, the pomts are experimental
valuesa and the line was calculated from
equation [1].
a +
K
2
H
[1]
C = C ( - K + I + -a-)
T

o

1

40 f-

\

20 f-

"------.~.-

110.6 I-

I

I

2

3

I

I

4

~

I

I

I

6

7

B

pH at constant IonIC strength [,u= 0.5]

H+

where C

IS the total solubihty, Co is the mtrmslc solubility of amphotenc ciclactlhn with the
T
electncally neutral zWltterlOn, a H+ IS the hydrogenlon activity of the solution, and KI and K 2
are diSSOCiation constants for 2-carboxyhc acid and the conjugated acid of the a-ammo group,
respectively.
~ Numerical data obtained from the author (A. Tsuji).
Calculated by comptler. The C value (intrinsIc solublhty) estimated from the solublhty at
the Isoelectnc polOt IS defined b<y Eqn [1].
AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:
An excess of clclactlhn anhydrate was added
to a glass-stoppered flask, followed by
additIOn of 0.5 mol dm- J KCl aqueous solution
to a constant IOniC strength (IJ. = 0.5). The
suspension was then adjusted to the appropnate pH with standard HCl or KOH solutIOn.
The flask was placed 10 a constant temperature bath at 37°C and mechanically shaken
for 2 hr. A sample was taken through a
0.45 micron Sartorius membrane ftlter,
the pH was measured, and the sample was
assayed after appropriate dilution, If necessary with dlsttlled water. The amount of
clclactlhn was determmed by iodometric
titration.

SllURCIo. AND PURITY

O~

MAURIALS:

Clc!actlhn an hydrate was supphed by Takeda
Chemical Industnes, Osaka, Japan, and
had a potency of 999 \lg mg- l
All other chemicals were reagent grade
and were used without further purificatIOn.
Distilled water was used.

Io.STlMATED LRROR:

Solublhty precision: none specified
Temperature preCision: probably ± 1°c (compiler)
REHRF.NCIo.S:

Ciclacillin anhydrate
COMPONENTS:

(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy Iic acid,6-[[(1-amlnocyclohexyl)carbonyJ]
amlno]-3,3-dlmethyl-7 -oxo
(ciclaclllin
anhydrate); C15H23N304S; [3485-14-1]
(2) Water; H 0; [7732-18-5]
2

VARIABLES:

361

ORIGINAL MEASUREMENTS:

Poole, J. W.; Bahal,
1970,59, 1265-7.

C.K.

J.

Pharm.

Sci.

PREPARED BY:

ReCiprocal of absolute temperature

A. Regosz

EXPERIMENTAL VALUES:

The author determined the apparent equIlibrium solubJilties of ciclacJilin anhydrate
In distilled water versus a reciprocal absolute
temperature. Van 't Hoff plots gave a reasonably good linear relationship for the anhydrous
form for temperatures up to 40°C (Fig).
At 50°C and 60°C a deViation from linearity
was observed. ThiS IS probably due to degradatIOn of the antibIOtiC at the higher temperatures. The value of the heat of solution
for clclaClli1n anhydrate was calculated
to be -4.70 kcal mol-f.

Solubility [mg cm-3]
60
r50 l40 I30

•

I

•

~
.-- .

I-

/

20 f-

L-..JI--II--II~IL-..L.--I.L-I.L-I...LI--IIL-

10

2.8

3.0

3.2

3.4

3.6

AUXILIARY INFORNATION
METHOD APPARATUS/PROCl:.DURE:

An excess of clciaclliin anhydrate (4 g),
was added to 50 cm' of distJiled water
previously eqUilibrated at the deSired temperature. The bottles were rotated at a constant
speed In a water-bath maintained at the
appropriate temperature. Samples withdrawn
at definite Intervals, fJitered through a
Mlilpore fliter and dJiuted Immediately
to aVOid any precipitatIOn. The amount
of the ciclaCllhn was determined by lodometric titratIOn.

SOllRCI:. AND PURITY OF HATERI ALS:

Anhydrous clclacJilin was from Wyeth LaboratOries (Batch C-I0777, m.p. 181-182°C).
The anhydrous form was conclusively characterized by IR spectra, differential thermal
analysis, and Karl Fischer mOIsture determination.

I:.STIMATED I:.RROR:

Solubility precision: none specified
Temperature precIsion: probably ± I °C (compiler)
REFERENCES:

Ciclacillin anhydrate
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CPI1PONENTS:
(I)

4- Thla-l-azablcyclo[3,2,O]heptane-2-carboxy Ilc aCld,6-[[( l-ammocyclohexyl)carbonyl]
am mo]- 3, 3-dlmethyl-7-oxo
(c1c1acillin
anhydrate); C15H23N304S; [3485-14-1]

ORIGINAL MEASUREMENTS:

Braun, A.; Moll, F. Acta Pharm. Technol.
1980, 26, 258-60.

(2) Hydrochloric
aCid;
HCl; [7647-01-0]
(3) Phosphoric aCid, trisodIUm salt Na P0 ;

3

[7601-54-9]
(4) Sodium chlOride; NaCI; [7647-14-5]
(5) Water; H?O; [7732-18-5]

4

PREPARED BY:

VARIABLES:

A. Regosz

One temperature: 37"C
EXPERIMENTAL VALUES:

The authors determmed the maximal solubility of clclacillin m synthetiC gastric jUlce a (Without
pepsm) and compared the results With those obtamed for solubility m human natural gastric JUICe.
Solubility
Synthetic gastric JUICe a
(Without pepsm)
10

2

mg cm

-3

10

465

2

mol dm

Human natural gastric JUice

_3 b

10

1.36

2

mg cm

-3

10

447

2

mol dm

_3 b

1.31

a Accordmg to USP XIX compositIOn of the synthetic gastric flUid, Simulated IS:
3
3
HCJ(35%) - 7.0 cm , NaCl - 2.0 g, pepsm - 3.2 g, distilled water to 1000 cm .
b Calculated by compiler.

AUXILIARY INFORHATION
METHOD

APPARATuS/PRon.DuR~.:

An excess of antibiotic was added to a
250 cm) flask, followed by additIOn of 100 cm)
of synthetiC or natural gastric JUice. The
flUid was stirred at a speed of 55 r.p.m.
at a temperature 37°C for about I hr.
The flUid was then buffered to pH 4.6 usmg
Na P0 4 solutIOn and filtered through a
3
Sartorius SM 11307 filter. The amount of
antibIOtiC m the filtrate was determmed
spectrophotometrlcally at 320 nm (I).

SOURL~,

AND PURITY OF MA1IcRIALS:

Source and pUrity of the C1clacillin as well
as chemicals used were not specified.

ESTIHAH.D r,RROR:

Solubility precIsion: none speCIfied
Temperature preCISIOn: probably ± 1°C (compiler)
~.FERENCES :

(I) Smith, H.W.G.; De Grey, G.E.; Patel, V.].

Analyst 1967,92,247.

Ciclacillin dihydrate
COHPONENTS:
(1) 4-Thla-l-azablcyclo[3,2,0]heptane-Z-carboxyhc aCld,6-[[( J:.ammocyclohexyl)carbonyJ]
ammo]-3,3-dlmethyl-7-oxo, dl hydrate
(Clclacllhn dihydrate; C15H23N304S.2H20
(2) Water; H 0; [7732-18-5]
2

EVALUATOR:
Enc Tomlmson.
Department of Pharmacy,
University of Amsterdam,
The Netherlands.
December 1983.

CRITICAL EVALUATION:
Poole and Bahal (1) have determmed the apparent equtllbnum solublhtles of clclactlhn anhydrate and dihydrate (see prevIOus comptlatlOn) m water as a functIOn of temperature. Their
sample of clclactlhn dihydrate was a pure sample prepared from anhydrous ciclacillm and
conclusively charactenzed by IR and differential thermal analysIs. Jhelr assay procedure
was lodometrlc titratIOn. The precIsIOn m temperature was probably - 1 K (evaluator), and
a preCision In solublhty determinatIOn of ~ 5 % is estimated (evaluator). These authors presented their data In graphical form, which showed a constant relatIOnship between log solublhty
and reciprocal absolute temperature between 283 K and 313 K. Non regular behavior above
these temperatures IS probably attnbutable to degradation of the penlctllm (evaluator). The
value for the heat of solution over the 280 K to 313 K mterval was calculated to be 0.0
kJ mol- l (Units - evaluator). This behavior IS very different to that observed with the dihydrate (see prevIous comptlatlOn). A solublhty over the temperature Interval 283 K to 310 K
of 4.2 x 10 -2 mol dm -3 may be estimated from the orlgmal figure, (evaluator), whICh IS
much lower than that given for clclactllm anhydrate. This value IS estimated to have a preCIsIon of ~ 10 % (evaluator), and must be regarded as tentative.
REFERENCE
(1) Poole, J.W.; Bahal, C.K. J. Pharm. Sci. 1970,59, 1265.

A-H
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Ciclacillin dihydrate

COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy lic aCld,6-[[(I -amlnocyclohexyl)carbonyI]
ammo]-3, 3-dlmethy 1-7 -oxo
(ciclacillin
dihydrate); CI5H23N304S.2H20; [3485-14-1]

ORIGINAL MEASUREMENTS:
Poole. J.W.; Bahal, C.K.
1970, 59, 1265-7.

J.

Pharm.

Sci.

(2) Water; H 0; [7732-18-5]
2
VARIABLES:

PREPARED BY:

Reciprocal of absolute temperature

A. Regosz

EXPERIMENTAL VALUES:
The authors determined the apparent equIlibnum solubilities of Clclacilhn dihydrate
In dlstelled water versus a reciprocal absolute
temperature. Van 't Hoff plots gave a reasonably good linear relatIOnship for the dihydrate
form for temperatures up to 40°C (Fig).
At 50°C and 60°C a deviatIOn from Ilneanty
was observed. ThiS is probably due to degradatIOn of the antibIOtic at these temperatures.
The value of the heat of solutIOn for Clclacillin
dihydrate was calculated to be 0.0 kcal mol-I.
The authors estimated by extrapolating
the straight-line portions of the van 't Hoff
plot the transitIOn temperature for the
dihydrate-anhydrous crystal system at which
the solubility of the two forms IS equal.
The transitIOn temperature for thiS system
was reported as 61°C.

60 ....
50 I40 I30

_

20

-

I

10

2.8

3.0

I

3.2

I

I

3.4

I

I

I

3.6

AUXILIARY INFORHATlON

METHOD APPARATUS/PROCEDURE:
An excess of clclacillin dl hydrate (4 g),
was added to 50 cm' of distilled water
previously equilibrated at the deSired temperature. The bottles were rotated at a constant
speed In a water-bath malntamed at the
appropnate temperature. Samples withdrawn
at defmlte mtervals, filtered through a
Millpore filter and diluted Immediately
to aVOid any precipitatIOn. The amount
of the clclacillm was determined by lodometric titratIOn.

SOURCI:. AND PURl TY OF NATl:.RIALS:

The dihydrate form of clclacillm was prepared
from anhydrous Clclacillin (Wyeth Laborator les batch C-I 0777, m.p.
181-182°C),
by preparmg a saturated solution of the
penicillin m 1.0 N HCI solutIOn and precipitating the hydrated form at pH 7.
The dihydrate form was conclusively characterIzed by IR spectra, differential thermal
analysIs, and Karl Fischer mOisture determmatlOn.
ESTIMATED I:.RROR:
Solubility preCIsion: none specified
Temperature preCisIOn: probably ±loC (compiler)
Rl:.FERENCES.

Azidocillin
COHPONENTS:
(1) 4-Thla-l-azabicycJo[3,2,0]heptane-2-carboxylic aCld,6-[2-azldo-2-phenyl-acetamido]3,3-dlmethyl-7-oxo (azidocillln);
C16H17N504S; [17243-38-8]
(2) Hydrochloric aCid; HCI; [7647-01-0]
(3) Phosphoric aCid, trisodIUm salt; Na P0 ;
3 4
[7601-54-9]
(4) Sodium chloride: NaCI; [7647-14-5]
(5) Water; H 0; [7732-18-5]
2

365

EVALUATOR:
Eric Tomlinson.
Department of Pharmacy,
University of Amsterdam,
The Netherlands.
December 1983.

CRITICAL EVALUATION
Braun and Moll (1) have published the solubility of aZldOClllln In synthetic and natural gastric
JUice at 310 K. The solubility In these was found to be 7.9 x 10- 3 mol dm- 3 and 6.6xIO- 3
mol dm- 3 , respectively. A precisIOn in solubility determinatIOn of :- 5 % IS estimated (evaluator). The temperature precIsion dUring thiS study was probably :- 1 K. The amount of peniCillIn in the sample was determined spectroscopically. However, the fact that the source and
pUrity of the aZldOClllln used were not given means that these data must be rejected.

REFERENCE
(l) Braun, A.; Moll, F. Acta Pharm. Technol. 1980, 26, 258.

Azidocilhn

366
COMPONENTS:

ORIGINAL MEASUREMENTS:

(I) 4- Th la-l-azablcyclo[3,2,O]heptane-2-carboxy lic ac Id ,6-[2-azldo-2-pheny I-acetamldo]3,3-dlmethyl-7-oxo (azidocillln); C 16H 17N5
04S; [17243-38-8]

Braun, A.; Moll, F. Acta Pharm. Technol.
1980, 26, 258-60.

(2) Hydrochloric aCid;
HCI; [7647-01-0]
(3) PhosphorIC aCid, trisodium salt; Na P0 ;
3 4
[7601-54-9]
(4) Sodium chlor Ide;
NaCI;
[7647-14-5]
(5) Water; H 0; [7732-18-5]
2
PREPARED BY:

VARIABLES:

A. Regosz

One temperature: 37°C
EXPERIMENTAL VALUES:

a
The authors determined maXimal solubility of aZldocill1n In synthetic gastric JUice (Without
pepsin) and compared the results with those obtained for solubility In human natural gastric JUICe.

Solubility
Human natural gastric JUICe

Synthetic gastric JUice a
(Without pepsin)
10

2

mg cm

-3

250

10

2

0.66

mg cm

-3

298

10

2

mol dm

_3 b

0.79

3
a According to USP XIX compositIOn of Simulated synthe 1c gastric flUid IS: HCI (35%) - 7.0 cm ;
NaCI - 2.0 g; pepsin - 3.2 g; distilled water to 1000 cm •

3

b

Calculated by compiler.

AUXI LI ARY lNFORHATlON
METHOD APPARATUS/PROCUJURr,:

An excess of aZldocillin was added to a
250 cm' flask, followed by additIOn of
100 cm' of synthetiC or natural gastric
JUice. The flUid was stirred at a speed
of 55 r.p.m. at a temperature of 37°C
for about I hr. The flUid was then buffered
to pH 4.6 uSing Na P0 solutIOn and filtered
3 4
through a Sartorius SM 11307 filter. The
amount of the aZldocillin In the clear
fIltrate was determined spectrophotometrlcally at 322 nm (I).

SOllRU, AND PURl TY OF MATr,Rl ALS:

Sources and pUrities of azidocillin
other chemicals were not speClflCd.

and

r,STlMATED r,RROR:

Solubility preCISIOn: none speCified
Temperature preCISIOn:
± 1°C (compiler).

RU'ERF.NClS:

(I) Brandlss, M.W.; Denny, E.L.; Huber, M.A.;

Steinmann, H.G. Antimicrob.
and Chemotherapy 1962, 626.

Agents

Ampicillin sodium
COHPONENTS:
(I) 4-Thla- I-azablcyclo[3,2,0]heptane-2-carboxyIic aCld,6-[(aminophenylacetyJ)amlno]-3,3dlmethyI7-oxo-, monosodIUm salt (amplcillm
sodium); CI6H18N30I.J.SNa; [69-52-3]

367

EVALUATOR:
EriC Tomlmson.
Department of Pharmacy,
University of Amsterdam,
The Netherlands.

December 1983.

(2) All solvents

CRITICAL EVALUATION:

Marsh fnd Weiss have determined the solubilities of ampicillin sodium In 26 different solvents
at 294- I K. These workers studied two different samples of the antibIOtic from the same
reputable manufacturer (Bristol Laboratories). Sample A exhibited definite blrefrmgence
when viewed under the microscope, whereas sample B was practically amorphous and showed
very few crystalline particles. The amount of peniCillin dissolved was estimated by either
drYing a solutIOn to constant weight, or, with some solvents, by visual eXaminatIOn, s~h
that no eVidence of undissolved solute indicated a solubility of greater than 20 mg cm- .
All values reported were uncorrected for solvent blank, which was generally less than 0.05
mg total. All data accordmg Marsh and Weiss have been recalculated to 51 Units (compiler),
and are given In the Table.
Solubility (at 2942" I K), (mol dm

-3 a
)

Solvent

Sample A

Sample B

water
0.1 N HCI
0.1 N NaOH
methanol
ethanol
Isopropanol
Isoamyl alcohol
cyclohexane
benzene
Iigrom
Isooctane
carbon tetrachloride
ethyl acetate
Isoamyl acetate
acetone
methyl ethyl ketone
dlethylether
ethylene chloride
1,I.J.-dlOxane
chloroform
carbon disulfide
pYridme
formamide
ethylene glycol
propylene glycol
dimethyl sulfoxide

b
b
b
b
b
3.01.J.
5.12
2.02
5.4
6.7
5.9
8.6
9.4
2.83
I.I.J.O
1.J..79
5.9
1.62
3.70
3.18
2.7
8.77
b
b
b
b

b
b
b
b
2
5.33 x 102
1.73 x 102
5.20 x 10-

x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

-3
10_3
10_1.J.
10_5
10_5
10_5
105
10_
5
10_
4
10_3
10_4
10_5
10_1.J.
10_3
10_
4
10_5
10_3
10

°°
°°
°

-4
1.5 x 10_
4
1.29 x 10
b
b

°8.6

-5
x 10_3
4.97 x 10_
4
4.17 x 10

°bb
b
b
b

( a All solvents are probably of U.S.P. or A.C.S. grade as prevIOus (2); b solubility greater
than 5.40 x 10- 2 mol dTTl 3 ).
All these values have an estimated preCisIOn of 2" 5% (evaluator). Sample A and sample B
may be deSignated as crystalline and amorphous forms of ampicillin sodIUm. However, because
of thiS, and the unstated purity of the samples, and since the values In the Table are unconfirmed, the reported solubilities are deSignated as being hl?zhl Y tentative, except for (I) where
the solubility IS reported as bemg greater than 5.40 x 10mol dm- 3 , (which are regarded
as being doubtfuI), and (u) where the solubility IS given as 0, (these being rejected since
the analytical method used IS too insensitive for this value to have any significance).

REFERENCES
(J) Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal. Chern. 1967, 50 1.J.57.
(2) Weiss, P.J.; Andrew, M.L.; Wright, W.W. Antibiotics and Chemotherapy 1957, 7, 374.
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Ampicillin sodium

COMPONENTS:

ORIGINAL MEASUREMENTS:

(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xy Iic aCld,6-[(ammophenylacetyl)am mo]-3,3dlmethyl-7-oxo-, monosodium salt (amplcil1m sodium); C16H18N304SNa; [69-52-3]
(2) Water; H 0; [7732-18-5]
2

VARIABLES:

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

PREPARED BY:

A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of ampicillm sodium m water at 21 ± 1°C was reported for two samples of antibiotic
as bemg:
-3
(l ) greater than 20 mg cm
(2) greater than 20 mg cm- 3

(Greater than 5.40 x 10
(Greater than 5.40 x 10

-2
-2

mol dm
mol dm

-3
-3

solution - compiler)
solutIOn - compiler)

AUXI Ll ARY INFORNATION
METHOD AJ'PARATUS/PROO [lURE:

Ten em' of solvent were added to about
200 mg of the antibIOtic m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(21 ± 1°C). If all of the material appeared
to be m solutIOn, the solubility was considered
to be greater than 20 mg cm-'.

SOURU. AND PURITY or

~lAn.RIALS:

The ampiCillin salts were provided by Bristol
Laboratories; their punty was not specified.
The first sample exhibited defmlte blrefrmgence when viewed under the microscope,
while the second sample was practically
amorphous, showmg very few crystalline
particles.
Water was
grade (l).
<.STlMATW

probably

of

U.S.P.

or

A.C.S.

~.RROR:

Solubility precIsion: none speCified
Tempera ture preCISIOn: ± I °C (authors).
RHERENC<.S:

(l) Weiss,

P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Ampicillin sodium
COMPONENTS:

ORIGINAL MEASUREMENTS:

(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xy hc aCld,6-[(amlnophenylacetyI)amlno]- 3,3dlmethyl-7-oxo-, monosodIum salt (amplCdlin sodIum); C16H18N304SNa; [69-52-3]

Marsh, J.R.; WeIss, P.J. J. Ass. OUk. Anal.
Chern. 1967, 50, 457-62.

(2) HydrochlorIc aCId; HCI; [7647-01-0]
(3) Water; H 0; [7732-18-5]

2

VARIABLES:

PREPARED BY:

A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubdlty of ampIcIllin sodium

In

0.1 N HCI at 21 ± 1°C was reported for two samples of antIbIOtic

as being:
(1) greater than 20 mg cm

-3

(2) greater than 20 rng cm -3

(Greater than 5.40 x 10 -2 mol dm -3 solutIOn - compder )
(Greater than 5.40 x 10 -2 mol dm -3 solutIOn - compder ).

AlJXI LI ARY INFORNATION
METHOD APPARATUS /PROO.lJURf.:
3

Ten cm of 0.1 N HCI were added to about
200 mg of the antIbIOtIc In a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± 1°C). If all of the material appeared
to be In solutIOn, the solubihty was considered
to be greater than 20 mg cm- 3 •

SOURer. AND PURl TY OF MAl f:RI ALS:

The amplcdhn salts were provIded by Bristol
Laboratories; theIr purity was not speCIfied.
The fIrst sample exhIbIted definite bIrefringence when vIewed under the mIcroscope,
whde the second sample was practIcally
amorphous, showing very few crystalline
partIcles.
PurItIes of hydrochloric
were not specifIed.

acid

and

water

lSTIMATW r.RROR:

Solubdlty preCIsIOn: none specified
Temperature preCIsion: ± 1°C (authors).
RLFERENCES:

Ampicillin sodium
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COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xylic aCld,6-[(ammophenylacetyl)ammo]-3,3dlmethyl-7-oxo-, monosodium salt (ampICIl1m sodlum)j CI6HISN304SNaj [69-52-3]
(2) Sodium

hydroxldej

NaOH;

ORIGINAL Mf.ASUREMENTS:

Marsh, J.R.j WeiSS, P.J. J. Ass. Offk. Anal.
Chem. 1967,50, 457-62.

[1310-73-2]

(3) Water; H 0; [7732-IS-5]

2

VARIABLES:

I'RI'I'ARED BY:

A. Regosz

One temperature: 21°C
EXPERIMENTAL VALUES:

SolubIlity of amplcillm sodium m 0.1 N NaOH at 21 ± 1°C was reported for two samples of
antibIOtIC as bemg:
(I) greater than 20 mg cm

(2) greater than 20 mg cm

-3
-3

(Greater than 5.40 x 10 -2 mol dm -3 solutIOn - compIler )
(Greater than 5.40 x 10- 2 mol dm -3 sol utlOn - compiler)

AUXILIARY INFOR}tATJON

Mr_ rHOD A1'PARATlIS/PRon

DUR~,:

Ten cm' of 0.1 N NaOH were added to
about 200 mg of the antibIOtic m a 15 cm'
glass-stoppered test tube and shaken thoroughly by hand for about 2 mm at room temperature (21 ± 1°C). If all of the material appeared
to be m solutIOn, the solubllJty was considered
to be greater than 20 mg cm-'.

~OllRCL

AND 1'1IRI1'\ Or

~IA'11

RIALS:

The ampicIllin salts were provided by Bristol
Laboratorlesj their pUrity was not specIfied.
The first sample exhibited defmlte blrefrmgence when viewed under the microscope,
whIle the second sample was practically
amorphous, showmg very few crystallme
particles.
PUrities of sodium
were not speCified.

hydroxide

and

water

r,S Tl MA rUJ I R({OR:

SolubIlity precIsion: none specified
Temperature preCision: ±loC (authors).

Ampicillin sodium
COMPONENTS:

371

ORIGINAL MEASUREMENTS:

(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxylic aCld,6-[(amlnophenylacetyl)amlno]-3,3dlmethyl-7-oxo-, monosodIum salt (ampIcIllin sodIUm); CI6H1SN304SNa; [69-52-3]
(2) Methanol; CH 0; [67-56-1]
4

VARIABLES:

Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

PREPARED BY.

A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

SolubIlity of ampIcIllin sodIUm

In

methanol at 21 ± 1°C was reported for two samples of antIbIOtIc

as being:
(1) greater than 20 mg cm- 3

(2) greater than 20 mg cm- 3

(Greater than 5.40 x 10
(Greater than 5.40 x 10

-2
-2

mol dm
mol dm

-3
-3

solutIOn - compiler)
solutIOn - compiler)

AUXI LlARY INFORNATlON
METHOD N'PARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antIbIOtIc In a 15 cm' glassstoppered test tube and shaken thoroughly by hand for about 2 min at room temperature (21 ± 1°C). if all of the materIal appeared
to be In solutIOn, the solubilIty was consIdered
to be greater than 20 mg cm-'.

SOURU. ANI) PURITY OF

~1A11,RIALS:

The ampIcillin salts were provIded by Bristol
LaboratorIes; theIr pUrity was not specifIed.
The fIrst sample exhIbited definite bIrefringence when vIewed under the mIcroscope,
while the second sample was practIcally
amorphous, shOWing very few crystalline
partIcles.
Methanol was probably of U.S.P. or A.C.S.
grade.
ESTlMATl-.D F.RROR:

SolubIlity preCIsIOn: none specifIed
Temperature preCIsIOn: ±lOC (authors).
REFERENCES.

A-H·

Ampicillin sodium
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COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxylic aCld,6-[(ammophenylacetyl)ammo]-3,3dlmethyl-7-oxo-, monosodium salt (amplcil1m sodIUm); C16H18N304SNa; [69-52-3]
(2) Ethanol; C H 0; [64-17-5]
2 6

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of ampicillin sodIUm m ethanol at 21 ± 1°C was reported for two samples of antibIOtiC
as bemg:
-2-3
. (Greater than 5.40 x 10
mol dm
solutIOn - compiler)
-3
-2
-3
19.78 mg cm . (5.33 x 10 mol dm
solution - compiler)

(1) greater than 20 mg cm

(2)

-3

AUXI LI ARY INFORNATlON
METHOD AI'PARATUS/PROO.DlIRE:

Ten cm) of solvent were added to about
200 mg of the antibIOtiC m a 15 cm} glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(21 ± 1°C). If there was any vIsible msoluble
material the suspension was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C m a
vacuum oven. After cooling, the residue
was reweighed (± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (± 0.01
mg) welghmg bottle, and the procedure
of evaporation, drymg, cooling and rewelghmg
(± 0.01 mg) was repeated.

~()lIR(

t·. AND I'URI TV m

NAHRI ALS;

The amplcillm salts were prOVided by Bristol
LaboratOries; their purity was not speCified.
The first sample exhibited definite blrefrmgence when Viewed under the microscope,
while the second sample was practically
amorphous, showmg very few crystallme
particles.
Ethanol
grade.

was

~.STIMAn.D

probably of

U.S.P.

or

A.C.S.

r.RROR:

Solubility preCisIOn: none speCified
Temperature precIsion: ± 1°C (authors).

R~.FERENCI:.S .

Ampicillin sodium
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COMPONfNTS :

ORIGINAL MEASURE~NTS:

VARIABLES:

PRLPARED BY:

4- hla-l-azablcyclo[3,2,0]heptane-2-carboxyhc aCld,6-[(amlnophenylacetyl)amlno]-3,3dlmethyl-7-oxo-, monosodium salt (amplclilin sodium); C16HlgN304SNa; [69-52-3]
(2) 2-Propanol (Isopropanol); C HgO; [67-63-0]
5

(1)

One temperature: 21°C

Marsh, J.R.; Weiss, P.J. J. Ass. Olfic. Anal.
Chern. 1967,50, 457-62.

A. Regosz

EXPERIMENTAL VALUES:

Solublhty of amplclihn sodium

In

isopropanol at 21 ± 1°C was reported for two samples of antibIOtic

as being:
(1) 1.13 mg cm -3

(2 ) 6.41 mg cm

-3

(3.04 x 10 -3 mol dm -3 solutIOn - compiler )
(1.73 x 10-2 mol dm -3 solutIOn - complier )

AUXI LI ARY INFORHATION
METHOD AI'PARATUS/PROCWURE:

Ten cm' of solvent were added to about
200 mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any vIsible Insoluble
material the suspensIOn was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at lOO°C. The residue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the residue
was reweighed (± 0.1 mg). If the residue
was 0.5 mg or less, a second ahquot of
clear flitrate was placed In a tared (± 0.0 1
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(± 0.0 1 mg) was repeated.

SOURl L AND PURl TY OF HAl ERI ALS:

The ampicillin salts were provided by Bristol
Laboratories; their pUrity was not speCified.
The first sample exhibited definite birefringence when viewed under the microscope,
whlie the second sample was practically
amorphous, shOWing very few crystalhne
particles.
Isopropanol was probably of U.S.P. or A.C.S.
grade.
~,STlMAn.D

ERROR:

Solublhty precisIOn: none specified
Temperature preCisIOn: ± 1°C (authors).
REFERENO.S.

Ampicillin sodium

374
COMPONENTS:

ORIGINAL MEASUREMENTS:

Marsh, J.R.; WeiSS, P.J. J. Ass. Offic. Anal.
Chem. 1967, 50, 457-62.

(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xylic aCld,6-[(amlnophenylacetyI)amlno]-3,3dlmethyl-7-oxo-, monosodium salt (ampicillin sodium); CI6HISN304SNa; [69-52-3]
(2) I-Butanol,3-methylC H
[123-51-3]
5 l

zO;

(Isoamyl

alcohoI);

VARIABLES:

P RU' ARED BY:

One temperature: 21°C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of ampicillin sodium In Isoamyl alcohol at 21 ± 1°C was reported for two samples
of antibIOtIC as being:
(I)

1.90 mg cm -3

(2) 19.30 mg cm -3

(5.12 x 10

-3

(5.20 x 10

-2

mol dm
mol dm

-3
-2

solutIOn - compiler)
solutIOn - compiler)

AUXILIARY INFORHATlON
METHOD AI'PARATUS /PRlJCU1I'Rt.:

Ten cm' of solvent were added to about
200 mg of the antIbIOtiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 t 1°C). If there was any VISible Insoluble
material the suspensIOn was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°e. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second allquot of
clear filtrate was placed In a tared (± 0.0 I
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(± 0.0 I mg) was repeated.

SOlJRLI

AND PURITY OF HATERIALS:

The ampicillin salts were prOVided by Bristol
LaboratOries; their purity was not speCified.
The first sample exhibited definite birefringence when Viewed under the microscope,
while the second sample was practically
amorphous, shOWing very few crystalline
particles.
Isoamyl alcohol
or U.S.P. grade.

was

probably

of

A.e.S.

t.STlMAHD r.RROR:

Solublllty preCisIOn: none specJflCd
Temperature precIsion: ±loC (authors).
Rt.FERENCIcS.

Ampicillin sodium
COMPONENTS:

375

ORIGINAL MEASUREMENTS:

(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xy lIc aCld,6-[(amInopheny lacetyl)amIno]- 3,3dlmethyl-7-oxo-, monosodium salt (ampicillIn sodium); CI6HISN304SNa; [69-52-3]

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

(2) Cyclohexane; C H 12; [110-S2-7]
6

VARIABLES:

PREPARED BY:

A. Regosz

One temperature: 21·C

EXPERIMENTAL VALUES:

Solubility of ampicillin sodIUm In cyclohexane at 21 ± I·C was reported for two samples of antibIOtiC as beIng:
(1) O.OS mg cm

(2) 0.0 mg cm

-3

-3

(2.02 x 10 -4 mol dm -3 solutIOn - compiler )
(0.0 mol dm -3 solutIOn - compiler )

AUXI LI ARY INFOR!'IATION
METHOD APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antibIOtiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± I ·C). If there was any VISible Insoluble
material the suspension was centrifuged
WithIn an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighIng
bottle and evaporated at 100·C. The reSidue
was further dried for 3 hr at 60·C In a
vacuum oven. After coolIng, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear ftltrate was placed In a tared (± 0.0 I
mg) weighIng bottle, and the procedure
of evaporation, dryIng, cooling and reweighIng
(± 0.01 mg) was repeated.

SOllRer. AND PURITY OF

~L\11·.RIALS;

The ampicillin salts were provided by Bristol
LaboratOries; their pUrity was not speCified.
The first sample exhibited defInite birefrIngence when Viewed under the microscope,
while the second sample was practically
amorphous, shOWIng very few crystalline
particles.
Cyclohexane
U.S.P. grade.

was

probably

of

A.C.S.

t.STIMAnD t.RROR:

Solubility preCisIOn: none speCified
Temperature preCisIOn: ±I·C (authors).
RI_FERENCES:

or

Ampicillin sodium

376

COMPONENTS:
(l) 4- Th la-l-azablcyclo[3,2,0]heptane-2-carbo-

xy hc aCld,6-[(am Inopheny lacetyl)am Ino]-3,3dlmethyl-7-oxo-, monosodIum salt (amplcllItn sodIum); C16HlSN304SNa; [69-52-3]
(2) Benzene; C H ; [71-43-2]
6 6

VARIABLES:

ORIGINAL MEASUREMENTS:

Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chem. 1967,50, 457-62.

PREPARED BY:

A. Regosz

One temperature: 21°C
EXPERIMENTAL VALUES:

Solublhty of amplcllhn sodIum In benzene at 21 ± 1°C was reported for two samples of antibiotIc
as being:
(1) 0.02 mg cm -3

(2) 0.0 mg cm

-3

(5.39 x 10-5 mol dm -3 solutIOn - compiler )
-3
(0.0 mol dm
solution - compiler)

AUXI LlARY I NFORHATION
METHOD

APPARATlJS/PROCtDUR~.:
3

Ten cm of solvent were added to about
200 mg of the antIbIOtIC In a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any VISIble Insoluble
ma terlal the suspensIOn was centrifuged
WIthin an hour. After centrifugatIon, the
clear part of the soIn was filtered under
vacuum and 2 cm 3 of the clear filtrate
were added to a tared (± 0.1 mg) weIghing
bottle and evaporated at 100°C. The reSIdue
was further drIed for 3 hr at 60°C In a
vacuum oven. After coohng, the reSIdue
was reweIghed ( ± 0.1 mg). If the reSIdue
was 0.5 mg or less, a second ahquot of
clear filtrate was placed In a tared (± 0.01
mg) weIghing bottle, and the procedure
of evaporatIon, drying, cooling and reweIghing
(± 0.01 mg) was repeated.

SOURer. AND PURITY OF MAn.RI ALS:

The ampICIllin salts were provided by Bristol
Laboratories; theIr pUrity was not specifIed.
The first sample exhIbited definite bIrefringence when VIewed under the microscope,
while the second sample was practIcally
amorphous, showing very few crystalline
partIcles.
Benzene was probably of A.C.S. or U.S.P.
grade.
ESTIMAHO

~.RROR:

Solubility preCIsIon: none specified
Temperature preCIsIOn: ± 1°C (authors).
REFERENCES:

Ampicillin sodium
CP!-!PONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xylic aCld,6-[(amlnophenylacetyl)ammo]-3,3dlmethyl-7-oxo-, monosodium salt (amplcil1m sodium); C16HlSN304SNa; [69-52-3]
(2) Petroleum ether (ligrom)

VARIABLES:

377

ORIGINAL MEASUREMENTS:

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

PREPARED BY:

A. Regosz

One temperature: 21°C
EXPERIMENTAL VALUES:

Solubility of ampicilhn sodium m ligrom at 21 ± 1°C was reported for two samples of antibiotic
as being:
3 (6.73 x 10- 5 mol dm- 3 solutIOn - compiler).
3
(2) 0.0 mg cm- • (0.0 mol dm -3 solution - compiler)
(1) 0.03 mg cm-

AUXI LI ARY INFORHATION
METHOD A1'PARATlIS/PROCr.DLJRI:.:

Ten cm' of solvent were added to about
200 mg of the antibiotic m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(21 ± 1°C). If there was any visible msoluble
material the suspension was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C m a
vacuum oven. After coolmg, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second ahquot of
clear filtrate was placed m a tared (± 0.01
mg) welghmg bottle, and the procedure
of evaporatIOn, drymg, cooling and rewelghmg
(± 0.0 1 mg) was repeated.

SOURer. AND PURITY OF HAH.RI ALS:

The ampicillin salts were provided by Bristol
LaboratOries; their purity was not specified.
The first sample exhibited definite birefringence when viewed under the microscope,
while the second sample was practically
amorphous, showmg very few crystalline
particles.
Llgrom
grade.

was

probably

of

A.C.S.

or

U.S.P.

r.STlMATED ERROR:

Solubility precIsion: none speCIfied
Temperature precision: ± 1°C (authors).

Rt.FI:.RENO.S:

Ampicillin sodium

378
COMPONENTS:

(1) 4- Thla-l-azablcyclo[3,2,O]heptane-2-carboxylic aCld,6-[(ammophenylacetyl)ammoJ-3,3dlmethyl-7-oxo-, monosodium salt (amplcil1m sodium); CI6H1SN304SNa; [69-52-3]
(2) Pentane,2,2,4-trlmethyl- (Isooctane);
CSH IS; [540-S4-1]

VARIABLES:

ORIGINAL MEASUREMENTS:

Marsh, J.R.; Weiss, P.J. J. Ass. Offk. Anal.
Chern. 1967,50, 457-62.

PREPARED BY:

A. Regosz

One temperature: 21·C
EXPERIMENTAL VALUES:

Solubility of ampicillin sodium m Isooctane at 21 ± I·C was reported for two samples of antibIOtiC
as bemg:
(1) 0.02 mg cm

(2) 0.0 mg cm

-3

-3

(5.92 x 10-5 mol dm -3 solution - compiler )
(0.0 mol dm -3 solutIOn - compiler )

AUXI LlARY INFOR1-IATION
METHOD APPARA TliS /PROO.DURf,:

Ten cm' of solvent were added to about
200 mg of the antibIOtIC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(21 ± 1·C). If there was any VISible msoluble
ma terlal the suspension was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100·C. The reSidue
was further dried for 3 hr at 60·C m a
vacuum oven. After coolmg, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (± 0.01
mg) welghmg bottle, and the procedure
of evaporatIOn, drymg, cooling and rewelghmg
(± 0.01 mg) was repeated.

SOURU.. AND PURl TY OJ

HAl ~.RIALS:

The ampicillin salts were prOVided by Bristol
LaboratOries; their pUrity was not specified.
The first sample exhibited definite blrefrmgence when Viewed under the microscope,
whde the second sample was practically
amorphous, showmg very few crystalline
particles.
Isooctane was probably of A.C.S. or U.S.P.
grade.
lSTIHATED

~,RROR:

Solubility precIsion: none speCified
Tempera ture precIsion: ± I·C (authors).
REFERENCt,S:

Ampicillin sodium
COMPONENTS:

379

ORIGINAL MEASUREMENTS:

(1) If- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xy hc aCld,6-[(am mopheny lacetyI)ammo]-3,3dlmethyl-7-oxo-, monosodium salt (amplcll1m sodium); CI6HI8N30lfSNa; [69-52-3]
(2) Methane,tetrachloro- (carbon tetrachloride);
CCllf; [56-23-5]
VARIABLES:

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, lf57-62.

PREPARED BY:

A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of amplcillm sodIUm m carbon tetrachloride at 21 ± 1°C was reported for two samples
of antibIOtic as bemg:
(1) 0.03 mg cm

-3

(2) 0.0 mg cm -3

(8.62 x 10 -5 mol dm -3 solution - complier )
(0.0 mol dm -3 solution - compiler)

AUXILIARY INFORNATION
METHOD APPARATUS / PROO.DURE:

Ten cm' of solvent were added to about
200 mg of the antibIOtic in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(21 ± 1°C). If there was any vIsible msoluble
material the suspensIOn was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (±0.01
mg) weighing bottle, and the procedure
of evaporatIOn, drymg, cooling and reweighing
(± 0.0 I mg) was repeated.

SOURCE AND PURl TY OF flA Ir.Rl AL5:

The amplcllhn salts were prOVided by Bristol
Laboratories; their purity was not specified.
The first sample exhibited defmlte blrefrmgence when Viewed under the microscope,
while the second sample was practically
amorphous, showmg very few crystallme
particles.
Carbon tetrachloride was probably of A.C.S.
or U.S.P. grade.
ESTIMATED ERROR:

Solubility preCIsIOn: none specified
Temperature precIsIOn: ± 1°C (authors).
REFERENCES:

Ampicillin sodium

380

COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy1Jc aCld,6-[(amlnophenylacetyI)amlno]-3,3dlmethyl-7-oxo-, monosodium salt (ampIcIllin sodIum); C16H18N304SNa; [69-52-3]
(2) AcetIc aCld,ethyl ester (ethyl acetate);
C H 0 ; [141-78-6]
4 8 2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50,457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C
EXPERIMENTAL VALUES:

Solublhty of amplcil1Jn sodium

In

ethyl acetate at 21 ± 1°C was reported for two samples of

antIbIOtIC as being:
(1) 0.04 mg cm- 3 .

(9.42 x 10

-5

mol dm

-3

solutIOn - compiler)
-4
-3
3
(2) 0.06 mg cm- • 0.56 x 10 mol dm
solution - compJ1er)

AUXILIARY INFORHATION
METHOD

APPARATlJS/PROC~.DlIRE:

Ten cm' of solvent were added to about
200 mg of the antibiotic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any vIsible Insoluble
rna tenal the suspensIon was centnfuged
wIthin an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weIghing
bottle and evaporated at 100°C. The resIdue
was further dned for 3 hr at 60°C In a
vacuum oven. After cooling, the residue
was reweIghed (± 0.1 mg). If the resIdue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weIghing bottle, and the procedure
of evaporatIon, drying, cooling and reweIghing
(±0.01 mg) was repeated.

SOURCl AND PURITY OF HAHRIALS:
The ampicll1Jn salts were prOVIded by Bnstol
Laboratones; theIr punty was not specifIed.
The fIrst sample exhIbited definIte bIrefringence when VIewed under the mIcroscope,
whIle the second sample was practIcally
amorphous, shOWing very few crystal1Jne
partIcles.
Ethyl acetate
U.S.P. grade.

was

probably

of

A.C.S.

lSTIMATED ERROR:
Solubl1Jty preCISIon: none speCIfied
Temperature preCIsIOn: ± 1°C (authors).
REFERENCES:

or

Ampicillin sodium

381

COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxylic aCld,6-[(ammophenylacetyl)ammo]-3,3dlmethyl-7-oxo-, monosodIUm salt (ampicillin sodIUm); C16H18N304SNa; [69-52-3]
(2) I-Butanol,3-methyl acetate (Isoamyl
acetate); C 7H 14°2; [123-92-2]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:

One temperature: 21°C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of ampicillin sodIUm In isoamyl acetate at 21 ± 1°C was reported for two samples
of antibIOtic as being:
3
(1) 0.11 mg cm(2) 0.05 mg cm- 3

(2.83 x 10

-4

mol dm

-3

solutIOn - compiler)
-4
-3
( 1.29 x 10 mol dm solution - compiler )

AUXILIARY INFORHATION
Mr,THOD

A1)PARATUS/PROO_DUR~.:

Ten cm) of solvent were added to about
200 mg of the antibIOtiC In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any VISible Insoluble
material the suspension was centrifuged
Within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the residue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drYing, cooling and reweighing
( ± 0.01 mg) was repeated.

SOURCE AND PURITY OF HAn-RIALS:

The ampicillin salts were prOVided by Bristol
Laboratories; their pUrity was not specified.
The first sample exhibited definite birefringence when viewed under the microscope,
while the second sample was practically
amorphous, shOWing very few crystalline
particles.
Isoamyl acetate
or U.S.P. grade.

was

probably

of

A.C.S.

ESTIMATW ERROR:

Solubility precIsion: none specified
Temperature preciSIOn: ± 1°C (authors).
REFERENCES:

Ampicillin sodium

382

COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxyhc aCld,6-[(ammophenylacety1lammo]-3,3dlmethyl-7-oxo-, monosodium salt (amplcJ11m sodIUm); CI6HISN304SNa; [69-52-3]
(2) 2-Propanone (acetone); C H 0; [67-64-1]
3 6

o~1n~~s.lft.~wwm~Tp.:J. J.

VARIABLES:
One temperature: 21°C

PREPARED BY:

Ass. Offic. Anal.

Chern. 1967, 50, 457-62.

A. Regosz

EXPERIMENTAL VALUES:

Solublhty of amplcJ1hn sodIUm m acetone at 21 ± 1°C was reported for two samples of antibIOtic
as bemg:
(I)

0.52 mg cm

-3

(2) greater than 20 mg cm-3

(1.40 x 10

-3

mol dm

-3

solutIOn - compJ1er)
2
mol dm -3 solutIOn - compJ1er)

(Greater than 5.40 x 10-

AUXILIARY INFORNATION

METHOD

APPARATUS/PROO.OURE:

Ten cm) of solvent were added to about
200 mg of the antibiotic in a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(21 ± 1°C). If there was any vIsible msoluble
material the suspensIOn was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear fJltrate
were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C m a
vacuum oven. After coohng, the residue
was reweighed (± 0.1 mg). If the residue
was 0.5 mg or less, a second ahquot of
clear filtrate was placed m a tared (± 0.0 I
mg) welghmg bottle, and the procedure
of evaporation, drymg, coohng and rewelghmg
( ± 0.0 I mg) was repeated.

SOURer. AND FURl TY OF NAHRl ALS:

The amplcilhn salts were provided by Bristol
LaboratOries; their purity was not speCified.
The first sample exhibited defmlte blrefrmgence when viewed under the microscope,
while the second sample was practically
amorphous, showmg very few crystalhne
particles.
Acetone was probably of A.C.S. or U.S.P.
grade.

t.STlMAnD I RROR:

Solubility preCisIOn: none speCified
Temperature preCisIOn: ± 1°C (authors).
Rt.HRENO.S.

Ampicillin sodium
COMPONENTS:

383

ORIGINAL MEASUREMENTS:

(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xy hc aCld,6-[(am mopheny lacetyJ)ammo]- 3,3dlmethyl-7-oxo-, monosodIUm salt (amplctl1m sodium); CI6HISN304SNa; [69-52-3]

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967,50, 457-62.

(2) 2-Butanone (methyl ethyl ketone); C H O;
4 S
[7S-93-3]
VARIABLES:

PREPARED BY:

A. Regosz

One temperature: 21 DC

EXPERIMENTAL VALUES:

Solublhty of amplcllhn sodIUm m methyl ethyl ketone at 21 ± 1DC was reported for two samples
of antibIOtiC as bemg:
O.IS mg cm -3
-3
(2) greater than 20 mg cm
(l)

.
(4.79 x 10 -4 mol dm - 3
solutIOn
- comptler )
-2
(Greater than 5.40 x 10 mol dm -3 solution - comptler )

AUXILIARY INFORHATION
METHOD AI'PARATUS /PROCI:DURl-.:
3

Ten cm of solvent were added to about
200 mg of the antibIOtiC m a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(21 ± 1DC). If there was any VISible msoluble
ma terlal the suspensIOn was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soIn was filtered under
vacuum and 2 cm 3 of the clear ftltrate
were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100DC. The reSidue
was further dried for 3 hr at 60 DC m a
vacuum oven. After coolmg, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second ahquot of
clear ftltrate was placed m a tared (±0.01
mg) welghmg bottle, and the procedure
of evaporatIOn, drymg, coohng and rewelghmg
( ± 0.0 1 mg) was repeated.

~OllRcr

AND PURITY OF MAl ERIALS:

The ampicillin salts were prOVided by Bristol
LaboratOries; their pUrity was not specified.
The first sample exhibited defimte birefringence when Viewed under the microscope,
while the second sample was practically
amorphous, showmg very few crystalhne
particles.
Methyl ethyl ketone was probably of A.C.S.
or U.S.P. grade.
r.STlMATW ERROR:

Solublhty preCIsion: none specified
Temperature preciSIOn: ± 1DC (authors).
RU'ERENC!'.S:

Ampicillin sodium

384
COMPONENTS:

(1) 4- Thla-l-azablcyc!0[3,2,0]heptane-2-carboxy lIc aCld,6-[(ammophenylacetyl)ammo]-3,3dlmethyl-7-oxo-, monosodium salt (amplcll1m sodium); C16H18N304SNa; [69-52-3]
(2) Ethane,I,1 '-oxybls- (dlethyl ether); C H O;
4 lO
[60-29-7]
VARIABLES:

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967,50, 457-62.

PREPARED BY:

One temperature: 21°C

A. Regosz

EXPERIMENTAL VALUES:

Solublhty of ampicillm sodium m dlethyl ether at 21 ± 1°C was reported for two samples of
antibiotic as bemg:

-3 • (5.92 x 10 -5 mol dm -3 solution - compiler )
-3
(2) 0.0 mg cm . (0.0 mol dm-3 solution - complier)
(l ) 0.02 mg cm

AUXILIARY INFORNATlON
MJ.:TIIOI) APPARATUS /PROC~_DURf.:

Ten cm' of solvent were added to about
200 mg of the antibiotic m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any visible insoluble
ma terlal the suspension was centrifuged
wlthm an hour. After centnfugatlOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear flltrate
were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100°C. The residue
was further dned for 3 hr at 60°C m a
vacuum oven. After coohng, the resIdue
was reweighed (± 0.1 mg). If the resIdue
was 0.5 mg or less, a second ahquot of
clear filtrate was placed m a tared (± 0.01
mg) welghmg bottle, and the procedure
of evaporation, drymg, cooling and reweighmg
(± 0.01 mg) was repeated.

SOliRU. ANI) PURITY OF MAU:RIJ\LS:

The ampicIllin salts were prOVided by BrIstol
Laboratories; their pUrity was not specified.
The fIrst sample exhIbIted defmlte birefrmgence when Viewed under the microscope,
while the second sample was practically
amorphous, showmg very few crystallme
particles.
Dlethyl ether
U.S.P. grade.
~.STlMAn.D

was

probably

of

A.C.S.

ERROR:

Solubility preCIsion: none specified
Temperature precIsion: ± 1°C (authors).
REFERENCES:

or

Ampicillin sodium
COMPONENTS:

(l) 4- Thla-l-azabicyclo[3,2,0]heptane-2-carboxyllc aCld,6-[(amlnophenylacetyl)amlno]-3,3dlmethyl-7-oxo-, monosodium salt (amplcl11m sodIUm); C16H18N304SNaj [69-52-3]

(2) E tha ne, dlchloro- (ethylene
C H Cl ; [1300-21-6]
2 4 2

385

ORIGINAL MEASUREMENTS:

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

chloride);

VARIABLES:

PREPARED BY:

A. Regosz

One temperature: 21 °C
EXPERIMENTAL VALUES:

Solublllty of amplcillm sodium in ethylene chloride at 21 ± 1°C was reported for two samples
of antibiotiC as bemg:

( 1) 0.06 mg cm -3
(2) 0.03 mg cm -3

( 1.62 x 10 -4 mol dm -3 solutIOn - compiler)
(8.62 x 10 -5 mol dm -3 solution - compiler)

AUXILIARY INFORHATION
METHOD A1'PARATUS/PROCFDURh:

Ten cm' of solvent were added to about
200 mg of the antibiotiC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any vlsible insoluble
rna tenal the suspensIOn was centnfuged
wlthm an hour. After centnfugation, the
clear part of the soln was fl1tered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± 0.1 mg) weighmg
bottle and evaporated at 100°C. The resldue
was further dned for 3 hr at 60°C m a
vacuum oven. After coollng, the resldue
was rewelghed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second allquot of
clear fl1trate was placed m a tared (± 0.01
mg) welghmg bottle, and the procedure
of evaporation, drYing, coolmg and reweighmg
(± 0.01 mg) was repeated.

SOURCE AND PURl TY OF HAl ERI ALS:

The ampicillin salts were provlded by Bristol
Laboratories; thelr purity was not speclfled.
The flrst sample exhibited definite blrefrmgence when viewed under the microscope,
whlle the second sample was practically
amorphous,
shOWing very few crystalhne
partlcles.
Ethylene chlonde
or U.S.P. grade.

was

probably

of

A.C.S.

~.STIMATED ~.RROR:

Solublhty preClsion: none specified
Temperature precision: ± 1°C (authors).
RLFERENCES:

386

Ampicillin sodium

COMPONENTS:

ORIGINAL MEASUREMENTS:

(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy lic aCld,6-[(am Inopheny lacetyllamlno]- 3,3dlmethyl-7-oxo-, monosodIUm salt (ampicillin sodium); C16H18N304SNa; [69-52-3]
(2) 1,4-DlOxane; C H 0 ; [123-91-1]
4 8 2

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:

A. Regosz

One temperature: 21·C
EXPERIMENTAL VALUES:

Solublhty of amplcilhn sodium in 1,4-Dioxane at 21 ± I·C was reported for two samples of antibIOtic as being:
(1) 1.38 mg cm -3

(2) 1.85 mg cm

-3

(3.70 x 10
(4.97 x 10

-3
-3

mol dm
mol dm

-3
-3

solution - compiler)
solution - compiler)

AUX! LI ARY INFORNATION
METHOD APPARATlJS/PROCWURl:

Ten cm' of solvent were added to about
200 mg of the antibiotic m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(21 ± I·C). If there was any VISible msoluble
material the suspension was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100·C. The residue
was further dried for 3 hr at 60·C m a
vacuum oven. After coolmg, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (± 0.01
mg) welghmg bottle, and the procedure
of evaporation, drymg, coohng and rewelghmg
(± 0.01 mg) was repeated.

SOllRCL AND PURITY OF MATER! ALS:

The ampiCillin salts were provided by Bristol
LaboratOries; their purity was not specified.
The first sample exhibited defmlte blrefrmgence when viewed under the microscope,
while the second sample was practically
amorphous, showmg very few crystalline
particles.
1,4-Dloxane was probably of A.C.S. or U.S.P.
grade.

~,STlMAn,D

ERROR:

Solubility preCISIOn: none specified
Temperature preCision: ± I·C (authors).

RlFERENCES:

Ampicillin sodium
COMPONENTS:

(l) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xy lic aCld,6-[(am !nophenylacety l)am!no]- 3,3dlmethyl-7-oxo-, monosodium salt (ampICillin sodium); CI6H1SN304SNa; [69-52-3]
(2) Methane,trlchloro[67-66-3]

(chloroform);

387

ORIGINAL MEASUREMENTS:

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

CHCI ;
3

VARIABLES:

I'RLI'ARED BY:

One temperature: 21°C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of ampicillin sodium In chloroform at 21 ± 1°C was reported for two samples of antibIOtic
as being:
(I) 0.12 mg cm- 3
(2) 0.16 mg cm- 3

( 3.1S x 10 -4 mol dm -3 solutIOn - compiler)
(4.17 x 10-4 mol dm -3 solutIOn - compiler)

AUXI LI ARY I NFORNATION
METHOD API'ARA fUS/I'RO( I' !JURI' :

Ten cm' of solvent were added to about
200 mg of the antibIOtiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any vIsible Insoluble
material the suspension was centnfuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dned for 3 hr at 60°C In a
vacuum oven. After cooling, the residue
was reweighed (± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
( ±O.O 1 mg) was repeated.

~OURCt.

AND I'UIU TY OF

~1A1

t.RI ALS:

The ampicillin salts were prOVided by Bnstol
Laboratories; their punty was not specified.
The first sample exhibited definite birefringence when Viewed under the microscope,
while the second sample was practically
amorphous, showing very few crystalline
particles.
Chloroform was probably of A.C.S. or U.S.P.
grade.
bSTIMATED I.RROR:

Solubility preCisIOn: none speCified
Temperature precision: ± 1°C (authors).
RHi'.RENCi'.S.

Ampicillin sodium

388
COMPONENTS:

ORIGINAL MEASUREMENTS:

(1) 4- Thla-l-azabicyclo[3,2,0]heptane-2-carboxylic aCld,6-[(aminophenylacetyI)aminol-3,3dlmethyl-7-oxo-, monosodium salt (ampIcillIn sodium); C16H18N304SNa; [69-52-3]
(2) Carbon disulfide; CS ; [75-15-0]
2

VARIABLES:

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

PREPARED BY:

One temperature: 21°C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of ampicillin sodium in carbon disulfide at 21 ± 1°C was reported for two samples
of antibIOtiC as beIng:

-3 • ( 2.69 x 10-5 mol dm -3 solution - compiled
mg cm -3 (0.0 mol dm -3 solution - compiled

(l) 0.010 mg cm

(2) 0.0

AUXILIARY INFORHATION
METHOD APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mIn at room temp
(21 ± 1°C). If there was any VISIble Insoluble
material the suspension was centrifuged
WithIn an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighIng
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear fdtrate was placed In a tared (± 0.01
mg) weighIng bottle, and the procedure
of evaporation, dryIng, coolIng and reweighIng
(± 0.01 mg) was repeated.

SOllRCE AND PURl TV OF MA1 <.RI ALS:

The ampicillin salts were provided by Bristol
LaboratOries; their pUrity was not specified.
The first sample exhibited definite birefrIngence when Viewed under the microscope,
whde the second sample was practically
amorphous, showing very few crystallIne
particles.
Carbon disulfide
or U.S.P. grade.

was

probably

of

A.C.S.

ESTIMATED ERROR:

Solubility preciSion: none speCIfied
Temperature precision: ± 1°C (authors).
REFERENCES:

Ampicillin sodium
COMPONENTS:

389

ORIGINAL MEASUREMENTS:

(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxyhc aCld,6-[(ammophenylacetyl)ammo]-3,3dlmethyl-7-oxo-, monosodIUm salt (amplcll1m sodIUm); C 16H 18N304SNa; [69-52-3]
(2) PYridine; C H N; [110-86-1]
6 5

VARIABLES:

Marsh, J.R.; WeiSS, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

PREPARED BY:

One temperature: 21°C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of amplcllhn sodium

In

pYrIdme at 21 ± 1°C was reported for two samples of antibIOtic

as bemg:
3.26 mg cm- 3
(2) greater than 20 mg cm- 3

(1)

(8.77 x 10-3 mol dm -3 solution - compiler)
-3
(Greater than 5.40 x 10- 2
mol dm solutIOn - compiler)

AUXILIARY INFORNATION
METHOD AI'PARA TUS /PROC~.DURE:

Ten cm' of solvent were added to about
200 mg of the antibIOtic in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any VISible msoluble
material the suspension was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighmg
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C m a
vacuum oven. After coolmg, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (± 0.01
mg) welghmg bottle, and the procedure
of evaporatIOn, drymg, cooling and rewelghmg
(± 0.0 I mg) was repeated.

SOLJRCl AND PURl TY OF MAHRIALS:

The ampicillIn salts were provided by Bristol
LaboratOries; their pUrity was not specified.
The first sample exhibited defmite blrefrmgence when Viewed under the microscope,
while the second sample was practically
amorphous, showing very few crystalline
particles.
PYridine was probably of A.C.S. or U.S.P.
grade.
lSTIMATED lRROR:

SolubilIty precIsion: none specified
Temperature precision: ± 1°C (authors).
REFERENCES:

Ampicillm sodium

390
COMPONENTS:

ORIGINAL MEASUREMENTS:

(I) 4- Thla-l-azablcyclo[3,2,O]heptane-2-carboxylic aCld,6-[(ammophenylacetyl)ammo]-3,3dlmethyl-7-oxo-, monosodIUm salt (ampICIl1m sodIum); CI6HISN304SNa; [69-52-3]

Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chem. 1967, 50, 457-62.

(2) Formamlde; CH NO; [75-12-7]
3

VARIABLES:

PRi'"PARED BY:

A. Regosz

One temperature: 21·C

EXPERIMENTAL VALUES:

SolubIlity of ampIcillin sodIum m formam ide at 21± I·C was reported for two samples of antIbIOtIC
as bemg:
(I) greater than 20 mg cm

(2) greater than 20 mg cm

-3

-3

. (Greater than 5.40 x 10 -2 mol dm -3 solutIon - compl Ier )
• (Greater than 5.40 x 10 -2 mol dm -3 so IutlOn - compl'1 er )

AlJXI LI ARY INFORHATION
METHOD APPARATlJS/PROCWURE:

Ten cm' of solvent were added to about
200 mg of the antIbIOtIC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(21 ± I ·C). If all of the material appeared
to be m solutlon, the solubllltt was conSIdered
to be greater than 20 mg cm- •

SOURCb AND PURITY OF HAHRIALS:

The ampICillin salts were prOVIded by BrIstol
Laboratories; theIr pUrity was not speCIfIed.
The fIrst sample exhIbIted defmite blrefrmgence when viewed under the mIcroscope,
while the second sample was practIcally
amorphous, showmg very few crystallme
partIcles.
Formamlde was probably of A.C.S. or U.S.P.
grade.
t.5TIMAHD I RROR:

Solubility preCIsIOn: none specified
Temperature preCIsIOn: ± I·C (authors).
RU'r,RENCES.

Ampicillin sodium
COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxyhc aCld,6-[(amlnophenylacetyJ)amlno]-3,3dlmethyl-7-oxo-, monosodIUm salt (ampIcIllin sodIum); C16H1SN304SNa; [69-52-3]
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ORIGINAL MEASUREMENTS:
Marsh, l.R.; WeIss, P.l. J. Ass. Offie. Anal.
Chern. 1967,50, 457-62.

(2) 1,2-EthanedlOl (ethylene glycoJ); C H 0 ;
2 6 2
[107-21-1]
VARIABLES:

I'Ri'.I'ARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solublhty of ampicllhn sodIum

In

ethylene glycol at 21 ± 1°C was reported for two samples

of antibIOtIc as being:
(I) greater than 20 mg cm-

(2) greater than 20 mg cm-

3
3

(Greater than 5.40 x 10
(Greater than 5.40 x 10

-2
-2

mol dm
mol dm

-3
-3

solutIOn - compder)
solutIOn - compiler)

AUXI LI ARY INFORl'lATION
METHOD APPARATUS/PROCEDURE:

Ten cm) of solvent were added to about
200 mg of the antIbIOtIC In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± 1°C). If all of the material appeared
to be In solutIOn, the solublhty was conSIdered
to be greater than 20 mg cm-).

SOURU. AND PURl IT OF HAH.RI ALS:

The amplcllhn salts were prOVIded by Bristol
Laboratones; theIr pUrity was not specifIed.
The fIrst sample exhibIted defimte bIrefringence when VIewed under the mIcroscope,
while the second sample was practIcally
amorphous, shOWing very few crystalline
partIcles.
Ethylene glycol
or U.S.P. grade.

was

probably

of

A.C.S.

r,STIHATED r,RROR:

Solublhty precisIOn: none speCIfIed
Temperature preCISIOn: ± 1°C (authors).
RHlRENClS.

Ampicillin sodium

392
COMPONENTS:

ORIGINAL MEASUREMENTS:

(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxyhc aCld,6-[(ammophenylacetyl)ammo]-3,3dlmethyl-7-oxo-, monosodium salt (amplcIl1m sodium); CI6HlgN304SNa; [69-52-3]
(2) 1,2-PropanedlOl (propylene glycol); C Hg0 ;
3
2
[57-55-6]
VARIABLES:

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

PR[f'ARED BY:

A. Regosz

One temperature: 21°C
EXPERIMENTAL VALUES:

Solubility of ampiCillin sodium in propylene glycol at 21 ± 1°C was reported for two samples
of antlblOtlc as bemg:

-3 (Greater than 5.40 x 10- 2
-3
mol dm
solution - complIer)
-2
-3
-3
(2) greater than 20 mg cm • (Greater than 5.40 x 10 mol dm
solutIOn - complier)
(1) greater than 20 mg cm

AUXI L1 ARY INFORMATION
M!'.THOD APPARATUS/PROCWURE:

Ten cm' of solvent were added to about
200 mg of the antibiotic m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(21 ± 1°C). If all of the material appeared
to be m solution, the solubility was considered
to be greater than 20 mg cm- 3 •

SOtlRCE AND I'lJlUTY OF HAHRIALS;

The ampicillin salts were provided by Bristol
Laboratories; their pUrity was not specified.
The first sample exhibited definite birefringence when viewed under the microscope,
while the second sample was practically
amorphous, showmg very few crystallme
particles.
Propylene glycol
or U.S.P. grade.
~,STlMAn.D

was

probably

of

A.C.S.

ERROR:

Solubility precision: none specified
Temperature precision: ± 1°C (authors).
Rt.F!:.R.ENCES;

Ampicillin sodium
COMPONENTS:

(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy lIc aCld,6-[(amInophenylacetyl)amino}3,3dlmethyl-7-oxo-, monosodIum salt (ampicillIn sodIum); C16H18N304SNa; [69-52-3]
(2) Methane,sulfInylbls- (dImethyl sulfoxide);
C H 0S; [67-68-5]
2 6

VARIABLES:

393

ORIGINAL MEASUREMENTS:

Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

PREPARED BY:

A. Regosz

One temperature: 21°C
EXPERIMENTAL VALUES:

SolubIlity of ampicillIn sodium in dImethyl sulfoxIde at 21 ± 1°C was reported for two samples
of antIbIOtIC as beIng:
(1) greater than 20 mg cm

(2) greater than 20 mg cm

-3
-3

(Greater than 5.40 x 10-2 mol dm -3 solutIon - compIler )
(Greater than 5.40 x 10-2 mol dm -3 solutIon - compIler )

AUXILIARY INFORNATION
METHOD APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antibiotic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mIn at room temperature
(21 ± 1°C). If all of the materIal appeared
to be In solutIOn, the solubilitr was conSIdered
to be greater than 20 mg cm- •

SOURCE AND PURITY OF HATERIALS:

The ampicillin salts were provided by Bristol
Laboratories; theIr purity was not specIfIed.
The fIrst sample exhIbIted definIte bIrefrIngence when VIewed under the mIcroscope,
whIle the second sample was practIcally
amorphous, shoWIng very few crystallIne
partIcles.
Dimethyl sulfOXIde was probably of A.C.S.
or U.S.P. grade.
ESTIMATED ERROR:

SolubIlity precIsIon: none speCIfIed
Temperature precision: "' °C (authors).
Ili.FERENCES:
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Ampicillin anhydrate: aqueous solvents

COHPONENTS:
(J) 4-Thla-l-azablcyc!0[3,2,0]heptane-2-carboxylic aCld,6-[(amlnophenylacetyI)amlno]-3,3dlmethyl-7-oxo (ampicillin, amplcJllin anhydrate); C16H19N304S; [69-53-4]
(2) Aqueous solvents

EVALUATOR:
EriC Tomlinson.
Department of Pharmacy,
University of Amsterdam,
The NetherJands.
December J983.

CRITICAL EVALUATION:
The solubJlltles of ampicillin anhydrate In various aqueous and aqueous/organic mixtures
have been reported by SIX groups (1-6). Austin et al first reported the solubility In water
at 303 K and 360 K to be 3.1 x 10- 2 moJ dm- 3 and 3.7 x 10- 2 mol dm- 3 (Units - evaluator),
respectlveJy. Neither a method nor the pUrity or source of the antibiotic were specified.
Later, Marsh and Weiss (2) reported the solubility In water at 294:t I K to be 2.90 x 10- 2
mol dm -3 (units - evaluator). Again, no pUrity of sample was given, although the source was
a reputable pharmaceutical compa~ (Ayerst Laboratones). PooJe et al (3) gave the solubility
In water as 2.90 x 10- 2 mol dm - (Units - evaluator), again, only the commerCial source of
the sample was given. Hill et al (4) have reported the solubility of ampicillin anhydrate In
water at 310.2:t0.5 K to be 2.94 x 10- 2 mol dm- 3 • The amplcilhn content was assayed for
uSing an aCid degradation method. The precIsion In the solubility determination may be estimated as :!: 5% (evaluator). Because of the nature of preparation of the sample of antibIOtic,
and the reasonable temperature control, thiS value only IS deSignated as recommended.
Following their ear her studies (3) Hou and Poole (5) described the Influence of IOniC strength
(KCI) on the solubJllty of ampicillin anhydrate In water at 298 K, (estimated temperature
precIsIOn:!: I K). They report a value at Il= 0.2 of 3.97 x 10- 2 mol dnr 3 In water of pH 6.75.
At IOniC strengths above and beJow thiS (upto Il= 0.8) the soJublhty decreased to a minimum
of about 3 x 10- 2 moJ dm -3. However the graphically given data are not considered further.
The InfJuence of pH on the soJublhty of ampicillin an hydrate has been studied by a number
of groups. TSUJI et aJ (6) examined the pH - soJubJllty behavior at constant IOniC strength
(Il = 0.5 - KCn and temperature (310 K) uSing HCJ or KOH to reguJate the pH. Their resuJts
were presented graphically, and exhibited a U-shaped curve, with a minimum soJubJllty between about pH 4.5 and pH 5.5. The original data have been obtained directly from the authors
(7), and are given In the appropriate compJlatlon sheet. The precIsion In solublhty determinatIOn and the temperature can be estimated as :: 5% and :: 1 K, respectively (evaluator). The
authors fitted the experimental data uSing:
C T Co [(aH+/K l ) + 1 + (K /a +)]
2 H
where Cr. IS the total solubility, C the Intnnslc solubility of the amphotenc ampicillin,
a + the hydrogen Ion activity, and 'k and K the diSSOCiatIOn constants for 2-carboxyhc
H and the conjugated aCid of the alpha-amino2 group, respectively. The authors have stated
aCid
(7) that the intrinSIC solubility of amplcJllln anhydrate calculated In thiS manner IS 3.97 x
10 -2 mol dm -3,whlch accords with their experimentally obtained values at pH's 5.20 and
5.60 of 3.93 x 10- 2 mol dm- 3 and 3.96 x 10- 2 mol drrr 3 , respectively. (The Isoelectnc POint
of thiS peniCillin IS at pH 4.91). Being an ampholyte, am piCJIlin an hydrate showed increased solubJllty both In aCid (below pH 3.0) and In alkah (above pH 7.0). Hou and Poole (5)
have graphically descnbed a slmJlar U-shaped relatIOnship between pH and solubJllty In water
of am piCJIlin anhydrate at 298 K (Il = 0.5). The values appear to be In reasonable agreement
with those of TSUJI et aJ, particularly over the pH Interval 3.0 to 7.0. Hou and Poole have
also determined the pH-apparent rate profile of ampicillin at 308 K In buffers of total IOniC
strength 0.5. They find that aJthough the half life at pH 4.85 IS about 200 hours, thiS fall~
to about 30 hours at pH's 3.0 and 7.0, and to about 10 hours at pH 1.5. ThiS means that
solubility values determined below pH 2.0 and above pH 8, must be regarded as doubtful.
ThiS apphes to the data of TSUJI et aI, although at other pH's their values may be given
a tentative deSignation. A slmJlar consideration apphes to the values reported by Marsh
and Weiss (2) for the solubility In 0.1 N HCl and 0.1 N NaOH at 294:tl K of greater than
5.7 x 10- 2 mol dm -3. However the value of 9.90 x 10- 2 mol dm- 3 (Units - evaluator) at 310.2
::0.5 K In 0.053 N HCl (4), which has a precIsion of determination of :: 5% (evaluator) IS
regarded as being tentative. TSUJI et al have determined the effect of 0.05 mol dm- 3 sodium
dodecylsulfate and 0.04 mol dm -3 cholic aCid at pH 4.91 (I.e. the Isoelectnc POint) and at
310 K (estimated preCIsion =1 K, evaluator) on the aqueous solubJllty of ampicillin anhydrate.
These are 7.8 x 10- 2 mol dm -3 and 4.4 x 10- 2 mol dm- 3 , respectively. These values are estimated to have a preCisIOn of :: 5% (evaluator), and are designated as tentative.
REFERENCES
(I) Austln,K. \V .B.; Marshall, A.C.; Smith, H. Nature 1965, 208, 999.

(2) Marsh, J.R.; WeiSS, P.J. J.Ass. Offic. Anal. Chern. 1067,50, 457.
(3) Poole, J. W.; Owen, G.; Silveno, J.; Freyhof, J.N.; Rosenman, S.B. Curro Ther. Res. Clin. Exp.
1968, 10, 292.
(4) HJlI, S.A.; Jones, K.H.; Seager, H, Taskis, C.B. J. Pharm. Pharmacol. 1975,27, 594.
(5) Hou, J.P.; Poole, J.W. J. Pharm. Sci. 1969,58, 1510.
(6) TsujJ, A.; Nakashima, E.; Hamano, S.; Yamana, T. J. Pharm. Sci. 1978,67, 1059.
(7) TSUJI, A. Personal commUnicatIOn.

Ampicillin anhydrate: aqueous solvents
EVALUATOR:

COHPONENTS:
(J) 4-Thla-l-azablcyclo[3,2,0]heptane-2-carboxy-

IIc aCld,6-[(amInophenylacetyJ)amIno]-3,3dimethyl-7-oxo (ampicillIn, ampicillIn
anhydrate); C16H19N304S; [69-53-4]
(2) Water; H 0; [7732-18-5]
2

Eric Tomlinson.
Department of Pharmacy,
University of Amsterdam,
The Netherlands.
December 1983.

CRITICAL EVALUATION: continued
Poole and Bahal (I) have studied the Influence of temperature on the solubility of ampicillin
anhydrate In water. Over the temperature interval 293 K to 323 K (temperature precision
estimated as :1 K, evaluator) they report a constant heat of solution of-4.2 kJ mor l (Units,
evaluatod. They report their results graphically, from which the follOWing Table may be
constructed:
K

Temperature

SolubilIty
(mol dm- 3 )a

293
303
313
323

2.9
3.4
3.9
4.2

-2

x 10_
2
x 10_
2
x 10_
2
x 10

(a Units, evaluator)
These workers used iodometrIc titration to assay the amount of j'enicillin in their sample.
The values given in the table are estimated to have a precIsion of - 10% (evaluator). However
since the pUrity of the sample was not specIfied (although the source was given) these values
must be regarded as highly tentative.

REFERENCE
(I) Poole, J.W.; Bahal, C.K. J. Pharm. Sci. 1968,57, 1945.
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Ampicillin anhydrate: aqueous solvents

COMPONENTS:
(1) 1>- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy hc aCld,6-[(amJnophenylacetyI)amlno]3,3-dlmethyl-7-oxo- (ampIcIllin; ampIcIllin
anhydratel;
C16HI9N30I>S; [69-53-1>]
(2) Water; Hp; [7732-18-5]

ORIGINAL MEASUREMENTS:
Austin, K. W.B.; Marshall, A.C.;
Nature 1965, 208, 999-1000.

VARIABLES:

PREPARED BY:

Temperature

SmIth, H.

A. Regosz

EXPERIMENTAL VALUES:

Solublhty
percent a

10

2

mol dm

30

1.1

3.1

87

1.3

3.7

_3 6

a probably w/v (compJ1er).
b calculated by compJ1er

AUXI LI ARY INFORNATION
METHOD 'APPARATUS/PROCEDURE:
Nothing speCIfIed

SOURLI'. AND PURITY OF MATERIALS:
AmpIcIllin anhydrate was prepared by eIther
drying the tnhydrate form of ampICIllin
at 80-100°C, or by heating a suspensIon
of hydrated ampicJ1hn In eIther nltromethane
or an other mtrocarbon.
The pun tIes of the
were not specifIed.

ESTIMATED ERROR:
Nothing speCIfIed

REFERENCES:

antIbIOtIC

and

water

Ampicillin anhydrate: aqueous solvents
COMPONENTS:

397

ORIGINAL MEASUREMENTS:

(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xy lic aCld,6-[(am JnophenylacetyJ)ammo]3,3-dlmethyl-7-oxo- (ampICillin; amplcillm
anhydrate);
C16H19N304S; [69-53-4]
(2) Water; H 0; [7732-18-5]
2

VARIABLES:

Marsh, J.R.; Weiss, P.J. J. Ass. Olfie. Anal.
Chern. 1967,50, 457-62.

PREPARED BY:

One temperature: 21°C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of amplClllm anhydrate m water at 21 ± 1°C was reported as:
. )
10.00 mg cm -3 . ( 2.90 x 10 -2 mol dm -3 solution - compiler.

AUXI LI ARY INFORNATION
METHOD ,'APPARATUS /PROCEDURE:
3

Ten cm of solvent were added to about
200 mg of the antibIOtiC m a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(21 ± 1°C). If any msoluble material was
VISible the suspensIOn was centrifuged wlthm
an hour of preparation. The substantially
clear part of the solution was then filtered
by vacuum through a medium-porosity smtered
glass funnel and the clear filtrate collected
m a test tube. Four cm 3 of the clear filtrate
were added to a tared (± 0.01 mg) welghmg
bottle and evaporated by heatmg at 100° C.
The reSidue was further dried for 3 hours
at 60°C m a vacuum oven at a pressure
of 5 mm mercury or less. After cooling
the bottle was reweighed (± 0.0 I mg).

SOURCI:. AND PURl TY OF HAn RI ALS:

AmpICillin an hydrate was prOVided by Ayerst
Labs, Inc., Its pUrity was not specified.
Water was
grade (I).

probably

of

U.S.P.

or

A.C.S.

ESTIHATED ERROR:

Solubility preciSIOn: none speCified
Temperature precIsion: ±I °C (authors).
REFERENCES:

(1) Weiss,

P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7-
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Ampicillin anhydrate: aqueous solvents

COMPONENTS:
(I) 4- Thla-l-azabicyclo[3,2,0]heptane-2-carboxy IIc aCld,6-[(am Inophenylacetyl)ammo]3,3-dlmethyl-7-oxo- (ampicillm; ampIcIllIn
an hydrate);
C16H19N304S; [69-53-4]
(2) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Poole, J. W.; Owen, G.; Silverio, J.; Freyhof,
J.N.; Rosenman, S.B. Curro Ther. Res.
Clin. Exp. 1968, 10, 292-303.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 37°C

EXPERIMENTAL VALUES:

SolubIlIty of ampIcIllIn an hydrate m water at 37 ± 0.5°C was reported as:
)
10.00 mg cm -3 (2.90 x 10 -2 mol dm -3 solutIon - compIler.

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:
An excess of the antIbIotIc was placed m
dIstIlled water mamtamed at 37°C ± 0.5°C,
and agItated at a constant rate by means
of an electrOnically controlled stIrrer. Samples
were drawn through a 0.45 mICron MIIlIpore
fIlter, dIluted WIth water, and the solute
content was determmed spectrophotometrIcally.

SOURCE AND PURITY OF MATERIALS:
Ampicillin an hydrate was supplIed by Wyeth
Lab. Inc., Radnor, Pennsylvania.
Water was dIstIlled.

ESTIMATED ERROR:
SolubIlity preCISIon: not specifIed
Temperature preciSIOn: ±0.5°C

REFERENCES:

(authors).

Ampicillin anhydrate: aqueous solvents
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COMPONENTS:
(I) 4- Thia-l-azabicyc!o[3,2,0]heptane-2-carboxy lic aCld,6-[(am Jnophenylacetyl)amlno]3,3-dimethyl-7-oxo- (ampicillin; ampicillin
an hydrate); C16H19N304S; [69-53-4]
(2) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Hill, S.A.; Jones, K.H.; Seager, H.; Taskls,
C.B. J. Pharm. Pharmacal. 1975, 27, 594-8.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 37°C

EXPERIMENTAL VALUES:

Solublhty of ampiCillin anhydrate In water at 37 ±0.5°C was reported as:
)
10.20 mg cm -3 (2.94 x 10 -2 mol dm -3 solutIOn - compiler.

AUXILIARY
METHOD APPARATUS/PROCEDURE:
An excess of ampicillin anhydrate was stirred
in distilled water for about 3 hours at 37±0.5°C.
A sample was taken from the supernatant
and assayed for ampicilhn content by the
aCid degradation method (1).

INFOR}~TION

SOURCl AND PURITY OF MATERIALS:
Amplcilhn anhydrate was prepared by refluxlng
the trihydrate form In a mixture of 15% v/v
water In Isopropanol. The cooled suspension
was filtered, and the precipitated anhydrate
washed In Isopropanol and dried under vacuum
at room temperature. The Identity of the
sample was investigated by X-ray diffractIOn
and Infrared spectroscopy.
Water was distilled.

ESTIMATED ERROR:
Nothing specified

REFERENCES:
(1) Smith, J.W.G.; De Grey, G.E.;
V.J. Analyst 1967,92, 247-52.

-

Patel,
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Ampicillin anhydrate: aqueous solvents

COMPONENTS:
(I) 4- Thla-l-azablcyc!o[3,2,0]heptane-2-carboxy lic aCid ,6-[(am InophenylacetyJ)ammo]3,3-dlmethyl-7-oxo- (ampicillin; ampicillin
anhydrate);
C 16H 19N304S; [69-53-4]
(2) PotassIUm chloride;
KCl; [7447-40-7]
(3) Water; Hp; [7732-18-5]

ORIGINAL MEASUREMENTS:
Hou, J.P.; Poole, J.W. J. Pharm. Sci. 1969,
58, 1510-5.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 25°C

EXPERIMENTAL VALUES:

Solubility of ampicillin an hydrate m water at constant IOnic strength (~ = 0.2) was reported
as:
13.90 mg cm -3

(3.97 x 10 -2 mol dm -3 solutIOn - compl Ier ).

AUXI LIARY INFORMATION
METHOD APPARATUS/PROCEDURE:
An excess of the antibIOtic m 50 cm' water
were placed m a 120 cm' bottle and rotated
mechanically m a constant temperature
bath for about 2 hours at 25°C. The IOniC
strength was adjusted to 0.2 ~ With potassIUm
chloride. Samples were taken from the supernatant and filtered through a Mllipore filter,
then diluted With water to give a fmal
conc of about 1-4 mg cm..3. The content
of ampICillin was determmed by a modified
IOdometric procedure (1).

SOURCE AND PURITY OF MATERIALS:
Ampicillin anhydrate was supplied by Wyeth
Labs. Its pUrity was greater than 98%.
Potassium chloride was reagent grade. Water
was delOnJsed, distilled and freshly boiled
With a pH of 6.75 at 25°C.

ESTIMATED ERROR:
Nothmg specified

REFERENCES:
(1) WeiSS, P.J. Antibiotics and Chemotherapy
1959, 9, 660-6.

Ampicillin anhydrate: aqueous solvents
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COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy Ilc aCid, 6-[(am JnophenylacetyJ)amlno]3,3-dlmethyl-7-oxo- (ampicillin; ampicillin
anhydratel;
C16H19N304S; [69-53-4]
(2) Potassium chloride;
KCI; [7447-40-7]
(3) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Hou, J.P.; Poole, J. W. J. Pharm. Sci. 1969,
58, 1510-5.

VARIABLES:

PREPARED BY:
A. Regosz

IOnic strength at 25°C

EXPERIMENTAL VALUES:

solubility of ampicillin
-3]
In water [g 100cm
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0.8

fool
......._ _ I
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IOniC strength

f.l

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:

SOURC~

3

An excess of the antibIOtic In 50 cm water
were placed In a 120 cm' bottle and mechaniCally rotated In a constant temperature water
bath for about 2 hours at 25°C. Samples
were taken from the supernatant and filtered
through Mllipore filters, diluted With water
to make a fmal conc of about 1-4 mg cm - 3.
IOniC strength was mamtamed by adding
appropriate amounts of potassIUm chloride.
The content of amplcillm was determmed
by a modified IOdometrlc procedure (1).

AND PURITY OF MATERIALS:

Ampicillin an hydrate was supplied by Wyeth
Labs. Its purity was greater than 98%.
Potassium chloride was reagent grade. Water
was delOnised, distilled and freshly boiled
With a pH of 6.75 at 25°C.

~STIMATED

ERROR:

Nothing speCified

REFERENCES:
(1) WeiSS, P.J. Antibiotics and Chemotherapy
1959, 9, 660-6.
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Ampicillin anhydrate: aqueous solvents

COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy Ilc ac Id,6-[(am JnophenylacetyJ)ammo]3,3-dlmethyl-7-oxo- (ampicillin; ampicillin
anhydratel; C16H19N304S; [69-53-4]
(2) HydrochloriC aCid;
HCI; [7647-01-0]
(3) Potassium hydroXide;
KOH; [1310-58-3]
(4) Potassium chloride;
KCI; [7447-40-7]
(5) Water; H/,o; [7732-18-5]

ORIGINAL MEASUREMENTS:
TSUJI, A.; Nakashima, E.; Hamano, S.; Yamana,
T. J. Pharm. Sci. 1978,67, 1059-66.

VARIABLES:

PREPARED BY:
A. Regosz

EXPERIMENT AL VALUES:

Solubility

pH

a

2.05
2.22
2.62
2.99
3.90
4.04
4.09
4.45
4.59

10

2

mol dm

_3 a

22.60
14.00
8.14
5.56
4.12
4.19
3.92
4.00
3.95

mgcm

_3 b

78.96
48.92
28.44
19.43
14.39
14.64
13.70
13.98
13.80

pH

a

4.66
5.20
5.60
5.64
6.58
7.05
7.37

10

2

mol dm

_3 a

3.81
3.93
3.97 - C
0
3.96
3.89
5.47
7.98
13.50

mg cm

_3 b

13.31
13.73
13.87
13.84
13.59
19.11
27.88
47.17

aNumencal data obtained from the author (A. TSUJi).
b Calculated by compiler
Co - the Intnnsic solubility estimated from the solubility at the Isoelectnc point is defined by equation [I].

AUXILIARY INFORNATION
METHOD APPARATUS/PROCEDURE:
An excess of ampicillin anhydrate was added
to a glass-stoppered flask, followed by addition
of 0.5 mol dm -' KCI aqueous solutIOn to a
constant iOniC strength ()J = 0.5). The suspensIOn
was then adjusted to the appropnate pH
With standard hydrochlonc aCid or potassium
hydrOXide solutIOn. The flask was placed
In a constant temperature water bath at
37°C and mechanically shaken for 2 hours.
A sample was taken through a 0.45 micron
Sartorius membrane filter, the pH was measured, and the sample was assayed after appropriate dilutIOn With water. The content
of ampicillin was deteremlned by IOdometnc
titratIOn and by spectrophotometric measurement at 260 nm.

SOURCl AND PURITY OF MATlRIALS:
AmpiCIllin anhydrate was supplied by Takeda
Chemical Industries, Osaka, Japan and had
a potency of 1015 )Jg/mg- I.
All other chemIcals were reagent grade
and were used Without further purIficatIOn.
Water was distilled.

~STIMATED

ERROR:

Solubility preCision: ±1 % kompJler)
Temperature preCisIOn: ±1°C (compJler).

RU'ERENCES:

Ampicillin anhydrate: aqueous solvents
COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy lIc aCld,6-[(am Jnophenylacetyl)amlno]3,3-dlmethyl-7-oxo- (ampICJlhn; amplcJlhn
anhydrate);
C16H19N304S; [69-53-4]
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ORIGINAL MEASUREMENTS:
TSUJI, A.; Nakashima, E.; Hamano, S.; Yamana,
T. J. Pharm. Sci. 1978, 67, 1059-66.

(2) Hydrochloric aCid;
HCl; [7647-01-0]
hydroxide; KOH; [1310-58-3]
(4) Potassium chloride;
KCl; [7747-40-7]
(5) Water; H 0; [7732-18-5]
2

(3) Potassium

VARIABLES:

PREPARED BY:
A. Regosz

pH at 37"C
COMMENTS

AND/OR

ADDITIONAL

DATA:
solubility [102 mol 00- 3]
100 r-

In the afJgure, the pOints are the experimental
results . The line was calculated from equatIOn [I].

a +
H
C T = Co ( ~ +

K
2
I + ~)

60 f-

40 I20 f-

[I]
10 f-

where C
IS the total solubJlity, CO IS the
T
intrinSIC solublhty of amphoteriC ampicillin
~.e. of the electrically neutral zWltterlOn),
H+ IS the hydrogen-Ion activity of the
solution, and KJ and K
are diSSOCiatIOn
2
constants for Z-carboxyhc aCid and the
conjugated aCid of the a-amino group, respectIvely.

f6 f-

4 f2 r1 f-

I
I
I
I
I
I
I
12345678

.6

pH at a constant iOniC strength of
0.5

P

AUXILIARY INFORHATlON
METHOD APPARATUS/PROCEDURE:

SOURCE AND

ESTlHATED

PURI1~

~RROR:

REFERENCES.

OF HATERIALS:
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COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy IIc aCld,6-[(am InophenylacetyI)amlno]3,3-dlmethyl-7-oxo- (ampicIllin; ampicIllin
an hydrate); C16H19N304S; [69-53-4]
(2) Sodium hydroxide; NaOH; [1310-73-2]
(3) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:

One temperature: 21·C

A. Regosz

EXPERIMENTAL VALUES:

SolubilIty of ampicIllIn anhydrate in 0.1 N solution of sodium hydroxide at 21 ± l·C was reported
as greater than:
20 mg cm -3

(Greater than 5.70

X

)
10 -2 mol dm -3 solution - compiler.

AUXI LI ARY INFORMATION
METHOD APPARATUS/PROCEDURE:
Ten cm' of 0.1 N NaOH were added to
about 200 mg of the antibiotiC in a 15 cm'
glass-stoppered test tube and shaken thoroughly by hand for about 2 min at room temperature (21 ± I ·C). If all of the material appeared
to be In solution, the solubility was conSidered
to be greater than 20 mg cm-'.

SOURCE AND PURITY OF MATERIALS:
AmpicIllIn anhydrate was prOVided by Ayerst
Labs, Inc., ItS pUrity was not speCIfied.
The purity of sodium
were not specIfied.

hydroxide and water

ESTIMATED ERROR:
SolubilIty preCISIOn: none specified
Temperature precIsion: ±I·C (authors).

REFERENCES:

Ampicillin anhydrate: aqueous solvents
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COMPONENTS:
(l) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy hc aCld,6-[(ammophenylacetyl)amlno]3,3-dimethyl-7-oxo- (amplctll1n; amplctll1n
anhydrate);
C16H19N304S; [69-53-4]
(2) Hydrochloric aCid;
HCI; [7647-01-0]
(3) Water; Hp; [7732-18-5]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offk. Anal.
Chem. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubll1ty of ampicillin anhydrate in 0.1 N hydrochloric aCid at 21 ± IOC was reported as greater
than:
20 mg cm -3

)
(Greater than 5.70 x 10 -2 mol dm -3 solutIOn - compiler.

AUXI LI ARY INFORHATION
METHOD APPARATUS/PROCEDURE:
Ten cm] of 0.1 N HCI were added to about
200 mg of the antibIOtic In a 15 cm] glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± I°C). If all of the matenal appeared
to be In solution, the solubll1ty was considered
to be greater than 20 mg cm-].

SOURCE AND PURl IT OF HAHRIALS:
AmpiCillin anhydrate was provided by Ayerst
Lab. Inc., ItS purity was not specIfied.
The pUrity of hydrochloric aCid and water
was not speclfled.

I=.STIMATED ERROR:
Solubll1ty preCISion: none speclfled
Temperature precIsion: ± 1°C (authors).

REFERENCES:

Ampicillin anhydrate: aqueous solvents
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COMPONENTS:

ORIGINAL MEASUREMENTS:

(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xy llc aCld,6-[(am JnophenylacetyJ)amlno]3,3-dlmethyl-7-oxo- (ampicillin; ampICillin
an hydrate);
C16H19N304S; [69-53-4]
(2) Hydrochloric

aCid;

HCI;

Hill, S.A.; Jones, K.H.; Seager, H.; Taskls, C.B.
J. Pharm. Pharmacol. 1975, 27, 594-8.

[7647-01-0]

(3) Water; H 0; [7732-18-5]

2

VARIABLES:

PREPARED BY:

A. Regosz

One temperature: 37°C
EXPERIMENTAL VALUES:

Solubility of ampicillin anhydrate In 0.053 N hydrochloric aCid at 37 ± 0.5°C was reported as:
)
34.50 mg cm -3 (9.90 x 10 -2 mol dm -3 solutIOn - compiler.

AUXI LI ARY INFORNATION
METHOD APPARATUS/PROCEDURE:

An excess or ampicillin anhydrate was stirred
In 0.053 N HCI for about 3 hours at 37±0.5°C.
A sample was taken from the supernatant
and assayed for ampicillin content by the
aCid degradation method (1).

SOURCE AND PURITY OF MATERIALS:

Ampicillin anhydrate was prepared by refluxlng
the trlhydrate form In a mixture of 15% v/v
water In Isopropanol. The cooled suspension
was filtered, and the precipitated anhydrate
was washed In Isopropanol and dried under
vacuum at room temperature. The Identity
of the sample was investigated by X-ray
diffractIOn and Infrared spectroscopy.
Distilled water was used. The
purity of HCI were not described.

source and

l:.STIMATED ERROR:

Nothing specified

REFERENCES:

(1) Smith, J.W.G.; De Grey, G.E.; Patel, V.J.

Analyst 1967,92, 247-52.

Ampicillin anhydrate: aqueous solvents
COMPONE_NTS :

4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy Ilc aCld,6-[(am InophenylacetyJ)amlno]3,3-dlmethyl-7-oxo- (ampicillin; ampiCillin
anhydrate);
C 16H 19N304S; [69-53-4]
(2) Sulfunc aCid monododecyl ester sodium
salt (Sodium dodecyl sulfate); C12H2504SNa;
[151-21-3]
(3) Water; ~O; [7732-18-5]
(1j

407

ORIGINAL MEASUREMENTS:

TSUJI, A.; Nakashima, E.; Hamano, S.; Yamana,
T. J. Pharm. Sci. 1978, 67, 1059-66.

PREPARED BY:

VARIABLES:

A. Regosz

One temperature: 37°C
EXPERIMENTAL VALUES:

Solubllitl of ampicillin anhydrate in aqueous solutIOn at 37°C containing 0.05 mol dm -3 sodium
dodecyl sulfate was reported as:
7.80 x 10- 2 mol dm- 3 . (27.25 mg cm- 3 - compiler).

aEstlmated from solubility at the Isoelectnc pOint.

AUXI LI ARY INFORHATION
METHOD APPARATUS/PROCEDURE:

An excess of ampicillin anhydrate and water
containing 0.05 mol dm -3 sodium dodecyl
sulfate were placed In a glass-stoppered
flask, and mechanically shaken for about
2 hours In a constant temperature water
bath at 37°C. Samples were taken through
a 0.45 micron membrane filter, and determined by IOdometnc titratIOn.

SllURCI:. AND PURl TV OF MA1ERIALS:

Ampicillin anhydrate was supphed by Takeda
Chemical Industnes, Osaka, Japan, and
had a potency of 1015flg/mg-l.
All other chemicals were reagent grade
and were used Without further purificatIOn.
Water was distilled.

I:.STlMATED I:.RROR:

Nothing specified

REFERENCES.
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Ampicillin anhydrate: aqueous solvents

COMPONENTS:
(J) 4- Thla-l-azablcyclo[3,2,O]heptane-2-carbo-

xy Ilc aCid ,6-[(am JnophenylacetyJ)ammo]3,3-dlmethyl-7-oxo- (ampIClllm; amplcillm
anhydrate);
C 16H 19N304S; [69-53-4]
(2) C ho lan-24-olc aCld,3, 7, 12-tr Ihydroxy(cholic aCid); C24H4005; [81-25-4]
(3) Water; H 0; [7732-18-5]
2
VARIABLES:

ORIGINAL MEASUREMENTS:

TSUJI, A.; Nakashima, E.; Hamano, 5.; Yamana,
T. J. Pharm. Sci. 1978,67, 1059-66.

PREPARED BY:

One temperature: 37°C

A. Regosz

EXPERIMENTAL VALUES:

Solubilltya of ampicillm an hydrate m aqueous solution at 37°C contammg 0.04 mol dm -3 cholic
aCid was reported as:
4.40 x 10 -2 mol dm -3 . 05.37 mg cm -3 - compiler )

aEstlmated from solubility at Isoelectrlc pomt.

AUXI LI ARY INFORNATION
METHOD APPARATUS/PROCEDURE:

An excess of ampicillin anhydrate and water
contammg 0.04 mol dm -3 cholic aCid were
placed m a glass-stoppered flask, and mechanIcally shaken for about 2 hours m a constant
temperature water bath at 37°C. Samples
were taken through a 0.45 micron membrane
filter, and determmed by JOdometrlc titratIOn.

SOURCE AND PURITY OF MATl:.RIALS:

Amplcillm an hydrate was supplied by Takeda
Chemical Industries, Osaka, Japan, and
had a potency of 10 I 5 l.1g/mg-1.
All other chemicals were reagent grade
and were used Without further pUrificatIOn.
Water was distilled.

i:.STlMATED ERROR:

Nothmg speCified

R!'.FERENCES:

Ampicillin anhydrate: aqueous solvents
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COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,O]heptane-2-carboxy lic aCld,6-[(am Inophenylacetyl)ammo]3,3-dlmethyl-7-oxo- (ampicillm; ampicillin
an hydrate);
C16H19N304S; [69-53-4]
(2) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Poole, J. W.; Bahal, C.K.
1968, 57, 1945-8.

VARIABLES:

PREPARED BY:

J.

Pharm.

Sci.

A. Regosz

Temperature

EXPERIMENTAL VALUES:

The apparent equilibrium solubilities of
ampicillin anhydrate m distilled water were
determined over the temperature range
20 to 50°C. The value of the heat of solutIOn
was calculated from the sioP of the van
't Hoff plot to be -1.0 kcal mol-T•
20 I-

Solubility [mg cm-3]
10

8

6

4

_

-

_e -e _ e

_e-

_

-_
-

I

2

3.0

I

I

3.1

3.5

AUXILIARY INFORHATION
METHOD N'PARATUS/PROCEDURE:
An excess of ampicillin an hydrate (2 g)
was added to 100 cm 3 of distilled water
prevIOusly eqUilibrated at the deSired temp.
The bottles were rotated m a constant temperature water bath. Samples were Withdrawn
at mtervals and filtered through a Millipore
filter and diluted immediately to avoid
any preCipitatIOn. The ampicillm content
was determmed by IOdometric titratIOn.

SOURCl AND PURITY OF MATERIALS:
Ampicillin anhydrate was from Wyeth LaboratOries, and had a meltmg pomt of 203-204°C.
Its pUrity was not specified.

lSTIMATEO ERROR:
Solubility preciSion: ±2% (compiler)
Temperature precISIon:
± 1% (compiler).
Rr~FERENCES

:
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Ampicillin anhydrate: other solvents

COHPONENTS:
(I) 4-Thla-l-azablcyclo[3,2,O]heptane-2-carboxyhc aCld,6-[(aminophenylacetyJ)ammo]-3,3dlmethyl-7 -oxo
(amplcll1Jn, amplcil1Jn
anhydrate); C16H19N304S; [69-53-4]
(2) All organic and organic/aqueous solvents

EVALUATOR:
Enc Tomhnson.
Department of Pharmacy,
University of Amsterdam,
The Netherlands.
December 1983.

CRITICAL EVALUATION:
Marsh and Weiss have determmed the solubl1Jtles of amplcil1Jn an hydrate in 23 dIfferent
non aqueous solvents at 294~ I K. These workers studied a sample of the antIbIOtIc provided
by Ayerst Laboratones, ItS punty was not specified. The amount of penlcil1Jn dIssolved was
estImated by eIther drymg a solutIon to constant weIght, or, with some solvents, by vIsual
examination, sU~h that no eVIdence of undIssolved solute mdicated a solubl1Jty of greater
than 20 mg cm- • All values reported were uncorrected for solvent blank, whIch was generally
less than 0.05 mg total. All data accordmg to Marsh and WeIss have been recalculated to
SI Units (compiler), and are gIven m the Table.
Solvent

a

Solubl1Jty (at 294~ I K), (mol dm-3)b

methanol
ethanol
Isopropanol
Isoamyl alcohol
cyclohexane
benzene
hgrom

8.49
1.12
1.57
3.58
1.37
5.7
2.9

Isooctane

o

carbon tetrachlonde
ethyl acetate
Isoamyl acetate
acetone
methyl ethyl ketone
dlethylether

ethylene chlonde
1,4-dlOxane
chloroform
carbon disulfIde
pyndme
formamlde

ethylene glycol
propylene glycol
dImethyl sulfoXIde

2.3
7.2
8.6
3.58
1.49
6.3
9.2
1.70
2.72
4.3
6.01

-3
X 10_
3
x 10_
4
x 10_
4
x 10_
4
x 10_
6
x 10_
x 10 5

-5
x 10_
x 10_ 5
x 10_54

x 10_
4
x 10_
x 10_ 5
x 10_5
3
x 10_
4
x 10_
5
x 10_
x 10 3
c
-2
5.27 x 10_
3
6.38 x 10
c

( a All solvents are probably of U.S.P. or A.C.S. grade as prevIOus (2); b Units calculated
by evaluator; c solubl1Jty greater than 5.70 x 10- 2 mol dm -~.
All these values have an estImated preCIsion of ~ 5% (evaluator). Because of the unstated
punty of the sample, and smce the values m the Table are unconfIrmed, the reported solubilitIes are desIgnated as bemg hIghly tentative, except for (I) where the solubilIty IS reported
as bemg greater than 5.70 x 10 -2 mol dm -3, (which are regarded as bemg doubtful), and
(II) where the solubilItIes gIven are less than 4 x 10- 5 mol dm- 3 , (these bemg rejected since
the analytIcal method used IS too insensItive for thIS value to have any SIgnifIcance).
Hou and Poole have reported the effect of salt and organic solvent (20% v/v) on the aqueous
solubl1Jty of ampicillin anhydrate at 298 K (2). They presented theIr results m graphIcal
form (see compilatIOn sheets), though they stated that the solubility in water was 3.97 x
10- 2 mol dm- 3 , (see prevIOus evaluatIOn), but that due to the presence of the organic solvents
(I.e. eIther methanol, ethanol, n-propanol, Isopropanol, acetone, 1,4-dioxane, tetrahydrofuran
or dImethyl sufoxlde), at low salt concentratIons a relatIvely low solublhty was found, but
that thIS mcreased noticeably with an mcrease m salt concentratIon (partIcularly m the
presence of 1,4-dlOxane and tetrahydrofuran). The data are estImated to have been determmed
WIth a preciSIOn of ~ 5% (evaluator), though If read from the origmal fIgure, the values
produced would have an estImated precIsIon of ~ 10%. The values so produced would be
regarded as tentative.

REFERENCES
(I) Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal. Chern. 1967,50 457.
(2) WeIss, P.J.; Andrew, M.L.; Wnght, W.W. Antibiotics and Chemotherapy 1957, 7, 374.
(3) Hou, J.P.; Poole, J.W. J. Pharm. Sci. 1969,58, 1510.

Ampicillin anhydrate: other solvents
COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy IIC aCld,6-[(ammophenylacetyJ)amlno]3,3-dlmethyl-7-oxo- (ampIcIllin; amplclilln
an hydrate);
C16H19N304S; [69-53-4]
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ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

(2) Methanol; CH 0; [67-56-1]
4
VARIABLES:

PREPARED BY:

One temperature: 21°C

A. Regosz

EXPERIMENTAL VALUES:

Solublllty of amplclllln an hydrate In methanol at 21 :tloC was reported as:
)
2.97 mg cm -3 (8.49 x 10-3 mol dm -3 solutlOn - complier.

AUXILIARY INFORMATION
METHOD APPARATUS/PROCWlIRE:

Ten cm) of solvent were added to about
200 mg of the antlblOtlc In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If any Insoluble material was
VISIble the suspenslOn was centrlfuged WIthin
an hour of preparatlOn. The substantIally
clear part of the solutlOn was then flitered
by vacuum through a medIum-porosIty smtered
glass funnel and the clear flitrate collected
In a test tube. Four cm) of the clear flitrate
were added to a tared (± 0.01 mg) weIghing
bottle and evaporated by heatmg at 100° C.
The reSIdue was further dried for 3 hours
at 60°C m a vacuum oven at a pressure
of 5 mm mercury or less. After coollng
the bottle was reweighed (±0.01 mg).

SOllRC~

AND PURITY OF

~~TERIALS:

Ampiclilm anhydrate was provIded by Ayerst
Labs, Inc., ItS purIty was not speCIfIed.
Methanol was probably of U.S.P. or A.C.S.
grade.

~STI~TED

ERROR:

Solublhty precIsIon: none speclfled
Temperature precislOn: ±I °C (authors).
Rr.FERENC~S

:

Ampicillin anhydrate: other solvents
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COMPONENTS:
(1) 4- Thla-l-azabicyclo[3,2,0]heptane-2-carboxy hc aCld,6-[(am InophenylacetyJ)amlno]3,3-dlmethyl-7-oxo- (ampicillin; ampicillin
anhydrate);
C16H19N304S; [69-53-4]
(2) Methanol; CH 0; [67-56-1]
4
(3) Potassium chloride; KCl; [7447-40-7]
(4) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Hou, J.P.; Poole, J. W. J. Pharm. Sci. 1969,
58, 1510-5

VARIABLES:

PREPARED BY:
A. Regosz

IOniC strength at 25°C

EXPERIMENTAL VALUES:

2.0 f-

solubility of ampicillin
In

a 20 % (v/v) mixture

1.6 f-

of methanol in water
[g 100cm- 3]

o

0.2

0.6

0.4

Ionic strength

0.8

p.

AUXILIARY INFORHATION
METHOD APPARATUS/PROCEDURE:
An excess of ampicillin anhydrate and 50 cm'
of a 20% v/v methanol-water mixture were
placed In a 120 cm' bottle and rotated
mechanically In a constant temperature
bath for about 2 hours at 25°C. IOniC strength
was maintained by adding appropriate amounts
of potassIUm chloride. Samples were taken
from the supernatants and filtered through
Millpore filters, then diluted with water
to make final concentratIOns of about 1-4
mg cm..). The ampicillin an hydrate content
was determined by a modified IOdometric
procedure (1).

SUURC!'. AND PURl TV OF MA1 ERI ALS:
Ampicillin anhydrate was supplied by Wyeth
Labs. Its purity was greater than 98%.
Methanol and potassIUm chloride were reagent
grade.
Water was deionized, distilled and
bOiled, with a pH of 6.75 at 25°C.

freshly

ESTIMATED !'.RROR:
Nothing specified

IU.FERENCES:
(1) WeiSS, P.J. Antibiotics and Chemotherapy
1959, 9, 660-6.

Ampicillin anhydrate: other solvents
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COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,Z,0]heptane-Z-carboxylic aCld,6-[(amlnophenylacetyl)amlno]3,3-dimethyl-7-oxo- (ampicillin; ampicillin
anhydrate);
C16H19N304S; [69-53-4]
(Z) Ethanol; C H 0; [64-17-5]
Z 6

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-6Z.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: ZI°C
EXPERIMENTAL VALUES:

SolUbility of ampicillin anhydrate in ethanol at ZI ± 1°C was reported as:
.
. )•
0.39 mg cm -3 • ( 1.IZ x 10 -3 mol dm - 3
solution
- compJler

AUXILIARY INFORNATION
METHOD APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
ZOO mg of the antibiotic In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about Z min at room temp
(ZI ± 1°C). If any insoluble matenal was
vIsible the suspension was centnfuged within
an hour of preparation. The substantially
clear part of the solution was then filtered
by vacuum through a medium-porosity slntered
glass funnel and the clear filtrate collected
In a test tube. Four cm) of the clear fJltrate
were added to a tared (± 0.01 mg) weighing
bottle and evaporated by heating at 100° C.
The residue was further dned for 3 hours
at 60°C In a vacuum oven at a pressure
of 5 mm mercury or less. After coohng
the bottle was reweighed (±0.01 mg).

SOURCE AND PURITY OF MATI:.RIALS:
Ampicillin anhydrate was provided by Ayerst
Labs, Inc., its purity was not specified.
Ethanol
grade.

was

probably

of

U.S.P. or

ESTIMATED I:.RROR:
SolubJlity preCIsion: none specified
Temperature precision: ±l °C (authors).
REFERENCES:

A.C.S.

Ampicillin anhydrate: other solvents

414

COMPONENTS:
(J) 4- Thla-l-azablcyc!o[3,2,0]heptane-2-carboxy Ilc aCld,6-[(am InophenylacetyJ)ammo]3,3-dlmethyl-7-oxo- (amplclllm; amplcillm
anhydrate);
C16H19N304S; [69-53-4]

(2) Ethanol; C H 0; [64-17-5]
2 6
chloride; KCI;
(4) Water; H 0; [7732-18-5]
2

(3) Potassium

ORIGINAL MEASUREMENTS:
Hou, J.P.; Poole, J. W. J. Pharm. Sci. 1969,
58, 1510-5

[7747-40-7]

VARIABLES:

PREPARED BY:
A. Regosz

IOnic strength at 25°C
EXPERIMENTAL VALUES:

2.0 I-

solubJilty of amplciliJn
[g 100cm-3]
1.6

I-

1.2

"'"

•.--.-.

r

0.8

1--

o

I

I

I

I

0.2

0.4

0.6

0.8

IOmc strength

P

AUXILIARY INFORHATION
METHOD APPARATUS/PROCEDURE:

An excess of amplciliJn anhydrate and 50 cm'
of a 20% v/v ethanol-water mixture were
placed m a 120 cm' bottle and rotated
mechanIcally m a constant temperature
bath for about 2 hours at 25°C. lomc strength
was mamtamed by addmg appropriate amounts
of potassium chloride. Samples were taken
from the supernatants and filtered through
MliJpore filters, then diluted WIth water
to make fmal concentrations of about 1-4
mg cm-'. The amplcillm an hydrate content
was determmed by a modified IOdometric
procedure (l).

SOURCIo AND PURITY OF MAH"RIALS:

Amplclllm anhydrate was suppiJed by Wyeth
Labs. Its pUrity was greater than 98%.
Methanol and potassIum chloride were reagent
grade.
Water was deIOnized, distilled and
boiled, WIth a pH of 6.75 at 25°C.

freshly

Nothmg specified

RtFERENCES.
(1) Weiss, P.J. Antibiotics and Chemotherapy
1959,9, 660-6.

Ampicillin anhydrate: other solvents
COMPON~NTS:

(1)

4- Thla-l-azablcycJo[3,2,0]heptane-2-carboxy hc aCld,6-[(amlnophenylacetyJ)amlno]3,3-dlmethyl-7-oxo- (ampIcIllin; ampIcIllin
anhydrate);
C 16H 19N304S; [69-53-4]
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ORIGINAL MEASUREMENTS:

Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chem. 1967, 50, 457-62.

(2) 2-Propanol (lsopropanoJ); C H gO; [67-63-0]
3

VARIABLES:

PREPARED BY:

A. Regosz

One temperature: 21°C
EXPERIMENTAL VALUES:

Solubility of ampIcIllin anhydrate In Isopropanol at 21 ± 1°C was reported as:
)
0.06 mg cm -3 (1.57 x 10 -4 mol dm -3 solutIOn - compiler.

AUXI Ll ARY INFORHATION
METHOD APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antIbIOtIC In a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If any Insoluble material was
vIsIble the suspensIOn was centrifuged WIthin
an hour of preparatIon. The substantIally
clear part of the solutIOn was then filtered
by vacuum through a medIum-porosIty slntered
glass funnel and the clear filtrate collected
In a test tube. Four cm' of the clear filtrate
were added to a tared ( ± 0.01 mg) weIghing
bottle and evaporated by heating at 100° C.
The resIdue was further dried for 3 hours
at 60°C In a vacuum oven at a pressure
of 5 mm mercury or less. After cooling
the bottle was reweIghed (±0.01 mg).

SOtlRe!:. ANO PURl TY OF HATE RIALS :

AmpIcillin anhydrate was prOVIded by Ayerst
Labs, Inc., ItS pUrity was not specifIed.
Isopropanol was of A.C.S. or U.S.P. grade.

!:.STlMATED ERROR:

SolubilIty preCIsIOn: none specifIed
Temperature precIsIon: ± I °C (authors).
Rt_FERENCES:
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COMPONENTS:

ORIGINAL MEASUREMENTS:

Hou, J.P.; Poole, J.W. J. Pharm. Sci. 1969,
58, 1510-5

(1) 4- Thla-1-azablcyc!0[3,2,0]heptane-2-carboxyhc aCld,6-[(ammophenylacetyJ)ammo]3,3-dlmethyl-7-oxo- (amplclihn; amplclihn
an hydrate); C16H19N304S; [69-53-4]
(2) 2-Propanol (lsopropanoJ); C H 0; [67-63-0]
(3) PotassIUm chloride;
K I; 8 [7747-40-7]
(4) Water; H 0; [7732-18-5]
2

2

VARIABLES:

PREPARED BY:
A. Regosz

IOnic strength at 25°C
EXPERIMENTAL VALUES:

2.0

I-

1.2

I-

Solublltty of amplclihn
In

a 20 % (v/v) mixture of

Isopropanol m water
[g 100cm-3]

...-e

-----

o.a Ar--~,
o
0.2

0.4

IOnic strength

-

I

I

Q.6

I

o.a

/-L

AUXILIARY INFORHATlON
METHOD APPARATUS/PROCEDURE:

An excess of ampiclihn anhydrate and 50 cm '
of a 20% v/v Isopropanol-water mixture
were placed m a 120 cm ' bottle and rotated
mechanically in a constant temperature
bath for about 2 hours at 25°C. IOnic strength
was mamtained by adding appropriate amounts
of potassium chloride. Samples were taken
from the supernatants and flitered through
Mlhpore filters, then diluted With water
to make fmal concentrations of about 1-4
mg cm- ' • The ampiclihn anhydrate content
was determmed by a modified lodometrlc
procedure (1).

SOURCl:. AND PURITY OF MAHRIALS:

Ampicillin anhydrate was supplied by Wyeth
Labs. Its pUrity was greater than 98%.
Isopropanol and potassium chloride were
reagent grade.
Water was deionized, distilled and
bolied, With a pH of 6.75 at 25°C.

freshly

ESTIMATl:.D l:.RROR:

Nothmg specified

REFERENCl:.S.

(1) WeiSS, P.J. Antibiotics and Chemotherapy

1959, 9, 660-6.

Ampicillin anhydrate: other solvents
COMPONENTS:
(1)
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ORIGINAL MEASUREMENTS:

4- Thla-l-azablcyc!o[3,2,0]heptane-2-carboxy hc aCld, 6-[(am inophenylacetyl)ammo]3,3-dimethyl-7-oxo- (amplcillm; amplcllhn
anhydrate);
C16H19N304S; [69-53-4]

Hou, J.P.; Poole, J. W. J. Pharm. Sci. 1969,
58, 1510-5

(n-propanol); ~1H80; [71-23-8]
chlonde;
KC1;
[7747-40-7]
(4) Water; H 0; [7732-18-5]
2
(2) I-Propanol

(3) PotasslUm

PREPARED BY:
A. Regosz

VARIABLES:
lomc strength at 25°C

EXPERIMENTAL VALUES:

2.0

I-

Solubility of ampicillin m a
20 % (v/v) mixture of n-propanol
-3
1.(;
m water (g 100cm )
1.2

0.0

il 1 - _ - -I' - _ - - I_
I -_ _
L
I
_.I. L - _ - L

o

0.2

0.4

0.6

0.0

lomc strength

AUXILIARY INFORHATION
METHOD APPARATUS/PROCEDURE:

An excess of amplcllhn anhydrate and 50 cm)
of a 20% v/v n-propanol-water
mixture
were placed m a 120 cm) bottle and rotated
mechamcally m a constant temperature
bath for about 2 hours at 25°C. lomc strength
was mamtamed by addmg appropnate amounts
of potassium chloride. Samples were taken
from the supernatants and flltered through
Mlhpore filters, then dlluted with water
to make final concentratlOns of about 1-4
mg cm-3. The amplcillm anhydrate content
was determmed by a moddled lOdometnc
procedure (I).

SOURCl AND PURl TV OF HATERIALS:

Amplcillm anhydrate was supphed by Wyeth
Labs. Its punty was greater than 98%.
n-Propanol and potassium chloride were
reagent grade.
Water was deiomzed, distilled and
boiled, with a pH of 6.75 at 25°C.

freshly

lSTIMATED lRROR:

Nothing specified

REFERENCES:
(I) Weiss, P.J. Antibiotics and Chemotherapy

1959,9, 660-6.
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COM.PONENTS:

(I) ~- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xylic aCld,6-[(ammophenylacetyJ)ammo}
3,3-dlmethyl-7-oxo- (ampicillin; amplcillm
an hydrate);
CI6HI9N30~S; [69-53-~]
(2) I-Butanol, 3-methy 1- (Isoamyl alcohoJ);
C H 0; [123-51-3]
5 I2
VARIABLES:

ORIGINAL MEASUREMENTS:

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967, 50, ~57-62.

PREPARED BY:

One temperature: 21°C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of ampicillin anhydrate m Isoamyl alcohol at 21 ± laC was reported as:
)
0.13 mg cm -3 ( 3.58 x 10 -~ mol dm -3 solution - compiler.

AllXI LIARY INFORMATION
METHOD APPARATUS/PROCEDURE:

Ten cm) of solvent were added to about
200 mg of the antibiotiC in a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(21 ± laC). If any msoluble material was
VISible the suspension was centnfuged withm
an hour of preparation. The substantially
clear part of the solution was then filtered
by vacuum through a medium-porosity smtered
glass funnel and the clear filtrate collected
m a test tube. Four cm' of the clear filtrate
were added to a tared (± 0.01 mg) welghmg
bottle and evaporated by heating at 100 0 C.
The reSidue was further dried for 3 hours
at 60°C m a vacuum oven at a pressure
of 5 mm mercury or less. After cooling
the bottle was reweighed (± 0.01 mg).

SOURCI:. AND PURITY OF HATERIALS:

Ampicillin an hydrate was provided by Ayerst
Labs, Inc., ItS punty was not specified.
Isoamyl alcohol
or U.S.P grade.

was

probably

of

ESTIHATED I:.RROR:

Solubility precIsion: none specified
Temperature preCision: ±I °C (authors).
REFERENCI:.S:

A.C.S.

Ampicillin anhydrate: other solvents
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COMPONENTS:
(I) 4- Th la-l-azablcyclo[3,2,0]heptane-2-carboxy Ilc aCId, 6-[(am InophenylacetyJ)amlnoJ3,3-dlmethyl-7-oxo- (amplcJlhn; amplcJlhn
anhydrate);
C 16H 19N304S; [69-53-4]
(2) Cyclohexane; C H ; [110-82-7]
6 12

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J. J. Ass. Offk. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solublhty of amplcJJhn an hydrate In cyclohexane at 21 ± 1°C was reported as:
.
)
0.05 mg cm -3 • ( 1.37 x 10 -4 mol dm - 3
solutIOn
- compIler.

AUXILIARY INFORHATION
METHOD APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtIc In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If any insoluble material was
VISIble the suspensIOn was centrifuged within
an hour of preparatIOn. The substantIally
clear part of the solutIOn was then fJltered
by vacuum through a medIUm-porosIty slntered
glass funnel and the clear fJltrate collected
In a test tube. Four cm' of the clear fJltrate
were added to a tared (± 0.01 mg) weIghing
bottle and evaporated by heating at 100° C.
The reSIdue was further dried for 3 hours
at 60°C In a vacuum oven at a pressure
of 5 mm mercury or less. After cooling
the bottle was reweIghed (± 0.0 I mg).

SOURCE:. AND PURITY OF MATl:.RIALS:
Amplcilhn anhydrate was provIded by Ayerst
Labs, Inc., ItS pUrity was not specified.
Cyclohexane
U.S.P. grade.

was

probably

of

A.C.S.

ESTIMATED ERROR:
Solublhty precIsIon: none speCIfied
Temperature preClsion:± 1 °c (authors).

REFERENCES:

or
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COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy lic aCld,6-[(am lnophenylacetyllamlnoJ3,3-dlmethyl-7-oxo- (ampicillin; ampicillin
anhydrate);
C16H19N304S; [69-53-4]
(2) Benzene; C H ; [71-43-2]
6 6

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21·C

EXPERIMENTAL VALUES:

Solubility of ampicillin anhydrate In benzen at 21 ± I·C was reported as:
0.002 mg cm -3 (5.72 x 10 -6 mol dm -3 solutIOn - compiler).

AUXI LIARY INFORNATION
METHOD APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1·C). If any Insoluble matenal was
vIsible the suspensIOn was centnfuged within
an hour of preparatIOn. The substantially
clear part of the solutIOn was then filtered
by vacuum through a medIUm-porosity slntered
glass funnel and the clear filtrate collected
In a test tube. Four cm' of the clear filtrate
were added to a tared (± 0.01 mg) weighing
bottle and evaporated by heating at 100· C.
The reSidue was further dned for 3 hours
at 60·C In a vacuum oven at a pressure
of 5 mm mercury or less. After cooling
the bottle was reweighed (±0.01 mg).

SOURCE AND

PURI1~

OF MATlRIALS:

Ampicillin anhydrate was prOVided by Ayerst
Labs, Inc., ItS pUrity was not specified.
Benzene was probably of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:
Solubility precISIon: none specified
Temperature preCisIOn: ±I·C (authors).

REFERENCES:

Ampicillin anhydrate: other solvents
COMPONENTS:

(1) 4- Thla-l-azabicyclo[3,2,0]heptane-2-carbo-

xy lic aCld,6-[(am Jnophenylacetyl)amlno]3,3-dlmethyl-7-oxo- (ampicillin; ampiCillin
an hydrate);
C16H19N304S; [69-53-4]
(2) Petroleum ether (llgroln)

VARIABLES:
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ORIGINAL MEASUREMENTS:

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967,50, 457-62.

PREPARED BY:

A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of ampiCillin anhydrate in ligroln at 21 ±loC was reported as:
)
0.01 mg cm -3 ( 2.86 x 10 -5 mol dm -3 solutIOn - compiler.

AUXILIARY INFORHATION
METHOD M'PARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antibIOtic in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If any Insoluble material was
vIsible the suspensIOn was centrifuged within
an hour of preparation. The substantially
clear part of the solutIOn was then filtered
by vacuum through a medIUm-porosity slntered
glass funnel and the clear filtrate collected
In a test tube. Four cm' of the clear filtrate
were added to a tared ( ± 0.0 I mg) weighing
bottle and evaporated by heating at 100° C.
The residue was further dried for 3 hours
at 60°C In a vacuum oven at a pressure
of 5 mm mercury or less. After cooling
the bottle was reweighed ( ±O.O I mg).

SOURCr. AND PURITY OF MATERIALS:

AmpiCillin an hydrate was provided by Ayerst
Labs, Inc., ItS pUrity was not speCIfied.
Llgroln
grade.

was

probably

of

A.C.S.

or

ESTIMATED ERROR:

Solubility precIsion: none specified
Temperature preclslon:± 1°c (authors).
REFERENCES:

U.S.P.
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CQ!1PONENTS:
(1) 4- Thla-l-azablcyclo[J,2,0]heptane-2-carboxy Ilc aCld,6-[(am InophenylacetyI)amlno]3,3-dlmethyl-7-oxo- (ampicillin; ampicillin
an hydrate);
C16H19N304S; [69-53-4]
(2) Pentane,2,2,4-trlmethyl- (Isooctane);
CSH ; [540-S4-1]
lS

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of ampicillin anhydrate in Isooctane at 21 ± 1°C was reported as:
)
0.00 mg cm -3 • (0.00 x mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOU APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If any Insoluble material was
VISible the suspension was centrifuged within
an hour of preparation. The substantially
clear part of the solutIOn was then filtered
by vacuum through a medIUm-porosity slntered
glass funnel and the clear filtrate collected
In a test tube. Four cm' of the clear filtrate
were added to a tared (± 0.01 mg) weighing
bottle and evaporated by heating at 100° C.
The reSidue was further dried for 3 hours
at 60°C in a vacuum oven at a pressure
of 5 mm mercury or less. After cooling
the bottle was reweighed (±0.01 mg).

SOURC~

AND PURITY OF MA1ERIALS:

Ampicillin anhydrate was provided by Ayerst
Labs, Inc., ItS purity was not specified.
Isooctane was probably of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:
Solubility preCISIon: none specified
Temperature preCisIOn: ±loC (authors).

REFERENCES.

Ampicillin anhydrate: other solvents
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COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy!lc aCld,6-[(amJnophenylacetyJ)amlno]3,3-dlmethyl-7-oxo- (amplclllm; ampICIllin
anhydratel; C16H19N304S; [69-53-4]
(2) Methane,tetrachloro- (carbon tetrachlonde);
CCI ; [56-23-5]
4

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chern. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:

One temperature: 21°C

A. Regosz

EXPERIMENTAL VALUES:

SolubIlity of ampICIllin anhydrate In carbon tetrachlonde at 21 ± 1°C was reported as:
.
)
0.01 mg cm -3 ( 2.29 x 10 -5 mol dm - 3
solution
- complier.

AUXILIARY INFORHATION
METHOD APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antIbIOtIc in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If any Insoluble matenal was
VISIble the suspensIOn was centnfuged WIthin
an hour of preparatIOn. The substantIally
clear part of the solutIOn was then filtered
by vacuum through a medIUm-porosIty smtered
glass funnel and the clear fIltrate collected
In a test tube. Four cm' of the clear fIltrate
were added to a tared (± 0.01 mg) weighing
bottle and evaporated by heating at 100° C.
The reSIdue was further dned for 3 hours
at 60°C in a vacuum oven at a pressure
of 5 mm mercury or less. After cooling
the bottle was reweIghed (±0.01 mg).

SOURCE AND PURl TY OF MA1ERIALS:
Ampicillin anhydrate was provided by Ayerst
Labs, Inc., ItS purity was not specifIed.
Carbon tetrachlonde was probably of A.C.S.
or U.S.P. grade.

ESTIMATED ERROR:
Solubility preCISIOn: none specifIed
Temperature preCIsion: ±l °C (authors).

REFERENCES:
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COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,O]heptane-2-carboxy Ilc aCld,6-[(amInophenylacetyl)amlno]3,3-dlmethyl-7-oxo- (amplcilhn; amplcilhn
anhydrate);
C16H19N304S; [69-53-4]
(2) AcetiC acid,ethyl ester (ethyl acetate);
C H 0 ; [141-78-6]
4 8 2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21·C

EXPERIMENTAL VALUES:

Solubility of amplcilhn anhydrate In ethyl acetate at 21 ± I·C was reported as:
0.03 mg cm -3 ( 7.16 x 10-5 mol dm -3 solutIOn - compiler).

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibiotic In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± I ·C). If any Insoluble material was
vIsible the suspensIOn was centrifuged within
an hour of preparation. The substantially
clear part of the solution was then filtered
by vacuum through a medium-porosity slntered
glass funnel and the clear filtrate collected
In a tcst tube. Four cm) of the clear filtrate
were added to a tared ( ± 0.01 mg) wClghlng
bottle and evaporated by heating at 100· C.
The residue was further dried for 3 hours
at 60·C In a vacuum oven at a pressure
of 5 mm mercury or less. After cooling
the bottle was reweighed (± 0.01 mg).

SOURCI:. AND PURl TV OF MATI:.RIALS:
Ampicillin an hydrate was provided by Ayerst
Labs, Inc., ItS purity was not specIfied.
Ethyl acetate
U.S.P. grade.

was

probably

of

ESTIMATED ERROR:
SolubilIty precIsIOn: none speCified
Temperature precision: ±I·C (authors).

Rl:.FERENCES.

A.C.S. or

Ampicillin anhydrate: other solvents
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COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy hc aCld,6-[(arr InophenylacetyJ)amlno]3,3-dirnethyl-7-oxo- (arnplcilhn; al"1picilhn
anhydrate);
C16H19N304S; [69-53-4]
(2) 1-5utanol,3-methyl acetate (isoamyl
acetate); C 7 H14°2; [123-92-2]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chem. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

SolubJilty of amplcllhn anhydrate In isoamyl acetate at 21 ± 1°C was reported as:
-3 (
-5
-3
0.03 mg cm
8.59 x 10 mol dm
solution - compiled.

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antIbIOtic in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If any Insoluble material was
VISIble the suspensIon was centrifuged within
an hour of preparation. The substantIally
clear part of the solution was then fJltered
by vacuum through a medIUm-porosity slntered
glass funnel and the clear fJltrate collected
In a test tube. Four cm' of the clear filtrate
were added to a tared (± 0.01 mg) weighing
bottle and evaporated by heating at 100° C.
The reSIdue was further dried for 3 hours
at 60°C In a vacuum oven at a pressure
of 5 mm mercury or less. After cooling
the bottle was reweIghed (± 0.0 I mg).

SOURCE AND PURITY OF MAn.RIALS:
AmplclllJn anhydrate was provIded by Ayerst
Labs, Inc., ItS pUrity was not specified.
Isoamyl acetate
or U.S.P. grade.

was

probably

of

ESTIMATED ERROR:
SolubiIJty precISIon: none specified
Temperature preclslon:± 1°C (authors).

REFERENCES:

A.C.S.
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COt-\.PONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy llc aCld,6-[(am Jnophenylacetyl)amlno]3,3-dlmethyl-7-oxo- (ampicillin; ampiCillin
an hydrate); C16H19N304S; [69-53-4]
(2) 2-Propanone (acetone); C H 0; [67-64-1]
3 6

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of ampicillin anhydrate In acetone at 21 ± 1°C was reported as:
)
0.13 mg cm -3 0.58 x 10 -4 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD APPARATUS /PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibiotiC In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(2 I ± 1°C). If any Insoluble material was
VISible the suspensIOn was centrifuged Within
an hour of preparation. The substantially
clear part of the solution was then filtered
by vacuum through a medIUm-porosity slntered
glass funnel and the clear filtrate collected
In a test tube. Four cm) of the clear filtrate
were added to a tared ( ± 0.0 I mg) weighing
bottle and evaporated by heating at 100° C.
The reSidue was further dried for 3 hours
at 60°C In a vacuum oven at a pressure
of 5 mm mercury or less. After cooling
the bottle was reweighed (± 0.0 I mg).

SOURCE AND

PURI1~

OF MATERIALS:

AmpiCillin anhydrate was prOVided by Ayerst
Labs, Inc., ItS purity was not specified.
Acetone was probably of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:
Solubility precIsion: none speCified
Temperature precIsion: ±I °c (authors).

REFERENCES:

Ampicillin anhydrate: other solvents
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COMPONENTS:
(1) 4- Thla-l-azablcycJo[3,2,0]heptane-2-carboxy lic aCld,6-[(aminophenylacetyJ)amlno]3,3-dlmethyl-7-oxo- (ampicillin; ampicillin
anhydrate); C16H19N304S; [69-53-4]
(2) 2-Propanone (acetone); C 3H 0; [67-64-1]
6
(3) Potassium chloride;
KCI; [7747-40-7]
(4) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Hou, J.P.; Poole, J.W. J. Pharm. Sci. 1969,
58, 1510-5

VARIABLES:

PREPARED BY:
A. Regosz

IOniC strength at 25°C

EXPERIMENTAL VALUES:

2.0 f-

Solubility of ampicillin

In

20 % (v/v) mixture of
acetone

a
1.6 f-

water
-3]
[g 100cm
In

___ e--------'e
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Ionic strength,

AUXILIARY INFORNATION
METHOD APPARATUS/PROCEDURE:
An excess of ampicillin anhydrate and 50 cm'
of a 20% v/v acetone-water mixture were
placed In a 120 cm' bottle and rotated
mechanically in a constant temperature
bath for about 2 hours at 25°C. IOniC strength
was maintained by adding appropriate amounts
of potassium chlonde. Samples were taken
from the supernatants and filtered through
Mllipore filters, then diluted With water
to make final concentrations of about 1-4
mg cm-'. The ampicillin anhydrate content
was determined by a modified IOdometnc
procedure (1).

SOURCE AND PURITY OF MATERIALS:
Ampicillin an hydrate was supplied by Wyeth
Labs. Its punty was greater than 98%.
Acetone and potassium chlonde were reagent
grade.
Water was deIOnized, distilled and
boiled, With a pH of 6.75 at 25°C.

freshly

ESTIMATED ERROR:
Nothing specified

REFERENCES:
(1) Weiss, P.J. Antibiotics and Chemotherapy
1959, 9, 660-6.

A-O
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COMPONENTS:

ORIGINAL MEASUREMENTS:

(I) It- Thla- I -azablcyclo[3,2,0]heptane-2-carbo-

xy lic aCld,6-[(amlnophenylacetyJ)amlno]3,3-dlmethyl-7-oxo- (ampicillin; amplclllin
anhydrate);
C 16 H I 9N30ltS;
[69-53-lt]

Marsh, J.R.; Weiss, P.J. J. Ass. OUic. Anal.
Chem. 1967,50, lt57-62.

(2) 2-Butanone (methyl ethyl ketone); C H 0;
lt 8
[78-93-3]
VARIABLES:

PREPARED BY:

A. Regosz

One temperature: 21·C
EXPERIMENTAL VALUES:

Solubllity of amplclllin anhydrate
0.05 mg cm -3

In

methyl ethyl ketone at 21 ± I·C was reported as:
( J.lt9 x 10 -It mol dm -3 solutIOn - complier.
)

AUXILIARY lNFORHATlON
METHOD N'PARATUS/PROCEDURE"

Ten cm' of solvent were added to about
200 mg of the antibiotic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(2 I ± I ·C). If any Insoluble matenal was
vIsible the suspension was centrifuged Within
an hour of preparation. The substantially
clear part of the solutIOn was then filtered
by vacuum through a medIUm-porosity slntered
glass funnel and the clear flltrate collected
In a test tube. Four cm' of the clear flltrate
were added to a tared (± 0.01 mg) weighing
bottle and evaporated by heating at 100· C.
The residue was further dried for 3 hours
at 60·C In a vacuum oven at a pressure
of 5 mm mercury or less. After cooling
the bottle was reweighed ( ±O.O I mg).

SOURCI-. AND PURITY OF HATI-.RlALS:

Amplclllin anhydrate was prOVided by Ayerst
Labs, Inc., ItS punty was not speclflCd.
Methyl ethyl ketone was probably of A.C.S.
or U.S.P. grade.

r.STlHAHD ERROR:

Solubility preCiSion: none speCified
Temperature precIsIOn: ±I·C (authors).
REFERENCES:

Ampicillin anhydrate: other solvents
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ORIGINAL MEASUREMENTS:

COMPONENTS:

(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xy Iic aCld,6-[(am InophenylacetyJ)ammo]3,3-dlmethyl-7-oxo- (amplcillm; amplcillm
an hydrate);
C16H19N304S; [69-53-4]

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

(2) Ethane,I,I'-oxybls- (dlethyl ether); C H100;
4
[60-29-7]
VARIABLES:

PREPARED BY:

A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of amplcillm anhydrate m diethyl ether at 21 ± 1°C was reported as:
0.02 mg cm -3 . (6.30 x 10 -5 mol dm -3 solutIOn - compl Ier ).

AllXI LI ARY INFORNATlON
METHOD APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antibIOtiC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(21 ± 1°C). If any msoluble matenal was
vIsible the suspensIOn was centrifuged wlthm
an hour of preparatIOn. The substantially
clear part of the solutIOn was then filtered
by vacuum through a medlum-poroslty smtered
glass funnel and the clear fJltrate collected
m a test tube. Four cm' of the clear filtrate
were added to a tared (± 0.0 I mg) welghmg
bottle and evaporated by heatmg at 100° C.
The residue was further dned for 3 hours
at 60°C m a vacuum oven at a pressure
of 5 mm mercury or less. After coolmg
the bottle was reweighed (± 0.0 I mg).

SOllRCl ANlJ PURITY OF MATERIALS:

Amplcillm anhydrate was prOVided by Ayerst
Labs, Inc., ItS purity was not specified.
Dlethyl ether
U.S.P. grade.

was

probably

of

A.C.S.

lSTlMATED lRROR:

Solubility preCisIOn: none specified
Temperature preCision: ±I °C (authors).
RU'ERENClS.

or
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COMPONENTS:
(J) 4- Thla- l-azablcyclo[3,2,O]heptane-2-carboxy hc aCld,6-[(amlnophenylacetyJ)ammo]3,3-dlmethyl-7-oxo- (amplClIlin; amplclllin
anhydrate);
C16H19N304S; [69-53-4]
(2) Ethane ,dlchloro- (ethylene chloride);
C H CJ ; [1300-21-6]
2 4 2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of amplcillm anhydrate m ethylene chloride at 21± 1°C was reported as:
)
9. I6 x 10 -5 mol dm -3 solutIOn - complier.

AUXILIARY INFORNATION
METHOD APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(21 ± 1°C). If any msoluble material was
VISible the suspension was centrifuged wlthm
an hour of preparation. The substantially
clear part of the solutIOn was then filtered
by vacuum through a medIUm-porosity smtered
glass funnel and the clear filtrate collected
m a test tube. Four cm' of the clear filtrate
were added to a tared (± 0.01 mg) welghmg
bottle and evaporated by heatmg at 100° C.
The reSidue was further dried for 3 hours
at 60°C m a vacuum oven at a pressure
of 5 mm mercury or less. After cooling
the bottle was reweighed (± 0.01 mg).

SOURCE AND PURITY OF MATERIALS:
Amplcillm an hydrate was prOVided by Ayerst
Labs, Inc., ItS pUrity was not specified.
Ethylene chlOride
or U.S.P. grade.

~STIMATED

was

probably

of

ERROR:

Solubllity precision: none specified
Temperature preCIsion: ±loC (authors).

REFERENCES:

A.C.S.

Ampicillin anhydrate: other solvents
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CPI1PONENTS:
(I) 4- Thla-l-azablcyclo[3,2,O]heptane-2-carboxy!lc aCld,6-[(am Inophenylacetyl)amlno]3,3-dlmethyl-7-oxo- (amplcJllJn; amplcJllJn
anhydrate); C16H19N304S; [69-53-4]
(2) 1,4-DlOxane; C H g0 ; [123-91-1]
4
2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

SolubJlity of ampIcillin anhydrate in 1,4-dioxane at 21 ± 1°C was reported as:

0.60 gm cm -3

( 1.70 x 10 -3 mol dm -3 solutIon - compJler ).

AUXILIARY INFORHATION
METHOD N'PARATUS/PROCEDURE:
Ten cm] of solvent were added to about
200 mg of the antIbIOtIC in a 15 cm] glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If any Insoluble matenal was
vIsIble the suspensIon was centrifuged WIthin
an hour of preparatIOn. The substantIally
clear part of the solutIon was then filtered
by vacuum through a medIUm-porosIty slntered
glass funnel and the clear fJltrate collected
In a test tube. Four cm] of the clear fJltrate
were added to a tared ( ± 0.01 mg) weIghing
bottle and evaporated by heating at 100° C.
The resIdue was further dned for 3 hours
at 60°C In a vacuum oven at a pressure
of 5 mm mercury or less. After coolJng
the bottle was reweIghed ( ±O.O 1 mg).

SOURCE AND PURl IT OF HATERIALS:
AmplclllJn anhydrate was prOVIded by Ayerst
Labs, Inc., ItS purIty was not specifIed.
1,4-DlOxane was probably of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:
SolubJlity precISIon: none specifIed
Temperature precIsIon: ±1°C (authors).

REFERENCES:

Ampicillin anhydrate: other solvents
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COMPONENTS:
(l) 4- Thia-l-azablcyclo[3,2,0]heptane-2-carbo-

ORIGINAL MEASUREMENTS:

Hou, J.P.; Poole, J.W. J. Pharm. Sci. 1969,
58, 1510-5

xy lic aCld,6-[(amJnophenylacetyJ)amIno]3,3-dlmethyl-7-oxo- (ampICillIn; ampiCillIn
an hydrate);
C 16H 19N304S; [69-53-4]
(2) 1,4-DlOxane; C H 0 ; [123-91-1]
4 8 2
(3) PotassIUm chlorloe;
KCI; [7447-40-7]

(4) Water; H 0; [7732-18-5]
2
PREPARED BY:

VARIABLES:

A. Regosz

IOnic strength at 25°C
EXPERIMENTAL VALUES:

2.0

Solubllity of amplClllIn In a
20% (v /v) mixture of I ,4-dlOxane 1.6
In water [g 100cm-3]
1.2

-

0.8

I

I

0.2

0.4

I

o

I

I

0.6

0.8

IOniC strength

fL

AUXI LIARY INFORHATION
METHOD M'PARATUS/PROCEDURE:

An excess of amplcJihn anhydrate and 50 cm)
of a 20% v/v
1,4-dlOxane-water mixture
were placed In a 120 cm' bottle and rotated
mechanically In a constant temperature
bath for about 2 hours at 25°C. IOniC strength
was maIntaIned by addIng approprIate amounts
of potassIUm chloride. Samples were taken
from the supernatants and fJitered through
Mlhpore fllters, then diluted with water
to make fInal concentratIOns of about 1-4
mg cm-'. The amplcllhn anhydrate content
was determIned by a modified lodometrlc
procedure (I).

SOURO. AND PURl TV OF MATlRI ALS:

AmpiCillin anhydrate was supphed by Wyeth
Labs. Its pUrIty was greater than 98%.
1,4-DlOxane and potassIUm chlorIde were
reagent grade.
Water was deionized, distilled and
bolled, with a pH of 6.75 at 25°C.

~.STlMATED

freshly

ERROR:

NothIng specified

RU'ERENCES:
(I) Weiss, P.J. Antibiotics and Chemotherapy

1959,9, 660-6.

Ampicillin anhydrate: other solvents
COMPONENTS:

(1) 4- Thla-l-azablcyc!o[3,2,0]heptane-2-carbo-

xy Ilc aCld,6-[(am JnophenylacetyJ)amlno]3,3-dlmethyl-7-oxo- (ampicillin; ampICillin
anhydrate);
C16H19N304S; [69-53-4]
(2) Methane, trlchloro[67-66-3]

(chloroform);

433

ORIGINAL MEASUREMENTS:

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chcrn. 1967,50, 457-62.

CHCI ;
3

VARIABLES:

PREPARED BY:

A. Regosz

One temperature: 21°C
EXPERIMENTAL VALUES:

Solubility of ampICillin anhydrate
0.10 mg cm -3

In

chloroform at 21 ± 1°C was reported as:
)
(2.72 x 10 -4 mol dm -3 solutIOn - compiler.

AUXILIARY lNFORNATION
METHOD APPARATUS/PROCEDURE:

Ten cm 3 of solvent were added to about
200 mg of the antibIOtic In a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If any insoluble material was
VISible the suspensIOn was centrifuged Within
an hour of preparation. The substantially
clear part of the solutIOn was then filtered
by vacuum through a medium-porosity slntered
glass funnel and the clear filtrate collected
3
In a test tube. Four cm
of the clear filtrate
were added to a tared (± 0.01 mg) weighing
bottle and evaporated by heating at 100° C.
The reSidue was further dried for 3 hours
at 60°C In a vacuum oven at a pressure
of 5 mm mercury or less. After cooling
the bottle was rewclghed (± 0.01 mg).

SOURCE AND PURITY OF MATERIALS.

Ampicillin anhydrate was provided by Ayerst
Labs, Inc., ItS purity was not speCified.
Chloroform was probably of A.C.S. or U.S.P.
grade.

~STIMATED

ERROR:

Solubility precIsIOn: none speCified
Temperature preCisIOn: ±I °c (authors).
REFERENCES:

Ampicillin anhydrate: other solvents

434

COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy llc aCld,6-[(am Inophenylacetyl)ammoJ3,3-dlmethyl-7-oxo- (ampicillin; amplcillm
anhydratel;
C16H19N304S; [69-53-4]
(2) Carbon disulfide; CS ; [75-15-0]
2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:

One temperature: 21·C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of ampicillm anhydrate m carbon disulfide at 21± I·C was reported as:
.
)
0.02 mg cm -3 (4.29 x 10 -5 mol dm - 3
solutIOn
- compiler.

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:
3

Ten cm of solvent were added to about
200 mg of the antibiotic in a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(21 ± I ·C). If any msoluble material was
VISible the suspensIOn was centrifuged withm
an hour of preparation. The substantially
clear part of the solutIOn was then filtered
by vacuum through a medIUm-porosity smtered
glass funnel and the clear filtrate collected
m a test tube. Four cm 3 of the clear filtrate
were added to a tared (± 0.01 mg) welghmg
bottle and evaporated by heatmg at 100· C.
The reSidue was further dried for 3 hours
at 60·C m a vacuum oven at a pressure
of 5 mm mercury or less. After cooling
the bottle was reweighed (±0.01 mg).

SOlJRCI:. AND PURITY OF MATERIALS:
Ampicll1Jn anhydrate was provided by Ayerst
Labs, Inc., ItS pUrity was not specified.
Carbon disulfide
or U.S.P. grade.

was

probably

of

I:.STIMATED I:.RROR:
Solubility precision: none specified
Temperature precIsion: ±I·C (authors).

Rl:.FERENCES:

A.C.S.

Ampicillin anhydrate: other solvents
COMPONENTS:
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ORIGINAL MEASUREMENTS:

(1) 4- Thia-I-azablcyclo[3,2,O]heptane-2-carbo-

xy Ilc aCld,6-[(am Inophenylacetyl)amlno]3,3-dlmethyl-7-oxo- (amplcJlhn; amplcJlhn
anhydrate); C16H19N304S; [69-53-4]
(2) Pyridine; C H N; [110-86-1]
5 5

VARIABLES:

Marsh, l.R.; WeIss, P.l. J. Ass. Offic. Anal.
Chern. 1967, 50, 457-62.

PREPARED BY:

One temperature: 21°C

A. Regosz

EXPERIMENTAL VALUES:

Solublhty of ampicillin anhydrate
2.10 mg cm -3

In

pyridine at 21 ± 10C was reported as:
(6.01 x 10 -3 mol dm -3 solutIOn - compJler )•

AUXILIARY INFORMATION
METHOD 'APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antIbIOtIc In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 10C). If any insoluble material was
VISIble the suspensIon was centrifuged WIthin
an hour of preparation. The substantIally
clear part of the solution was then fJltered
by vacuum through a medIUm-porosIty slntered
glass funnel and the clear fJltrate collected
In a test tube. Four cm' of the clear filtrate
were added to a tared (± 0.01 mg) weighing
bottle and evaporated by heating at 100 0 C.
The reSIdue was further dried for 3 hours
at 60°C In a vacuum oven at a pressure
of 5 mm mercury or less. After cooling
the bottle was reweIghed (± 0.01 mg).

SOURCI:. AND PURITY OF MAlERIALS:

AmplcJlhn an hydrate was provIded by Ayerst
Labs, Inc., ItS pUrity was not specifIed.
Pyridine
grade.

was probably

of A.C.S. or U.S.P.

ESTIMATED ERROR:

SolubJllty preCIsion: none specifIed
Temperature preclslon:± I °C (authors).
RIoFERENCES:

Ampicillin anhydrate: other solvents
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COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy ltc aCld,6-[(amlnophenylacetyI)amlnO]3,3-dlmethyl-7-oxo- (amplcilltn; ampICllltn
anhydratel;
C16H19N304S; [69-53-4]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967,50, 457-62.

(2) Formamlde; CH NO; [75-12-7]

3

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21·C
EXPERIMENTAL VALUES:

Solubility of amplcilltn an hydrate In formamlde at 21 ± I·C was reported as greater than:
)
20 mg cm -3 (Greater than 5.70 x 10 -2 mol dm -3 solution - compiler.

AUXILIARY INFORNATION
METHOD APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± I ·C). If all of the matenal appeared
to be In solutIOn, the solubllttl was conSidered
to be greater than 20 mg cm- .

SOURCl:. ANI) PURITY OF MAn-RIALS:

Amplcilitn an hydrate was prOVided by Ayerst
Labs, Inc., ItS punty was not specified.
Formamlde was probably of A.C.S. or U.S.P.
grade.

r.STlMAH.D LRROR:

Solubility precIsion: none specified
Temperature precIsion: ±I·C (authors).
RH·l:.Rr~NCl:.S .

Ampicillin anhydrate: other solvents
COMPONENTS:

(1) 4- Thla-l-azablcyclo[3,2,O]heptane-2-carbo-

xy lic aCid, 6-[(am JnophenylacetyI)ammo]3,3-dlmethyl-7-oxo- (amplcillm; ampICIllm
anhydrate);
C16H19N304S; [69-53-4]
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ORIGINAL MEASUREMENTS:

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967,50, 457-62.

(2) 1,2-EthanedlOl (ethylene glycoI); C H 0 ;
2 6 2
[107-21-1]
VARIABLES:

PREPARED BY:

A. Regosz

One temperature: 21°C
EXPERIMENTAL VALUES:

Solubility of ampicillin anhydrate m ethylene glycol at 21 ± 1°C was reported as:
-3
-2
-3
18.42 mg cm
(5.27 x 10
mol dm
solutIOn - compiler).

AUXILIARY INFORNATION
METHOD N'PARATUS/PROCEDURE:

Ten cm) of solvent were added to about
200 mg of the antibIOtiC m a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If any msoluble material was
Visible the suspensIOn was centrifuged wlthm
an hour of preparation. The substantially
clear part of the solutIOn was then filtered
by vacuum through a medium-porosity smtered
glass funnel and the clear filtrate collected
m a test tube. Four cm) of the clear filtrate
were added to a tared ( ± 0.0 I mg) welghmg
bottle and evaporated by heatmg at 100° C.
The reSidue was further dried for 3 hours
at 60°C m a vacuum oven at a pressure
of 5 mm mercury or less. After coolmg
the bottle was reweighed (± 0.01 mg).

~OURU.

AND PURITY OF MAH RI ALS.

AmplCillm an hydrate was prOVided by Ayerst
Labs, Inc., ItS purity was not specified.
Ethylene glycol
or U.S.P. grade.

was

probably

of

r.STIMAnD '-RROR:

Solubility precIsIOn: none speCified
Temperature preCisIOn: ± I °c (authors).
RHER.ENCES.

A.C.S.
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COMPONENTS:

ORIGINAL MEASUREMENTS:

(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xy lic aCld,6-[(am JnophenylacetyJ)amlno]3,3-dlmethyl-7-oxo- (ampiCillin; ampiCillin
anhydrate);
C16H19N304S; [69-53-4]
(2) 1,2-PropanedlOl (propylene glycoJ); C H 0 ;
3 8 2
[57-55-6]
VARIABLES:

Marsh, ].R.; Weiss, P.]. J. Ass. Offk. Anal.
Chern. 1967,50,457-62.

PREPARED BY:

A. Regosz

One temperature: 21°C
EXPERIMENTAL VALUES:

Solubility of ampiCillin anhydrate
2.23 mg cm -3

In

propylene glycol at 21 ± 1°C was reported as:
.
)
(6.38 x 10 -3 mol dm - 3
solutIOn
- compiler.

AUXILIARY INFORNATION
METHOD APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antibIOtiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(2 I ± 1°C). If any insoluble material was
vIsible the suspension was centrifuged Within
an hour of preparation. The substantially
clear part of the solution was then filtered
by vacuum through a medium-porosity slntered
glass funnel and the clear filtrate collected
In a test tube. Four cm' of the clear filtrate
were added to a tared (± 0.01 mg) weighing
bottle and evaporated by heating at 100° C.
The residue was further dried for 3 hours
at 60°C In a vacuum oven at a pressure
of 5 mm mercury or less. After cooling
the bottle was reweighed (± 0.01 mg).

SOURer. AND PURL TV OF MATERIALS:

Ampicillin anhydrate was prOVided by Ayerst
Labs, Inc., ItS purity was not specified.
Propylene glycol
or U.S.P. grade.

~,STIMATED

was

probably

of

ERROR:

Solubility preciSIOn: none specified
Temperature precislOn:± I °C (authors).
Rl:.FERENCES;

A.C.S.

Ampicillin anhydrate: other solvents
COMPONENTS:
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ORIGINAL MEASUREMENTS:

(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xy hc aCld,6-[(am Inophenylacetyl)amlno]3,3-dlmethyl-7-oxo- (ampIcIllin; amplcJilJn
an hydrate);
C16H19N304S; [69-53-4]
(2) Methane,sulflnylbls- (dImethyl sulfoxIde);
C H 0S; [67-68-5]
2 6
VARIABLES:

Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chem. 1967, 50, 457-62.

PREPARED BY:

A. Regosz

One temperature: 21°C
EXPERIMENTAL VALUES:

SolubllJty of ampIcillin an hydrate

In

dImethyl sulfoxIde at 21 ± 1°C was reported as greater

than:
20 mg cm

-3

(Greater than 5.70 X 10 -2 mol dm -3 solutIOn - compJier ).

AUXI LI ARY INFORMATION
METHOD APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antIbiotIC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± 1°C). If all of the material appeared
to be In solutIOn, the solubilJty was conSIdered
to be greater than 20 mg cm-'.

SOlJRCl AND PURl IT OF

~lATERIALS:

AmplcJilJn anhydrate was prOVIded by Ayerst
Labs, Inc., ItS pUrity was not specifIed.
DImethyl sulfoXIde was probably of
or U.S.P. grade.

ESTI~TED

ERROR:

SolubJilty precIsIon: none specifIed
Temperature precisIOn: ± 1°C (authors).
RI,FERENCES:

A.C.S.
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COMPONENTS:

ORIGINAL MEASUREMENTS:

(I) 4- Th la-I-azablcyclo[3,2,0]heptane-2-carboxy lic aCld,6-[(am JnophenylacetyJ)ammo]3,3-dlmethyl-7-oxo- (amplClllm; ampicillin
anhydrate);
C 16H 19N304S; [69-53-4]

Hou, J.P.; Poole, J.W. J. Pharm. Sci. 1969,
58, 1510-5

(2) Methane,sulfmylbls- (dimethyl sulfoxide);
C H 0S; [67-68-5]
2 6
(3) Potassium chloride;
KCI; [7747-40-7]
(4) Water; H 0; [7732-18-5]
2
VARIABLES:

PREPARED BY:
A. Regosz

IonIC strength at 25°C
EXPERIMENT AL VALUES:

2.0

I-

Solubility of amplcillm m a
20% (v/v) mixture of dimethyl

1.6

sulfoxide m water
[g I OOcm -3]
1.2

0.8

I-

....--e---e_.

.....

r,

I

I

I

o

0.2

0.4

0.6

I
0.8

fl

Ionic strength

Auxr LI ARY INFORMATION
METHOD APPARATUS/PROCEDURE:

An excess of ampicillin anhydrate and 50 cm'
of a 20% v/v dimethyl sulfOXide-water mixture
were placed In a 120 cm' bottle and rotated
mechanically m a constant temperature
bath for about 2 hours at 25°C. IOniC strength
was mamtamed by adding appropriate amounts
of potassium chloride. Samples were taken
from the supernatants and filtered through
Mllipore filters, then diluted With water
to make fmal concentratIOns of about 1-4
mg cm-'. The amplClllm anhydrate content
was determmed by a modified IOdometrlc
procedure (I).

SOURCr. AND PURITY OF MATERI ALS:

Ampicillin an hydrate was supplied by Wyeth
Labs. Its pUrity was greater than 98%.
Dimethyl sulfoxide and potassIUm chloride
were reagent grade.
Water was deionized, distilled and
boiled, With a pH of 6.75 at 25°C.

~"STlMATED

freshly

ERROR:

Nothmg specified

Rt.FERENCES:

(I) Weiss, P.J. Antibiotics and Chemotherapy

1959, 9, 660-6.
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Ampicillin anhydrate: other solvents
ORIGINAL MEASUREMENTS:

COMPONENTS:

Hou, J.P.; Poole, J. W. J. Pharm. Sci. 1969,
58, 1510-5

(I) 4- Thla-l-azablcyclo[3,2,O]heptane-2-carbo-

xy IIc aCid ,6-[(am Inopheny lacetyl)amlno]3,3-dlmethyl-7-oxo- (amplCllhn; ampICIllin
an hydrate);
C16H19N304S; [69-53-4]
(2) Furan,tetrahydro- (tetrahydrofuran);
C H O; [109-99-9]
4 S
(3) Potassium chloride;
KCl; [7447-40-7]
(4) Water; H 0; [7732-IS-5]
2
VARIABLES:

PREPARED BY:
A. Regosz

IOniC strength at 25°C
EXPERIMENTAL VALUES:

SolubIlity of ampiCillin
In

2.0

e_e

~--

a 20% (v/v) mixture of

tetrahydrofuran
[g 100cm- 3]

In

water

1.6

1.2

0.0

'/

"JI': - -;:JI~_" " ':- -~!-I

[,.LI__
o
0.2

0.4

0.6

IoniC strength,

0.0

__

fl

AUXILIARY INFORHATlON
METHOD APPARATUS/PROCEDURE:

An excess of amplcllhn anhydrate and 50 cm 3
of a 20% v/v tetrahydrofuran-water mixture
were placed In a 120 cm 3 bottle and rotated
mechanically In a constant temperature
bath for about 2 hours at 25°C. IoniC strength
was maintained by adding appropriate amounts
of potassium chloride. Samples were taken
from the supernatants and fIltered through
Mlhpore filters, then dIluted With water
to make final concentratIOns of about 1-4
mg cm- 3• The ampiCillin an hydrate content
was determined by a modified IOdometric
procedure (I).

SOLJRCI:. AND PURl IT OF MATERIALS:

AmplcIlhn anhydrate was supphed by Wyeth
Labs. Its pUrity was greater than 9S%.
Tetrahydrofuran and potassium chloride
were reagent grade.
Water was deIOnized, distIlled and
boIled, With a pH of 6.75 at 25°C.

~,STlMATED

freshly

ERROR:

Nothing speCified

REFERENCES,

(I) WeiSS, P.J. Antibiotics and Chemotherapy

1959, 9, 660-6.
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Ampicillin trihydrate: aqueous solvents

COHPONENTS:
(I) 4-Thla-l-azablCyc!0[3,2,0]heptane-2-carboxylic aCld,6-[(ammophenylacetyl)amino]-3,3dlmethyl-7-oxo-, tnhydrate (ampicillin tnhydrate); CI6HI9NP4S. 3H 20; [7177-48-2]
(2) Aqueous solvents

EVALUATOR:
Eric Tomlinson.
Department of Pharmacy,
University of Amsterdam,
The Netherlands.
December 1983.

CRITICAL EVALUATION:
The solubilities of ampicillin tnhydrate m various aqueous mixtures have been reported by
seven groups (1-7). Austm et al (I) first reported the solubility m water at 303 K to be 1.7
x 10'"2 mol dm- 3 (units - evaluator). A method of solubility determination was not given,
the sample of antibiotiC was descnbed as bemg pure. Later~ Marsh and Weiss (2) reported
the solubility In water at 294=1 K to be 1.87 x 10- 2 mol dm-.' (Units - evaluator). The purity
of sample was not speCIfied, although the source was a reputable pharmaceutical company
(Ayerst Laboratones). Poole et al (3) gave the solubility m water at 310.2=0.5 K as 1.90
x 10 -2 mol dm- 3 (Units - evaluator), again, only the commercial source of the sample was
given. Hill et al (4) have reported the solubility of amplcillm tnhydrate m water at 310.2=0.5
K to be 1.70 x 10- 2 mol dm- 3 • The ampicillin content was assayed for using an acid degradatIon method. The precision m the solubility determmatlOn may be estimated as = 5% (evaluator). Because of the nature of preparation of the sample of antibiotic, and the reasonable
temperature control, thiS value only is designated as recommended.
The mfluence of pH on the solubility of amplcillm trihydrate has been studied by a number
of groups. TsuJI et al (5) exammed the pH - solubility behavior at constant iOnic strength
(Il= 0.5 - KCl) and temperature (310 K) uSing HCl or KOH to regulate the pH. Their results
were presented graphically, and exhibited a U-shaped curve, with a mmlmum solubility between about pH 3.5 and pH 5.5. The onglnal data have been obtamed directly from the authors
(8), and are given In the appropriate compilatlo~ sheet. Th+e precIsion in solubility determmatIOn and the temperature can be estimated as - 5% and - 1 K, respectively (evaluator). The
authors fitted the expenmental data usmg:

where Cr. IS the total solubility, C the intnnslc solubility of the amphotenc ampicillin,
aH+ the hydrogen Ion aCtiVity, and 9< and K the dissociation constants for 2-carboxylic
2
aCid and the conjugated aCid of the alpha-ammo group, respectively. The authors have stated
(8) t~at the Intr nslc solubility of ampicillin tnhydrate calculated in thiS manner IS 2.23
x 10""
mol dm - ,WhiCh accords with their expenmentally obtained values at pH's 3.75 and
4.46 of 2.48 x 10- 2 mol dm -3 and 2.16 x 10- 2 mol dm- 3 , respectively. Bemg an ampholyte,
ampiCillin tnhydrate showed mcreased solubility both m aCid (below pH 2.5) and m alkali
(above pH 7.0). It IS recalled here that Hou and Poole have determmed the pH-apparent
rate profile of ampicillin anhydrate at 308 K In buffers of total IOniC strength 0.5. They
found that although the half life of the anhydrate at pH 4.85 IS about 200 hours, this falls
to about 30 hours at pH's 3.0 and 7.0, and to about 10 hours at pH 1.5 (9). ThiS probably
applies to the tnhydrate form also, and means that solubility values determmed below pH
2.0 and above pH 8, must be regarded as doubtful. Thus the data of TsuJI et aI, outSide these
pH values are regarded as doubtful, although at other pH's their values may be given a tentative designation. A Similar consideratIOn applies to the values reported by Marsh and Weiss
(2) for the solubility m 0.1 N HCl and 0.1 N NaOH at 294=1 K of greater than 4.9 x 10
-2 mol dm- 3 . However the value of 8.7 x 10- 2 mol dm -3 (Units - evaluator) at 310.2=0.5 K
m 0.053 N HCI (4), which has a preCIsion of determination of = 5% (evaluator) IS regarded
as bemg tentative. TsuJI et al have determmed the effect of 0.05 mol dm- 3 sodium dodecylsulfate and 0.04 mol dm -3 cholic aCid at pH 4.91 (i.e. the Isoelectnc pomt) and at 310 K
(estimated precIsion ! 1 K, evaluator) on the aqueous solubility of ampicillin trlhydrate. These
are 3.5 x 10- 2 mol dm- 3 and 2.6 x 10- 2 mol dm- 3 , respectively. These values are estimated
to have a preciSion of ! 5% (evaluator), and are designated as tentative.

3

The values from a further study by Braun and Moll (6) on solubility m different gastric JUICes
IS rejected smce the punty and source of the sample used were not specified.
(continued)

Ampicillin trihydrate: aqueous solvents
COHPONENTS:
(I) 4-Thla-l-azabicyc!o[3,2,0]heptane-2-carboxylic aCld,6-[(amInophenylacetyJ)amino]-3,3dlmethyl-7-oxo-, trIhydrate (ampicillin trIhydrate); CI6HI9N304S.3H20; [7177-48-2]
(2) Water; HzO; [7732-18-5]

EVALUATOR:
Eric TomlInson.
Department of Pharmacy,
University of Amsterdam,
The Netherlands.
December 1983.

CRr n CAL EVALVAnON: continued
Poole and Bahal (7) have studied the Influence of temperature on the solubility of ampicIllIn
trIhydrate In water. Over the temperature Interval 293 K to 323 K (temperature precIsIOn
estimated as :!: I K, evaluator) they report a constant heat of solution of 22 kJ mol-I(unIts,
evaluator). They report their results graphically, from which the following Table may be
constructed:
K

Solubility
(mol dm- 3 )a

293
303
313
323

1•6
2.0
2.5
3.2

Temperature

x
x
x
x

-2
I 0-2
10_
2
10_
2
10

(a units, evaluator)
These workers used iodometric titration to assay the amount of penicillin In their sample.
The values given In the table are estimated to have a preCisIOn of :!: 10% (evaluator). However
Since the pUrity of the sample was not specified (although the source was given) these values
must be regarded as highly tentative.

REFERENCES
(I) Austin, J< •IX! .B.; 1v'arshall, A.C.; Smith, H. Nature 1965, 208, 999.

(2) Marsh, J.R.; WeiSS, P.J. J. Ass. Offic. Anal. Chern. 1967, 50, 457.
(3) Poole, J.W.; Owen, G.; SIlveriO, J.; Freyhof, J.N.; Rosenman, S.B. Curro Ther. Res. Clin.

Exp. 1968, 10, 292.
(4) HIli, S.A.; Jones, K.H.; Seager, H.; taskls, C.B. J. Pharm. Pharmacol. 1975,27, 594.
(5) TsuJi, A.;Nakashlma, E.; Hamano, S.; Yamana, T. J. Pharm. Sci. 1978,67, 1059.
(6) Braun, A.; Moll, F. ACta Pharm. Technol. 1980, 26, 258.
(7) Poole, J. W.; Bahal, C.K. J. Pharm. Sci. 1968;57, 1945.
(8) TSUJI, A. Personal commUnication.
(9) Hou, J.P.; Poole, J.W. J.Pharm. Sci. 1969,58, 1510.
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Ampicillin trihydrate: aqueous solvents

COMPONENTS:
(1) 4- Thla-l-azablcycJo[3,2,0]heptane-2-carboxy hc aCld,6-[(ammophenylacetyl)ammo]3, 3-dlmethy1-7-oxo-,tnhydrate (amplcllhn
trlhydrate); C16H19N.304S.3H20;
[7177-48-2]
(2) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Austm, K. W.B.; Marshall, A.C.;
Nature 1965, 208, 999-1000.

VARIABLES:

PREPARED BY:

One Temperature: 30°C

Smith, H.

A. Regosz

EXPERIMENTAL VALUES:

Solubility of ampicillin tnhydrate m water at 30°C was reported as:
2
0.70 per cent a (1.70 x 10- mol dm- 3 solution - complier).

aprobably w/v percent <Compiler)

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Nothmg specified

SOURCE AND PURITY OF MATERIALS:
Pure amplcllhn tnhydrate was obtamed
by separatmg the crystals below 50°C.
Its source IS not speclfiCd.
The purity of water used was not specified.

ESTIMATED ERROR:
Nothmg specified

REFERENCES:
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Ampicillin trihydrate: aqueous solvents
COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy Ilc aCld,6-[(amlnophenylacetyI)amlno]3, 3-dlmethyl-7-oxo-,trlhydrate (ampICIllin
trlhydrate); CI6HI9N304S.3H20;
[7177-48-2]
(2) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J. J. Ass Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solublhty of amplcJlhn trlhydrate In water at 21 ± 1°C was reported as:
7.56 mg cm -3 ( 1.87 x 10-2 mol dm -3 solutIOn - compJler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antIbIOtIC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If any Insoluble material was
VISIble the suspensIOn was centrifuged wIthin
an hour of preparatIOn. The substantIally
clear part of the solutIOn was then fIltered
by vacuum through a medIUm-porosIty slntered
glass funnel and the clear fJltrate collected
In a test tube. Four cm' of the clear fJltrate
were added to a tared (± 0.0 I mg) weIghing
bottle and evaporated by heating at 100° C.
The reSIdue was further dried for 3 hours
at 60°C In a vacuum oven at a pressure
of 5 mm mercury or less. After cooling
the bottle was reweIghed (± 0.01 mg).

SOURCE AND PURITY OF MATERIALS;
AmpIcIllin
Labs, Inc.

trihydrate was from Ayerst
Its purity was not specifIed.

Water was
grade (I).

probably

of

U.S.P.

or

A.C.S.

ESTIMATED ERROR:
Solublhty precIsIOn: none specifIed
Temperature precIsIon: ± 1°C (authors).

REFERENCES:
(I) WeIss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Ampicillin trihydrate: aqueous solvents

COM.PONENTS:
(1) 4- Thla-l-azabicyclo[3,2,0]heptane-2-carboxy lic aCld,6-[(amlOophenylacetyl)amlOo]3, 3-dlmethyl-7-oxo-,trlhydrate (ampicillin
trlhydrate)j C16H19N304S.3H20j
[7177-48-2]
(2) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Poole, J. W.; Owen, G.; SilveriO, J.; Freyhof,
J.N.; Rosenman, S.B. Curro Thcr. Res.
Clin. Exp. 1968, 10, 292-303.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 37°C

EXPERIMENTAL VALUES:

Solubility of ampicillin trlhydrate
8.00 mg cm -3

water at 37 ± 0.5°C was reported as:
( 1.90 x 10 -2 mol dm -3 solutIOn - compiler.
)

10

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
The solubility of the trihydrate ampicillin
was measured by placlOg an excess of the
antibiotiC 10 distilled water at 37 ± 0.5°C
and agitated at a constant rate by means
of an electrOnically controlled stirrer.
A sample was drawn through a 0.45 micron
Millipore fIlter, and the ampiCillin content
was determined spectrophotometrically
after dilutIOn.

SOURCE AND PURITY OF MATERIALS:
AmpiCillin trlhydrate was from Bristol
Laboratories, Syracuse, New York. Its pUrity
was not stated.
Water was distilled.

ESTIMATED ERROR:
Solubility preCisIOn: not specified
Temperature preCisIOn:
± 0.5°C

REFERENCES:

(authors).
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Ampicillin trihydrate: aqueous solvents
COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,O]heptane-2-carboxy hc aCld,6-[(ammophenylacetyJ)ammoJ3, 3-dlmethyl-7-oxo-,tnhydrate (amplcl1hn
tnhydrate); C 16 H 19N304S.3H20;
[7177-48-2]
(2) Water; Hp; [7732-18-5]

ORIGINAL MEASUREMENTS:
Hill, S.A.; Jones, K.H.; Seager, H.; Taskls,
C.B. J. Pharm. Pharmacol. 1975, 27, 594-8.

VARIABLES:
One temperature: 37°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubl1lty of ampicillin tnhydrate m water at 37 ±0.5°C was reported as:
)
7.00 mg cm -3 ( 1.70 x 10 -2 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
An excess of ampiCillin tnhydrate was
stirred m distl1led water for about 3 hours
at (37 ± 0.5°C). A sample was taken from
the supernatant and assayed for amplcl1lm
content by an aCid degradation method (I).

SOURCE AND PURITY OF MATERIALS:
Amplcillm tnhydrate was from a batch
purified for analytICal reference, Its source
not specified.
The Identity of the sample was mvestigated
by X-ray diffractIOn and mfrared spectroscopy.
Water was distilled.

ESTIMATED ERROR:
Solubility preCision: none specified
1 emperature preCISIOn:
± 0.5°C

(authors).

REFERENCES:
(I) Smith, J.W.G.; De Grey, G.E.;
V.J. Analyst 1967,92, 247-52.

Patel,
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Ampicillin trihydrate: aqueous solvents

COM.PONENTS:
(I J 4- Thla-l-azablcyc!o[3,2,0]heptane-2-carboxy lic aCld,6-[(ammophenylacetyl)ammoJ3, 3-dlmethyl-7-oxo-,trlhydrate (ampicillin
trlhydrate); C 16 H 19N304S.3H20;
[7177-48-2]
(2) Hydrochloric aCid;
HCI; [7647-01-0]
(3) Potassium hydroxide; KOH; [1310-58-3]
(4) PotassIUm chloride; KCI; [7447-40-7]
(5) Water; H 0; [7732-18-5]
2
VARIABLES:
pH at 37°C

ORIGINAL MEASUREMENTS:
TSUJI, A.; Nakashima, E.; Hamano, S.; Yamana,
T. J. Pharm. Sci. 1978, 67, 1059-66.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

pH

a

10

1.87
2.16
2.22
2.36
2.55
2.67
3.09
3.37
3.75
4.46

2

mol dm

_3 a

22.30
11.30
9.41
8.14
5.97
4.24
3.22
2.49
2.48
2.23 - C
2.16
0

mg cm

Solubility
_3 b

89.96
45.58
37.96
21.84
24.08
17.10
12.99
10.04
10.00
8.99
8.71

pH

a

4.49
4.78
5.16
5.54
6.00
6.55
6.95
7.00
7.26
7.50
7.50
7.80

10

2

mol dm

2.33
2.28
2.28
2.10
2.45
2.89
3.85
4.87
5.58
11.20
8.20
19.80

_3 a

mg cm

_3 5

9.40
9.20
9.20
8.47
9.88
11.66
15.53
19.65
22.51
45.18
33.08
79.87

a Expenmental results obtamed from the author (A. TSUJI).
b Calculated by compiler.

C

o

- the mtrmslc solubility estimated from the solubility at the Iso-electnc pomt - is defmed

m equation [1].

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
An excess of ampicillin tnhydrate was
added to a glass-stoppered flask, followed
by addition of 0.5 mol dm - 1 KCI aqueous
solution to a const IOniC strength (]..I = 0.5).
The suspensIOn was then adjusted to the
appropnate pH with standard hydrochlonc
aCid or potassium hydroxide solution. The
flask was placed m a constant temperature
water bath at 37°C and mechanically shaken
for 2 hours. A sample was taken through
a 0.45 micron Sartorius membrane filter,
the pH value was measured, and the sample
was assayed after dilution With distIlled
water. The content of ampicillin was determmed by lodometnc titration and by UV spectrophotometnc measurement at 260 nm.

SOURCE AND PURITY OF MATERIALS:
Amplcilim tnhydrate (pure powder) was
supplied by Sankyo Co., Tokyo, Japan,
Its punty not specified.
All other chemicals were reagent grade
and were used Without further punflcatlOn.
Water was distilled.

ESTIMATED ERROR:
Nothmg specified: however If the solubility
IS reprodUCible to
0.5 unit m the last
Significant figure, the precIsion m the solubility value IS better than 1%.
Temperature preclSlon: probably
± 1°C
(compiler).
REFERENCES:
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COMPONENTS:
(1) 4- Thla-l-azablcyc!o[3,2,0]heptane-2-carboxy lIc aCld,6-[(amlnophenylacetyI)amlno]3, 3-dlmethyl-7-oxo-, trlhydrate (ampIcIllin
trlhydratel; CI6HI9N304S.3H20;
[7177-48-2]
(2) HydrochlorIc aCId;
HCI; [7647-01-0]
(3) PotassIum hydroxIde; KOH; [1310-58-3]
(4) PotassIum chlorIde;
KCI; [7447-40-7]
(5) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
TSUJI, A.; NakashIma, E.; Hamano, S.; Yamana,
T. J. Pharm. Sci. 1978, 67, 1059-66.

VARIABLES:

PREPARED BY:
A. Regosz

pH at 37°C
COMMENTS AND ADDITIONAL DATA:

In theaflgure, the pOints are the experimental
values • The solid curve was generated
from equatIon [1].
a +
K
2
H
C T = Co (~ + 1 + a + )
[I]
H
where

CT

IS

the

total

solublhty,

CO

IS

the intrinSIC solublhty of amphoterIC amgIC.\.llln, (of the electrICally neutral zWltterlOn),
H IS the hydrogen IOn actIvIty of the
solutIOn, and K1 and K are dISSOCIatIOn
2
constants for 2-carboxyhc aCId and the
conjugated aCId of the
a. -amino group,
respectIvely.

Solublhty [ 10 2 mol dm -3]
100

60
40
20
10 I6
4
2

I-

1
0.6

I

1

I

I

I

I

I

I

2345678

pH at constant IOniC strength [,u= 0.5]

AUXILIARY INFORHATION
METHOD APPARATUS/PROCEDURE:

SOURCE AND PURITY OF MATERIALS;

ESTIMATED ERROR:

REFERENCES.
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Ampicillin trihydrate: aqueous solvents

COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxylic aCld,6-[(ammophenylacetyl)ammo]3, 3-dimethyl-7-oxO-,tnhydrate (ampICillin
tnhydrate); CI6HI9N304S.3H20;
[7177-48-2]
(2) Hydrochloric aCid;
HCI; [7647-01-0]
(3) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:

One temperature: 21°C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of ampiCillin tnhydrate m 0.1 N solution of hydrochloric aCid at 21 ± 1°C was reported
as greater than:

)
20 mg cm -3 . (Greater than 4.9 x 10-2 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of 0.1 N HCI were added to about
200 mg of the antibiotiC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(21 ± 1°C). If all of the material appeared
to be m solution, the solubility was considered
to be greater than 20 mg cm -'.

SOURCE AND PURITY OF MATERIALS:
Ampicillin
Labs, Inc.

tr Ihydrate was from Ayerst
Its purity was not specified.

The purity of hydrochloric aCid and water
were not specified.

ESTIMATED ERROR:
Solubility preCISIOn: none specified
Temperature precIsion: ± 1°C (authors).

REFERENCES:

-

Ampicillin trihydrate: aqueous solvents
COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy hc aCld,6-[(ammophenylacetyl)ammo]3, 3-dlmethyl-7-oxo-,tnhydrate (amplcllhn
tnhydrate)j C 16 H 19N304S.3H20;
[7177-48-2]
(2) SodIUm hydroxIde; HNaO; [1310-73-2]
(3) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J. J. Ass. OUic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21 °C

EXPERIMENTAL VALUES:

Solublhty of ampicillin trihydrate in 0.1 N solution of sodIum hydroxIde at 21 ± laC was reported
as greater than:
20 mg cm

-3

(Greater than 4.90

X

-2-3
10 mol dm
- compderl.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(21 ± laC). If all of the material appeared
to be m solutIOn, the solubdlty was consIdered
to be greater than 20 rng cm-'.

SOURCE AND PURITY OF MATERIALS:
AmpIcillin
Labs, Inc.

trihydrate was from Ayerst
Its punty was not speCIfied.

The purity of sodIUm hydroxIde and water
were not given.

ESTIMATED ERROR:
Solubdity precIsIOn: none specifIed
Temperature precIsion: ± laC (authors).

REFERENCES:
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COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,O]heptane-2-carboxy lic aCld,6-[(aminophenylacetyJ}amlno]3, 3-dlmethyl-7-oxo-,tnhydrate (ampicillin
tnhydrate); CI6HI9N304S.3H20;
[7177-48-2]
(2) Hydrochloric aCid; HCI; [7647-01-0]
(3) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Hdl, S.A.; Jones, K.H.; Seager, H.; Taskls,
C.B. J. Pharm. Pharmacol. 1975, 27, 594-8.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 37°C

EXPERIMENTAL VALUES:

Solubility of ampicillin tnhydrate in 0.053 N hydrochlonc aCid (pH 1.2) at 37 ± 0.5°C was reported
as:
35.1 mg cm

-3

(8.7 x 10

-2

mol dm

-3

solutIOn - complier).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
An excess of ampicillin tnhydrate was
stirred In 0.053 N HCI solution for about
3 hours at (37 ± 0.5°C). A sample was taken
from the supernatant and assayed for ampiCillin content uSing an acid degradation
method (1).

SOURCE AND PURITY OF MATERIALS:
Ampicillin trihydrate was from a batch
punfled for analytical reference, ItS source
not speCified.
The Identity of the sample was investigated
by X-ray diffraction and Infrared spectroscopy.
Water was distilled.

ESTIMATED ERROR:
Solubility preCISIOn: none specified
Temperature precIsion:
± 0.5°C

(authors).

REFERENCES:
(1) Smith, J.W.G.; De Grey, G.E.; Patel, V.J.
Analyst 1967,92, 247-52.
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COMPONENTS:
(1) 4- Thla-l-azablcyc!o[3,2,0]heptane-2-carboxy llc aCld,6-[(amlnophenylacetyJ)amlno]3, 3-dlmethyl-7-oxo-,tnhydrate (ampicillin
tnhydrate); CI6HI9N304S.3H20;
[7177-48-2]
(2) Sulfunc aCid monododecyl ester sodium
salt (Sodium dodecyl sulfate); C 12H25 0 4SNa;
[I51-21-3]
(3) Water; H C; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
TSUJI, A.; Nakashima, E.; Hamano, S.; Yamana,
T. J. Pharm. Sci. 1978,67, 1059-66.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 37°C
EXPERIMENT AL VALUES:

Solubliltya of amplcilhn trihydrate at 37°C

In

aqueous solutIOn containing 0.04 mol dm -3 of

sodium dodecyl sulfate was reported as:
3.50 x 10- 2 mol dm -3. (14.10 mg cm- 3 - complier).

a The solublhty value was estimated from the solubliity at the isoelectnc pOint.

AUXI LIARY INFORHATION
METHOD 'APPARATUS/PROCEDURE:
An excess of ampiCillin tnhydrate In water
containing 0.04 mol dm -, sodium dodecyl
sulfate were placed In a glass-stoppered
flask, and mechanically shaken for about
2 hours In a constant temperature water
bath at 37°C. A sample was taken through
a 0.45 micron membrane filter and assayed
for ampiCillin trihydrate uSing IOdometnc
titration and by spectrophotometnc measurement at 260 nm.

SOURC!'. AND PURl TV OF HATERIALS:
AmpiCillin tnhydrate (pure powder) was
supplied by Sankyo Co., Tokyo, Japan,
ItS punty not specified.
All other chemicals were reagent grade
and were used without further purificatIOn.
Water was dlstliled.

ESTIMATED ERROR:
Nothing specified

REFERENCES:
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COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxyhc aCld,6-[(aminophenylacetyI)ammo]3, 3-dlmethy1-7-oxo-,tr Ihydrate (amplcillm
tnhydrate); CI6HI9N304S.3H20;
[7177-48-2]
(2) Cholan-24-olc aCld,3,7,12-tnhydroxy(cholic aCid); C24H4005; [81-25-4]
(3) Water; ~O; [7732-18-3]

ORIGINAL MEASUREMENTS'
TsuJI, A.; Nakashima, t..; Hamano, S.; Yam ana,
T. J. Pharm. Sci. 1978,67, 1059-66.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 37°C
EXPERIMENT AL VALUES:

Solubllitya of ampicillln tnhydrate at 37°C m aqueous solutIOn contaming 0.04 mol dm- 3 of
chollc acid was reported as:
2.63 x 10- 2 mol dm -3. (10.61 mg cm-3 - complier).

a The solubility value was estimated from the solubillty at the Isoelectnc point.

AUXI LI ARY INFORHATION
METHOD APPARATUS/PROCEDURE:
An excess of ampicllhn tnhydrate in water
contammg 0.04 mol dm - 3 of chollc aCid
were placed m a glass-stoppered flask,
and mechanically shaken for about 2 hours
m a constant temperature water bath at
37°C. A sample was taken through a 0.45
micron membrane filter and assayed for
ampicillin tnhydrate usmg IOdometnc titratIOn and by spectrophotometric measurement
at 260 nm.

SOURCE AND PURITY OF HATERIALS:
Amplcllhn tnhydrate (pure powder) was
supphed by Sankyo Co., Tokyo, Japan,
ItS punty not specified.
All other chemicals were reagent grade
and were used without further punflcatlOn.
Water was distl1led.

ESTIHATED ERROR:
Nothing specified

REFERENCES:

Ampicillin trihydrate: aqueous solvents

C?rr~~WI~:-1-azablcYclo[3,2,0]heptane-2-carbo

(2)
(3)

(4)
(5)

xy hc aCld,6-[(ammophenylacetyJ)ammo]3,3-dlmethyl-7 -OXO-, trlhydrate (amplClllm
trlhydrate); C16HI9N304S.3H20;
[7177-48-2]
HydrochlorIc aCId;
HCI; [7647-01-0]
Phosphoric aCld,trlsodlum salt; Nal04;
[7601-54-9]
SodIum chloride;
NaCI; [7647-14-5]
Water; H 0; [7732-18-5]
2
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ORIGINAL MEASUREMENTS:
Braun, A.; Moll, F. Acta Pharm. Technol.
1980, 26, 258-60.

PREPARED BY:

VARIABLES:

A. Regosz

One temperature: 37°C
EXPERIMENTAL VALUES:

The authors determmed the maxImal solublhty of amplcllhn trlhydrate m synthetIc gastric
f1uld a (wIthout pepsm), and compared the results WIth those obtamed for solubJilty m human
na tural gastric flUId.
SolubJilty
SynthetIc gastric f1uld

a

Human natural gastric flUId

(without pepsm)
10

2

mg cm

-3

406

10

2

mol dm

_3 6

10

2

1.01

mg cm
415

-3

10 2 mol dm

_3 6

1.03

3
a Accordmg to USP XIX the composItIOn of synthetIc gastric flUId IS: HCJ(35%) - 7.0 cm ,

3

NaCI - 2.0 g, pepsm - 3.2 g, dlstJlled water to 1000 cm .
b

Calculated by compJler.

AUXI LI ARY INFORNATION
METHOD ,APPARATUS/PROCEDURE:

SOURCl AND PURITY OF MATERIALS:

An excess of am pIC111m trlhydrate (pure
powder) was added to a 250 cm 3 flask,
followed by addItIOn of 100 cm 3 of synthetIc
or natural human gastric flUId. The flUId
was stIrred at a speed of 55 r.p.m. at 37°C
for about I hour. The flUId was then buffered
to pH 4.6 usmg aqueous Na PO/>. solutIOn
3
and fIltered through a Sartorius sM 11307
fJlter. The content of the antIbiotIc m
the clear fJltrate was determined spectrophotometrically at 320 nm (I).

The form of the amplclllm used was not
described, though was probably the trlhydrate.
The source and punty of the
and chemIcals were not specified.

antIbIOtIc

ESTIMATED ERROR:
Solublhty precISIon; ±I % (compIler).
Temperature preCIsIOn: ±1°C (compJler).

REFERENCES:
(I) SmIth, H.W.G.; De Grey, G.E.; Patel, V.J.
Analyst 1967,92, 247.
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COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy lic aCld,6-[(amlnophenylacetyI)amlno]3, 3-dlmethyl-7-oxo-,tnhydrate (ampicillin
trlhydrate); CI6HI9N304S.3H20;
[7177-48-2]
(2) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Poole, J.W.; Bahal, C.K.
1968, 57, 1945-8.

VARIABLES:

PREPARED BY:

J.

Pharm.

Sci.

A. Regosz

Temperature

EXPERIMENTAL VALUES:
Solubility [mg cm-3]
20 I-

The apparent eqUilibnum solubilities of
ampicillin tr Ihydrate In distilled water
were determined over the temperature
range 20° to 50°C. Van 't Hoff plots gave
a reasonably good linear relatIOnship. The
authors estimated graphically the transition
temp for the tnhydrate-anhydrous crystal
sytem, at which the solubility of the two
forms IS equal, to be 42°C. The heat of
solutIOn was calculated from the slofr
of the van 't Hoff plot to be 5.4 kcal mol •

10 IB

I-

6

I-

4

-

2
3.0

I

I

3.1

3.2

I

I

3.3

3.4

I

3.5

K- l x 10 3

AUXI LIARY INFORMATION
METHOD APPARATUS/PROCEDURE:
An excess of ampicillin trihydrate (2 g)
was added to 100 cm' of water preVIOusly
eqUilibrated to the desired temperature.
The bottles were rotated In a constant
temperature water bath maintained at
the indICated temperature. Samples withdrawn
at Intervals were filtered through a Millpore
filter and diluted Immediately to avoid
any precipitatIOn. The content of the ampicillin was determined by IOdometnc titration.

SOURCE AND PURITY OF MATERIALS:
The tnhydrate form of ampiCillin was prepared from the anhydrous from uSing the
method of Austin et al. (1).
IR spectra and differential thermal analysIs
curves were obtained for the antibIOtiC.

~STIMATED

ERROR:

Solubility precISIon: ±3% (compiler).
Temperature precIsion:
± 1°C (compiler).

REFERENCES.
(1) Austin, K. W.P.; Marshall, A.C.; Smith, H.
Nature 1965, 208, 999.

Ampicillin trihydrate: other solvents
COHPONENTS:
EVALUATOR:
Eric Tomhnson.
(1) 4-Thla-l-azabicyclo[3,2,O]heptane-2-carboxyDepartment of Pharmacy,
lic aCld,6-[(ammophenylacetyl)amino]-3,3UniversIty of Amsterdam,
dlmethyl-7 -oxO-,trlhydrate (amplclllm trlhyThe Netherlands.
drate); CI6HI9N304S.3H20; [7177-48-2]
December 1983.
(2) All non aqueous solvents

CRITICAL EVALUATION:
Marsh and WeIss have determined the solubilities of ampicJllm trihydrate in 21 different
non aqueous solvents at 2942" 1 K. These workers studied a sample of the antibiotIc provIded
by Ayerst Laboratories, ItS pUrity was not specifIed. The amount of penlcJllin dIssolved was
estImated by eIther drymg a solutIon to constant weIght, or, with some solvents, by vIsual
exammatlOn, such that no evidence of undIssolved solute mdicated a solubJllty of greater
than 20 mg cm- 3 . All values reported were uncorrected for solvent blank, whIch was generally
less than 0.05 mg total. All data according to Marsh and Weiss have been recalculated to
51 Units (compIler), and are gIven m the Table.

Solvent

a

methanol
ethanol
cyclohexane
benzene
hgrom
Isooctane
carbon tetrachloride
ethyl acetate
Isoamyl acetate
acetone
methyl ethyl ketone
dJethylether
ethylene chloride
1,4-dlOxane
chloroform
carbon disulfIde
pyrldme
formamlde

ethylene glycol
propylene glycol
dImethyl sulfoXIde

Solubility (at 2942"1 K), (mol dm -3)b
1.65
6.29
1.69
7.9
9.4
5.5
6.2
5.58
1.93
2.22
6.92
7.4
1.69
6.87
1.86
5.45
3.01
c
4.74
1.03
c

-2

x 10_
3
x 10_
4
x 10_
5
x 10_
5
x 10_
5
x 10_
5
x 10_
4
x 10_ 4
x 10_
2
X 10_
3
x 10_
5
X 10_
4
x 10_
3
x 10_
4
x 10_
5
x 10_
2
x 10
-2
x 10_
2
x 10

( a All solvents are probably of U.S.P. or A.C.S. grade as prevIOus (2); b units calculated
by evaluator; c solubJllty greater than 4.90 x 10- 2 mol dm-:3).

All these values have an estImated precision of 2" 5% (evaluator). Because of the unstated
pUrity of the sample, and smce the values m the Table are unconfirmed, the reported solublIJtles are desIgnated as bemg hIghly tentative, except for where the solubility is reported as
bemg greater than 4.90 x 10'-2 mol dm- 3 , (whIch are regarded as bemg doubtful).
REFERENCES
(I) Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal. Chern. 1967, 50 457.
(2) WeIss, P.J.; Andrew, M.L.; Wright, W.W. Antibiotics and Chemotherapy 1957, 7, 374.

457

458

Ampicillin trihydrate: other solvents

COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxylic aCld,6-[(ammophenylacetyJ)ammo]3, 3-dlmethyl-7-oxo-,trlhydrate (ampicillin
trlhydrate); CI6HI9N304S.3H20;
[7177-48-2]
(2) Methanol; CH 0; [67-56-1]
4

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of ampicillin trlhydrate m MeOH at 21 ± 1°C was reported as:
)
6.65 mg cm -3 (1.65 x 10 -2 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic m a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(21 ± 1°C). If any insoluble material was
VISible the suspension was centrifuged wlthm
an hour of preparation. The substantially
clear part of the solution was then filtered
by vacuum through a medIUm-porosity smtered
glass funnel and the clear filtrate collected
m a test tube. Four cm' of the clear filtrate
were added to a tared ( ± 0.0 1 mg) welghmg
bottle and evaporated by heatmg at 100° C.
The reSidue was further dried for 3 hours
at 60·C m a vacuum oven at a pressure
of 5 mm mercury or less. After cooling
the bottle was reweighed (± 0.01 mg).

SOURCE AND PURl IT OF MATERIALS:
Ampicillin
Labs, Inc.

trihydrate was from Ayerst
Its purity was not specified.

Methanol was probably of U.S.P. or A.C.S.
grade.

ESTIMATED ERROR:
Solubility precision: none specified
Temperature precision: ± 1°C (authors).

REFERENCES:

Ampicillin trihydrate: other solvents
COMPONENTS:
\ 1) 4-Thla-l-azablcyclo[3,2,0]heptane-2-carboxy llc aCld,6-[(amlnophenylacetyJ)amlno]3, 3-dlmethyl-7-oxo-, trlhydrate (ampicillin
trlhydrate); C16H19N304S.3H20;
[7177-48-2]
(2) Ethanol; C H 0; [64-17-5]
2 6

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C
EXPERIMENTAL VALUES:

Solubility of ampicillin trlhydrate In ethanol at 21 ± 1°C was reported as:
-3
-3
-3
2.54 mg cm
(6.29 x 10
mol dm
solution - compiler).

AUXILIARY INFORNATION
METHOD 'APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibIOtiC In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If any Insoluble material was
VISible the suspension was centrifuged Within
an hour of preparatIOn. The substantially
clear part of the solutIOn was then filtered
by vacuum through a medIUm-porosity slntered
glass funnel and the clear filtrate collected
In a test tube. Four cm) of the clear filtrate
were added to a tared (± 0.01 mg) weighing
bottle and evaporated by heating at 100° C.
The reSidue was further dried for 3 hours
at 60°C In a vacuum oven at a pressure
of 5 mm mercury or less. After cooling
the bottle was reweighed (± 0.0 I mg).

SOURCr. AND PURITY OF MATERIALS.
Amplcillm
Labs, Inc.
Ethanol
grade.

was probably of U.S.P. or A.C.S.

ESTIMATED ERROR:
Solubility precIsion: none speCified
Temperature preCISIOn: ± 1°C (authors).
REFERENCES:

A-p

trlhydrate was from Ayerst
Its pUrity was not specified.

459
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Ampicillin trihydrate: other solvents

COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy lic aCld,6-[(amlnophenylacetyJ)amlno]3, 3-dlmethyl-7-oxo-,tnhydrate (ampicillin
tnhydrate); CI6HI9N304S.3H20;
[7177-48-2]
(2) Cyclohexane; C H ; [110-82-7]
6 12

ORIGINAL MEASUREMENTS:
Marsh, J.H..; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21 ·C

EXPERIMENTAL VALUES:

Solubility of ampicillin tnhydrate In cyclohexane at 21 ± I·C was reported as:
)
0.07 mg cm -3 (1.69 x 10 -4 mol dm -3 solution - compiler.

AUXILIARY
METHOD -'APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibiotiC In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± I ·C). If any Insoluble matenal was
VISible the suspension was centnfuged Within
an hour of preparation. The substantially
clear part of the solutIOn was then filtered
by vacuum through a medIUm-porosity slntered
glass funnel and the clear filtrate collected
In a test tube. Four cm) of the clear filtrate
were added to a tared (± 0.0 I mg) weighing
bottle and evaporated by heating at 100· C.
The reSidue was further dried for 3 hours
at 60·C In a vacuum oven at a pressure
of 5 mm mercury or less. After cooling
the bottle was reweighed (± 0.01 mg).

INFOR}~TION

SOURCE AND PURITY OF MATERIALS:
AmpiCillin
Labs, Inc.

tr Ihydrate was from Ayerst
Its punty was not speCified.

Cyclohexane was
U.S.P. grade.

probably

of

A.C.S.

I:.STIMATED ERROR:
Solubility preCisIOn: none specified
Temperature precIsion: ± I·C (authors).

REFERENCES:

or

Ampicillin trihydrate: other solvents
COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy IIc aCld,6-[(amInophenylacetyJ)amIno]3, 3-dtmethyl-7-oxo-,trIhydrate (ampIcIllIn
trIhydrate); CI6HI9N304S.3H20;
[7177-48-2]
(2) Benzene; C H ; [71-43-2]
6 6

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J. J. Ass. Offk. Anal.
Chern. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature:21°C

EXPERIMENTAL VALUES:

SolubIlIty of ampICillin trIhydrate In benzene at 21 ± 1°C was reported as:
)
0.03 mg cm -3 (7.93 x 10-5 mol dm -3 solutIon - compIler.

AUXI LIARY INFORHATION
METHOD APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antIbiotIc In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mIn at room temp
(21 ± 1°C). If any insoluble materIal was
VISIble the suspensIon was centrIfuged WIthIn
an hour of preparatIon. The substantIally
clear part of the solutIOn was then fIltered
by vacuum through a medium-porosIty sIntered
glass funnel and the clear fIltrate collected
In a test tube. Four cm' of the clear fIltrate
were added to a tared (± 0.01 mg) weIghIng
bottle and evaporated by heating at 100° C.
The reSIdue was further drIed for 3 hours
at 60°C In a vacuum oven at a pressure
of 5 mm mercury or less. After coolIng
the bottle was reweighed (± 0.01 mg).

SOURer: AND PURITY OF MATl::RIALS:
AmpIcIllIn
Labs, Inc.

trlhydrate was from Ayerst
Its pUrIty was not specIfIed.

Benzene was probably of A.C.S. or U.S.P.
grade.

eSTIMATED ERROR:
SolubIlity preciSIon: none specIfIed
Temperature precIsIon: ± 1°C (authors).

REFERENCES:

461

462

Ampicillin tnhydrate: other solvents

COMPONENTS:

ORIGINAL MEASUREMENTS:

(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy IIc aCld,6-[(amInophenylacetyL)amIno]3, 3-dlmethyl-7-oxo-, tnhydrate (ampicillin
tnhydratel; C16H19N304S.3H20;
[7177-48-2]
(2) Petroleum ether (ligroIn)

VARIABLES:

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

PREPARED BY:

A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of ampicillin tnhydrate In ligroIn at 21 ± 1°C was reported as:
-3
-5
-3
0.04 mg cm
(9.42 x 10
mol dm
solution - compiler).

AUXI LI ARY INFORHATION
METHOD APPARATUS/PROCEDURE:

Ten cm 3 of solvent were added to about
200 mg of the antibIOtic In a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(21 ± 1°C). If any msoluble material was
VISible the suspension was centnfuged wlthm
an hour of preparatIOn. The substantially
clear part of the solution was then filtered
by vacuum through a medium-porosity smtered
glass funnel and the clear filtrate collected
In a test tube. Four cm' of the clear filtrate
were added to a tared ( ± 0.01 mg) welghmg
bottle and evaporated by heatmg at 100° C.
The reSidue was further dned for 3 hours
at 60°C m a vacuum oven at a pressure
of 5 mm mercury or less. After coolmg
the bottle was reweighed (± 0.0 I mg).

SOURCt. AND PURITY OF MA1ERIALS:

AmpicIllin
Labs, Inc.
Llgrom
grade.

was

trihydrate was from Ayerst
Its purity was not specified.
probably of

A.C.S.

or

U.S.P.

!'.STIMATED ERROR:

Solubility preCIsion: none specified
Temperature precIsIOn: ± 1°C (authors).
REFERENCES.

Ampicillin trihydrate: other solvents
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ORIGINAL MEASUREMENTS:

COMPONENTS:

(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xy Ilc aCid ,6-[(amInophenylacetyJ)amIno]3, 3-dlmethyl-7-oxo-, trlhydrate (ampicillIn
trlhydrate); CI6HI9N304S.3H20;
[7177-4S-2]
(2) Pen t ane, 2,2 ,4-trlmethy 1- (Isooctane);
CSH IS; [540-S4-1]
VARIABLES:

Marsh, J.R.; WeiSS, P.J. J. Ass. Offk. Anal.
Chem. 1967,50,457-62.

PREPARED BY:

A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of ampicillIn trlhydrate In Isooctane at 21 ± 1°C was reported as:
)
0.02 mg cm -3 (5.45 x 10 -5 mol dm -3 solution - compiler.

AUXILIARY INFORHATION
METHOD 'APPARATUS/PROCEDURE:
3

Ten em of solvent were added to about
200 mg of the antibIOtic In a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 mIn at room temp
(21 ± 1°C). If any Insoluble material was
vIsible the suspensIOn was centrifuged withIn
an hour of preparation. The substantially
clear part of the solutIOn was then filtered
by vacuum through a medIUm-porosity sIntered
glass funnel and the clear filtrate collected
In a test tube. Four cm 3 of the clear filtrate
were added to a tared (± 0.01 mg) weighIng
bottle and evaporated by heatIng at 100° C.
The residue was further dried for 3 hours
at 60°C In a vacuum oven at a pressure
of 5 mm mercury or less. After coolIng
the bottle was reweighed (±0.01 mg).

SOU ReI:. AND PURITY OF MATERIALS:

Ampicillin
Labs, Inc.

trlhydrate was from Ayerst
Its purity was not speCified.

Isooctane was probably of A.C.S. or U.S.P.
grade.

I:.STIMATED ERROR:

Solubility preCIsIOn: none speCified
Temperature precIsIOn: ± 1°C (authors).
REFERENCES:

464

Ampicillin trihydrate: other solvents

COMPONENTS:
(l) 4- Thla-l-azablcyclo[3,2,O]heptane-2-carboxy 1IC aCld,6-[(ammophenylacetyJ)ammo]3, 3-dlmethy1-7-oxO-, trlhydrate (amplCll1m
trlhydrate); C16H19N304S.3H20;
[7177-48-2]
(2) Methane, tetrachloro- (carbon tetrachlOride);
CCI ; [56-23-5]
4

ORIGINAL MEASUREMENTS:
N'arsh, J.R.; WeiSS, P.J. J. Ass. Offk. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of arnplcil1Jn trlhydrate
-3
0.03 mg cm

In

carbon tetrachlOride at 21 ± 1°C was reported as:
-5
-3
mol dm
solutIOn - compIler).

(6.20 x 10

AUXILIARY INFORHATION
METHOD APPARATUS/PROCEDURE:
Ten cm! of solvent were added to about
200 mg of the antibIOtiC m a 15 cm! glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(21 ± 1°C). If any msoluble material was
VISible the suspensIOn was centrifuged wlthm
an hour of preparation. The substantlal1y
clear part of the solution was then fIltered
by vacuum through a medIUm-porosity smtered
glass funnel and the clear fIltrate collected
m a test tube. Four cm! of the clear fIltrate
were added to a tared (± 0.01 mg) welghmg
bottle and evaporated by heatmg at 100° C.
The reSidue was further dried for 3 hours
at 60°C m a vacuum oven at a pressure
of 5 mm mercury or less. After coolmg
the bottle was reweighed ( ± 0.0 1 mg).

SOURCE AND PURITY OF MATERIALS:
AmplcJllin
Labs, Inc.

tr ihydrate was from Ayerst
Its pUrity was not speClfJCd.

Carbon tetrachlOride was probably of A.C.S.
or U.S.P. grade.

eSTIMATED ERROR:
SolubIlity preCISIOn: none specified
Temperature preCIsIOn: ± 1°c (authcrs).

REFERENCES.

Ampicillin trihydrate: other solvents

465

COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy Ilc aCld,6-[(amlnophenylacetyI)amlno]3, 3-dlmethyl-7-oxO-, trlhydrate (ampICillin
tnhydrate); CI6HI9N304S.3H20;
[7177-48-2]
(2) Acetic aCld,ethyl ester (ethyl acetate);
C H 0 ; [141-78-6]
4 8 2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature:21°C

EXPERIMENTAL VALUES:

Solublhty of ampicillin tnhydrate In ethyl acetate at 21 ± 1°C was reported as:
-3
-4
-3
)
0.23 mg cm
(5.58 x 10 mol dm
solutIOn - compiler.

AUXILIARY INFORNATION
METHOD APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If any Insoluble material was
VISible the suspensIOn was centrifuged within
an hour of preparatIOn. The substantially
clear part of the solutIOn was then filtered
by vacuum through a medium-porosity slntered
glass funnel and the clear filtrate collected
In a test tube. Four cm' of the clear filtrate
were added to a tared ( ± 0.01 mg) weighing
bottle and evaporated by heating at 100° C.
The reSidue was further dned for 3 hours
at 60°C In a vacuum oven at a pressure
of 5 mm mercury or less. After coohng
the bottle was reweighed (± 0.01 mg).

SOURC~

AND PURITY OF

Amplcl1lin
Labs, Inc.

~~TERIALS:

tr Ihydrate was from Ayerst
Its punty was not speCIfied.

Ethyl acetate
U.S.P. grade.

was

probably

of

A.C.S.

ESTIMATED ERROR:
Solublhty preCISIOn: none specified
Temperature preCISIOn: ± 1°C (authors).

REFERENCES.

or

466

Ampicillin trihydrate: other solvents

COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy llc aCld,6-[(amInophenylacetyJ)amIno]3, 3-dlmethyl-7 -OXO-, trIhydrate (ampIcIllIn
trlhydrate); CI6HI9N304S.3H20;
[7177-48-2]
(2) I-Butanol,3-methyl
acetate (Isoamyl
acetate); C 7 H 1402; [123-92-2]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:

A. Regosz

One temperature: 21 ·C
EXPERIMENTAL VALUES:

SolubJllty of amplcJlhn trIhydrate in Isoamyl acetate at 21 ± I·C was reported as:
0.08 mg cm -3 (1.93 x 10 -4 mol dm -3 solutIon - compJler ).

AUXILIARY INFORNATION
METHOD APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antibIOtIC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mIn at room temp
(21 ± J ·C). If any Insoluble materIal was
VISIble the suspensIon was centrIfuged WIthIn
an hour of preparatIon. The substantIally
clear part of the solutIOn was then fJltered
by vacuum through a medIum-porosIty sIntered
glass funnel and the clear fJltrate collected
In a test tube. Four cm' of the clear fJltrate
were added to a tared (± 0.0 I mg) weIghIng
bottle and evaporated by heatIng at 100· C.
The reSIdue was further drIed for 3 hours
at 60·C In a vacuum oven at a pressure
of 5 mm mercury or less. After coolIng
the bottle was reweIghed (± 0.01 mg).

SOURCl AND PURITY OF MATERIALS:

AmplcJ11Jn
Labs, Inc.

tnhydrate was from Ayerst
Its purIty was not specifIed.

Isoamyl acetate
or U.S.P. grade.

was

probably

of

A.C.S.

ESTIMATED ERROR:

SolubJllty preCISIOn: none specifIed
Temperature preCISIon: ± I·C (authors).
REFERENCES:

Ampicillm trihydrate: other solvents
COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy Ilc aCid ,6-[(amlnophenylacetyJ)amlno]3, 3-dlmethyl-7-oxO-, trlhydrate (ampicillin
trlhydrate); CI6HI9N304S.3H20;
[7177-48-2]
(2) 2-Propanone (acetone); C H 0; [67-64-1]
3 6

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. OUk. Anal.
Chern. 1967,50,457-62.

VARIABLES:

PREPARED BY:

A. Regosz

One temperature:21°C
EXPERIMENTAL VALUES:

Solubility of ampicillin trlhydrate In acetone at 21 ± 1°C was reported as:
-3
-2
-3
)
8.95 mg cm . (2.22 x 10
mol dm
solutIOn - compiler.

AUXILIARY INFORNATION
METHOD APPARATUS/PROCEDURE:

Ten cm) of solvent were added to about
200 mg of the antibIOtic In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If any Insoluble material was
VISible the suspension was centrifuged Within
an hour of preparation. The substantially
clear part of the solutIOn was then filtered
by vacuum through a medIUm-porosity slntered
glass funnel and the clear filtrate collected
In a test tube. Four cm) of the clear filtrate
were added to a tared ( ± O.OJ mg) weighing
bottle and evaporated by heating at 100° C.
The reSidue was further dried for 3 hours
at 60°C In a vacuum oven at a pressure
of 5 mm mercury or less. After cooling
the bottle was reweighed (±0.01 mg).

SOURC~

AND PURITY OF MATERIALS:

Ampicillin
Labs, Inc.

trlhydrate was from Ayerst
Its pUrity was not specified.

Acetone was probably of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:

Solubility precIsIOn: none specified
Temperature preciSIOn: ± 1°C (authors).
REFERENCES:

467

468

Ampicillin trihydrate: other solvents

COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,O]heptane-2-carbo-

xy llc aCId,6-[(amInophenylacetyJ)amIno]3, 3-dlmethyl-7-oxo-,trIhydrate (ampicillin
trIhydrate); CI6HI9N304S.3H20;
[7177-48-2]
(2) 2-Butanone (methyl ethyl ketone); C H 0;
4 8
[78-93-3]
VARIABLES:

ORIGINAL MEASUREMENTS:

Marsh, J.R.; Weiss, P.J. J. Ass. OUk. Anal.
Chern. 1967,50, 457-62.

PREPARED BY:

One temperature: 21°C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of ampicillin trIhydrate In methyl ethyl ketone at 21 ± 1°C was reported as:
-3
-3
-3
2.79 mg cm
(6.92 x 10
mol dm
solutIOn - compiler).

AUXILIARY INFORNATION
METHOD APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antibiotiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If any Insoluble material was
VISible the suspension was centrifuged Within
an hour of preparation. The substantially
clear part of the solution was then fIltered
by vacuum through a medium-porosity sIntered
glass funnel and the clear filtrate collected
In a test tube. Four cm' of the clear filtrate
were added to a tared ( ± 0.01 mg) weighing
bottle and evaporated by heating at 100° C.
The reSIdue was further dried for 3 hours
at 60°C In a vacuum oven at a pressure
of 5 mm mercury or less. After cooling
the bottle was reweighed ( ±O.O I mg).

SOURer. ANO PURITY OF MATERIALS:

Ampicillin
Labs, Inc.

trlhydrate was from Ayerst
Its pUrity was not specified.

Methyl ethyl ketone was probably of A.C.S.
or U.S.P. grade.

ESTIMATED ERROR:

Solubility precision: none specified
Tempera ture precIsIOn: ± I °C (authors).
REFERENCES:

Ampicillin trihydrate: other solvents
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COMPONENTS;
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy Ilc aCld,6-[(amlnophenylacetyl)amlno]3, 3-dimethyl-7-oxo-, trlhydrate (ampicillin
trlhydrate); CI6HI9N304S.3H20;
[7177-48-2]
(2) Ethane,l,l'-oxybls- (die thy I ether); C H100;
4
[60-29-7]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967,50, 457-62.

VARIABLES:

PREPARED BY:

A. Regosz

One temperature: 21 °C
EXPERIMENTAL VALUES:

Solubility of ampicillin trlhydrate In dlethyl ether at 21 ± 10C was reported as:
-3
-5
-3
0.03 mg cm
(7.44 x 10
mol dm
solutIOn - compiler).

AUXI LIARY INFORNATION
METHOD APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antibiotic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 10C). If any Insoluble material was
vIsible the suspension was centrifuged Within
an hour of preparation. The substantially
clear part of the solutIOn was then filtered
by vacuum through a medIUm-porosity slntered
glass funnel and the clear filtrate collected
In a test tube. Four cm' of the clear filtrate
were added to a tared ( ± 0.01 mg) weighing
bottle and evaporated by heating at 100 0 C.
The residue was further dried for 3 hours
at 60°C In a vacuum oven at a pressure
of 5 mm mercury or less. After cooling
the bottle was reweighed (± 0.01 mg).

SOURCl AND

AmpiCillin
Labs, Inc.

PURI1~

OF MATERIALS;

trlhydrate was from Ayerst
Its pUrity was not speCified.

Dlethyl ether
U.S.P. grade.

was

probably

of

A.C.S.

lSTIMATED ERROR:

Solubility precISIon: none specified
Tempera ture preCisIOn: ± 10C (authors).
REFERENCES.

or

470

Ampicillin trihydrate: other solvents

COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xy llc aCld,6-[(amlnophenylacetyI)amlno]3, 3-dlmethyl-7-oxo-, trIhydrate (amplclllln
trIhydrate); CI6HI9N304S.3H20;
[7177-48-2]
(2) Ethane,dlchloro- (ethylene chlorIde);
C H Cl ; [1300-21-6]
2 4 2
VARIABLES:

ORIGINAL MEASUREMENTS:

Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

PREPARED BY:

A. Regosz

One temperature: 21 ·C

EXPERIMENTAL VALUES:

SolubilIty of amplclllln trIhydrate
-3
0.07 mg cm

ethylene chlorIde at 21 ± I·C was reported as:
-4
-3
(1.69 x 10
mol dm
solutIOn - compJler).

In

AUXI LI ARY INFORHATION
METHOD APPARATUS/PROClcDURE:

Ten cm' of solvent were added to about
200 mg of the antIbIOtIC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± I ·C). If any Insoluble materIal was
vIsIble the suspensIon was centrIfuged wIthin
an hour of preparatIon. The substantIally
clear part of the solutIon was then fIltered
by vacuum through a medIUm-porosIty slntered
glass funnel and the clear fIltrate collected
In a test tube. Four cm' of the clear filtrate
were added to a tared (± 0.0 I mg) weIghing
bottle and evaporated by heating at 100· C.
The reSIdue was further drIed for 3 hours
at 60·C In a vacuum oven at a pressure
of 5 mm mercury or less. After cooling
the bottle was reweIghed (± 0.0 I mg).

SOURCIc AND PURITY OF MA1ERIALS:

AmpIcIllIn
Labs, Inc.

tnhydrate was from Ayerst
Its pUrIty was not specIfIed.

Ethylene chlOrIde
or U.S.P. grade.

was

probably

of

A.C.S.

ESTIMATED ERROR:

SolubIlIty preCISIOn: none specIfIed
Temperature preCIsIOn: ± I·C (authors).
REFERENCES:

Ampicillin trihydrate: other solvents
COMPONENTS:

471

ORIGINAL MEASUREMENTS.:

(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxyliC aCld,6-[(amlnophenylacetyllamlno]3 ,3-dlmethyl-7 -oxo-,tnhydrate (ampICillin
tnhydrate); CI6HI9N304S.3H20;
[7177-4S-2]
(2) 1,4-DlOxane; C H 0 ; [123-91-1]
4 S 2
VARIABLES:

Marsh, J.R.; WeiSS, P.J. J. Ass. Olfie. Anal.
Chern. 1967,50,457-62.

PREPARED BY:

A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of ampiCillin trlhydrate In 1,4-DlOxane at 21 ± 1°C was reported as:
2.77 mg cm -3 (6.S7 x 10 -3 mol dm -3 solution - compiler).

AUXILIARY INFORNATION
METHOD APPARATUS/PROCEDURE:

Ten cm) of solvent were added to about
200 mg of the antibIOtiC in a 15 crn) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If any Insoluble matenal was
VISible the suspensIOn was centnfuged within
an hour of preparation. The substantially
clear part of the solution was then filtered
by vacuum through a medIUm-porosity slntered
glass funnel and the clear filtrate collected
In a test tube. Four crn) of the clear filtrate
were added to a tared ( ± 0.01 mg) weighing
bottle and evaporated by heating at 100° C.
The reSidue was further dried for 3 hours
at 60°C In a vacuum oven at a pressure
of 5 mm mercury or less. After cooling
the bottle was reweighed (± 0.0 1 mg).

SOURCr. AND I'UIU IT OF HA1 ERIALS:

Ampicillin
Labs, Inc.

tnhydrate was from Ayerst
Its punty was not specified.

1,4-DlOxane was
U.S.P. grade.

probably

of

A.C.S.

r.STIMATED I:.RROR:

Solubility precIsion: none speCified
Tempera ture preCiSIOn: ± 1°C (authors).
REFERENClS.

or

472

Ampicillin trihydrate: other solvents

COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxylic aCld,6-[(amlnophenylacetyJ)amlno]3, 3-dlmethyl-7-oxo-, trlhydrate (ampicillin
trlhydrate); CI6HI9N304S.3H20;
[7177-48-2]
(2) Methane, trlchloro- (chloroform); CHCI ;
3
r67-66-3]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of ampicillin trlhydrate In chloroform at 21 ± 1°C was reported as:
)
0.08 mg cm -3 (1.86 x 10 -4 mol dm -3 solution - compiler.

AUXILIARY INFORNATION
METHOD APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If any Insoluble material was
VISible the suspensIOn was centrifuged within
an hour of preparation. The substantially
clear part of the solution was then filtered
by vacuum through a medIUm-porosity slntered
glass funnel and the clear filtrate collected
In a test tube. Four cm' of the clear filtrate
were added to a tared (± 0.0 I mg) weighing
bottle and evaporated by heating at 100° C.
The reSidue was further dried for 3 hours
at 60°C In a vacuum oven at a pressure
of 5 mm mercury or less. After cooling
the bottle was reweighed (± 0.01 mg).

SOURCl AND PURITY OF MATERIALS;
Ampicillin
Labs, Inc.

tnhydrate was from Ayerst
Its pUrity was not specified.

Chloroform was probably of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:
Solubility precision: none speCified
Temperature precisIOn: ± 1°C (authors).

REFERENCES:

Ampicillin tnhydrate: other solvents
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COMPONENTS:
(J) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy Ilc aCid ,6-[(amlnophenylacetyJ)amlno]3,3 -dlmethy1-7-oxo-, tr Ihydrate (ampicillin
tnhydrate); C 16 H19 N 304 S.3H 20;
[7177-48-2]
(2) Carbon disulfide; CS ; [75-15-0]
2

ORIGINAL MEASURE~NTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of ampicillin tnhydrate In carbon disulfide at 21 ± 1°C was reported as:
)
0.02 mg cm -3 (5.45 x 10 -5 mol dm -3 solutlOn - compiler.

AUXILIARY INFORHATION
METHOD N'PARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antlblOtlc In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If any Insoluble material was
VISible the suspension was centnfuged within
an hour of preparation. The substantially
clear part of the solutlOn was then filtered
by vacuum through a medium-porosity slntered
glass funnel and the clear filtrate collected
In a test tube. Four cm' of the clear filtrate
were added to a tared (± 0.01 mg) weighing
bottle and evaporated by heating at 100° C.
The reSidue was further dned for 3 hours
at 60°C In a vacuum oven at a pressure
of 5 mm mercury or less. After cooling
the bottle was reweighed (±0.01 mg).

SOURCE AND PURl IT OF MATERIALS;
Ampicillin
Labs, Inc.

trlhydrate was from Ayerst
Its punty was not speCified.

Carbon disulfide
or U.S.P. grade.

was

probably

of

A.C.S.

ESTIMATED ERROR:
Solubility precIsIOn: none specified
Temperature precisIOn: ± 1°C (authors).
REFERENCES;
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Ampicillin trihydrate: other solvents

COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xylic aCld,6-[(amlnophenylacetyl)amlno]3, 3-dlmethyl-7-oxo-,trlhydrate (ampiCillin
trlhydrate)j CI6HI9N304S.3H20;
[7177-48-2]
(2) PYrldlnej C H Nj [110-86-1]
6 5
VARIABLES:

ORIGINAL MEASUREMENTS:

Marsh, J.R.; WeiSS, P.J. J. Ass. Offk. Anal.
Chem. 1967,50, 457-62.

PREPARED BY:

A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of ampicillin trlhydrate In pyridine at 21 ± 1°C was reported as:
)
12.13 mg cm -3 . (3.01 x 10 -2 mol dm -3 solution - compiler.

AUXI LIARY INFORHATION
METHOD APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antibiotiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If any Insoluble material was
VISible the suspensIOn was centrifuged Within
an hour of preparation. The substantially
clear part of the solutIOn was then filtered
by vacuum through a medIUm-porosity slntered
glass funnel and the clear filtrate collected
In a test tube. Four cm' of the clear filtrate
were added to a tared (± 0.01 mg) weighing
bottle and evaporated by heating at 100° C.
The reSidue was further dried for 3 hours
at 60°C In a vacuum oven at a pressure
of 5 mm mercury or less. After cooling
the bottle was reweighed (±0.01 mg).

SOURCE AND PURl TY OF MATER! ALS;

Ampicillin
Labs, Inc.

trlhydrate was from Ayerst
Its pUrity was not specified.

Pyridine was probably of A.C.S. or U.S.P.
grade.

eSTIMATED ERROR:

Solubility precision: none speCified
Temperature preCisIOn: ± 1°C (authors).
REFERENCES;

Ampicillin trihydrate: other solvents
COMPONENTS:

ORIGINAL MEASUREMENTS:

(I) 4- Th Ia -1-azablcyclo[3,2,0]heptane-2-carboxy lIc ac Id,6-[(amInophenylacetyl)amIno]3, 3-dlmethyl-7 -OXO-, tr Ihydrate (ampIcIllIn
trIhydrate); CI6HI9N304S.3H20;
[7177-48-2]
(2) Formamlde; CH NO; [75-12-7]
3
VARIABLES:

Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

PREPARED BY:

One temperature: 21°C

A. Regosz

EXPERIMENTAL VALUES:

SolubIlIty of ampIcIllIn trIhydrate In formamlde at 21 ± 1°C was reported as greater than:
-3
-2-3
20 mg cm
(Greater than 4.90 x 10 mol dm
solutIOn - compIler).

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antIbIOtIc In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mIn at room temperature
(21 ± 1°C). If all of the materIal appeared
to be In solutIOn, the solubIlIty was consIdered
to be greater than 20 mg cm -'.

SOURCE AND PURl IT OF MATERI ALS:

AmpIcIllin
Labs, Inc.

tnhydrate was from Ayerst
Its purIty was not specIfIed.

Formamlde was probably of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:

SolubIlIty preCIsIOn: none specIfied
Tem pera ture precIsIOn: ±IoC (authors).
REFERENCES.
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Ampicillin trihydrate: other solvents

COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,Z,O]heptane-Z-carboxylic aCld,6-[(ammophenylacetyl)ammo}
3, 3-dlmethyl-7-oxo-,tnhydrate (ampicillin
tnhydrate); CI6HI9N304S.3HZO;

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967, 50, 457-62.

[7177 -48-Z]
(Z) 1,2-EthanedlOl (ethylene glycol); C H 0 ;

[107-21-1]

Z 6 Z

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21·C

EXPERIMENTAL VALUES:

Solubility of amplcillm trihydrate in ethylene glycol at 2l± I·C was reported as:
-3
-2
-3
19.13 mg cm
(4.74 x 10 mol dm
solution - compiler).

AUXILIARY INFORMATION
METHOD

APPARATUS/PROC~DURE:

Ten cm) of solvent were added to about
ZOO mg of the antibIOtic m a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(21 ± 1·C). If any msoluble material was
vIsible the suspensIOn was centrifuged wlthm
an hour of preparation. The substantially
clear part of the solution was then filtered
by vacuum through a medIUm-porosity smtered
glass funnel and the clear filtrate collected
In a test tube. Four cm) of the clear filtrate
were added to a tared (± 0.01 mg) welghmg
bottle and evaporated by heating at 100· C.
The residue was further dried for 3 hours
at 60·C m a vacuum oven at a pressure
of 5 mm mercury or less. After cooling
the bottle was reweighed (± 0.01 mg).

SOURC~

AND PURITY OF MATERIALS:

Ampicillin
Labs, Inc.

trihydrate was from Ayerst
Its pUrity was not speclflCd.

Ethylene glycol
or U.S.P. grade.

was

probably

of

A.C.S.

ESTIMATED ERROR:
Solubility preCIsion: none specified
Temperature preCIsion: ± I·C (authors).

REFERENCES:

477

Ampicillin trihydrate: other solvents
COMPONEN1:S:

4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy hc aCld,6-[(amlnophenylacetyl)amlno]3,3-dlmethyl-7-oxo-,trlhydrate (ampicillin
trlhydrate); CI6HI9N304S.3H20;
[7177-48-2]
(2) 1,2-PropanedlOl (propylene glycol); C H 0 ;
3 8 2
[57-55-6]

(1)

VARIABLES:

ORIGINAL MEASUREMENTS:

Marsh, J.R.; Weiss, P.J. J. Ass. Offk. Anal.
Chem. 1967,50, 457-62.

PREPARED BY:

A. Regosz

One temperature: 21°C
EXPERIMENTAL VALUES:

Solubility of ampicillin trlhydrate In propylene glycol at 21 ± 1°C was reported as:
-3
-2
-3
4.14 mg cm
(1.03 x 10
mol dm
solution - compiler).

AUXILIARY INFORHATION
METHOD APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antibIOtiC in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If any Insoluble material was
vIsible the suspension was centrifuged Within
an hour of preparation. The substantially
clear part of the solution was then filtered
by vacuum through a medium-porosity slntered
glass funnel and the clear filtrate collected
In a test tube. Four cm' of the clear filtrate
Were added to a tared (± 0.01 mg) weighing
bottle and evaporated by heating at 100° C.
The residue was further dried for 3 hours
at 60°C In a vacuum oven at a pressure
of 5 mm mercury or less. After cooling
the bottle was reweighed (±0.01 mg).

SOURCI:. AND PURITY OF HATERIALS:

AmpiCillin
Labs, Inc.

tnhydrate was from Ayerst
Its purity was not speCIfied.

Propylene glycol
or U.S.P. grade.

was

probably

of

A.C.S.

ESTIMATED ERROR:

Solubility precision: none specified
Tempera ture preciSion: ± 1°C (authors).
REFERENCES:

478

Ampicillin tnhydrate: other solvents

COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy hc aCld,6-[(amlnophenylacetyl)amlno]3, 3-dlmethyl-7 -OXO-, trlhydrate (ampICIllin
tnhydrate); C16HI9N304S.3H20;
[7177-48-2]
(2) Methane,sulflnylbis- (dImethyl sulfoxide);
C H 0S; [67-68-5]
2 6

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C
EXPERIMENTAL VALUES:

SolubJiity of amplcJihn trihydrate

In

dImethyl sulfoxIde at 21 ± 1°C was reported as greater

than:
20 mg cm

-3

(Greater than 4.90 x 10

-2-3
mol dm
solution - compJier).

AUXI Ll ARY INFORMATION
METHOD APPARATUS/PROClDUR}.:
Ten cm' of 0.1 N NaOH were added to
about 200 mg of the antIbIOtIC In a 15
cm' glass-stoppered test tube and shaken
thoroughly by hand for about 2 min at
room temperature(21 ± 1°C). If all of the
matenal appeared to be In solution, the
solublhty was conSidered to be greater than
20 mg cm-'.

SOllRCl AND PURl TV OF MATERIALS;
AmplcJ1l1n
Labs, Inc.

tnhydrate was from Ayerst
Its purIty was not speCIfIed.

DImethyl sulfoxIde was probably of A.C.S.
or U.S.P. grade.

lSTIMATED ERROR:
Solublhty preCIsIOn: none specified
Temperature precisIOn: ± 1°C (authors).
REFERENCeS.

Amoxicillin trihydrate
COHPONENTS:
EVALUATOR:
(I) 4-Thla-I-azablcyclo[3,20]heptane-2-carboxylEriC Tomlinson.
IC aCld,6-[(amlno(4-hydroxyphenyJ)acetyJ)
Department of Pharmacy,
amlno]-3,3-dlmethyl-7-oxo, trlhydrate
University of Amsterdam,
(amoxlcillin trlhydrate); CI6HI9N305S.3H20; The Netherlands.
[61336-70-7]
December 1983.
(2) Hydrochloric aCid; HCI; [7647-01-0]
(3) PotassIUm hydroxide; KOH; [1310-58-3]
(4) PotassIUm chloride; KCI; [7447-40-7]
(5) Water; H 0; [7732-18-5]
2
CRITICAL EVALUATION

The mfluence of pH on the solubility of amoxlcillin trlhydrate has been studied by TSUJI
et al (1), who examined the pH - solubility behavIOr at constant IOniC strength (Il = 0.5 KCJ) and temperature (310 K) uSing HCI or KOH to regulate the pH. Their results were
presented graphically, and exhibited a U-shaped curve, With a minimum solubility between
about pH 3.5 and pH 6.0. The original data have been obtained directly from the authors
(2), and are given m the appropriate compilatlo~ sheet. Thf preCISIOn m solubility determmatIOn and the temperature can be estimated as - 5% and - I K, respectively (evaluator). The
authors fitted the experimental data uSing:

where C IS the total solubility, C the mtrlnSIC solubility of the amphoteriC amoxlcillin,
r
a + the hydrogen IOn activity, and ~ and K2 the diSSOCiatIOn constants for 2-carboxylic
H
aCid and the conjugated aCid of the alpha-ammo group, respectively. The authors have stated
(2) th'2t the intr~nslc solubility of amoxlclllin trlhydrate calculated m thiS manner IS 1.30
x 10 - mol dm - ,WhiCh agrees With their experimentally obtamed values at pH's 4.48, 4.71
and 4.97. Being an ampholyte, amoxlcillin trlhydrate showed mcreased solubility both m
aCid (below pH 2.5) and m alkali (above pH 7.0). It IS recalled here that Hou and Poole (3)
have determmed the pH-apparent rate profile of amplcilim an hydrate at 308 K in buffers
of total IOniC strength 0.5. They found that although the half life of ampiCillin anhydrate
at pH 4.85 IS about 200 hours, thiS falls to about 30 hours at pH's 3.0 and 7.0, and to about
10 hours at pH 1.5. ThiS probably applies to amoxlclllin trlhydrate also, and means that
solubility values determmed below pH 2.0 and above pH 8, must be regarded as doubtful.
Thus the data of TSUJI et ai, outside these pH values are regarded as doubtful, although
at other pH's their values may be given a tentative deSignatIOn.
TSUJI et al have further determmed the effect of 0.04 mol dm
sodIUm dodecylsulfate at
the Isoelectrlc POint and at 310 K (estimated preCisIOn ~I ~, evaluator) on the aqueous solub2
Ility of amoxlcillin trlhydrate. ThiS IS 1.6 x 10- mol dm- • ThiS value IS estimated to have
a precIsion of ~ 5% (evaluatod, and IS deSignated as tentative.
Fmally, TSUJI et al (1) have studied the mfluence of temperature on the aqueous solubility
of amoxiciliin trlhydrate. Over the temperature mterval 293 K to 323 K (temperature precISIOn estimated as ~ I K, evaluator) they found a constant heat of solution of 25.9 kJ mor!

REFERENCES
(1) TSUJI, A.; Nakashima, E.; Hamano, S.; Yamana, T. J. Pharm. Sci. 1978,67, 1059.
(2) TSUJI, A. Personal communicatIOn.
(3) Hou, J.P.; Poole, J.W. J. Pharm. Sci. 1969,58, 1510.
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Amoxicillin trihydrate

COMPONENTS:

(I) 4- Thla-l-azablcyc!o[3,2,0]heptane-2-carboxylic aCld,6-[(amlno(4-hydroxyphenyl)acetyl)
amJno]-3,3-dlmethy 1-7-oxo, tnhydrate
(amoxlcJllJn trlhydrate); C 16H19N305S,
3HzO; [61336-70-7]
(2) Hydrochloric aCId;
HCI;
hydroxIde; KOH;
(4) PotassIUm chlorIde; KCI;
(5) Water; H 0; [7732-18-5]
2

(3) PotassIUm

ORIGINAL MEASUREMENTS:

TSUJI, A.; NakashIma, E.; Hamano, S.; Yamana,
T. J. Pharm. Sci. 1978,67, 1059-66.

[7647-01-0]
[1310-58-3]
[7447-40-7]
PREPARED BY:

VARIABLES:

A. Regosz

pH at 37°C
EXPERIMENT AL VALUES:
Solublhty
pH a

10

2

1.72
1.94
2.42
2.89
4.05
4.16
4.27
4.37
4.48

mol dm

SolubJilty
_3 a

17.30
7.70
3.44
2.36
1.31
1.34
1.24
1.27
1.30

mgcm

-3

pH

72.56
32.29
14.43
9.90
5.49
5.62
5.20
5.33
5.45

a

10

2

4.71

mol dm

_3 a

mg cm

1.30
1.30 - C
1.29
0
1.35
1.51
2.14
2.46
2.46
4.60

4.97
5. Q 8
6.50
6.87
7.19
7.19
7.64

-3

5.45
5.45
5.41
5.66
6.33
8.97
10.32
10.32
19.29

a Experimental values obtained from the author (A. TSUJI).
b Calculated by compJler.
The Co value (intrinsIc solublIJty) estimated from the solubihty at the Isoelectrlc POint IS
defined by equatIon [1].
(continued over)
AUXI LI ARY INFORNATION
MI::THOD APPARATUS /PROC~,DlIR~,;

An excess of amoxlclilin trlhydrate was
added to a glass-stoppered flask, followed
by addItIOn of 0.5 mol dm -' KCl aqueous
solutIOn to a constant IOniC strength (I = 0.5).
The suspensIon was then adjusted to the
appropriate pH WIth standard hydrochloric
aCId or potassIum hydroxIde solutIOn. The
flask was place In a constant temperature
water bath at 37°C and mechamcally shaken
for 2 hr. A sample was taken through a
0.45 mIcron Sartorius membrane fJlter,
the pH was measured, and the sample was
assayed after appropriate dJiutlOn WIth
dlstJlled water. The amount of amoxlcJllJn
was determined by lodometrlc tItratIOn
and by UV spectrophotometric measurement
at 260 nm.

SOURer, AND PURl TV OF HA1I:RIALS;

AmoxicJ1lln tnhydrate was suppIJed by
Fujisawa PharmaceutIcal Co., ?saka, Japan,
and had a potency of 850 \Jg mg .
All other chemIcals were reagent grade
and were used WIthout further purifIcatIOn.
DIstilled water was used.

~,S1

lHAH.O

~

RROR:

SolubIlity precIsIon: none specifIed
Temperature preCIsion: probably ±loC (compJler)
IU.HRENCES;

Amoxicillin trihydrate
CPI1PONENTS:
(1)

(2)
(3)

(4)
(5)

4- Thla-l-azabicyclo[3,2,0]heptane-2-carboxylic aCld,6-[{amlno{4-hydroxyphenyJ)acetyJ)
amlno]-3,3-dlmethyl-7-oxo,
trlhydrate
(amoxlcilhn tnhydrate); C 16 H 19N305S,
3H 0; [61336-70-7]
2
Hydrochloric aCid;
HCI; [7647-01-0]
Potassium hydroxide; KOH; [1310-58-3]
Potassium chloride;
KCI; [7447-40-7]
Water; H 0; [7732-12-5]
2

AND/OR

ADDITIONAL

DATA:

In the figure at the right, the pOints are
the experimental resultsa • The solid curve
was generated from equation [I].
a +

where

CT

TSU)I, A.; Nakashima, E.; Hamano, S.; Yamana,
T. J. Pharm. Sci. 1978,67, 1059-66.

A. Regosz

pH at 37°C

C T = Co

ORIGINAL MEASUREMENTS:

PREPARED BY:

VARIABLES:

COMMENTS

481

K

H
(I<"l

+

IS

total

the

I +

2

a +
H

)

solubility,

2 mol dm -3]
Solubility [ lOx
100 ..

[I]

~

60

CO

IS

the intrinSIC solubility of amphoteriC amoxlclllln With the electrically neutral zWlttenon,
a H+ IS the hydrogen-IOn activity of the
solutIOn, and KJ and K are dissoCiation
2
constants for Z-carboxyhc aCid and the
conjugated aCid of a-amino group, respectively.
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pH at constant IOniC strength

AUXILIARY INFORNATION
METHOD APPARATUS/PROCEDURE:

SOURn. AND PURl TV OF HATI-.RIALS;

ESTlHATED ERROR:

REFERENCES:

[,u =

0.5]

Amoxicillin trihydrate

482
COMPONENTS:

(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy lic aCld,6-[(ammo( 4-hydroxyphenyI)acetyI)
amlno]- 3,3-dlmethy 1-7 -oxo,
tnhydrate
(amoxlcillm tnhydratel; C 16 H 19 N 3°55.
3Hp; [61336-70-7]

ORIGINAL MEASUREMENTS:

TsuJI, A.; Nakashima, E.; Hamano, 5.; Yamana,
T. J. Pharm. Sci. 1978, 67, 1059-66.

(2) Sulfunc aCid monododecyl ester sodium salt
(Sodium dodecyl sulfate); C 12H2504SNa;
[151-21-3]
(3) Water; H 0; [7732-18-5]
2
PREPARED BY:
A. Regosz

VARIABLES:
One temperature: 37°C
EXPERIMENTAL VALUES:

Solubility of amoxlcillin tnhydrate at 37°C 0.04 mol dm
solutIOn was reported as:

-3

sodium dodecyl sulfate aqueous

a

1.6 x 10- 2 mol dm- 3

(6.7 mg cm- 3 - compiler).

a The value was estimated from the solubility near the Isoelectnc pomt - (authors).

AUXILIARY INFORMATION
METHOD A1'PARATUS/PROO>DURE:

An excess of amoxicillin tnhydrate and
water contammg sodIUm dodecyl sulfate
were placed m a glass-stoppered flask and
mechanically shaken for about 2 hr m a
contstant temperature water bath at 37°C.
Samples were taken through a 0.45 micron
Sartonus membrane filter, and their pH
values measured. The sample was assayed
for amoxlcillm, after appropnate dilutIOn,
by IOdometnc titratIOn and by UV spectrophotometnc measurement at 260 nm.

SOURCL AND PURl TV OF HAnRI ALS:

Amoxlclllin trlhydrate was supplied by
FUJlsawa Pharmaceutical Co., Osaka, Japan,
and had a potency of 850 Ilg mg- l .
All other chemicals were reagent grade
and were used Without further punficatlOn.
Distilled water was used.

~,STIMAnD ~.RROR:

Solubility precIsIOn: none specified
Temperature preCisIOn: probably ±loC (compiler)
REFERENG,S.

Amoxicillin trihydrate
COl:lPONENTS:

(1) 4- Thla-l-azablCyclo[3,2,0]heptane-2-carboxy llC aCld,6-[(am mo( 4-hydroxyphenyl)acety 1)

483

ORIGINAL MEASUREMENTS:

TsuJI, A.; NakashIma, E.; Hamano, S.; Yamana,
T. J. Pharm. Sci. 1978,67, 1059-66.

ammo]-3, 3-dlmethy 1-7 -oxo,
tnhydrate
(amoxlclllm tnhydrate);
C16H19N305S,
3H 0; [61336-70-7]
2
(2) PotassIUm chlorIde;
KC1; [7447-40-7]
(3) Water; H 0; [7732-18-5]
2
PREPARED BY:

VARIABLES:

A. Regosz

recIprocal of absolute temperature
EXPERIMENTAL VALUES:

The authors determmed the apparent equihbrlUm solublhtles of amoxlclllm tnhydrate
m 0.5 mol dm _3 KCl solutIon at vanous
temperatures. Van 't Hoff plots gave a
reasonably good hnear relatIOnshIp (fIgure
at the nght).
The value of the heat of solutIon was calculated from the slop_~ of the van 't Hoff
plot to be 6.2 kcal mol .

4 I-

l-

Solublhty
[102 x mol dm -3]

'. •

2

•

1

•

0.6
0.4

I

3.0

I

I

I

3.2

3.4

•
I

I

3.6

K- l x 10 3

AUXILIARY INFORNATlON
METHOD APPARATUS/PROCEULJRf.:

The apparent equlllbnum solubIlitIes were
determmed between 20°C and 50°C
m
0.5 mol dm _3 KCl solutIon. No procedure
was descrIbed. The antIbIOtIc content of
samples was determmed by IOdometnc
titratIOn and UV spectroscopIc measurement
at 260 nm.

SOURO AND PURl TV OF MAH-RI ilLS:

Amoxlclllm trlhydrate was supplied by
FUJlsawa PharmaceutIcal Co., 9saka, Japan,
and had a potency of 85C 1Jg mf .
Potassium chlorIde was
DIstilled water was used.

reagent

grade.

lSTlMATlD lRROR:

SolubilIty precisIOn: none specifIed
Temperature precIsion: probably ± 1°C (compIler)
Rl:.FERENCES:
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CP-38,371

COHPONENTS:
(1) 1+- Thla-l-azabicyclo[3,2,O]hept-2-yl-5-tetrazole,6-[D-2amlno-2-(I+-aminophenyl)-acetamldo]3,3-dlmethyl-7-oxo, trlhydrate; (CP38,371); C 16H20N802S.3H20; [56852-63-2]
(2) Hydrochloric aCid; Hel; [761+7-01-0]
(3) Sodium hydrochloride; NaOH; [1310-73-2]
(1+) Water; H 0; [7732-18-5]
2

EVALUATOR:
EriC Tomlinson.
Department of Pharmacy,
University of Amsterdam,
The Netherlands.
December 1983.

CRITICAL EVALUATION
Bogardus and Palepu have studied the influence of pH on the aqueous solubility of a development compound (CP-38,771) synthesized In Pfizer Central Research laboratories. ThiS
was studied as the trlhydrate. The compilatIOn sheets show that thiS compound acts similarly
to other amphoteriC penicillins, In that it exhibits a minimum solubility between pH 1+.5
and pH 6.0, With large increases in solubility at pHs outSide thiS range. Although these workers published theIr results graphically, the Original data have been obtained from the authors
(2), and are appended.
The authors used very short equllbrlum times to minimize any pOSSible degradation, and
they were able to confirm with high performance liqUid chromatography less than 5 % degraddation throughout the pH range 2-1+.
CP-38,371 dIffers from other aminopenicillins in the substitution of the penlclllanic aCid
carboxyl group with a tetrazole and addition of a primary amino group at the l+-posltlOn
of the aromatic ring. Because of the additional amino group, the solubility of thiS compound
rises more sharply as pH decreases than IS found for other aminopemcillins.
Bogardus and Palepu (1) stated that the measured solubility of CP-38,371 In water (pH 5.47)
was 0.1+7 x 10- 2 mol dm- 3 (Units, evaluator) which is slightly higher than the intrinsic solubility
of 0.46 x lo-~ol dm- 3 , calculated (for pH 5.6) using a fitting procedure utiliZing (amongst
others) knowledge of the 10mzatIOn constants. As stated by the authors thiS IS to be expected
With the amphoteric nature of the compound and the nearness of two of the IOnizatIOn constants to the isoelectrlc pH of 5.6.
All the values reported by Bogardus (2) and given in the compilation sheet have a preCisIOn
measurement of :t 2% (evaluator), though because of the fact that thiS is the only study
reported on thiS compound, and because of some possibility for degradation (espeCially at
low pH), these values are regarded as being tentative.

In

REFERENCES
(l) Bogardus, J.B.; Palepu, N.R. Int. J. Pharmaceutics 1979, 4, 159.

(2) Bogardus, J.B. Personal communication.

CP-38,371
COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]hept-2-y 1-5-

tetrazole,6-[D-2-amino-2-(4-ammo-phenyJ)acetamldo]-3,3-dlmethy1-7-oxo, trlhydratej
(CP-38,371);
CI6H20N802S.3H20;
[56852-63-2]
HCI; [7647-01-0]
(2) Hydrochloric aCid;
(3) Sodium hydroxide;
NaOHj [1310-73-2]
(4) Water; H,Oj [7732-18-5]

485

ORIGINAL MEASUREMENTS:

Bogardus, J.B.j Palepu, N.R. Int. J. Pharm.
1979, 4, 159-70.

PREPARED BY:

VARIABLES:

A. Regosz
EXPERIMENTAL VALUES:

Solublhty

pH

a

2.49
2.66
2.67
2.70
2.93
2.95
2.99
3.00
3.02
3.08
3.10
3.15
3.18
3.41

mgcm

_3 a

10

78.1
48.6
55.8
46.9
26.9
25.1
20.3
18.6
18.9
13.9
15.6
13.7
10.5
6.83

SolubJllty

2

mol dm

_3 b

17.6
11.0
12.6
10.6
6.1
5.7
4.6
4.2
4.3
3.1
3.5
3.1
2.4
1.54

pH

a

mgcm

3.53
3.67
3.76
4.04
4.09
4.39
5.47
5.6
5.70
7.12
7.66
7.82
8.16
8.64

_3 a

6.3
5.26
4.37
3.42
2.80
2.40
2.10
2.05 C
2.10 0
3.09
4.46
6.41
9.58
16.8

10

2

mol dm

_3 b

1.4
1.19
0.99
0.77
0.63
0.54
0.47
0.46
0.47
0.70
1.01
1.45
2.16
3.8

a Numerical data obtamed from the author (J.B. Bogardus).
b

Calculated by compiler.

The Co value (mtrmsic solubility) estimated from the solubJlity at the Isoelectrlc pomt.

AUXILIARY INFORHATION
METHOD APPARATUS/PROCEDURE:

Suspensions of the antibIOtic were eqUJhbrated
for about 0.5 hr at temp (25 ± 0.2°C) m
ampules usmg a Vibratory mixer Immersed
In
a water bath. The suspensions were
then adjusted to the appropriate pH with
standard HCI or NaOH solutIOn. A sample
was filtered through a 1.2 micron membrane
filter. The amount of the solute m the
fJltrate was determmed by high performance
liquid chromatography usmg a Waters Microbondapak C-18 column. The mobile phase
was 0.0 I mol dm _J phosphate buffer at pH 5.5
with 5% v/v acetOnitrile. The antibiotic
was detected by UV absorption at 254 nm.

SOURCr. AND PURITY OF MAHRIALS:

CP-38,371 was synthesized m the Pfizer
Central Research LaboratOries. The amphotherlc form was Isolated by aqueous recrystalhzatJon as the trlhydrate. PUrity
was approx. 97%, calculated on the anhydrous
baSIS. The major Impurity was the corresponding penicilloIc aCid.

ESTIMATED

~.RROR:

Solubihty precIsion: none specified
Temperature preCISion: ± 0.2°C (authors)
REFERENCES:

CP-38,371

486
COMPONENTS:

ORIGINAL MEASUREMENTS:

(1) 4- Thla-l-azablcyclo[3,2,0]hept-2-yl-5-

tetrazole,6-[D-2-ammo-2-(4-ammo-phenyl)acetamldo]-3,3-dlmethyl-7-oxo, trlhydrate;
(CP-38,371);
C 16H20N802S.3H20;
[56852-63-2]
(2) Hydrochloric aCId;
HC1; [7647-01-0]
(3) Sodium hydroxIde;
NaOH; [1310-73-2]
(4) Water; H 0; [7732-18-5]
2
IfARIABLES:

Bogardus, J.B.; Palepu, N.R. Int. J. Pharm.
1979, 4, 159-70.

PREPARED p,y:
A. Regosz

C:OMMENTS AND/OR ADDITlONAL DATA:
SolubJilty [mg cm-3]
In the figure at the nlliht, the pomts are
the expenmental results. The solid theoretIcal Ime was calculated from equatIOn [1].
[H+]
[H+] 2
K3
ST = C (l + - K + - K
K
+ --)
o
2
1· 2
[H+]

100
80

-1

60

[1]
40

where ST IS the total solubJilty, CO IS
the mtrmslc solubility of amphotenc antIbIOtIc, [H+] IS concentratIOn of the hydrogenIOn. K l' K and K 3 are dISSOCIatIOn constants
2
for carboxylic and a-ammo groups, respectively.

I-

20 I-

10

I-

8

I-

\
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\

6

2

-

\. ... /.I
'-

I-

I
3

I

I

I

I

I

4

5

6

7

8

pH

AUXI LI ARY INFORHATlON
METHOD APPARATUS/PROCr.DURr.:

SOURU. AND PURITY OF HAHRIALS:

r.S1IHAH.D r.RROR:

Rr.Fr.RENCES:

I
9

Epicillm anhydrate
COHPONENTS:
EVALUATOR:
(I) 4-Thia-I-azabicyclo[3,2,0]heptane-2-carboxylEriC Tomhnson.
IC aCld,6-[(amino-I,4-cyclohexadlen-l-ylacetDepartment of Pharmacy,
yI)amlno]-3,3-dlmethyl-7-oxo, (eplcdlln anhyUniversity of Amsterdam,
The Netherlands.
drate); C H N
S; [26774-90-3]
I6 21
(2) Hydrochloric aCid; flcl; [7647-01-0]
December 1983.
(3) Potassium hydroxide; KOH; [1310-58-3]
(4) Potassium chloride; KClj [7447-40-7]
(5) Waterj H 0j [7732-18-5]
2
CRiTICAL EVALUATION:

°

The Influence of pH on the solublhty of eplclllin an hydrate has been studied by TSUJI et
al (I), who examined the pH - solublhty behavIOr at constant IOniC strength (Il = 0.5 - KCI)
and temperature (310 K) uSing HCl or KOH to regulate the pH. Their results were presented
graphically, and exhibited a U-shaped curve, with a minimum solublhty at pH 4.47. The original data have been obtained directly from the authors (2), and are given In the appropriate
compdatlOn st:).eet. The -rreCislOn In solubihty determinatIOn and the temperature can be
estimated as - 5% and - I K, respectively (evaluator). The authors fitted the experimental
data uSing:

where C IS the total solublhty, Co the intrinSIC solublhty of the amphoteric eplcillin, a +
T
H
the hydrogen IOn activity, and K I and K the diSSOCIatIOn constants for 2-carboxyhc aCid
2
and the conjugated aCid of the alpha-amino group, respectively. The authors have stated
(2) that the ~trinslc solubdity of eplcdhn anhydrate calculated In thiS manner IS 1.20 x
10 -2 mol dm- ,which agrees with their experimentally obtained value at pH 4.47. Being an
ampholyte, eplcdhn an hydrate showed Increased solubdlty In aCid (below pH 2.5) and was
calculated In alkah (above pH 6.0) to have a slmdar behaVIOr. It IS recalled here that Hou
and Poole (3) have determined the pH-apparent rate profde of amplcdlln anhydrate at 308
K In buffers of total IOniC strength 0.5. They found that although the half Ide of amplcdhn
anhydrate at pH 4.85 IS about 200 hours, thiS falls to about 30 hours at pH's 3.0 and 7.0,
and to about 10 hours at pH 1.5. ThiS probably apphes to eplclllin anhydrate also, and means
that any solubdity values determined below pH 2.0 and above pH 8.0 and uSing long eqUlhbratIon times, must be regarded as doubtful. For the present data of TSUJI et ai, where all data
are within these values, the reported solubdltles are regarded as being tentative.
TSUJI et al have further determined the effect of 0.04 mol dm- 3 sodium dodecylsulfate at
the Isoelectrlc POint and at 310 K (estimated preCisIOn :-1 K, evaluator) on 2he aqueou~ solubIhty of eplcdhn anhydrate. The found solublhty IS reported as 2.0 x 10 - mol dm- • ThiS
value IS estimated to have a precIsion of :- 5% (evaluator), and IS deSignated as tentative.
The values from a further study by Braun and Moll (4) on solubdity In different gastric JUices
are rejected since the pUrity and source of the sample used IS not specIfied.

REFERENCES
(I) TSUJI, A.j Nakashima, E.j Hamano, S.; Yamana, T. J. Pharm. Sci. 1978,67, 1059.

(2) TSUJI, A. Personal communicatIOn.
(3) Hou, J.P.; Poole, J.W. J. Pharm. Sci. 1969,58, 1510.
(4) Braun, A.; Moll, F. Acta Pharm. Technol. 1980,26, 258.
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Epicillin anhydrate

COMPONENTS:

ORIGINAL MEASUREMENTS:

(1) 4- Thla-l-azablcycJo[3,2,0]heptane-2-carbo-

(2)
(3)

(4)
(5)

xy lic aCld,6-[(am mo-I ,4-cycJohexadlen-ly lace t y I)am I no]- 3, 3-di m e thy 1-7 -oxo,
(eplcillm anhydrate);
C16H21N304S;
[26774-90-3]
Hydrochloric aCid;
HCI; [7647-01-0]
Potassium hydroxide; KOH; [1310-58-3]
PotassIUm chloride;
KCI; [7447-40-7]
IIJater; H?O; [7732-18-5]

TSUJI, A.; Nakashima, E.; Hamano, S.;
Yamana, T. J. Pharm. Sci. 1978, 67, 1059-66.

PREPARED BY:

VARIABLES:

A. Regosz

pH at 37"C
EXPERIMENTAL VALUES:

pH

Solublhty
_3 a
10 mol dm

a

2

4.50
2.90
1.20
1.20 - C

2.24
2.51
4.47

0

mg cm

100 rI60 I-

_3 6

Solublhty [10

2-3
mol dm ]

40 I-

15.81
10.19
4.22
4.22

20 I-

10 I-

In the figure at the aright, the pomts are the
experimental values. The solid curve was
generated from equation [1].

6

412t-

[I]
1 I0.6 I-

\"--.~
I

2

3

I

I

4

S

I

6

I

7

I

8

where C

IS the total solubility, Co 1St h e
[
]
T
.
pH at constant IOniC strength flo= 0.5
mtrlnSlC solubility of amphoteriC eplcillin
With the electrically neutral zWltterion, al-l + IS the hydrogen-Ion activity of the solution, and
KI and K are dissociation constant for 2-carboxylic aCId and the conjugated acid of Ct -ammo
2
group, respectively.
~ Numerical date obtame:lfrom the author (A. Tsuji).
Calculated by compiler. The C value (mtrinslc solubility) estimated from the SOlubility at
the Isoelectrlc pomt IS defmed b~ Eqn [I].

AUXILI ARY INFORNATION
METHOD

APPARATUS/PROCEDUR~:

An excess of eplcilhn an hydrate was added
to a glass-stoppered flask, followed by
additIOn of 0.5 mol dm-' KCI aqueous solution
to a constant IOniC strength (I = 0.5). The
suspension was then adjusted to the appropriate pH With standard HCI or KOH solution.
The flask was placed m a constant temperature bath at 37°C and mechanically shaken
for 2 hr. A sample was taken through a
0.45 micron SartoriUs membrane filter,
the pH was measured, and the sample was
assayed after appropriate dilutIOn, If necessary With distilled water. The amount of
eplcJihn was determmed by lodometrlc
titratIOn and by UV spectrophotometric
measurement at 250 nm.

SOliRn. AND PURl TV OF MAH.RIALS:

Eplcillin anhydrate was supplied by Sankyo
Co., Tokyo, Japan, its purity was not speCIfied.
All other chemicals were reagent grade
and were used Without further purificatIOn.
Distilled water was used.

I:.STIMATW ERROR:

Solubility preCISion: none specified
Temperature precIsion: probably ±loC (compiler)
~FERENCES:

Epicillin anhydrate
COMPONENTS:

489

ORIGINAL MEASUREMENTS:

(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy hc aCld,6-[(am mo-I ,4-cyclohexadlen-ly lacet y l)am Ino]- 3, 3-dl methy 1-7 -oxo,
(eplcdlm anhydrate);
C 16 H 21 N304S;
[26774-90-3]
(2) SulfUriC aCId monododecyl ester sodIUm
salt (SodIUm dodecyl sulfate); CI2H2504
SNa; [151-21-3]
(3) Water; H 0; [7732-18-5]
2

TsuJi, A.; NakashIma, E.; Hamano, S.;
Yamana, T. J. Pharm. Sci. 1978,67, 1059-66.

IPREPARED BY:

VARIABLES:

A. Regosz

One temperature: 37°C
EXPERIMENTAL VALUES:

Solublhty of epIc111m an hydrate at 37°C m aqueous solutIOn containing 0.04 mol dm -3 of sodIUm
dodecyl sulfate was reported as:
a
2.0 x 10- 2 mol dm- 3 (7.0 mg cm- 3 - compiler).

a The value was estImated from the solubility near the isoelectric pomt - (authors).

AUXILIARY INFORHATION
METHOD APPARATUS/PROCEDURE:

An excess of eplclllm anhydrate and water
contalnmg 0.04 mol dm - 3 sodIum dodecyl
sulfate were placed m a glass-stoppered
flask and mechamcally shaken for about
2 hr m a constant temperature bath at 37°C.
Sample was taken through a 0.45 mIcron
Sartorius membrabe fJlter, the pH value
was measured, and the sample was assayed
for the amount of antIbIOtIC after appropriate
dIlutIOn by lodometrlc tItratIOn and by
U V spectrophotometrIc measurement at
250 nm.

SOURCE AND PURl TV OF MATERIALS:

Epicilhn an hydrate was supplied by Sankyo
Co., Tokyo, Japan, its pUrity was not specifIed.
All other chemIcals were reagent grade
and were used without further pUrificatIOn.
Distilled water was used.

ESTIMATED ERROR:

SolubJlity precIsion: none specifIed
Temperature preciSIon: probably ±loC <CompJler)
Rf.FERENCES:
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Epicillin anhydrate

CDMPONfNTS :

4- hla-l-azablcyclo[3,2,0]heptane-2-carboxy lic aCld,6-[(ammo-l,4-cyclohexadlen-ly lacety l)am Ino]- 3, 3-dlmethy 1-7 -oxo,
(eplcillm anhydrate)j
C H N 0 S;
16 21 3 4
[26774-90-3]
(2) Hydrochloric acid;
HCl; [6747-01-0]
(3) Phosphoric aCid, trisodium saltj Na P0 ;
3 4
[7601-54-9]
(4) Sodium chloride;
NaClj [7647-14-5]
(5) Water; H 0; [7732-18-5]
2
VARIABLES:
One temperature: 37"C
\l}

ORIGINAL MEASUREMENTS:

Braun, A.j Moll, P. Acta Pharm. Technol.
1980, 26, 258-60.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

a
The authors determined maximal solubility of eplcillin In synthetic gastric jUlce (Without pepsin)
and compared the results With those obtained for solubility In human natural gastric JUICe.
Solubility
Synthetic gastric JUICe a
(Without pepsin)
10

2

mg cm

-3

500

10

2

mol dm

Human natural gastric JUICe
_3 b

1.42

10

2

mg cm

-3

456

10

2

mol dm

_3 b

1.30

a According to USP XIX compOSitIOn of the synthetiC gastric flUid, Simulated IS:
3
3
HCl(35%) - 7.0 cm , NaCl - 2.0 g, pepsin - 3.2 g, distilled water to 1000 cm .
b Calculated by compiler.

AUXI LI ARY INFORHATION

METHOD APPARATUS/PROCEDURE:
An excess of antibiotiC was added to a
250 cm 3 flask, followed by additIOn of
100 cm 3 of synthetic or natural gastric JUICe.
The flUid was stirred at a speed of 55 r.p.m.
at a temperature of 37"C for about 1 hr.
The flUid was then buffered to pH 4.6 uSing
Na P0
solutIOn and filtered through a
3 4
Sartorius SM 11307 filter. The amount of
antibIOtIC In the filtrate was determined
spectrophotometrlcally at 320 nm (1).

SOURCr. AND PURl TV OF HAH RI ALS;

Source and purity of the eplclllin and chemicals used were not speCIfied.

ESTIMATED ERROR:
Solubility precIsion: none speCified
Temperature preciSIOn: probably ±lOC (compiler).

REFERENCES;
(1) Smith, H. W.G.; De Grey,
V.J. Analyst 1967, 92, 247.

G.E.j

Patel,

Phenethicillin potassium
COHPONENTS:
(1) 4-Thla-l-azablcyclo[3,2,0]heptane-2-carboxyllc aCld,3,3-dlmethyl-7-oxo-6-[( l-oxo-2-phenoxypropyl)ammo], monopotasslUm salt
(phenethlcillm potassium); C 17 H19 N2KO 5S;
[132-93-4]

EVALUATOR:
Eric Tomllnson.
Department of Pharmacy,
University of Amsterdam,
The Netherlands.
December 1983.

(2) All solvents

CRITICAL EVALUATION:
Marsh and Weiss have determmed the solubllltles of phenethjclllln potassium m 23 different
non aqueous solvents and m various aqueous solvents at 294-1 K (1). These workers studied
a sample of the antibIOtic provided by Bristol LaboratOries, ItS pUrity was not specified.
The amount of penlcl1lln dissolved was estimated by either drymg a solution to constant
weight, or, with some solvents, by visual exammatlOn such that no eVidence of undissolved
solute indicated a solublllty of greater than 20 mg cm- j . All values reported were uncorrected
for solvent blank, which was generally less than 0.05 mg total. All data accordmg to Marsh
and Weiss have been recalculated to SI Units (evaluator). Solubl1ltles In non aqueous solvents
are given In the Table.

Solvent

a

methanol
ethanol
cyclohexane
benzene
llgrom
Isooctane
carbon tetrachloride
ethyl acetate
Isoamyl acetate
acetone
methyl ethyl ketone
dlethylether
ethylene chlOride
1,4-dlOxane
chloroform
carbon disulfide
pyrldme
formamlde
ethylene glycol
propylene glycol
dimethyl sulfoxide
Isopropanol
Isoamyl alcohol

Solublllty (at 2941" I K), (mol dm-3)b

c

3.04
2.24
2.5
2.5
2.5
5.5
5.5
3.43
2.36
1.44
3.0
4.5
2.65
2.43
7.0
3.78

-2

10_
4
X 10_
5
X 10_
5
x 10_
5
x 10_5
x 10_ 5
x 10_ 4
x 10_
4
x 10_ 4
x 10_5
x 10_
5
x 10_ 3
x 10_4
x 10_5
x 10_
4
x 10
X

c
c
c
-3
c
1.35 x 10_4
8.40 x 10

( a All solvents are probably of U.S.P. or A.C.S. grade as prevIOus (2); b Units calculated
by evaluator; c solublllty greater than 5.0 x 10"2 mol drrr 3 ).
Marsh and Weiss have reported the solublllty of phenethicl1hn potassIUm m water, 0.1 N
HCI and 0.1 N NaOH to be greater than 5.0 x 10- 2 mol dm -3, 1.79 x 10- 2 mol drrr 3 , and
greater than 5.0 x 10- 2 mol dm- 3, respectively (Units - evaluator).
All these values for solubility In both aqueous and non aqueous solvents have an estimated
precIsIOn of ~ 5% (evaluator). Because of the unstated pUrity of the sample, and smce the
values reported are unconfirmed, these solubilities are designated as bemg highly tentative,
except for where the solubl1lty IS reported as bemg greater than 5.0 x IO- T mol drn- 3, (which
are regarded as bemg doubtful).
REFERENCES
(1) Marsh, J.R.; WeiSS, P.J. J. Ass. Offic. Anal. Chern. 1967, 50, 457.

(2) WeiSS, P.J.; Andrew, M.L.; Wright, W.W. Antibiotics and Chemotherapy 1957, 7, 374.

A-Q
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Phenethicillin potassium

COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy!lc aCid, 3, 3-dl methyl-7-oxo-6-[(1-oxo-2pheno xypropy I)a m Ino], m onopotasslUm
salt (phenethlclihn potassium); C 17 H 19N2
K0 S; [132-93-4]
5
(2) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21'C

EXPERIMENTAL VALUES:

Solubl1lty of phenethlclihn potassium In water at 21 ± I'C was reported as greater than:
)
20 mg cm -3 (Greater than 5.0 x 10 -2 mol dm -3 solution - complier.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotiC in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± 1'C). If all of the material appeared
to be In solution, the solublhty was considered
to be greater than 20 mg cm-·.

SOURCE AND PURITY OF MATERIALS:
PotaSSIUm phenethlcllhn was provided by
Bristol Laboratories; ItS pUrity was not
specified.
Water was
grade (I).

probably

of

U.S.P.

or

A.C.S.

ESTIMATED ERROR:
Solublhty precIsion: none specIfied
Temperature preCISIOn: ± I'C (authors).
REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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COMPONENTS:
(I) 4- Thia-I-azabicyclo[3,2,0]heptane-2-carboxy lic aCid, 3,3-dlmethyl-7-oxo-6-[( l-oxo-2phenoxypropy l)am I no], m onopotasslUm
salt (phenethlcl1hn potassIUm); C l7H 19N2
K0 S; [132-93-4]
5
(2) Hydrochloric aCid;
HCI; [7647-01-0]
(3) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Marsh, l.R.; Weiss, P.l. J. Ass. Offk. Anal.
Chem. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solublhty of phenethicillin potassIUm In 0.1 N HCI solutIOn at 21± 1°C was reported as:
7.22 mg cm -3 ( 1.79 x 10 -2 mol dm -3 - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any VISible Insoluble
material the suspension was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear flit rate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After coohng, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second ahquot of
clear fl1trate was placed In a tared (± 0.0 I
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
PotassIUm phenethlcllhn was provided by
Bristol Laboratories; ItS pUrity was not
speCified.
The pUrity of hydrochloric aCid was not
specified. Water was probably of U.S.P.
or A.C.S. grade (I).

ESTIMATED ERROR:
Solublhty preCisIOn: none specified
Temperature preCisIOn: ±loC (authors).
REFERENCES:
(I) Weiss P.l.; Andrew, M.L.; Wright, W. W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Phenethicillin potassium

MEASUREMENTS:
C?rr~~¥'~lsa:-I-azablcyclo[3,2,0]heptane-2-carbo ORIGINAL
Marsh, J.R.; Weiss, P.J.
xy lie aCid, 3, 3-dlmethyl-7-oxo-6-[(I-oxo-2pheno x y pr opy J)a m I no], m onopotasslUm
salt (phenethicillin potassium); C 17 H 19N2
K0 S; [132-93-4]
5
(2) Sodium hydroxide;
NaOH; [1310-73-2]
(3) Water; H 0; [7732-18-5]
2

VARIABLES:

J. Ass. Offic. Anal.

Chern. 1967, 50, 457-62.

PREPARED BY:
A. Regosz

One temperature: 21 DC

EXPERIMENTAL VALUES:

Solubility of phenethicillin potassium

In

0.1 N NaOH solutIOn at 21 ± I·C was reported as greater

than:
20 mg cm

-3

(Greater than 5.0 x 10

-2-3
mol dm
- compiler).

AUXILIARY INFORMATION
METHOD /APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± I DC). If all of the matenal appeared
to be In solutIOn, the solubility was considered
to be greater than 20 mg em-'.

SOURCE AND PURITY OF MATERIALS:
Potassium phenethicillin was provided by
Bnstol Laboratones; ItS punty was not
specified.
The punty of sodium hydroxide was not
specified. Water was probably of U.S.P.
or A.C.S. grade (I).

ESTIMATED ERROR:
Solubility precIsion: none speCified
Temperature precIsIOn: ± I DC (authors).
REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wnght, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Phenethicillin potassium
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COMPONENTS:
(1) 4- Thla- I -azablcyclo[3,2,0]heptane-2-carboxy Ilc aCld,3,3-dlmethyl-7-oxo-6-[(1-oxo-2phenox ypropy J)am I no], m onopotasslUm
salt (phenethicillin potassium); C I 7 H I9 N 2
K0 S; [132-93-4]
5
(2) Methanol; CH 0; [67-56-1]
4

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeiSS, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of phenethicillin potassium In methanol at 21 ± 1°C was reported as greater than:
)
20 mg cm -3 (Greater than 5.0 x 10 -2 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(2 I ± 1°C). If all of the material appeared
to be In solutIOn, the solubility was conSidered
to be greater than 20 mg cm -'.

SOURCE AND PURITY OF MATERIALS:
Potassium phenethiCillin was prOVided by
Bristol LaboratOries; ItS pUrity was not
specified.
Methanol was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:
Solubility preCISIOn: none specified
Temperature preCISIOn: ±loC (authors).

REFERENCES:
(J) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Phenethicillin potassium

COMPONENTS:
(J) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy llc aCld,3,3-dlmethy 1-7-oxo-6-[( l-oxo-2phenoxypropy l)am Ino], monopotasslUm
salt (phenethlcdhn potassium); C 17H 19N2
K0 S; [132-93-4]
5
(2) Ethanol; C H 0; [64-17-5]
2 6

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solublhty of phenethlcilhn potassium In ethanol at 21 ± 1°C was reported as:
-3
-2
-3
12.23 mg cm • (3.04 x 10
mol dm
solution - compiler).

AUXILIARY INFORMATION
METHOD 'APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibiotic In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any VISible Insoluble
material the suspension was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C In a
vacuum oven. After coohng, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second ahquot of
clear filtrate was placed In a tared (±0.01
mg) weighing bottle, and the procedure
of evaporation, drying, coohng and reweighing
(± 0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Potassium phenethicillin was provided by
Bristol Laboratories; its pUrity was not
specified.
Ethanol was probably of
grade (I).

U.S.P. or A.C.S.

ESTIMATED ERROR:
Solubility precision: none specified
Tempera ture preCiSion: ±loC (authors).
REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy Ilc aCid, 3, 3-dl me thy 1-7-oxo-6-[(l-oxo-2phe no x ypropy I)a m I no], m onopotasslUm
salt (phenethicillin potassium); C 17 H 19N2
K0 S; [132-93-4]
5
(2)Cyclohexane; C H ; [1l0-82-7]
6 12

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of phenethicillin potassIUm in cyclohexane at 21 ±1°C was reported as:
0.09 mg cm -3 . (2.24 x 10 -4 mol dm -3 solutIOn - compl Ier ).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any VISible Insoluble
material the suspension was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared <± 0.0 I
mg) weighing bottle, and the procedure
of evaporatIOn, drymg, cooling and reweighing
(±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
PotassIUm phenethicillin was provided by
Bristol Laboratories; its pUrity was not
speCified.
Cyclohexane was
U.S.P. grade (I).

probably

of

A.C.S.

or

ESTIMATED ERROR:
Solubility preCision: none specified
Temperature preCisIOn: ±loC (authors).

REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wright, W. W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

498

Phenethicillin potassium

COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy llc aCld,3, 3-dlmethy l-7-oxo-6-[(1-oxo-2p henox yp ropy l)a m Ino], m onopotasslUm
salt (phenethicillin potassium); C l7 H 19N2
K0 S; [132-93-4]
5
(2) Benzene; C H ; [71-43-2]
6 6

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeiSS, P.J. J. Ass. Offic. Anal.
Chern. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of phenethicillm potassium in benzene at 21± 1°C was reported as:
)
0.0 1 mg cm -3 (2.48 x 10 -5 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotiC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(21 ± 1°C). If there was any VISible msoluble
material the suspension was centrifuged
wlthm an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at lOO°C. The reSidue
was further dned for 3 hr at 60°C m a
vacuum oven. After coolmg, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (± 0.0 I
mg) weighmg bottle, and the procedure
of evaporation, drymg, coolmg and rewelghmg
( ±0.0 1 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Potassium phenethiCillin was prOVided by
Bristol LaboratOries; ItS pUrity was not
specified.
Benzene was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:
Solubility preCISIOn: none speCified
Tempera ture preCISIOn: ±loC (authors).

REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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499

COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,O]heptane-2-carboxy lic aCld,3,3-dlmethy 1-7-oxo-6-[(1-oxo-2p he no x y propy I)a m I no], monopotasslUm
salt (phenethlcillm potassium); C l7 H19N2
K0 S; [132-93-4]
5
(2) Petroleum ether (ligrom)

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of phenethicillin potassIUm In ligroln at 21 ± 1°C was reported as:
-3
-5
-3
0.01 mg cm
(2.48 x 10
mol dm
solutIOn - compiler).

AUXILIARY INFORMATION
METHOD iAPPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibIOtic In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any vIsible Insoluble
material the suspension was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the residue
was reweighed (± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.0 I
mg) weighing bottle, and the procedure
of evaporatIOn, drying, cooling and reweighing
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
PotassIUm phenethicillin was provided by
Bristol Laboratories; ItS pUrity was not
specified.
Ligroln was
grade (1).

probably

of

A.C.S.

or

U.S.P.

ESTIMATED ERROR:
Solubility precIsion: none specified
Temperature preCisIOn: ± 1°C (authors).

REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Phenethicillin potassium
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COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,O]heptane-2-carboxy lic aCid, 3, 3-d Imethy 1-7-oxo-6-[(1-oxo-2pheno x ypropy I)a m I no], monopotasslUm
salt (phenethicillin potassium); C l7 H19N2
K0 S; [132-93-4]
5
(2) Pentane,2,2,4-trimethyl- (Jsooctane);
C H 18; [540-84-1]
8
VARIABLES:

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeiSS, P.J. J. Ass. Offic. Anal.
Chern. 1967, 50, 457-62.

PREPARED BY:
A. Regosz

One temperature: 21·C

EXPERIMENTAL VALUES:

Solubility of phenethicillin potassium In Isooctane at 21 ± l·C was reported as:
)
0.01 mg cm -3 (2.48 x 10 -5 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1·C). If there was any vIsible Insoluble
material the suspension was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100·C. The reSidue
was further dried for 3 hr at 60·C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
( ± 0.0 1 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Potassium phenethiCillin was prOVided by
Bristol Laboratories; ItS purity was not
speCIfied.
Isooctane was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:
Solubility preCisIOn: none speCified
Temperature preCisIOn: ± I·C (authors).

REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy lic aCid, 3, 3-dlmethy 1-7-oxo-6-[(1-oxo-2phenox ypropy J)a m I no], m onopotasslUm
salt (phenethicillin potassIUm); C 17 H 19 N 2
K0 S; [132-93-4]
5
(2) Methane, tetrachloro- (carbon tetrachloride);
CC1 ; [56-23-5]
4

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50,457-62.

VARIABLES:

PREPARED BY:

One temperature: 21°C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of phenethicIllin potassium In carbon tetrachloride at 21 ± 1°C was reported as:
)
0.02 mg cm -3 • (5.47 x 10 -5 mol dm -3 solutlOn - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antlblOtlc In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any VISible Insoluble
material the suspenslOn was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporatlOn, drying, cooling and reweighing
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
PotassIUm phenethicillin was provided by
Bristol Laboratories; ItS pUrity was not
specified.
Carbon tetrachloride was probably of A.C.S.
or U.S.P. grade (1).

ESTIMATED ERROR:
Solubility preCISIOn: none specified
Temperature preCision: ± 1°C (authors).
REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Phenethicillin potassium

COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy Ilc aCld,3,3-dlmethy 1-7-oxo-6-[( l-oxo-2phenoxypropy I)am Ino], monopotasslUm
salt (phenethicillin potassIUm); e 17 H 19N2
K0 S; [132-93-4]
5
(2) Acetic aCld,ethyl ester (ethyl acetate);
e H 0 ; [141-7S-6]
4 S 2
VARIABLES:
One temperature: 21°e

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offie. Anal.
Chern. 1967,50,457-62.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of phenethicillin potassium In ethyl acetate at 21 ± loe was reported as:
0.02 mg cm -3 ( 5.47 x 10 -5 mol dm -3 solutIon - compiler).

AUXILIARY INFORMATION
METHOD ,APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtIc In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± IOe). If there was any VISIble Insoluble
material the suspensIOn was centrIfuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at loooe. The reSIdue
was further dried for 3 hr at 60 0 e In a
vacuum oven. After coohng, the reSidue
was reweighed ( ± 0.1 mg). If the reSIdue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.0 I
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(± 0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Potassium phenethiCillIn was prOVided by
Bristol Laboratories; ItS pUrity was not
speCified.
Ethyl acetate was
U.S.P. grade (I).

probably

of

A.C.S.

or

ESTIMATED ERROR:
Solubility preCisIOn: none speCified
Temperature preCisIOn: ± loe (authors).

~fERENCES;

(I) Weiss P.J.; Andrew, M.L.; Wright, W. W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Phenethicillin potassium
COMPONENTS:
(I) 4- Thla-l-azabicyclo[3,2,0]heptane-2-carboxy llc aCld,3,3-dlmethy 1-7-oxo-6-[(I-oxo-2pheno x yp ropy J)a m I no], m onopot aSSlUm
salt (phenethicillin potassium); C 17 H19N2
K0 S; [132-93-4]
5
(2) I-Butanol,3-methyl
acetate (Isoamyl
acetate); C H 0 ; [123-92-2]
7 14 2
VARIABLES:
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ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offk. Anal.
Chern. 1967,50,457-62.

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of phenethicillin potassium In Isoamyl acetate at 21 ± 1°C was reported as:
-3
-4
-3
0.14 mg cm
(3.43 x 10 mol dm
solutIOn - compiler).

AUXILIARY INFORNATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibIOtic In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any VISible Insoluble
material the suspension was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.0 I
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS;
Potassium phenethicillin was provided by
Bristol Laboratories; ItS pUrity was not
specified.
Isoamyl acetate was
or U.S.P. grade (I).

probably

of

A.C.S.

ESTIMATED ERROR:
Solubility precIsIOn: none specified
Temperature precIsIOn: ± 1°C (authors).

REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wright, W. W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy llc aCld,3,3-dlmethy 1-7-oxo-6-[(I-oxo-2pheno x y pr opy l)a m I no J, monopotasslUm
sal t (phenethicillin potassium); C l7 H 19N2
K0 S; [132-93-4]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offk. Anal.
Chern. 1967,50, 457-62.

5

(2) 2-Propanone

(acetone);

C H 0; [67-64-1]
3 6

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of phenethicillin potassIum In acetone at 21 ± 1°C was reported as:
0.10 mg cm -3 ( 2.36 x 10 -4 mol dm -3 solution - compJler).

AUXILIARY INFORMATION
METHOD iAPPARATUS/PROCEDURE:
Ten em' of solvent were added to about
200 mg of the antibIOtiC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any VISible msolubIe
material the suspensIon was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was fJltered under
vacuum and 2 cm' of the clear fJltrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C m a
vacuum oven. After coolmg, the reSidue
was reweighed ( ± 0.1 mg). If the reSIdue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (±O.O 1
mg) welghmg bottle, and the procedure
of evaporation, drymg, coolmg and rewelghmg
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Potassium phenethlcillm was prOVIded by
Bristol Laboratories; ItS pUrity was not
specified.
Acetone was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:
SoJublllty precIsion: none specified
Temperature preCISIOn: ± 1°C (authors).
REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wright, W. W.
Antibiotics and Chemotherapy J957,
7, 374-7.

Phenethicillin potassium
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COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy Ilc aCld,3,3-dlmethy 1-7-oxo-6-[(I-oxo-2phe nox yp ropy I)a m I no], m onopotasslUm
salt (phenethlcillm potassium); C I7 H 19N2
K0 S; [J 32-93-4]
5
(2) 2-Butanone (methyl ethyl ketone); C H O;
4 S
[7S-93-3]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeiSS, P.J. J. Ass. Offic. Anal.
Chern. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubl1ity of phenethicilhn potassium m methyl ethyl ketone at 21 ± 1°C was reported as:
0.06 mg cm -3 • (1.44 x 10 -4 mol dm -3 solutlOn - compl Ier )•

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antlblOtlc m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any vlSlble msoluble
matenal the suspenslOn was centrifuged
wlthm an hour. After centrifugatlOn, the
clear part of the soln was fl1tered under
vacuum and 2 cm' of the clear fl1trate
were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C m a
vacuum oven. After coolmg, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second ahquot of
clear flit rate was placed m a tared (± 0.0 I
mg) welghmg bottle, and the procedure
of evaporatlOn, drymg, coohng and rewelghmg
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
PotassIUm phenethlcillm was provided by
Bristol LaboratOries; ItS purity was not
specified.
Methyl ethyl ketone was probably of A.C.S.
or U.S.P. grade (I).

ESTIMATED ERROR:
Solublhty precIsion: none speclfled
Temperature precislOn: ± 1°C (authors).

REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Phenethicillin potassium

COMPONENTS:
(1) 4- Thla-l-azabicyclo[3,2,0]heptane-2-carboxy lie acid,3,3-dlmethy l-7-oxo-6-[(l-oxo-2p henox yp ropy I)a m 1 no], m onopo tasslUm
salt (phenethIcillin potassium); C l7 H 19 N 2
K0 S; [132-93-4]
5
(2) Ethane, I, I '-oXybIS- (dlethyl ester); C H 100;
4
[60-29-7]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chem. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Rcgosz

One temperature: 21°C

EXPERIMENTAL VALUES:

SolubilIty of phenethicillm potassiUm In dlethyl ether at 21 ± 1°C was reported as:
0.01 mg cm -3 ( 2.98 x 10 -5 mol dm -3 SolutIon - compiler).

AUXILIARY
METHOD iAPPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antIbIotIc In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(21 ± 1°C). If there was any VISIble msoluble
material the suspensIon was centrIfuged
wlthm an hour. After centrifugatIon, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100°C. The reSIdue
was further dried for 3 hr at 60°C m a
vacuum oven. After cooling, the reSIdue
was reweIghed ( ± 0.1 mg). If the reSIdue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (±O.O 1
mg) welghmg bottle, and the procedure
of evaporatIon, drymg, coolmg and rewelghmg
(± 0.0 I mg) was repeated.

INFOR}~TION

SOURCE AND PURITY OF MATERIALS:
PotassIum phenethIcIllin was prOVIded by
Bristol LaboratorIes; ItS pUrity was not
speCifIed.
Diethyl ester was
U.S.P. grade (1).

probably

of

A.C.S.

or

ESTIMATED ERROR:
SolubilIty preCIsIon: none speCIfied
Temperature prcCisIOn: ± 1°C (authors).

REFERENCES:
(l) WeISS P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Phenethicillin potassium
COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy lic aCld,3,3-dlmethy 1-7-oxo-6-[(I-oxo-2ph enox yp ropy 1)a m I no], m onopo tasslUm
salt (phenethicillin potassIUm); C 17 H 19 N 2
KO 5S; [132-93-4]
(2) Ethane,dlchloro- (ethylene
C H Cl ; [1300-21-6]
2 4 2
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ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offie. Anal.
Chern. 1967,50, 457-62.

chloride);

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of phenethicillin potassium In ethylene chlonde at 21 ± 1°C was reported as:
-3
-5
-3
0.02 mg cm
(4.47 x 10
mol dm
solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibIOtic In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any vIsible Insoluble
material the suspension was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soIn was filtered under
vacuum and 2 cm) of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dned for 3 hr at 60°C In a
vacuum oven. After cooling, the residue
was reweighed ( ± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (±0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS;
Potassium phenethiCillin was provided by
Bnstol Laboratories; ItS punty was not
specified.
Ethylene chlonde was
or U.S.P. grade (I).

probably

of

A.C.S.

ESTIMATED ERROR:
Solubility precIsion: none specified
Tempera ture preCision: ±1°c (authors).

REFERENCES:
(I) Weiss P.J.; Andrew, M.L; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Phenethicillin potassium

COMPONENTS:
(1) 4- Thia-1-azabicyclo[3,2,0]heptane-2-carboxy lic aCld,3, 3-dlmethy 1-7-oxo-6-[(1-oxo-2phenoxypropy l)amlno], monopotasslum
salt (phenethlcllhn potassium); C 17 H 19N2
K0 S; [132-93-4]
5
(2) 1,4-DlOxane; C Hg0 ; [123-91-1]
4
2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solublhty of phenethicillin potassium In 1,4-dioxane at 21 ± 1°C was reported as:
1.07 mg cm -3 (2.65 x 10 -3 mol dm -3 solution - compl1er).

AUXILIARY
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotiC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(21 ± 1°C). If there was any Visible msolub1e
material the suspension was centrifuged
wlthm an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighmg
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C m a
vacuum oven. After coolmg, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second ahquot of
clear filtrate was placed m a tared (± 0.01
mg) welghmg bottle, and the procedure
of evaporation, drymg, coohng and rewelghmg
(± 0.01 mg) was repeated.

INFOR}~TION

SOURCE AND PURITY OF MATERIALS;
PotassIUm phenethlcllhn was provided by
Bristol Laboratories; ItS pUrity was not
specified.
1,4-DlOxane was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:
Solubihty preCision: none speCified
Temperature precIsion: ± 1°C (authors).

REFERENCES;
(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Phenethicillin potassium
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COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy lic aCld,3,3-dlmethy 1-7-oxo-6-[(1-oxo-2phenoxypropy l)aml no], monopotasslum
salt (phenethlcillm potassium); C l7 H19N2
K0 S; [132-93-4]
5
(2) Methane,trlchloro- (chloroform); CHC1 ;
3
[67-66-3]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:

One temperature: 21°C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of phenethicillin potassium 10 chloroform at 21 ± 1°C was reported as:
0.10 mg cm -3 (2.43 x 10 -4 mol dm -3 solutIOn - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm 3 of solvent were added to about
200 mg of the antibIOtic 10 a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any visible insoluble
material the suspensIOn was centrifuged
withm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm 3 of the clear filtrate
were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100°e. The residue
was further dried for 3 hr at 60°C 10 a
vacuum oven. After cooling, the residue
was reweighed (± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed 10 a tared (±0.01
mg) weighing bottle, and the procedure
of evaporatIOn, drymg, coolmg and reweighing
( ± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Potassium phenethlcillm was provided by
Bristol Laboratories; ItS pUrity was not
specIfied.
Chloroform was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:
Solubility precIsion: none specified
Tempera ture precision: ± I °c (authors).

Jl.t:fERENCES:
U WeIss P.J.; Andrew, M.L.; WrIght, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Phenethicillin potassium

Co.MPONENTS:
(I) 4- Thla-l-azablcyc!o[J,2,0]heptane-2-carboxy lic aCld,3,3-dlmethy J-7-oxo-6-[( 1-oxo-2pheno xyp ropy l)a m I no], m onopot aSSlUm
salt (phenethicillin potassium); C 17H 19N2
K0 S; [132-93-4]
5
(2) Carbon disulfide; CS ; [75-15-0]
2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of phenethlcilhn potassIUm In carbon disulfide at 21 ± 1°C was reported as:
)
0.03 mg cm -3 (6.96 x 10 -5 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). if there was any vIsible Insoluble
material the suspenSIOn was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After coohng, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second ahquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporatIOn, drying, cooling and reweighing
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS;
Potassium phenethiCillin was prOVided by
Bristol Laboratories; ItS pUrity was not
speCified.
Carbon disulfide was
or U.S.P. grade (1).

probably

of

A.C.S.

ESTIMATED ERROR:
Solubility preCISIOn: none speCIfied
Temperature preCisIOn: ±loC (authors).

IU:J'E REN CES ;
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Phenethicillin potassium
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COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy IIc aCld,3, 3-dlmethy 1-7-oxo-6-[(1-oxo-2phenox y p ropy J)a m I no], m on opo t asslUm
salt (phenethicillin potassium); C 17 H19N2
K0 S; [132-93-4]
5
(2) Pyridine; C H N; [110-86-1]
6 5

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50,457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

SolubIlity of phenethicillin potassium In pyridine at 21 ± 1°C was reported as:
0.15 mg cm -3 ( 3.78 x 10 -4 mol dm -3 solution - compIler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
3

Ten cm of solvent were added to about
200 mg of the antibIOtic In a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any VISible Insoluble
material the suspension was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soIn was filtered under
vacuum and 2 cm 3 of the clear fIltrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.0 1
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Potassium phenethicillin was provided by
Bristol Laboratories; ItS purity was not
specified.
Pyridine was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:
SolubIlity precIsIOn: none speCified
Temperature preCisIOn: ± 1°C (authors).

REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Phenethicillin potassium

COMPONENTS:
(I) 4- Thla-l-azabicyclo[3,2,0]heptane-2-carboxy hc aCid, 3, 3-dlmethy1-7-oxo-6-[(l-oxo-2phenoxypropy l)amlno], monopotasslum
salt (phenethicillin potassium); C 17 H 19N2
K0 Sj [132-93-4]
5
(2) Formamldej CH NO; [75-12-7]
3

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of phenethicillin potasSIUm In formam Ide at 21 ± 1°C was reported as greater than:
)
20 mg cm -3 (Greater than 5.0 x 10-2 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± 1°C). If all of the material appeared
to be In solutIOn, the solubllitr was considered
to be greater than 20 mg cm- •

SOURCE AND PURITY OF MATERIALS:
Potassium phenethicillin was provided by
Bristol LaboratOries; ItS purity was not
specified.
Formamide was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:
Solubility precIsion: none specified
Temperature precIsion: ±loC (authors).

REFERENCES:
(1) Weiss P.J.; Andrew, M.L; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Phenethicillin potassium
CO~POllliNTS:

(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xy lic aCid, 3, 3-dlmethy 1-7-oxo-6-[{1-oxo-2phenoxypropy I)amlno], monopotasslUm
salt (phenethicillin potassium); C 17 H 19N2
K0 S; [132-93-4]
5
(2) 1,2-EthanedlOl (ethylene glycol); C H 0 ;
2 6 2
[107-21-1]

VARIABLES:
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ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967,50, 457-62.

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of phenethicillin potassium

In

ethylene glycol at 21 ± 1°C was reported as greater

than:
20 mg cm

-3

)
(Greater than 5.0 x 10-2 mol dm -3 solutIOn - complier.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
3

Ten cm of solvent were added to about
200 mg of the antibIOtic In a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± 1°C). If all of the material appeared
to be In solutIOn, the solublilty was considered
to be greater than 20 mg cm- 3 •

SOURCE AND PURITY OF MATERIALS;
Potassium phenethicillin was provided by
Bristol Laboratories; ItS purity was not
specified.
Ethylene glycol was
or U.S.P. grade (l).

probably

of

A.C.S.

ESTIMATED ERROR:
Solubility precIsion: none specified
Temperature precIsIOn: ±loC (authors).

REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Phenethicillin potassium
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COMPONENTS:
(I) 4- Thla-l-azahlcyclo[3,2,0]heptane-2-carbox y hc aCid, 3, 3-dlmethy 1-7-oxo-6-[( l-oxo-2p heno x ypropy I)a m I no], monopo tassium
salt (phenethicillin potassIUm); C l7 H 19N2
KO 5S; [132-93-4]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offie. Anal.
Chern. 1967,50, 457-62.

(2) 1,2-PropanedlOl (propylene glycol); C H g0 ;
2
3
[57-55-6]

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solublilty of phenethicillIn potassIUm

In

propylene glycol at 21 ± 1°C was reported as greater

than:
20 mg cm

-3

(Greater than 5.0 x 10

-2-3
mol dm
solutIOn - complier).

AUXILIARY INFORMATION
METHOD 'APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(21 ± 1°C). If all of the material appeared
to be In solution, the solubilIty was considered
to be greater than 20 mg cm-'.

SOURCE AND PURITY OF MATERIALS;
PotassIUm phenethlclilIn was provided by
Bristol Laboratories; ItS pUrity was not
specified.
Propylene glycol was
or U.S.P. grade (I).

probably

of

A.C.S.

ESTIMATED ERROR:
Solublilty preCisIOn: none specified
Temperature precIsion: ±loC (authors).

REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wright, W. W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Phenethicillin potassium
COMPONENTS:
(1) 4- Th la-l-azablcyc!o[3,2,0 ]heptane-2-carboxy llc aCid, 3, 3-dl methy 1-7-oxo-6-[(I-oxo-2p henox yp ropy l)am I no], m onopotasslUm
salt (phenethicillin potassium); C 17H19N2
K0 S; [132-93-4]
5
(2) Methane,sulflnylbls- (dimethyl sulfoxide);
C H 0S; [67-68-5]
2 6
VARIABLES:
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ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offk. Anal.
Chern. 1967,50, 457-62.

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of phenethicillin potassIUm

In

dimethyl sulfoxide at 21 ± 1°C was reported as greater

than:
20 mg cm-

3

(Greater than 5.0

X

10

-2-3
mol dm
solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibIOtiC In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± 1°C). If all of the material appeared
to be In solutIOn, the solubility was considered
to be greater than 20 mg cm-).

SOURCE AND PURITY OF MATERIALS:
Potassium phenethiCillin was prOVided by
Bristol Laboratories; Its pUrity was not
speCified.
Dimethyl sulfoxide was probably of A.C.S.
or U.S.P. grade (I).

ESTIMATED ERROR:
Solubility preCisIOn: none specified
Temperature preCisIOn: ± 1°C (authors).

REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wright, W. W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Phenethicillin potassium

COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,O]heptane-2-carboxy lic aCid, 3, 3-dlmethy 1-7-oxo-6-[(1-oxo-2phenox ypropy l)a m Ino], monopotasslum
salt (phenethlcillm potassiUm); C l7H19N2
K0 S; [132-93-4]
5
(2) 2-Propanol (lsopropanoI); C HgO; [67-63-0]
3

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offie. Anal.
Chem. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

SolubJlity of phenethicillin potassium in isopropanol at 21 ± 1°C was reported as:
-3
-3
-3
0.54 mg cm
(1.35 x 10 mol dm solution - compJler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(21 ± 1°C). If there was any visible insoluble
material the suspension was centrifuged
withm an hour. After centrifugatIOn, the
clear part of the soln was fJltered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C m a
vacuum oven. After cooling, the residue
was reweighed (± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (±0.01
mg) welghmg bottle, and the procedure
of evaporation, drying, cooling and reweighing
( ± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS;
PotassiUm phenethlcllhn was provided by
Bristol Laboratories; its pUrity was not
specified.
Isopropanol was probably of U.S.P. or A.C.S.
grade (I).

ESTIMATED ERROR:
Solubihty precIsion: none specified
Temperature precisIOn: ±1·C (authors).
REFERENCES;
(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Phenethicillin potassium
CO~PONENTS:

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:

(1) 4- Thla-l-azablCyclo[3,2,0]heptane-2-carboxy lic aCld,3,3-dlmethy 1-7-oxo-6-[(1-oxo-2phenox yp ropy I)a m I no], m onopotasslUm
salt (phenethlcillm potassium); C 17 H 19N2
K0 S; [132-93-4]
5
(2) I-Butanol,3-methyl- (Isoamyl alcohoI);
C H 0; [123-51-3]
5 I2
One temperature: 21·C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of phenethicillin potassium m Isoamyl alcohol at 21 ± I·C was reported as:
-3
-4
-3
0.34 mg cm
(8.40 x 10
mol dm
solutIOn - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibIOtiC m a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(21 ± 1·C). If there was any vIsible msoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100·C. The reSidue
was further dried for 3 hr at 60·C m a
vacuum oven. After coolmg, the reSidue
was reweighed ( ± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (±0.01
mg) welghmg bottle, and the procedure
of evaporation, drying, coolmg and rewelghmg
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
PotassIUm phenethlcillm was prOVided by
Bristol Laboratories; ItS pUrity was not
specified.
Isoamyl alcohol was
or U.S.P. grade (1).

probably

of

A.C.S.

ESTIMATED ERROR:
Solubility preCision: none specified
Temperature preCisIOn: ±I·C (authors).

REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wright, W. W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Methicillin sodium

COHPONENTS:
(I) 4-Thia-I-azablcyclo[3,2,O]heptane-2-carboxyIic aCld,6-[(2,6-dlmethoxybenzoyI)amlno]-3,3dlmethyl-7-oxo-, monosodium salt
(methicillin sodium); C17H19N206SNa;
[132-92-3]

EVALUATOR:
Enc Tomlinson.
Department of Pharmacy,
University of Amsterdam,
The Netherlands.
December 1983.

(2) All solvents

CRITICAL EVALUATION:
Marsh and Weiss have determined the solubilities of methicillin sodium In 23 different non
aqueous solvents and In various aqueous solvents at 2942" I K (I). These workers studied a
sample of the antibIOtic provided by Bnstol Laboratones, ItS punty was not speCified. The
amount of penicillin dissolved was estimated by either drying a solutIOn to constant weight,
or, with some solvents, by visual eXaminatIOn, such that no eVidence of undissolved solute
indiCated a solubility of greater than 20 mg cm- 3 . All values reported were uncorrected
for solvent blank, which was generally less than 0.05 mg total. All data according to Marsh
and Weiss have been recalculated to SI Units (evaluator). SolubllitlCS In non aqueous solvents
are given In the Table.

Solvent a
methanol
ethanol
cyclohexane
benzene
Iigroln
Isooctane
carbon tetrachloride
ethyl acetate
Isoamyl acetate
acetone
methyl ethyl ketone
dlethylether
ethylene chlonde
1,4-dlOxane
chloroform
carbon disulfide
pyndlne
formamide
ethylene glycol
propylene glycol
dimethyl sulfoxide
Isopropanol
Isoamyl alcohol

Solubility (at 294:: I K), (mol dm -3)b
c

c

1.2 x 10- 5

o
o
5.52
o

1.19
3.35
6.41
2.61
5.5
2.03
1.29
1.51
8.7
c

x 10-4

4
x 10x 10- 4
x IO:~
x 10_
5
x 10_ 4
x 10_
3
x 10_
3
x 10_
5
x 10

c
c
c
c
1.63 x 10- 2
1.09 x 10- 2

( a All solvents are probably of U.S.P. or A.C.S. grade as prevIOus (2); b units calculated
by evaluator; c solubility greater than 4.97 x 10 -2 mol dm- 3 ).
Marsh and Weiss have reported the solubllit of methiCillin sodium in water, 0.1 N HCI and
0.1 N NaOH to be greater than 4.97 x 10- mol dm- 3 , 3.82 x 10- 2 mol dm-3, and greater
than 4.97 x 10- 2 mol dm- 3, respectively (Units - evaluator).

2

All these val;tes for solubility In both aqueous and non aqueous solvents have an estimated
precIsion of - 5% (evaluator). Because of the unstated punty of the sample, and since the
values reported are unconfirmed, these solubilities are designated as beln highly tentative,
except for where the solubility IS reported as being greater than 4.97 x 10- mol dm- 3, (which
are regarded as being doubtful). Values reported as being 0 mol dm- 3 are rejected since
the sensitivity of the assay used IS not suffiCient for thiS value to be viewed with any
certainty.

2

REFERENCES
(I) Marsh, J.R.; WeiSS, P.J. J. Ass. Offic. Anal. Chern. 1967,50,457.

(2) WeiSS, P.J.; Andrew, M.L.; Wnght, W.W. Antibiotics and Chemotherapy 1957, 7, 374.

Methicillin sodium
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COMPONENTS:
(I) 4- Thla-l-azabicyc!0[3,2,0]heptane-2-carboxylic aCld,6-[(2,6-dlmethoxybenzoyJ)amlno]3, 3-d I m et h y 1-7 -oxo-, monosodIUm salt
(methicillin sodIUm);
C17HI9N206SNa;
[132-92-3]
(2) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of methicillin sodIUm In water at 21 ± 1°C was reported as greater than:
-3
-2-3
20 mg cm
(Greater than 4.97 x 10 mol dm
solutIOn - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtIC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± 1°C). If all of the material appeared
to be In solution, the solubility was considered
to be greater than 20 mg cm -'.

SOURCE AND PURITY OF MATERIALS:
Methicillin sodium was provided by Bristol
Laboratories; ItS pUrity was not specified.
Water was
grade (I).

probably

of

U.S.P.

or

A.C.S.

ESTIMATED ERROR:
Solubility precIsion: none specified
Temperature precIsion: ±1°C (authors).
REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Methicillin sodium

COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxylic acid,6-[(2,6-dlmethoxybenzoyl)amlno]3,3-dlmethy 1-7 -oxo-,monosodlum salt
(methicillin sodium); C l7 H 19N206SNa;
[132-92-3]
(2) Hydrochloric aCid;
HCI; [7647-01-0]
(3) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967,50,457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21·C

EXPERIMENTAL VALUES:

Solublhty of methlctlhn sodium In 0.1 N HCI solution at 21 ± l·C was reported as:
-3
-2
-3
15.39 mg cm . (3.82 x 10 mol dm
- compiled.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± I ·C). If there was any viSible Insoluble
ma tenal the suspension was centrifuged
Within an hour. After centrifugation, the
clear part of the soln was ftitered under
vacuum and 2 cm' of the clear ftltrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100·C. The reSidue
was further dned for 3 hr at 60·C In a
vacuum oven. After coohng, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or Jess, a second aliquot of
clear ftitrate was placed In a tared (±0.01
mg) weighing bottle, and the procedure
of evaporation, drying, coohng and reweighing
(±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Methicllhn sodium was provided by Bnstol
Laboratories; ItS punty was not specified.
The punty of hydrochloric aCid was not
specified. Water was probably of U.S.P.
or A.C.S. grade (1).

ESTIMATED ERROR:
Solublhty precIsion: none specified
Temperature precIsIOn: ± l·C (authors).
REFERENCES;
(1) Weiss P.J.; Andrew, M.L.; Wnght, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Methicillin sodium
COMPONENTS:
(1) 4- Thla-l-azablcyc!o[3,2,0]heptane-2-carboxyhe aCld,6-[(2,6-dlmethoxybenzoyJ)ammo}
3, 3-dl m e th y1-7 -oxo-, monosodIUm salt
(methIcillin sodIUm); C 17 H19N206SNa;
[132-92-3]
(2) SodIum hydroxide; NaOH; [1310-73-2]
(3) Water; HzO; [7732-18-5]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21 °c
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EXPERIMENTAL VALUES:

Solublhty of methlclllm sodIum m 0.1 N NaOH solution at 21 ± 1°C was reported as greater
than:
20 mg cm -3

(Greater than 4.97 x 10- 2
3 - compIler).
moldm

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
3

Ten em of solvent were added to about
200 mg of the antIbIOtic in a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(21 ± 1°C). If all of the material appeared
to be m solutIOn, the solubilIty was conSIdered
to be greater than 20 mg cm- 3 •

SOURCE AND PURITY OF MATERIALS;
MethIcillin sodIUm was provided by Bristol
Laboratories; ItS pUrity was not specifIed.
The pUrity of sodIUm hydroxIde was not
specified. Water was probably of U.S.P.
or A.C.S. grade (1).

ESTIMATED ERROR:
So1ubihty precIsion: none specifIed
Temperature precision: ± 1°C (authors).
REFERENCES;
(1) WeIss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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COMPONENTS:
(1) 4- Thla-l-azablCyclo[3,2,0]heptane-2-carboxylic aCld,6-[(2,6-dlmethoxybenzoyI)amlno]3, 3-d I met h y 1-7 -oxo-, monosodium salt
(methlcl1lm sodIUm); C17H19N206SNa;
[132-92-3]
(2) Methanol; CH 0; [67-56-1]
4

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. OUic. Anal.
Chem. 1967,50,457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of methlclihn sodium In methanol at 21 ± 1°C was reported as greater than:
20 mg cm - 3 (Greater than 4.97 x 10 -2 mol dm - 3 solution complier).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± 1°C). If all of the material appeared
to be In solutIOn, the solublilty was considered
to be greater than 20 mg cm- J •

SOURCE AND PURITY OF MATERIALS;
Methlclihn sodium was provided by Bristol
Laboratories; ItS purity was not speCified.
Methanol was probably of U.S.P. or A.C.S.
grade (1).

ESTIMATED ERROR:
Solublhty preCisIOn: none specIfied
Temperature precIsion: ± 1°C (authors).
REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

-
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Methicillin sodium
COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxylic aCld,6-[(2,6-dlmethoxybenzoyl)amlno}3, 3-d I met h y 1-7 -0 xo-, monosodIUm salt
(methiCillin sodIUm); C 17 H 19N206SNa;
[132-92-3]
(2) Ethanol; C H 0; [64-17-5]
2 6

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeiSS, P.J. J. Ass. Offic. Anal.
Chem. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of methiCillin sodIUm In ethanol at 21 ± 1°C was reported as greater than:
3 solution - compiler).
20 mg cm -3 (Greater than 4.97 x 10- 2
moldm

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± 1°C). If all of the material appeared
to be In solutIOn, the solubility was conSidered
to be greater than 20 mg cm -'.

SOURCE AND PURITY OF MATERIALS:
Methicillin sodium was prOVided by Bristol
LaboratOries; ItS pUrity was not speCified.
Ethanol was
grade (I).

probably of

U.S.P.

or

A.C.S.

ESTIMATED ERROR:
Solubility precIsion: none speCified
Temperature preCisIOn: ± 1°C (authors).

REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wright, W. W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

A-R
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Methicillin sodium

CO.HPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy lic aCld,6-[(2,6-dlmethoxybenzoyDam mo]3, 3-dl met hy 1-7 -oxo-, monosodium salt
(methicillin sodIUm); C17H19N206SNa;
[132-92-3]
(2) Cyclohexane; C H ; [110-82-7]
6 12

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967,50,457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21·C

EXPERIMENTAL VALUES:

Solubility of methicillin sodium m cyclohexane at 21 ± I·C was reported as:
)
0.005 mg cm -3 (1.24 x 10 -5 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibiotiC m a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± I ·C). If there was any VISible msoluble
material the suspensIOn was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear filtrate
were added to a tared ( ± 0.1 mg) welghmg
bottle and evaporated at 100·C. The reSidue
was further dried for 3 hr at 60·C m a
vacuum oven. After coolmg, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (± 0.01
mg) welghmg bottle, and the procedure
of evaporation, drymg, coolmg and rewelghmg
(± 0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
MethiCillin sodium was provided by Bristol
LaboratOries; ItS pUrity was not specified.
Cyclohexane was
U.S.P. grade (1).

probably

of

A.C.S.

or

ESTIMATED ERROR:
Solubility preCISIOn: none specified
Temperature preCISIOn: ±I·C (authors).
REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wright, W. W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Methicillin sodium
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COMPONENTS:
(1) If- Thla-l-azablcyclo[3,2,0]heptane-2-carboxylic aCld,6-[(2,6-dlmethoxybenzoyI)amlno]3, 3-d I m ethy 1-7 -oxo-, monosodIUm salt
(methlcJ11Jn sodium);
C 17 H 19N206SNa;
[132-92-3]
(2) Benzene; C H ; [71-1f3-2]
6 6

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 1f57-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

SolubJilty of methicillin sodIUm In benzene at 21 ± 1°C was reported as:
0.0 mg cm -3 (0.0 mol dm -3 solutIOn - compJler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm 3 of solvent were added to about
200 mg of the antibIOtiC In a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any VISible Insoluble
ma terlal the suspension was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was fJltered under
vacuum and 2 cm 3 of the clear fJltrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°e. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed (± O. I mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear fJltrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
( ±0.0 1 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
MethiCillin sodium was prOVided by Bristol
LaboratOries; Its pUrity was not specified.
Benzene was
grade (I).

probably of A.e.S. or U.S.P.

ESTIMATED ERROR:
SolubJilty preciSIOn: none specified
Temperature preCISIOn: ±loC (authors).

REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wright, W. W.
Antibiotics and Chemotherapy 1957,
7, 371f-7.
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COMPONENTS:
(I) 4- ThJa-I-azabicyclo[3,2,0]heptane-2-carboxylic aCld,6-[(2,6-dimethoxybenzoyJ)amino]3,3 - dime thy 1-7 -oxo-, monosodium sal t
(methicillin sodium); C 17 H 19N206SNa;
[132-92-3]
(2) Petroleum ether Oigroin)

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. OWc. Anal.
Chern. 1967,50,457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of methicillin sodium in Iigroin at 21 ± 1°C was reported as:
'
0.0 mg cm -3 (0.0 mol dm -3 so IutlOn
- compl'I er )•

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
l

Ten cm of solvent were added to about
200 mg of the antibiotiC in a 15 cm l glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(2 I ± 1°C). If there was any visible insoluble
rna terial the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm l of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed (± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(± 0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Methicillin sodium was provided by Bristol
Laboratories; its purity was not specified.
Ligroin was
grade (I).

probably

of

A.C.S.

or

U.S.P.

ESTIMATED ERROR:
Solubility precision: none specified
Temperature precision: ± 1°C (authors).

REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wright, W. W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

l
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COMPONENTS:
(I) 4- Thia-I-azabicyclo[3,2,0]heptane-2-carboxy lic acid,6-[(2,6-dimethoxybenzoyJ)amino]3, 3-d i me t hy 1-7 -0 xo-, monosodium salt
(methicillin sodium); C 17 H 19N206SNa;
[132-92-3]
(2) Pentane,2,2,4-trlmethyl- Osooctane);
C H ; [540-84-1]
8 18

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offie. Anal.
Chern. 196?, 50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of methicillin sodium in isooctane at 21 ± 1°C was reported as:
0.22 mg cm -

3

(5.5
2 x 10 -4 mo I d m- 3 so 1utlon
'
- compl'I er ).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
3

Ten cm of solvent were added to about
200 mg of the antibiotic in a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any visible insoluble
ma terial the suspension was centrtfuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm 3 of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at LOO°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed (± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (± 0.0 I
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Methicillin sodium was provided by Bristol
Laboratories; its purity was not specified.
Isooctane was probably of A.C.S. or U.S.P.
grade (I).

ESTIMATED ERROR:
Solubility precision: none specified
Tempera ture precision: ±loC (authors).

REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Methicillin sodium

COKPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy lic aCld,6-[(2,6-dlmethoxybenzoyJ)amlno]3, 3-d I m et hy 1-7 -0 xo-, monosodium salt
(methicillin sodium);
C17H19N206SNa;
[132-92-3]
(2) Methane,tetrachloro- (carbon tetrachloride);
CCI ; [56-23-5]
4

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offk. Anal.
Chem. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of methiCillin sodium In carbon tetrachlOride at 21 ± 1°C was reported as:
)
0.0 mg cm -3 (0.0 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD ;APPARATUS/PROCEDURE;
Ten cm' of solvent were added to about
200 mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any VISible Insoluble
ma terlal the suspension was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at lOO°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporatIOn, drying, cooling and reweighing
(±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
MethiCillin sodium was prOVided by Bristol
Laboratories; its pUrity was not specified.
Carbon tetrachlOride was probably of A.C.S.
or U.S.P. grade (I).

ESTIMATED ERROR:
Solubility precIsIOn: none specified
Temperature preCIsion: ±loC (authors).

REFERENCES;
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Methicillin sodium
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COMPONENTS:
(I) 4- Th la- I -azablcyclo[3,Z,O]heptane-Z-carboxyhc aCld,6-[(Z,6-dlmethoxybenzoyJ)amlno]3,3- dim et hy 1-7 -oxo-,monosodlUm salt
(methiCillin sodium); CJ7H N 0 SNa;
I9 Z 6
[J 3Z-92-3]
(Z) Acetic aCld,ethyl ester (ethyl acetate);
C H 0 ; [141-78-6]
4 8 Z

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeiSS, P.J. J. Ass. Offic. Anal.
Chern. 1967, 50, 457-6Z.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: ZI °C

EXPERIMENTAL VALUES:

Solubility of methicillin sodIUm In ethyl acetate at ZI± 1°C was reported as:
-3
-4
-3
0.048 mg cm
(1.91 x 10
mol dm
solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
ZOO mg of the antibIOtic In a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about Z min at room temp
(Z I ± 1°C). If there was any vIsible Insoluble
material the suspensIOn was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and Z cm' of the clear filtrate
were added to a tared (± O. I mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After coohng, the residue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second ahquot of
clear filtrate was placed In a tared (± 0.0 I
mg) weighing bottle, and the procedure
of evaporatIOn, drying, coohng and reweighing
(±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Methicillin sodIUm was provided by Bristol
LaboratOries; ItS pUrity was not specified.
Ethyl acetate was
U.S.P. grade (I).

probably

of

A.C.S.

or

ESTIMATED ERROR:
Solubility precision: none speCified
Temperature precision: ± 1°C (authors).

fU'FERENCES'
(I) Weiss P.].; Andrew, M.L.; Wright, W. W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxylic aCld,6-[(2,6-dlmethoxybenzoyl)amlno]3,3- dl met h y 1-7 -0 xo-,monosodlUm salt
(methicillin sodium); C 17 H 19N206SNa;
[132-92-3]
(2) I-Butanol,3-methyl
acetate (Isoamyl
acetate); C 7 H14°2; [123-92-2]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offk. Anal.
Chern. 1967,50,457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of methicillin sodium In Isoamyl acetate at 21 ± 1°C was reported as:
-3
-4
-3
0.14 mg cm
(3.35 x 10
mol dm
solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE :
Ten cm' of solvent were added to about
200 mg of the antibIOtiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any VISible Insoluble
material the suspension was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
( ± 0.0 1 mg) was repeated.

SOURCE AND PURITY OF MATERIALS;
Methicillin sodium was prOVided by Bristol
Laboratories; ItS pUrity was not specified.
Isoamyl acetate was
or U.S.P. grade (1).

probably

of

A.C.S.

ESTIMATED ERROR:
Solubility preCISion: none speCified
Temperature preCISion: ± 1°C (authors).

REFERENCES;
(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

MethiCillin sodium
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COMPONENTS:
(l) 4-Thla-l-azablcyclo[3,2,0]heptane-2-carboxylic aCld,6-[(2,6-dlmethoxybenzoyJ)amlno}
3, 3-d 1 met h y 1-7 -oxo-,monosodlUm salt
(methicillin sodIUm); C 17 H 19N206SNa;
[132-92-3]
(2) 2-Propanone (acetone); C H 0; [67-64-1]
3 6

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of methicillin sodIUm In acetone at 21 ± 1°C was reported as:
0.26 mg cm -3

(6.41 x 10 -4 mol dm -3 solutIOn - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE :
Ten cm' of solvent were added to about
200 mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any VISible Insoluble
material the suspension was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soIn was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.0 I
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
MethiCillin sodium was prOVided by Bristol
Laboratories; ItS pUrity was not specified.
Acetone was probably of A.C.S. or
grade (I).

U.S.P.

ESTIMATED ERROR:
Solubility preCisIOn: none specified
Temperature precIsion: ± 1°C (authors).

REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

532

Methicillin sodium

CPtfPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxylIc aCld,6-[(2,6-dlmethoxybenzoyJ)amlno}
3,3- dl met hy 1-7 -0 x 0-, monosodIUm salt
(methiCillin sodIUm); C l7 H19N206SNa;
[132-92-3]
(2) 2-Butanone (methyl ethyl ketone); C H 0;
4 8
[78-93-3]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

SolubilIty of methicillIn sodium In methyl ethyl ketone at 21 ± 1°C was reported as:
-3
-4
-3
0.11 mg cm
(2.61 x 10
mol dm
solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any VISible Insoluble
material the suspensIOn was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After coolIng, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second alIquot of
clear filtrate was placed In a tared (± 0.0 1
mg) weighing bottle, and the procedure
of evaporation, drying, coolIng and reweighing
( ± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
MethiCillin sodIUm was prOVided by Bristol
LaboratOries; ItS purity was not specified.
Methyl ethyl ketone was probably of A.C.S.
or U.S.P. grade (1).

ESTIMATED ERROR:
SolubilIty preCISIOn: none specified
Temperature preCision: ± 1°C (authors).

REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wright, W. W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

MethiCillin sodium
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COMPONENTS:
(1) 4- Th la-I-azablcyclo[3,2,0]heptane-2-carboxylic aCld,6-[(2,6-dlmethoxybenzoyJ)amlno}
3, 3-d I m et hy 1-7 -oxo-,monosodlUm salt
(methicillin sodium); C17HI9N206SNa;
[132-92-3]
(2) Ethane,I,I'-oxybls- (dlethyl ether); C H100;
4
[60-29-7]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of methicillin sodium In dlethyl ether at 21 ± 1°C was reported as:
0.022 mg cm -3 (5.47 x 10 -5 mol dm -3 solutIOn - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any vIsible Insoluble
material the suspension was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dned for 3 hr at 60°C In a
vacuum oven. After cooling, the reSIdue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.0 I
mg) weighing bottle, and the procedure
of evaporatIOn, drying, cooling and reweighing
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Methicillin sodium was prOVided by Bristol
Laboratories; Its pUrity was not speCified.
Dlethyl ether was
U.S.P. grade (I).

probably

of

A.C.S.

or

ESTIMATED ERROR:
Solubility preCision: none speCified
Temperature preCISIOn: ±loC (authors).

REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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COMPONENTS:
(1) />- Thla-l-azablcyclo[3,2,0]heptane-2-carboxylic aCld,6-[(2,6-dlmethoxybenzoyJ)ammo]3,3- dim et hy 1-7 -0 xo-,monosodlum salt
(methicillin sodium); C l7 H 19N 20 6 SNa;
[132-92- 3]
(2) Ethane,dlchloro- (ethylene chloride);
C H/>CI ; [1300-21-6]
2
2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offie. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of methlcillm sodium m ethylene chloride at 21 ± 1°C was reported as:
-3
-4
-3
0.08 mg cm
(2.03 x 10
mol dm
solutIOn - compiler).

AUXILIARY INFORMATION
METHOD,APPARATUS/PROCEDURE:
3

Ten cm of solvent were added to about
200 mg of the antibIOtiC m a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(21 ± 1°C). If there was any vIsible msoluble
material the suspension was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soIn was fIltered under
vacuum and 2 cm 3 of the clear filtrate
were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporatIOn, drying, cooling and reweighing
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Methicillin sodium was provided by Bristol
Laboratories; ItS pUrity was not specified.
Ethylene chloride was
or U.S.P. grade (1).

probably

of

A.C.S.

ESTIMATED ERROR:
Solubility preCISIOn: none specified
Temperature preCisIOn: ± 1°C (authors).

REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wright, W. W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy lic aCld,6-[(2,6-dlmethoxybenzoy I)am moJ3,3- dim e thy 1-7 -oxo-,monosodlUm salt
(methicillin sodium); C 17 H 19N206SNa;
[132-92-3]
(2) 1,4-DlOxane; C Hg 0 ; [123-91-1]
2
4

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:

One temperature: 21°C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of methicillin sodIUm m 1,4-dlOxane at 21 ±1°C was reported as:
0.52 mg cm -3 ( 1.29 x 10 -3 mol dm -3 solution - compiler).

AUXILIARY INFORNATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any vIsible Insoluble
material the suspensIOn was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was fJltered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°e. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.0 1
mg) welghmg bottle, and the procedure
of evaporatIOn, drymg, cooling and rewelghmg
( ± 0.0 1 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Methlcillm sodium was prOVided by Bristol
Laboratories; ItS pUrity was not speCified.
1,4-DlOxane was probably of A.C.S. or U.S.P.
grade (I).

ESTIMATED ERROR:
Solubility preCisIOn: none speCIfied
Tempera ture preCISIOn: ±1°C (authors).

REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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COMPONENTS:
(I) 4- Thla-l-azablCyclo[3,2,0]heptane-2-carboxylic aCld,6-[(2,6-dlmethoxybenzoyl)amIno}
3, 3-d I m et h y 1-7 -0 xo-,monosodlUm salt
(methicillin sodium); C17HI9N206SNa;
[132-92-3]
(2) Methane,trIchloro- (chloroform); CHCI ;
3
[67-66-3]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of methicillin sodium In chloroform at 21 ± 1°C was reported as:
0.61 mg cm- 3 (1.51 x 10- 3 mol dm- 3 solution - compiler).

AUXILIARY INFORMATION
METHOD "APPARATUS /PROCEDURE :
Ten cm' of solvent were added to about
200 mg of the antibIOtic in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any VISible Insoluble
material the suspension was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Methicillin sodium was provided by Bristol
Laboratories; ItS pUrity was not specified.
Chloroform was probably of A.C.S. or U.S.P.
grade (I).

ESTIMATED ERROR:
Solubility preCIsion: none specified
Temperature preCISion: ± 1°C (authors).

REFERENCES:
(I) Weiss P.J.; Andrew, M.L; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Methicillin sodium
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COMPONENTS:
(I) 4- Thla-l-azablCyclo[3,2,0]heptane-2-carboxy lic aCld,6-[(2,6-dlmethoxybenzoyJ)amlno]3, 3-d Im et hy 1-7 -oxo-,monosodlUm salt
(methicillin sodium); C l7 H 19N206SNa;
[132-92-3]
(2) Carbon disulfide; CS ; [75-15-0]
2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21·C

EXPERIMENTAL VALUES:

Solubility of methicillin sodium In carbon disulfide at 21 ± I·C was reported as:
0.04 mg cm -3 (8.69 x 10 -5 mol dm -3 solutIOn - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibIOtiC In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± I ·C). If there was any VISible Insoluble
material the suspension was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100·C. The reSidue
was further dried for 3 hr at 60·C In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.0 I
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
MethiCillin sodium was prOVided by Bristol
LaboratOries; ItS pUrity was not speCified.
Carbon disulfide was
or U.S.P. grade (I).

probably

of

A.C.S.

ESTIMATED ERROR:
Solubility preCISion: none specified
Temperature precIsion: ± I·C (authors).

REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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COMPONENTS:
(I) 4- Thla-l-azablcyc!0[3,2,0]heptane-2-carboxylic aCld,6-[(2,6-dlmethoxybenzoyJ)amlno]3, 3-d I met h y 1-7 -oxo-,monosodlUm sal t
(methicillin sodium); C17H19N206SNa;
[132-92-3]
(2) Pyridine; C H N; [110-86-1]
6 5

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967,50,457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solublhty of methlcilhn sodium In pyridine at 21 ± 1°C was reported as greater than:
)
20 mg cm -3 (Greater than 4.97 x 10 -2 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD ,APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± 1°C). If all of the material appeared
to be In solutIOn, the solubility was considered
to be greater than 20 mg cm-'.

SOURCE AND PURITY OF MATERIALS:
Methlcllhn sodium was provided by Bristol
Laboratories; ItS purity was not speCified.
Pyridine was probably of A.C.S. or U.S.P.
grade (I).

ESTIMATED ERROR:
Solubility preCisIOn: none specified
Temperature preCisIOn: ±loC (authors).
REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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COMPONENTS:
(I) 4- T h Ia -l-a zablcyclo[3,2,0]heptane-2-carboxyhc aCld,6-[(2,6-dlmethoxybenzoyl)amlno]3, 3-d I m et hy 1-7 -oxo-,monosodlUm salt
(methIcIllin sodIUm); C 17 H19N206SNa;
[132-92-3]
(2) Formamlde; CH NO; [75-12-7]
3

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:

One temperature: 21°C

A. Regosz

EXPERIMENTAL VALUES:

Solublhty of methlcilhn sodIUm In formam Ide at 21 ± 1°C was reported as greater than:
-3
-2
-3
)
20 mg cm . (Greater than 4.97 x 10 mol dm
solutIOn - compiler.

AUXILIARY INFORMATION
METHOD 'APPARATUS/PROCEDURE:
Ten cm] of solvent were added to about
200 mg of the antIbIOtIc In a 15 cm] glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± 1°C). If all of the material appeared
to be In solUtion, the solubilIty was consIdered
to be greater than 20 mg cm-].

SOURCE AND PURITY OF MATERIALS:
MethIcIllin sodIUm was provIded by Bristol
Laboratories; ItS pUrity was not specifIed.
Formamide was probably of A.C.S. or U.S.P.
grade (I).

ESTIMATED ERROR:
Solubility precIsIOn: none specifIed
Tempera ture preCIsIOn: ± 1°C (authors).

REFERENCES:
(I) WeIss P.J.; Andrew, M.L.; Wright, W. W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxylic aCld,6-[(2,6-dlmethoxybenzoyl)amlno]3, 3-dl methy 1-7 -oxo-,monosodlUm salt
(methIcIllin sodIUm); C17H19N206SNa;
[132-92-3]
(2) 1,2-EthanedlOl (ethylene glycol); C H 0 ;
2 6 2
[l 07-21-1]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:

One temperature: 21 DC

A. Regosz

EXPERIMENTAL VALUES:

SolubIlity of methIcIllin sodIum In ethylene glycol at 21 ± 1DC was reported as greater than:
20 mg cm -3• (Greater than 4.97 x 10 -2 mol dm -3 solutIon - compJler ).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm! of solvent were added to about
200 mg of the antIbiotIc In a 15 cm! glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± I DC). If all of the materIal appeared
to be In solutIon, the solubIlity was consIdered
to be greater than 20 mg cm- •

SOURCE AND PURITY OF MATERIALS;
MethICIllin sodIum was provIded by Bristol
Laboratories; its pUrity was not specifIed.
Ethylene glycol was
or U.S.P. grade (1).

probably

of

A.C.S.

ESTIMATED ERROR:
SolubJllty precIsIon: none specified
Temperature precIsIon: ± I DC (authors).
REFERENCES:
(1) WeIss P.J.; Andrew, M.L; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Methicillin sodium
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COMPONENTS:
(1) 4- Thla-1-azablcyclo[3,2,O]heptane-2-carboxylic aCld,6-[(2,6-dlmethoxybenzoyJ)amlno]3, 3-d 1m e t hy 1-7 -oxo-,monosodlUm salt
(methIcillin sodIUm); C17H19N206SNa;
[132-92-3]
(2) 1,2-PropanedI01 (propylene glycoJ); C Hg 0 ;
2
3
[57-55-6]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J. J. Ass. OUk. Anal.
Chern. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of methicillin sodIum In propylene glycol at 21 ± 1°C was reported as greater than:
20 mg cm -3 (Greater than 4.97 x 10 -2 mol dm -3 solutIOn - compder ).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtIC in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± 1°C). If all of the material appeared
to be In solutIOn, the solubdltr was conSIdered
to be greater than 20 mg cm- •

SOURCE AND PURITY OF MATERIALS:
Methicillin sodIum was prOVIded by Bristol
LaboratorIes; ItS pUrity was not specifIed.
Propylene glycol was
or U.S.P. grade (I).

probably

of

A.C.S.

ESTIMATED ERROR:
Solublhty precisIOn: none specifIed
Temperature precIsIon: ± 1°C (authors).
REFERENCES:
(I) WeIss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Methicillin sodium

COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,O]heptane-2-carboxylic aCld,6-[(2,6-dlmethoxybenzoyJ)ammo]3, 3-d I met h y 1-7 -oxo-, monosodIUm sal t
(methicillin sodium); C 17 H19N206SNa;
[132-92-3]
(2) Methane,sulfmylbls- (dimethyl sulfoxide);
C H 0S; [67-68-5]
2 6

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of methicillin sodium m dimethyl sulfoxide at 21 ± 1DC was reported as greater than:
-3
-2-3
20 mg cm
(Greater than 4.97 X 10 mol dm
solutIOn - compiler).

AUXILIARY
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(21 ± 1°C). If all of the material appeared
to be m solutIOn, the solubility was consIdered
to be greater than 20 mg cm-'.

INFO~~TION

SOURCE AND PURITY OF MATERIALS:
Methlcillm sodium was provided by Bristol
Laboratories; ItS pUrity was not specified.
Dimethyl sulfoXide
or U.S.P. grade (I).

was probably of A.C.S.

ESTIMATED ERROR:
Solubility preCISIOn: none specified
Temperature preCisIOn: floC (authors).

REFERENCES:
(I) Weiss P.J.; Andrew, M.L; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Methicillin sodium
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COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxylIc aCld,6-[(2,6-dlmethoxybenzoyJ)amJno]3, 3-d Jm et hy 1-7 -oxo-, monosodium salt
(methicIllin sodIUm); C 17 H 19N206SNa;
[132-92-3]
(2) 2-Propanol (lsopropanoJ); C H O; [67-63-0]
3 S

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeJss, P.J. J. Ass. OUic. Anal.
Chem. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

SolubJilty of methicIllIn sodium

In

6.54 mg cm -3

Isopropanol at 21 ± 1°C was reported as:
(1.63 x 10- 2 mol dm -3 solutIOn - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antlblOtJC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any vJslble insoluble
ma terlal the suspensIOn was centrifuged
WJthln an hour. After centrifugatIOn, the
clear part of the soIn was filtered under
vacuum and 2 cm' of the clear fIltrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The resJdue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the resJdue
was 0.5 mg or less, a second alIquot of
clear fIltrate was placed In a tared (± 0.0 I
mg) weJghIng bottle, and the procedure
of evaporatIOn, drying, cooling and reweighing
(± 0.0 1 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
MethlcJilIn sodium was provided by Bristol
Laboratories; Jts pUrity was not specified.
Isopropanol was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:
SolubIlJty precJslon: none specIfJed
Tempera ture precIsion: ± 1°C (authors).
IlEFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Methicillin sodium
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CO,""PONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxylic aCld,6-[(2,6-dlmethoxybenzoyl)amlno]3, 3-dl met hy 1-7 -oxo-, monosodIUm salt
(methicillin sodIUm); C l7 H 19N206SNa;
[132-92-3]
(2) I-Butanol,3-methyl- (Isoamyl alcohol);
C H 0; [123-51-3]
2 I2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeiSS, P.J. J. Ass. Offic. Anal.
Chem. 1967, 50, 457-62.

VARIABLES:
One temperature: 21°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

In Isoamyl alcohol at 21 ± 1°C was reported as:
3
4.37 mg cm- • (1.09 x 10- 2 mol dm- 3 solution - compiler).

Solubility of methiCillin sodium

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtiC in a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any viSible insoluble
material the suspension was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
MethiCillin sodium was provided by Bristol
Laboratories; ItS purity was not specified.
Isoamyl alcohol was
or U.S.P. grade (1).

probably

of

A.C.S.

ESTIMATED ERROR:
Solubility preCision: none speCified
Temperature preCisIOn: ± 1°C (authors).

REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Propicillin potassium
COHPONENTS:

(1) 4-Thla-l-azablcyclo[3,2,0]heptane-2-carboxyhc aCld,3,3-dlmethy1-7-oxo-6-[( 1-oxo-2-phenoxybuty!)ammo] monopotasslUm salt
(proplcllhn potassIum); C l8H2l N 2KO 55;
[1245-44-9]

545

EVALUATOR:

Enc Tomlmson.
Department of Pharmacy,
Umverslty of Amsterdam,
The Netherlands.
December 1983.

(2) Aqueous solvents
CRITICAL EVALUATION:

The solubilIty of propicllim potassIUm m aqueous solvents at 310.2 ~ 0.1 K has been studIed
by TsuJI et al (1). The sample studed by these workers was of known potency, and the method
used to appraIse the solublhtles may be regarded as leadmg to reported values havmg a
preCISIOn of ~ 2% (evaluator). The solublhty reported of 0.72moldm- 3 at 310.2 ~ 0.1 K at
pH 2.00 (HC!) and lomc strength of 0.5, IS regarded as bemg tentative.
TsuJI et al also studIed the mfluence of the non IOmc surfactant poloxyethylene-23-lauryl
ether on the s~lublllty of proplcllhn po~sslUm. 0"3er the concentration range of surfactant
from 3.0 x 10'"
mol dm- 3 to 2.0 x 10- mol dm- , an mcrease m surfactant cOfcentratlolJ
was found to Ifad to a r~gular mcrease m pemcllhn solubilIty from 1.21 x 10- mol dmto 4.09 x 10mol dm - . The values gIven m the compilatIOn sheet are also regarded as
bemg tentative, and as havmg the same level of preCIsIOn as mdlcated above.

REFERENCE
(1) TSUJI, A.; MIyamoto, E.; Matsuda, M.; Nlshimra, K.; Yamana, T.

71, 1313.

J. Pharm. Sci. 1982,
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Propicillin potassium

COMPONENTS:

(1) 4- Thla-l-azablcyclo[J,2,0]heptane-2-carboxy llc aCld,3,3-dlmethyl-7-oxo-6-[(1 -oxo-2phenoxybutyl)amlno] monopotasslum salt
(PropiCillin potassium); CI8H21N2K05S;
[1245-44-9]
(2) Hydrochloric aCid;
HC1; [7647-01-0]
(3) Potassium chloride;
KC1; [7447-40-7]
(4) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:

TSUJI, A.; Miyamoto, E.; Matsuda, M.; Nishimura, K.; Yamana, T. J. Pharm. Sci. 1982,
71, 1313-18.

PREPARED BY:

VARIABLES:

A. Regosz

Temperature: 37°C
EXPERIMENTAL VALUES:

Solubility of proplclllin potassium

In

hydrochloric aCid-potassium chloride solutIOn (pH 2.00 and

IOniC strength 0.5) at 37 ±1°C was reported as:
0.72 mol dm- 3

AUXILIARY INFORNATION
Mr"THOIJ APPARAruS/PROnIJURf:

An excess of propicillin potassium was added
to the hydrochloric aCid-potassium chloride
solutIon pH 2.00 and Ionic strength 0.5
In
a glass-stoppered flask. The flask was
placed In
thermostated water-bath
at
37 ± O.I°C and shaken mechanically until
the antibIOtic concentration In the solution
showed an equilibrIUm value. A sample
was taken through a 0.45 micron membrane
filter and, If necessary, assayed after appropriate dilution With distilled water. The pH
of the sample solution was measured before
use and at the end of the experiment. The
amount of antibIOtic In the sample was
determined by a spectrophotometric method
(1 ).

SOURn AND PURL IT OF NA11 R[tlLS:

Proplcillin potassIUm of potency 993 lJg mg- 1
was provided by Takeda Chemical Industries,
Osaka, Japan.
All other chemicals employed were of reagent
grade and were used Without further purificatIOn.

ESTIMATED ,- RROR:

Solubility precIsion: none specified
Temperature precIsion: ±.1 °qauthors).
RHERENCf"S:

(1) Bundgaard, H.; Ilver, K. J. Pharm. Pharmacol. 1972, 24, 790-4.

Proplcillin potassium
COMPONENTS:
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ORIGINAL MEASUREMENTS:

0) 4- Thla-l-azablcycJo[3,2,0]heptane-2-carboxy Ilc aCld,3,3-dlmethyl-7-oxo-6-[0-oxo-2phenoxybutyJ)amlno] monopotasslUm salt
(Proplclllin potassium); C 18H21 N 2 K0 5S;
[1245-44-9]
(2) Polyoxyethylene-23-lauryl ether
(3) Hydrochloric
aCid;
HCI; [7647-01-0]
(4) PotassIUm chloride;
KCI; [7447-40-7]
(5) Water' ~O' [7732-18-5]
VARIABLES:

TSUJI, A.; Miyamoto, E.; Matsuda, M.; Nishimura, K.; Yamana, T. J. Pharm. Sci. 1982,
71, 1313-18.

PRcPAl{ED tiy:
A. Regosz

Temperature: 37°C
EXPERIMENTAL VALUES:

Solubility of ProplCIllin potassIUm

In

the presence of Polyoxyethylene-23-lauryl ether:
Solubility of proplcillm

Concentration of polyoxy-

potassium a

ethylene-23-lauryl ether
10 3 mol dm- 3

10 3 mol dm- 3

3.0
5.0
7.0
10.0
20.0

1.21
1.55
1.89
2.40
4.09

a value at 37 ±O.I °C, pH 2.00, and IOniC strength

= 0.5

AUXI LI ARY INFORHATION
METHOD A1'PARATUS/PROl'r_DURE:

An excess of proplcillin potassIUm was added
to the hydrochloric aCid-potassium chloride
solution pH 2.00 and IOniC strength 0.5
contalnmg appropriate amount of polyoxyethylene-23-lauryl ether m a glass-stoppered
flask. The flask was placed m thermostated
water-bath at 37 ±O.loC and shaken mechanically until the antibIOtiC concentratIOn In
the solutIOn showed an eqUilibrium value.
A sample was taken through a 0.45 mICron
membrane filter and, If necessary, assayed
after appropriate dilutIOn with distilled
water. The pH of the sample solutIOn was
measured before use and at the end of
the experiment. The amount of antibiotiC
m the sample was determmed by a spectrophotometric method 0).

SOURCr. AND PURITY OF HA1ERIALS:

Propycdlm potassium of potency 933 1lg mg- I
was prOVided by Takeda Chemical Industries,
Osaka, Japan.
Polyoxyethylene-23-lauryl ether was obtamed
from a commerCial source and used without
further pUrificatIOn.
All other chemicals employed were of reagent
grade and used without further purificatIOn.

tSTIMATED ERROR:

Solubility precIsion: none specified
Temperature preCision: ± .1 °Qauthors).
Rl:.FERENCES;

(I) Bundgaard, H.; Ilver, K. J. Pharm. Pharma-

col. 1972, 24, 790-4.

Dicloxacillin sodium monohydrate
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COHPONENTS:
(1) 4-Thla-l-azabicyclo[3,20]heptane-2-carboxylic aCld,6-[[[3-(2,6-dlchlorophenyJ)-5-methyl4-lsoxazoyIJcarbonyI]amlno]- 3,3-dlmethy1-7oxo, monosodIUm salt, monohydrate
(dlcloxacillin sodium monohydratel; C 19 H16CI N 0 SNa.H 0; [13412-64-1]
2
2 3 5
(2) All solvents

EVALUATOR:
Eric Tomlinson.
Department of Pharmacy,
Umverslty of Amsterdam,
The Netherlands.
December 1983.

CRITICAL EVALUATION:
Marsh and Weiss have determined the solubilities of dlcloxaCillin sodIUm monohydrate In
23 different non aqueous solvents and in various aqueous solvents at 294~ 1 K (I). These workers studied a sample of the antibIOtic provided by Ayerst LaboratOries, ItS pUrity was not
speCified. The amount of pemcillin dissolved was estimated by either drying a solution to
constant weight, or, with some solvents, by visual eXaminatIOn, suc~ that no eVidence of
undissolved solute indicated a solubility of greater than 20 mg cm- • All values reported
were uncorrected for solvent blank, which was generally less than 0.05 mg total. All data
according to Marsh and Weiss have been recalculated to 51 umts (evaluator). Solubilities
In non aqueous solvents are given In the Table.
Solvent

a

methanol
ethanol
cyclohexane
benzene
Jigroln
Isooctane
carbon tetrachloride
ethyl acetate
Isoamyl acetate
acetone
methyl ethyl ketone
dlethylether
ethylene chloride
1,4-dloxane
chloroform
carbon disulfide
pyridine
formamlde
ethylene glycol
propylene glycol
dimethyl sulfOXide
Isopropanol
Isoamyl alcohol

c
c
5.5 x 10- 5
2.9 x 10- 5
2.0 x 10- 5

o
o
2.74

2.90
2.63
1.91
1.80
4.47
8.96
1.07
3.9
1.25
c
c

x
x
x
x
x
x
x
x
x
x

-3
10_
3
10_
2
10_
2
10_
4
10_ 4
10_3
10_3
10_5
10_2
10

c
c
-2
1.87 x 10_
2
2.43 x 10

( a All solve'2:ts are probably of U.S.P. or A.C.S. grade as prevIOus (2); b umts calculated
by evaluator; solubility greater than 3.90 x 10- 2 mol dm-3j.
Marsh and Weiss have reported the solubility of dicloxacillin sodium monohydrate In water,
0.1 N HCI and 0.1 N NaOH to be greater than 3.90 x 10- 2 mol dm- 3 , 9.22 x 10- 2 mol dn1"3
, and greater than 3.90 x 10- 2 mol dm- 3 , respectively (umts - evaluator). The only other
value reported IS that due to Knott et al (3) who examined the solubility of thiS pencil lin
In water at 298 K, their reported value of 0.29 mol dm- 3 IS regarded as being highly doubtful
since neither the method of determination, nor the pUrity of the sample, nor the source
and pUrity of the water were given.
All the values for solubility In both aqueous and non aqueous solvents due to Marsh and Weiss
have an estimated precIsion of ~ 5% (evaluator). Because of the unstated pUrity of the sample,
and since the values reported are unconfirmed, these solubilities are deSignated as being
highly tentative, except for where the solubility IS reported as being greater than 3.90 x
10- 2 mol dm- 3 , (which are regarded as being doubtful). Values reported as being
mol dm
-3 are rejected since the sensitivity of the assay used IS not suffiCient for thiS value to
be viewed with any certainty.

°

REFERENCES
(I) Marsh, J.R.; WeiSS, P.J. J. Ass. Offic. Anal. Chern. 1967,50,457.

(2) WeiSS, P.J.; Andrew, M.L.; Wright, W.W. Antibiotics and Chemotherapy 1957, 7, 374.
(3) Knott, Th.; Lange, A.; Volkenlng, R. Arzneimittel-Forsch. 1965, 15, 331.

Dicloxacillin sodium monohydrate
COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy Ilc aCld,6-[[[ 3-(2 ,6-dlchloropheny1)-5met h y1-4-lsoxazolyIJcarbonyl]ammo]-3,
3-dlmethyl-7-oxo, monosodIUm salt,
monohydrate (dlCloxacillln sodIUm monohydrate);
C 19H 16CI2N 30 5SNa.H20;
[13412-64- I]
(2) Water; H 0; [7732-18-5]
2
VARIABLES:

549

ORIGINAL MEASUREMENTS:
Knott, Th; Lange A.; Volkenlng, R.
Arzneimittel-Forsch. 1965, 15,

331-6.

PREPARED BY:
A. Regosz

One temperature: 25°C

EXPERIMENTAL VALUES:

Solubility of dicloxacillin sodium monohydrate In water at 25°C was reported as:
-3 (0.29 mol dm -3 solutIOn - compiler).
150 mg cm

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Nothing specified. The content of the dissolved
antibiOtiC was determined microbiOlogICally.

SOURCE AND PURITY OF MATERIALS:
Dicloxaciliin sodium monohydrate DlchorStaphenor, supplied by Bayer, Its punty
was not specified.
The source and purity
not specified.

of

the water

ESTIMATED ERROR:
Solubility precIsion: none specified
Temperature preCision: none specified

REFERENCES:

was
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Dicloxacillm sodium monohydrate

COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy hc aCld,6-[[[ 3-( 2,6-dlchlorophenyI}-5met hy 1-4 -I soxazoly IJcarbony l]amlno]-3,
3-dlmethyl-7-oxo,
monosodium salt,
monohydrate (dlcloxacilhn sodium monohydrate);
C 19 H 16 CI 2 N 30 5SNa.H20;
[13412-64-1]
Water; H?O; [7732-18-5]
VARIABLES:
One temperature: 21·C

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967, 50, 457-62.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solublhty of dlcloxacilhn sodium monohydrate

In

water at 21 ± 1°C was reported as greater

than:
20 mg cm

-3

(Greater than 3.90 x 10

-2-3
mol dm
solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibiotIc In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± I·C). If all of the material appeared
to be In solution, the solubilIty was considered
to be greater than 20 mg cm -).

SOURCE AND PURITY OF MATERIALS:
Dlcloxacilhn sodium monohydrate was supphed
by Ayerst Laboratories, Inc., Its pUrity
was not specified.
Water was
grade (1,2).

probably

of

U.S.P.

or

A.C.S.

ESTIMATED ERROR:
Solublllty precIsIOn: none specified
Temperature precIsIon: ± I·C (authors).

REFERENCES:
(I) WeIss P.J.; Andrew, M.L; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
(2) Andrew, M.L; WeIss, P.J. ibid., 1959,
9, 277-9.

Dicloxacillin sodium monohydrate
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COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy llc aCld,6-[[[3-(2,6-dlchlorophenyJ)-5met h y 1-4 -I soxazoly lJcarbony l]amlno]-3,
3-dlmethyl-7-oxo,
monosodium salt,
monohydrate (dicloxaciliin sodium monohydrate);
C 19H 16Cl2N 305SNa.H20;
[13412-64-1 ]
HCI; [7647-01-0]
(2) Hydrochloric aCid;
(3) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offk. Anal.
Chem. 1967, 50, 457-62.

VARIABLES:
One temperature: 21°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of dlcloxacillin sodium monohydrate In 0.1 N HCI at 21 ± 1°C was reported as:
4.71 mg cm -3 (9.22 x 10 -3 mol dm -3 - compiler).

AUXILIARY INFORMATION
METHOD -'APPARATUS/PROCEDURE:
Ten cm) of 0.1 N HCI solution were added to
about 200 mg of the antibIOtic In a 15 cm)
glass-stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any vIsible Insoluble
material the suspensIOn was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°e. The residue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the residue
was reweighed (± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.0 1
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Dlcloxacillin sodium monohydrate was supplied
by Ayerst LaboratOries, Inc., ItS pUrity
was not speCIfied.
The pUrities of hydrochloric aCid and water
were not specified, though water was probably
of U.S.P. or A.e.S. grade (1,2).

ESTIMATED ERROR:
Solubility preCISion: none speCIfied
Temperature preCISion: ± 1°C (authors).
REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
(2) Andrew, M.L.; WeiSS, P.J. ibid., 1959,
9, 277-9.

Dicloxacillin sodium monohydrate
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COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy llc aCid ,6-[[[3-(2 ,6-dlchlorophenyJ)-5met hy l-4-lsoxazolyl]carbony l]ammo]- 3,
3-dlmethyl-7-oxo,
monosodium salt,
monohydrate (dlcloxacilhn sodium monohydrate);
C 19H 16Cl2N 305SNa.H20;
[13412-64-1 ]
(2) Sodium hydroxide; NaOH; [1310-73-2]
(3) \"/ater; H..,O; [7732-18-5]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeiSS, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VAKIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of dlcloxacilhn sodium monohydrate

In

0.1 N NaOH solution at 21 ± 1°C was reported

as greater than:
20 mg cm

-3

• (Greater than 3.90 x 10

-2-3
mol dm
- compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of 0.1 N NaOH were added to
about 200 mg of the antibiotic In a 15 cm'
glass-stoppered test tube and shaken thoroughly by hand for about 2 min at room temperature (21 ±1°C). If all of the material appeared
to be In solution, the solubility was conSidered
to be greater than 20 mg cm -'.

SOURCE AND PURITY OF MATERIALS:
Dlcloxacllhn sodium monohydrate was supphed
by Ayerst LaboratOries, Inc., ItS purity
was not specified.
The pUrity of sodium hydroxide was not
specified. Water was probably of U.S.P.
or A.C.S. grade (1,2).

ESTIMATED ERROR:
Solublhty preCisIOn: none specified
Temperature precIsion: ±loC (authors).
REFERENCES:
(I) Weiss P.J.; Andrew, M.L; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
(2) Andrew, M.L; Weiss, P.J. ibid., 1959,
9, 277-9.

Dicloxacillin sodium monohydrate
COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy lic ac Id, 6-[([3-(2,6-dlchlorophenyI}-5met hy 1- 4-1 soxazolyl]carbony l]amJno]-3,
3-dlmethyl-7-oxo,
monosodium salt,
monohydrate (dlcloxacJllin sodium monohydrate);
C 19 H 16CI2N305SNa.H20;
[J 3412-64-1]
(2) Methanol; CHuO; [67-56-1]
VARIABLES:
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ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967,50, 457-62.

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of dlcloxacillln sodium monohydrate

methanol at 21 ± 1°C was reported as greater

In

than:
20 mg cm

-3

(Greater than 3.90 x 10

-2-3
mol dm
solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± 1°C). If all of the material appeared
to be In solutIOn, the solubility was considered
to be greater than 20 mg cm-'.

SOURCE AND PURITY OF MATERIALS:
Dlcloxacillin sodium monohydrate was supplied
by Ayerst Laboratories, Inc., ItS pUrity
was not specified.
Methanol was probably of U.S.P. or A.C.S.
grade 0,2).

ESTIMATED ERROR:
Solubility preciSIOn: none specified
Temperature precIsion: ± 1°C (authors).
REFERENCES:
(l) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
(2) Andrew, M.L.; Weiss, P.J. ibid., 1959,
9, 277-9.

Dicloxacillin sodium monohydrate
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CQ~PONENTS:

(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy Ilc aCld,6-[[[3-(2,6-dlchlorophenyO-5me t hy 1- 4 -I soxazolylkarbony l]amlno]-3,
3-dimethyl-7-oxo,
monosodIUm salt,
monohydrate (dlcloxacdlm sodIum monohydrate);
C19HI6CI2N305SNa.H20;
[13412-64-1]
(2) Ethanol; C H 0; [64-17-5]
2 6
VARIABLES:

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J. J. Ass. Offlc. Anal.
Chern. 1967, 50, 457-62.

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

SolubJllty of dlcloxacdlm sodIum monohydrate in ethanol at 21 ± 1°C was reported as greater
than:
20 mg cm-

3

(Greater than 3.90 x 10

AUXILIARY
METHOD ,APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antIbIOtIc m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(21 ± 1°C). If all of the material appeared
to be m solutIon, the solubJllty was consIdered
to be greater than 20 mg cm-'.

-2-3
mol dm
solutIOn - compJler).

INFOR}~TION

SOURCE AND PURITY OF

~\TERIALS:

DlcloxacJllin sodIum monohydrate was suppiJed
Ayerst Laboratories, Inc., Its pUrity
was not specified.
by

Ethanol was
grade (1,2).

probably

of

U.S.P.

or

A.C.S.

ESTIMATED ERROR:
SolubJllty precIsIon: none specifIed
Tempera ture precIsIOn: ±loC (authors).

REFERENCES:
(I) WeIss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
(2) Andrew, M.L.; WeIss, P.J. ibid., 1959,
9, 277-9.

Dicloxacillin sodium monohydrate
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CPI1PONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy hc aCld,6-[([3-(2, 6-dlchlorophenyl)-5met h y1-4-1soxazolyIJcarbony l]ammo]-3,
3-dlmethyl-7-oxo,
monosodium salt,
monohydrate (dlCloxacl1lIn sodlUm monohydrate);
C 19 H 16 CI 2 N 305SNa.H20;
[13412-64-1 ]
(2) Cyclohexane; C 6 H12; [110-82-7]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21 °C

EXPERIMENTAL VALUES:

Solub111ty of dlcloxacl1lIn sodlUm monohydrate In cyclohexane at 21 ± 1°C was reported as:
-3
-5
-3
0.028 mg cm
(5.49 x 10
mol dm
solutlOn - complied.

AUXILIARY
METHOD 'APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antlblOtlc In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any vIsible Insoluble
matenal the ~uspenslOn was centnfuged
wIthin an hour. After centrlfugatlOn, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear fIltrate
were added to a tared (± 0.1 mg) weIghing
bottle and evaporated at 100°C. The residue
was further dned for 3 hr at 60°C In a
vacuum oven. After cooling, the residue
was reweighed ( ± 0.1 mg). If the resIdue
was 0.5 mg or less, a second allquot of
clear fIltrate was placed In a tared (± 0.01
mg) weIghing bottle, and the procedure
of evaporatlOn, drYing, cooling and reweighing
(± 0.01 mg) was repeated.

A-~

INFOR}~TION

SOURCE AND PURITY OF

~\TERIALS:

Dlcloxacl1lln sodium monohydrate was supplJed
by Ayerst Laboratories, Inc., ItS punty
was not speClfled.
Cyclohexane was
U.S.P. grade (1,2).

probably

of

A.C.S.

or

ESTIMATED ERROR:
Solub111ty preclslOn: none specified
Temperature preClslOn: ± 1°C (authors).

REFERENCES:
(1) WeIss P.J.; Andrew, M.L.; Wnght, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
(2) Andrew, M.L.; WeISS, P.J. ibid., 1959,
9, 277-9.
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CO~PONENTS:

(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy llc aCld,6-[[[3-(2,6-dlchlorophenyt)-5met hy 1- 4 -I soxazoly IJcarbony l]amlno]-3,
3-dlmethyl-7-oxo,
monosodium salt,
monohydrate (dlcloxacillm sodium monohydrate);
C 19 H 16 Cl 2 N 30 5SNa.H20;
[13412-64-1]
(2) Benzene; C H ; [71-43-2]
6 6
VARIABLES:
One temperature: 21°C

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solublhty of dlcloxacillm sodium monohydrate m benzene at 21 ± 1°C was reported as:
-3
-5
-3
0.015 mg cm
(2.94 x 10
mol dm
solutIOn - compiler).

AUXILIARY INFOR}lATION
METHOD/APPARATUS/PROCEDURE:
Ten cm! of solvent were added to about
200 mg of the antibIOtiC m a 15 cm! glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(21 ± 1°C). If there was any VISible msoluble
ma tenaJ
the suspensIOn was centnfuged
wlthm an hour. After centnfugatlOn, the
clear part of the soln was filtered under
vacuum and 2 cm! of the clear filtrate
were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C m a
vacuum oven. After coohng, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second ahquot of
clear filtrate was placed m a tared (± 0.01
mg) welghmg bottle, and the procedure
of evaporatIOn, drymg, coohng and rewelghmg
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Dlcloxacilhn sodIUm monohydrate was supphed
by Ayerst Laboratories, Inc., ItS punty
was not specified.
Benzene was probably of A.C.S. or U.S.P.
grade (l,2).

ESTIMATED ERROR:
Solubility precisIOn: none specified
Temperature preCisIOn: ± 1°C (authors).
REFERENCES:

(1) Weiss P.J.;

Andrew, M.L.; Wnght, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
(2) Andrew, M.L.; Weiss, P.J. ibid., 1959,
9, 277-9.

Dicloxacillm sodium monohydrate
COMPONENTS:
(J) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy IIc aCld,6-[[[3-(2 ,6-dlchloropheny1)-5met hy 1- 4 -Isoxazoly IJcarbony l]amIno]-3,
3-dlmethyl-7-oxo,
monosodium salt,
monohydrate (dlcloxacIlIIn sodium monohydrate);
C 19H 16 CI 2 N 30 5SNa.H20;
[13412-64-1]
(2) Petroleum ether (lIgroIn)
VARIABLES:
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ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offk. Anal.
Chern. 1967, 50, 457-62.

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

SolubilIty of dlcloxaClIIIn sodium monohydrate In IIgroIn at 21 ± 1°C was reported as:
)
0.0 I0 mg cm -3 . (J. 96 x 10 -5 mol dm -3 solutIOn - compIler.

AUXILIARY INFORNATION
METHOD 'APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibiotiC In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any VISible Insoluble
ma terIal the suspensIOn was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was fIltered under
vacuum and 2 cm) of the clear fIltrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second alIquot of
clear fIltrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporatIOn, drying, cooling and reweighing
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF

~~TERIALS:

DlcloxacIlIIn sodium monohydrate was supplIed
by Ayerst LaboratOries, Inc., ItS pUrity
was not specIfied.
LlgroIn was
grade (J ,2).

probably

of

A.C.S.

or

U.S.P.

ESTIMATED ERROR:
SolubIlity precIsIOn: none specIfied
Temperature precIsIOn: ± 1°C (authors).

~fERENCES·

Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
(2) Andrew, M.L.; WeiSS, P.J. ibid., 1959,
9, 277-9.
(1)
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Dicloxacillin sodium monohydrate

MEASUREMENTS:
cpnP~~Wlsa:-I-azabICYclo[3,2,O]heptane-2-carbo ORIGINAL
Marsh, ].R.; Weiss, P.]. J. Ass. Offic. Anal.
xylic aCld,6-[[[ 3-( 2,6-dlchlorophenyO-5met hy 1- 4-1 soxazoly IJcarbony l]amlno]-3,
3-dlmethyl-7-oxo,
monosodIUm salt,
monohydrate (dicloxaciliin sodIUm monohydrate);
C 19 H 16CI2N 30 5SNa.H20;
[13412-64-1 ]
(2) Pentane,2,2,4-trtmethyl- hsooctane);
CSH ; [540-S4-1]
IS

Chern. 1967, 50, 457-62.

PREPARED BY:

VARIABLES:

A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of dlcloxacillin sodIUm monohydrate In Isooctane at 21 ± 1°C was reported as:
-3
-3
0.00 mg cm
(0.00 mol dm
solution - compiler).

AUXILIARY INFORHATION
METHOD APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(21 ± 1°C). If there was any vIsible Insoluble
ma tenal
the suspensIOn was centnfuged
Within an hour. After centnfugatlOn, the
clear part of the soIn was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C m a
vacuum oven. After cooling, the residue
was reweighed ( ± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) welghmg bottle, and the procedure
of evaporatIOn, drymg, coolmg and reweighing
(± 0.0 I mg) was repeated.

SOURCE AND PURITY OF

~\TERIALS:

DlcloxaCillm sodIUm monohydrate was supphed
by Ayerst Laboratones, Inc., ItS punty
was not specified.
Isooctane was probably of A.C.S. or U.S.P.
grade (1,2).

ESTIMATED ERROR:
Solublhty precIsIOn: none specified
Tempera ture precIsion: ±1°C (authors).

REFERENCES:
(I) Weiss P.].; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
(2) Andrew, M.L.; Weiss, P.]. ibid., 1959,
9, 277-9.

Dlcloxacillin sodium monohydrate
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COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy Ilc ac Id,6-[[[3-( 2, 6-dlchloropheny1)-5met hy 1-4 -Isoxazoly l]carbony l]ammo]-3,
3-dlmethyl-7-oxo, monosodIUm salt,
monohydrate (dlcloxacJiIIn sodIUm monohydrate);
C 19 H 16CI2N305SNa.H20;
[13412-64-1]
(2) Methane, tetrachloro- (carbon tetrachloride);
CC1 ; [56-23-5]
4

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J. J. Ass. Offk. Anal.
Chern. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21·C
EXPERIMENTAL VALUES:

Solublhty of dlcloxacJilIn sodIUm monohydrate In carbon tetrachloride at 21 ± l·C was reported
as:
0.00 mg cm

-3

(0.00 mol dm

-3

solutIOn - compJier).

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:
3

Ten cm of solvent were added to about
200 mg of the antIbIOtIC In a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 mIn at room temp
(21 ± I ·C). If there was any vISIble Insoluble
material the suspensIOn was centrIfuged
wIthIn an hour. After centrifugatIOn, the
clear part of the soln was fJitered under
vacuum and 2 cm 3 of the clear fJitrate
were added to a tared (± 0.1 mg) weIghIng
bottle and evaporated at 100·C. The reSIdue
was further dried for 3 hr at 60·C In a
vacuum oven. After coohng, the reSIdue
was reweIghed (± 0.1 mg). If the reSIdue
was 0.5 mg or less, a second ahquot of
clear fIltrate was placed In a tared (± 0.0 1
mg) weIghIng bottle, and the procedure
of evaporatIon, dryIng, coolIng and reweIghIng
(± 0.0 I mg) was repeated.

SOURC~

AND PURITY OF MATERIALS:

DlcloxaClIlIn sodIum monohydrate was supphed
by Ayerst LaboratOries, Inc., Its pUrity
was not speCIfIed.
Carbon tetrachlorIde was probably of A.C.S.
or U.S.P. grade (1,2).

ESTIMATED ERROR:
SolubJilty precIsIon: none speCIfied
Temperature preCISIOn: ±I·C (authors).
REFERENCES:
(1) WeIss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
(2) Andrew, M.L.; WeISS, P.J. ibid., 1959,
9, 277-9.
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COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy 11 c ac Id ,6-[[[3-(2 ,6-dlchloropheny 0-5met h y 1- 4 -I soxazoly IJcarbony l]amJno]-3,
3-dlmethy 1-7-oxo,
monosodium salt,
monohydrate (dlcloxacillIn sodium monohydrate);
C 19 H 16 Cl 2 N 30 5SNa.H20;
[13412-64-1 ]
(2) AcetiC aCld,ethyl ester (ethyl acetate);
CuH~Ci?; [141-78-6]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50,457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of dlcloxacillIn sodium monohydrate In ethyl acetate at 21 ± 1°C was reported as:
1.40 mg cm-3 (2.74 x 10- 3 mol dm -3 solutIOn - compiler).

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:
Ten cm 3 of solvent were added to about
200 mg of the antibIOtiC In a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any VISible Insoluble
ma terlal the suspensIOn was centrifuged
Within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm 3 of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second alIquot of
clear filtrate was placed In a tared (± 0.0 I
mg) weighing bottle, and the procedure
of evaporatIOn, drying, cooling and reweighing
( ± 0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS;
DlcloxaClll1n sodium monohydrate was supplIed
by Ayerst LaboratOries, Inc., ItS pUrity
was not specIfied.
Ethyl acetate was
U.S.P. grade (1,2).

probably

of

A.C.S.

or

ESTIMATED ERROR:
Solubility preCiSIOn: none specIfied
Temperature precIsion: ±l°C (authors).
REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
(2) Andrew, M.L.; WeiSS, P.J. ibid., 1959,
9, 277-9.

Dicloxacillin sodium monohydrate

561

COMPONENTS:
(1) 4- ThIa-I-azablcyc!0[3,2,0]heptane-2-carboxylic acid,6-[[[3-(2,6-dichlorophenyll-5met hy 1- 4 -Isoxazoly IJcarbony l]ammo]-3,
3-dlmethyl-7-oxo,
monosodIum salt,
monohydrate (dicloxacIlIIn sodIUm monohydrate);
C 19 H 16 CI 2 N 30 5SNa.H20;
[13412-64-1]
(2) I-Butanol,3-methyl
acetate (Isoamyl
acetate); C 7 H 1/,07; [123-92-2]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:

One temperature: 21°C

A. Regosz

EXPERIMENTAL VALUES:

SolubIlity of dIc!oxacIlIIn sodium monohydrate In Isoamyl acetate at 21 ± 1°C was reported as:
3
-3
-3
1.48 mg cm (2.90 x 10
mol dm
solutIOn - compIler).

AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE:
3

Ten cm of solvent were added to about
200 mg of the antibIOtiC In a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any VISIble Insoluble
ma terlal the suspension was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was fIltered under
vacuum and 2 cm 3 of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mgi. If the reSidue
was 0.5 mg or less, a second a1Jquot of
clear fIltrate was placed In a tared (±0.01
mg) weighing bottle, and the procedure
of evaporatIOn, drying, coo1Jng and reweighing
(± 0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Dlcloxacll1Jn sodium monohydrate was supp1Jed
by Ayerst LaboratOries, Inc., ItS pUrity
was not specified.
Isoamyl acetate was
or U.S.P. grade (1,2).

probably

of

A.C.S.

ESTIMATED ERROR:
SolubIlity precIsion: none speCified
Temperature precIsion: ± 1°C (authors).
REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
(2) Andrew, M.L.; Weiss, P.J. ibid., 1959,
9, 277-9.
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COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy Ilc aCld,6-[[[3-( 2,6-dlchlorophenyJ)-5met hy 1- 4 -I soxazoly IJcarbony I]am Jno]-3,
3-dlmethyi-7-oxo,
monosodIUm salt,
monohydrate (dicioxacillin sodium monohydrate);
C 19 H 16C12N 3 0 5SNa.H20;
[13412-64-1]
(2) 2-Propanone (acetone); C H 0; [67-64-1]
3 6
VARIABLES:
One temperature: 21·C

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offie. Anal.
Chem. 1967,50,457-62.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

SolubJllty of dlcloxacillin sodium monohydrate In acetone at 21 ± I·C was reported as:
-3
-2
-3
13.44 mg cm
(2.63 x 10 mol dm
solutIOn - compiler).

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibIOtic In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± I ·C). If there was any vIsible Insoluble
ma terlal the suspensIOn was centrifuged
Within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100·C. The reSidue
was further dried for 3 hr at 60·C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear fJltrate was placed In a tared (± 0.0 I
mg) weighing bottle, and the procedure
of evaporatIOn, drying, cooling and reweighing
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
DlcioxaClll1n sodIUm monohydrate was supplied
by Ayerst Laboratories, Inc., ItS pUrity
was not specified.
Acetone was probably of A.C.S. or U.S.P.
grade (l,2).

ESTIMATED ERROR:
Solubility precIsIOn: none speCified
Temperature precIsIOn: ± I·C (authors).
REFERENCES.
(l) Weiss P.J.; Andrew, M.L.; Wright, W. W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
(2) Andrew, M.L.; Weiss, P.J. ibid., 1959,
9, 277-9.

Dicloxacillin sodium monohydrate
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COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy ilc aCld,6-[[[3-(2 ,6-dlchloropheny1)-5met hy 1-4-1 soxazoly IJcarbony l]ammo]-3,
3-dlmethyl-7-oxo,
monosodium salt,
monohydrate (dicloxactllln sodium monohydrate);
C 19 H 16 CI 2 N 30 5SNa.H20;
[I 3412-64-1]
(2) 2-Butanone (methyl ethyl ketone); C H O;
4 S
[7S-93-3]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:

One temperature: 21°C

A. Regosz

EXPERI}lliNTAL VALUES:

Solubility of dicloxactliin sodium monohydrate In methyl ethyl ketone at 21 ± 1°C was reported
as:
9.73 mg cm

-3

)
(I. 91 x 10 -2 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD "APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibIOtic In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any VISible Insoluble
ma terlal the suspensIOn was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear ftltrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°e. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If, the reSidue
was 0.5 mg or less, a second aliquot of
clear ftltrate was placed In a tared (± 0.0 I
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(± 0.01 mg) was repeated.

A-g.

SOURCE AND PURITY OF

~\TERIALS:

Dicloxactliin sodium monohydrate was supplied
by Ayerst Laboratories, Inc., Its pUrity
was not specified.
Methyl ethyl ketone was probably of A.e.S.
or U.S.P. grade (1,2).

ESTIMATED ERROR:
Solubility precIsIOn: none specified
Temperature precIsIOn: ± 1°C (authors).
REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
(2) Andrew, M.L.; Weiss, P.J. ibid., 1959,
9, 277-9.
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Dicloxacillin sodium monohydrate

COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy Ilc aCld,6-[[[3-(2,6-dlchlorophenyJ)-5met h y 1-4-1 soxazoly l]carbonyl]am lno]-3,
3-dlmethyl-7-oxo, monosodIUm salt,
monohydrate (dlcloxacdlln sodium monohydrate);
C 19 H 16CI2N 30 5SNa.H20;
[13412-64-1 ]
(2) Ethane, I, I '-oxybls- (dlethyl ether); C 4 H 100;
[60-29-7]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

SolubJilty of dlcloxacdhn sodIUm monohydrate In dlethyl ether at 21 ± 1°C was reported as:
3
-4
-3
0.092 mg cm(1.80 x 10
mol dm
solutIOn - compJierl.

AUXILIARY
METHOD -'APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any VISible Insoluble
matenal the suspension was centnfuged
Within an hour. After centrifugatIOn, the
clear part of the soln was fdtered under
vacuum and 2 cm' of the clear fJitrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dned for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second ahquot of
clear filtrate was placed In a tared (± 0.0 I
mg) weighing bottle, and the procedure
of evaporation, drying, coohng and reweighing
(± 0.0 I mg) was repeated.

INFOR}~TION

SOURCE AND PURITY OF lli\TERIALS:
Dlcloxacllhn sodIUm monohydrate was supphed
by Ayerst Laboratones, Inc., ItS punty
was not specified.
DJethyl ether was
U.S.P. grade (1,2).

probably

of

A.C.S.

or

ESTIMATED ERROR:
Solubdlty precIsIOn: none speclflCd
Temperature preCIsIOn: ± 1°C (authors).

REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wnght, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
(2) Andrew, M.L.; Weiss, P.J. ibid., 1959,
9, 277-9.
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Dicloxacillin sodium monohydrate
COMPONENTS:
(J) 4- Thla- J-azablcyclo[3,2,0]heptane-2-carboxy lIc aCld,6-[[[3-(2,6-dlchlorophenyO-5methy 1-4-lsoxazolyl]carbonyl]amlno]-3,
3-dlmethyl-7-oxo, monosodIUm salt,
monohydrate (dlcloxacIlJm sodium monohydrate);
C J 9 H J 6 CI 2 N 30 5SNa.H20;
[13412-64-1]
(2) E thane,dlchloro- (ethy Jene chloride);
C":2H4C12; [1300-21-6]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:

One temperature: 21°C

A. Regosz

EXPERIMENTAL VALUES:

SoJubl1Jty of dlcloxaclJJm sodium monohydrate m ethyJene chJorIde at 21 ± 1°C was reported as:
0.23 mg cm-3 (4.47 x 10- 4 mol dm -3 soJutlOn - compIler).

AUXILIARY INFORHATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic m a 15 cm' glassstoppered test tube and shaken thoroughJy
by hand for about 2 mm at room temp
(21 ± 1°C). If there was any vlsibJe msoluble
material the suspension was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soJn was fIltered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) welghmg
bottJe and evaporated at 100°e. The reSidue
was further dried for 3 hr at 60°C m a
vacuum oven. After coo1Jng, the reSidue
was reweighed ( ± O.J mg). If the reSidue
was 0.5 mg or less, a second a1Jquot of
clear filtrate was pJaced m a tared (± O.OJ
mg) welghmg bottle, and the procedure
of evaporation, drying, cooJmg and rewelghmg
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
DlcloxaclJ1Jn sodium monohydrate was supp1Jed
by Ayerst Laboratories, Inc., ItS pUrity
was not specIfied.
Ethylene chJorlde was
or U.S.P. grade (J ,2).

probably

of

A.e.S.

ESTIMATED ERROR:
SoJubl1Jty precIsion: none specIfied
Temperature precIsion: ±loC (authors).

REFERENCES:
(J) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
(2) Andrew, M.L.; Weiss, P.J. ibid., 1959,
9, 277-9.
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Dicloxacillin sodium monohydrate

COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,O]heptane-2-carboxy llc aCld,6-[[[3-(2,6-dlchlorophenyt)-5met hy 1- 4 -I soxazol y 1Jcarbony I]am lno]- 3,
3-dlmethyl-7-oxo,
monosodium salt,
monohydrate (dlcloxaclllln sodIUm monohydrate);
C 19 H 16 CI 2 N 3 0 5SNa.H20;
[13412-64-1]
(2) 1,4-DlOxane; C4H~0?; [123-91-1]
VARIABLES:
One temperature: 21·C

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of dlcloxacillin sodium monohydrate In 1,4-dlOxane at 21± I·C was reported as:
)
4.57 mg cm -3 (8.96 x 10 -3 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtIC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± I ·C). If there was any VISible Insoluble
material the suspensIOn was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear fIltrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100·C. The reSidue
was further dried for 3 hr at 60·C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.0 I
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(± 0.0 I mg) was repeated.

SOURC~

AND PURITY OF

~\TERIALS:

DlcloxaClllln sodium monohydrate was supplied
by Ayerst Laboratories, Inc., ItS pUrity
was not speCified.
1,4-DlOxane was probably of A.C.S. or U.S.P.
grade (1,2).

ESTIMATED ERROR:
Solubility precIsion: none speCIfied
Temperature preCisIOn: ± I·C (authors).

REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
(2) Andrew, M.L.; Weiss, P.J. ibid., 1959,
9, 277-9.

Dlcloxacillm sodium monohydrate
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COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy Ilc aCld,6-[[[3-( 2,6-dlchloropheny1)-5met hy 1-4-lsoxazoly IJcarbony I]ammo]- 3,
3-dlmethyl-7-oxo,
monosodIum salt,
monohydrate (dlcloxacIlhn sodIum monohydrate);
C 19 H 16 Cl 2 N 30 5SNa.H20;
[J 3412-64-1]
(2) Methane,tnchloro- (chloroform); CHCI ;
3
[67-66-3]

ORIGINAL MEASUREMENTS:
I'v'arsh, ].R.; WeIss, P.]. J. Ass. Offic. Anal.
Chcm. 1967,50,457-62.

VARIABLES:

PREPARED BY:

One temperature: 21°C

A. Regosz

EXPERIMENTAL VALUES:

SolubIlIty of cloxacIllin sodium monohydrate In chloroform at 21 ± 1°C was reported as:
-3
-3
-3
0.55 mg cm
(1.07 x 10
mol dm
solutIOn - compIler).

AUXILIARY INFORNATION
METHOD APPARATUS/PROCEDURE:
Ten cm] of solvent were added to about
200 mg of the antibIOtic In a 15 cm] glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any vIsible Insoluble
matenal the suspensIOn was centnfuged
Within an hour. After centnfugatlOn, the
clear part of the soln was filtered under
vacuum and 2 cm] of the clear fIltrate
were added to a tared (± 0.1 mg) wClghlng
bottle and evaporated at 100°C. The residue
was further dned for 3 hr at 60°C In a
vacuum oven. After coohng, the resIdue
was reweighed (± 0.1 mg). If the residue
was 0.5 mg or less, a second ahquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporatIOn, drying, cooling and reweighing
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF

~\TERIALS;

DlcloxacIll1n sodium monohydrate was supphed
by Ayerst Laboratories, Inc., ItS punty
was not specified.
Chloroform was probably of A.C.S. or U.S.P.
grade (1,2).

ESTIMATED ERROR:
SolubIlity preCISIOn: none specified
Temperature preCISIOn: ± 1°C (authors).
REFERENCES:
(I) Weiss P.].; Andrew, M.L.; Wnght, W.W.
Antibiotics and Chcmothcrapy 1957,
7, 374-7.
(2) Andrew, M.L.; Weiss, P.]. ibid., 1959,
9, 277-9.
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Dicloxacillin sodium monohydrate

COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy hc ac ld,6-[[[3-( 2, 6-dlchlorophenyJ)-5met h y 1- 4 -I soxazoly I Jcarbony l]amlno]-3,
3-dlmethyl-7-oxo,
monosodium salt,
monohydrate (dlcloxacillm sodium monohydrate);
C 19 H 16 CI 2 N 30 5SNa.H20;
[13412-64-1]
(2) Carbon disulfide; CS?; [75-15-0]
VARIABLES:

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967, 50, 457-62.

PREPARED BY:
A. Regosz

One temperature: 21 °C

EXPERIMENTAL VALUES:

Solubility of dlcloxacillin sodium monohydrate m carbon disulfide at 21 ± 1°C was reported as:
0.02 mg cm- 3 (3.92 x 10 -5 mol dm - 3 solution - compiler).

AUXILIARY INFORHATION
METHOD APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(21 ± 1°C). If there was any vIsible msoluble
material the suspension was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C m a
vacuum oven. After cooling, the residue
was reweighed (± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (±0.01
mg) welghmg bottle, and the procedure
of evaporation, drymg, coolmg and rewelghmg
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF

~\TERIALS:

Dlcloxacillm sodIUm monohydrate was supplied
by Ayerst Laboratories, Inc., ItS pUrity
was not specified.
Carbon disulfide was
or U.S.P. grade (1,2).

probably

of

A.C.S.

ESTIMATED ERROR:
Solubility precISion: none specified
Temperature precIsion: ±l°C (authors).

REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
(2) Andrew, M.L.; Weiss, P.J. ibid., 1959,
9, 277-9.

Dicloxacillin sodium monohydrate
COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy IIc aCld,6-[[[3-(2, 6-dlchlorophenyl)-5met h y 1- 4 -I soxazoly l]carbonyl]ammo]-3,
3-dlmethyl-7-oxo, monosodIum salt,
monohydrate (dlcloxacIlIIn sodIum monohydrate);
C 19H 16CI2N 30 5 SNa .H 2 0;
[13412-64-1 ]
(2) PyrIdIne; C H N; [110-86-1]
5 5
VARIABLES:
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ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chern. 1967, 50, 457-62.

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solublhty of dlcloxacllhn sodIum monohydrate In pyrIdIne at 21 ±loC was reported as:
)
6.38 mg cm -3 (1.25 x 10 -2 mol dm -3 solution - compIler.

AUXILIARY INFORMATION
METHOD 'APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antIbIOtIc In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mIn at room temp
(21 ± 1°C). If there was any VISIble Insoluble
materIal the suspensIOn was centrIfuged
WIthIn an hour. After centrIfugatIon, the
clear part of the soln was fIltered under
vacuum and 2 cm' of the clear fIltrate
were added to a tared (± 0.1 mg) weIghIng
bottle and evaporated at 100°C. The reSIdue
was further drIed for 3 hr at 60°C In a
vacuum oven. After coolmg, the reSIdue
was reweIghed ( ± 0.1 mg). If the reSIdue
was 0.5 mg or less, a second aliquot of
clear fIltrate was placed In a tared (± 0.0 I
mg) weIghIng bottle, and the procedure
of evaporation, dryIng, coohng and reweIghIng
(± 0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS;
DlcloxacIllin sodIum monohydrate was supplIed
by Ayerst LaboratorIes, Inc., its pUrIty
was not specIfIed.
PyrIdIne was probably of A.C.S. or U.S.P.
grade (1,2).

ESTIMATED ERROR:
SolubIlIty preCIsIOn: none specIfIed
Tempera ture precIsIOn: ±I °C (authors).
REFERENCES:
(1) WeIss P.J.; Andrew, M.L; WrIght, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
(2) Andrew, M.L.; WeIss, P.J. ibid., 1959,
9, 277-9.

Dicloxacillin sodium monohydrate
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COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy Ilc aCld,6-[[[3-(2,6-dlchlorophenyJ)-5met h y 1-4 -I soxazoly lJcarbony l]amJno]-3,
3-dlmethyl-7-oxo,
monosodium salt,
monohydrate (dlcloxacillin sodium monohydrate);
C 19 H 16Cl2N 305SNa.H20;
[ 13412-64-1]
(2) Formamlde; CH NO; [75-12-7]
3
VARIABLES:

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. OUk. Anal.
Chern. 1967,50,457-62.

PREPARED BY:
A. Regosz

One temperature: 21·C

EXPERIMENTAL VALUES:

Solubility of dlcloxacillin sodium monohydrate

In

formamlde at 21 ± I·C was reported as greater

than:
20 mg cm -3

)
(Greater than 3.90 x 10 -2 mol dm -3 solutIOn - compiler.

AUXILIARY
METHOD,APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± I ·C). If all of the matenal appeared
to be In solutIOn, the solubility was considered
to be greater than 20 mg cm-'.

INFOR}~TION

SOURCE AND PURITY OF MATERIALS:
Dlcloxacillin sodium monohydrate was supplied
by Ayerst Laboratones, Inc., ItS punty
was not specified.
Formamlde was probably of A.C.S. or U.S.P.
grde (1,2).

ESTIMATED ERROR:
Solubility preCISIOn: none specified
Temperature precISion: ±1 DC (authors).

REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wnght, W. W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
(2) Andrew, M.L.; Weiss, P.J. ibid., 1959,
9, 277-9.

Dicloxacillin sodium monohydrate
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COMPONENTS:
(I) 4- Thla-l-azablcycJo[3,2,0]heptane-2-carboxy IIC aCid, 6-[[[3-(2 ,6-dlchlorophenyl)-5met h y I- 4 -I soxazoly l]carbony l]amJno]-3,
3-dlmethyl-7-oxo,
monosodIUm salt,
monohydrate (dlcJoxacillin sodIUm monohydrate);
C 19 H 16 CI 2 N 30 5SNa.H20;
[13412-64-1]
(2) 1,2-EthanedlOl (ethylene glycoJ); C H 0 2 ;
2 6
[107-21-1]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of dlcJoxacillm sodium monohydrate m ethylene glycol at 21 ± 1°C was reported as
greater than:
20 mg cm-3

(Greater than 3.90 x 10- 2 mol dm -3 solution - compiler).

AUXILIARY INFORMATION
METHOD ,APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibIOtIC m a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(21 ± 1°C). If all of the material appeared
to be m solution, the solubility was considered
to be greater than 20 mg cm-).

SOURCE AND PURITY OF

~h\TERIALS:

DlcJoxacillm sodIUm monohydrate was supplied
by Ayerst Laboratories, Inc., ItS pUrity
was not specified.
Ethylene glycol was
or U.S.P. grade (l,2).

probably

of

A.C.S.

ESTIMATED ERROR:
Solubility precIsion: none speCified
Temperature preCiSIOn: ± 1°C (authors).
REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
(2) Andrew, M.L.; Weiss, P.J. ibid., 1959,
9, 277-9.

Dicloxacillin sodium monohydrate
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COMPONENTS:
(I) 4- Th la-l-azablcyclo[3,2,0]heptane-2-carboxy Iic aCld,6-[[[3-( 2,6-dlchlorophenyJ)-5met hy 1- 4-1 soxazolyIJcarbonyl]amino]-3,
3-dlmethyl-7-oxo, monosodIUm salt,
monohydrate (dicloxacillin sodium monohydrate);
C 19 H 16 CI 2 N 30 5SNa.H20;
[13412-64-1]
(2) 1,2-PropanedlOl (propylene glycoJ); C H 0 ;
3 S 2
[57-55-6]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of dicloxacillin sodium monohydrate

In

propylene glycol at 21 ± 1°C was reported

as greater than:
20 mg cm-

3

(Greater than 3.90 x 10- 2 mol dm- 3 solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± 1°C). If all of the material appeared
to be In solution, the solubility was conSidered
to be greater than 20 mg cm -'.

SOURCE AND PURITY OF

~\TERIALS:

Dicloxacillin sodIUm monohydrate was supplied
by Ayerst Laboratories, Inc., ItS purity
was not specified.
Propylene glycol was
or U.S.P. grade (1,2).

probably

of

A.C.S.

ESTIMATED ERROR:
Solubility preCisIOn: none speCified
Temperature preCISIOn: ±l°C (authors).

REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wright, W. W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
(2) Andrew, M.L.; WeiSS, P.J. ibid., 1959,
9, 277-9.

Dicloxacillin sodium monohydrate
COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy llc aCld,6-[[[3-(2,6-dlchlorophenyJ)-5met hy 1-4-1 soxazoly IJcarbony J]amlno]-3,
3-dlmethyl-7-oxo,
monosodium salt,
monohydrate (dlcloxacillm sodIUm monohydrate);
C 19H l6Cl2N 305SNa.H20;
[ 13412-64-1]
(2) Methane,sulfmylbls- (dimethyl sulfoxide);
~2~60S; [67-68-5]
VARIABLES:

573

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967, 50, 457-62.

• __•.• ceD BY:

A. Regosz

One temperature: 21·C

EXPERIMENTAL VALUES:

Solubility of dlcloxacillm sodium monohydrate m dimethyl sulfoxide at 21 ± I·C was reported
as greater than:
20 mg cm -3

(Greater than 3.90

X

)
10 -2 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(21 ± 1·C). If all of the material appeared
to be m solution, the solubility was considered
to be greater than 20 mg cm-'.

SOURCE AND PURITY OF HATERIALS:
Dlcloxacillin sodium monohydrate was supplied
by Ayerst Laboratories, Inc., Its pUrity
was not specified.
Dimethyl sulfoxide was probably of A.C.S.
or U.S.P. grade (1,2).

ESTIMATED ERROR:
Solubility precIsion: none specified
Tempera ture precisIOn: ± 1·C (authors).

REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
(2) Andrew, M.L.; WeiSS, P.J. ibid., 1959,
9, 277-9.
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Dicloxacillin sodium monohydrate

COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy [IC aCid, 6-[[[ 3-( 2, 6-dlchloropheny1)-5met hy 1-4 -1 soxazoly IJcarbony l]amlno]- 3,
3-dlmethyl-7-oxo,
monosodIUm salt,
monohydrate (dlCloxaclilln sodIUm monohydrate);
C 19 H 16 CI 2 N 30 5SNa.H20;
[13412-64-1]
(2) 2-Propanol (lsopropanoI); C~HROj [67-63-0]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeiSS, P.J. J. Ass. Offic. Anal.
Chern. 1967,50,457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of dlcloxacllhn sodIUm monohydrate In Isopropanol at 21 ± 1°C was reported as:
9.52 mg cm -3 ( 1.87 x 10 -2 mol dm -3 solutIOn - complier).

AUXILIARY INFORMATION
METHOD 'APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibIOtiC In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any VISible Insoluble
material
the suspension was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporatIOn, drying, cooling and reweighing
(±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Dicloxaclilln sodIUm monohydrate was supphed
by Ayerst Laboratories, Inc., ItS pUrity
was not speCified.
Isopropanol was probably of A.C.S. or U.S.P.
grade (1,2).

ESTIMATED ERROR:
Solublhty preCIsIOn: none specified
Temperature preCIsIOn: ± 1°C (authors).
REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
(2) Andrew, M.L.; WeiSS, P.J. ibid., 1959,
9, 277-9.

Dicloxacillin sodium monohydrate
COMPONENTS:
(1) 4- ThIa-I-azabicyclo[3,2,O]heptane-2-carboxy IIc aCId, 6-[[[3-(2 ,6-dichlorophcnyI)-5met hy 1-4 -1 soxazoly l]carbony l]amIno]-3,
3-dimethyl-7-oxo,
monosodIUm salt,
monohydrate (dicloxacIlIIn sodIum monohydrate);
C 19H 16Cl2N 30 5SNa.H20;
[13412-64-1]
(2) I-Butanol,3-methyl- (Isoamyl alcohoI);
CsH 170; [123-51-3]
VARIABLES:

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chern. 1967, 50, 457-62.

PREPARED BY:
A. Regosz

One temperature: 21·C
EXPERI~lliNTAL

575

VALUES:

SolubIlIty of dicloxaCIllIn sodIum monohydrate In Isoamyl alcohol at 21 ± I·C was reported as:
12.42 mg cm -3 (2.43 x 10 -2 mol dm -3 SolutIon - compIler).

AUXI LIARY INFORMATION
METHOD ,'APPARATUS /PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antIbIOtIC In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± I ·C). If there was any vlSlble Insoluble
ma tenal the suspenSIon was centrIfuged
WIthin an hour. After centnfugatIOn, the
clear part of the soln was fIltered under
vacuum and 2 cm) of the clear fIltrate
were added to a tared (± 0.1 mg) weIghing
bottle and evaporated at 100·C. The resIdue
was further dned for 3 hr at 60·C In a
vacuum oven. After coolIng, the resIdue
was reweIghed (± 0.1 mg). If the resIdue
was 0.5 mg or less, a second alIquot of
clear fIltrate was placed In a tared (± 0.0 I
mg) weIghing bottle, and the procedure
of evaporatIOn, drying, cooling and reweIghing
(± 0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
DicloxacillIn sodIum monohydrate was supplied
by Ayerst Laboratories, Inc., ItS punty
was not specIfIed.
Isoamyl alcohol was
or U.S.P. grade (1,2).

probably

of

A.C.S.

ESTIMATED ERROR:
SolubIlIty preCIsIon: none specIfIed
Temperature preCIsIOn: ± I·C (authors).

IU:fEREl'/CES'
1I WeIss P.J.; Andrew, M.L.; Wnght, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
(2) Andrew, M.L.; WeIss, P.J. ibid., 1959,
9, 277-9.
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Cloxacillin sodium monohydrate

COHPONENTS:
EVALUATOR:
(l) 4- Thla-l-azablcycJo[3,2,0]heptane-2-carboxyEriC Tomhnson.
hc aCld,6-[[[3-(2-chloropheny 1)- 5-methy1-4Department of Pharmacy,
Isoxazoyl]carbonyl]amlnO]-3,3-dlmethy1-7-oxo, University of Amsterdam,
monosodIUm salt, monohydrate (cJoxacJlhn
The Netherlands.
sodIUm monohydrate); C19H17CIN305SNa.
December 1983.
H 0; [7081-44-9]
2
(2) All solvents
CRITICAL EVALUATION:
Marsh and Weiss have determined the solubJlltles of cJoxacJllln sodium monohydrate In 23
different non aqueous solvents and In various aqueous solvents at 294:!" 1 K (1). These workers studied a sample of the antibiotic provided by Ayerst LaboratOries, ItS pUrity was not
specified. The amount of penlcilhn dissolved was estimated by either drying a solution to
constant weight, or, with some solvents, by visual eXamination, such that no eVidence of
undissolved solute indicated a solublhty of greater than 20 mg cm- 3 • All values reported
were uncorrected for solvent blank, which was generally less than 0.05 mg total. All data
according to Marsh and Weiss have been recalculated to SI Units (evaluator). Solublhtles
In non aqueous solvents are given In the Table.
Solvent

a

methanol
ethanol
cycJohexane
benzene
hgroln
Isooctane
carbon tetrachlOride
ethyl acetate
Isoamyl acetate
acetone
methyl ethyl ketone
dlethylether
ethylene chlOride
1,4-dlOxane
chloroform
carbon disulfide
pyridine
formamlde
ethylene glycol
propylene glycol
dimethyl sulfOXide
Isopropanol
Isoamyl alcohol

c
c
5.9 x 10- 5
9.3 x 10- 5

o
o

2.1
1.26
8.85
5.72
3.72
1.81
5.46
8.88
3.82
1.30
c
c
c

x
x
x
x
x
x
x
x
x
x

-5

10_3
10_4
10_3
10_3
10_4
10_ 4
10_3
10_
3
10_4
10

c
c
-2
1.92 x 10_2
1.23 x 10

( a All solvents are probably of U.S.P. or A.C.S. grade as prevIous (2); b Units calculated
by evaluator; c solubility greater than 4.20 x 10- 2 mol dnr 3 ).
Marsh and Weiss have reported the solublhty of cJoxacJllln sodium monohydrate In water,
0.1 N HCl and 0.1 N NaOH to be greater than 4.20 x 10- 2 mol dm- 3 , 9.51 x 10- 3 mol dm- 3
, and greater than 4.20 x 10 -2 mol drTf 3 , respectively (Units - evaluator).
All these val~es for solubJllty In both aqueous and non aqueous solvents have an estimated
preCisIOn of - 5% (evaluator). Because of the unstated purity of the sample, and since the
values reported are unconfirmed, these solubihtles are deSignated as being highly tentative,
except for where the solublhty IS reported as being greater than 4.20 x 10-2 mol dm- 3, (which
are regarded as being doubtful). Values reported as being 0 mol dm- 3 are rejected since
the sensitivity of the assay used IS not suffiCient for this value to be viewed with any
certainty.
REFERENCES
(1) Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal. Chern. 1967,50, 457.

(2) WeiSS, P.J.; Andrew, M.L; Wright, W.W. Antibiotics and Chemotherapy 1957, 7, 374.

Cloxacillin sodium monohydrate
COMPONENTS:
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ORIGINAL MEASUREMENTS:

(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxylJc aCld,6-[[[3-(2-chlorophenyJ)-5-methyl4-1 soxazol yI]car bonyl]amlno]-3,3-dimethyl7-oxo, monosodium salt, monohydrate
(cloxacillin sodium monohydrate); C 19H17
CINp5SNa.H20; [7081-44-9]
(2) Water; H 0; [7732-18-5]
2
VARIABLES:

Marsh, J.R.; WeiSS, P.J. J. Ass. OUk. Anal.
Chem. 1967,50, 457-62.

PREPARED BY:

One temperature: 21°C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of cloxacillin sodium monohydrate In water at 21 ± 1°C was reported as greater than:
)
20 mg cm -3 (Greater than 4.20 x 10 -2 mol dm -3 solution - compiler.

AUXILIARY INFORHATlON
METHOD APPARATUS/PROCEDURE:

Ten cm) of water were added to about
200 mg of the antibIOtic In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± 1°C). If all of the material appeared
to be In solutIOn, the solubllJty was considered
to be greater than 20 mg cm-).

SOURCr: AND PURITY OF HATERIALS;

Cloxacillin sodium monohydrate was supplJed
by Ayerst LaboratOries, Inc., ItS pUrity was not
speCIfied.
Water was
grade (I).

probably

of

U.S.P.

or

A.C.S.

r:STlMATED r:RROR:

SolubllJty preCISIOn: none specified
Temperature preCIsIOn: ±I °C (authors).
REFERENCr:S:

(I) Weiss

P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Cloxacillin sodium monohydrate
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COMPONENTS:
(L) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xylic aCld,6-[[[3-(2-chlorophenyl)-5-methyl4-1 soxazol y l]carbonyl]amIno]-3,3-dlmethyl7-oxo,
monosodium salt, monohydrate
(cloxacillin sodium monohydrate); C 19H17
CINp5SNa.H20; [7081-44-9]
(2) HydrochlOriC

aCid;

HCl;

ORIGINAL MEASUREMENTS:

Marsh, J.R.; WeiSS, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

[7647-01-0]

(3) Water; H 0; [7732-18-5]

2

PREPARED BY:

VARIABLES:

A. Regosz

One temperature: 2l·C
EXPERIMENTAL VALUES:

Solubility of cloxacillin sodium monohydrate In 0.1 N HCl solution at 21 ± I·C was reported
as:
4.53 gm cm -3

)
(9.51 x 10 -3 mol dm -3 solution - compiler.

AUXI LI ARY INFORHATION
METHOD APPARATUS /PROCI-.DURE:

Ten cm' of solvent were added to about
200 mg of the antibiotiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1·C). If there was any visible Insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± O. I mg) weighing
bottle and evaporated at 100·C. The reSidue
was further dried for 3 hr at 60·C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporatIOn, drying, cooling and reweighing
(± 0.01 mg) was repeated.

SOURCI-. AND PURl TV OF MAnRI ALS:

Cloxacillin sodium monohydrate was supplied
by Ayerst Laboratories, Inc., ItS pUrity was
not speCifIed.
PUrities of hydrochlOriC
were not speCifIed.

aCid

and

water

I-.STIMAHO ERROR:

Solubility precIsion: none specified
Temperature preCision:
± l·C (authors).
Ili.FER.ENCES:

(l) Weiss

P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Cloxacillin sodium monohydrate
COMPONENTS:
(1) 4- Thla-l-azabiCyclo[3,2,0]heptane-2-carbo-

ORIGINAL MEASUREMENTS:

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967,50, 457-62.

xy lic aCld,6-[[[3-(2-chloropheny 1)- 5-methy14 -I soxazol y I]car bonyl]amlno]-3,3-dlmethy17-oxo,
monosodIUm salt, monohydrate
(cloxacillin sodIUm monohydrate); C 19H17
ClN 0 SNa.HzO; [7081-44-9]
3 5
(2) SodIUm hydroxide; HNaO; [1310-73-2]
(3) Water; H 0; [7732-18-5]
2

PREPARED BY:

VARIABLES:

A. Regosz

One temperature: 21 DC
EXPERIMENTAL VALUES:

Solubility of cloxacillin sodIUm monohydrate

In

0.1 N NaOH solutIOn at 21 ± I DC was reported

as greater than:
20 mg cm -3

)
(Greater than 4.20 x 10 -2 mol dm -3 solution - compiler.

AUXILIARY INFORNATION
METHOD APPARATUS/PROCWURE:

Ten cm' of 0.1 N NaOH were added to
about 200 mg of the antibIOtic In a 15 cm'
glass-stoppered test tube and shaken thoroughly by hand for about 2 min at room temperature (21 ± I DC). If all of the material appeared
to be In solutIOn, the solubility was considered
to be greater than 20 mg cm-'.

SOURn. AND PURITY OF

~1An.RI

ALS.

Cloxacillin sodium monohydrate was supphed
by Ayerst Laboratories, Inc., Its pUrity was
not specified.
Purities of sodium
were not specified.

hydroxide

and

water

eSTIMATeD ERROR:

Solublhty preCision: none specified
Temperature precIsion: ±I DC (authors).

-

~==-:-:-------------REFERENCeS:
(l) Weiss P.J.; Andrew, M.L.; Wright, W.W.

Antibiotics
7, 374-7.

and

Chemotherapy

1957,

Cloxacillin sodium monohydrate
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ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,O]heptane-2-carboxylIc aCId,6-[[[3-(2-chlorophenyll-5-methyl4-lsoxazo IyIJcarbony IJammoJ-3,3-dlmethyl7-oxo,
monosodIUm salt, monohydrate
(c1oxacIllm sodium monohydrate); C 19H 17
CIN 305SNa.H20; [7081-44-9]
(2) Methanol; CH 0; [67-56-1]
4

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

SolubilIty of cloxacillIn sodium monohydrate

In

methanol at 21 ± 1°C was reported as greater

than:
20 mg cm -3

)
(Greater than 4.20 x 10 -2 mol dm -3 solution - compiler.

AUXILIARY INFORNATlON
METHOD APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± 1°C). If all of the material appeared
to be In solutlOn, the solubilitl was considered
to be greater than 20 mg cm- .

SOURer.. AND PURITY OF NATERIALS;
CloxacillIn sodium monohydrate was supplIed
by Ayerst Laboratories, Inc., ItS purity was
not specifIed.
Methanol was probably of U.S.P. or A.C.S.
grade (1).

ESTIMATED ERROR:
Solubl)lty precIsion: none speCified
Temperature precIsion: ±1 °C (authors).
t-__----------------REFERENCES:
(1) Weiss

P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Cloxacillin sodium monohydrate
COMPONENTS:
(I) 4- Thla- I -azablcyclo[3,2,0]heptane-2-carboxyltc aCld,6-[[[3-(2-chlorophenyJ)-5-methyl4-1 sox azo IyI]car bonyJ]ammo]- 3, 3-dlmethy17-oxo, monosodium salt, monohydrate
(cloxacillm sodIUm monohydrate); C I 9H I 7
CIN 0 SNa.Hp; [7081-44-9]
3 5
(2) Ethanol; C H 0; [64-17-5]
2 6
VARIABLES:

581

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeiSS, P.J. J. Ass. Offic. Anal.
Chern. 1967, 50, 457-62.

PREPARED BY:
A. Regosz

One temperature: 21 DC

EXPERIMENTAL VALUES:

Solubility of c10xacllltn sodium monohydrate m ethanol at 21 ± 1DC was reported as greater
than:
20 mg cm

-3

(Greater than 4.20 x lO

-2-3
mol dm
solutIOn - complier).

AUXI LI ARY INFORNATION
METHOD

N'PARATUS/PROCEDUR~:

Ten cm l of solvent were added to about
200 mg of the antibIOtic m a 15 cm l glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(21 ± I DC). If all of the material appeared
to be m solution, the solubllJty was considered
to be greater than 20 mg cm -l.

SOlJRC~

PURl TY OF

AND

HAHRI ALS:

Cloxacllim sodium monohydrate was supplted
by Ayerst Laboratories, Inc., ItS pUrity was
not speCified.
Ethanol was
grade (1).

~STIMATED

probably

of

U.S.P.

or

A.C.S.

ERROR:

Solubility precIsion: none speCified
Temperature precIsIOn: ±l DC (authors).

.
P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

RLFERENC~S

(l) Weiss
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Cloxacillin sodium monohydrate

COMPONENTS:

(I) 1+- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xylic aCld,6-[[[3-(2-chlorophenyI)-5-methylI+-Isoxazol y IJcarbonylJamlnoJ-3,3-dlmethyl7-oxo,
monosodium salt,
monohydrate
(cloxacillin sodium monohydrate); C 19H17
CIN 5SNa.H20; [7081-1+1+-9]

ORIGINAL MEASUREMENTS:

Marsh, J.R.; Weiss, P.J. J. Ass. OLfie. Anal.
Chern. 1967,50,1+57-62.

P

(2) Cyclohexane; C H ; [110-82-7]
6 12
VARIABLES:

PREPARED BY:

One temperature: 21·C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of cloxacillin sodium monohydrate In cyclohexane at 21 ± I·C was reported as:
)
0.028 mg cm -3 ( 5.88 x 10 -5 mol dm -3 solutIOn - compiler.

AUXI LI ARY INFORHATlON
METHOD APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antibIOtiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± I ·C). If there was any VISible Insoluble
material the suspension was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100·C. The reSidue
was further dried for 3 hr at 60·C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporatIOn, drying, cooling and reweighing
(± 0.0 I mg) was repeated.

"OURU. AND PURl TV OF HAl ERI ALS:

CloxaCillin sodium monohydrate was supplied
by Ayerst Laboratories, Inc., ItS purity was
not speCified.
Cyclohexane was
U.S.P. grade (I).

tSTlMAHD

probably

of

A.C.S.

or

~RROR:

Solubility preCisIOn: none specified
Temperature preCISIOn: ±1·C (authors).

-

I-::-:'~=~:--------------~.Fr.RENn,s

(I) Weiss

.

P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 371+-7.

Cloxacillin sodium monohydrate
COMPONENTS:

583

ORIGINAL MEASUREMENTS:

(I) 4- Thia-I-azablcyclo[3,2,0]heptane-2-carboxy Iic aCld,6-[[[3-(2-chloropheny 1)- 5-methy1-

Marsh, J.R.; WeiSS, P.J. J. Ass. Offic. Anal.
Chem. 1967,50, 457-62.

4-lsoxazoly l]carbonyl]amlno]- 3,3-dlmethyl7-oxo,
monosodium salt, monohydrate
(cloxacillin sodIUm monohydrate); C 19 H 17
CINP5SNa.Hp; [7081-44-9]
(2) Benzene; C H ; [71-43-2]
6 6
VARIABLES:

PRLPARED BY:

A. Regosz

One temperature: 21°C
EXPERIMENTAL VALUES:

Solubility of cloxacillin sodIUm monohydrate In benzen at 21 ± 1°C was reported as:
-3
-5
-3
0.044 mg cm
(9.25 x 10 mol dm
solutIOn - compiler).

AUXI LI ARY INFORNATION
METHOD APPARATUS/PROCWURE:

Ten cm] of solvent were added to about
200 mg of the antibIOtic In a 15 cm] glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any vIsible Insoluble
matenal the suspensIOn was centnfuged
within an hour. After centnfugatlOn, the
clear part of the soln was filtered under
vacuum and 2 cm] of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dned for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporatIOn, drying, cooling and reweighing
(± 0.0 I mg) was repeated.

SOllRCf,. AND PURITY OF HA1ERIALS:

Cloxacillin sodium monohydrate was supplied
by Ayerst Laboratones, Inc., ItS punty was
not specified.
Benzene was
grade (1).

probably of A.C.S. or U.S.P.

FSTlHAUD ERROR:

Solubility precIsion: none specified
Temperature preclslOn:± 1°C (authors).
r.R::":'t."'::F::':"E:::RE::'.N:"::C':""f,.S:'":------------- -

(I) Weiss

P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Cloxacillin sodium monohydrate
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COMPONENTS:

ORIGINAL MEASUREMENTS:

(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xylic aCld,6-[([3-(2-chlorophenyJ)-5-methyl4-lsoxazol yl]carbonyClammo]-3,3-dlmethyl7-oxo,
monosodium salt, monohydrate
(cloxaCillin sodium monohydrate); C 19 H17
CIN 5SNa.Hp; [7081-44-9]

Marsh, l.R.; Weiss, P.l. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

P

(2) Petroleum ether (ligrom)
VARIABLES:

PRH'ARED BY:

A. Regosz

One temperature: 21·C

EXPERIMENTAL VALUES:

Solubility of cloxacillin sodium monohydrate m Iigrom at 21 ± I DC was reported as:
)
0.0 mg cm -3 . (0.0 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD

APPARATUS/PROCEDUR~:

Ten cm' of solvent were added to about
200 mg of the antIbIOtiC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(21 ± I ·C). If there was any vIsible msoluble
rna tenal the suspension was centrifuged
wlthm an hour. After centnfugatlOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± 0.1 mg) welghmg
bottle and evaporated at 100·C. The residue
was further dned for 3 hr at 60·C m a
vacuum oven. After coolmg, the residue
was reweighed ( ± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (± 0.01
mg) welghmg bottle, and the procedure
of evaporation, drymg, cooling and rewelghmg
( ±0.0 I mg) was repeated.

SOURer. AND PURITY OF

~lA1ERIALS:

CloxaCillin sodium monohydrate was supplied
by Ayerst Laboratories, Inc., ItS punty was
not speCified.
Llgrom was
grade (I).

probably

of

A.C.S.

or

U.S.P.

lSTIMATED lRROR:

Solubility precISion: none specified
Temperature preciSIOn: ±I·C (authors).

1-::-------------------REFERENCES:

(I) Weiss

P.l.; Andrew, M.L.; Wnght, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Cloxacillin sodium monohydrate
COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxylic aCld,6-[[[3-(2-chloropheny 1)- 5-methy14-1 soxazo IyI]car bonyJ]amlno J- 3,3-dlmethyl7-oxo,
monosodium salt, monohydrate
(cloxacillin sodium monohydrate); C 19 H17
CINp5SNa.H20; [7081-44-9]
(2) Pentane.2,2.4-trimethylC H ; [540-84-1]
8 18

585

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offie. Anal.
Chern. 1967,50, 457-62.

(Isooctane);
PREPARED BY:

VARIABLES:

A. Regosz

One temperature: 21 DC

EXPERIMENTAL VALUES:

Solubility of cloxacillin sodIUm monohydrate In isooctane at 21 ± 1°C was reported as:
)
0.0 mg cm -3 (
0.0 mol 3
dm
solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± I DC). If there was any visible Insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100DC. The residue
was further dried for 3 hr at 60DC In a
vacuum oven. After cooling, the residue
was reweighed (± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporatIOn, drying, cooling and reweighing
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Cloxacillin sodium monohydrate was supplied
by Ayerst Laboratories, Inc., ItS pUrity was
not specified.
Isooctane was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:
Solubility precIsion: none speCified
Temperature precisIOn: ±l °c (authors).

REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Cloxacillin sodium monohydrate
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COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy llc aCld,6-[[[3-(2-chloropheny 1)- 5-methy14-lsoxazol yl]carbonyl]amIno]- 3, 3-dlmethy17-oxo,
monosodIum salt, monohydrate
(cloxacIllIn sodIum monohydrate); C 19H17
CIN 5SNa.HzO; [7081-44-9]
(2) Methane, tetrachloro- (carbon tetrachlorIde);
CCl,,; [56-23-5]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chem. 1967,50,457-62.

VARIABLES:

PREPARED BY:

P

A. Regosz

One temperature: 21·C

EXPERIMENTAL VALUES:

SolubIlIty of cloxacIllIn sodIum monohydrate In carbon tetrachlorIde at 21 ± l·C was reported
as:
0.010 mg cm- 3

(2.10 x 10- 5 mol dm- 3 solutIOn - comptler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antIbiotIc In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mIn at room temp
(21 ± 1·C). If there was any VIsible Insoluble
ma terIal the suspensIon was centrIfuged
WithIn an hour. After centrIfugatIon, the
clear part of the soln was fIltered under
vacuum and 2 cm' of the clear fIltrate
were added to a tared (± 0.1 mg) weIghIng
bottle and evaporated at 100·C. The reSIdue
was further drIed for 3 hr at 60·C In a
vacuum oven. After coolIng, the reSIdue
was reweIghed ( ± 0.1 mg). If the reSIdue
was 0.5 mg or less, a second alIquot of
clear fIltrate was placed In a tared (±0.01
mg) weIghIng bottle, and the procedure
of evaporatIon, dryIng, coohng and reweIghIng
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
CloxacIllIn sodIum monohydrate was supplIed
by Ayerst LaboratorIes, Inc., Its pUrIty was
not specIfIed.
Carbon tetrachlorIde was probably of A.C.S.
or U.S.P. grade (1).

ESTIMATED ERROR:
Solublhty preCIsIOn: none specIflCd
Temperature preCIsIOn: ±I·C (authors).

REFERENCES:
(1) WeIss P.J.; Andrew, M.L.; WrIght, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Cloxacillin sodium monohydrate
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COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,Z,0]heptane-Z-carboxy lic aCld,6-[[[3-(Z-chloropheny 1)- 5-methy14- lsoxazoly IJcarbonytJamlno]-3,3-dlmethyl7-oxo,
monosodIUm salt, monohydrate
(cloxacillin sodium monohydrate); C 19 H 17
CIN 0 SNa.H O; [7081-44-9]
3 5
Z
(Z) Acetic aCld,ethyl ester (ethyl acetate);
C H 0 ; [141-78-6]
4 8 Z

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967, 50, 457-6Z.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: ZloC

EXPERIMENTAL VALUES:

Solubility of cloxacillin sodIUm monohydrate In ethyl acetate at Zl ± 1°C was reported as:
0.60 mg cm -3 ( I.Z6 x 10 -3 mol dm -3 solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
ZOO mg of the antibIOtic In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about Z min at room temp
(Zl ± 1°C). If there was any VISible Insoluble
material the suspension was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and Z cm) of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.0 I
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(± 0.01 mg) was repeated.

A-T

SOURCE AND PURITY OF MATERIALS;
Cloxacillin sodIUm monohydrate was supplied
by Ayerst Laboratories, Inc., ItS pUrity was
not specified.
Ethyl acetate was
U.S.P. grade (l).

probably

of

A.C.S.

or

ESTIMATED ERROR:
Solubility precIsIOn: none speCified
Temperature precIsIOn: ±l °C (authors).

REFERENCES:
(l) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Cloxacillin sodium monohydrate
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CPI1PONENTS:

(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xyhc aCld,6-[[[3-(2-chlorophenyJ)-5-methyl4 -I soxazo IyI]car bonyI]amlno]-3, 3-dlmethy17-oxo, monosodIum salt, monohydrate
(cloxacJlhn sodIum monohydrate); C 19H 17
CINp5SNa.H20; [7081-44-9]
(2) I-Butanol,3-methyl acetate
acetate); C 7 H14°2; [J 23-92-2]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J. J. Ass. Offk. Anal.
Chern. 1967,50, 457-62.

(Isoamyl

PREPARED BY:

VARIABLES:

A. Regosz

One temperature: 21·C

EXPERIMENTAL VALUES:

Solublhty of cloxacJlhn sodIum monohydrate In Isoamyl acetate at 21 ± I·C was reported as:
-3
-4
-3
0.42 mg cm
(8.85 x 10 mol dm
solutIOn - compJler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten

cm'

of

solvent

were added to about
In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± I ·C). If there was any vIsIble Insoluble
ma terlal the suspension was centrifuged
WIthin an hour. After centrifugatIOn, the
clear part of the soln was fJltered under
vacuum and 2 cm' of the clear fJltrate
were added to a tared (± 0.1 mg) weIghing
bottle and evaporated at 100·C. The resIdue
was further dried for 3 hr at 60·C In a
vacuum oven. After coohng, the residue
was reweIghed ( ± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear fJltrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporatIon, drying, cooling and reweIghing
(± 0.01 mg) was repeated.
200 mg of the antIbIotIc

SOURCE AND PURITY OF MATERIALS;
CloxacJll1n sodium monohydrate was supphed
by Ayerst Laboratories, Inc., ItS purIty was
not specifIed.
Isoamyl acetate was
or U.S.P. grade (I).

probably

of

A.C.S.

ESTIMATED ERROR:
Solublhty precIsIon: none specifIed
Temperature preCIsIOn: ±I·C (authors).

REFERENCES;
(I) WeIss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Cloxacillin sodium monohydrate

CPW~~'fhTI~:-I-azabicyclo[3,2,O]heptane-2-carbo

xy Iic aCld,6-[[[3-(2-chloropheny1)- 5-methy14- i soxazo IyIJcarbony I]ammo]- 3,3-dlmethyl7-oxo,
monosodIUm salt, monohydrate
(cloxacdlm sodIum monohydrate); C 19H17
CINp5SNa.H20; [7081-44-9]

(2) 2-Propanone (acetone);
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ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeISS, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

C H 0; [67-64-1]
3 6

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21·C

EXPERIMENTAL VALUES:

Solubility of c10xacdhn sodium monohydrate m acetone at 21 ± I·C was reported as:
2.72 mg cm -3 ( 5.72 x 10 -3 mol dm -3 solutIOn - compded.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antIbIOtIC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(21 ± I ·C). If there was any visIble msoluble
material the suspensIOn was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear fdtrate
were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100·C. The resIdue
was further dried for 3 hr at 60·C m a
vacuum oven. After coohng, the resIdue
was reweighed (± 0.1 mg). If the resIdue
was 0.5 mg or less, a second ahquot of
clear filtrate was placed m a tared (±0.01
mg) welghmg bottle, and the procedure
of evaporatIon, drymg, coohng and rewelghmg
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS;
Cloxacdhn sodium monohydrate was supphed
by Ayerst LaboratOries, Inc., ItS purIty was
not specifIed.
Acetone was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:
Solublhty precIsIon: none specifIed
Temperature preCISIOn: ±I·C (authors).

REFERENCES:
(1) WeIss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Cloxacillin sodium monohydrate

COMPONENTS:
(J) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxylIc aCld,6-[[[3-(2-chlorophenyJ)-5-methyl4-1 soxazol y Ikarbony J]amlno]-3,3-dlmethy17-oxo,
monosodIUm salt,
monohydrate
(cloxacillin sodium monohydrate); C 19H17
C1N 30 5SNa.H20; [7081-44-9]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967, 50, 457-62.

(2) 2-Butanone (methyl ethyl ketone); C H 0;
4 8
[78-93-3]
PREPARED BY:

VARIABLES:

A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of cloxacilhn sodIUm monohydrate In methyl ethyl ketone at 2 I :t I °C was reported as:
-3 0.72 x 10 -3 mol dm -3 solutIOn - compiler.
)
I. 77 mg cm

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtiC In a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any Visible Insoluble
ma tenal the suspensIOn was centrifuged
Within an hour. After centnfugatlOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dned for 3 hr at 60°C In a
vacuum oven. After coohng, the residue
was reweighed (± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear fdtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, coohng and reweighing
(± 0.01 mg) was repeated.

SOURCe AND PURITY OF MATERIALS;
CloxaCllhn sodium monohydrate was supphed
by Ayerst Laboratones, Inc., its punty was
not speCified.
Methyl ethyl ketone was probably of A.C.S.
or U.S.P. grade (I).

ESTIMATED ERROR:
Solubdlty preCISIOn: none speCified
Temperature preclslon:±loC (authors).
REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wnght, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Cloxacillin sodium monohydrate

CPWS~~~~~ l-azablcyclo[3,2,0]heptane-2-carbo-

xy Iic aCld,6-[[[3-(2-chloropheny 1)- 5-methy14-lsoxazoly IJcarbony J]amlno]-3,3-dlmethy17-oxo,
monosodium salt, monohydrate
(cloxaCillin sodium monohydrate); C I 9 H I 7
CINp5SNa.H20; [7081-44-9]

591

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeiSS, P.J. J. Ass. Offic. Anal.
Chem. 1967,50,457-62.

(2) Ethane,l, I '-oxybls- (dlethyl ether); C 4 HI 00;
[60-29-7]
PREPARED BY:

VARIABLES:
One temperature: 2 I °C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of cloxaCillin sodium monohydrate In dlethyl ether at 2 I ± 1°C was reported as:
0.086 mg cm -3 ( 1.81 x 10 -4 mol dm -3 solutIOn - compiler).

AUXILIARY INFORHATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± I ·e). If there was any vIsible Insoluble
ma terlal the suspension was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100·C. The residue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the residue
was reweighed (± O. I mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Cloxacillin sodium monohydrate was supplied
by Ayerst LaboratOries, Inc., ItS pUrity was
not specified.
Dlethyl ether was
U.S.P. grade (1).

probably

of

A.C.S.

or

ESTIMATED ERROR:
Solubility preCisIOn: none speclflCd
Temperature preCISIOn: ±I °C (authors).

REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Cloxacillin sodium monohydrate

COMPONENTS:
(J) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxylIc aCld,6-[[[3-(2-chlorophenyl)-5-methyl4-lsoxazol yIJcarbonyJJammoJ-3,3-dlmethy17-oxo,
monosodIUm salt, monohydrate
(cloxacIllIn sodIUm monohydrate); C 19H17
CINP5SNa.Hp; [7081-44-9]
(2) E t hane,dlchloro- (ethylene
C H C1 ; [1300-21-6]
2 4 2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967,50, 457-62.

chloride);
PREPARED BY:

VARIABLES:

A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

SolubJllty of cloxacJllIn sodium monohydrate in ethylene chloride at 21 ± 1°C was reported as:
0.26 mg cm -3 ( 5.46 x 10 -4 mol dm -3 solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotiC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(21 ± 1°C). If there was any VISible msoluble
material the suspension was centrifuged
wlthm an hour. After centrifugation, the
clear part of the soln was fJltered under
vacuum and 2 cm' of the clear fJltrate
were added to a tared (± 0.1 mg) weighmg
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C m a
vacuum oven. After coolmg, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second alIquot of
clear fIltrate was placed m a tared (± 0.01
mg) welghmg bottle, and the procedure
of evaporation, drymg, coolmg and rewelghmg
( ± 0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
CloxacillIn sodIUm monohydrate was supplIed
by Ayerst LaboratOries, Inc., ItS pUrity was
not speCified.
Ethylene chlOride was
or U.S.P. grade (I).

probably

of

A.C.S.

ESTIMATED ERROR:
SolubJlity precIsIOn: none specIfied
Temperature precIsion: ±l °C (authors).
REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Cloxacillin sodium monohydrate
COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy IIc aCld,6-[[[3-(2-chloropheny 1)- 5-methy14-I soxa zo Iy J]car bonyI]am Ino]-3,3-dlmethy17-oxo,
monosodium salt, monohydrate
(cloxacillin sodium monohydrate); C 19 H 17
CINP5SNa.Hp; [7081-44-9]
(2) 1,4-DlOxane; C H 0 ; [123-91-1]
4 8 2
VARIABLES:
One temperature: 21 DC
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ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of cloxacillin sodium monohydrate In 1,4-dlOxane at 21 ± 1DC was reported as:
)
4.22 mg cm -3 (8.88 x 10 -3 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm 3 of solvent were added to about
200 mg of the antibIOtic In a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1DC). If there was any vIsible Insoluble
ma tenal the suspensIOn was centrifuged
within an hour. After centnfugatlOn, the
clear part of the soln was filtered under
vacuum and 2 cm 3 of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100DC. The residue
was further dned for 3 hr at 60 DC In a
vacuum oven. After cooling, the residue
was reweighed (± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporatIOn, drying, cooling and reweighing
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Cloxacillin sodIUm monohydrate was supplied
by Ayerst Laboratories, Inc., ItS punty was
not specified.
1,4-DlOxane was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:
Solubility preCisIOn: none specified
Temperature preCisIOn: ±l DC (authors).

REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Cloxacillin sodium monohydrate
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CO/:lPONENTS:
(I) 4- Thla-l-azablCyclo[3,2,0]heptane-2-carboxy lic aCld,6-[[[3-(2-chloropheny 1)- 5-methy14-1 soxazol y I]carbonyl]amlno]-3,3-dlmethyl7-oxo,
monosodIum salt, monohydrate
(c1oxacJlIIn sodIum monohydrate); C 19H 17
CIN 305SNa.H20; [7081-44-9]
(2) Methane,trIchloro- (chloroform);
CHCI ;
3
[67-66-3]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50,457-62.

PREPARED BY:

VARIABLES:

A. Regosz

One temperature: 21·C

EXPERIMENTAL VALUES:

SolubIlity of c10xacJllin sodIum monohydrate In chloroform at 21 ± I·C was reported as:
1.82 mg cm -3 (3.82 x 10 -3 mol dm -3 solutIon - campI Ier )•

AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE :
3

Ten cm of solvent were added to about
200 mg of the antibIOtIC In a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± I ·C). If there was any VISIble Insoluble
materIal the suspenSIOn was centrIfuged
wIthin an hour. After centrIf~gatlOn, the
clear part of the soln was fJltered under
vacuum and 2 cm 3 of the clear fJltrate
were added to a tared (± 0.1 mg) weIghing
bottle and evaporated at 100·C. The reSIdue
was further drIed for 3 hr at 60·C In a
vacuum oven. After cooling, the reSIdue
was reweIghed (± 0.1 mg). If the reSIdue
was 0.5 mg or less, a second alJquot of
clear fIltrate was placed In a tared (± 0.0 I
mg) weIghing bottle, and the procedure
of evaporatIOn, drying, cooling and reweIghing
(± 0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS;
CloxacIllJn sodIum monohydrate was supplJed
by Ayerst LaboratorIes, Inc., ItS pUrIty was
not specIfIed.
Chloroform was probably of A.C.S. or U.S.P.
grade (I).

ESTIMATED ERROR:
SolubIlity preCIsIOn: none specIfIed
Temperature precIsIon: ±I·C (authors).

REFERENCES;
(I) WeIss P.J.; Andrew, M.L.; WrIght, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Cloxacillin sodium monohydrate
COMPONENTS:
(1) 4- Th/a-l-azablcyclo[3,2,0]heptane-2-carboxy lic aCld,6-[[[3-(2-chloropheny 1)- 5-methy14-I soxazo Iy I]car bonyJ]am mo]- 3,3-d/methy17-oxo,
monosodium salt, monohydrate
(cloxacJllin sodium monohydrate); C I9 H 17
CIN 0 SNa.H 0; [7081-44-9]
2
3 5
(2) Carbon disulfide; CS ; [75-15-0]
2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21 DC

EXPERIMENTAL VALUES:

Solubility of cloxacJllin sodium monohydrate m carbon disulfide at 21 ± I DC was reported as:

0.062 mg cm -3

(1.30 x 10 -4 mol dm -3 solution - compJler )•

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
3

Ten cm of solvent were added to about
200 mg of the antibiotic m a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(21 ± 1DC). If there was any vIsible msoluble
rna tenal the suspensIOn was centrifuged
wlthm an hour. After centnfugatlOn, the
clear part of the soln was fJltered under
vacuum and 2 cm 3 of the clear fJltrate
were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100 DC. The residue
was further dried for 3 hr at 60 DC m a
vacuum oven. After coolmg, the residue
was reweighed (± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear fJltrate was placed m a tared (± 0.01
mg) welghmg bottle, and the procedure
of evaporatIOn, drymg, cooling and reweighing
(± 0.01 mg) was repeated.

A-T'"

SOURCE AND PURITY OF MATERIALS;
Cloxacillin sodium monohydrate was supplied
by Ayerst Laboratories, Inc., ItS purity was
not specified.
Carbon disulfide was
or U.S.P. grade (1).

probably

of

A.C.S.

ESTIMATED ERROR:
SolubJl/ty precISion: none specified
Temperature preCisIOn: ± 1DC (authors).
REFERENCES:
(l) Weiss P.J.; Andrew, M.L.; Wnght, W. W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Cloxacillin sodium monohydrate
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COMPONENTS:
(1) 4- Thla-1-azablcyclo[3,2,0]heptane-2-carboxylic aCld,6-[[[3-(2-chlorophenyJ)-5-methyl4-I soxazo 1y IJca r bonyJ]amlno J- 3,3-dlmethy17-oxo,
monosodIUm salt, monohydrate
(cloxacillin sodIum monohydrate); C 19 H 17
CIN 5SNa.HPj [708 I -44-9]
(2) Pyndlnej C H N; [110-86-1]
5 5

ORIGINAL MEASUREMENTS:
Marsh, J.R.j WeISS, P.J. J. Ass. Offie. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

P

One temperature: 2 I °C

EXPERIMENTAL VALUES:

SolubIlity of cloxacillin sodIum monohydrate

In

pyndine at 21 ± 1°C was reported as greater

than:
20 mg cm

-3

(Greater than 4.20 x 10

-2-3
mol dm solution - complier).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtIC in a 15 em' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± 1°C). If all of the matenal appeared
to be In solutIOn, the solubIlity was conSIdered
to be greater than 20 mg cm-'.

SOURCE AND PURITY OF MATERIALS:
Cloxacillin sodIUm monohydrate was supplied
by Ayerst Laboratones, Inc., ItS punty was
not specifIed.
Pyndlne was
grade (1).

probably

of A.C.S. or U.S.P.

ESTIMATED ERROR:
SolubilIty preCIsIOn: none specifIed
Temperature preCIsIOn: ±loC (authors).

REFERENCES:
(1) WeIss P.J.; Andrew, M.L; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Cloxacillin sodium monohydrate
COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy Iic aCld,6-[[[3-(2-chloropheny 1)- 5-methy14-I soxazol y l]ca r bonyJ]am Ino]- 3,3-dlmethyl7-oxo,
monosodium salt, monohydrate
(cloxacillin sodIUm monohydrate); C 19H17
CINp5SNa.H20; [7081-44-9]
(2) Formamlde; CH NO; [75-12-7]
3
VARIABLES:
One temperature: 21°C
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ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967, 50, 457-62.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of cloxacillin sodium monohydrate In formamlde at 21 ± 1°C was reported as greater
than:
20 mg cm -3

(Greater than 4.20 x 10 -2 mol dm -3 solutIOn - compl Ier )•

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibIOtiC In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± 1°C). If all of the material appeared
to be In solution, the solubility was conSidered
to be greater than 20 mg cm-).

SOURCE AND PURITY OF MATERIALS;
Cloxacillin sodium monohydrate was supplied
by Ayerst Laboratories, Inc., Its pUrity was
not specified.
Formamlde was probably of A.C.S. or U.S.P.
grade (I).

ESTIMATED ERROR:
Solubility precIsion: none specified
Temperature preCisIOn: ±l °C (authors).
REFERENCES;
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Cloxacillin sodium monohydrate

COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy Ilc aCld,6-[[[3-(2-chloropheny 1)- 5-methy14-I soxazol y IJcarbonylJammoJ-3,3-dlmethy17-oxo,
monosodIUm salt,
monohydrate
(cloxacdlm sodIum monohydrate); C 19H 17
CIN 305SNa.H20; [7081-44-9J
(2) 1,2-EthanedlOl (ethylene glycol); C H 0 ;
2 6 2
1107-21-11

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J. J. Ass. Offk. Anal.
Chem. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21 °C

EXPERIMENTAL VALUES:

Solubility of cloxacdlm sodIum monohydrate

In

ethylene glycol at 21 ± 1°C was reported as

greater than:
20 mg cm -3 . (Greater than 4.20 x 10 -2 mol dm -3 solutIon - compder )•

AUXILIARY INFORMATION
METHOD -'APPARATUS/PROCEDURE:
Ten cm 3 of solvent were added to about
200 mg of the antIbIOtIc In a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(21 ± 1°C). If all of the material appeared
to be In solutIon, the solubdlty was conSIdered
to be greater than 20 mg cm- 3 •

SOURCE AND PURITY OF MATERIALS:
Cloxacd1Jn sodIum monohydrate was suppiJed
by Ayerst LaboratOries, Inc., its pUrity was
not specifIed.
Ethylene glycol was
or U.S.P. grade (I).

probably

of

A.C.S.

ESTIMATED ERROR:
SolubdUy preCIsIOn: none specifIed
Temperature precIsIon: ±I °C (authors).
REFERENCES:
(I) WeIss P.J.; Andrew, M.L.; WrIght, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Cloxacillin sodium monohydrate
COMPONENTS:
(I) 4- Thla-l-azabicyclo[3,2,0]heptane-2-carboxy Ilc aCld,6-[[[3-(2-chloropheny 1)- 5-methy14-I so xazo Iy IJca r bonyl]am Ino]-3,3-dlmethy17-oxo,
monosodium salt, monohydrate
(cloxacillin sodium monohydrate); C 19 H 17
CIN 305SNa.HzO; [7081-44-9]
(2) 1,2-PropanedlOl (propylene glycol); C H 0 2;
3 8
[57-55-6]
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ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:

One temperature: 21°C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of cloxacillin sodium monohydrate In propylene glycol at 21 ± 1°C was reported as
greater than:
20 mg cm -3

)
(Greater than 4.20 x 10 -2 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibIOtic In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± 1°C). If all of the material appeared
to be In solutIOn, the solubility was conSidered
to be greater than 20 mg cm-).

SOURCE AND PURITY OF MATERIALS;
Cloxacillin sodium monohydrate was supplied
by Ayerst Laboratories, Inc., ItS pUrity was
not speCified.
Propylene glycol was
or U.S.P. grade (I).

probably

of

A.C.S.

ESTIMATED ERROR:
Solubility preCisIOn: none speCified
Temperature preCisIOn: ±l °C (authors).
REFERENCES;
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Cloxacillin sodium monohydrate
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COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,O]heptane-2-carboxy IIc aCld,6-[[[3-(2-chloropheny 1)- 5-methy14-lsoxazol y IJcarbonylJammo]-3,3-dlmethy17-oxo, monosodium salt, monohydrate
(cloxacillm sodium monohydrate); C 19 H17
C1N 0 SNa.H 0; [7081-44-9]
2
3 5
(2) Methane,sulfmylbls- (dimethyl sulfoxide);
C H 0S; [67-68-5]
2 6

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:

One temperature: 21°C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of cloxacillin sodium monohydrate m dimethyl sulfoxide at 21 ± 1°C was reported
as greater than:
20 mg cm-3

(Greater than 4.20

X

10- 2 mol dm -3 solutIOn - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm J of solvent were added to about
200 mg of the antibIOtic m a 15 cm J glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(21 ± 1°C). If all of the material appeared
to be m solutIOn, the solubility was considered
to be greater than 20 mg cm- J •

SOURCE AND PURITY OF MATERIALS:
Cloxacillin sodIUm monohydrate was supplied
by Ayerst Laboratories, Inc., ItS pUrity was
not speCified.
Dimethyl sulfoxide was probably of
or U.S.P. grade (I).

A.C.S.

ESTIMATED ERROR:
Solubility precisIOn: none specified
Temperature precIsion: ±I °c (authors).

REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Cloxacillin sodium monohydrate
COMPONENTS:

(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xy hc aCld,6-[[[3-(2-chloropheny1)-5-methyl4-1 soxazo 1y1]car bonyI]ammo J- 3, 3-dlmethy17-oxo,
monosodIum salt,
monohydrate
(cloxacJ1hn sodIUm monohydrate); C 19 H17
CINP5SNa.Hp; [70g1-44-9]
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ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J.

J. Ass. Offic. Anal.

Chern. 1967, 50, 457-62.

(2) 2-Propanol (lsopropano1); C H gO; [67-63-0]
3
VARIABLES:

PREPARED BY:

A. Regosz

One temperature: 21°C
EXPERIMENTAL VALUES:

Solublhty of cloxacJ1hn sodIUm monohydrate m Isopropanol at 21 ± 1°C was reported as:
9.16 mg cm -3 (1.92 x 10 -2 mol dm -3 solutIOn - compJ1er )•

AUXILIARY INFORHATION
METHOD APPARATUS /PROCFDURE:

Ten cm 3 of solvent were added to about
200 mg of the antIbIOtIC m a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(21 ± 1°C). If there was any VISIble msoluble
rna terlal the suspensIon was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was fJ1tered under
vacuum and 2 cm 3 of the clear fJ1trate
were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100°C. The reSIdue
was further dried for 3 hr at 60°C m a
vacuum oven. After coolmg, the reSIdue
was reweIghed (± 0.1 mg). If the reSIdue
was 0.5 mg or less, a second ahquot of
clear fIltrate was placed m a tared (± 0.01
mg) welghmg bottle, and the procedure
of evaporatIOn, drymg, coolmg and rewelghmg
(± 0.01 mg) was repeated.

SOURelo. AND PURl TY OF MATERI ALS:

Cloxacllhn sodIum monohydrate was supphed
by Ayerst Laboratories, Inc., Its purity was
not speCIfIed.

Isopropanol was probably of U.S.P. or A.C.S.
grade (1).

Io.STlMATED ERROR:

SolubJ1lty precIsIon: none speCIfIed
Temperature precIsion: ±1 °C (authors).

1-------------------REFERENCES:
(l) WeIss P.J.;

Antibiotics
7, 374-7.

Andrew, M.L.; Wright, W.W.
and Chemotherapy 1957,

Cloxacillin sodium monohydrate
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COMPONENTS:

ORIGINAL MEASUREMENTS:

(I) 4- Th la -I-azab icyclo[3,2,0 ]heptane-2-carboxylic aCld,6-[[[J-(2-chlorophenyJ)-5-methyl4-1 soxazol yI]carbonyl]amlno]-3,3-dlmethyl7-oxo,
monosodIum salt, monohydrate
(cloxacillin sodium monohydrate); C 19 H17
CINpSSNa.Hp; [7081-44-9]
(2) I-Butanol,3-methylC H
[123-51-3]
5 I

P;

(Jsoamyl

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967, 50, 457-62.

alcohoJ);
PREPARED BY:

VARIABLES:

A. Regosz

One temperature: 21°C
EXPERIMENTAL VALUES:

Solubility of cloxacillin sodIUm monohydrate In Isoamyl alcohol at 21 ± 1°C was reported as:
5.87 mg cm- 3 (1.23 x 10- 2 mol dm- 3 solution - compiler).

AUXI Ll ARY INFORNATION
METHOD

AJ'PARATUS/PROO~DURl:

Ten cm 3 of solvent were added to about
200 mg of the antibiotic In a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(2 I ± 1°C). If there was any VISible Insoluble
matenal the suspensIOn was centnfuged
within an hour. After centnfugatlOn, the
clear part of the soln was filtered under
vacuum and 2 cm 3 of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dned for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (±0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(±0.01 mg) was repeated.

SOURCl AND PURITY OF MAllRIALS:

Cloxacillin sodIUm monohydrate was supplied
by Ayerst Laboratones, Inc., ItS punty was
not specJflCd.
Isoamyl alcohol was
or U.S.P. grade (I).

probably

of

A.C.S.

I:.STIMAHO t,RROR:

Solubility preCisIOn: none specJflCd
Temperature preCision: ±I °c (authors).
IU~Ft,RENCES :

(I) Weiss

P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Oxacillin sodium
CONPONENTS:
(1) 4-Thla-l-azablcyclo[J,2,0]heptane-2-carboxyhc aCld-3,3-dlmethyl-6[[ (5-methyl-3-phenyl4-lsoxazoylkarbonyI]ammo]-7-oxo-, monosodIum salt (oxacJ1hn sodIum);
CI9HI8Np5SNa; [1173-88-2]

EVALUATOR:
Eric Tomlmson.
Department of Pharmacy,
UniversIty of Amsterdam,
The Netherlands.

December 1983.

(2) All solvents
CRITICAL EVALUATION:

Marsh and WeIss have determmed the solublhtles of oxacJ11m sodium m 23 different non
aqueous solvents and m various aqueous solvents at 294::1 K (1). These workers studIed a
sample of the antIbIotic provIded by Bristol Laboratories, ItS pUrity was not specIfIed. The
amount of penlclllm dIssolved was estImated by eIther drymg a solutIOn to constant weIght,
or, wIth some solvents, by vIsual exammatlon, such that no eVIdence of undIssolved solute
mdlcated a solublhty of greater than 20 mg cm- 3 . All values reported were uncorrected
for solvent blank, whIch was generally less than 0.05 mg total. All data according to Marsh
and WeIss have been recalculated to 51 Units (evaluator). Solublhties m non aqueous solvents
are gIven m the Table.
Solvent

a

methanol
ethanol
cydohexane
benzene
hgrom
Isooctane
carbon tetrachlorIde
ethyl acetate
Isoamyl acetate
acetone
methyl ethyl ketone
dlethylether
ethylene chloride
1,4-dlOxane
chloroform
carbon dIsulfIde
pyrldme
formamlde
ethylene glycol
propylene glycol
dImethyl sulfoxIde
Isopropanol
Isoamyl alcohol

SolubJ1lty (at 294::1 K), (mol dm -3)b
c
-2
2.75 x 10_
4
2.79 x 10

o
o
o

8.3 x 10- 5
5.9
4.20
3.82
2.17
2.8
4.3

1.55
1.13

5.2
c
c
c
c

-5
x 10_ 4

x 10_ 4
x 10_ 4
x 10_
5
x 10_
5
x 10_ 3
x 10_ 4
x 10_ 5
x 10

c
-3
8.45 x 10_
3
2.03 x 10

( a All solvents are probably of U.S.P. or A.C.S. grade as prevIOus (2); b Units calculated
by evaluator; c solublhty greater than 4.72 x 10-2 mol dm-3).
Marsh and WeIss have reported the solubJ1lty of oxaClllm sodIum m water, 0.1 N HCI and
0.1 N NaOH to be greater than 4.72 x 10 -z mol dm- 3 , 1.23 x 10- 2 mol dm- 3 , and greater
than 4.72 x 10- 2 mol dm- 3, respectIvely (Units - evaluator).
All these values for solubJ1lty m both aqueous and non aqueous solvents have an estImated
precIsIOn of :: 5% (evaluator). Because of the unstated pUrity of the sample, and sInce the
values reported are unconfirmed, these solubJ1ltles are desIgnated as bem~ hIghly tentative,
except for where the solublhty IS reported as bemg greater than 4.72 x 10- mol dm- 3, (whIch
are regarded as bemg doubtful). Values reported as bemg 0 mol dm- 3 are rejected smce
the sensItIvIty of the assay used IS not suffIcient for thIs value to be vIewed wIth any
certamty.
REFERENCES
(1) Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal. Chern. 1967,50, 457.
(2) WeIss, P.J.; Andrew, M.L.; Wright, W.W. Antibiotics and Chemotherapy 1957, 7, 374.
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Oxacillin sodium

COMPONENTS:
(j) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy lic aCld-3,3-dlmethy 1-6[(5-methyl-3p hen y1- 4-IsoxazolyJ)carbony l]amlno]-7-oxo-,
monosodIUm salt (oxacillin sodium);
CI9HI8Np5SNa; [1173-88-2]
(2) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offk. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of oxacillin sodium In water at 21 ± 1°C was reported as greater than:
3 solution - compiler).
20 mg cm -3 (Greater than 4.72 x 10- 2
moldm

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibIOtic In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± 1°C). If all of the material appeared
to be In solution, the solubility was considered
to be greater than 20 mg cm-).

SOURCE AND PURITY OF MATERIALS;
Oxacillin sodIUm was provided by Bristol
Laboratories; ItS pUrity was not specified.
The water was probably of U.S.P. or A.C.S.
grade (I).

ESTIMATED ERROR:
Solubility preCISIOn: none specified
Temperature precIsion: ±loC (authors).

REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Oxacillin sodium

CmP~~f~'f~:'I-azabICYCIo[3,2,O]heptane-2-carbo

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:

xy ilc aCld-3,3-dlmethy 1-6[[(5-methyl-3phen y1- 4-lsoxazolyIkarbonyI]amlno]-7-oxo-,
monosodium salt (oxacl1i1n sodium);
CI9HI8Np5SNa; [1173-88-2]
(2) Hydrochloric aCid;
HCI; [7647-01-0]
(3) Water; Hp; [7732-18-5]
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A. Regosz

One temperature: 21 DC

EXPERIMENTAL VALUES:

Solubliity of oxacliiln sodIUm in 0.1 N HCI solution at 21± 1°C was reported as:
5.23 mg cm -3 (1.23 x 10 -2 mol dm -3 - compiler )

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(21 ± 1DC). If there was any vIsible Insoluble
material the suspensIOn was centrifuged
within an hour. After centrifugation, the
clear part of the soln was flitered under
vacuum and 2 cm' of the clear flitrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100 DC. The residue
was further dried for 3 hr at 60DC In a
vacuum oven. After cooilng, the residue
was reweighed (± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear flitrate was placed m a tared (± 0.0 1
mg) weighing bottle, and the procedure
of evaporatIOn, drymg, cooilng and reweighing
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Oxaclilin sodIUm was provided by Bristol
Laboratories; its purity was not specified.
The purity of hydrochloric aCid was not
described. Water was probably of U.S.P.
or A.C.S. grade (I).

ESTIMATED ERROR:
Solublilty precIsion: none specified
Temperature preCision: ±1°C (authors).

REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Oxacillin sodium

COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy llc aCld-3,3-dlmethyl-6[[(5-methyl-3p heny l-4-lsoxazolyl)carbony l]ammo]-7-oxo-,
monosodIUm salt (oxacl1lm sodIUm);
CI9HI8Np5SNa; [1173-88-2]
(2) Sodium hydroXide;
NaOH; [1310-73-2]
(3) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offk. Anal.
Chem. 1967,50,457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

SolubJllty of oxacJlhn sodium
-3
20 mg cm

In

0.1 N NaOH solutIOn at 21 ± 1°C was reported as greater than:
-2-3
mol dm
- compJler).

(Greater than 4.72 x 10

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(21 ± 1°C). If all of the material appeared
to be In solutIOn, the solubJllty was conSidered
to be greater than 20 mg cm-'.

SOURCE AND PURITY OF MATERIALS:
OxacJlhn sodium was prOVided by Bristol
Laboratories; Its punty was not specified.
The punty of sodium hydroXide was not
described. Water was probably of U.S.P.
or A.C.S. grade (I).

ESTIMATED ERROR:
SolubJllty preCISIOn: none specified
Temperature preCisIOn: ±loC (authors).

REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Oxacillin sodium
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COMPONENTS:
(l) 4- Thla-l-azablcyc!o[3,2,0]heptane-2-carboxy lic aCld-3,3-dlmethyl-6[[(5-methyl-3pheny 1-4-lsoxazolyl)carbonyl]amlno]-7-oxo-,
monosodium salt (oxacillin sodium);
C19H18Np5SNa; [1173-88-2]
(2) Methanol; CH 0; [67-56-1]
4

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of oxacillin sodium In methanol at 21 ± 1°C was reported as greater than:
)
20 mg cm -3 • (Greater than 4.72 x 10 -2 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± 1°C). If all of the material appeared
to be In solutIOn, the solubility was considered
to be greater than 20 mg cm-'.

SOURCE AND PURITY OF MATERIALS:
Oxacillin sodium was provided by Bristol
LaboratOries; ItS pUrity was not specified.
Methanol was probably of U.S.P. or A.C.S.
grade (1).

ESTIMATED ERROR:
Solubility preCisIOn: none speciflCd
Temperature precIsion: ±loC (authors).

REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Oxacillin sodium

COM.PONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy hc aCld- 3, 3-dlmethy1-6l[(5-methyl-3pheny 1-4 -Isoxazolyl)carbony l]ammo]-7-oxo-,
monosodium salt (oxacllhn sodium);
C19H1SNp5SNa; [1173-SS-2]
(2) Ethanol; C H 0; [64-17-5]
2 6

ORIGINAL MEASUREMENTS:
Marsh, l.R.; Weiss, P.l. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of oxacillin sodium m ethanol at 21 ± 1°C was reported as:
11.69 mg cm -3 • ( 2.75 x 10 -2 mol dm -3 solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any viSible Insoluble
material the suspensIOn was centrifuged
Within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± O. I mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After coohng, the residue
was reweighed ( ± O. I mg). If the reSidue
was 0.5 mg or less, a second ahquot of
clear filtrate was placed in a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, coohng and reweighing
(±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Oxacillin sodium was provided by Bristol
Laboratories; ItS pUrity was not speclfted.
Ethanol was probably of
grade (I).

U.S.P.

or A.C.S.

ESTIMATED ERROR:
Solubility preciSIOn: none specified
Temperature precIsion: ± 1°C (authors).

REFERENCES:
(I) Weiss P.l.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Oxacillin sodium
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COMPONENTS:
(1) 4- Thia-l-azablcyclo[3,2,0]heptane-2-carboxy Ilc aCld-3, 3-dlmethy 1-6[[(5-methyl-3phen y1-4-lsoxazolyl)carbony l]amlnO]-7-oxo-,
monosodIUm salt (oxacillin sodIUm);
C19H18Np5SNa; [1173-88-2]
(2) Cyclohexane; C H 12; [110-82-7]
6

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of oxacillin sodium In cyclohexane at 21 ±l°C was reported as:
)
0.12 mg cm -3 (2.79 x 10 -4 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibIOtic in a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any VISible Insoluble
material the suspension was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the residue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
( ± 0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS;
OxaCillin sodIUm was prOVided by Bristol
Laboratories; ItS pUrity was not speCified.
Cyclohexane was
U.S.P. grade (I).

probably

of

A.C.S.

or

ESTIMATED ERROR:
Solubility preCISIOn: none speCified
Temperature preciSIOn: ± 1°C (authors).
REFERENCES;
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Oxacillin sodium

COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy Iic aCld-3,3-dlmethyl-6[[(5-methyl-3p hen y1- 4-lsoxazolyl)carbony lJammo]-7-oxo-,
monosodIUm salt (oxacillin sodium);
CI9HI8Np5SNa; [1173-88-2]
(2) Benzene; C H ; [71-43-2]
6 6

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50,457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of oxacillm sodium m benzene at 21 ± 1°C was reported as:
-3
-3
0.0 mg cm
(0.0 mol dm
solutIOn - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotiC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(21 ± 1°C). If there was any visible msoluble
material the suspension was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was fJitered under
vacuum and 2 .em' of the clear fJitrate
were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100°e. The reSidue
was further dried for 3 hr at 60°C m a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (± 0.0 I
mg) welghmg bottle, and the procedure
of evaporation, drymg, cooling and rewelghmg
( ± 0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
OxacJilin sodIUm was prOVided by Bristol
Laboratories; ItS pUrity was not speCIfied.
Benzene was probably of A.C.S. or U.S.P.
grade (I).

ESTIMATED ERROR:
SolubJilty preCISion: none specified
Temperature preCIsIOn: ±loC (authors).

IU:fERENCES:
(1 Weiss P.J.; Andrew, M.L.; Wright, W. W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Oxacillin sodium
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COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy lic aCld-3,3-dlmethy 1-6[[(5-methyl-3p hen y 1- 4-lsoxazolyl)carbony J]am mo]-7-oxo-,
monosodium salt (oxacillin sodium);
C19H18N305SNa; [1173-88-2]
(2) Petroleum ether (ligroln)

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:

One temperature: 21°C

A. Regosz

EXPE RIMENTAL VALUES:

Solubility of oxacillin sodium In ligroln at 21 ± 1°C was reported as:
-3
-5
-3
0.035 mg cm
(8.27 x 10 mol dm
solution - compiler).

AUXILIARY INFORMATION
METHOD iAPPARATUS/PROCEDURE:
Ten cm] of solvent were added to about
200 mg of the antibIOtiC In a 15 cm] glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any vIsible Insoluble
material the suspensIOn was centrifuged
within an hour. After centrIfugatIOn, the
clear part of the soIn was filtered under
vacuum and 2 cm] of the clear filtrate
were added to a tared ( ± 0.1 mg) weIghing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the residue
was reweIghed (± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weIghing bottle, and the procedure
of evaporation, drymg, cooling and reweIghing
( ±0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS;
Oxacillm sodium was prOVIded by Bnstol
Laboratories; ItS punty was not speCifIed.
Ligrom was
grade (1).

probably

of

A.C.S.

or

U.S.P.

ESTIMATED ERROR:
Solubility preCISIon: none specifIed
Temperature precIsIon: ±l°C (authors).

REFERENCES;
(1) WeIss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Oxacillin sodium

COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy hc aCld- 3, 3-dl methy l-6[[(5-methyl- 3p hen y1-4 -IsoxazolyOcarbonyI]amino]-7-oxo-,
monosodium salt (oxacillin sodium);
C19H18Np5SNa; [1173-88-2]
(2) Pentane,2,2,4-trimethyl- (Isooctane);
C H ; [592-27-8]
8 18

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:

One temperature: 21°C

A. Regosz

EXPERIMENTAL VALUES:

SolubIlity of oxaclihn sodium

In

Isooctane at 21 ± 1°C was reported as:
(
)
0.0 mol 3
dm
solution - compIler.

0.0 mg cm -3

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any vIsible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soIn was fIltered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear fIltrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
OxacIlhn sodium was provided by Bristol
LaboratOries; ItS pUrity was not speCified.
Isooctane was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:
SolubIlity precIsion: none specified
Temperature preCision: ± 1°c (authors).

REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Oxacillin sodium
CQMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy hc aCld-3, 3-dlmethy 1-6[[(5-methyl-3p hen y1-4 -Isoxazolyl)carbonyl]am mo]-7-oxo-,
monosodIUm salt (oxacJ1hn sodium);
CI9HI8Np5SNa; [1173-88-2]
(2) Methane,tetrachloro- (carbon tetrachlonde);
CCI ; [56-23-5]
4

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21 DC

613

EXPERIMENTAL VALUES:

Solubihty of oxacilhn sodium m carbon tetrachloride at 21 ± I DC was reported as:
0.0 mg cm -3 (0.0 mol dm -3 solutIOn - compl'I er )•

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibiotiC m a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(21 ± I DC). If there was any visible msoluble
matenal the suspension was centnfuged
within an hour. After centrifugation, the
clear part of the soln was fJltered under
vacuum and 2 cm) of the clear filtrate
were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at IODDC. The reSidue
was further dried for 3 hr at 6D DC m a
vacuum oven. After coohng, the residue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second ahquot of
clear fJltrate was placed m a tared (± 0.01
mg) welghmg bottle, and the procedure
of evaporation, drymg, coohng and rewelghmg
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Oxacillin sodIUm was prOVided by Bnstol
Laboratories; ItS punty was not specified.
Carbon tetrachlonde was probably of A.C.S.
or U.S.P. grade (1).

ESTIMATED ERROR:
Solubility precIsion: none specified
Temperature precision: ± 1DC (authors).
REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wnght, W. W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Oxacillin sodium

COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxyltc aCld-3, 3-dlmethy 1-6[[(5-methyl-3p hen y 1- 4-lsoxazolyl)carbonyI]am Ino}7-oxo-,
monosodium salt (oxactlltn sodIUm);
CI9HI8Np5SNa; [1173-88-2]
(2) Acetic aCld,ethyl ester (ethyl acetate);
C H 0 ; [141-78-6]
4 8 2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offk. Anal.
Chern. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solublltty of oxaCillin sodium In ethyl acetate at 21 ± I DC was reported as:
0.025 mg cm -3 (5.90 x 10 -5 mol dm -3 solution - comptler ).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any VISible Insoluble
material the suspension was centrifuged
Within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at lOO°C. The reSidue
was further dried for 3 hr at 60 DC In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSIdue
was 0.5 mg or less, a second ahquot of
clear filtrate was placed In a tared (± 0.0 I
mg) weighing bottle, and the procedure
of evaporation, drying, coohng and reweighing
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS;
Oxactlltn sodium was prOVided by Bristol
LaboratOries; ItS pUrity was not specified.
Ethyl acetate was
U.S.P. grade (I).

probably

of

A.C.S.

or

ESTIMATED ERROR:
Solubiltty preCISIOn: none specified
Temperature preCISIOn: ±loC (authors).

REFERENCES;
(I) WeIss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Oxacillin sodium
COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,O]heptane-2-carboxy lic aCld- 3, 3-dlmethy 1-6[[(5-methyl-3p hen y 1- 4-Isoxazolyl)carbony J]ammo ]-7-oxo-,
monosodIUm salt (oxacillin sodium);
CI9HI8Np5SNa; [1173-88-2]
(2) I-Butanol,3-methyl acetate (Isoamyl
acetate); C 7 H14°2; [123-92-2]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. OUk. Anal.
Chem. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of oxacillin sodium m Isoamyl acetate at 21 ± 1°C was reported as:
)
0.18 mg cm -3 (4.20 x 10 -4 mol dm -3 solution - compiler.

AUXILIARY
METHOD/APPARATUS/PROCEDURE:
Ten cm] of solvent were added to about
200 mg of the antibIOtic m a 15 cm] glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any vIsible msoluble
material the suspensIOn was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm] of the clear filtrate
were added to a tared ( ± 0.1 mg) welghmg
bottle and evaporated at 100°e. The residue
was further dried for 3 hr at 60°C m a
vacuum oven. After coolmg, the residue
was reweighed (± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (± 0.01
mg) welghmg bottle, and the procedure
of evaporatIOn, drymg, coolmg and rewelghmg
(± 0.0 I mg) was repeated.

INFOR}~TION

SOURCE AND PURITY OF MATERIALS:
Oxacillin sodium was provided by Bristol
Laboratories; ItS pUrity was not specified.
Isoamyl acetate was
or U.S.P. grade (1).

probably

of

A.C.S.

ESTIMATED ERROR:
Solubility preCisIOn: none speCified
Temperature preCisIOn: ±loC (authors).
REFERENCES:
(l) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Oxacillin sodium

COMPONENTS:
(1) 4- Thla-1-azabicyclo[3,2,0]heptane-2-carboxy IIc aCld- 3, 3-dlmethy1-6[[(5-methyl-3phen y1-4-lsoxazolyl)carbonyJ]am Inol-7-oxO-,
monosodium salt (oxacIllin sodium);
C19H18N305SNa; [1173-88-2]
(2) 2-Propanone (acetone); C H 0; [67-64-1]
3 6

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21 DC

EXPERIMENTAL VALUES:

SolubilIty of oxacIllIn sodium in acetone at 21 ± 1DC was reported as:
)
0.16 mg cm -3 0.82 x 10 -4 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1DC). If there was any visible Insoluble
matenal the suspension was centrifuged
Within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100DC. The residue
was further dried for 3 hr at 60 DC In a
vacuum oven. After cooling, the residue
was reweighed (± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, coolIng and reweighing
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Oxacillin sodIUm was prOVided by Bristol
Laboratories; Its punty was not specifIed.
Acetone was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:
SolubilIty preciSIOn: none specIfied
Temperature precision: ± 1DC (authors).
REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wnght, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Oxacillin sodium
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COMPONENTS:
\ I) 4-Thla-l-azablcyclo[3,2,0]heptane-2-carboxy IIc aCld-3 ,3-dlmethy1-6[[(5-methyl-3phen y1- 4-lsoxazolyl)carbonyl]am lno]-7-oxo-,
monosodIUm salt (oxac111m sodium);
C19H18Np5SNa; [1173-88-2]
(2) 2-Butanone (methyl ethyl ketone); C H 0;
4 8
[78-93-3]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21·C

EXPERIMENTAL VALUES:

Solubility of oxacillin sodium in methyl ethyl ketone at 21 ± l·C was reported as:
)
0.09 mg cm -3 ( 2.17 x 10 -4 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm 3 of solvent were added to about
200 mg of the antibIOtiC In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1·C). If there was any viSible Insoluble
matenal the suspensIOn was centnfuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm 3 of the clear flit rate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100·C. The reSidue
was further dned for 3 hr at 60·C In a
vacuum oven. After coohng, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.0 1
mg) weighing bottle, and the procedure
of evaporatIOn, drying, cooling and reweighing
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS;
Oxacilhn sodium was provided by Bnstol
Laboratones; ItS purity was not specified.
Methyl ethyl ketone was probably of A.C.S.
or U.S.P. grade (1).

ESTIMATED ERROR:
Solubility preCisIOn: none specified
Temperature preCision: ± l·C (authors).
REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Oxacillin sodium

COMPONENTS:
(J) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy lic aCld-3,3-dlmethyl-6[[(5-methyl-3phen y I -4 -Isoxazolyl)carbonyl]am lno]-7-oxo-,
monosodIUm salt (oxacillin sodIUm);
C19H18N305SNa; [1173-88-2]
(2) Ethane,l, I '-oxybls- (dlethyl ether); C H100;
4
[60-29-7]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of oxacillin sodium In dlethyl ether at 21 ± 1°C was reported as:
)
0.012 mg cm -3 (2.83 x 10-5 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm] of solvent were added to about
200 mg of the antibIOtiC In a 15 cm] glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any VISible Insoluble
material the suspension was centrifuged
Within an hour. After centnfugatlon, the
clear part of the soln was filtered under
vacuum and 2 cm] of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dned for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second ahquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
( ± 0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Oxacillin sodIUm was prOVided by Bnstol
Laboratories; ItS purity was not specified.
Dlethyl ether was
U.S.P. grade (1).

probably

of

A.C.S.

or

ESTIMATED ERROR:
Solubility precIsion: none speCified
Temperature precISion: ± 1°C (authors).

REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wnght, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Oxacillm sodium

619

COMPONENTS:
(I) 4- Thla- I -azablcyclo[3,2,O]heptane-2-carboxyhc aCld-3,3-dlmethy 1-6[[(5-methyl-3phen y1-4-Isoxazol yl)carbonyI]amlno]-7-oxo-,
monosodIUm salt (oxacdlm sodIum);
C 19 H 18NP5SNa; [1173-88-2]
(2) E t hane,dlchloro- (ethylene chloride);
C H C1 ; [1300-21-6]
2 4 2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chern. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21'C

EXPERIMENTAL VALUES:

SolubJilty of oxacilhn sodium In ethylene chloride at 21 ± I'C was reported as:
0.02 mg cm -3 (4.25 x 10 -5 mol dm -3 solutIOn - compJler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± I 'C). If there was any vIsIble Insoluble
material the suspensIon was centrifuged
wIthin an hour. After centrifugatIOn, the
clear part of the soln was fJltered under
vacuum and 2 cm' of the clear fJltrate
were added to a tared (± O. I mg) weIghing
bottle and evaporated at 100'C. The resIdue
was further dried for 3 hr at 60'C In a
vacuum oven. After coohng, the resIdue
was reweIghed (± 0.1 mg). If the resIdue
was 0.5 mg or less, a second ahquot of
clear fdtrate was placed In a tared (± 0.0 I
mg) weIghing bottle, and the procedure
of evaporatIOn, drying, coohng and reweIghing
(± 0.0 I mg) was repeated.

A-U

SOURCE AND PURITY OF MATERIALS:
Oxacilhn sodIUm was provIded by Bristol
LaboratorIes; ItS pUrity was not specifIed.
Ethylene chloride was
or U.S.P. grade (I).

probably

of

A.C.S.

ESTIMATED ERROR:
Solubi1Jty precIsIon: none specifIed
Temperature precIsIOn: ± I'C (authors).

REFERENCES:
(I) WeIss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Oxacillin sodium

COMPONENTS:
(J) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy IIc aCld- 3,3-dlmethy1-6[[(5-methyl-3phen y1-4-lsoxazolyl)carbonyl]amIno]-7-oxo-,
monosodIum salt (oxacIllIn sodium);
C19HlSNp5SNa; [I I 73-SS-2]
(2) 1,4-DlOxane; C H 0 ; [123-91-1]
4 S 2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chem. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21 DC

EXPERIMENTAL VALUES:

SolubIlIty of oxacIllIn sodIUm In 1,4-dlOxane at 21 floC was reported as:
)
0.66 mg cm -3 (1.55 x 10 -3 mol dm -3 solutIon - compIler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
l

Ten cm of solvent were added to about
200 mg of the antIbIOtIC In a 15 cm l glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± I ·C). If there was any vIsIble Insoluble
materIal the suspensIon was centrIfuged
WIthIn an hour. After centrIfugatIOn, the
clear part of the soln was fIltered under
vacuum and 2 cm l of the clear fIltrate
were added to a tared (± 0.1 mg) weIghIng
bottle and evaporated at 100·C. The residue
was further drIed for 3 hr at 60°C In a
vacuum oven. After coolIng, the resIdue
was reweIghed (± 0.1 mg). If the resIdue
was 0.5 mg or less, a second alIquot of
clear fIltrate was placed In a tared (± 0.01
mg) weIghIng bottle, and the procedure
of evaporatIon, drying, coolIng and reweIghIng
(±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
OxacIllIn sodIum was prOVIded by BrIstol
LaboratOrIes; ItS pUrIty was not specIflCd.
1,4-DlOxane was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:
SolubIlIty preCIsIOn: none specIfIed
Temperature precIsIon: ± l·C (authors).
REFERENCES:
(l) WeIss P.J.; Andrew, M.L; WrIght, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Oxacillin sodium
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COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy Iic aCld-3,3-dlmethy 1-6[[(5-methyl-3phen y1-4 -Isoxazolyl)carbony iJammoJ-7-oxO-,
monosodIUm salt (oxacillin sodium);
C19H18Np5SNa; [1173-88-2]
(2) Methane, trichloro- <Chloroform); CHCI ;
3
[67-66-3]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21'C

EXPERIMENTAL VALUES:

Solubility of oxacillm sodium in chloroform at 21 ± l'C was reported as:
-3 (
-4
-3
0.05 mg cm . 1.13 x 10 mol dm
solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(21 ± 1'C). If there was any visible insoluble
material the suspension was centrifuged
withm an hour. After centrifugatlOr" the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighmg
bottie and evaporated at 100'C. The reSidue
was further dried for 3 hr at 60'C m a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (± 0.01
mg) welghmg bottle, and the procedure
of evaporation, drymg, coolmg and rewelghmg
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Oxacillin sodium was provided by Bristol
Laboratories; ItS pUrity was not specified.
Chloroform was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:
Solubility preCISIOn: none specified
Temperature preCisIOn: ± l'C (authors).

REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Oxacillin sodium

COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy Ilc aCld-3, 3-dlmethyl-6([( 5-methyl-3pheny 1-4-lsoxazolyJ)carbonyJ]amlno]-7-oxo-,
monosodium salt (oxacillin sodium);
CI9HI8Np5SNa; [1173-88-2]
(2) Carbon disulfide; CS ; [75-15-0]
2

ORIGINAL MEASUREMENTS:
Marsh, ].R.; Weiss, P.]. J. Ass. Offic. Anal.
Chern. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

SolubilIty of oxacillin sodium In carbon disulfide at 21 ± 1°C was reported as:
)
0.02 mg cm -3 (5.20 x 10 -5 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD ,'APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antIbIOtiC In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any VISible Insoluble
material
the suspenslOn was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°e. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.0 1
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(± 0.0 1 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Oxacillin sodium was prOVided by Bristol
Laboratories; ItS purity was not speCified.
Carbon disulfide was
or U.S.P. grade (I).

probably

of

A.C.S.

ESTIMATED ERROR:
Solubility preCislOn: none specified
Tempera ture preciSion: ± 1°C (authors).
REFERENCES:
(I) Weiss P.].; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Oxacillin sodium
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COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,O]heptane-2-carboxyhc aCld-3,3-dlmethy 1-6[[(5-methyl-3p hen y 1- 4-Isoxazolyl)carbonyI]am lno]-7-oxo-,
monosodIum salt (oxacdlm sodIUm);
C19H18N305SNa; [1173-88-2]
(2) Pyridine; C H N; [110-86-1]
6 5

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J. J. Ass. Offk. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21·C

EXPERIMENTAL VALUES:

Solublhty of oxacJihn sodIum In pyridine at 21 ± I· C was reported as greater than:
20 mg cm -3 (Greater than 4.72 x 10-2 mol dm -3 solutIOn - compJier ).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antIbiotIc In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± I ·C). If all of the material appeared
to be In solutIOn, the solublhty was consIdered
to be greater than 20 mg cm-'.

SOURCE AND PURITY OF MATERIALS:
OxacJilln sodIum was provIded by Bristol
LaboratOries; ItS pUrity was not specifIed.
Pyridine was probably of A.C.S. or U.S.P.
grade (I).

ESTIMATED ERROR:
Solublhty precIsIOn: none speCIfIed
Temperature preCIsIOn: ± I·C (authors).

REFERENCES:
(1) WeIss P.J.; Andrew, M.L.; WrIght, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Oxacillin sodium

COMPONENTS:
(I) 4- Thla-l-azabicyclo[3,2,0]heptane-2-carboxy lic aCld-3,3-dlmethy 1-6L[(5-methyl-3phen y1-4 -Isoxazolyl)carbonyl]amlnO} 7-oxo-,
monosodium salt (oxacillin sodIUm);
C 19H 18N 5SNa ; [I 173-88-2]
(2) Formamlde; CH NO; [75-12-7]
3

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. OUie. Anal.
Chem. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:

P

A. Regosz

One temperature: 21·C

EXPERIMENTAL

VALUE~:

Solubility of oxacillin sodIUm in formam Ide at 21 ± I·C was reported as greater than:
-3
-2-3
20 mg cm
(Greater than 4.72 x 10
mol dm
solutIOn - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± I ·C). If all of the material appeared
to be In solutIOn, the solubility was conSidered
to be greater than 20 mg cm-'.

SOURCE AND PURITY OF MATERIALS;
OxaCillin sodium was prOVided by Bristol
Laboratories; ItS pUrity was not specified.
Formamlde was probably of A.C.S. or U.S.P.
grade (I).

ESTIMATED ERROR:
Solubility precIsion: none speCified
Temperature precIsion: ± I·C (authors).
REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Oxacillin sodium

CfIJP~:'f~n:

l-azablcyclo[3,2,O]heptane-2-carboxy!lc aCld-3, 3-dlmethy 1-6[[(5-methyl-3pheny 1-4-lsoxazolyl)carbonyl]amlno)-7-oxo-,
monosodIUm salt (oxacillin sodIUm);
C19H18Np5SNa; [1173-88-2]
(2) 1,2-EthanedlOl (ethylene glycol); C H 0 ;
2 6 2
[l 07-21-1]

VARIABLES:

625

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offie. Anal.
Chern. 1967, 50, 457-62.

PREPARED BY:
A. Regosz

One temperature: 21 C
0

EXPERIMENTAL VALUES:

Solubility of oxacillin sodium In ethylene glycol at 21 ± lOC was reported as greater than:
-3
-2-3
20 mg cm . (Greater t:lan 4.72 x 10 mol dm
solutIOn - compiled.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibiotic In a 15 em) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± lOC). If all of the material appeared
to be In solutIOn, the solubility was conSidered
to be greater than 20 mg cm- 3 •

SOURCE AND PURITY OF MATERIALS;
OxaCillin sodIUm was prOVided by Bristol
Laboratories; ItS pUrity was not specified.
Ethylene glycol was
or U.S.P. grade (I).

probably

of

A.C.S.

ESTIMATED ERROR:
Solubility preCisIOn: none specified
Temperature preCisIOn: ±loC (authors).
REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Oxacillin sodium

COMPONENTS:
(1) 4- Thla-l-azablcyc!o[3,2,0]heptane-2-carboxy llc aCld-3,3-dlmethyl-6[[(5-methyl-3pheny l-4-lsoxazolyJ)carbonyl]ammo}7-oxo-,
monosodium salt (oxacillin sodium);
C 19H l8N 305SNa; [I 173-88-2]
(2) 1,2-PropanediOl (propylene glycoJ); C H 0 ;
3 8 2
[57-55-6]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of oxacillin sodIUm m propylene glycol at 21 ± 1°C was reported as greater than:
)
20 mg cm -3 (Greater than 4.72 x 10 -2 mol dm -3 solutiOn - compiler.

AUXILIARY INFORMATION
METHOD:APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiOtiC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(21 ± 1°C). If all of the material appeared
to be m solutiOn, the solubllit~ was conSidered
to be greater than 20 mg cm- •

SOURCE AND PURITY OF MATERIALS;
Oxacillm sodIUm was prOVided by Bristol
LaboratOries; ltS purity was not specified.
Propylene glycol was
or U.S.P. grade (1).

probably

of

A.C.S.

ESTIMATED ERROR:
Solubility precIsion: none speCIfied
Temperature precIsion: ± 1°C (authors).

REFERENCES;
(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Oxacillin sodium
COMPONENTS:
(1) 4- Thla-l-azabicyclo[3,2,O]heptane-2-carboxy lic aCld- 3, 3-dlmethy l-6[[(5-methyl-3phen y1- 4-lsoxazolyI)carbonyl]amlno]-7-oxo-,
monosodIUm salt (oxacillin sodIUm);
C19H18N305SNa; [1173-88-2)
(2) Methane,sulflnylbls- (dimethyl sulfoxide);
C H 0S; [67-68-5]
2 6
VARIABLES:
One temperature: 21 0 C
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ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

SolUbility of oxacillin sodium In dimethyl sulfoxide at 21 ± IOC was reported as greater than:
-3
-2-3
20 mg cm
(Greater than 4.72 x 10 mol dm
solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotiC in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± IOC). If all of the material appeared
to be In solutIOn, the solubility was conSidered
to be greater than 20 mg cm-'.

SOURCE AND PURITY OF MATERIALS:
Oxacillin sodium was provided by Bristol
Laboratories; ItS pUrity was not speCified.
Dimethyl sulfoxide was probably of A.C.S.
or U.S.P. grade (1).

ESTIMATED ERROR:
Solubility preciSIOn: none speCified
Temperature precIsion: ± IOC (authors).

REFERENCES:
(l) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Oxacillin sodium

COMPONENTS:
(I) 4- Thla-l-azabicyclo[3,2,0]heptane-2-carboxy lic acid-3,3-dlmethy 1-6l[(5-methyl-3phen y1-4 -Isoxazolyl)carbonyl]amlno]-7-oxo-,
monosodIUm salt (oxacillin sodium);
C19H18N305SNa; [1173-88-2]
(2) 2-Propanol (lsopropanoJ); C H 0; [67-63-0]
3 8

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21·C

EXPERIMENTAL VALUES:

Solubility of oxacillin sodium in Isopropanol at 21 ± I·C was reported as:
3.58 mg cm -3 (8.45 x 10 -3 mol dm -3 solutIOn - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibIOtiC In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± I ·C). If there was any VISible Insoluble
matenal the suspension was centnfuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100·C. The reSidue
was further dned for 3 hr at 60·C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS;
Oxacillin sodium was provided by Bnstol
Laboratones; ItS punty was not speCified.
Isopropanol was probably of A.C.S. or U.S.P.
grade (I).

ESTIMATED ERROR:
Solubility precision: none speCified
Temperature preciSIOn: ± I·C (authors).

REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wnght, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Oxacillin sodium
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COMPONENTS:
(l) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy hc acid- 3,3-dlmethy 1-6[[(5-methyl-3phen y1-4-lsoxazolyl)carbonyl]ammo]-7-oxo-,
monosodium salt (oxacillin sodium);
CI9HI8Np5SNa; [1173-88-2]
(2) I-Butanol,3-methyl- (Isoamyl alcohol);
C H 0; [123-51-3]
2 I2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of oxacillin sodium in Isoamyl alcohol at 21 ± 1°C was reported as:
)
0.86 mg cm -3 . (2.03 x 10 -3 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibiotic m a 15 em) glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(21 ± 1°C). If there was any viSible msoluble
material the suspenSIOn was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear filtrate
were added to a tared ( ± 0.1 mg) welghmg
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C m a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drymg, cooling and reweighing
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Oxacillin sodium was prOVided by Bristol
Laboratories; ItS pUrity was not specified.
Isoamyl alcohol was
or U.S.P. grade (1).

probably

of

A.C.S.

ESTIMATED ERROR:
Solubility preCisIOn: none speCified
Temperature precIsIOn: ±loC (authors).
REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Nafcillin sodium

COHPONENTS:
(1) 4-Thla-azablcyclo[3,2,0]heptane-2-carboxy1Jc
aCld,6-[[(2-ethoxy-l-naphthalenyl)carbony1]ammo]-3,3-dlmethyl-7-oxo, monosodium salt
(nafcillin sodIUm); C H N 0 SNa;
21 21 2 5
[985-16-0]

EVALUATOR:
Eric Tom1Jnson.
Department of Pharmacy,
University of Amsterdam,
The Netherlands.
December 1983.

(2) All solvents

CRITICAL EVALUATION:
Marsh and Weiss have determmed the solubl1JtJes of nafClI1Jn sodium In 23 different non
aqueous solvents and In various aqueous solvents at 294:: I K (1). These workers studied a
sample of the antibIOtiC desCribed as a pooled commerCIal preparation, ItS pUrity was not
speCified. The amount of penlcillm dissolved was estimated by either drymg a solution to
constant weight, or, with some solvents, by visual exammatlOn, sucf that no eVidence of
undissolved solute mdlcated a solubility of greater than 20 mg cm- • All values reported
were uncorrected for solvent blank, which was generally less than 0.05 mg total. All data
accordmg to Marsh and Weiss have been recalculated to SI Units (evaluator). Solubi1Jtles
m non aqueous solvents are given m the Table.
Solvent

a

methanol
ethanol
cyclohexane
benzene
1Jgrom
Isooctane
carbon tetrachloride
ethyl acetate
Isoamyl acetate
acetone
methyl ethyl ketone
dlethylether
ethylene chlOride
1,4-dlOxane
chloroform
carbon disulfide
pYridme
formamlde
ethylene glycol
propylene glycol
dimethyl sulfOXide
Isopropanol
Isoamyl alcohol

c
c
-5
8.0 X 10_
4
1.19 X 10

o
o

o

c
1.14 x 10- 2
c

c
9.35 x 10- 4
c
c
c
-4
1.33 x 10
c
c
c
c
c
c
c

( a All solvents are probably of U.S.P. or A.C.S. grade as prevIous (2); b Units calculated
by evaluator; c solubl1Jty greater than 4.60 x 10- 2 mol dm- 3 ).
Marsh and Weiss have reported the solubility of nafcillm sodIUm In water, 0.1 N HCI and
0.1 N NaOH to be greater than 4.60 x 10- 2 mol dm- 3 , 2.18 x 10'-2 mol dm- 3 , and greater
than 4.60 x 10- 2 mol dm- 3, respectively (Units - evaluator).
All these val~es for solubility In both aqueous and non aqueous solvents have an estimated
precIsion of - 5% (evaluator). Because of the unstated pUrity of the sample, and smce the
values reported are unconfirmed, these solubilities are deSignated as bem highly tentative,
except for where the solubility IS reported as bemg greater than 4.60 x 10- mol dm- 3, (which
are regarded as bemg doubtful). Values reported as bemg 0 mol dm- 3 are rejected smce
the sensitivity of the assay used IS not suffiCient for thiS value to be Viewed with any certamty.

2

REFERENCES
(1) Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal. Chern. 1967, 50, 457.

(2) WeiSS, P.J.; Andrew, M.L.; Wright, W.W. Antibiotics and Chemotherapy 1957, 7, 374.

Nafcillin sodium
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COMPONENTS:
(I) 4- Thia-I-azablcyclo[3,2,0]heptane-2-carboxylic aCld,6-[[(2-ethoxy-l-naphthaleny I)
ca r bon y IJam Ino]- 3,3 -d Imethy1-7-oxo,monosodium salt (nafClllin sodium); C 21 H 21 N20 5
SNa; [985-16-0)
(2) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solublhty of nafcillin sodium In water at 21 ± 1°C was reported as greater than:
)
20 mg cm -3 . (Greater than 4.6 x 10 -2 mol dm -3 solutiOn - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm] of water were added to about
200 mg of the antibiotic In a 15 cm] glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 -t 1°C). If all of the matenal appeared
to be In solution, the solubihty was considered
to be greater than 20 mg cm-].

SOURCE AND PURITY OF MATERIALS:
Nafcilhn sodIUm was a pooled commercial
preparation; ItS punty was not specified.
Water was
grade (I).

probably

of

U.S.P.

or

A.C.S.

ESTIMATED ERROR:
Solubility precIsion: none specified
Temperature precIsion: ±I °C (authors).
REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wnght, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Nafcillin sodium

COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy IIC aCJd,6-[(2-ethoxy-l-naphthaleny j)
ca r bon yIJam In 0]- 3, 3-dl methy1-7-oxo, monosodIUm salt (nafcJl1Jn sodIUm); C H N 0
21 21 2 5
SNa; [985-16-0]
(2) Hydrochloric aCId; HCI; [7647-01-0]
(3) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubl1Jty of nafcJl1Jn sodIUm in 0.1 N HCI solutIOn at 21± 1°C was reported as:
2
,
9.53 mg cm -3 (2.1 8 x 10- mo I dm - 3
solutIOn
- compl'I er )•

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibIOtiC In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any visible Insoluble
material the suspensIOn was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was fJltered under
vacuum and 2 cm) of the clear fJltrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the residue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear fJltrate was placed In a tared (t 0.0 I
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(± 0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Nafcillm sodium was a pooled commercial
preparation; ItS purity was not specJfied.
PUrity of hydrochloric aCid was not specJfled.
The water was probably of U.S.P. or A.C.S.
grade (I).

ESTIMATED ERROR:
SolubJlity preCIsion: none specJfied
Temperature precIsion a I °C (authors).

REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Nafcillin sodium
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COMPONENTS:
(I) 4- Thla-l-azabicyclo[3,2,0]heptane-2-carboxy bc aCld,6-([(2-ethoxy-l-naphthalenyJ)
ca rbon y I]a m Ino]- 3, 3-dl methy1-7-oxo,monosodIum salt (nafcdlm sodIum); C H 21 N 0 5
2
21
SNa; [985-16-0]
(2) SodIum hydroxIde;
NaOH; [1310-73-2]
(3) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chern. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

SolubJlity of nafcillin sodIum in 0.1 N NaOH solutIon at 21 ± 1°C was reported as greater than:
. )•
20 mg cm -3 (Greater t~an 4.6 x 10 -2 mol dm -3 solution - compJler

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten em 3 of 0.1 N NaOH were added to
about 200 mg of the antIbIOtiC m a 15 cm 3
glass-stoppered test tube and shaken thoroughly by hand for about 2 min at room temperature (21 ± l°e). If all of the matenal appeared
to be m solutIOn, the solubJlity was considered
to be greater than 20 mg cm- 3 •

SOURCE AND PURITY OF MATERIALS:
NafcJliJn sodIum was a pooled commercial
preparatIOn; ItS purity was not specIfied.
PurIty of sodIum hydroxide was not specifIed.
The water was probably of U.S.P. or A.C.S.
grade (I).

ESTIMATED ERROR:
SolubliJty preCIsIOn: none specIfied
Temperature precIsIon: ±I °C (authors).
REFERENCES:
(I) WeIss P.J.; Andrew, M.L.; Wnght, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Nafciflin sodium

COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy Ilc aCld,6-[[(2-ethoxy-l-naphthalenyJ)
carbony l]amJno]- 3, 3-dlmethyl-7-oxo,monosodium salt (nafcillm sodIUm); C H N 0
21 21 2 5
SNa; [985-16-0]
(2) Methanol; CH 0; [67-56-1]
4

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of nafcillin sodium in methanol at 21 ± 1°C was reported as greater than:
-3
-2-3
20 mg cm . (Greater than 4.6 x 10
mol dm
solutIOn - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± 1°C). If all of the matenal appeared
to be In solutIOn, the solubility was considered
to be greater than 20 mg cm-'.

SOURCE AND PURITY OF MATERIALS;
Nafcillin sodIUm was a pooled commerCial
preparation; its punty was not specified.
Methanol was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:
Solubility precIsion: none specified
Temperature preciSIOn: ±1°C (authors).

REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wnght, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy Ilc aCld,6-[[(2-ethoxy-l-naphthalenyJ)
car bony I]am Ino]- 3, 3-dlmethyl-7-oxo,monosodIum salt (nafcIlhn sodIum); C H N 0
21 21 2 5
SNa; [985-16-0]
(2) Ethanol; C H 0; [64-17-5]
2 6

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21 DC

EXPERIMENTAL VALUES:

SolubIlity of nafcilhn sodIum in ethanol at 21 ± IDC was reported as greater than:
.
20 mg cm -3 (Greater than 4. 6 x 10-2 mo I d m- 3
solutIOn
- compl'1 er )•

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mIn at room temperature
(21 ± I DC). If all of the materIal appeared
to be In solutIon, the solublhty was conSIdered
to be greater than 20 mg cm-'.

SOURCE AND PURITY OF MATERIALS:
NafcillIn sodIUm was a pooled commercIal
preparation; ItS pUrIty was not speCIfIed.
Ethanol was
grade (1).

probably

of

U.S.P.or

A.C.S.

ESTIMATED ERROR:
SolubIlIty precISIon: none specified
Temperature precision: ± I DC (authors).

REFERENCES:
(1) WeIss P.J.; Andrew, M.L.; WrIght, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Nafcillin sodium

COMPONENTS:
(1) 4- Thla-1-azablcyclo[3,2,0]heptane-2-carboxylic aCld,6-[[(2-ethoxy-1-naphthaleny J)
car bony I Jam Jno]- 3, 3-dlmethyl-7-oxo,monosodium salt (nafclllln sodium); C H N 0
21 21 2 5
SNa; [985-16-0]
(2) Cyclohexane; C H ; [110-82-7]
6 12

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of nafClll10 sodium 10 cyclohexane at 21 ± 1°C was reported as:
)
0.04 mg cm -3 (8.02 x 10 -5 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any vIsible 1Osoluble
material the suspensIOn was centrifuged
wlthm an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) welgh10g
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed 10 a tared (± 0.01
mg) welgh10g bottle, and the procedure
of evaporatIOn, dry1Og, coo1mg and reweighmg
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Nafcillin sodium was a pooled commercial
preparatIOn; ItS pUrity was not specified.
Cyclohexane was
U.S.P. grade (1).

probably

of

A.C.S.

or

ESTIMATED ERROR:
Solubility precISIon: none specified
Temperature preCIsion: ± 1°C (authors).
REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Nafcillin sodium
COMPONENTS:
(1) 4- Thla-l-azabicyclo[3,2,0]heptane-2-carboxy Ilc acid,6-[[(2-ethoxy-l-naphthalenyJ)
car bon yIJam Ino]- 3, 3-dlmethy1-7-oxo,monosodium salt (nafcillm sodium); C 21 H 21 N20 5
SNa; [985-16-0]
(2) Benzenq C H ; [71-43-2]
6 6

ORIGINAL MEASURE!'!ENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:

637

A. Regosz

One temperature: 21·C

EXPERIMENTAL VALUES:

Solubility of nafCllhn sodium m benzene at 21 ± I·C was reported as:
0.05 mg cm -3 • (1.19 x 10 -4 mol dm -3 solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(21 ± 1·C). If there was any visible insoluble
material the suspension was centrifuged
withm an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighmg
bottle and evaporated at 100·C. The reSidue
was further dried for 3 hr at 60·C m a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (± 0.0 1
mg) weighmg bottle, and the procedure
of evaporation, drymg, cooling and reweighing
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Nafcillin sodium was a pooled commercial
preparation; its purity was not specified.
Benzene was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:
Solubility precision: none specified
Temperature preciSIOn: ±1·C (authors).

~fERENCES:

(1)

Weiss P.J.; Andrew, M.L; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Nafcillin sodium

COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy llc aCld,6-[[(2-ethoxy-l-naphthaleny I)
car bony l]am Ino]- 3, 3-dlmethyl-7-oxo,monosodIUm salt (nafcIllIn sodIUm); C 21 H 21 N 20 5
SNa; [985-16-0]
(2) Petroleum ether (IIgroln)

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

SolubilIty of nafcIllIn sodium in ligroin at 21 ± 1°C was reported as:
0.0 mg cm -3

(0.0 mol dm -3 sollutlOn - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any VISible Insoluble
material the suspensIOn was centrifuged
Within an hour. After centrifugation, the
clear part of the soIn was fIltered under
vacuum and 2 cm' of the clear fIltrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the residue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear fIltrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
NafcIllln sodium was a pooled commercial
preparation; ItS pUrity was not specified.
Llgroln was
grade (1).

probably

of

A.C.S.

or

U.S.P.

ESTIMATED ERROR:
SolubilIty preCIsion: none speCified
Temperature precision: ± 1°C (authors).
REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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COMyONENTS:
(1 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy llc aCld,6-[[(2-ethoxy-l-naphthaleny 1)
car bon yl]am Ino]- 3, 3-dlmethy1-7-oxo,monosodIUm salt (nafcJlhn sodIum); C 21 H N 20 5
21
SNa; [985-16-0]
(2) Pentane,2,2,4-trlmethyl
(Isooctane);
C H ; [540-84-1]
8 18

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J. J. Ass. OUic. Anal.
Chem. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

SolubJlity of nafcJlhn sodium in Isooctane at 21 ± 1°C was reported as:
0.0 mg cm -3 (
0.0 mol 3
dm
solutIOn - compJler ) •

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antIbIOtIC In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any VISIble Insoluble
matenal the suspensIOn was centnfuged
WIthin an hour. After centnfugatlOn, the
clear part of the soln was fJltered under
vacuum and 2 cm) of the clear fJltrate
were added to a tared (± 0.1 mg) weIghing
bottle and evaporated at 100°C. The reSIdue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSIdue
was reweIghed ( ± 0.1 mg). If the reSIdue
was 0.5 mg or less, a second ahquot of
clear fIltrate was placed In a tared (± 0.0 1
mg) weIghing bottle, and the procedure
of evaporatIOn, drying, coohng and reweIghing
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
NafClllm sodIUm was a pooled commerCIal
preparatIOn; its punty was not speCIfied.
Isooctane was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:
Solublhty preCISIOn: none specified
Temperature precIsIon: ± 1°C (authors).
REFERENCES:
(l) WeIss P.J.; Andrew, M.L.; WrIght, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Nafcillin sodium

COMPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxylic acid,6-[[(2-ethoxy-l-naphthalenyl)
ca r bony IJam Ino]- 3, 3-dlmethyl-7-oxo,monosodIUm salt (nafcillin sodium); C21H21N205
SNa; [985-16-0]
(2) Methane, tetrachloro- (carbon tetrachloride);
CCI ; [56-23-5]
4

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:

One temperature: 21°C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of nafcillin sodium in carbon tetrachloride at 21 ± 1°C was reported as:
-3
-3
0.0 mg cm • (0.0 mol dm
solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any visible Insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the residue
was reweighed (± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
( ±O.O I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Nafcillin sodium was a pooled commerCial
preparation; its purity was not specified.
Carbon tetrachloride was probably of A.C.S.
or U.S.P. grade (1).

ESTIMATED ERROR:
Solubility precisIOn: none specified
Temperature precisIOn: ± 1°C (authors).

REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Nafcillin sodium
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COMPONENTS:
(I) 4- Thla-l-azablcyc!o[3,2,0]heptane-2-carboxy hc aCld,6-[[(2-ethoxy-l-naphthaleny 1)
car bon y I Jam Ino]- 3, 3-dlmethyl-7-oxo,monosodIum salt (nafclllin sodium); C H N 0
21 21 2 5
SNa; [985-16-0]
(2) AcetIc aCld,ethyl ester (ethyl acetate);
C H 0 ; [141-78-6]
4 8 2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeISs, P.J. J. Ass. Offic. Anal.
Chern. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21 DC

EXPERIMENTAL VALUES:

Solubility of nafclllin sodIum in ethyl acetate at 21 ± I DC was reported as greater than:
.
20 mg cm -3 (Greater than 4.60 x 10 -2 mol dm - 3
solutIOn
- compl Ier ).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtIC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(21 ± I DC). If all of the material appeared
to be In solutIOn, the solubIlity was consIdered
to be greater than 20 mg cm-'.

SOURCE AND PURITY OF MATERIALS;
Nafclllin sodium was a pooled commerCIal
preparatIon; ItS purity was not specifIed.
Ethyl acetate was
U.S.P. grade (1).

probably

of

A.C.S.

or

ESTIMATED ERROR:
Solubility precisIOn: none specifIed
Temperature precIsIon: ± I DC (authors).

REFERENCES:
(I) WeIss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Nafcillin sodium

COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxy lIc aCld,6-[[(2-ethoxy-l-naphthalenyl)
carbony IJam Ino]- 3, 3-dlmethyl-7-oxo,monosodIum salt (nafcllhn sodIUm); C H N 0
21 21 2 5
SNa; [985-16-0]
(2) I-Butanol,3-methyl acetate (Isoamyl
acetate); C 7H14°2; [I23-92-2]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:

One temperature: 21°C

A. Regosz

EXPERIMENTAL VALUES:

Solubthty of nafcllhn sodIum m Isoamyl acetate at 21 ± I °C was reported as:
-3
-2
-3
4.85 mg cm
(1.14 x 10 mol dm
solutIOn - compIler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antIbIOtIC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any vIsible Insoluble
materIal the suspension was centrIfuged
wlthm an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weIghing
bottle and evaporated at 100°C. The reSIdue
was further dried for 3 hr at 60°C In a
vacuum oven. After coohng, the residue
was reweIghed (± 0.1 mg). If the reSIdue
was 0.5 mg or less, a second ahquot of
clear fIltrate was placed In a tared (± 0.0 I
mg) welghmg bottle, and the procedure
of evaporatIOn, drymg, coohng and reweighing
( ± 0.0 I mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Nafclllin sodium was a pooled commerCIal
preparatIOn; ItS pUrity was not speCIfIed.
Isoamyl acetate was
or U.S.P. grade (I).

probably

of

A.C.S.

ESTIMATED ERROR:
Solubility preciSIOn: none specifIed
Temperature preciSIOn: ± 1°C (authors).

REFERENCES:
(I) WeIss P.J.; Andrew, M.L.; WrIght, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Nafcillin sodium
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COMPONENTS:
(l) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxylIc aCld,6-[[(2-ethoxy-l-naphthaleny I)
car bon y I]a m Ino]- 3, 3-dlmethy1-7-oxo,monosodIum salt (nafcl1lm sodIum); C21H21N205
SNa; [985-16-0]
(2) 2-Propanone (acetone); C H 0; [67-64-1]
3 6

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeISS, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solublhty of nafcl1lm sodIUm m acetone at 21 ± lOC was reported as greater than:
-3
-2-3
20 mg cm
(Greater than 4.6 x 10 mol dm solutIon - compIler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antIbIOtIC m a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(21 ± IOC). If all of the material appeared
to be m solutIon, the solublhtr was conSIdered
to be greater than 20 mg cm- •

SOURCE AND PURITY OF MATERIALS:
Nafcilhn sodIUm was a pooled commercial
preparation; ItS purIty was not specifIed.
Acetone was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:
Solubl1Jty preCIsion: none specifIed
Temperature precIsIon: floC (authors).

REFERENCES:
(l) WeIss P.J.; Andrew, M.L.; Wright, W. W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Nafcillin sodium

COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxylic aCld,6-[[(2-ethoxy-l-naphthalenyI)
car bon yI]a m Ino]- 3, 3-dlmethy1-7-oxo,monosodium salt (nafcl1lln sodium); C H 1N 0 5
21 2 2
SNa; [985-16-0]
(2) 2-Butanone (methyl ethyl ketone); C H 0;
4 8
[78-93-3]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offie. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of nafclllin sodium In methyl ethyl ketone at 21 ± 1°C was reported as greater than:
3 solution - compiler).
20 mg cm -3 (Greater than 4.6 x 10- 2
moldm

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibIOtiC In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± 1°C). If all of the material appeared
to be In solutIOn, the solubility was conSidered
to be greater than 20 mg cm- 3 •

SOURCE AND PURITY OF MATERIALS:
Nafclllin sodium was a pooled commercial
preparation; Its purity was not specified.
Methyl ethyl ketone was probably of A.C.S.
or U.S.P. grade (1).

ESTIMATED ERROR:
Solubility precIsion: none specified
Temperature preCisIOn: ± 1°C (authors).

REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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CPW8~f~1~: l-azablcyclo[3,2,0]heptane-2-carbo-

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:

One temperature: 21°C

A. Regosz

xylIc aCld,6-[[(2-ethoxy-l-naphthalenyl)
car bon y I Jam Ino]- 3, 3-dlmethyl-7-oxo,monosodIUm salt (nafClllm sodIUm); C21H21N205
SNa; [985-16-0]
(2) Ethane,l,l '-oxybls- (dIe thy I ether); C H O;
4 lO
[60-29-7]

EXPERIMENTAL VALUES:

Solubihty of nafcJllm sodIUm in dlethyl ether at 21 ± 1°C was reported as:
-3
-4
-3.
.)
0.41 mg cm • (9.35 x 10 mol dm solutIOn - compJler •

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibIOtic m a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temp
(21 ± 1°C). If there was any visible msoluble
material the suspensIOn was centrifuged
withm an hour. After centrifugatIOn, the
clear part of the soln was fJltered under
vacuum and 2 cm) of the clear fJltrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSIdue
was further dried for 3 hr at 60°C m a
vacuum oven. After coolmg, the reSIdue
was reweIghed (± 0.1 mg). If the reSIdue
was 0.5 mg or less, a second ahquot of
clear filtrate was placed m a tared (± 0.01
mg) welghmg bottle, and the procedure
of evaporatIOn, drying, coohng and reweighing
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
NafcJllin sodIUm was a pooled commercIal
preparation; its purity was not specified.
Diethyl ether was
U.S.P. grade (1).

probably

of

A.C.S.

or

ESTIMATED ERROR:
Solublhty precision: none specifIed
Temperature precisIOn: ± 1°C (authors).
REFERENCES:
(1) WeIss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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COMPONENTS:
(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxylic aCld,6-[[(2-ethoxy-l-naphthaleny J)
car bony IJam Ino]- 3,3-dlmethyl-7-oxo,monosodium salt (nafcIlIIn sodIUm); C21H21N205
SNa; [985-16-0]
(2) E t hane,dlchloro- (ethylene chloride);
C H C1 ; [1300-21-6]
2 4 2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50,457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21 °C

EXPERIMENTAL VALUES:

SolubIlity of nafcIllm sodium In ethylene chloride at 21 ± 1°C was reported as greater than:
3 solutIOn - compIler).
20 mg cm -3 (Greater than 4.6 x 10- 2
moldm

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten em' of solvent were added to about
200 mg of the antibiotiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± 1°C). If all of the material appeared
to be In solutIOn, the solublhty was conSidered
to be greater than 20 mg cm-'.

SOURCE AND PURITY OF MATERIALS;
NafcIlhn sodIUm was a pooled commerCIal
preparation; ItS pUrity was not specified.
Ethylene chlOride was
or U.S.P. grade (I).

probably

of

A.C.S.

ESTIMATED ERROR:
Solublhty precIsion: none speCIfied
Tempera ture preCISIOn: ± I °C (authors).
REFERENCES;
(I) Weiss P.J.; Andrew, M.L.; Wright, W. W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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COMPONENTS:
(1) 4- Thla-l-azablcyc!o[3,2,0]heptane-2-carboxy Ilc aCld,6-[[(2-ethoxy-l-naphthaleny J)
carbony l]amIno]- 3,3-dlmethyl-7-oxo,monosodIum salt (nafcJ1hn sodIUm); C 21 H 21 N20 5
SNa; [985-16-0]
(2) 1,4-DlOxane; C H 0 ; [123-91-1]
4 8 2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chem. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

SolubIlIty of nafcIllIn sodIum In 1,4-dlOxane at 21 ± 1°C was reported as greater than:
3 solutIon - compIler).
20 mg cm -3 (Greater than 4.6 x 10- 2
moldm

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antIbIotic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mIn at room temperature
(21 ± 1°C). If all of the materIal appeared
to be In solutIon, the solubIlIty was consIdered
to be greater than 20 mg cm-'.

SOURCE AND PURITY OF MATERIALS:
Nafcilhn sodIum was a pooled commercIal
preparatIon; ItS punty was not specIfied.
1,4-Dioxane was probably of A.C.S. or U.S.P.
grade (I).

ESTIMATED ERROR:
SolubIlIty precIsIon: none specIfIed
Temperature precIsIon: ±1°C (authors).

REFERENCES:
(J) WeIss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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COMPONENTS:
(l) 4- ThIa-l-azablcyclo[3,2,0]heptane-Z-carboxy IIC acid,6-[[(2-ethoxy-l-naphthalenyJ)
car bon yI]am Ino]- 3, 3-dimethyl-7-oxo,monosodium salt (nafcillin sodIum); C H N 0
21 Z1 Z 5
SNa; [985-16-0]
(Z) Methane,tnchloro- (chloroform); CHCI ;
3
[67-66-3]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: Zl°C

EXPERIMENTAL VALUES:

SolubilIty of nafcIllin sodium in chloroform at 21± 1°C was reported as greater than:
. )
20 mg cm -3 (Greater than 4.6 x 10 -Z mol dm -3 SolutIon - compIler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of

solvent

were

SOURCE AND PURITY OF MATERIALS:
added

to

about

200 mg of the antibIotic in a 15 cm' glass-

stoppered test tube and shaken thoroughly
by hand for about Z min at room temperature
(21 ± 1°C). If all of the material appeared
to be In solution, the solubility wa~ considered
to be greater than 20 mg cm-'.

NafcillIn sodium was a pooled commercIal
preparatIon; ItS purIty was not specIfIed.
Chloroform was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:
SolubilIty precision: none specIfIed
Temperature precision: ±l°C (authors).

REFERENCES:
(1) WeIss P.J.; Andrew, M.L.; WrIght, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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COMPONENTS:
(1) 4- Thla-l-azablCyclo[3,2,0]heptane-2-carbox y II c aCld,6-[[(2-ethoxy-l-naphthalenyl)
car bon yl]a m Ino]- 3, 3-dlmethyl-7-oxo,monosodium salt (nafciliin sodium); C H 21 N 20 5
21
SNa; [985-16-0]
(2) Carbon disulfide; CS ; [75-15-0]
2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of nafciliin sodium In carbon disulfide at 21 ± 1°C was reported as:
)
0.06 mg cm -3 ( 1.33 x 10 -4 mol dm -3 solution - compiler.

AUXI Ll ARY INFORNATION
METHOD APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 ± 1°C). If there was any vIsible Insoluble
material the suspensIOn was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the residue
was reweighed (± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporatIOn, drying, cooling and reweighing
( ±0.01 mg) was repeated.

SOURCE AND PURl TY OF MATERI ALS:
Nafclllin sodium was a pooled commerCial
preparation; ItS pUrity was not specified.
Carbon disulfide was
or U.S.P. grade (1).

probably

of

A.C.S.

ESTIMATED ERROR:
Solubility precIsion: none specified
Temperature precIsion: ± 1°C (authors).

1-------------------REFERENCES:
(1) Weiss

P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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COMPONENTS:

ORIGINAL MEASUREMENTS:

(I) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbo-

xy Ilc aCld,6-[[(2-ethoxy-l-naphthalenyI)
carbony IJam Ino]- 3, 3-dlmethyl-7-oxo,monosodIum salt (nafcJilln sodIUm); C H N 0
21 21 2 5
SNa; [985-16-0]
(2) PyrIdine; C H N; [110-86-1]
6 5
VARIABLES:

Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

PREPARED BY:

A. Regosz

One temperature: 21°C
EXPERIMENTAL VALUES:

Solublhty of nafcilhn sodium In pyridine at 21 ± 1°C was reported as greater than:
-3
-2-3
20 mg cm
(Greater than 4.6 x 10 mol dm
solutIOn - compJier).

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antIbiotIc in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± 1°C). If all of the material appeared
to be In solutIon, the solubility was consIdered
to be greater than 20 mg cm-'.

SOURCr. AND PURITY OF MA1ERIALS:

Nafcillin sodIUm was a pooled commercIal
preparatIOn; ItS pUrity was not speCIfIed.
Pyridine was probably of A.C.S. or U.S.P.
grade (1).

r.STIMATED ERROR:

Solubihty precIsIon: none speCIfied
Temperature preciSIOn: ± 1°C (authors).
REFERENCES:

(I) WeIss

P.J.; Andrew, M.L.; WrIght, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Nafcillin sodium
COMPONENTS:

(1) 4- Thla-l-azablcycJo[3,2,0]heptane-2-carboxylic aCld,6-[[(2-ethoxy-l-naphthaleny J)
carbony I]amino]- 3, 3-dlmethyl-7-oxo,monosodium salt (nafcl1lln sodium); C H N 0
21 21 2 5
SNa; [985-16-0]
(2) Formamlde; CH NO; [75-12-7]
3

VARIABLES:

651

ORIGINAL MEASUREMENTS:

Marsh, J.R.; Weiss, P.J. J. Ass. Offk. Anal.
Chern. 1967,50, 457-62.

PREPARED BY:

A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubl1lty of nafcl11Jn sodium In formamlde at 21 ± 1°C was reported as greater than:
-3
-2-3
20 mg cm
(Greater than 4.6 x 10 mol dm
solution - compiler>.

AUXILIARY INFORHATION
METHOD'APPARATUS/PROC~DURE:
3

Ten cm of solvent were added to about
200 mg of the antibIOtic In a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± 1°C). If all of the material appeared
to be In solutIOn, the solubl1Jty was considered
to be greater than 20 mg cm- 3 •

SOURC~

AND PURITY OF

~lAn~RI

ALS:

Nafcl1lln sodium was a pooled commerCial
preparation; ItS purity was not specified.
Formamlde was probably of A.C.S. or U.S.P.
grade (I).

ESTIMATED

~RROR:

Solubl1Jty precisIOn: none specified
Temperature preCISIOn: ± 1°C (authors).
REFERENCES:

(I) Weiss

P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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COMPONENTS:

ORIGINAL MEASUREMENTS:

(1) 4- Thla-l-azablcyc!o[3,2,0]heptane-2-carbox y 11 c aCld,6-[[(2-ethoxy-l-naphthaleny 1)
car bony 1]amlno]- 3, 3-dlmethyl-7-oxo,monosodIUm salt (nafcillin sodium); C H N 0 5
2l 2l 2
SNa; [985-16-0]
(2) 1,2-EthandI01 (ethylene glycon; C H 0 ;
2 6 2
[107-21-1]
VARIABLES:

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967,50, 457-62.

PREPARED BY:

A. Regosz

One temperature: 21°C
EXPERIMENTAL VALUES:

Solubility of nafcillin sodium in ethylene glycol at 21 ± 1°C was reported as greater than:
)
20 mg cm -3 (Greater than 4.6 x 10 -2 mol dm -3 solution - compiler.

AUXILIARY INFORNATION
METHOD

APPARATUS/PROC~DURE:

Ten cm' of solvent were added to about
200 mg of the antibIOtiC In a 15 cm J glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± 1°C). If all of the material appeared
to be In solution, the solubility was conSidered
to be greater than 20 mg cm- J •

SOURCE AND PURITY OF HATERIALS:

Nafcillin sodium was a pooled commerCial
preparation; ItS pUrity was not speCified.
Ethylene glycol was
or U.S.P. grade (1).

probably

of

A.C.S.

ESTIMATED ERROR:

Solubility precIsion: none specified
Tempera ture preCisIOn: ± 1°C (authors).
REFERENCES.

P.J.; Andrew, M.L.; Wright, W. W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

(1) Weiss
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COMPONENTS:
0) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carboxylic aCld,6-[[(2-ethoxy-l-naphthaleny J)
carbony I]ammo]- 3, 3-dimethyl-7-oxo,monosodIUm salt (nafcillin sodium); C H N 0
21 21 2 5
SNa; [985-16-0]
(2) 1,2-PropanedlOl (propylene glycol); C H 0 ;
3 8 2
[57-55-6]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. OUic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of nafClllin sodium
20 mg cm-3

In

propylene glycol at 21 ± 1°C was reported as greater than:

(Greater than 4.6 x 10- 2 mol dm -3 solution - compiler).

AUXI LI ARY INFORNATlON
METHOD APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibIOtiC In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± 1°C). If all of the material appeared
to be In solutIOn, the solubility was conSidered
to be greater than 20 mg cm-).

SOURC~

AND PURITY OF

MAT~RIALS:

Nafcillin sodium was a pooled commerCial
preparation; ItS punty was not specified.
Propylene glycol was
or U.S.P. grade 0).

probably

of

A.C.S.

~STIMATED ~RROR:

Solubility preclsloh: none specified
Temperature preCisIOn: ± 1°C (authors).

Rl:.FERENCES:
0) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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COMPONENrS:

4-Thla-l-azablcyclo[3,2,0]heptane-2-carboxylIc aCld,6-[[(2-ethoxy-l-naphthalenyJ)
car bony l]am Ino]- 3, 3-dlmethyl-7-oxo,monosodIum salt (nafclllm sodIum); C 21 H 21 N20 5
SNa; [985-16-0]
(2) Methane,sulfmylbls- (dImethyl sulfoxIde);
C H 0S; [67-68-5]
2 6
(lJ

VARIABLES:

ORIGINAL MEASUREMENTS:

Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

PREPARED BY:

A. Regosz

One temperature: 21°C
EXPERIMENTAL VALUES:

SolubilIty of nafclllin sodIUm m dImethyl sulfoxIde at 21 ± 1°C was reported as greater than:
-3
-2-3
20 mg crn
(Greater than 4.6 X 10 mol dm
solutIon - compiler).

AUXILIARY INFORNATION
METHOD APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antIbIotIc in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(21 ± 1°C). If all of the material appeared
to be m solutIon, the solubilIty was consIdered
to be greater than 20 mg cm-'.

SOURCI:. AND PURITY OF HATERIALS:

NafcJllln sodIUm was a pooled commercial
preparatIon; Its purity was not specifIed.
DImethyl sulfoxIde was probably of A.C.S.
or U.S.P. grade (1).

I:.STIMATED ERROR:

SolubIlity preCIsIOn: none specifIed
Temperature precIsion: ± 1°C (authors).

REFERENCES.

P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

(1) WeIss

Nafcillin sodium
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COMPONENTS:
(I) 4- ThJa-I-azabJcyclo[3,2,0]heptane-2-carbox y IJ C aCld,6-[[(2-ethoxy-l-naphthaleny I)
carbony l]ammo]-3,3-dJmethyl-7-oxo,monosodium salt (nafCllhn sodium); C H N 0 5
21 21 2
SNa; [985-16-0]
(2) 2-Propanol (Isopropanol); C H 0; [67-63-0]
3 8

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeJss, P.J. J. Ass. Offic. Anal.
Chem. 1967,50,457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 2 I °C

EXPERIMENTAL VALUES:

Solubility of nafcJ1lm sodium m Isopropanol at 21 ± 1°C was reported as greater than:
)
20 mg cm -3 (Greater ~han 4.6 x 10 -2 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
3

Ten cm of solvent were added to about
200 mg of the antibIOtic m a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(21 ± 1°C). If all of the material appeared
to be m solutIOn, the solubihty was conSidered
to be greater than 20 mg cm- 3 •

SOURCE AND PURITY OF MATERIALS;
Nafcillm sodIUm was a pooled commercial
preparation; Jts pUrity was not specJfled.
Isopropanol was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:
SolubilJty preCisIOn: none speclflCd
Temperature preCisIOn: ± I °C (authors).
REFERENCES;
(I) WeJss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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CQijPONENTS:
(1) 4- Thla-l-azablcyclo[3,2,0]heptane-2-carbox y II c aCld,6-[[(2-ethoxy-l-naphthaleny 1)
carbony l]am Ino]- 3, 3-dlmethyl-7-oxo,monosodium salt (nafcIllm sodium); C21H21N205
SNa; [985-16-0]
(2) I-Butanol,3-methyl- (Isoamyl alcohoO;
C H 0; [123-51-3]
5 I2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21 DC

EXPERIMENTAL VALUES:

SolubilIty of nafcdlIn sodium m Isoamyl alcohol at 21 ± 1DC was reported as greatpr than:
3 solutIOn - compIler).
20 mg cm -3 . ( Greater than 4.6 x 10 - 2
moldm

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(21 ± 1DC). If all of the material appeared
to be m solution, the solubilIty was considered
to be greater than 20 mg cm-'.

SOURCE AND PURITY OF MATERIALS;
NafcIllm sodIUm was a pooled commercial
preparation; ItS pUrity was not specIfied.
Isoamyl alcohol was
or U.S.P. grade (1).

probably

of

A.C.S.

ESTIMATED ERROR:
SolubilIty preCisIOn: none specIfied
Tempera ture preCisIOn: ± 1DC (authors).

REfERENCES;
(1) WeIss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

7-Aminodeacetoxycephalosporanlc acid
COHPONENTS:
EVALUATOR:
(I) 5-Thla-I-azablcyclo[4,2,0]oct-2-ene-2-carboxEric Tomlinson.
ylic aCid, 7 ammo-3-methyl-8-oxo (7-ammoDepartment of Pharmacy,
deacetoxycephalosporanlc aCid); C 8 H ION203S University of Amsterdam,
The Netherlands.
[22252-43-3]
(2) Aqueous solvents

December 1983.

CRITICAL EVALUATION:
7-ammodeacetoxycephalosporanlc aCid IS an ampholyte possessmg a carboxyl group of pK
1.75 and an ammo group of pK 4.63 (I), with an Isoelectrlc pomt at 3.55. Nys et al. (2) have
reported two values for ItS solubility In 0.1 mol dm- 3 HCI at 293:5 K (Units and precIsion
estimatIOn - evaluator), I.e. the mtrmslc solubility measured exper!mentally (9.2 x 10 -4 mol
dm- 3 ) and that calculated usm~ an equation accounting for the pH and the various dissociatIOns
occurring (8.1 x 10- 4 mol dm- 3\ The experimentally observed value IS regarded as bemg highly
tentative smce although these authors reported on the pUrity and the source of the sample
studied, an Incomplete descriptIOn of the method used to determme the solubility was presented.
In a later publicatIOn (3) Nys et al. reported the solubill!y of thiS compound at 298: I K (Units
and estimatIOn of precIsion - evaluator) and at constant iOnic strength ( I = 0.1) as 9.4 x
10 -4 mol dm- 3 (experimental) and 8.9 x 10- 4 mol dm- 3 (calculated for the ampholyte zWltter
IOn). The authors also mvestlgated the dependence between the IOnic strength of elect~olyte
(NH CI or NaCl) and the solubility of 7-ammodeacetoxycephalosporanlc aCid at 298-1 K.
4
They showed graphically only that there was only a very slight effect on solubility (which
IS different to that observed With 6-amlnopenlcillanlc aCid, where the effect was found to
be significant). In addition eqUlmolar concentratIOns of benzene acetic aCid had no observed
effect on the solubility. However it was observed that at pH 3.55 there was a three-fold
mcrease In the aqueous solubility when 0.015 mol dm - 3 7-phenylacetamldodeacetoxycephalosporanlc aCid was added. These data were presented graphically only. The reported solubility
obtamed experimentally IS regarded as tentative and havmg an estimated preCisIOn of :5
percent.
REFERENCES
(I) Stedman, R.J.; Swered, K.; Hoover, J.R.E. J. Med. Chern. 1964,7, 17.

(2) Nys,
(Moscow)
(3) Nys,
1979, 24,

P.S.; Koltsova, E.V.; Shellenberg, N.N.; Savltskaya, E.M.; Levltov, M.M. Antibiotiki,
1977,21, 391.
P.S.; Elizarovskaya, L.M.; Shellenberg, N.N.; Savltskaya, E.M. Antibiotiki, (Moscow)
895.
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7-Aminodeacetoxycephalosporanic acid
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COMPONENTS:
(1) 5- Thla-l-azablcyclo[4,2,0]oct-2-ene-2-

ORIGINAL MEASUREMENTS:

Nys, P.S.; Koltsova, E. V.; Shellenberg, N.N.;
Savltskaya, E.M.; Levltov, M.M. Antibiotiki,
(Moscow) 1976,21, 391-4.

carboxy lic aCld,7-amlno-3-methyl-S-oxo,
(7 -am Inodeacetoxycephalosporamc aCid);
CSH ION203S; [22252-43-3]
(2) PotassIUm

chlonde;

KCI;

[7447-40-7]

(3) Water; H 0; [7732-IS-5]

2

VARIABLES:

PREPARED BY:

A. Regosz

One temperature: 20°C
EXPERIMENTAL VALUES:

The author_ report two values for the solubility of 7-amlnodeacetoxycephalosporamc aCid
0.1 mol dm 3 KCI solution at 20°C.
o
-4
-3
_3 a
I.
Minimal solubility (lntnnslc solubihty) Sx = 9.2 x 10 mol dm
(0.2 mg cm
)

In

(estimated expenmentally).
2.

0

Charactenstlc solublhty (total solubility ) SAH± = S.12 x 10

-4

mol dm

-3

(0.33 mg cm

_3 a

)

(calculated from equation) [I].

c Ho
K
I
SO
= SO ( _ _.,.--=--_-=--=-AH±
x
(Co)2
0
H
+ KIC H

_

where C~ IS the concentration of hydrogen Ions, K I and K

[I]

2

are dissociatIOn constants

for 2-carboxyhc aCid and -amino group, respectively.
SO value estimated from the solublhty at the Isoelectnc POint pH

x

a Calculated by compiler.

AUXI LI ARY INFORNATION
METHOD APPARATUS/PROClDURE:

The dissociatIOn constants were determined
by potentlOmetnc titratIOn. The Isoelectnc
POint was determined by electrophoretic
method. The amount of the dissolved solute
was determined spectrophotometr IcaJly
at 265 nm and by colonmetnc method
(410 nm) after reaction with p-dlmethylaminobenzaldehyde.

SOURCl AND PURITY OF MATERIALS:

7-A mlnodeacetoxycephalosporanlc aCId
of 99% purity was prepared by enzymatic
hydrolysIs of 7-phenylacetamldodesacetoxycephalosporamc aCId.
The potassium chlorIde was of analytical
grade. DIstilled water was used.

lSTIMATED ERROR:

Solublhty preCision: none specified
Temperature preCisIOn: ± 1°C (compIler).
REFERENCES:

7-Aminodeacetoxycephalosporanic acid
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ORIGINAL MEASUREMENTS:
Nys, P.S.; ElIzarovskaya, L.M.; Shellenberg,
N.N.; Savltskaya, E.M. Antibiotiki, (Moscow)
1979, 24, 895-902.

CfW~~1~~sa:-I-aZabicYclo[4,2,0]oct-2-ene-2
carboxy lIc aCld,7-ammo-3-methyl-8-oxo,
(7 -am modeacetoxycephalosporanlc aCid);
C8HlONP3S; [22252-43-3]

(2) Ammonium chlOride; NH CI; [12125-02-9]
4
(3) Water; H 0; [7732-18-5]
2

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 25°C

EXPERIMENTAL VALUES:
The authors report two values for the solubility of the ampholyte zWltterlon of 7-ammodeacetoxycephalosporanlc aCId m water at 25°C and constant IOniC strength (I = 0.1).
4
3
_3 a
I.
Minimal solubility (mtrmslc solubility) SO = 9.35 x 10- mol dm- (0.20 mg cm
)

x

(estimated experimentally).
2.

-4
-3
_3 a
o
Characteristic solubility (total solubility) SAH± = 8.90 x 10 mol dm
(0.19 mg cm
)
(calculated from equation) [1].
[1]

where

~ IS the concentration of hydrogen Ions, K I (COOH)

= 5.62 x 10-

3

mol dm- 3

and K (NH +)
3 = 1.41 x 10 -5 mol dm -3 are dissociations constants.
2

SO value estimated from the solubility at the Isoelectrlc point (pH = 3.55).

x

a Calculated by compiler.

AUXILIARY INFORMATION
METHOD'APPARATUS!PROCEDURE:
A saturated mixture was prepared by stirring
an excess of 7-ammodeacetoxycephalosporanlc
aCid m distilled water at 25°C, maintained
the constant IOniC strength (I = 0.1) by
addmg appropriate amounts of NH CI.
The amount of the dissolved solute 4was
determmed by IOdometrlc titratIOn.

SOURCI; AND PURITY OF HATERIALS:
The pUrity of 7-aminodeacetoxycephalosporanlc
aCId was 99%; It was probably prepared
by enzymatic hydrolySIS of 7-phenylacetamldodeacetoxycephalosporadic aCid; ItS pUrity
was determmed IOdometrlcally.
The ammonium chloride was of analytical
grade. Doublly distilled water was lIsed.

I;STlHATED ERROR:
Solubility preCISion: none specified
Temperature precIsion: probably ±I DC (compiler).

REFERENCES:
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7-Aminodeacetoxycephalosporanic acid

CO~PONENTS:

ORIGINAL MEASUREMENTS:

(1) 5- Th la-l-azablcyclo[ 4,2,0]oct-2-ene-2-

Nys, P.S.; Elizarovskaya, L.M.; Shellenberg,
N.N.; Savltskaya, E.M. Antibiotiki, (Moscow)
1979, 24, S95-902.

carboxy lic aCld,7-amlno-3-methyl-S-oxo,
(7 -am lnodeacetoxycephalosporamc aCid);
CSH ION 20 3S; [22252-43-3]
C H 0 ; [103-S2-2]
S S 2
aCid;
HC1; [7647-01-0]
(4) Ammomum chloride; NH Cl; [12125-02-9]
4
(5) SodIUm chloride;
NaCl; [7647-14-5]
(6) Water; H 0; [7732-1S-5]
2
(2) Benzeneacetlc aCid;

(3) Hydrochloric

PREPARED BY:

VARIABLES:

A. Regosz

Iomc strength at 25°C
EXPERIMENT AL VALUES:

Minimal solubility (So)
x

of 7-amlnodeacetoxycephalosporamc aCid
[103 mol dm -3]

2.5

2.0 f-

1.5

V-"~-"~-

1.0 I-

0.5

I

o

0.2

I

I

0.4

0.6

I

0.8

I

I

1.0

1.2

-3
Iomc strength (NH Cl or NaCl, mol dm )
4
at 25°C and at pH = pIa
J),.

Influence of benzene acetic aCid

... 7-amlnodeacetoxycephalosporamc aCid

a

0

Sx values estimated at the Isoelectrlc POint (pI = pH 3.55).

AUXILIARY INFORHATION
METHOD

APPARATUS/PROC~DURE:

Accurately weighed samples of 7-amlnodeacetoxycephalosporamc acid were suspensed
In wter at 25°C. The suspensIOn was then
adjusted to pH 7.5 uSing 2 N NaOH solutIOn.
To the above suspensIOn eqUlmolar amounts
of benzeneacetlc aCid were added. After
cooling to 5°C the pH of the suspensIOn
was adjusted to pH = pI uSing 20% HCl
solutIOn and eqUilibrated by shaking for
3 hr. Iomc strength was maintained by
adding appropriate amounts of NH Cl
4
or NaCI. The amount of the solute was
determined by IOdometric titratIOn.

SOURCE AND PURITY OF MATERIALS:

The purity of 7-amlnodeacetoxycephalosporamc
aCid determined IOdometrically was 99%;
It was probably prepared by enzymatic
hyrolysls of 7-phenylacetamldodeacetoxycephalosporamc aCid.
Benzeneacetlc aCid was precipitated tWice
from aqueous and ethanol solutIOn. All
other reagents used were of analytical
grade. Double distilled water was used.

~STIMATED

ERROR:

Solubility preCisIOn: none speCIfied
Temperature preCision: probably ±l °C(compiler).
REFERENCES:

7-Aminodeacetoxycephalosporanic acid
COMPONENTS:

ORIGINAL MEASUREMENTS:

(I) 5- Thia-l-azablcyclo[4,2,0 ]oct-2-ene-2-

(2)

(3)

(4)
(5)
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Nys, P.S.; Elizarovskaya, L.M.; Shellenberg,
N.N.; Savltskaya, E.M. Antibiotiki, (Moscow)
1979, 24, 895-902.

carboxy lic aCld,7-amlno-3-methyl-8-oxo,
(7 -a m Inodeacetoxycephalosporanlc aCid);
C H ION203S; [22252-43-3]
8
5- Thla-l-azablcyc lo[ 4,2,0 ]oct-2-ene2-carbox y lic aCid, 3-methyl-8-oxo-7(2-phenylacetamldo) 7-phenylacetamldodeacetoxycephalosporamc aCid; C 16H 16 N 20 45;
[27255-72-7]
Hydrochlonc acid; [7647-01-0]
Sodium hydroxide; NaOH; [1310-73-2]
Water; Hp; [7732-18-5]

PREPARED BY:

VARIABLES:

A. Regosz

Concentration of 7-phenylacetamldodeacetoxycephalosporamc aCid
EXPERIMENTAL VALUES:

Minimal solubility (So) of
x

7-amlnodeacetoxycephalospora;uc aCid [ mol dm -3 xlO 3]

I

o
o

J

I

6

9

I

I

12

15

ConcentratIOn of 7-phenylacetamidodeacetoxycephalosporamc aCid at 25°C and at pH=pI a [mol dm-3 x 10 3 ]

a

0

Sx values estimated at the Isoelectrlc POint (pI = pH 3.05).

AUXI LI ARY INFORHATION
METHOD APPARATUS/PROCEDURE:

Accurately weighed samples of 7-amlnodeacetoxycephalosporamc aCid were suspensed In water at 25°C. The suspension was
then adjusted to pH 7.5 uSing 2 N NaOH
solutIOn. To the above suspensions, appropnate amounts of 7-phenylacetamldodeacetoxycephalosporamc acid were added; after
stirring and cooling to temp 5°C, the suspensIOn was adjusted to pH = pI uSing
20% HCl solution. The suspension was
eqUilibrated by shaking for about 3 hr.
The amount of 7-amlnodeacetoxycephalosporamc aCid was determined by IOdometnc
titratIOn.

SOURCl AND PURl TV OF MATERIALS;

7-A m I nodeaceto xycephalosporanlc aCid
was probably prepared by enzymatic hydrolySIS of 7-phenylacetamldedodeacetoxycephalosporamc aCid; ItS punty (99%) was determined
IOdometncally.
7-phen ylacetam Idodeacetoxycephalosporamc
aCid was prepared by transformation of
benzylpemcillin, and was punfled by repeatedly recrystallizatIOn from an Isopropanilhexane mixture. Its punty (99%) was determIned IOdometncally. All other reagents were
of analytical grade. Distilled water was used.
ESTIMATED ERROR:
Solubility precIsion: none specified
Temperature preCISIOn: probably ±loC <Compiler)
REFERENCES:
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7-Aminoacetoxycephalosporanic acid

EVALUATOR:
cmlPONENTS :
(I) 5-Thla-I-azablcyclo[4,2,0]oct-2-ene-2-carboxErIC Tomlinson.
ylix aCld,7-ammo-3-(hydroxymethyJ)-8-oxo-,
Department of Pharmacy,
acetate ester (7-ammoacetoxycephalosporanIc
UnIversity of Amsterdam,
The Netherlands.
aCid); CIOHI2N205S; [957-68-6]
(2) Sodium chlorIde; NaCI; [7647-14-5]
December 1983.
(3) Water; H 0; [7732-18-5]

2

CRITICAL EVALUATION:
7-ammoacetoxycephalosporanIc aCid is an ampholyte possessing a carboxyl group of pK I 2.64
and an ammo group of pK 4.63. Its solubIlity m water has been reported on only one occasion
2
(I). ThiS group has reported the effect of sodium chlorIde on the solubIlity. Both experImental
values and values calculated usmg an equation to account for the concentration of hydrogen
Ions and the diSSOCiation of the carboxy and ammo groups (see compIlatIOn sheet) have been
reported.
The sample of aCid used was of 99 per cent pUrIty and had been prepared by enzyme hydrolysIs
of 7-phenylacetamldodesacetoxycephalosporanIc ac~d. The precision m measurement +of solubIlIty can be estimated from reference I as bemg - 5 %. Measurements were at 293-1 K (UnIts
and precIsion estimation - evaluator). The paper gives that the solubility of the compound
m water In the presence of 0.1 mol dm- 3 [\jaCI (at pH 3.74, i.e. the IsoelectrIc point) as 3.24
x 10- 3 mol drrr 3 • ThiS compares to a value of 2.64 x 10- 3 mol dm- 3 calculated for the ampholyte zWltterIOn, and IS regarded as being tentative.

REFERENCE
(I) Bulycheva, M.S.; Nys, P.S.; Savltskaya, E.M. Antibiotiki, (Moscow) 1977,22, 1073.
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7-Aminoacetoxycephalosporanic acid
COMPONENTS:

(1) 5- Th la-l-azabicyclo[4,2,0]oct-2-ene-2-

ORIGINAL MEASUREMENTS:

Bulycheva, M.S.; Nys, P.S.; Savltskaya, E.M.
Antibiotiki (Moscow) 1977, 22, 1073-77.

carboxylic aCld,7-amlno-3-(hydroxymethy il8-oxo-, acetate ester (7-aminoacetoxycephalosporanlc aCid); C lOH 12 20 5S;
[957-68-6]
(2) SodIUm chloride; NaCl; [7647-14-5]
(3) Water; Hp; [7732-18-5]
VARIABLES:

PREPARED BY:

A. Regosz

Temperature: 20°C
EXPERIMENTAL VALUES:

The aut.!"frs report two value for the solubility of 7-amlnoacetoxycephalosporamc aCid
mol dm
NaCI solutIOn at 20° C.
1.

In

0.1

IntrinsIc solubility of the ampholyte (based on experimental data)

o = 3.24 x 10-3 mol dm -3 (determined at pH = 3.74 ) (pl.
)
Sx
2.

Observed solubility of the ampholyte zwitterion (based on calculated data)
o
-2-3
SAH± = 2.64 x 10 mol dm

The follOWing relatIOnship between solubilities 1 and 2 was derived by the authors:

a

C~

3
is the concentration of hydrogen ion, K 1 (COO-) = 2.3 x 10+
-5 a
.
(pK 1 = 2.64, and K (NH 3) = 1.5 x 10
(pK = 4.83), are diSSOCiatIOn constants.
2
2
where

a Calculated by compiler, based on the pK

a

values.

AUXI LlARY INFORHATlON
METHOD APPARATUS/PROCFDURE:

A saturated solution was prepared by stirring
an excess of 7-amlnoacetoxycephalosporamc
acid and 0.1 mol dm -1 NaCI at 20°C. The
pH was then adjusted to 3.74 (pI) uSing
0.1 N NaOH solutIOn. After filtering, the
concentratIOn of the solute was determined
spectrophotometrically at 410 nm based
on reaction, In aCid solution, with p-dimethylaminobenzaldehyde reagent.

SOURCr. AND PURl IT OF HATE RIALS :

The sources and pUrities of 7-amlnoacetoxycephalosporamc aCid and chemicals used
In
the experiments were not specified.

eSTIMATED ERROR:

Solubility preCision: ±5% (compiler)
Temperature preCision: ±loc (complier)
REFERENCES:
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7-Phenylacetamidodeacetoxycephalosporanic acid

COHPONENTS:
EVALUATOR:
(1) 5-Thla-l-azablcyclo[4,2,O]oct-2-ene-2-carboxy Enc Tomlinson.
lic aCld,3-methyl-8-oxo-7-(2-phenylacetamldo) Department of Pharmacy,
University of Amsterdam,
( 7-phenylacetamldodeacetoxycephalosporanlc
The Netherlands.
aCICOj CI6HI6NP4S; [27255-72-7]

(2) Aqueous solvents

December 1983.

CRITICAL EVALUATION:

7-Phenylacetamldodeactoxycephalosporanlc acid IS one of the intermediate products In the
transformation of benzylpenicillin Into 7-amlnodeacetoxycephalosporanlc aCid (1). Its solubility
has been reported by Nys et al in two studies (2,3). In their earlier report they estimated
the minimal aqueous solubility at 293=1 K {Units and precIsion - evaluator) and at a constant
IOniC strength of 0.1 to be 2.07 x 10 -3 mol drrr 3 . However neither a procedure nor the punty
of the sample studied was given. In their later study (3) Nys et al used a sample with a punty
determined after repeated recrystallizatIOn from an Isopropanol-hexane mixture to be 99
percent, and gave their procedure of solubility determination. They reported that at 298= 1
K (Units and preCisIOn - evaluator) and at a constant IOniC strength of 0.1, the minimal solubIlity of this aCid (determined at ItS isoelectnc POint of 3.05) was 3.14 x 10-3 mol dm- 3 • This
latter value IS regarded as having a preCisIOn of =5 percent (evaluatod, and may be designated
as tentative.
REFERENCES
(1) Stedman, R.J.; Swered, K.; Hoover, J.R.E. J. Med. Chern. 1964,7, 17.
(2) Nys, P.S.; Koltsova, E.V.; Shellenberg,N.N.; Zinchenko, E. Ya.; Ryabova, N.M.; Savitskaya,
E.M.; Levltov, M.M.; Mezentsev, A.S. Antibiotiki, (Moscow) 1976, 21, 309.
(3) Nys, P.S.; Elizarovskaya, E.M. Antibiotiki, (Moscow) 1979, 24, 895.

7-Phenylacetamidodeacetoxycephalosporanic acid
COMPONENTS:
(1) 5- Thla-l-azablcyclo[4,2,0]oct-2-ene-2-

carboxy lic aCld,3-methy1-8-oxo-7-(2-pheny1acetamldo), 7-pheny lacetamldodeacetoxycephalosporanlc aCid;
C 16 H 16N204S;
[27255-72-7]
(2) PotassIUm chloride; KCl; [7447-40-7]
(3) Water; H 0; [7732-18-5]
2
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ORIGINAL MEASUREMENTS:

Nys, P.S.; Koltsova, E. V.; Shellenberg, N.N.;
Zlnchenko, E.Ya.; Ryabova, N.M.; Savltskaya,
E.M.; Levltov, M.M.;
Mezentsev, A.S.
Antibiotiki, (Moscow) 1976, 21, 309-12.

VARIABLES:

PREPARED BY:

One temperature: 20·C

A. Regosz

EXPERIMENTAL VALUES:

The authors estimated minimal solubility (intrinsIC solubility) of the ampholyte zWltterion of
7-phenylacetamldedeacetoxycephalosporanlc aCid In water at 20·C and constant ionic strength
(I = 0.1), to
)
So = 2.07 x 10-3 mol dm -3 (0.69 mg CIT' -3 - compiler.
x
SO value estimated from the solubility at the Isoelectrlc POint (pH = 3.05).
x

AUXILIARY INFORMATION
METHOD APPARATUS/PROClDURE:

Procedure not deSCribed. The constant IOniC
strenyth was maintained uSing 0.1 mol
KCl solution. The amount of the
dm dissolved solute was determined spectrophotometrically at 265 nm.

SOURCE AND PURl IT OF HATERIALS.

7- Pheny lacetam Idodeacetoxycephalosporanlc
aCid was prepared by transformation of
benzylpenicillin, ItS pUrity was not specified.
The potassium chlOride was of
grade. Distilled water was used.

analytical

lSTlMATED ERROR:

Solubility precIsion: none speCified
Temperature precIsion: probably ±1°C <Compiler)
RHERENCES.
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7-Phenylacetamidodeacetoxycephalosporanic acid

COMPONENTS:
(l) 5- T h la-l-azablcyclo[4,2,0 ]oct-2-ene-2carboxy hc aCld,3-methy1-8-oxo-7-(2-pheny1acetamldo),
7-phenylacetamldodeacetoxycephalosporanlc aCid;
C16H16N204S;
[27255-72-7]
(2) Ammonium chloride; H CIN; [12125-02-9]
4
(3) Water; Hp; [7732-18-5]

ORIGINAL MEASUREMENTS:
Nys, P.S.; Ehzarovskaya, L.M.; Shellenberg,
N.N.; Savltskaya, E.M. Antibiotiki, (Moscow)
1979,24, 895-902.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 25°C

EXPERIMENTAL VALUES:

The authors report two values for the solublhty of the ampholyte zWlttenon of 7-phenylacetamidoacetoxycephalosporanlc aCid In water at 25°C and constant IOniC strength (I : O.l).
o
-4
-3
_3 a
1.
Minimal solublhty (mtnnslc solublllty) Sx : 3.14 x 10 mol dm
(0.10 mg cm
)
(estimated exoerlmentally).

2.

4
3
Charactenstlc solubllity (total solublllty) S~H ± -_ 3.10 x 10- mol dm- (0.10 mg cm-

3a

)

(calculated from equatIOn) [1].
o

K • C
H
1
( ----::2:----=--0--'-''-----)
{Co
H)
+ K l ' C H+ K 1+ K 2

where
K

2

C~

IS the concentratIOn of hydrogen IOns, K1 (COOH) : 5.62 x 10-

[1]

4

mol dm-

3

(NH; ) - not given, are diSSOCiatIOn constants.

SO value estimated from the solublhty at the Isoelectric POint pH: 3.05.
x

a Calculated by complier.

AUXILIARY INFORHATION
METHOD APPARATUS/PROCEDURE:
A saturated mixture was prepared by stlrnng
an excess of 7-phenylacetamldodeacetoxycephalosporanlc aCid In dlstllied water
at 25°C, maintained the constant IOniC
strength (I : O.l) by adding appropnate
amounts of NH CI. The amount of the
4
dissolved solute was determined by IOdometrlc
titration.

SOURCE AND PURITY OF MATERIALS:
7-Pheny lacetam Idodeacetoxycephalosporanlc
aCid was prepared by transformation of
benzyipeniclliin and was punfled by repeatedly recnstallizatlOn from Isopropanol-hexane
mixture; ItS punty (99%) was determined
lodometncally.
The ammonium chlonde was of analytical
grade. Doubly distilled water was used.

ESTIMATED ERROR:
Solubllity preciSIOn: none specified
Temperature preciSIOn: probably ±1°C (complier)

REFERENCES:

Cephalothin sodium
EVALUATOR:
COHPONENTS:
(1) 5-Thla-l-azablcyclo[ 4,2,0]Oct-2-ene-2-carboxy Eric Tomhnson.
Department of Pharmacy,
lic aCld-3-[(acetyloxy)methyiJ-8-oxo-7-[(2University of Amsterdam,
thlenylacetyl)ammo], monosodium salt
The Netherlands.
(cephalothm sodium); C16H15N206S2Na;
[58-71-9]
December 1983.
(2) All solvents
CRITICAL EVALUATION:
Marsh and Weiss have determmed the solubihtles of cephalothm sodium in 23 different non
aqueous solvents and In various aqueous solvents at 294!1 K (1). These workers studied a
sample of the antibiotiC prOVided by Eli Lilly and Co, its purity was not specified. The amount
of antibiotic dissolved was estimated by either drying a solution to constant weight, or, with
some solvents, by Visual eXaminatIOn, such that no evidence of undissolved solute indicated
a solublhty of greater than 20 mg cm -3. All values reported were uncorrected for solvent
blank, which was generally less than 0.02 mg total. All data accordmg to Marsh and Weiss
have been recalculated to 51 units (evaluator). Solubihties m non aqueous solvents are given
m the Table.

Solvent

a

methanol
ethanol
Isopropanol
Isoamyl alcohol
cyclohexane
benzene
hgrom
Isooctane
carbon tetrachloride
ethyl acetate
Isoamyl acetate
acetone
methyl ethyl ketone
dlethylether
ethylene chloride
1,4-dioxane
chloroform
carbon disulfide
pyridine
formamlde
ethylene glycol
propylene glycol
dimethyl sulfoxide

Solubility (at 294!1 K), (mol dm- 3)b
2.85
4.25
1.96
1.79
1.24
4.8
4.8
6.7
6.0
5.3
9.6
1.55
3.6
0.5
6.0
1.25
1.63
3.6
2.51
c
c
c
c

-2
X 10_2
X 10_4
x 10_4
x 10_4
x 10_5
x 10_5
x 10_5
x 10_5
x 10_5
x 10_5
x 10_4
x 10_5
x 10_5
x 10_5
x 10_
3
x 10_4
x 10_5
x 10_4
x 10

( a All solvel?ts are probably of U.S.P. or A.:f'S, grad_fj as previous (2); b units calculated
by evaluator; solubility greater than 4.80 x 10 mol dm ).
Marsh and Weiss have reported the solubihty of cephalothm sodium In water, 0.1 N HCl and
0.1 N NaOH to be greater than 4.80 x 10 -2 mol drrr 3 , 9.4 x 10 -3 mol dm- 3 , and greater than
4.80 x 10 -2 mol drrr:J, respectively (units - evaluator).
All these values for solublhty in both aqueous and non aqueous solvents have an estimated
precisIOn of ! 5% (evaluator). Because of the unstated purity of the sample, and since the
values reported are unconfirmed, these solubihties are designated as being highly tentative,
except for where the solublhty is reported as being greater than 4.80 x lo-T mol dm- 3, (which
are regarded as bemg doubtful).
REFERENCES
(1) Marsh, J.R.; WeiSS, P.J. J. Ass. OWe. Anal. Chem. 1967, 50, 457.
(2) Weiss, P.J.; Andrew, M.L.; Wright, W.W. Antibiotics and Chemotherapy 1957,7, 374.
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Cephalothin sodium

COMPONENTS:
(I) 5- Thla-l-azablcyc!o[4,2,0]oct-2-ene-2-carboxy Iic aCld-3-[(acetyloxy)methyl]-8-oxo-7-[(2thleny lacety l)amlno],
monosodIUm salt
(cephalothin sodium); C16H15N206S2Na;
[58-71-9]
(2) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:

One temperature: 21·C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of cephalothin sodium in water at 21 ± I·C was reported as greater than:
)
20 mg cm -3 (Greater than 4.8 x 10 -2 mol dm -3 solution - compiler.

AUXI LIARY INFORHATION
METHOD APPARATUS/PROCEDURE:
Ten cm' of water were added to about 200
mg of the antibIOtic In a 15 cm' glass-stoppered test tube and shaken thoroughly by hand
irr about 2 min at room temperature (21 ± 1·C).
If all of the material ap?eared to be In solutIOn,
the solubility was considered to be greater
than 20 ms cm-'.

SOURCE AND PURl TY OF MAT"-RIALS:
Cephalotln sodium was provided by Eli Lilly
and Co.; ItS pUrity was not specified.
Water was probably of U.S.P. grade.

ESTIMATED ERROR:
Solubility precision: none speCified
Temperature preCISion: ±1·C (authors).
REFERENCES:

Cephalothin sodium
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COMPONENTS:
(I) 5- Thla-l-azablcyclo[4,2,0]oct-2-ene-2-carboxy hc aCld-3-[(acetyloxy)methyJ]-8-oxo-7-[(2thleny lacety J)amlno], monosodIUm salt
(cephalothin sodIum); C16H15N206S2Na;
[58-71-9]
(2) HydrochlOriC aCId; HCI; [7647-01-0]
(3) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C
EXPERIMENTAL VALUES:

Solubility of cephalothin sodIUm In 0.1 N HCI solution at 21 ±loC was reported as:
. )
3.97 mg cm -3 • (9.4 x 10 -3 mol dm -3 solutIon - compIler.

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:
Ten cm) of 0.1 N HCI solutIOn were added
to about 200 mg of the antibIOtic In a 15
em) glassstoppered test tube and shaken
thoroughly by hand for about 2 mIn at room
temp (21 ± 1°C). If there was any viSIble
Insoluble materIal the suspension was centrifuged WIthIn an hour. After centrifugation,
the clear part of the soln was filtered under
vacuum and 2 cm) of the clear filtrate were
added to a tared (± 0.1 mg) weIghIng bottle
and evaporated at 100°C. The reSIdue was
further dried for 3 hr at 60·C in a vacuum
oven. After cooling, the reSidue was reweIghed
(± 0.1 mg). If the reSIdue was 0.5 mg or
less, a second ahquot of clear filtrate was
placed in a tared (±0.01 mg) weIghIng bottle,
and the procedure of evaporatIOn, dryIng,
cooling and reweighmg ( ± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Cephalotin sodium was provided by Eh '_Illy
and Co.; ItS purity was not speCIfIed.
The purity of hydrochloric acid was not
specifIed. Water was probably of U.S.P.
grade.

ESTIMATED ERROR:
Solublhty preCISIon: none specifIed
Temperature precIsion: ±l·C (authors).
REFERENCES:
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Cephalothin sodium

COMPONENTS:
(l) 5- Thla-l-azablcyclo[4,2,0]oct-2-ene-2-carboxy hc aCld- 3-[(acetyloxy)methy1]-8-oxo-7-[(2thleny lacety J)ammo],
monosodium salt
(cephalothin sodium); C16H15N206S2Na;
[58-71-9]
(2) SodIUm hydroxide;
HNaO; [1310-73-2]
(3) Water; Hp; [7732-18-5]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21 DC

EXPERIMENTAL VALUES:

Solubility of cephalothin sodIUm in 0.1 N NaOH solutIOn at 21 ± I DC was reported as greater than:
-3
-2-3
20 mg cm
(Greater than 4.8 x 10 mol dm
solution - compiler).

AUXI LI ARY INFORMATION
METHOD APPARATUS/PROCEDURE:
Ten cm' of 0.1 N NaOH solution were added
to about 200 mg of the antibIOtiC In a 15
cm' glass-stoppered test tube and shaken
thoroughly by hand for about 2 min at room
temperature (21 ± I DC). If all of the material
appeared to be in solutIOn, the solublhty
was conslderedto be greater than 20 mg
cm-'.

SOURCl AND

PURI1~

OF MATERIALS:

Cephalotln sodIUm was prOVided by Eh Lilly
and Co.; ItS purity was not specified.
The purity of sodium hydroXide was not
specified. Water was probably of U.S.P.
grade.

ESTIMATED ERROR:
Solublhty preciSIOn: none specified
Temperature preCISion: ±l DC (authors).

REFERENCES:

Cephalothin sodium

671

COMPONENTS:
(1) 5- Thla-l-azabicyclo[4,2,OJoct-2-ene-2-carboxylic acid-3-[(acetyloxy)methyJ]-8-oxo-7-[(2thienylacetyJ)amlnoJ, monosodium salt
(cephalothm sodium); C 16H15 N 20 6 S2 Na ;
[58-71-9J
(2) Methanol; CH 0; [67-56-1]
4

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C
EXPERIMENTAL VALUES:

Solubility of cephalothin sodium In methanol at 21± 1°C was reported as:
11.93 mg cm -3 ( 2.85 x 10 -2 mol dm -3 solution - compiled.

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2
min at room temp
(21 ± 1°C). If there was any vIsible Insoluble
material the suspension was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate were
added to a tared (± 0.1 mg) weighing bottle
and evaporated at 100°C. The reSidue was
further dried for 3 hI' at 60°C in a vacuum
oven. After cooling, the residue was reweighed
( ± 0.1 mg). If the reSidue was 0.5 mg or
less, a second aliquot of clear filtrate was
placed in a tared (± 0.0 1 mg) weighing bottle,
and the procedure of evaporation, drying,
coolmg and reweighing (±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Cephalotm sodium was prOVided by Eli Lilly
and Co.; ItS purity was not specified.
Methanol was probably of U.S.P. or A.C.S.
grade (1).

ESTIMATED ERROR:
Solubility preciSIOn: none specified
Temperature precIsIOn: ±1°C (authors).
REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

672

Cephalothin sodium

COMPONENTS:
(1) 5- Thla-1-azablcyclo[4,2,O]oct-2-ene-2-carboxylJc aCld-3-[(acety10xy)methyl]-8-oxo-7-[(2thlenylacetyl)amJno], monosodIUm salt
(cephalothin sodlum)j C16H15N206S2Naj
[58-71-9]
(2) Ethanol; C H 0; [64-17-5]
2 6

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:

One temperature: 21°C

A. Regosz

EXPERIMENTAL VALUES:

SolubJiity of cephalothin sodium in ethanol at 21 ± 1°C was reported as:
1.78 mg cm -3 (4.25 x 10 -3 mol dm -3 solutIOn - compJier )•

AUXILIARY INFORMATION
METHOD 'APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotIC In a 15 cm' glassstoppered test tube and shaken thoroughly
min at room temp
by hand for about 2
(21 ± 1°C). If there was any VISIble insoluble
materIal the suspensIon was centrifuged
wIthin an hour. After centrifugatIon, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate were
added to a tared (± 0.1 mg) weIghing bottle
and evaporated at 100°C. The residue was
further dried for 3 hr at 60°C in a vacuum
oven. After cooling, the residue was reweIghed
( ± 0.1 mg). If the residue was 0.5 mg or
less, a second aliquot of clear filtrate was
placed in a tared (± 0.01 mg) weighing bottle,
and the procedure of evaporation, drying,
coolJng and reweIghing (±O.O 1 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Cephalotln sodium was provided by EIJ LJily
and Co.; its punty was not specifIed.
Ethanol was
grade (1).

probably of

U.S.P.

or

A.C.S.

ESTIMATED ERROR:
SolubilJty precIsIon: none specifIed
Temperature preCIsion: ±I °C (authors).
REFERENCES:
(I) WeIss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Cephalothin sodium
COMPONENTS:

673

ORIGINAL MEASUREMENTS:

(1) 5- Thla-l-azablcyc!0[4,2,U]oct-2-ene-2-carbo-

xyllc aCld-3-[(acetyloxy)methyI]-8-oxo-7-[(2thlenylacetyJ)amlno],
monosodium salt
(cephalothm sodium); C16H15N206S2Na;
[58-71-9]
(2) 2-Propanol (Isopropanol); C H 0; [67-63-0]
3 8
VARIABLES:

Marsh, J.R.; Weiss, P.J. J. Ass. Offie. Anal.
Chern. 1967,50, 457-62.

PREPARED BY:

A. Regosz

One temperature: 2l·C
EXPERIMENTAL VALUES:

SolubilIty of cephalothin sodium m isopropanol at 21 ± l·C was reported as:
-3
-4
-3
0.082 mg cm
(1.96 x 10 mol dm
solution - compIler).

AUXILIARY INFORHATION
METHOD :APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antibiotiC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2
mm at room temp
(21 ± 1·C). If there was any visible msoluble
material the suspension was centrifuged
withm an hour. After centrifugation, the
clear part of the soln was fIltered under
vacuum and 2 cm' of the clear fIltrate were
added to a tared (± 0.1 mg) welghmg bottle
and evaporated at lOO·C. The residue was
further dried for 3 hr at 60·C m a vacuum
oven. After coolIng, the residue was reweighed
( ± 0.1 mg). If the residue was 0.5 mg or
less, a second alIquot of clear fIltrate was
placed m a tared (±0.01 mg) weighmg bottle,
and the procedure of evaporatIOn, drying,
coolmg and reweighmg (± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

CephalotIn sodium was prOVided by ElI Lilly
and Co.; ItS pUrity was not specifIed.
Isopropanol was of U.S.P. or A.C.S. grade (1).

ESTIMATED ERROR:

SolubilIty precision: none specIfied
Temperature precIsion: ±l·C (authors).
Ili.FERENCES:

(1) Weiss

P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Cephalothin sodium

COMPONENTS:
(1) 5- Thla-l-azablcyclo[4,2,O]oct-2-ene-2-carboxylic aCld-3-[(acetyloxy)methyl]-8-oxo-7-[(2thlenylacetyJ)amlno],
monosodium salt
<Cephalothm sodium); C16H15N206S2Na;
[58-71-9]
(2) I-Butanol,3-methyl- (Isoamyl alcohol);
C H 0; [123-51-3]
5 I2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:

One temperature: 21°C

A. Regosz

EXPERIMENTAL VALUES:

Solubl1ity of cephalothin sodIUm in Isoamyl alcohol at 21 ± 1°C was reported as:
)
0.075 mg cm -3 • ( 1.79 x 10 -4 mol dm -3 solution - compiler.

AUXI LlARY INFORMATION
METHOD 'APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic in a 15 cm' glassstoppered test tube and shaken thoroughly
mm at room temp
by hand for about 2
(21 ± 1°C). If there was any viSible insoluble
material the suspension was centrifuged
Within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate were
added to a tared (± 0.1 mg) weighing bottle
and evaporated at 100°C. The reSidue was
further dried for 3 hr at 60°C in a vacuum
oven. After cooling, the reSidue was reweighed
( ± 0.1 mg). If the reSidue was 0.5 mg or
less, a second aliquot of clear filtrate was
placed m a tared (±0.01 mg) welghmg bottle,
and the procedure of evaporation, drymg,
cooling and reweighing (± 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Cephalotin sodium was prOVided by Ell Lilly
and Co.; its pUrity was not speCIfied.
Isoamyl alcohol was probably of
U.S.P. grade (1).

A.C.S. or

ESTIMATED ERROR:
Solubility precIsion: none speCified
Temperature precision: ±l °C (authors).
REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Cephalothin sodium
CPMPONENTS:

5- Thla-l-azablcyclo[4,2,0]oct-2-ene-2-carboxy hc aCld-3-[(acetyloxy)methy1]-8-oxo-7-[(2thleny lacety l)amlno],
monosodium salt
(cephalothin sodIUm); C16H15N206S2Na;
[58-71-9]
(2) Cyclohexane; C6H 12; [ll 0-82-7]
(I)

VARIABLES:

675

ORIGINAL MEASUREMENTS:

Mush, J.R.; Weiss, P.J. :i. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

PREPARED BY:

A. Regosz

One temperature: 21°C
EXPERIMENTAL VALUES:

Solubility of cephalothin sodium in cyclohexane at 21 ±1°C was reported as:
)
0.052 mg cm -3 • ( 1.24 x 10-4 mol dm -3 solutlOn - compiler.

AUXI LI ARY INFORHATION
METHOD APPARATUS/PROCEDURE:

Ten cm) of solvent were added to about
200 mg of the antlblOtlc In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2
min at room temp
(21 ± 1°C). If there was any Visible Insoluble
ma tenal the suspenslOn was centrifuged
Within an hour. After centrlfugatlOn, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear filtrate were
added to a tared (± 0.1 mg) weighing bottle
and evaporated at 100°C. The reSidue was
further dried for 3 hr at 60°C In a vacuum
oven. After coohng, the reSidue was reweighed
( ± 0.1 mg). If the reSidue was 0.5 mg or
less, a second ahquot of clear filtrate was
placed In a tared (±O.O I mg) weighing bottle,
and the procedure of evaporation, drYing,
coohng and reweighing (± 0.0 I mg) was repeated.

SOUReb AND PURl IT OF MAn:RIALS:

Cephalotin sodium was prOVided by Eh Lilly
and Co.; Its purity was not specified.
Cyclohexane was probably of A.C.S. or U.S.P.
grade (1).

bSTIMATED ERROR:

Solubihty precision: none specified
Temperature preclslOn: ±loC (authors).
REFERENCES:

(1) Weiss

P.J.; Andrew, M.L; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

676

Cephalothin sodium

COMPONENTS:
(I) 5- Thla-1-azablcyclo[4,2,0]oct-2-ene-2-carboxy lic aCld-3-[(acetyloxy)methylJ-8-oxo-7-[(2thlenylacetyJ)ammo],
monosodIUm salt
(cephalothm sodIum); C16H15N206S2Na;
[58-71-9]
(2) Benzene; C H ; [71-43-2]
6 6

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chern. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:

One temperature: 21°C

A. Regosz

EXPERIMENTAL VALUES:

SolubIlity of cephalothm sodIUm m benzene at 21 ± 1°C was reported as:
)
0.020 mg cm -3 (4.78 x 10 -5 mol dm -3 solution - compIler.

AUXILIARY
METHOD APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antIbiotIc m a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2
mm at room temp
(21 ± 1°C). If there was any vIsIble msoluble
material
the suspensIOn was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was fJltered under
vacuum and 2 cm) of the clear fJltrate were
added to a tared ( ± 0.1 mg) welghmg bottle
and evaporated at 100°C. The resIdue was
further dried for 3 hr at 60°C in a vacuum
oven. After coolmg, the resIdue was reweIghed
( ± 0.1 mg). If the resIdue was 0.5 mg or
less, a second aliquot of clear fJltrate was
placed m a tared (± 0.0 I mg) weighmg bottle,
and the procedure of evaporatIon, drymg,
coolmg and rewelghmg (±0.01 mg) was repeated.

INFOR}~TION

SOURCl AND

PURI1~

OF MATERIALS:

Cephalotm sodium was provided by Eli LJlly
and Co.; ItS pUrity was not speCIfIed.
Benzene was
grade (I).

probably

of

A.C.S.

or

U.S.P.

ESTIMAHD f.RROR:

SolubIlity preCIsIOn: none speCIfied
Temperature preCIsIOn: ± I °C (authors).
REFERENCES:
(I) WeIss P.J.; Andrew, M.L; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Cephalothin sodium
COMPONENTS:
(I) 5- Thla-l-azabicyclo[4,2,0]oct-2-ene-2-carboxy ltc aCld- 3-[(acetyloxy)methyl]-8-oxo-7-[(2thleny lacety l)amtno], monosodium salt
(cephalothin sodium); C 16 Hl5N206S2Na;
[58-71-9]
(2) Petroleum ether (ltgrom)

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 2JOC
EXPERIMENTAL VALUES:

Solubility of cephalothm sodium m ltgrom at 21 ± 1°C was reported as:
)
0.020 mg cm -3 (4.78 x 10 -5 mol dm -3 solution - compiler.

AUXILIARY INFORNATION
METHOD APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtiC in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2
min at room temp
(21 ± 1°C). If there was any visible insoluble
material the suspensIOn was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate were
added to a tared (± 0.1 mg) welghmg bottle
and evaporated at 100°C. The reSidue was
further dried for 3 hr at 60°C in a vacuum
oven. After cooltng, the reSidue was reweighed
( ± 0.1 mg). If the reSidue was 0.5 mg or
less, a second altquot of clear filtrate was
placed in a tared (± 0.0 1 mg) welghmg bottle,
and the procedure of evaporation, drying,
cooling and rewelghmg (± 0.0 1 mg) was repeated.

SOURCl AND PURITY OF MATERIALS:
Cephalotm sodium was provided by Elt Lilly
and Co.; ItS pUrity was not specified.
Llgroin was
grade (1).

probably

of

A.C.S.

or

U.S.P.

ESTIMATED ERROR:
Solubiltty precision: none specified
Temperature preciSion: ±loC (authors).
REFERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Cephalothin sodium

COHPONE.NTS:
0) 5- Thia-l-azablcyclo[4,2,O]oct-2-ene-2-carboxy hc acid-3-[(acetyloxy)methyJ]-8-oxo-7 -[(2thleny lacety J)amlno].
monosodium salt
(cephalothin sodium); C16H15N206S2Na;
[58-71-9]
(2) Pentane,2,2,4-trlmethyl- (Isooctane);
C H 18; [540-84-1]
8

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:

One temperature: 21°C

A. Regosz

EXPERIMENTAL VALUES:

Solublhty of cephalothin sodium In Isooctane at 21 ± 1°C was reported as:
)
0.028 mg cm -3 • (6.69 x 10 -5 mol dm -3 solutIOn - complier.

AUXILIARY INFORNATION

METHOD APPARATUS/PROCEDURE:

SOURO. AND PURl11' OF MATERI ALS:

Ten cm) of solvent were added to about
Cephalotln sodium was provided by Eh Lilly
200 mg of the antibIOtic In a 15 cm) glassand Co.; ItS pUrity was not specified.
stoppered test tube and shaken thoroughly
by hand for about 2
min at room temp
Isooctane was probably of A.C.S. or U.S.P.
(21 ± 1°C). If there was any vIsible Insoluble
grade (I).
material the suspension was centrifuged
Within an hour. After centrifugation, the
clear part of the soln was fJltered under
vacuum and 2 cm) of the clear flltrate were
added to a tared ( ± 0.1 mg) weighing bottle
and evaporated at 100°C. The residue was
further dried for 3 hr at 60°C In a vacuum
oven. After cooling, the residue was reweighed ESTIMATED ERROR:
( ± 0.1 mg). If the residue was 0.5 mg or
Solubllity precIsion: none speCIfied
less, a second ahquot of clear fJltrate was
Temperature precIsion: ±I °c (authors).
placed In a tared (±0.01 mg) weighing bottle,
and the procedure of evaporation, drying,
cooling and reweighing (±0.01 mg) was repeated. r-::Rt:-,~F::-E::-RE::-.N:":"C:::,E:-·S~:- - - - - - - - - - - - - - - . . - ,
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Cephalothin sodium
COMPONENTS:

679

ORIGINAL MEASUREMENTS:

(1) 5- Thla-l-azabicyclo[4,2,0]oct-2-ene-2-carbo-

xy Iic aCld- 3-[(acetyloxy)methyJ]-8-oxo-7-[(2thleny lacety l)amJno],
monosodIUm salt
(cephalothin sodIUm); C16H15N206S2Na;
[58-71-9]
(2) Methane, tetrachloro- (carbon tetrachloride);
CCI ; [56-23-5]
4
VARIABLES:

Marsh, J.R.; WeiSS, P.J. J. Ass. OHic. Anal.
Chem. 1967,50, 457-62.

PREPARED BY:

A. Regosz

One temperature: 21°C
EXPERIMENTAL VALUES:

Solubility of cephalothin sodIUm in carbon tetrachloride at 21 ± 1°C was reported as:
-3
-5
-3
0.025 mg cm
(5.97 x 10 mol dm
solution - compiler).

AUXILIARY INFORHATION
METHOD APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antibiotic in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2
min at room temp
(21 ± 1DC). If there was any VISIble insoluble
ma ter lal the suspensIOn was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60 DC in a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (± 0.0 1
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(±0.01 mg) was repeated.

SOURCf:. AND PURITY OF HATERIALS:

Cephalotin sodium was provided by Eli Lilly
and Co.; ItS purity was not specified.
Carbon tetrachlOride was probably of A.C.S.
or U.S.P. grade (1).

ESTIHATED ERROR:

Solubility preCisIOn: none speCIfied
Temperature precIsion: ±loC (authors).
REFERENCES:

(1) Weiss

P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Cephalothin sodium

COMPONENTS:
(1) 5- Thla-l-azablcyclo[4,2,O]oct-2-ene-2-carboxylic acid-3-[(acetyloxy)methylJ-8-oxo-7-[(2thleny lacety l)amJno],
monosodium salt
(cephalothin sodium); C l6 H l5N206S2Na;
[58-71-9]
(2) Acetic acid,ethyl ester (ethyl acetate);
C H 0 ; [141-78-6]
4 8 2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of cephalothin sodium in ethyl acetate at 21 ± 1°C was reported as:
)
0.022 mg cm -3 • (5.26 x 10 -5 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2
min at room temp
(21 ± 1°C). If there was any visible Insoluble
rna tenal the suspension was centrifuged
within an hour. After centnfugation, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dned for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(±0.01 mg) was repeated.

SOURer. AND PURITY OF MAn. RIALS :
Cephalotln sodium was provided by Eli Lilly
and Co.; its punty was not specified.
Ethyl acetate was
U.S.P. grade (1).

probably

of

A.C.S.

or

r.STIMATED ERROR:
Solubility precIsion: none specified
Temperature preciSIOn: ±loC (authors).

REFERENCES:
(l) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Cephalothin sodium
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COMPONENTS:
(I) 5- Thla-l-azablcyclo[4,2,0]oct-2-ene-2-carboxyIic aCld- 3-[(acetyloxy)methyl]-8-oxo-7-[(2thlenylacetyl)amlno],
monosodIUm salt
(cephalothin sodIUm); CI6H15N206S2Na;
[58-71-9]
(2) I-Butanol,3-methyl acetate (Isoamyl
acetate); C H 0 ; [123-92-2]
7 14 2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeISS, P.J. J. Ass. Offk. Anal.
Chern. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:

One temperature: 21°C

A. Regosz

EXPERIMENTAL VALUES:

SolubIlity of cephalothin sodIUm In Isoamyl acetate at 21 ±1°C was reported as:

0.040 mg cm -3

(9.56 x 10 -5 mol dm -3 solutIon - compiler).

AUXILIARY INFORNATION
METHOD APPARATUS/PROCEDURE:

Ten cm 3 of solvent were added to about
200 mg of the antIbIOtIC In a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2
min at room temp
(21 ± 1°C). If there was any VIsible Insoluble
ma ter lal the suspensIon was centrifuged
WIthin an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm 3 of the clear filtrate
were added to a tared (± 0.1 mg) weIghing
bottle and evaporated at 100°C. The reSIdue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSIdue
was reweIghed ( ± 0.1 mg). If the reSIdue
was 0.5 mg or less, a second ahquot of
clear filtrate was placed In a tared (± 0.01
mg) weIghing bottle, and the procedure
of evaporatIon, drying, coohng and reweIghing
(±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Cephalotln sodIUm was provided by Eli Lilly
and Co.; ItS pUrity was not specifIed.
Isoamyl acetate was
or U.S.P. grade (I).

probably

of

A.C.S.

ESTIMATED ERROR:

Solubility preCIsion: none specifIed
Temperature precIsIon: ±loC (authors).
REFERENCES:
(I) WeIss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Cephalothin sodium

COMPONENTS:

(1) 5- Thla-l-azablcyclo[4,2,0]oct-2-ene-2-carbo-

xy Iic aCld-3-[(acetyloxy )methylJ-8-oxo-7-[(2thlenylacetyJ)amlno],
monosodium salt
(cephalothin sodium); C I6 H 15N206S2Na;
[58-71-9]
(2) 2-Propanone (acetone); C H 0; [67-64-1]
3 6
VARIABLES:

ORIGINAL MEASUREMENTS:

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

PREPARED BY:

A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

SolubJilty of cephalothin sodium In acetone at 21 ± 1°C was reported as:
)
0.065 mg cm -3 (1.55 x 10 -4 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antibIOtic in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2
min at room temp
(21 ± 1°C). If there was any VISible Insoluble
rna ter lal the suspension was centrifuged
Within an hour. After centrifugation, the
clear part of the soln was fJltered under
vacuum and 2 cm' of the clear fJltrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear fJltrate was placed In a tared (±0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(:!!0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS;

Cephalotin sodIUm was prOVided by Eli LJlly
and Co.; ItS pUrity was not specified.
Acetone was probably of
grade (I).

A.C.S.

or U.S.P.

ESTIMATED ERROR:

Solubility preCIsion: none specified
Temperature preCIsion: ±I °C (authors).
REFERENCES:
(I) Weiss P.J.;

Antibiotics
7, 374-7.

Andrew, M.L.; Wright, W.W.
and Chemotherapy 1957,

Cephalothin sodium
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COMPONENTS:
(I) 5- Thla-l-azablcyclo[4,2,0]oct-2-ene-2-carboxy hc acid-3-[(acetyloxy)methy1J-8-oxo-7-[(2thlenylacetyl)amlno],
monosodIUm salt
(cephalothm sodium); C16H15N206S2Na;
[58-71-9]
(2) 2-Butanone (methyl ethyl ketone); C H 0;
4 8
[78-93-3]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offie. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:

A. Regosz

One temperature: 21°C
EXPERIMENTAL VALUES:

Solubility of cephalothm sodium m methyl ethyl ketone at 21 ± 1°C was reported as:
)
0.015 mg cm -3 . (3.56 x 10 -5 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antibIOtic m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2
mm at room temp
(21 ± 1°C). If there was any VISible msoluble
rna tenal the suspension was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighmg
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C m a
vacuum oven. After coolmg, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second ahquot of
clear filtrate was placed m a tared (± 0.0 I
mg) welghmg bottle, and the procedure
of evaporation, drymg, coolmg and rewelghmg
(±0.01 mg) was repeated.

A-W

SOURCE AND PURITY OF MATERIALS;

Cephalotm sodIUm was provided by Eh Lilly
and Co.; ItS pUrity was not specified.
Methyl ethyl ketone was probabiy of A.C.S.
or U.S.P. grade (I).

l:.STIMATED ERROR:
Solubility preCisIOn: none speCified
Temperature preclslOn:± 1°C (authors).

REFERENCl:.S.
(l) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

684

Cephalothin sodium

COMPONENTS:
(1) 5- Thla-l-azablcyclo[4,2,0]oct-2-ene-2-carboxy IIC aCld-3-[(acety loxy)methyJ]-8-oxo-7-[(2thleny lacety l)ammo],
monosodium salt
(cephalothin sodium); C16H15N206S2Na;
[58-71-9]
(2) Ethane,l, I '-oxybls- (dlethyl ether); C H100;
4
[60-29-7]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50,457-62.

VARIABLES:

PREPARED BY:

A. Regosz

One temperature: 21°C
EXPERIMENTAL VALUES:

Solubility of cephalothin sodium In dlethyl ether at 21 ± 1°C was reported as:
)
0.002 mg cm -3 (4.78 x 10 -6 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antibIOtiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2
min at room temp
(21 ± 1°C). If there was any vIsible Insoluble
material the suspensIOn was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± 0.1 mg) welghmg
bottle and evaporated at 100°e. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (±0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(± 0.01 mg) was repeated.

SOURer. AND PURl TY OF MATERIALS:

Cephalotln sodium was provided by Eli Lilly
and Co.; ItS pUrity was not specified.
Dlethyl ether was
U.S.P. grade (I).

probably

of

A.e.S.

or

ESTIMATED ERROR:

Solubility preCisIOn: none specified
Temperature preCisIOn: ±I °C (authors).
REFERENCES.
(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Cephalothin sodium
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COMPONENTS:
(I) 5- Thla-l-azablcyclo[4,2,0]oct-2-ene-2-carboxy Iic aCld-3-[(acetyloxy )methyJ]-8-oxo-7-[(2thlenylacetyl)amJno],
monosodIUm salt
(cephalothIn sodIUm); C 16 H 15N206S2Na;
[58-71-9]
(2) Ethane, dlchloro- (ethylene chlorIde);
C H C1 ; [1300-21-6]
2 4 2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chern. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:

A. Regosz

One temperature: 21°C
EXPERIMENTAL VALUES:

Solubility of cephalothin sodium In ethylene chloride at 21 ± 1°C was reported as:
0.025 mg cm -3 (5.98 x 10 -5 mol dm -3 solutIOn - compJler ).

AUXI LI ARY INFORHATION
METHOD

M'PARATUS/PROC~DURE:

Ten cm' of solvent were added to about
200 mg of the antIbIOtIC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2
mIn at room temp
(21 ± 1°C). If there was any VISIble Insoluble
material the suspensIOn was centrifuged
WIthIn an hour. After centrifugatIOn, the
clear part of the soln was fJltered under
vacuum and 2 cm' of the clear fJltrate
were added to a tared ( ± 0.1 mg) weIghIng
bottle and evaporated at 100°e. The reSIdue
was further dried for 3 hr at 60°C In a
vacuum oven. After coolIng, the reSIdue
was reweIghed ( ± 0.1 mg). If the reSIdue
was 0.5 mg or less, a second aliquot of
clear fJltrate was placed In a tared (± 0.0 I
mg) weIghIng bottle, and the procedure
of evaporation, dryIng, coohng and reweIghIng
(± 0.01 mg) was repeated.

SOURC~

AND PURITY OF MA1ERIALS;

CephalotIn sodIum was prOVIded by Eh LJlly
and Co.; ItS purIty was not speCIfIed.
Ethylene chloride was
or U.S.P. grade (I).

~STlMATlD

probably

of

A.C.S.

ERROR:

Solubl1Jty precIsion: none speCIfied
Temperature preciSIOn: ±I °c (authors).
IU.FERENCES.
(I) WeISS P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Cephalothin sodium

COMPONENTS:

ORIGINAL MEASUREMENTS:

(1) 5- Thla-l-azablcyclo[4,2,0]oct-2-ene-2-carboxy lic aCld- 3-[(acetyloxy)methyJ]-8-oxo-7-[(2thleny lacety I)amIno],
monosodium salt
(cephalothin sodium); C16H15N206S2Na;
[58-71-9]
(2) 1,4-DlOxane; C H 0 ; [123-91-1]
4 8 2
VARIABLES:

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

PREPARED BY:

One temperature: 21°C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of cephalothin sodium In 1,4-dlOxane at 21 ± 1°C was reported as:
3
-3
-3
0.52 mg cm(1.25 x 10 mol dm
solution - compiler).

AUXILIARY INFORNATION
METHOD APPARATUS/PROCIoDURE:

Ten cm) of solvent were added to about
200 mg of the antibiotic In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2
min at room temp
(21 ± 1°C). If there was any VISible Insoluble
ma ter lal the suspension was centrifuged
Within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at lOO°e. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.0 1
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(±0.01 mg) was repeated.

SOURCIo AND PURITY OF MATERIALS;

CephalotIn sodium was prOVided by Eli Lilly
and Co.; ItS pUrity was not specified.
1,4-DlOxane was probably of A.C.S. or U.S.P.
grade (1).

IoSTIMATED ERROR:

Solubility precIsion: none specified
Temperature precision: ±l °C (authors).
REFERENCES.
(1) Weiss P.J.;

Antibiotics
7, 374-7.

Andrew, M.L.; Wright, W.W.
and Chemotherapy 1957,

Cephalothin sodium
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COMPONENTS:
(I) 5- Thla-l-azablcyclo[4,Z,0]oct-Z-ene-Z-carboxy lic aCld- 3-[(acetyloxy)methyJ]-8-oxo-7 -[(Zthlenylacety J)amJno],
monosodium salt
(cephalothin sodium); C 16H I5 N ZO 6S ZNa ;
[58-71-9]
(Z) Methane, trichloro- (chloroform); CHCI ;
3
[67-66-3]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. OUic. Anal.
Chem. 1967,50, 457-6Z.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: ZloC

EXPERIMENTAL VALUES:

Solubility of cephalothin sodIUm In chloroform at ZI ± 1°C was reported as:
)
0.068 mg cm -3 ( 1.63 x 10 -It mol dm -3 solutIOn - compiler.

AUXI LlARY INFORNATION
METHOD 'APPARATUS/PROCEDURE:
3

Ten cm of solvent were added to about
ZOO mg of the antibIOtiC In a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about Z
min at room temp
(ZI ± 1°C). If there was any VISible Insoluble
ma tenal the suspensIOn was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and Z cm 3 of the clear filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.0 I
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(±O.O I mg) was repeated.

SOURCE AND PURl TY OF HATERI ALS:
Cephalotln sodium was prOVided by Eli Lilly
and Co.; ItS pUrity was not specified.
Chloroform was probably of U.S.P. or A.C.S.
grade (I).

ESTIMATED ERROR:
Solubility preciSIOn: none speCIfied
Temperature precIsIOn: ±loC (authors).

REFERENCES.
(l) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 371t-7.
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Cephalothin sodium

COMPONENTS:
(I) 5- Thla-l-azablcyclo[4,2,0]oct-2-ene-2-carboxy lic aCld-3-[(acetyloxy)methy1]-8-oxo-7-[(2thlenylacetyJ)ammo],
monosodium salt
(cephalothm sodium); C16H15N206S2Na;
[58-71-9]
(2) Carbon disulfide; CSi [75-15-0]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of cephalothm sodium m carbon disulfide at 21 ± 1°C was reported as:
0.015 mg cm -3 ( 3.59 x 10 -5 mol dm -3 solutIOn - compiler).

AUXI LI ARY INFORMATION
METHOD APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antibIOtic m a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2
mm at room temp
(21 ± 1°C). If there was any VISible msoluble
ma ter lal the suspensIOn was centrifuged
wlthm an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear filtrate
were added to a tared ( ± 0.1 mg) welghmg
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C m a
vacuum oven. After coolmg, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (±0.01
mg) welghmg bottle, and the procedure
of evaporation, drymg, coolmg and rewelghmg
(± 0.01 mg) was repeated.

SOURCE AND PURl IT OF MATeRIALS:
Cephalotm sodium was provided by Eli LiJly
and Co.; its purity was not speCified.
Carbon disulfide was
or U.S.P. grade (1).

probably

of

A.C.S.

ESTIMATED ERROR:
Solubility precIsion: none specified
Temperature preCIsion: ±1 °c (authors).

Rf_FERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Cephalothin sodium
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COMPONENTS:
(I) 5- Thla-l-azablcyclo[4,2,O]oct-2-ene-2-carboxylic aCld-3-[(acetyloxy)methyl]-8-oxo-7-[(2thlenylacetyJ)ammoJ, monosodium salt
(cephalothm sodium); C 16 H 15N206S2Na;
[58-71-9J
(2) Pyndme; C H N; [1l0-86-lJ
6 5

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offk. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of cephalothin sodIUm m pyndme at 21 ± 1°C was reported as:
O.ll mg cm -3 (2.51 x 10 -4 mol dm -3 solutIOn - compiler).

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtic m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2
mm at room temp
(21 ± 1°C). If there was any vIsible insoluble
rna tenal the suspensIOn was centnfuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± 0.1 mg) welghmg
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C m a
vacuum oven. After coolmg, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (± 0.0 I
mg) welghmg bottle, and the procedure
of evaporatIOn, drymg, coolmg and rewelghmg
(± 0.0 I mg) was repeated.

SOURCI:: AND PURITY OF MATERIALS:
Cephalotm sodium was provided by Eli Lilly
and Co.; ItS purity was not specified.
Pyrldme was probably of
grade (I).

A.C.S.

or U.S.P.

lSTlMATED ERROR:
Solubility preCiSIOn: none specified
Temperature precIsion: ± I °c (authors).

Rt.FERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wnght, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Cephalothin sodium

COMPONENTS:
(I) 5- Thla-l-azablcyclo[4,2,0]oct-2-ene-2-carboxylic aCld-3-[(acetyloxy)methyJ]-8-oxo-7-[(2thlenylacetyJ)amlno],
monosodIUm salt
(cephalothin sodium); C16H15N206S2Na;
[58-71-9]
(2) Formamlde; CH NO; [75-12-7]
3

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21 DC

EXPERIMENTAL VALUES:

Solubility of cephalothin sodIUm In formam Ide at 21 ± 1DC was reported as greater than:
-3
-2-3
20 mg cm
(Greater than 4.80 x 10 mol dm
solutIOn - compiler).

AUXI LIARY INFORNATION
METHOD APPARATUS/PROCEDURE:
3

Ten cm of solvent were added to about
200 mg of the antibIOtic In a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± I DC). If all of the material appeared
to be In solutIOn, the solubility was considered
to be greater than 20 mg cm- 3 •

SOURCl AND PURITY OF MATERIALS:
Cephalotln sodium was provided by Eli Lilly
and Co.; ItS purity was not specified.
Formamlde was probably of A.C.S. or U.S.P.
grade.

Io.STIMATED ERROR:
Solubility preciSIOn: none specified
Temperature precision: ± 1DC (authors).

REFERENCES:

Cephalothin sodium
COMPONENTS:

(l) 5- Thla-l-azablcyclo[4,2,0]oct-2-ene-2-carbo-

xy IIc aCld-3-[(acetyloxy )methyI]-8-oxo-7-[(2thlenylacetyJ)ammo], monosodIUm salt
(cephalothin sodium); C16H15N206S2Na;
[58-71-9]
(2) 1,2-Ethanediol (ethylene glycoJ); C H 0 ;
2 6 2
[107-21-1]
VARIABLES:

691

ORIGINAL MEASUREMENTS:

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967,50, 457-62.

PREPARED BY:

A. Regosz

One temperature: 21 DC
EXPERIMENTAL VALUES:

SolubilIty of cephalothin sodium In ethylene glycol at 21 ± I DC was reported as greater than
20 mg cm- 3 (Greater than 4.80 x 10- 2 mol dm- 3 solutIOn - compIler>.

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antibiotiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± I DC). If all of the material appeared
to be In solution, the solubilIty was considered
to be greater than 20 mg cm- 3 •

SOURCE ANI) PURITY OF MATERIALS:

CephalotIn sodium was provided by Ell Lilly
and Co.; Its purity was not specified.
Ethylene glycol
or U.S.P. grade.

was

probably

of

ESTIMATED ERROR:

SolubilIty preCISIOn: none specified
Temperature preCision: ± FC (authors).
Rt.FERENCES:

A.C.S.

692

Cephalothin sodium

COMPONENTS:

ORIGINAL MEASUREMENTS:

(I) 5- Thla-l-azablcycJo[4,2,0]oct-2-ene-2-carbo-

xy Ilc aCld-3-[(acetyloxy)methy1]-8-oxo-7-[(2thlenylacetyJ)amIno],
monosodIum salt
<Cephalothin sodIum); C16H15N206S2Na;
[58-71-9]
(2) 1,2-PropanedlOl (propylene glycoJ); C H 0 ;
3 8 2
[57-55-6]
VARIABLES:

Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

PREPARED BY:

A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

SolubJllty of cephalothin sodIUm In propylene glycol at 21 ± 1°C was reported as greater than:
)
20 mg cm -3 (Greater than 4.8 x 10 -2 mol dm -3 solutIon - compIler.

AUXI LI ARY INFORNATION
METHOD APPARATUS/PROCI:.DURt.:

Ten cm' of solvent were added to about
200 mg of the antIbIOtIc in a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(21 ± 1°C). If all of the material appeared
to be In solutIOn, the solubJllty was consIdered
to be greater than 20 mg cm-'.

SOURCr. AND PURl TY OF MAlIcRlALS;

Cephalotln sodIum was provided by EIJ LJlly
and Co.; ItS punty was not specifIed.
Propylene glycol
or U.S.P. grade.

was

probably

of

IcSTIMATED ERROR:

SolubiIJty preCisIOn: none speCIfIed
Temperature preCislOn:± 1°C (authors).
REFERENCIcS:

A.C.S.

Cephalothin sodium
COMPONENTS:

(I) 5- Thla-l-azablcyclo[4,2,0]oct-2-ene-2-carboxy hc aCld- 3-[(acetyloxy )methyJ]-8-oxo-7 -[(2thlenylacetyJ)ammo],
monosodium salt
(cephalothm sodium); C16H15N206S2Na;
[58-71-9]
(2) Methane,sulfmylbls- (dimethyl sulfoxide);
C H 0S; [67-68-5]
2 6

VARIABLES:

693

ORIGINAL MEASUREMENTS:

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967, 50, 457-62.

PREPARED BY:

A. Regosz

One temperature: 21°C
EXPERIMENTAL VALUES:

Solubility of cephalothm sodium m dlethyl sulfoxide at 21 ± 1°C was reported as greater than:
20 mg cm-3 (Greater than 4.80 X 10- 2 mol dm -3 solution - compiler).

AlJXI LI ARY INFORHATlON
METHOD APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antibiotic m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(21 ± 1°C). If all of the matenal appeared
to be m solutIOn, the solubility was considered
to be greater than 20 mg cm-'.

SOURer. AND PURl TY OF HAHRI ALS:

Cephalotm sodium was provided by Eh Lilly
and Co.; ItS punty was not specified.
Dimethyl sulfoxide
or U.S.P. grade.

was

probably

of

ESTIHATIoD IoRROR:

Solubility preCISIOn: none specified
Temperature precISion: ±loC (authors).
Rt"FERENCES:

A.C.S.
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Cephalexin monohydrate

COHPONENTS:
(I) 5-Thla-I-azablcyclo[ 4,2,0]oct-2-ene-2-carboxylic aCld-7[(amlnophenylacetyJ)amlno]-3-methyI
8-oxo, monohydrate (cephalexln monohydrate
CI6HI7NP4S.Hp; [23325-78-2]

(2) All aqueous solvents

EVALUATOR:
EriC Tomlinson.
Department of Pharmacy,
University of Amsterdam,
The Netherlands.

December 1983.

CRITICAL EVALUATION:

The Influence of pH on the solubility of cephalexln monohydrate has been studied by TsuJI
et al (I), who examined the pH - solubility behavIOr at constant iOnic strength (fL = 0.5 KCJ) and temperature (310 K) uSing HCI or KOH to regulate the pH. Their results were
presented graphically, and exhibited a U-shaped curve, with a minimum solubility between
pH 4 and 6. The original data have been obtained directly from the authors (2), and are given
In the appropriate compilatIOn sheet. The preCisIOn In solubility determinatIOn and the temperature can be estimated as ~ 5% and ~ I K, respectively (evaluator). The authors fitted
the experimental data uSing:

where C IS the total solubility, C the intrinSIC solubility of the ampholyte, a H+ the hydrogen
T
IOn activity, and K I and K the dl§lsoCiatlOn constants for 2-carboxylic acid and- the conjugated
2
aCid of the alpha-amino group, respectively. The authors have stated (2) that the intrinsIc
solubility of cephalexln monohydrate calculated In this manner IS 4.72 x 10- 2 mol dm- 3 ,whlch
agrees with their experimentally obtained value at pH 4.75 of 4.71 x 10- 2 mol dm -3. Being
an ampholyte, this antibIOtiC showed Increased solubility In aCid and In alkali. At low pH
values, the observed values were found to be higher than those calculated uSing the above
equation and could be reflecting antibIOtiC instability at these low pHs (3). For the present
data of TsuJI et aI, the reported solubilities are regarded as being tentative, except for those
at pH 2.5 and below which are regarded as being doubtful.
TsuJI et al (I) have studied the Influence of temperature on the aqueous solubihty of cephalexln
monohydrate. Over the temperature Interval 293 K to 323 K (temperature preCisIOn estimated
as ~I K, evaluator) they found a constant heat of solution of 5.81 kJ mol-I.
REFERENCES
(I) TSUJI, A.; Nakashima, E.; Hamano, S.; Yamana, T. J. Pharm. Sci. 1979, 68, 301.
-(2) TSUJI, A. Personal communicatIOn.
(3) Hou, J.P.; Poole, J.W. J. Pharm. Sci. 1969,58, 1510.
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Cephalexin monohydrate
CPI1PONENTS:
(1) 5 - T h la-l-azablcycJo[4,2,0]oct-2-ene-2carboxy hc aCld-7[(am InophenylacetyJ)amlno]
-3-methyl-8-oxo, monohydrate (cephalexin
monohydrate);
C I6 H I 7N304S.H20;
[23325-78-2]
(2) Hydrochloric aCid;
HCI; [7647-01-0]
(3) Potassium hydroxide; KOH; [1310-58-3]
(4) Potassium chloride; KCI; [7447-40-7]
(5) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Tsujl, A.; Nakashima, E.; Yamana,
Pharm. Sci. 1979, 68, 308-1 I.

T.

J.

PREPARED BY:

VARIABLES:

A. Regosz

pH at 37°C
EXPERIMENTAL VALUES:

Solublhty

Solublhty
pH

a

2.01
2.29
2.52
2.99
3.69
4.75
4.80

a

10 2 mol dm

_3 a

58.20
27.40
13.90
8.08
5.23
4.7 I
4.72 - C
0
4.75

mg cm

_3 b

212.66
100. I I
50.79
29.52
19.1 I
17.21
17.2
17.36

pH

a

5.60
5.62
6.28
6.40
6.70
6.95
7.35

10

2

mol dm
5.49
5.94
5.58
5.56
7.43
8.33
18.80

_3 a

mgcm

_3 b

20.06
21.70
20.39
20.32
27.15
30.44
68.69

Experimental data obtained from the author (A. TsuJI).

b Calculated by compiler.
The Co value (intrinsIc solublhty) estimated from the solublhty near the Isoelectrlc pOint,
pI = 1/2(pK 1 + pK 2)·
= 2.67 and pK = 6.95
2
I

where pK

AlJXI LI ARY INFORNATlON
METHOD APPARATUS/PROCeDURE:

An excess of cephalexin monohydrate was
added to a glass-stoppered flask, followed
by addition of 0.5 mol dm -) KCL aqueous
solutIOn to a constant lomc strength (I = 0.5).
The suspension was then adjusted to the
appropriate pH With standard HCI or KOH
solutIOn. The flask was placed in a constanttemperature bath at 37°C and mechamcally
shaken for 2 hr. A sample was taken through
a 0.45 micron Sartorius membrane ftlter.
The pH value was measured, and the sample
was assayed after appropriate dtlutlOn,
If necessary, With dlsttlled water. The amount
of cephalexin was determined by UV spectrophotometric measurement at 260 nm. The
pK 's were determined by potentIOmetric
titration.

SOURCL AND PURITY OF HAH.RI ALS;

Cephalexin monohydrate was from ShlOnogl
and Co., Osaka, Japan. Its potency was
925 llg mg -I.
All chemicals used were of
grade avatlable commerCially.

the

highest

eSTIMATED eRROR:

Solubtllty preCISIOn: none speclfted
Temperature preCISIOn: probably ±loC (comptler)
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Cephalexin monohydrate

COMPONENTS:
(l) 5 - T h la-I-azablcyclo[ 4,2,0 ]oct-2-ene-2carboxy JIC aCld-7[(ammophenylacety J)ammo]

(2)
(3)

(4)
(5)

ORIGINAL MEASUREMENTS:

T.

TsuJI, A.; NakashIma, E.; Yamana,
Pharm. Sci. 1979, 68, 308-11.

J.

-3-methyl-8-oxo, monohydrate (cephalexm
monohydrate);
CI6HI7N304S.H20;
[23325-78-2]
HydrochlorIc aCId;
HCI; [7647-01-0]
PotassIum hydroxIde; KOH; [1310-58-3]
PotassIum chlorIde; KCI; [7447-40-7]
'"later; [-;20; [7732-18-5]
PREPARED BY:

VARIABLES:

A. Regosz

pH at 37°C
COllfrJENTS AND/OR ADDITIONAL DATA:
In the fIgure at the rI~t, the pomts are
the experImental results. The solId Ime
was generated from equatIOn [I].
a +
K2
H
C = C (- + I + -)
[ I]
T
o KI
a H+
where C
IS the total solubIlIty, CO IS
T
the mtrmslc solubIlIty of amphoterIc cephalex~ne+ wIth the electrIcally neutral zWltterlOn,
IS the hydrogenlOn actIvIty of the
H
solutIOn, and K I and K are dISSOCIatIOn
2
constants for carooxylIc aClo and the conJugated aCId of the a-ammo group, respectIvely.

SolubIlIty [mol dm
100 r80
60
40
20

-3

2
x 10 ]

•

•
•

l-

10 I8 I6

JI

, ..'"

'-- ..

4 I2 I1 I0.6

I

2

I

I

3

4

I

I

I

I

5

6

7

8

pH at a constant IOnIC strength

[ p. = 0.5]

AUXILIARY INFORNATION
METHOD APPARATUS/PROO.DURE:

SOURCl AND PURl TY OF MAH.RI ALS;

lSTIMATeD

~.RROR:

ReFERENCES.

Cephalexm monohydrate
COMPONENTS:

5- Thla-l-azablcyclo[4,2,0]oct-2-ene-2carboxylic acid-7[(amlnophenylacetyJ)amlno]
-3-methyl-8-oxo, monohydrate (cephalexm
monohydrate);
C 16 H 17 N 304S.H20;
[23325-78-2]
(2) PotassIUm chloride; KCl; [7447-40-7]
(3) Water; H 0; [7737-J f -5]
2
(1)
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ORIGINAL MEASUREMENTS:

TSUJI, A.; Nakashima, E.; Yamana,
Pharm. Sci. 1979, 68, 308-11.

T.

J.

?REPARED BY:

VARIABLES:

A. Regosz

ReCiprocal of absolute temperature
EXPERIMENTAL VALUES:

The authors determmed the apparent equIlibrium solubilities of cephalexm monohydrate
in 0.5 mol dm -, KCl aqueous solutIOn versus
a reciprocal absolute temperature.
Van
't Hoff plots gave a reasonable good Imear
relatIOnship (figure).
The value of the heat of solutIOn 6H sQ1n
for cephalexm was calculated _lfrom tne
van 't Hoff plot to be 5.81 kJ mol .

101D

Solubility
[mol dm -3 x 10 2]

r-

6 I4

--~.---

r-

2
1

I

2.9

I

3.0

I

I_I

3.1 3.2

3.3

I

3.4

AUXI LI ARY INFORHATlON
METHOD APPARATUS/PROCr.DURE:

The apparent eqUilibrium solubilities were
determmed over the temperature range
25-69°C In 0.5 mol dm-' KCI aqueous solutIOn.
The procedure was not described. The amount
of the antibiOtic at proper temperature
mtervals was determmed by UV spectrophotometric measurement at 260 nm.

SOURer. AND PURITY OF HAHRIALS;

Cephalexm monohydrate was from ShlOnogl
and Co., Osaka, Japan. Potency 925 lIg mg- l .
All chemicals used were of
grade available commercailly.

r.STlHATED

the

highest

~RROR:

Solubility precIsion: none specIfied
Temperature precISIon: probably ±loC (compiler)
REFERENClS:

698

Cephradine monohydrate

COHPONENTS:
EVALUATOR:
(1) 5-Thla-I-azablcyclo[4,2,O]oct-2-ene-2-carboxEnc Tomlmson.
ylJc aCld-7[(ammo-l ,4-cyclohexadlen-l-y1Department of Pharmacy,
acetyl)ammo]-3-methyl-8-oxo, monohydrate
University of Amsterdam,
(cephradme monohydrate); C 16 H19N3°4S.H 2C The Netherlands.
[31828-50-9]
December 1983.
(2) All aqueous solvents
CRITICAL EVALUATION:
The mfluence of pH on the solubJ1lty of cephradme monohydrate has been studied by TSUJI
et al (I), who exammed the pH - solubllJty behavIOr at constant IOniC strength (f.L = 0.5 KCl) and temperature (310 K) using HCI or KOH to regulate the pH. Their results were
presented graphically, and exhibited a U-shaped curve, with a minimum solubllJty between
pH 4 and 6. The ongmal data have been obtamed directly from the authors (2), and are given
m the appropnate compilatIOn sheet. The preCIsion m solubllJty determmatlOn and the temperature can be estimated as :- 5% and :- I K, respectively (evaluator). The authors fitted
the expenmental data 'Jsmg:

where C is the total solubJ1lty, Co the mtrinslc solubJ1ity of the ampholyte, a H + the hydrogen
T
IOn activity, and K 1 and K 2 the diSSOCiatIOn constants for 2-carboxylJc aCid and" the conJl-lgated
aCId of the alpha-ammo group, respectIVely. The authors have stated (2) that the mtrmslc
solubllJty of cephradme monohydrate calculated m thiS manner IS 7.08 x 10- 2 mol dm- 3 ,whlch
agrees with their expenmentally obtamed value at pH 4.16 of 7.19 x 10- 2 mol drrr 3 • Bemg
an ampholyte, thiS antibIOtic showed mcreased solubllJty m aCid and in alkalJ. At low pH
values, the observed values were found to be higher than those calculated usmg the above
equation and could be reflectmg antibiotic mstabllJty at these low pHs (3). For the present
data of TSUJI et aI, the reported solubJ1ltles are regarded as bemg tentative, except for those
at pH 2.5 and below which are regarded as bemg doubtful.
TSUJI et al (I) have studied the mfluence of temperature on the aqueous solubilJty of cephradme monohydrate. Over the temperature mterval 293 K to 323 K (temperature preCIsIOn
estimated as :- 1 K, evaluator) they found a constant heat of solution of 6.60 kJ mol-I.
REFERENCES
(I) TSUJI, A.; Nakashima, E.; Hamano, S.; Yamana, T. J. Pharm. Sci. 1978,67, 1059.
(2) TSUJI, A. Personal communication.
(3) Hou, J.P.; Poole, J.W. J. Pharm. Sci. 1969,58, 1510.

Cephradine monohydrate
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COMPONENTS:
(1) 5-Thla-1-azablcyclo[4,2,O]oct-2-ene-2-carboxylic aCld-7[(amlno-1,4-cyclohexadlen-1-y1acet yl)amlno]-3-methyl-8-oxo, monohydrate
(cephradlne monohydrate); C 16 H 19N304S.
H 0; [31828-50-9]
2
(2) Hydroclorlc aCid; HCL; [7647-01-0]
(3) Potassium hydroxide;
KOH; [1310-58-3]
(4) Potassium chloride; KCl; [7447-40-7]
(5) Water; Hp; [7732-18-5]

ORIGINAL MEASUREMENTS:
T~uJI,
A.; Nakashima, E.;
Pharm. Sci. 1979,68, 301.

VARIABLES:
PH at 37°C

PREPARED BY:
A. Regosz

Yamana,

T.

J.

EXPERIMENTAL VALUES:

Solubility

Solubility
pH

a

2.27
2.52
2.84
3.00
3.03
3.29
3.56
3.89

10

2

mol dm

_3 a

58.00
29.00
16.00
11.30
11.60
9.21
8.02
7.38

mg cm

_3 b

213.09
106.55
58.78
41.52
42.62
33.84
29.46
27.11

pH

a

10

2 mol dm- 3a

mgcm

7.19
7.08 - C
0
7.42
7.93
7.27
8.41
14.00

26.42
26.00
27.26
29.13
26.71
30.90
51.44

4.16
4.63
4.67
5.66
6.45
7.36

_3 b

a Expenmenta1 values obtained from the author (A. TSUJi).
b

Calculated by compiler.

The Co - (intrinsIc solubility) estimated from the solublhty near the isoe1ectnc point,
pi '" l/2(pK 1 + pK 2)·
Where pK 1 '" 2.63, pK 2 '" 7.35.

AUXILIARY
METHOD APPARATUS/PROCEDURE:
An excess of cephradlne monohydrate was
added to a glass-stoppered flask, followed
by additIOn of 0.5 mol dm - 3 KCl aqueous
solutIOn to a constant IOniC strength (I '" 0.5).
The suspensIOn was then adjusted to the
appropnate pH With standard KOH or HC1
solution. The flask was place In a constanttemperature bath at 37°C and mechanically
shaken for 2 hr. A sample was taken through
a 0.45 micron Sartonus membrane ftlter.
The pH value was measured, and the sample
was assayed after appropriate dtlutlOn, If
necessary, With dlsttl1ed water. The amount
of cephradlne was determined by UV spectrophotometnc measurement at 260 nm. pKa's
were determined by potentIOmetriC method.

INFOR}~TION

SOURCr. AND PURITY OF HAl ERIALS:
Cephradlne monohydrate was from Sankyo
Co., Tokyo, Japan. Potency 925 \Jg mg- 1;
All chemicals used were the highest grade
available commerCially.

ESTIMATED ERROR:
Solubility preCISIOn: none speCified
Temperature preCision: probably ±l°C (compiler)

REFERENCES:

Cephradine monohydrate
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ORIGINAL MEASUREMENTS: (continued)

COMPONENTS:

(l) 5-Thla-l-azablcyclo[4,2,O]oct-2-ene-2-carbo-

(2)
(3)

(4)
(5)

xy Iic aCld-7[(amIno-1 ,4-cyclohexadlen-I-y1acety J)am Ino]- 3-methyl-8-oxo, monohydrate
(cephradIne monohydrate); C 16 H 19 N 3°4 5•
Hp; [31828-50-9]
Hydrochloric aCid; HC1; [7647-01-0]
PotassIUm hydroxide; KOH; [1310-58-3]
Potassium chloride;
KCI; [7447-40-7]
",ater; H 0; [7732-18-5]
2

TSUJI, A.; Nakashima, E.; Yamana,
Pharm. Sci. 1979,68,308-11.

T.

J.

PREPARED BY:

VARIABLES:

A. Regosz

pH at 37°C
COMMENTS AND/OR ADDITIONAL DATA:
In the figure at the aright, the POints are
the experimental data. The solid line was
calculated from equatIOn [I].
aH+
K2
- + I + --)
[I]
C = C (T
0
K
a +
I

H

where C
IS the total solubJilty, Co is the
T
intrinSIC solubility of amphoteriC cephradIne
f,1\h the electrically neutral zWltterion,
H IS the hydrogen
activity of the solution,
and K and K arc the diSSOCiatIOn constants
2
I
for carboxylic aCid and the conjugated aCid
of the a-aminO group, respectively.

Solubility [mol dm- 3 x 10 2]
100 r80 f60 f40 _

•
•

20 _

•

10

8
6
4

~

2 1
0.6

~

I

2

I

I

I

I

3

4

5

6

pH at constant IOniC strength
[,u = 0.5]

AUXILIARY INFORHATION
Mr. THOD APPARATUS/PROCEDURE:

SOURCb AND PURl TV OF MAl bRI ALS:

ESTIMATbD ERROR:

REFERENCES:

I

7

I

8

Cephradine monohydrate
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COMPONENTS:
(1) 5-Thia-l-azablcyc!o[4,2,O]oct-2-ene-2-carboxy hc aCld-7[(ammo-l ,4-cyclohexadlen-l-y1acety I)am Jno]- 3-methyl-8-oxo, monohydrate
(cephradme monohydrate); C 16 H 19 N3°4 5 .
H 0; [31828-50-9]
2
KCl; [7447-40-7]
(2) PotassIUm chlOride;
(3) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
TSUJI, A.; Nakashima, E.; Yamana,
Pharm. Sci. 1979,68, 308-11.

VARIABLES:

PREPARED BY:

T.

J

A. Regosz

ReCIprocal of absolute temperature
EXPERIMENTAL VALUES:
The authors determmed the apparent eqUlhbnum solubihtles of cephradine monohydrate
m 0.5 mol dm _3 KCl solutIon versus a recIprocal absolute temperature. ClaSSIcal van
't Hoff plots gave a reasonably good hnear
relatIOnshIp (fIgure). The value of the heat
of solutIOn flH oL _for cephradme was calcula!.1d
from the van ~ Hoff plot to be 6.60 kJ mol .

10

501ubdlty

[mol dm

-3

2

x 10 ]

8
6
4

-

~

2

1

I

I

I

2.9

3.0

3.1

K- l

I

I

3.2 3.3
X

3.4

10 3

AUXI LI ARY INFORHATlON
METHOD APPARATUS/PROCEDURE:
The apparent equihbrium solubihties were
determined over the temperature range
25-60°C m 0.5 mol dm -3 KCl solutIon. Procedure was not described. The amount of
the antibIotic at approprIate temperature
Intervals was determmed by UV spectrophotometrIc measurement at 260 nm.

SOURCI:. AND PURITY OF MATERIALS:
Cephradlme monohydrate was from 5ankyo
Co., Tokyo, Japan. Potency 952 llg mg- l •
All chemicals used were the highest grade
avaJlable commercIally.

ESTIMATED I:.RROR:
501ublhty precision: none specified
Temperature precIsion: probably ± I °C (compIler)
Rf.FERENCES.
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Cephaloglycin dihydrate

COHPONENTS:
EVALUATOR:
(1) 5-Thla-l-azablcyclo[4,2,O]oct-2-ene-2-carboxEric Tomlinson.
ylic aCld-3[(acetyloxy)methyJ]-7[ammophenyl- Department of Pharmacy,
acetyJ)amino]-8-oxo, dihydrate (cephaloglycm University of Amsterdam,
dihydrate); CI8HI9N306S.2H20; [22202-75-1] The Netherlands.
December 1983.
(2) All aqueous solvents
CRITICAL EVALUATION:
The mfluence of pH on the solubility of cephaloglycm dihydrate has been studied by TsuJI
et al (1), who exammed the pH - solubility behavior at constant IOniC strength (p, = 0.5 KCI) and temperature (310 K) usmg HCI or KOH to regulate the pH. Their results were
presented graphically, and exhibited a U-shaped curve, with a minimum solubility between
pH 4 and 5. The orlgmal data have been obtamed directly from the authors (2), and are given
in the appropriate compllatlOn +sheet. The +preCision m solubility determmatlOn and the temperature can be estimated as - 5% and - I K, respectively (evaluator). The authors fitted
the experimental data uSing:

where C IS the total solubJiity, C the intrinSIC solubility of the ampholyte, a H + the hydrogen
T
lOn activity, and K and K the dl~soClation constants for 2-carboxylic acid ana-the conjugated
I
2
aCid of the alpha-ammo group, respectively. The authors have stated (2) that the intrmslc
solubility of cephaloglycln dihydrate calculated In thiS manner IS 3.36 x 10'-2 mol dm- 3 ,which
agrees with their experimentally obtamed value at pH 4.01 of 3.43 x 10- 2 mol dlll 3 • Bemg
an ampholyte, thiS antlblOtlc showed Increased solubility In aCid and in alkah. Unlike for
the other cephalosporlns studied by these authors, at low pH values, the observed values
were found to agree with those calculated uSing the above equation. For the present data
of TSUJI et ai, the reported solublhtles are regarded as bemg tentative.
TSUJI et al (1) have studied the influence of temperature on the aqueous solubJilty of cephaloglycln dihydrate. Over the temperature Interval 293 K to 323 K (temperature precision estimated as 1: I K, evaluator) they found a constant heat of solutlOn of 7.82 kJ mol-I.
REFERENCES
(I) TSUJI, A.; Nakashima, E.; Hamano, S.; Yamana, T. J. Pharm. Sci. 1979, 68, 301.

(2) TSUJI, A. Personal communication.
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Cephaloglycin dihydrate
COMPONENTS:
(I) 5-Thla-l-azablcyclo[4,2,0]oct-2-ene-2-carboxy lIc aCld-3[(acety loxy)methyl]-7[(amInophen y lacet y l)a m I no]-8-oxo,
dihydrate
(cephaloglycIn dihydrate); C 18H 19N306S,
2H 0; [22202-75-1]
2
(2) HydrochlorIc aCid; HCI; [7647-01-0]
(3) Potassium hydroxide;
KOH; [1310-58-3]
(4) Potassium chlorIde;
KCI; [7447-40-7]
(5) W<ltf'r; H?O; [7732-18-5]

ORIGINAL MEASUREMENTS:
TSUJI, A.; Nakashima, E.; Yamana,
Pharm. Sci. 1979, 68, 308-11.

T.

J.

PREPARED BY:
A. Regosz

VARIABLES:
pH at 37°C

EXPERIMENTAL VALUES:

SolubilIty

pH

a

10

2

2.00
2.50
3.37
3.93
4.01
4.36
4.43
5.00
6.00

mol dm

_3 a

mgcm

7.260
4.380
3.450
3.290
3.430
3.36 - C
0
3.310
3.430
2.890
3.310

_3 b

32.05
19.33
15.23
14.52
15.14
14.8
14.61
15.14
12.76
14.61

a Experimental data obtaIned from the author (A. TSUJI).
b
Calculated by compiler.
The Co value (IntrInsIc solubilIty) estimated from the solubIlity near the Isoelectric pOInt,
pI

= 1/2(pK I

+ pK )· Where pK I

2

= 2.03

and pK 2

= 6.89.

AUXI LI ARY INFORHATlON
METHOD N'PARATUS/PROCEDURE:
An excess of cephaloglycin dihydrate was
added to a glass-stoppered flask, followed
by addition of 0.5 mol dm - 3 KCI aqueous
solution to a constant IOniC strength (I = 0.5).
The suspension was then adjusted to the
appropriate pH with standard HCI or KOH
solution. The flask was placed In a constanttemperature bath at 37°C and mechanically
shaken fer 2 hr. A sample was taken through
a 0.45 micron SartorIus membrane filter.
The pH value was accurately measured,
and the sample was assayed after approprIate
dIlution, If necessary, with distIlled water,
and the amount of cephaloglycIn was determIned by UV spectrophotometrIc measurement
at 260 nm. The pK 's values were determIned
by a potentlOmetrIcamethod.

SOURCE AND PURl TV OF HAl ERIALS:
CephaloglycIn dihydrate was from ShlOnogl
and Co., Osaka, Japan. Potency 962 ].lg mg- 1•
All chemicals used were the highest grade
avaIlable commercially.

~STIMATED

ERROR:

SolubilIty precIsion: none specified
Te""perature precision: probably ±1°C (compiler)

Rt_FERENCES:
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Cephaloglycin dihydrate

COMPONENTS:

(contmued)
TsuJi, A.; Nakashima, E.; Yamana,
Pharm. Sci. 1979, 68, 308-1 J.

ORIGINAL MEASUREMENTS:

(I) 5- Thla-l-azablcyc1o[4,2,0]oct-2-ene-2-carboxy lIc aCld- 3[(acety loxy)methy1]-7[(am In 0pheny lacet y J)a m Ino ]-8-oxo, dihydrate
(cephaloglycm dihydrate); C 18 H 19 N 30 6S,
2H 0; [22202-75- I]
2
(2) Hydrochloric aCid; HCI; [7647-01-0]
(3) PotassIUm hydroxide;
KOH; [1310-58-3]
(4) PotassIUm chloride;
KCI; [7447-40-7]
(5) Water; H 0; [7732-18-5]
2
VARIABLES:
pH at 37°C

__

T.

J.

BY:

A. Regosz

COMME.NTS AND/OR ADDITIONAL DATA:
In the figure at the ri§ht, the pomts are
the experimental values. The solid line
was calculated from equation [1].
K2
a H+
C T = Co ( ~ + 1 + a + )
H

[I]

Solublhty [mol dm
100

where C
IS the total solublhty, C
is the
T
mtrmsic solublhty of amphoteriC ceph~loglycm
With the electrically neutral zWltterlOn,
a H + IS the hydrogenion actiVity of the solutIOn,
and K1 and K are dissociation constants
2
for 2-carboxyhc aCid and the conjugated
aCId of the
a -ammo group, respectively.

-3

2
x 10 ]

r-

80
60 I40
20

f-

1~

'- \

6

_

4,..

\.
. '...

_
~

2

r-

I

3

I

4

I

pH at 37°C

AUXILIARY INFORHATION
METHOD APPARATUS/PROCEDURE:

SOURCE AND PURl TV OF MATlRIALS:

ESTIMATED ERROR:

REFERENCES:

I

I

567

I
8
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COMPONENTS:
ORIGINAL MEASUREMENTS:
(l) 5- Thla-l-azablcyc!0[4,2,0]oct-2-ene-2-carboTSUJI, A.; Nakashima, E.; Yamana,
xy lic aCld- 3[(acety loxy )methy 1]-7[(am 100Pharm. Sci. 1979, 68, 308-11.
phen y lacet y I)am I no ]-S-oxo, dihydrate
(cephaloglycm dihydrate); CISH 19N306S,
2H O; [22202-75-1]
Z
KCI; [7447-40-7]
(2) PotassIUm chloride;
(3) Water; Hp; [7732-IS-5]
VARIABLES:

T. J.

PREPARED BY:

A. Regosz

ReCiprocal of absolute temperature
EXPERIMENTAL VALUES:

The authors determmed the apparent eqUilibrium solubilitieS of cephaleglycm dihydrate
10 0.5 mol dm _3 KCI aqueous solutIOn versus
a reCiprocal absolute temperature. Classical
van 't Hoff plots gave a reasonably good
Imear relatIOnship (figure). The value of
the heat of solutIOn t.lH I for cephaloglycm
was calculated from th~? nvan 't Hoff plot
to be 7.82 kJ mol- .

Solubillty
[mol dm -3 x 102]

10
B
6

4
2
1

I

2.9

J.O

J.1

I

J.2 3.J

I

J.4

K- I x 10 3

AUXI LI ARY INFORMATION
METHOO N'PARATUS/PROCEDURE:

The apparent eqUilibrium solubilities were
determmed over the temperature range 25-60°C
10 0.5 mol dm _3 KCI aqueous solutIOn. The
procedure was not deSCribed. The amount
of the antibIOtiC at proper temperature mtervals was determmed by UV spectrophotometric
measurement at 260 nm.

SOURCe AND

PURI1~

OF MA1ERIALS:

CephaloglyclO dihydrate was supplled by
ShlOnogl and Co., Osaka, Japan. Potency
962 Ilg mg- I .
All chemicals used were the highest grade
available commercially.

ESTIMATeD ERROR:

Solubility preCision: none specified
Temperature preCision: probably ±loC (compiler)
REFERENCES:
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Cephaloridine

COHPONENTS:
(1) PyrldlnlUm, 1-[[2-carboxy-8-oxo-7-[2-thienylacetyJ]amlno-5-Thla-l-azablcyclo[4,2,O]oct2-en-3-yJ]methyJ]-hydroxlde, Inner salt,
(6R-trans) (cephalondlne); C 19H 17 N304S2;

EVALUATOR:
Eric Tomlinson.
Department of Pharmacy,
University of Amsterdam,
The Netherlands.

[50-59-9]

December 1983.

(2) All solvents

CRITICAL EVALUATION:
Marsh and Weiss have determined the solublllties of cephalondlne in 23 different non aqueous
solvents and In vanous aqueous solvents at 294~ 1 K (I). These workers studied a sample of
the antibIOtiC prOVided by Eli Lilly and Co, its punty was not specified. The amount of antibIOtiC dissolved was estimated by either drying a solution to constant weight, or, with some
solvents, by Visual examlnatlOn~ such that no eVidence of undissolved solute indicated a solubilIty of greater than 20 mg cm- . All values reported were uncorrected for solvent blank, whICh
was generally less than 0.02 mg total. All data accord1Og to Marsh and Weiss have been recalculated to SI Units (evaluator). Solubilities 10 non aqueous solvents are given 10 the Table.

Solventa

Solubility (at 294:-1 K), (mol dm-3)b

methanol
ethanol
Isopropanol
isoamyl alcohol
cyclohexane
benzene
ligrom
isooctane
carbon tetrachloride
ethyl acetate
Isoamyl acetate
acetone
methyl ethyl ketone
dlethylether
ethylene chloride
1,4-dlOxane
chloroform
carbon disulfide
pyndme
formamlde
ethylene glycol
propylene glycol
dimethyl sulfOXide

7.01
4.69
5.05
7.75
1.44
9.6
8.4
1.20
1.25
8.4
1.08
4.38
2.65
2.4
2.89
5.82
5.82
4.8
1.78

-3
x 10_3
x 10_4
x 10_
x 10_ 44
x 10_
5
x 10_5
x 10_4
x 10_
4
x 10_5
x 10_
4
x 10_4
x 10_4
x 10_5
x 10_4
x 10_4
x 10_4
x 10_5
x 10_
3
x 10

c
c
c
c

( a All solvegts are probably of U.S.P. or A.:f'S, grad_lJ as prevIous (2); b Units calculated
by evaluator; solubility greater than 4.80 x 10 mol dm ).
Marsh and Weiss have reported the solubility of cephalOridine in water, 0.1 N HCI and 0.1
N NaOH to all be greater than 4.80 x 10 -2 mol dm 3 , (units - evaluator).
All these va~es for solubility in both aqueous and non aqueous solvents have an estimated
preCisIOn of - 5% (evaluator). Because of the unstated punty of the sample, and smce the
values reported are unconfirmed, these solubilities are designated as be10g highly tentative,
except for where the solubility is reported as being greater than 4.80 x IO- Z mol dm- 3 , (which
are regarded as be10g doubtful).
REFERENCES
(I) Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal. Chern. 1967,50, 457.

(2) WeiSS, P.J.; Andrew, M.L.; Wnght, W.W. Antibiotics and Chemotherapy 1957,7, 374.
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COMPONENTS:
(I) Pyr IdJnlum, 1-[[2-carboxy-8-oxo-7-[2-thlenylacety I ]amJno- 5- Thla-l-azablcyclo[4,2,0]oct2-en-3-yl]methyl]-hydroxlde, mner salt,
(6R-trans) Cephalorldme; C 19 H 17 N3°4 5 2;
[50-59-9]
(2) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of cephalorldme in water at 21 ± 1°C was reported as greater than:
3 solution - compiler).
20 mg cm -3 ( Greater than 4.8 x 10- 2
moldm

AUXI LIARY INFORMATION
METHOD APPARATUS/PROCEDURE:
Ten cm' of water were added to about 200
mg of the antibiotic m a 15 cm' glass-stoppered test tube and shaken thoroughly by hand
for about 2 mm at room temperature (21 ± 1°C).
If all of the material appeared to be m solutIOn,
the solubility was conSidered to be greater
than 20 mg cm -, .

SOURCE AND PURITY OF MATERIALS;
Cephaloridine sodIUm was prOVided by Eli
Lilly and Co.; ItS purity was not specified.
The water was probably of U.S.P. or A.C.S.
grade.

ESTIMATED ERROR:
Solubility preciSion: none speCified
Temperature precision: ±1 °C (authors).

REFERENCES;
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COMPONENTS:
(I) Pyr IdJnlUm, 1-[[2-carboxy-8-oxo-7-[2-thlenylacety IJam JnO- 5- Thla-l-azabicyclo[4,2,0]oct2-en-3-yl]methyl]-hydroxide, Inner salt,
(6R-trans) Cephalondlne; C 19 H 17 N 3°4 5 2;
[50-59-9]
(2) Hydrochlonc aCid; HCI; [7647-01-0]
(3) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of cephaloridine In 0.1 N HCl solutIOn at 21± 1°C was reported as greater than:
)
20 mg cm -3 (Greater than 4.8 x 10 -2 mol dm -3 solution - compiler.

AUXI LI ARY INFORMATION
METHOD APPARATUS/PROCEDURE:
Ten cm' of 0.1 N HCI solutIOn were added
to about 200 mg of the antibIOtic In a 15
cm' glass-stoppered test tube and shaken
thoroughly by hand for about 2 min at room
temperature (21 ± I ec). If all of the matenal
appeared to be in solutIOn, the solubility
was considered to be greater than 20 mg cm-'.

SOURC~

AND

PUR11~

OF

MAT~RIALS;

Cephaloridine sodium was provided by Eli
Lilly and Co.; ItS punty was not specified.
The purity of hydrochlonc aCid was not
speCified. The water was probably of U.S.P.
or A.C.S. grade.

ESTIMATED ERROR:
Solubility precIsion: none speCified
Temperature preclslOn:± 1°C (authors).

REFERENCES:

Cephaloridine
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COMPONENTS:
(1) Pyr Idlnium, 1-[[2-carboxy-8-oxo-7-[2-thJenylacety l]amlno- 5- Thla-l-azablcyclo[4,2,0]oct2-en-3-yl]methyl]-hydroxlde, mner salt,
(6R-trans) Cephalorldme; C 19 H 17N304S2;
[50-59-9]
(2) SodIUm hydroxIde; NaOH; [1310-73-2]
(3) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J. J. Ass. Offie. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21 DC

EXPERIMENTAL VALUES:

SolubIlity of cephaloridme in 0.1 N NaOH solution at 21 ± IDC was reported as greater than:
. ).
20 mg cm -3 (Greater than 4.8 x 10 -2 mol dm -3 - compIler

AUXI LIARY INFORHATlON
METHOD APPARATUS/PROCEDURE:
Ten cm' of 0.1 N NaOH solution were added to
about 200 mg of the antIbiotIc m a 15 cm'
glass-stoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(21 ± 1DC). If all of the material appeared
to be m solutIOn, the solubJlity was consIdered
to be greater than 20 mg cm-'.

SOURC~

AND

PURI1~

OF MATERIALS;

Cephaloridine sodium was provided by Ell
Lilly and Co.; ItS purity was not specifIed.
The purIty of sodium hydroxide was not
specified. The water was probably of U.S.P.
grade.

ESTIMATED ERROR:
Solubility preCIsion: none specified
Temperature preclslon:±1 DC (authors).
REFERENCES:
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COMPONENTS:
(1) Pyr IdJnlum, I-[[2-carboxy-8-oxo-7-[2-thlenylacety l]am JnO- 5- Thla-l-azablcyclo[4,2,0]oct2-en-3-yl]methyl]-hydroxlde, mner salt,
(6R-trans) Cephalorldme; C 19 H 17 N 30 45 2;
[50-59-9]
(2) Methanol; CH 0; [67-56-1]
4

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

SolubJiity of cephelorldme m methanol at 21 ± 1°C was reported as:
2.912 mg cm -3 • (7.009 x 10-3 mol dm -3 solutIOn - compJier ).

AUXILIARY INFORNATION
METHOD APPARATUS/PROCEDURE:

SOURC~

AND PURITY OF MATERIALS:

Ten cm' of solvent were added to about
Cephalorldme sodium was provided by Eli
200 mg of the antIbiotIc in a 15 cm' glassLJily and Co.; ItS pUrity was not specifIed.
stoppered test tube and shaken thoroughly
by hand for about 2
min at room temp
Methanol was probably of A.C.S. or U.S.P.
(21 ± 1°C). If there was any VIsible msoluble
grade (1).
material
the suspensIon was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soin was filtered under
vacuum and 2 cm' of the clear fJitrate were
added to a tared (± 0.1 mg) weIghing bottle
and evaporated at 100°C. The residue was
further dried for 3 hr at 60°C in a vacuum
oven. After cooling, the reSIdue was reweIghed ESTIMATED ERROR:
( ± 0.1 mg). If the reSIdue was 0.5 mg or
Solubility precISIon: none specified
less, a second aliquot of clear filtrate was
Temperature preCIsIOn: ±1°C (authors).
placed In a tared (±0.01 mg) welghmg bottle,
and the procedure of evaporation, drying,
cooling and reweIghing (±0.01 mg) was repeated. ~Rf-_-F-E-RE-N-C-E-'S-:-----------------1
(I) WeIss

P.J.; Andrew, M.L.; Wright, W. W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Cephaloridine
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COMPONENTS:
(I) Pyr Idlnlum, 1-[[2-carboxy-8-oxo-7-[2-thienylacety I]am ino-5- Thla-l-azablcyclo[4,2,O]oct2-en-3-yl]methyl]-hydroxlde, Inner salt,
(6R-trans) Cephaloridine; C 19 H 17 N 3°452;
[50-59-9J
(2) Ethanol; C H 0; [64-17-5]
2 6

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:

A. Regosz

One temperature: 21°C
EXPERIMENTAL VALUES:

Solublhty of cephalondine In ethanol at 21 ± 1°C was reported as:
)
1.950 mg cm -3 (4.693 x 10 -3 mol dm -3 solution - compiler.

AUXI LI ARY INFORMATION
METHOD M'PARATUS/PROCEDURE:

Ten cm) of solvent were added to about
200 mg of the antibIOtic in a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2
min at room temp
(21 ± 1°C). If there was any VISible Insoluble
ma tertal
the suspensIOn was centrtfuged
within an hour. After centrifugation, the
clear part of the soln was ftltered under
vacuum and 2 cm) of the clear ftltrate were
added to a tared (± 0.1 mg) weighing bottle
and evaporated at 100°C. The reSidue was
further dried for 3 hr at 60°C In a vacuum
oven. After cooling, the reSidue was reweighed
( ± 0.1 mg). If the reSidue was 0.5 mg or
less, a second ahquot of clear filtrate was
placed In a tared (±0.01 mg) weighing bottle,
and the procedure of evaporatIOn, drying,
cooling and reweighing (± 0.0 I mg) was repeated.

o,OllRCl AND PURITY OF MAn.RIALS:

Cephaloridine sodium was provided by Eh
Lilly and Co.; ItS punty was not specIfied.
Ethanol was
grade (I).

probably

of

U.S.P.

or

A.C.S.

lSTIMATED ERROR:

Solubility precIsIOn: none specified
Temperature preclslOn:±loC (authors).
Rt.FERENCES.
(l) Weiss P.J.; Andrew, M.L.; Wnght, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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COMPONENTS:
(1) Pyr IdlnlUm, 1-[[2-carboxy-S-oxo-7-[2-thlenylacety l]amlno- 5- Thla-l-azabicyclo[4,2,0]oct2-en- 3-y l]methy l]-hydroxlde, mner salt,
(6R-trans) Cephalorldme; C19H17N304S2;
[50-59-9]
(2) 2-Propanol (Isopropanol); C H O; [67-63-0]
3 S

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of cephaloridine in isopropanol at 21 ± 1°C was reported as:
)
0.210 mg cm -3 (5.054 x 10 -4 mol dm -3 solution - compiler.

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2
min at room temp
(21 ± 1°C). If there was any VISible msoluble
material the suspension was centrifuged
wlthm an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear flltrate were
added to a tared (± 0.1 mg) welghmg bottle
and evaporated at 100°C. The reSidue was
further dried for 3 hr at 60°C m a vacuum
oven. After cooling, the residue was reweighed
(± 0.1 mg). If the reSidue was 0.5 mg or
less, a second aliquot of clear filtrate was
placed in a tared (± 0.0 1 mg) weighing bottle,
and the procedure of evaporation, drymg,
cooling and rewelghmg (±0.01 mg) was repeated.

SOURCI:. AND PURITY OF MATERIALS:
Cephalorldme sodium was provided by Ell
Lilly and Co.; ItS pUrity was not speCified.
Isopropanol was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:
Solubllity precIsion: none specified
Temperature preciSIOn: ±loC (authors).
Rt.FERENCES:
P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

(1) Weiss

Cephaloridine
COMPONENTS:

(1) Pyr Idlnlum, 1-[[2-carboxy-8-oxo-7-[2-thlenylacety I]am Jno-5- Thla-l-azablcyclo[4,2,0]oct2-en-3-yl]methyl]-hydroxlde, mner salt,
(6R-trans) Cephalondme; C 19 H 17 N 30452;
[50-59-9]
(2) I-Butanol,3-methyl- (Isoamyl alcohol);
C H 0; [123-51-3]
5 I2

VARIABLES:

713

ORIGINAL MEASUREMENTS:

Marsh, J.R.; Weiss, P.J. J. Ass. Offie. Anal.
Chem. 1967,50, 457-62.

PREPARED BY:

A. Regosz

One temperature: 21·C
EXPERIMENTAL VALUES:

Solubility of cephalondine m Isoamyl alcohol at 21 ± I·C was reported as:
)
0.322 mg cm -3 ( 7.750 x 10-4 mol dm -3 solution - compiler.

AUXILIARY INFORHATION
METHOD APPARATUS/PROClDURE:

Ten cm) of solvent were added to about
200 mg of the antibiotic m a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2
mm at room temp
(21 ± 1·C). If there was any vlSlble msoluble
ma tenal the suspension was centrifuged
withm an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear filtrate were
added to a tared ( ± 0.1 mg) welghmg bottle
and evaporated at 100·C. The reSidue was
further dnpd for 3 hr at GO·C m a vacuum
oven. After coolmg, the reSidue was reweighed
( ± 0.1 mg). If the residue was 0.5 mg or
less, a second aliquot of clear filtrate was
placed m a tared (± 0.01 mg) welghmg bottle,
and the procedure of evaporatIOn, drymg,
cooling and rewelghmg (± 0.0 I mg) was repeated.

SOllRCl AND PURITY OF MATERIALS;

Cephalondme sodIUm was provided by Eli
Lilly and Co.; ItS punty was not specified.
Isoamyl alchohol was
or U.S.P. grade (1).

probably

of

A.C.S.

ESTIMATED ERROR:

Solubility preCision: none specified
Temperature preCision: ±1·C (authors).
REFERENCES;

(1) Weiss

P.J.; Andrew, M.L.; Wnght, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Cephaloridine

COMPONENTS:
(1) Pyr Idlnlum,l-[[2-carboxy-8-oxo-7-[2-thlenylacety l]amlno- 5- Thla-l-azablcyclo[4,2,O]oct2-en-3-yl]methyl]-hydroxlde, Inner salt,
(6R-trans) Cephalondlne; C 19H 17 N 304S2;
[50-59-9]
(2) Cyclohexane; C H ; [110-82-7]
6 12

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solublhty of cephalondlne in cyclohexane at 21 ± 1°C was reported as:
0.060 mg cm -3 • ( 1.444 x 10 -4 mol dm -3 solution - compiler).

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotic In a 15 cm' glassstoppered test tube and s~aken thoroughly
by hand for about 2
min at room temp
(21 ± 1°C). If there was any vIsible Insoluble
the suspension was centrifuged
rna ter lal
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate were
added to a tared ( ± 0.1 mg) weighing bottle
and evaporated at 100°C. The reSidue was
further dned for 3 hr at 60°C in a vacuum
oven. After coohng, the reSidue was reweighed
( ± 0.1 mg). If the reSidue was 0.5 mg or
less, a second aliquot of clear filtrate was
placed in a tared (±0.01 mg) weighing bottle,
and the procedure of evaporation, drying,
cooling and reweighing (±O.O 1 mg) was repeated.

SOURCE AND PURITY OF MA1ERIALS:
Cephaloridine sodium was prOVided by Eh
Lilly and Co.; ItS purity was not specified.
Cyclohexane was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:
Solubility precision: none specified
Temperature preCIsion: ±l °C (authors).

REFERENCES;
(1) Weiss P.J.; Andrew, M.L.; Wnght, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Cephaloridine

715

COMPONENTS:
(I) Pyr Idinlum, 1-[[2-carboxy-8-oxo-7-[2-thlenylacety I]am Jno-5- Thla-l-azablcyclo[4,2,0]oct2-en-3-y I]methy I]-hydroxlde, mner salt,
(6R-trans) Cephalorldme; C 19 H 17 N 304S2;
[50-59-9]
(2) Benzene; C H ; [71-43-2]
6 6

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chern. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of cephalondme m benzene at 21 ± 1°C was reported as:
-3
-5 mol dm -3 solution - compiler.
. )
0.040 mg cm • (9.627 x 10

AUXILIARY INFORHATlON
METHOD APPARATUS/PROClDURE:
Ten cm 3 of solvent were added to about
200 mg of the antibiotIC m a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2
mm at room temp
(21 ± 1°C). If there was any viSIble msoluble
ma tenal
the suspension was centrifuged
withm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm 3 of the clear filtrate were
added to a tared (± 0.1 mg) welghmg bottle
and evaporated at 100°C. The reSIdue was
further drIed for 3 hr at 60°C m a vacuum
oven. After cooling, the reSIdue was reweighed
( ± 0.1 mg). If the reSIdue was 0.5 mg or
less, a second aliquot of clear filtrate was
placed m a tared (±0.01 mg) welghmg bottle,
and the procedure of evaporatIon, drymg,
coolmg and rewelghmg (± 0.01 mg) was repeated.

A-X

SOURCE ANO PURITY OF MA1ERIALS:
Cephaloridme sodIum was prOVIded by Eli
LIlly and Co.; Its pUrity was not specifIed.
Benzene was
grade (I).

probably of

A.C.S. or

U.S.P.

lSTIMATED ERROR:
Solubility precIsIon: none speCIfied
Temperature preCIsIOn: ±I °C (authors).

REFERENCES:
(I) WeIss P.J.; Andrew, M.L.; Wnght, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Cephaloridine

COMPONENTS:
(I) Pyr IdJnlUm,I-[[2-carboxy-8-oxo-7-[2-thlenylacety I]am JnO- 5- Thla-l-azablcyclo[4,2,0]oct2-en-3-y I]methy I]-hydroxlde, Inner salt,
(6R-trans) Cephaloridine; C19H17N304S2;
[50-59-9]
(2) Petroleum ether (ligroln)

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offk. Anal.
Chern. 1967, 50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of cephaloridine In ligroln at 21 ± 1°C was reported as:
. )
0.035 mg cm -3 (8.423 x 10 -5 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibIOtiC In a 15 cm' gJassstoppered test tube and shaken thoroughly
by hand for about 2
min at room temp
(2J ± 1°C). If there was any VISible Insoluble
material
the suspensIOn was centrifuged
Within an hour. After centrifugatIOn, the
clear part of the soIn was filtered under
vacuum and 2 cm' of the clear filtrate were
added to a tared ( ± O. J mg) weighing bottle
and evaporated at 100°C. The reSidue was
further dried for 3 hr at 60°C In a vacuum
oven. After cooling, the reSidue was reweighed
( ± 0.1 mg). If the reSidue was 0.5 mg or
less, a second aliquot of clear filtrate was
placed in a tared (± 0.0 I mg) weighing bottle,
and the procedure of evaporatIOn, drying,
cooling and reweighing (± 0.0 I mg) was repeated.

SOURCr. AND PURITY OF MATERIALS;

CephalOridine sodium was prOVided by Eh
Lilly and Co.; ItS pUrity was not speCified.
Llgroln was
grade (I).

probably

of

A.C.S.

or

U.S.P.

ESTIMATr.D r.RROR:
Solubility preCisIOn: none specified
Temperature precIsion: ±I °c (authors).

REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy J 957,
7, 374-7.

Cephaloridine
COMPONENTS:

(1) Pyndmlum, 1-[[2-carboxy-8-oxo-7-[2-thlenylacety l]ammo-5-Thla-l-azablcyclo[4,2,0]oct2-en-3-yl]methyl]-hydroxlde, mner salt,
(6R-trans) Cephalorldme; CI9H17N304S2;
[50-59-9]
(2) Pentane,2,2,4-trlmethyl- (Isooctane);
C H ; [540-84-1]
8 18

VARIABLES:

717

ORIGINAL MEASUREMENTS:

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

PREPARED BY:

A. Regosz

One temperature: 21°C
EXPERIMENTAL VALUES:

Solublltty of cephalondine m isooctane at 21 ± 1°C was reported as:
-3 (
-4
-3
0.050 mg cm
1.203 x 10 mol dm
solution - compiler).

AUXILIARY INFORNATION
METHOD APPARATUS /PROCI:.DURE:

Ten cm' of solvent were added to about
200 mg of the antibIOtiC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2
mm at room temp
(21 ± 1°C). If there was any vIsible msoluble
material the suspension was centnfuged
wlthm an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C m a
vacuum oven. After coolmg, the residue
was reweighed (± 0.1 mg). If the residue
was 0.5 mg or less, a second altquot of
clear filtrate was placed m a tared (± 0.01
mg) welghmg bottle, and the procedure
of evaporation, drymg, cooltng and rewelghmg
(±O.O I mg) was repeated.

SOURCI:. AND PURl IT OF HA1 ""RIALS:

Cephalorldme sodium was prOVided by Elt
Lilly and Co.; ItS punty was not specified.
Isooctane was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED I:.RROR:

Solublltty precISIOn: none speCified
Temperature precIsIOn: ± 1°c (authors).
REFERENCES.

(I) Weiss

P.J.; Andrew, M.L.; Wnght, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

718

Cephaloridine

COMPONENTS:
(1) Py rIdlnJum, 1-[[2-carboxy-8-oxo-7-[2-thJeny1acety l]amlno- 5-Thla-l-azablcyclo[4,2,0]oct2-en-3-y l]methyl]-hydroxlde, Inner salt,
(6R-trans) Cephalondlne; C19H17N304S2;
[50-59-9]
(2) Methane, tetrachloro- (carbon tetrachlonde);
CCI ; [56-23-5]
4

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solublhty of cephalondlne In carbon tetrachlonde at 21± 1°C was reported as:
)
0.052 mg cm -3 ( 1.251 x 10 -4 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:
Ten cm J of solvent were added to about
200 mg of the antIbIotic In a 15 cm J glassstoppered test tube and shaken thoroughly
by hand for about 2
min at room temp
(21 ± 1°C). If there was any VISIble Insoluble
material the suspensIon was centnfuged
WIthin an hour. After centnfugation, the
clear part of the soIn was fJitered under
vacuum and 2 cm J of the clear fJitrate
were added to a tared (± 0.1 mg) weIghing
bottle and evaporated at 100°C. The reSIdue
was further dned for 3 hr at 60°C In a
vacuum oven. After cooling, the reSIdue
was reweIghed (± 0.1 mg). If the reSIdue
was 0.5 mg or less, a second ahquot of
clear fIltrate was placed In a tared (± 0.01
mg) weIghing bottle, and the procedure
of evaporatIon, drying, cooling and reweIghing
(±0.01 mg) was repeated.

SOURCt AND PURITY OF MATERIALS:
Cephaloridine sodium was provided by Eli
Lilly and Co.; its purity was not specified.
Carbon tetrachlonde was probably of A.C.S.
or U.S.P. grade (I).

tSTIMATED ERROR:
SolubJiity precision: none specIfIed
Temperature precIsIon a 1°C (authors).

REFERENCES:
(I) Weiss P.J.; Andrew, M.L; WrIght, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Cephaloridine
COMPONENTS:

719

ORIGINAL MEASUREMENTS:

(I) PyrldlnlUm, 1-[[2-carboxy-8-oxo-7-[2-thlenylacety l]amlno-5-Thia-I-azablcyclo[4,2,O]oct2-en-3-yl]methyl]-hydroxlde, Inner salt,
(6R-trans) Cephaloridine; C19H17N304S2;
[50-59-9]
(2) AcetiC aCid, ethyl ester (ethyl acetate);
C H 0 ; [141-78-6]
4 8 2
VARIABLES:

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967, 50, 457-62.

PREPARED BY:

One temperature: 21°C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of cephaloridine In ethyl acetate at 21 ±loCwas reported as:
0.035 mg cm -3 ( 8.423 x 10 -5 mol dm -3 solutIOn - compiler).

AUXILIARY INFORNATION
METHOD APPARATUS/PROCEDURE:

Ten cm) of solvent were added to about
200 mg of the antibIOtic In a 15 cm] glassstoppered test tube and shaken thoroughly
by hand for about 2
min at room temp
(21 ± 1°C). If there was any VISible Insoluble
material the suspension was centrifuged
Within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm] of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After coohng, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.0 I
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(±O.O I mg) was repeated.

SOURCI:. AND PURITY OF HATERIALS;

Cephaloridine sodium was prOVided by Eli
Lilly and Co.; ItS purity was not speCified.
Ethyl acetate was
U.S.P. grade (I).

probably

of

A.C.S.

or

ESTIHATED I:.RROR:

Solubility precision: none specified
Temperature preCISIOn: ±loC (authors).
REFERENCES:

(I) Weiss

P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Cephaloridine

COMPONENTS:

ORIGINAL MEASUREMENTS:

(1) Py ndlnlUm, 1-[[2-carboxy-8-oxo-7-[2-thlenylacety l]amlno-5-Thla-l-azablcyclo[4,2,0]oct2-en-3-yl]methyl]-hydroxlde, Inner salt,
(6R-trans) Cephalondlne; C19H17N304S2;
[50-59-9]
(2) I-Butanol,3-methyl acetate (Isoamyl
acetate); C H 0 ; [123-92-2]
7 14 2
VARIABLES:

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967, 50, 457-62.

PREPARED BY:

A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

SolubilIty of cephalondlne In Isoamyl acetate at 21 ± 1°C was reported as:
. )
0.045 mg cm -3 ( 1.083 x 10 -4 mol dm -3 solutIOn - complier.

AlJXI LI ARY INFORNATION
METHOD APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2
min at room temp
(21 ± 1°C). If there was any vIsible Insoluble
material the suspension was centrifuged
within an hour. After centnfugatlOn, the
clear part of the soIn was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dned for 3 hr at 60°C In a
vacuum oven. After coohng, the residue
was reweighed ( ± 0.1 mg). If the residue
was 0.5 mg or less, a second ahquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(±O.OI mg) was repeated.

SOllRCI:. AND PURITY OF MATERI ALS:

Cephaloridine sodium was prOVided by Eh
LlIly and Co.; ItS punty was not specJfled.
Isoamyl acetate was
or U.S.P. grade (1).

I:.STIMATE.D

probably

of

A.C.S.

~>RROR:

Solubility preCISion: none specJfled
Temperature precIsion: ±loC (authors).
REFERENCES.

(1) Weiss

P.J.; Andrew, M.L.; Wnght, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Cephaloridine
COMPONENTS:

721

ORIGINAL MEASUREMENTS:

(I) P yr Idmlum, 1-[[2-carboxy-8-oxo-7-[2-thleny1acety l]ammo-5-Thla-l-azablCyclo[4,2,0]oct2-en-3-y l]methyJ]-hydroxide, mner salt,
(6R-trans) Cephalorldme; C 19 H 17 N 304S2;
[50-59-9]
(2) 2-Propanone (acetone); C H 0; [67-64-1]
3 6
VARIABLES:

Marsh, J.R.; Weiss, P.J. J. Ass. Offk. Anal.
Chem. 1967,50, 457-62.

PREPARED BY:

A. Regosz

One temperature: 21 DC
EXPERIMENTAL VALUES:

SolubilJty of cephalorldme in acetone at 21 ± I DC was reported as:
-3
-4
-3
. )
0.182 mg cm
(4.380 x 10 mol dm
solutIOn - compiler.

AUXILIARY INFORHATION
METHOD APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antibIOtiC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2
mm at room temp
(21 ± I DC). If there was any vIsible msoluble
material the suspension was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighmg
bottle and evaporated at 100DC. The residue
was further dried for 3 hr at 60 DC m a
vacuum oven. After coolmg, the residue
was reweighed (± 0.1 mg). If the residue
was 0.5 mg or less, a second alJquot of
clear filtrate was placed m a tared (±0.01
mg) welghmg bottle, and the procedure
of evaporatIOn, drying, coolJng and rewelghmg
(±0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Cephaloridine sodium was provided by EIJ
Lilly and Co.; ItS pUrity was not specified.
Acetone was probably of A.C.S. or U.S.P.
grade (I).

~STlMAT~D

ERROR:

Solubility precISion: none specified
Temperature precISion: ±FC (authors).
Rr.FERENCES.

(I) Weiss

P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Cephaloridine

COMPONENTS:

ORIGINAL MEASUREMENTS:

(1) Py ndlnlum, 1-[[2-carboxy-8-oxo-7-[2-thleny1acety l]amlno-5-ThJa-l-azablcyclo[4,2,0]oct2-en-3-yl]methyl]-hydroxlde, Inner salt,
(6R-trans) Cephaloridine; C19H17N304S2;
[50-59-9]
(2) 2-Butanone (methyl ethyl ketone); C H 0;
4 8
[78-93-3]
VARIABLES:

Marsh, l.R.; Weiss, P.l. J. Ass. Offic. Anal.
Chem. 1967, 50, 457-62.

PREPARED BY:

A. Regosz

One temperature: 21·C
EXPERIMENTAL VALUES:

Solubllity of cephaloridine In methyl ethyl ketone at 21 ± I·C was reported as:
)
0.110 mg cm -3 • (2.647 x 10 -4 mol dm -3 solutIOn - compiler.

ALJXI LI ARY INFORHATION
METHOD APPARATUS/PROCEDURE:

Ten cm) of solvent were added to about
200 mg of the antibiotic In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2
min at room temp
(21 ±1·C). If there was any Visible Insoluble
material the suspension was centnfuged
Within an hour. After centnfugatlOn, the
clear part of the soln was flltered under
vacuum and 2 cm) of the clear filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100·C. The reSidue
was further dried for 3 hr at 60·C In a
vacuum oven. After cooling, the residue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear flltrate ,was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporatlqn,. drying, cooling and reweighing
(± 0.01 mg) was repeated.

SOURCI:. ANI) PURITY OF MATERIALS:

Cephalondine sodium was provided by Eli
Lilly and Co.; Its punty was not specified.
Methyl ethyl ketone was probably of A.C.S.
or U.S.P. grade (I).

ESTIMAHD ERROR:

Solubllity preCisIOn: none speclflCd
Temperature precIsion: ±1·C (authors).
REFERENCES:
(I) Weiss P.l.;

Antibiotics
7, 374-7.

Andrew, M.L.; Wright, W.W.
and Chemotherapy 1957,

Cephaloridine
COMPONENTS:

723

ORIGINAL MEASUREMENTS:

(1) Py rIdmlUm, 1-[[2-carboxy-8-oxo-7-[2-thleny1acety l]ammo-5-Thla-l-azablcyclo[4-,2,0]oct2-en-3-yl]methyl]-hydroxlde, mner salt,
(6R-trans) Cephalorldme; C 19 H 17 N 3°4-S2;
[50-59-9]
(2) Ethane,l, 1'-oxybis- (dlethyl ether); C4-H 100;
[60-29-7]
VARIABLES:

Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 4-57-62.

PREPARED BY:

A. Regosz

One temperature: 21°C
EXPERIMENTAL VALUES:

SolubIlity of cephalorldme m diethyl ether at 21 ± 1°C was reported as:
0.010 mg cm -3 ( 2.4-06 x 10-5 mol dm -3 solutIon - compIler).

AUXI LlARY INFORNATION
METHOD APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antIbIOtIc m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2
mm at room temp
(21 ± 1°C). If there was any VISIble msoluble
rna ter lal the suspensIon was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was fIltered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± 0.1 mg) welghmg
bottle and evaporated at 100°C. The reSIdue
was further dried for 3 hr at 60°C m a
vacuum oven. After cooling, the reSIdue
was reweIghed ( ± 0.1 mg). If the reSIdue
was 0.5 mg or less, a second aliquot of
clear fIltrate was placed in a tared (± 0.01
mg) welghmg bottle, and the procedure
of evaporatIon, drymg, coolmg and rewelghmg
(±0.01 mg) was repeated.

A-X·

SOURCI:. AND PURITY OF HATERIALS:

Cephalorldme sodium was provIded by Ell
LJily and Co.; ItS pUrity was not specified.
Dlethyl ether was
A.C.S. grade (1).

probably

of

U.S.P.

or

I:.STlMATED ERROR:

SolubJiay preciSIon: none specifIed
Temperature precision: ±l °C (authors).
REFERENCES;

(1) WeIss

P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374--7.
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Cephaloridine

COMPONENTS:

ORIGINAL MEASUREMENTS:

(I) Pyrldlnlum, 1-[[2-carboxy-8-oxo-7-[2-thlenylacety l]amlno-5-Thla-l-azablcyclo[4,2,O]oct2-en-3-y I]methyl}hydroxlde, Inner salt,
(6R-trans) CephalorIdine; C19H17N304S2;
[50-59-9]
(2) E t hane,dlchloro- (ethy lene chloride);
C H C1 ; [1300-21-6]
2 4 2
VARIABLES:

Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chem. 1967,50, 457-62.

PREPARED BY:

A. Regosz

One temperature: 21°C
EXPERIMENTAL VALUES:

SolubIlity of cephalorIdine In ethylene chloride at 21:t 1°C was reported as:
0.120 mg cm -3 (2.888 x 10 -4 mol dm -3 solutIon - compJler ).

AUXI LI ARY INFORNATION
METHOD APPARATUS/PROCEDURE:

Ten cm) of solvent were added to about
200 mg of the antIbIOtIC In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2
min at room temp
(21 ± 1°C). If there was any vIsIble Insoluble
material the suspensIon was centrifuged
wIthin an hour. After centrifugatIOn, the
clear part of the soln was fJltered under
vacuum and 2 cm) of the clear fIltrate
were added to a tared (± 0.1 mg) weIghing
bottle and evaporated at 100°C. The reSIdue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSIdue
was reweIghed ( ± 0.1 mg). If the reSIdue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.0 I
mg) weIghing bottle, and the procedure
of evaporatIon, drying, cooling and reweIghing
<± 0.01 mg) was repeated.

SOURCIo: AND PURITY OF MAl ERIALS:

CephalorIdine sodIUm was proVIded by Ell
LJlly and Co.; ItS purity was not specifIed.
Ethylene chloride was
or U.S.P. grade (I).

probably

of

A.C.S.

lSTIMAHD lRROR:

SolubJllty preCIsIOn: none specifIed
Temperature preCIsIOn: ±I °c (authors).
Rt,FERENCES:

(I) WeIss

P.J.; Andrew, M.L.; WrIght, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Cephaloridine

725

COMPONENTS:
(1) Pyndmium, 1-[[2-carboxy-S-oxo-7-[2-thleny1acety I]a mmo-5- Thla-l-azabicyclo[4,2,0]oct2-en-3-yl]methyl]-hydroxlde, mner salt,
(6R-trans) Cephalondme; C 19 H 17N304S2;
[50-59-9]
(2) 1,4-DlOxane; C H 0 ; [123-91-1]
4 S 2

ORIGINAL MEASUREMENTS:
Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

SolubIlity of cephalondme m 1,4-dlOxane at 21 ±loC was reported as:

0.242 mg cm -3 • (5.S24 x 10 -4 mol dm -3 solutIon - compJler )•

AlJXI LI ARY INFORMATION
METHOD APPARATUS/PROCFDURr.:

Ten cm' of solvent were added to about
200 mg of the antIbIOtIC m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2
mm at room temp
(21± 1°C). If there was any vIsIble msoluble
matenal the suspension was centrifuged
withm an hour. After centnfugatlOn, the
clear part of the soln was fIltered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± 0.1 mg) welghmg
bottle and evaporated at 100°C. The resIdue
was further dned for 3 hr at 60°C m a
vacuum oven. After coolmg, the resIdue
was reweIghed (± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (± 0.01
mg) welghmg bottle, and the procedure
of evaporatIon, drying, coolmg and reweIghing
(± 0.01 mg) was repeated.

SOllRl~.

ANlll'lJRITY OF MA1ERIALS:

Cephalondme sodIum was prOVIded by EIJ
LJlly and Co.; ItS purity was not speCIfIed.
1,4-DlOxane was probably of A.C.S. or U.S.P.
grade (I).

ESTIMATED ERROR:

SolubJllty precIsIOn: none specifIed

Temperature precIsIOn: ±I °C (authors).
Rf,FERENCES.

P.J.; Andrew, M.L.; WrIght, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

(I) WeIss

726

Cephaloridine

COMPONENTS:

ORIGINAL MEASUREMENTS:

(I) Py rIdlnlUm, 1-[[2-carboxy-8-oxo-7-[2-thleny1acety I]amlno-5-Thla-l-azabicyclo[4,2,O]oct2-en-3-yl]methyl)-hydroxlde,
Inner salt,
(6R-trans) Cephaloridine; C 19 H 17N304S2;
[50-59-9]
(2) Methane, trlchloro- (chloroform);
CHCI ;
3
[67-66-3]
VARIABLES:

Marsh, J.R.; Weiss, P.J. J. Ass. OUk. Anal.
Chem. 1967,50, 457-62.

PREPARED BY:

A. Regosz

One temperature: 21·C
EXPERIMENTAL VALUES:

Solublhty of cephaloridine In chloroform at 21 ± I·C was reported as:
.
)
0.242 mg cm -3 (5.824 x 10 -4 mol dm - 3
solutIOn
- complier.

AUXILIARY INFORMATION
METHOD APPARATUS/PRon DURE:

Ten cm' of solvent were added to about
200 mg of the antibiotic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2
min at room temp
(21 ± I ·C). If there was any VISible Insoluble
material the suspension was centrifuged
Within an hour. After centrifugation, the
clear part of the soIn was flitered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100·C. The reSidue
was further dried for 3 hr at 60·C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second ahquot of
clear filtrate was placed In a tared (± 0.0 I
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(± 0.01 mg) was repeated.

SOl/RCl AND PURl TV OF MATERIALS:

CephalOridine sodium was prOVided by Eh
Lilly and Co.; ItS purity was not specified.
Chloroform was probably of U.S.P. or A.C.S.
grade (I).

lSTIMATlD lRROR:

Solubility precision: none speCified
Temperature precIsion: ±I·C (authors).
RLFERENCES:
(I) Weiss P.J.;

Antibiotics
7, 374-7.

Andrew, M.L; Wright, W.W.
and Chemotherapy 1957,

Cephaloridine
COMPONENTS:
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ORIGINAL MEASUREMENTS:

(I) PyrldlnlUm, 1-[[2-carboxy-8-oxo-7-[2-thlenylacety l]amlno-5-Thla-l-azablcyclo[4,2,0]oct2-en-3-y I]methyl]-hydroxlde, Inner salt,
(6R-trans) Cephaloridine; C 19 H I 7N 3°4 5 2;
[50-59-9]
(2) Carbon disulfide; CS ; [75-15-0]
2
VARIABLES:

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967, 50, 457-62.

PREPARED BY'

A. Regosz

One temperature: 2 I°C
EXPERIMENTAL VALUES:

Solubility of cephaloridine In carbon disulfide at 21 ± 1°C was reported as:
-3
-5-3
0.020 mg cm
(4.813 x 10
mol dm
solutIOn - compiler).

AUXI LI ARY INFORHATION
METHOD APPARATUS/PROO DURE:

Ten cm' of solvent were added to about
200 mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2
min at room temp
(21 ± 1°C). If there was any vIsible Insoluble
rna ter lal the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drYing, cooling and reweighing
(±0.01 mg) was repeated.

SOURU:. ANO PURITY OF HA1 tRI ALS;

CephalOridine sodium was prOVided by Eli
Lilly and Co.; Its pUrity was not specified.
Carbon disulfide was
or U.S.P. grade (1).

probably

of

A.C.S.

ESTIMAH.D r.RROR:

Solubility preCisIOn: none speCified
Temperature preCIsion: ±1°C (authors).
REFERENCES.

(1) Weiss P.J.;

Antibiotics
7, 374-7.

Andrew, M.L; Wright, W.W.
and Chemotherapy 1957,
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Cephaloridine

COMPONENTS:

ORIGINAL MEASUREMENTS:

(l) P y rIdInlum, l-[[2-carboxy-8-oxo-7-[2-thleny1acety l]amIno-5-Thla-l-azablcyclo[4,2,O]oct2-en-3-yl]methyl]-hydroxlde, Inner salt,
(6R-trans) CephaloridIne; C 19 H 17N304S2;
[50-59-9]
(2) PYridIne; C6H5N; [110-86-1]

VARIABLES:

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967, 50, 457-62.

PREPARED BY:

A. Regosz

One temperature: 21·C
EXPERIMENTAL VALUES:

Solubility of cephaloridIne In pyridIne at 21 ±I·C was reported as:
)
0.740 mg cm -3 (1.781 x 10 -3 mol dm -3 solution - compiler.

AlJXI LI ARY INFORNATION
METHOD APPARATUS/PROCWURL

Ten cm' of solvent were added to about
200 mg of the antibIOtiC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2
mIn at room temp
(21 ± I·C). If there was any Visible Insoluble
material the suspension was centrifuged
WithIn an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighIng
bottle and evaporated at 100·C. The reSidue
was further dried for 3 hr at 60·C In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighIng bottle, and the procedure
of evaporation, dryIng, cooling and reweighIng
(± 0.01 mg) was repeated.

SllURLl:. AND PURl TY OF HATl:.RI ALS:

CephaloridIne sodIUm was provided by Eli
Lilly and Co.; ItS pUrity was not specified.
PYridine was probably of
grade (1).

A.C.S. or U.S.P.

~STlMAT~D ~RROR:

Solubility precIsion: none specified
Temperature precIsion: ±I·C (authors).
RUl:.RENCl:.S.

(I) Weiss

P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Cephaloridine
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ORIGINAL MEASUREMENTS:

COMPONENTS:

(I) Pyndlnlum, 1-[[2-carboxy-8-oxo-7-[2-thienylacety l]amlno-5-Thla-l-azablCyclo[4,2,O]oct2-en-3-yl]methyl]-hydroxlde, Inner salt,
(6R-trans) Cephalondlne; C 19 H 17N304S2;
[50-59-9]
(2) Formamlde; CH NO; [75-12-7]
3
VARIABLES:

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

PREPARED BY:

A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

SolubIlity of cephalondine In formamlde at 21 ± 1°C was reported as greater than:
-3
-2-3
20 mg cm • (Greater than 4.8 x 10 mol dm solutIOn - compIler).

AUXILIARY INFORNATlON
METHOD

APPARATUS/PROOlJUR~.:

T"n {'m' of solvent were added to about
200 mg of the antIbIOtIC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± 1°C). If all of the material appeared
to be In solutIOn, the solubIlity was conSIdered
to be greater than 20 mg cm-'.

SOURCIo AND PURITY OF MAHRIALS:

CephalorIdine sodium was prOVIded by Ell
LJlly and Co.; ItS purity was not specifIed.
Formamlde was probably of A.C.S. or U.S.P.
grade.

t.STIMAHD t.RROR:

SolubJllty preCIsIOn: none specifIed
Temperature preCISIOn: ± 1°c (authors).
RIoFERENCIoS:
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Cephaloridine

COMPONENTS:
(I) PyrldlnJum, 1-[[2-carboxy-8-oxo-7-[2-thlenyl-

acety I ]amlno-5-Thla-l-azablcycJo[4,2,O]oct2-en-3-yl]methyl)-hydroxlde, Inner salt,
(6R-trans) Cephaloridine; C I 9 H I 7 N 30 4S2;
[50-59-9]
(2) 1,2-EthanedlOl (ethylene glycoJ); C H 0 ;
2 6 2
[107-21-1]
VARIABLES:

One

t~,.mperature:

ORIGINAL MEASUREMENTS:

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967, 50, 457-62.

PREPARED BY:

A. Regosz

21°C

EXPERIMENTAL VALUES:

SolubIlity of cephaloridine In ethylene glycol at 21 ± 1°C was reported as greater than:
-3
-2-3
20 mg cm • (Greater than 4.8 x 10 mol dm
solution - compiler).

AUXILIARY INFORHATION
METHOD

APPARATUS/PROC~DURE:

Ten cm) of solvent were added to about
200 mg of the antibIOtic in a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± 1°C). If all of the material appeared
to be In solutIOn, the solubility was considered
to be greater than 20 mg cm-).

SOURC~

ANlJ PURl TY OF HAHRI ALS:

Cephaloridine sodIUm was provided by Eli
Lilly and Co.; ItS pUrity was not specified.
Ethylene glycol
A.C.S. grade.

was probably of U.S.P. or

~.STIMAHD ~.RROR:

Solubility precIsIOn: none specified
Temperature precision: ±loC (authors).
Ili.FEIli:NCES:

Cephaloridine

731

COMPONENTS:

ORIGINAL MEASUREMENTS:

VARIABLES:

PREPARED BY:

(I) PYrldlnlUm,I-[[2-carboxy-8-oxo-7-[2-thlenylacety l]ammo-5-Thla-l-azablcyclo[4,2,0]oct2-en-3-y I]methyl]-hydroxlde, Inner salt,
(6R-trans) Cephalorldme; C 19 H 17 N 3°4 5 2;
[50-59-9}
(2) 1,2-PropanedlOl (propylene glycol); C H 0 2;
3 8
[57-55-6]

M'3.rsh, l.R.; Weiss, P.l. J. Ass. Offie. Anal.
Chern. 1967,50, 457-62.

A. Regosz

One temperature: 21·C
EXPERIMENTAL VALUES:

SolubilIty of cephaloridme in propylene glycol at 21 ± I·C was reported as greater than:
.
)
20 mg cm -3 (Greater than 4.8 x 10 -2 mol dm - 3
solution
- compIler.

AlJXI LI ARY INFORNATlON
METHOD APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antibIOtiC 10 a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(21 ± I ·C). If all of the material appeared
to be In solutIOn, the solubilIty was conSidered
to be greater than 20 mg cm-'.

SOliRCI-. AND PURl TY OF HAHRI ALS:

CephalOridine sodium was prOVided by ElI
Lilly and Co.; its pUrity was not specified.
Propylene glycol
or U.S.P. grade.

was

probably

of

ESTIMATED I-.RROR:

SolubilIty precIsion: none specified
Temperature precIsion: ± I·C (authors).
R1FER.ENCES:

A.C.S.

732

Cephaloridine

COMPONENTS:

ORIGINAL MEASUREMENTS:

(I) Py ridlnlUm, 1-[[2-carboxy-8-oxo-7-[2-thlenylacety l]amlno-5-Thla-l-azablcyclo[4,2,0]oct2-en-3-yl]methyl]-hydroxlde, Inner salt,
(6R-trans) Cephaloridine; CI9H17N304S2;
[50-59-9]
(2) Methane,sulflnylbls- (dImethyl sulfoxIde);
C H 0S; [67-68-5]
2 6
VARIABLES:

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1967,50, 457-62.

PREPARED BY:

A. Regosz

One temperature: 21°C
EXPERIMENTAL VALUES:

SolubilIty of cephaloridine In dImethyl sulfoxIde at 21 ± 1°C was reported as greater than:
)
20 mg cm -3 (Greater than 4.8 X 10-2 mol dm -3 solutIOn - compiler.

AllXI LI ARY INFORNATION
METHOD APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antibiotIc In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 ± 1°C). If all of the materIal appeared
to be In solutIOn, the solubilIty was consIdered
to be greater than 20 mg cm-'.

SOliRClo AND PURITY lH MAlleR! ALS:

Cephaloridine sodIUm was provIded by Ell
LIlly and Co.; ItS purity was not specifIed.
DImethyl sulfoxide was probably of
or U.S.P. grade.

~,STlMAn.U ~,RROR:

Solubility precIsIon: none specifIed
Temperature precIsIon: ±1 °c (authors).
IU,FERENn:s:

A.C.S.

Cefsulodin sodium
COHPONENTS:
EVALUATOR:
(1) PYrldmlum ,4-(ammocarbonyl)-I[[2-carboxy-8EriC Tomlinson.
oxo-7-[phenylsulfoacetyl)ammo]-5-Thla-l-aza- Department of Pharmacy,
blcyclo[4,2,0]oct-2-en-3-yl]-methyJ]-hydroxlde, University of Amsterdam,
The Netherlands.
mner salt, monosodium salt (cefsulodm
sodium); C22H19N40852Na; [52152-93-9]
December 1983.
(2) All solvents
CRITICAL EVALUATION:
Aokl et al (1) have studied the solubility of cefsulodm sodium in buffered aqueous solutions
as well as m various non aqueous solvents at 294 K (units - evaluator). The sample studied
was of known pUrity as dt"termined by a microbiological method. The procedure for determmmg
the solubilities was not described, though the assay procedure was gIVen as a microbiological
one. The reported aqueous solubilities at three pHs can be obtamed from the appropriate
compilatIOn sheets. These values are regarded as being doubtful, due to the lack of a decnbed
procedure and values from other studies.
A Similar deSignation can be given to the Similarly reported value for the solubility in methanol
(4.0 x 10- 3 mol dm- 3 ). However, the value of greater than 1.8 x 10- 2 mol dm- 3 which Aokl
et al report for solubility m either acetone, ethyl acetate, chloroform, or hexane, must be
regarded as bemg highly doubtful.

REFERENCE
(1) Aokl, I.; Konishi, E.; Kuwayama, N. Iyakuhin Kenkyu 1978,9, 1022.

733

734

Cefsulodin sodium

COMPONENTS:
(I) Pyr Idmlum,4-(ammocarbonyl)-I[[2-carboxy-8oxo-7 -[(phenylsulfoacety l)ammoJ-5-Thia-la zab IC y c Io[ 4,2,0 ]oct-2-en- 3-y I]-methy1]hydroxide, mner salt, monosodium salt
(Cefsulodln sodIUm); C 22 H 19N408S2Na;
[52152-93-9]
(2) 1,2,3-Propanetrlcarboxylic aCid, 2-hydroxy
(citric aCid); C H 0 ; [77-92-9]
6 8 7
(3) Phosphoric aCid, dlsodlum salt; HNa 0 P;
2 4
[7558-79-4]
(4) Water; H 0; [7732-18-5]
2

ORIGINAL MEASUREMENTS:
Aokl, I.; KOnishi, E.; Kuwayama, N.
Kcnkyu 1978,9, 1022-30.

VARIABLES:

PREPARED BY:

Iyakuhin

A. Regosz

One temperature: 21·C
EXPERIMENTAL VALUES:

Solubility of Cefsulodm sodIUm
pH
2.2
4.2
6.4

In

buffereJ aqueous solutIOns at 21·C was reported as:

3
Solvent cm /solute 1 g

10

1

mol dm

_3 a

0.26
7.21
8.20

70
2.5
2.2

mg cm

_3 a

14.3
400.0
454.5

a Calculated by compiler

AUXl LIARY lNFORNATION
METHOD APPARATUS/PROCEDURE:

Procedure was not deSCrIbed. McIlvame buffer
solutions were used for solubility test (0.1
mol dm-' citrIC aCid and 0.2 mol dm- 3 Na 2 HP0
4
was mixed and adjusted to pH 2.2, 4.2, ana 6.4).
The amount of the dissolved antibIOtic was
determmed microbIOlogically.

SOllRCl AND PURl TV OF HATERIALS:

Cefsulodm sodium was syntheSized m the
Central Research DiVISion of Takeda Chemical
IndustrIes, Ltd. Osaka, Japan. Its potency
was determmed by a plate cylinder method
to be 933 1.1 g mg -1 • The moisture content
was 6.5% determmed by Karl-Fischer method.
All chemicals used were of analytical grade.

lSTIHATED ERROR:

Solubility precIsion: none specified
Temperature preclSlon: probably ±1·C (compiler)
REFERENCES:

Cefsulodin sodium

735

COMPONENTS:
(1) Py r idlnlUm,4-(amlnocarbony])-1 [[2-carboxy-Soxo-7 -[(phenylsulfoacety J)amlno]-5-Thia-laz ab iC y c 1o[ 4,2,0 ]oct-2-en-3-y I]-methy1]hydroxide, Inner salt, monosodIUm salt
(Cefsulodm sodlUm); C 22 H19N40SS2Na;
[52152-93-9]
(2) Methanol; CH 0; [67-56-1]
4

ORIGINAL MEASUREMENTS:
Aokl, I.; KOnishi, E.; Kuwayama, N.
Kcnkyu 1975, 9, 1022-30.

VARIABLES:

PREPARED BY:

One temperature: 21°C

A. Regosz

Iyakuhin

EXPERIMENTAL VALUES:

Solubility of Cefsulodln sodium In methanol at 21°C was reported as:
450 cm 3 • g-l (2.2 mg cm- 3 ; 4.0 X 10- 3 mol dm- 3 - compiler).

AUXI LI ARY INFORNATION
METHOD APPARATUS/PROCEDURE:

Nothing specified. The amount of the dissolved
solute was determmed microbIOlogICally.

SOURCl AND

PURI1~

OF MATERIALS:

Cefsulodln sodium was synthesized In the
Central Research DiviSIOn of Takeda Chemical
Industries, Ltd. Osaka, Japan. Its potency
was determmed by a plate cylinder method
to be 933 IJg mg -1 . The mOisture content
was 6.5% determmed by Karl-Fischer method.
Methanol was of special grade (Wako Pure
Chemical Industries, Ltd, Japan).

ESTIMATED ERROR:

Solubility preciSIOn: none speCified
Temperature precision: probably ±l °C (compiler)
REFERENCES:
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Cefsulodin sodium

COMPONENTS:
(I) Pyr Idinium,4-(amlnocarbonyl)-l[[2-carboxy-8oxo-7 -[(pheny Isulfoacety l)amlno]-5-Thla-Ia za b Icy c Io[ 4 ,2,0 ]oct-2-en- 3-y l]-methy1]hydroxIde, Inner salt, monosodium salt
(Cefsulodln sodium); C22H19N408S2Na;
[52152-93-9]
(2) 2-Propanone (acetone); C H 0; [67-64-1]
3 6

ORIGINAL MEASUREMENTS:
Aokl, I.; KOnishI, E.; Kuwayama, N.
Kenkyu 1978,9, 1022-30.

VARIABLES:

PREPARED BY:

Iyakuhin

A. Regosz

One temperature: 21 DC
EXPERIMENTAL VALUES:

Solubility of Cefsulodin sodium in acetone at 21 DC was reported as Breater than:
.
.)
100 cm 3 • g -I ( 10 mg cm - 3; 1.8 X 10 -2 mol dm - 3
solutIOn
- compiler.

AUXI LI ARY INFORNATION
METHOD N'PARATUS/I'ROClDURE:
Nothing specified. The amount of the dissolved
solute was determined microbIologically.

SOURCl AND PURITY OF

~L\n:RIALS;

Cefsulodln sodIUm was synthesized In the
Central Research DivIsion of Takeda ChemIcal
Industnes, Ltd. Osaka, Japan. Its potency
was determined by a plate cylinder method
to be 933 lJg mg -I • The mOIsture content
was 6.5% determined by Karl-Fischer method.
Ethyl acetate was of speCIal grade (Wako
Pure ChemIcal Industnes, Ltd. Japan).

ESTIMATED ERROR:
Solubility preciSIOn: none specifIed
Temperature precISIon: probably ±I DC <Compiler)
IU,FERENCES;
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Cefsulodin sodium
COMPONENTS:
(I) Py r IdmlUm,4-(ammocarbonyI)-I [[2-carboxy-Soxo-7 -[(pheny Isulfoacety l)ammo]-5-Thla-lazabl cyclo[ 4,2,0 ]oct-2-en-3-yl]-methyl]hydroxIde, mner salt, monosodIum salt
(Cefsulodln sodIUm); C22H19N40SS2Na;
[52152-93-9]
(2) AcetIc aCId, ethyl ester (ethyl acetate);
C H 0 ; [141-78-6]
4 S 2

ORIGINAL MEASUREMENTS:
Aokl, I.; KOnishI, E.; Kuwayama, N.
Kenkyu 1975, 9, 1022-30.

VARIABLES:

PREPARED BY:

Iyakuhin

A. Regosz

One temperature: 21°C
EXPERIMENTAL VALUES:

Solublhty of Cefsulodm sodIum in ethyl acetate at 21°C was reported as greater than:
3
-1
-3
-2
-3
100 cm . g
(10 mg. cm ; I.S X 10 mol dm
solution - compiler).

AUXI Ll ARY INFORMATION
METHOD APPARATUS/PROCEDURE:

Nothmg specifIed. The amount of the dIssolved
solute was determined mIcrobiologICally.

SOURCI:. AND PURl TV OF MAl ERIALS:

Cefsulodm sodIum was synthesIzed m the
Central Research DIVISIOn of Takeda ChemIcal
Industries, Ltd. Osaka, Japan. Its potency
was determmed by a plate cylinder method
to be 933 IJg mg _1
The mOIsture content
was 6.5% determmed by Karl-Fischer method.
Ethyl acetate was of special grade
Pure ChemIcal Industries, Ltd. Japan).

(Wako

I:.STIMATED ERROR:

Solubility precIsIon: none speCIfied
Temperature preciSIOn: probably ±loC (compIler)
REFERF.NCI:.S:

738

Cefsulodin sodium

COMPONENTS:

ORIGINAL MEASUREMENTS:

(1) Pyr IdmlUm,4-(ammocarbonyJ)-I[[2-carboxy-Soxo-7 -[(pheny IsulfoacetyOammoJ-5-Thla-laz a b Icy c Io[ 4,2,0 ]oct-2-en- 3-y l]-methy1]hydroxide, inner salt, monosodIUm salt
(Cefsulodin sodium); C 22 H 19N40SS2Na;
[52152-93-9]
(2) Methane, tnchloro- (chloroform); CHCI ;
3
[67-66-3]
VARIABLES:

Aokl, I.; KOnishi, E.; Kuwayama, N.
Kenkyu I97S, 9, 1022-30.

Iyakuhin

PREPARED BY:

One temperature: 21 DC

A. Regosz

EXPERIMENTAL VALUES:

Solubility of Cefsulodm sodIUm m chloroform at 21 DC was reported as greater than:
)
100 cm 3 . g -1 (10 mg cm -3 ; 1.S X 10 -2 mol dm -3 solutIOn - compiler.

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:

Nothmg specified. The amount of the dissolved
solute was determined microbiologically.

SOURCl AND PURl IT OF MA1 ERIALS:

Cefsulodin sodium was synthesized m the
Central Research DiVISion of Takeda Chemical
Industnes, Ltd. Osaka, Japan. Its potency
was determmed by a plate cylinder method
to be 933 Ilg mg - 1 . The mOisture content
was 6.5% determmed by Karl-Fischer method.
Chloroform was of speCial grade (Wako Pure
Chemical Industnes, Ltd. Japan).

ESTIMATED ERROR:

Solubility precIsion: none specified
Temperature precISIon: probably ±l:DC (compJler)
REFERENCES;

Cefsulodin sodium

739

COMPONENTS:
(I) P Yr IdmlUm ,4-(ammocarbonyI)-I [[2-carboxy-8oxo-7 -[(pheny Isulfoacety l)ammo]-5-Thla-Iazablcyc lo[ 4 ,2,0]oct-2-en-3-y I]-methyl]hydroxide, mner salt, monosodium salt
(CefsuJodm sodium); C22H19N408S2Na;
[52152-93-9]
(2) Hexane; C H ; [110-54-3]
6 I4

ORIGINAL MEASUREMENTS:
Ackl, I.; KOnishi, E.; Kuwayama, N.
Kenkyu 1978,9, 1022-30.

VARIABLES:

PREPARED BY:

Iyakuhin

A. Regosz

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of Cefsulodm sodium in hexane at 21°C was reported as greater than:
100 cm 3 • g -I • ( < 10 mg cm -3 ; <1.8 X 10 -2 mol dm -3 solution - compiler).

AUXILIARY
METHOD APPARATUS/PROCEDURE:
Nothmg specified. The amount of the dissolved
antibIOtic was determmed microbiologically.

INFOR}~TION

SOURC!'. AND PURl TY OF HATER! ALS:
Cefsulodm sodium was syntheSized In the
Central Research DIVision of Takeda Chemical
Industries, Ltd. Osaka, Japan. Its potency
was determmed by a plate cylinder method
to be 933 Ilg mg - I • The mOisture content
was 6.5% determined by Karl-Fischer method.
Hexane was of special grade
Chemical Industries, Ltd. Japan).

(Wako

Pure

ESTIMATED ERROR:
Solubility preCISIOn: none specified
Temperature precISIon: probably ±loC (compiler)

lU.FERENCES:
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Cycloserine

COHPONENTS:
(I) 3-lsoxazohdlnone,it-amlno- (cycloserine);
C H N 0 ; [68-itl-7]
3 6 2 2

EVALUATOR:
EriC Tomhnson.
Department of Pharmacy,
University of Amsterdam,
The Netherlands.

(2) All solvents

December 1983.

CRITICAL EVALUATION:
Marsh and Weiss have determined the solubilitieS of cycloserine In 2it different solvents at
301:tit K (I). These workers studied a sample provided by CommerCial Solvents Corp., its
pUrity and optical rotation were not specIfied. The amount of cycloserine dissolved was estimated by either drying a solution to constant weight, or, with some solvents, by visual examinatIOn, such that no eVidence of undissolved solute indicated a solubility of greater than 20 mg
cm- 3 . All values reported were uncorrected for solvent blank, which was generally less than
0.05 mg total. All data according to Marsh and Weiss have been recalculated to SI Units (evaluator). Solublhtles are given In the Table.
Solvent

a

water
methanol
ethanol
Isopropanol
Isoamyl alcohol
cyclohexane
benzene
toluene
hgroln
Isooctane
carbon tetrachlOride
ethyl acetate
Isoamyl acetate
acetone
methyl ethyl ketone
dlethylether
ethylene chlOride
1,it-dIOxane
chloroform
carbon disulfide
pyridine
formamlde
ethylene glycol
benzyl alcohol

Solubility (at 301:tit K), (mol dm-3)b

c

1.91
4.41
4.90
3.0it
2.6it
4.60
2.9it
1.95

o

2.0
3.it3
6.85
8.33
it.itl
it.it7
5.87
it.itl
6.56

o

8.82
1.57
l.it7
9.79

x
x
x
x

x
x
x

x
x
x

x
x

x
x

x

x
x
x
x
x

x

-2
10_
10_ 3
3
10_
3
lO_
it
lO_
it
lO_
it
lO_
it
10
-5
10_
3
lO_
it
10_
3
10_
3
10_
lO_ 3
it
10_
3
lO_
it
10
-3
10_
2
10_
2
10_
3
10

( a All solvepts are probably of U.S.P. or !l'C,S, gra_~ as prevIOus (2); b Units calculated
by evaluator;
solublhty greater than 1.9 x 10
mol dm ).
All these values for solubility in both aqueous and non aqueous solvents have an estimated
precIsion of :t 5% (evaluator). Because of the unstated purity of the sample, and since the
values reported are unconfirmed, these solubilities are deSignated as being highly tentative,
except for where the solubility IS reported as being greater than 1.9 x 10- 1 mol dm- 3 , (which
are regarded as being doubtful). The value reported as being 0 mol dm- 3 IS rejected since
the sensitivity of the assay used IS not sufficient for thiS value to be Viewed With ant certainty.
One other study on the solubility of cycloserine has been reported. Yakhontova et al (3) examined the solubihty of D-cycloserine of known pUrity, and reported values at 298.2 :to.2K (Units
and preCISIOn - evaluator) for solubility In ethanol (it.90 x 10- 3 mol dm- 3 - units, evaluator),
and In water-ethanol-Isopropanol mixtures at 253.2 :to.2, 273.2 iO.2,
and 298.2 iO.2
K. The value reported In ethanol alone IS estimated as haVing a preCISIOn of :t
5 percent and IS deSignated as tentative. Values for the water-ethanol-Isopropanol mixture
were reported only graphically, and are difficult to estimate from the Original publication.
REFERENCES
(I) Marsh, J.R.; WeiSS, P.J. J. Ass. Offic. Anal. Chern. 1959,9, 277.

(2) Weiss, P.J.; Andrew, M.L; Wright, W.W. Antibiotics and Chemotherapy 1957,7, 37it.
(3) Yakhontova, LF.; Bruns, B.P.; Kartseva, V.D.; Kobzova, S.N.; Perevozskaya, N.A. Antibiotiki, (Moscow) 1969, lit, 205.

Cycloserine
COMPONENTS:

(I) 3-lsoxazohdmone,4-ammoC H N 0 ; [68-41-7]
3 6 2 2
(2) Water; Hp; [7732-18-5]

741

ORIGINAL MEASUREMENTS:

(cycloserme);

VARIABLES:

Marsh, l.R.; WeIss, P.l. J. Ass. Offic. Anal.
Chern. 1959,9, 277-9.

PREPARED BY:

A. Regosz

One temperature: 28°C
EXPERIMENTAL VALUES:

Solubility of cycloserme m water at 28 ±4°C was reported as greater than:
-3
-1
-3.
)
20 mg cm
(Greater than 1.9 x 10 mol dm
solutIon - compIler.

AUXILIARY INFORNATION
METHOD APPARATUS/PROCEDURE:
3

Ten cm of solvent were added to about
200 mg of the antIbiotic m a 15 cm 3 glassstoppered test tube and shaken thoroughly
by hand for about 2 mm at room temperature
(28 ± 4°C). If all of the material appeared
to be m solutIOn, the solubilIty was consIdered
to be greater than 20 mg cm- 3 •

SOURer. AND PURL IT OF MATERIALS:

Cycloserine was provided by CommercIal
Solvents Corp., its purity and optical rotation
were not described.
Water

was

r.STlMATW

probably

of

U.S.P.

grade

(I).

~~RROR:

Solubility precIsion: none specified
Temperature precIsIon: ±4°C (authors).
REFERENCES:

(I) WeIss P.l.;

Antibiotics
7, 374-7.

Andrew, M.L.; Wright, W.W.
and Chemotherapy 1957,
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Cycloserine

COMPONENTS:
(I) 3-Isoxazohdmone,4-amlno-

ORIGINAL MEASUREMENTS:
(cycloserine);

C H N 0 ; [68-41-7]
3 6 2 2
(2) Methanol; CH 0; [67-56-1]
4

VARIABLES:

Marsh, l.R.; Weiss, P.l. J. Ass. Offic. Anal.
Chern. 1959, 9, 277-9.

PREPARED BY:
A. Regosz

One temperature: 28°C
EXPERIMENTAL VALUES:

Solubility of cycloserine in methanol at 28 ± 4°C was reported as:
)
1.95 mg cm -3 (1.91 x 10 -2 mol dm -3 solution - compiler.

AUXILIARY
METHOD APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotiC In a 15 cm' glassstoppered test tube and shaken thoroughly
min at room temp
by hand for about 2
(28 ± 4°C). If there was any VISible Insoluble
material the suspensIOn was centrifuged
Within an hour. After centnfugation, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dned for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed (± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (± 0.0 I
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(±0.01 mg) was repeated.

INFOR}~TION
SOURC~.

AND PURITY OF MATERI ALS:

Cycloserine was prOVided by Commercial
Solvents Corp., ItS purity and optical rotation
were not described.
Methanol was probably of A.C.S. or U.S.P.
grade (I).

l'.STIMATED

~.RROR:

Solubility precIsion: none specified
Temperature preciSIOn: ± 4°C (authors).
lU.FERENCl'.S:
(I) Weiss P.l.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7,374-7.

Cycloserine
COMPONENTS:
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ORIGINAL MEASUREMENTS:

(1) 3-isoxazolidlnone,4-amino-

(cycloserine);

C H N 0 ; [68-41-7]
3 6 2 2
(2) Ethanol; C H 0; [64-17-5]
2 6

VARIABLES:

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1959, 9, 277-9.

PREPARED BY:

A. Regosz

One temperature: 28°C
EXPERIMENTAL VALUES:

Solubility of cycloserine

In

ethanol at 28 ± 4°C was reported as:
(4.41 x 10 -3 mol dm -3 solutIon - compiler.
)

0.45 mg cm -3

AUXILIARY INFORNATION
METHOD N'PARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antibIOtIC In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2
min at room temp
(28 ± 4°C). If there was any visible insoluble
rna ter lal the suspensIon was centrifuged
WIthin an hour. After centrifugatIOn, the
clear part of the soln was fIltered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C In a
vacuum oven. After coohng, the reSIdue
was reweIghed ( ± 0.1 mg). If the reSIdue
was 0.5 mg or less, a second ahquot of
clear filtrate was placed In a tared (±0.01
mg) weIghing bottle, and the procedure
of evaporatIon, drying, coohng and reweIghing
(±0.01 mg) was repeated.

SOURer. AND PURITY OF HATE RIALS :

Cycloserine was prOVIded by Commercial
Solvents Corp., its pUrity and optIcal rotatIon
were not desCribed.
Ethanol was
grade (1).

probably of

U.S.P. or A.C.S.

r.STIMATED r.RROR:

Solubihty preciSIon: none specifIed
Temperature precIsIon: ± 4°C (authors).
REFERENCES:

(1) WeIss

P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 314-7.
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Cycloserine

COMPONENTS:
(1) 3-lsoxazolidinone,4-amlnoC H N 0 ; [68-41-7]

ORIGINAL MEASUREMENTS:

(cycloserine);

3 6 2 2
(2) 2-propanol (Isopropanol); C H 0; [67-63-0]
3 8

VARIABLES:

Marsh, J.R.; Weiss, P.J. J. Ass. Offie. Anal.
Chem. 1959, 9, 277-9.

PREPARED BY:

A. Regosz

One temperature: 28°C
EXPERIMENTAL VALUES:

Solubility of cycloserine in isopropanol at 28 ±4°C was reported as:
. )
0.50 mg cm -3 (4.90 x 10 -3 mol dm -3 solution - compiler.

AUXI LlARY INFORNATlON
METHOD APPARATUS/PROCr,.DLJRE:

Ten cm' of solvent were added to about
200 mg of the antibiotiC in a 15 cm' glassstoppered test tube and shaken thoroughly
min at room temp
by hand for about 2
(28 ± 4°C). If there was any VISible Insoluble
material the suspension was centrifuged
Within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSidue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(±0.01 mg) was repeated.

SOURer,. AND PURl TY OF MATERI ALS;

Cycloserine was prOVided by Commercial
Solvents Corp., its pUrity and optical rotatIOn
were not described.
Isopropanol was probably of A.C.S. or U.S.P.
grade (1).

r,.STlMATED ERROR:

Solubility precIsion: none specified
Temperature precIsion: ± 4°C (authors).
Rt.FERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Cycloserine
COMPONENTS:

ORIGINAL MEASUREMENTS:

(1) 3-IsoxazolJdJnone,4-amlno-

C H N 0 ; [68-41-7]
3 6 2 2
(2) I-Butanol, 3-methylC H 0; [123-51-3]
5 12

745

(cycloserine);

(Isoamyl

Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chern. 1959, 9, 277-9.

alcohol);

VARIABLES:

PRf.PARED BY:

A. Regosz

One temperature: 28°C
EXPERIMENTAL VALUES:

SolubilIty of cycloserine In Isoamyl alcohol at 28 ±4°C was reported as:
)
0.31 mg cm -3 (3.04 x 10 -3 mol dm -3 solutIon - compiler.

AUXILIARY INFORNATION
METHOD A1'PARATUS/PROCEDURh:

Ten cm) of solvent were added to about
200 mg of the antIbIOtIc In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2
min at room temp
(28 ±4°C). If there was any vIsIble Insoluble
materIal the suspension was centrifuged
wIthin an hour. After centrifugatIon, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The resIdue
was further drIed for 3 hr at 60°C In a
vacuum oven. After cooling, the resIdue
was reweIghed (± 0.1 mg). If the resIdue
was 0.5 mg or less, a second ahquot of
clear filtrate was placed In a tared (±0.01
mg) weIghing bottle, and the procedure
of evaporation, drying, coohng and reweIghing
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF MAURI ALS:

Cycloserine was provIded by CommerCIal
Solvents Corp., Its pUrity and optIcal rotation
were not described.
Isoamyl alcohol was
or U.S.P. grade (1).

probably

of

A.C.S.

ESTIMATED ERROR:

Solublhty precIsIon: none specified
Temperature precisIon: ± 4°C (authors).
REFERENCES:

(1) WeIss

P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7,374-7.

Cycloserine
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COMPONENTS:

ORIGINAL MEASUREMENTS:

(I) 3-lsoxazolJdmone,4-aminoC H N 0 ; [68-41-7]

(cycloserine);

3 6 2 2
(2) Cyclohexane; C H12; [110-82-7]
6

VARIABLES:

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1959, 9, 277-9.

PREPARED BY:

A. Regosz

One temperature: 28°C
EXPERIMENTAL VALUES:

Solublhty of cycloserine

In

cyclohexane at 28 ±4°C was reported as:
( 2.64 x 10-4 mol dm -3 solutIOn - compJler
. ).

0.027 mg cm -3

AUXILIARY INFORMATION
METHOD APPARATUS/PROCI:.DlIRf.:

Ten cm' of solvent were added to about
200 mg of the antibiotic In a 15 cm' glassstoppered test tube and shdken thoroughly
by hand for about 2
min at room temp
(28 ±4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugatIOn, the
clear part of the soln was fJltered under
vacuum and 2 cm' of the clear fJltrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the residue
was reweighed ( ± 0.1 mg). If the residue
was 0.5 mg or less, a second ahquot of
clear filtrate was placed In a tared (± 0.0 I
mg) weighing bottle, and the procedure
of evaporation, drying, coohng and reweighing
(± 0.01 mg) was repeated.

SOURCE AND PURl IT OF HATERIALS:

Cycloserine was provided by Commercial
Solvents Corp., its pUrity and optical rotation
were not described.
Cyclohexane was
U.S.P. grade (1).

probably

of

A.C.S.

or

I:.STIMATED ERROR:

Solubility precISIon: none speCIfied
Temperature precision: ±4°C (authors).
REFERENCES:

(1) Weiss

P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Cycloserine
COMPONENTS:

(1) 3-Isoxazolidinone,4-amlno-
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ORIGINAL MEASUREMENTS:

(cycloserine);

C 3H 6 NP2; [68-41-7]
(2) Benzene; C H ; [71-43-2]
6 6

VARIABLES:

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1959,9, 277-9.

PREPARED BY:

A. Regosz

One temperature: 28°C
EXPERIMENTAL VALUES:

SolubJiity of cycloserine In benzene at 28 ±4°C was reported as:
.
. )•
0.047 mg cm -3 (4.60 x 10 -4 mo 1 d m- 3
solutIon
- compJier

AUXI LlARY INFORNATION
METHOD APPARATUS/PROClDURE:

Ten cm! of solvent were added to about
200 mg of the antibiotic in a 15 cm! glassstoppered test tube and shaken thoroughly
by hand for about 2
min at room temp
(28 ±4°C). If there was any vIsIble Insoluble
materIal the suspensIon was centrIfuged
wIthin an hour. After centrIfugation, t Ie
clear part of the soln was fIltered under
vacuum and 2 cm! of the clear fIltrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°e. The residue
was further drIed for 3 hr at 60°C In a
vacuum oven. After coolIng, the residue
was reweighed ( ± 0.1 mg). If the reSIdue
was 0.5 mg or less, a second alIquot of
clear filtrate was placed in a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporatIon, drying, coolIng and reweIghing
(± 0.01 mg) was repeated.

A-Y

SOURCl AND PURl IT OF MA1 ERIALS:

Cycloserine was provided by Commercial
Solvents Corp., its pUrIty and optIcal rotatIOn
were not described.
Benzene was probably of
grade (1).

A.C.S. or U.S.P.

lSTlMATED ERROR:

Solubility precisIOn: none specIfIed
Temperature preCIsIOn: ± 4°C (authors).
REFERENCES:

(1) Weiss

P.J.; Andrew, M.L.; WrIght, W.W.
Antibiotics and Chemotherapy 1957,
7,374-7.
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Cycloserine

COMPONENTS:

(1) 3-Isoxazolldinone,4-aminoC H N 0 ; [68-41-7]

ORIGINAL MEASUREMENTS:

(cycloserine);

3 6 2 2
(2) Benzene, methyl- (toluene); C H ;
7 8
[108-88-3]

VARIABLES:

Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chem. 1959, 9, 277-9.

PREPARED BY:

A. Regosz

One temperature: 28°C
EXPERIMENTAL VALUES:

SolubJlity of cycloserine In toluene at 28 ±4°C was reported as:
0.030 mg cm -3 ( 2.94 x 10 -4 mol dm -3 solution - compl"I er ).

AUXI LI ARY INFORHATION
METHOD APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antIbIotic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2
min at room temp
(28 ± 4°C). If there was any visible Insoluble
material the suspensIon was centrifuged
WIthin an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weIghing
bottle and evaporated at 100°C. The reSIdue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the reSIdue
was reweIghed ( ± 0.1 mg). If the reSIdue
was 0.5 mg or less, a second ahquot of
clear fJltrate was placed In a tared (± 0.0 1
mg) weIghing bottle, and the procedure
of evaporatIon, drying, cooling and reweIghing
(±O.O 1 mg) was repeated.

SOURCl AND PURITY OF MATERIALS:

Cycloserine was provided by Commercial
Solvents Corp., ItS purity and optical rotatIon
were not described.
Toluene was
grade (1).

probably of

A.C.S.

or

U.S.P.

ESTIMATED ERROR:

SolubIlity precIsIon: none specified
Temperature preciSIOn: ± 4°C (authors).
REFERENCES:

(1) Weiss

P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7,374-7.

Cycloserine
COMPONENTS:
(I) 3-isoxazoJidmone,4-amlnoC H N 0 ; [68-41-7]
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ORIGINAL MEASUREMENTS:
(cycloserine);

3 6 2 2
(2) Petroleum ether (!Jgroin)

VARIABLES:

Marsh, J.R.; WeiSS, P.J. J. Ass. Offic. Anal.
Chern. 1959, 9, 277-9.

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solubility of cycloserine in ligroln at 28 ±4°C was reported as:
-3
-4-3
0.020 mg cm
(1.95 x 10
mol dm solutIOn - compiler).

AUXILIARY INFORNATION
METHOD APPARATUS/PROCEDURE:
J

Ten cm of solvent were added to about
200 mg of the antibIOtic m a 15 cm J glassstoppered test tube and shaken thoroughly
by hand for about 2
min at room temp
(28 ± 4°C). If there was any VISible msoluble
material the suspensIOn was centrJfuged
within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm J of the clear filtrate
were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C m a
vacuum oven. After coo!Jng, the reSidue
was reweighed ( ± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (± 0.0 I
mg) weighmg bottle, and the procedure
of evaporation, drymg, coolmg and reweighmg
(±0.01 mg) was repeated.

SOURCl AND PURITY OF MATERIALS:
CycloserIne was prOVided by CommerCIal
Solvents Corp., ItS pUrIty and optical rotatIOn
were not deSCribed.
Ligrom was
grade (I).

~STIMATED

probably

of

A.C.S.

or

U.S.P.

ERROR:

Solubi!Jty precision: none specJfled
Temperature preCISIOn: ±4°C (authors).

REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; WrIght, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Cycloserine

COMPONENTS:
(1) 3-lsoxazohdmone,4-amIno-

ORIGINAL MEASUREMENTS:
(cycloserIne);

C 3H6 NP2; [68-41-7]
(2) Pentane,2,2,4-trlmethylC H ; [540-84-1]
8 18

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1959,9, 277-9.

(Isooctane);

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solubllity of cycloserine In Isooctane at 28 ± 4°C was reported as:
o mg cm -3 (0 mol dm -3 solutIon - compiler).

AUXILIARY INFORNATION
METHOD APPARATUS/PROCEDURE:
Ten cm) of solvent were added to about
200 mg of the antIbIotic In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2
mIn at room temp
(28 ±4°C). If there was any VISIble Insoluble
materIal the suspensIon was centrIfuged
WIthIn an hour. After centrIfugatIon, the
clear part of the soln was fIltered under
vacuum and 2 cm) of the clear flit rate
were added to a tared ( ± 0.1 mg) weIghIng
bottle and evaporated at 100°C. The reSIdue
was further drIed for 3 hr at 60°C In a
vacuum oven. After coolIng, the reSIdue
was reweIghed (± 0.1 mg). If the reSIdue
was 0.5 mg or less, a second aliquot of
clear flltrate was placed In a tared (± 0.0 I
mg) weIghIng bottle, and the procedure
of evaporatIon, dryIng, coohng and reweIghIng
(±O.O I mg) was repeated.

SOURCl AND PURITY OF MATERIALS;
Cycloserine was prOVIded by Commercial
Solvents Corp., ItS purity and optical rotation
were not described.
Isooctane was probably of A.C.S. or U.S.P.
grade (I).

ESTIMATED ERROR:
SolubIhty precIsion: none specified
Temperature precision: ±4°C (authors).

REFERENCES:
(I) WeIss P.J.; Andrew, M.L.; WrIght, W. W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Cycloserine
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ORIGINAL MEASUREMENTS:

COMPONENTS:
(1) 3-Isoxazolidinone,4-amino-

(cycloserine);
C H N 0 ; [68-41-7]
3 6 2 2
(2) Methane, tetrachloro- (carbon tetrachlOride);
CCI ; [56-23-5]
4

VARIABLES:

Marsh, J.R.; WeIss, P.J. J. Ass. Offic. A mI.
Chern. 1959, 9, 277-9.

PREPARED BY:
A. Regosz

One temperature: 28°C
EXPERIMENTAL VALUES:

Solubility of cycloserine in carbon tetrachlOride at 28 ± 4°C was reported as:
0.002 mg cm -3 ( 1. 95 x 10 -5 mol dm -3 solutIOn - compIler).

AUXI LI ARY INFORHATION
METHOD ,APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antibiotIC in a 15 cm' glassstoppered test tube and shaken thoroughly
min at room temp
by hand for about 2
(28 ± 4°C). If there was any visible Insoluble
rna ter lal the suspensIon was centrifuged
within an hour. After centrIfugation, the
clear part of the soln was fIltered under
vacuum and 2 cm' of the clear fIltrate
were added to a tared ( ± 0.1 mg) weIghing
bottle and evaporated at 100°C. The resJ(jue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the reSIdue
was reweighed (± 0.1 mg). If the reSIdue
was 0.5 mg or less, a second alIquot of
clear filtrate was placed in a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweIghing
(±O.O 1 mg) was repeated.

SOURCE-. AND PURITY OF MATERIALS:
Cycloserine was prOVIded by CommercIal
Solvents Corp., ItS pUrity and optIcal rotatIon
were not deSCribed.
Carbon tetrachlOride was probably of A.C.S.
or U.S.P. grade (1).

ESTIMATED ERROR:
SolubIlity precIsIon: none specIfIed
Temperature preCIsIOn: ±4°C (authors).
REFERENCES.
(1) WeIss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7,374-7.

752

Cycloserine

COMPONENTS:

ORIGINAL MEASUREMENTS:

(I) 3-Isoxazohdmone,4-amlno-

C H N 0 ; [68-41-7]
3 6 2 2
(2) AcetIc aCld,ethyl ester
C H 0 ; [141-78-6]
4 8 2

(cycloserine);

(ethyl

Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chern. 1959,9, 277-9.

acetate);

VARIABLES:

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solublhty of cycloserine in ethyl acetate at 28 ±4°C was reported as:
0.35 mg cm -3 0.43 x 10 -3 mol dm -3 solutIon - compl'I er )•

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antIbiotIc In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2
min at room temp
(28 ± 4°C). If there was any VISIble Insoluble
material the suspensIOn was centrifuged
wIthin an hour. After centnfugation, the
clear part of the soln was fIltered under
vacuum and 2 cm' of the clear fJitrate
were added to a tared (± 0.1 mg) weIghing
bottle and evaporated at 100°C. The reSIdue
was further dned for 3 hr at 60°C in a
vacuum oven. After coohng, the reSIdue
was reweIghed ( ± 0.1 mg). If the reSIdue
was 0.5 mg or less, a second ahquot of
clear fJitrate was placed In a tared (± 0.01
mg) weIghing bottle, and the procedure
of evaporatIOn, drying, coohng and reweIghing
(±0.01 mg) was repeated.

SOURC~

AND

PURI1~

OF MA1ERIALS:

Cycloserine was provided by CommercIal
Solvents Corp., Its purity and optIcal rotation
were not descnbed.

ESTIMATED ERROR:
Solublhty precIsIon: none specifIed
Temperature preCISIOn: ± 4°C (authors).

REFERENCES:
(I) WeIss P.J.; Andrew, M.L.; Wnght, W.W.
Antibiotics and Chemotherapy 1957,
7,374-7.
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Cycloserine
COMPONENTS:

ORIGINAL MEASUREMENTS:

(1) 3-Isoxazolidmone,4-ammo-

(cycloserine);
C H N 0 ; [68-41-7]
3 6 2 2
(2) I-Butanol, 3-methyl acetate (Isoamyl
acetate); C H 0 ; [123-92-2]
7 14 2

VARIABLES:

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1959, 9, 277-9.

PRJo.PARED BY:

A. Regosz

One temperature: 28°C
EXPERIMENTAL VALUES:

Solubility of cyclosenne m Isoamyl acetate at 28± 4°C was reported as:
-3
-4
-3
. )
0.070 mg cm • (6.85 x 10 mol dm solution - compiler.

AUXI LI ARY INFORHATION
METHOD M'PARATUS/PROClDURE:

Ten cm' of solvent were added to about
200 mg of the antibIOtic In a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2
min at room temp
(28 ±4°C). If there was any visible Insoluble
matenal the suspension was centrifuged
Within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the residue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(± 0.01 mg) was repeated.

SOURCl AND PURl IT OF HATlRI ALS:

Cycloserine was provided by Commercial
Solvents Corp., ItS punty and optical rotation
were not described.
Isoamyl acetate was
or U.S.P. grade (1).

probably

of

A.C.S.

~.STIMATED ~.RROR:

Solubility precIsIOn: none speCIfied
Temperature precIsion: ±4°C (authors).
ReFERENCES.

(l) Weiss

P.J.; Andrew, M.L.; Wnght, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Cycloserine

COMPONENTS:

ORIGINAL MEASUREMENTS:

(1) 3-IsoxazolIdmone,4-amIno-

C3H6N20i [68-41-7]
(2) 2-Propanone (acetone);

(cycloserine);

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1959, 9, 277-9.

C H 0; [67-64-lJ
3 6

VARIABLES:

PREPARED BY:

A. Regosz

One temperature: 28°C
EXPERIMENTAL VALUES:

Solubility of cycloserine

10

acetone at 28 ± 4°C was reported as:

0.85 mg cm-3. (8.33 x 10- 3 mol dm -3 solution - compiler).

AUXILIARY INFORHATION
METHOD APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antibIOtiC 10 a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2
min at room temp
(28 ±4°C). If there was any VISible insoluble
rna ter lal the suspension was centrifuged
WithIn an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared ( ± 0.1 mg) weighIng
bottle and evaporated at lOO°C. The reSidue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a sec;)nd aliquot of
clear filtrate was placed in a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporatIOn, dryIng, cooling and reweighing
(±0.01 mg) was repeated.

S()URC~.

AND PURITY OF HATERIALS:

Cycloserine was prOVided by CommerCial
Solvents Corp., ItS pUrity and optical rotation
were not deSCribed.
Acetone was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:

Solubility preciSIOn: none specified
Temperature preciSIOn: ± 4°C (authors).
REFERENCES:

(I) Weiss

P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Cycloserine
COMPONENTS:

ORIGINAL MEASUREMENTS:

(1) 3-Isoxazolidmone,4-amino-

(cycloserine);
C 3H 6 NP2; [68-41-7]
(2) 2-Butanone (methyl ethyl ketone); C H 0;
4 8
[78-53-3]

VARIABLES:

Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chern. 1959, 9, 277-9.

PREPARED BY:
A. Regosz

One temperature: 28°C
EXPERIMENTAL VALUES:

SolubJllty of cycloserine In methyl ethyl ketone at 28± 4°C was reported as:
.
0.45 mg cm -3 (4.41 x 10-3 moI d m -3 soI utlOn
- compl'I er )•

AUXILIARY INFORHATION
METHOD

APPARATUS/PROC~DURE:

Ten cm' of solvent were added to about
200 mg of the antibiotic in a 15 cm' glassstoppered test tube and shaken thoroughly
min at room temp
by hand for about 2
(28 ±4°C). If there was any vISIble Insoluble
ma tenal the suspensIon was centrifuged
wIthin an hour. After centrifugatIon, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weIghing
bottle and evaporated at 100·C. The resIdue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed (± 0.1 mg). If the resIdue
was 0.5 mg or less, a second ahquot of
clear fJltrate was placed In a tared (± 0.0 I
mg) weIghing bottle, and the procedure
of evaporatIon, drying, coohng and reweIghing
(±0.01 mg) was repeated.

SOURCE ANO PURITY OF MATERIALS:

Cycloserine was provided by Commercial
Solvents Corp., its pUrity and optical rotation
were not described.
Methyl ethyl ketone was probably of A.C.S.
or U.S.P. grade (1).

~STIMATED

ERROR:

Solublhty precIsIon: none specified
Temperature precIsIon: ±4°C (authors).
REFERENCES:
(l) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Cycloserine

756
COMPONENTS:
(1) 3-IsoxazohdJnone,4-aminoC H N 0 ; [68-41-7]

ORIGINAL MEASUREMENTS:
(cycloserine);

3 6 2 2
(2) Ethane,l,l'-oxybls- (die thy1 ether); C H 100;
4
[60-29-7]

VARIABLES:

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1959, 9, 277-9.

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solubility of cycloserine in dlethyl ether at 28± 4°C was reported as:
)
0.457 mg cm -3 (4.47 x 10 -3 mol dm -3 solution - compiler.

AUXI LI ARY INFORNATlON
METHOD

APPARATUS/PROC~DUR~:

Ten cm) of solvent were added to about
200 mg of the antibiotic In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2
min at room temp
(28 ±4°C). If there was any visible Insoluble
rna ter lal the suspension was centrifuged
Within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100°C. The reSidue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the residue
was reweighed ( ± 0.1 mg). If the reSidue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (± 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(±0.01 mg) was repeated.

SOURC~

ANO PURITY OF MATERIALS;

Cycloserine was prOVided by Commercial
Solvents Corp., ItS purity and optlcal rotation
were not described.
Dlethyl ether was
U.S.P. grade (1).

~STlMAnO

probably

of

A.C.S.

or

ERROR:

Solubility precision: none specified
Temperature preciSIOn: ± 4°C (authors).
~FERENCES;

(1) Weiss

P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Cycloserine
COMPONENTS:

(1) 3-Isoxazolidinone,4-amino-

C 3 H6 NP2; [68-41-7]
(2) Ethane,dichloro- (ethylene
C H C1 ; [1300-21-6]
2 4 2

ORIGINAL MEASUREMENTS:

(cycloserine);

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1959, 9, 277-9.

chlorIde);

VARIABLES:

PREPARED BY:

A. Regosz

One temperature: 28°C
EXPERIMENTAL VALUES:

SolubilIty of cycloserine In ethylene chloride at 28 ± 4°C was reported as:
.
.)
0.060 mg cm -3 (5.87 x 10-4 mol dm - 3
solutIon
- compiler.

AUXI LlARY INFORNATlON
METHOD

APPARATUS/PROCEDUR~;:

Ten cm] of solvent were added to about
200 mg of the antibIotIC In a 15 cm] glassstoppered test tube and shaken thoroughly
min at room temp
by hand for about 2
(28 ±4°C). If there was any VIsIble Insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm] of the clear filtrate
were added to a tared (± 0.1 mg) weIghing
bottle and evaporated at 100°C. The reSIdue
was further dried for 3 hr at 60°C in a
vacuum oven. After coolIng, the reSIdue
was reweIghed (± 0.1 mg). If the reSIdue
was 0.5 mg or less, a second alIquot of
clear filtrate was placed In a tared (±0.01
mg) weIghing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(± 0.01 mg) was repeated.

SOURCE AND PURITY OF HATE RIALS :

Cycloserine was prOVIded by CommercIal
Solvents Corp., its purity and optical rotatIOn
were not described.
Ethylene chloride was
or U.S.P. grade (1).

probably

of

A.C.S.

~STlMATED ~RROR:

SolubilIty preciSIOn: none specifIed
Temperature precision: ± 4°C (authors).
REFERENCES:

(1) WeISS

P.J.; Andrew, M.L; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

758

Cycloserine

COMPONENTS:

ORIGINAL MEASUREMENTS:

(l) 3-isoxazoJidinone,4-amino-

(cycloserine);
C H6 NP2; [68-41-7]
3
(2) 1,4-Dloxane; C H 0 ; [123-91-1]
4 8 2

VARIABLES:

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1959, 9, 277-9.

PREPARED BY:

One temperature: 28°C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of cycloserine in 1,4-dioxane at 28 ± 4°C was reported as:
.
.)
0.45 mg cm -3 (4.41 x 10-3 mol dm - 3
solutIOn
- complier.

AUXI LI ARY INFORHATION
METHOD APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antibiotiC in a 15 cm' glassstoppered test tube and shaken thoroughly
min at room temp
by hand for about 2
(28 ±4°C). If there was any Visible Insoluble
material the suspension was centnfuged
Within an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporat~d at 100°C. The reSidue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the reSidue
was reweighed ( ± O. I mg). If the reSidue
was 0.5 mg or less, a second ahquot of
clear filtrate was placed in a tared (± 0.0 1
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(± 0.0 I mg) was repeated.

SOliRn. AND PURITY OF MATERIALS:

Cycloserine was provided by Commercial
Solvents Corp., ItS purity and optical rotation
were not described.
1.4-DlOxane was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:

Solubility preclSlon: none specified
Temperature precision: ± 4°C (authors).
REFERENCES:
(I) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.

Cycloserine
COMPONENTS:

759

ORIGINAL MEASUREMENTS:

(1) 3-isoxazolidmone,4-amino-

(cycloserme);
C H N 0 ; [68-41-7]
3 6 2 2
(2) Methane, tr ichloro- (chloroform); CHC1 3;
[67-66-3]

VARIABLES:

Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chern. 1959, 9, 277-9.

PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solubility of cycloserine in chloroform at 28± 4°C was reported as:
-3
-4-3
O.067 mg cm
(6.56 x 10 mol dm
solution - compiled.

AUXI LI ARY INFORNATION
METHOD/APPARATUS/PROCEDURE:
Ten cm' of solvent were added to about
200 mg of the antIbiotic m a 15 cm' glassstoppered test tube and shaken thoroughly
mm at room temp
by hand for about 2
(28 ±4°C). If there was any VIsIble insoluble
materIal the suspension was centrifuged
withm an hour. After centrifugation, the
clear part of the soln was fIltered under
vacuum and 2 cm' of the clear fIltrate
were added to a tared (± 0.1 mg) weIghmg
bottle and evaporated at 100°C. The reSIdue
was further dried for 3 hr at 60°C m a
vacuum oven. After cooling, the reSIdue
was reweIghed ( ± 0.1 mg). If the reSIdue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (±0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and rewelghmg
(±O.O I mg) was repeated.

SOURCe AND PURITY OF MATERIALS:
Cycloserine was provided by Commercial
Solvents Corp., its pUrIty and optical rotatIon
were not described.
Chloroform was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:
Solubility precision: none specified
Temperature precision: ± 4°C (authors).
REFERENCES:
(l) Weiss P.J.; Andrew, M.L.; WrIght, W.W.
Antibiotics and Chemotherapy 1957,
7,374-7.
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Cycloserine

COMPONENTS:

ORIGINAL MEASUREMENTS:

(I) 3-Isoxazolidinone,4-ammo-

<Cycloserme);
C H N 0 ; [68-41-7]
3 6 2 2
(2) Carbon dIsulfIde; CS ; [75-15-0]
2

VARIABLES:

Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chern. 1959, 9, 277-9.

PREPARED BY:

One temperature: 28·C

A. Regosz

EXPERIMENTAL VALUES:

SolubilIty of cycloserine m carbon dIsulfide at 28 ± 4·C was reported as:
- dm
3 solution - compiler )•
o mg cm -3 • (
0 mol

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:

Ten cm' of solvent were added to about
200 mg of the antibIotic m a 15 cm' glassstoppered test tube and shaken thoroughly
min at room temp
by hand for about 2
(28 ±4·C). If there was any visible msoluble
material the suspensIon was centrifuged
within an hour. After centrifugatIon, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weighing
bottle and evaporated at 100·C. The residue
was further dried for 3 hr at 60·C m a
vacuum oven. After cooling, the reSIdue
was reweIghed ( ± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed m a tared (± 0.01
mg) weighmg bottle, and the procedure
of evaporation, drying, coolmg and reweighmg
(± 0.01 mg) was repeated.

SOURCI:. AND PURITY OF MATERIALS:

Cycloserine was prOVIded by CommercIal
Solvents Corp., ItS purity and optical rotation
were not deSCribed.
Carbon dIsulfide was
or U.S.P. grade (I).

probably

of

A.C.S.

ESTIMATED ERROR:

SolubilIty precisIon: none speCIfied
Temperature precisIon: ± 4·C (authors).
REFERENCES:
(l) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7,374-7.

Cycloserine
ORIGINAL MEASUREMENTS:

COMPONENTS:

(1) 3-Isoxazolidinone,4-amino-

C H NP2; [68-41-7]
3 6
(2) Pyridine; C H N; [110-86-1]
5 5

VARIABLES:

One temperature: 28°C

761

(cycloserine);

Marsh, J.R.; WeIss, P.J. J. Ass. Offic. Anal.
Chern. 1959, 9, 277-9.

PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

SolubilIty of cycloserine in pyridine at 28 ± 4°C was reported as:
. ).
0.90 mg cm -3 (8.82 x 10 -3 mol dm -3 solutIon - compiler

AUXILIARY INFORNATION
METHOD APPARATUS/PROCEDURE:

SOURC!'. AND PURITY OF MATERI ALS:

Ten cm' of solvent were added to about
Cycloserine was provided by Commercial
200 mg of the antibiotic In a 15 cm' glassSolvents Corp., its purity and optical rotatIon
stoppered test tube and shaken thoroughly
were not described.
min at room temp \
by hand for about 2
(28± 4°C). If there was any visible insoluble
Pyridine was probably of A.C.S. or U.S.P.
material the suspensIon was centrifuged
grade (1).
WIthin an hour. After centrifugatIOn, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) weIghing
bottle and evaporated at 100°C. The resIdue
was further dried for 3 hr at 60°C In a
ESTIMATED ERROR:
vacuum oven. After cooling, the resIdue
was reweighed ( ± 0.1 mg). If the residue
Solubility precision: none specified
was 0.5 mg or less, a second ahquot of
Temperature precision: ± 4°C (authors).
clear filtrate was placed In a tared (±0.01
mg) weIghing bottle, and the procedure
of evaporation, drying, cooling and reweIghing
REFERENCES:
(±:O.Ol mg) was repeated.
(l) WeIss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Cycloserine

COMPONENTS:

(1) 3-lsoxazolidmone,4-amino-

ORIGINAL MEASUREMENTS:

<Cycloserine);

C H N 0 ; [68-41-7]
3 6 2 2
(2) Formamlde; CH NO; [75-12-7]
3

VARIABLES:

Marsh, J.R.; Weiss, P.J. J. Ass. Offie. Anal.
Chern. 1959,9, 277-9.

PREPARED BY:

A. Regosz

One temperature: 28°C
EXPERIMENTAL VALUES:

SolubIlity of cycloserIne in formamlde at 28 ± 4°C was reported as:
. )
1.60 mg cm -3 • ( 1.57 x 10 -2 mol dm -3 solution - compIler.

AUXI LIARY INFORHATION
METHOD APPARATUS/PROClDlIRE:

Ten cm' of solvent were added to about
200 mg of the antibiotic in a 15 cm' glassstoppered test tube and shaken thoroughly
mm at room temp
by hand for about 2
(28 ± 4°C). If there was any visible msoluble
rna terJal the suspension was centrifuged
wlthm an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm' of the clear filtrate
were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C m a
vacuum oven. After cooling, the residue
was reweighed ( ± 0.1 mg). If the residue
was 0.5 mg or less, a second alIquot of
clear filtrate was placed m a tared (± 0.01
mg) welghmg bottle, and the procedure
of evaporation, drying, coolIng and reweighing
(± 0.01 mg) was repeated.

SOURCl AND PURl TY OF MATERI ALS:

Cycloserine was provided by Commercial
Solvents Corp., ItS pUrIty and optical rotation
were not descrIbed.
Formamlde was probably of A.C.S. or U.S.P.
grade (I).

lSTlMATED ERROR:

SolubilIty precision: none specIfied
Temperature precISion: ± 4°C (authors).
REFERENCES:
(1) Weiss P.J.;

Antibiotics
7,374-7.

Andrew, M.L.; Wright, W.W.
and Chemotherapy 1957,

Cycloserine
COMPONENTS:

763

ORIGINAL MEASUREMENTS:

(1) 3-lsoxazolidmone,4-ammo-

(cycloserme);
C H6 NP2; [68-41-7]
3
(2) Ethanol, 2-methoxy- (ethylene glycol
monomethyl ether); C H 0 2; [109-86-4]
3 8

VARIABLES:

Marsh, J.R.; WeIss, P.J. J. Ass. Offk. Anal.
Chern. 1959,9, 277-9.

PREPARED BY:

One temperature: 28°C

A. Regosz

EXPERIMENTAL VALUES:

Solublhty of cycloserme m ethylene glycol monomethyl ether at 28 ± 4°C was reported as:
.
1.50 mg cm -3 ( 1.47 x 10-2 mol dm - 3
solution
- compJler )•

AUXILIARY INFORHATlON
METHOD

APPARATUS/PROC~DURE:

Ten cm' of solvent were added to about
200 mg of the antIbIOtic m a 15 cm' glassstoppered test tube and shaken thoroughly
by hand for about 2
min at room temp
(28 ± 4°C). If there was any VISIble msoluble
materIal the suspensIOn was centrifuged
wlthm an hour. After centrifugatIOn, the
clear part of the soln was fJltered under
vacuum and 2 cm' of the clear fJltrate
were added to a tared (± 0.1 mg) welghmg
bottle and evaporated at 100°C. The reSIdue
was further dried for 3 hr at 60°C m a
vacuum oven. After coohng, the reSIdue
was reweIghed ( ± O. I mg). If the residue
was 0.5 mg or less, a second ahquot of
clear filtrate was placed m a tared (± 0.0 I
mg) welghmg bottle, and the procedure
of evaporatIon, drymg, coohng and rewelghmg
(± 0.0 I mg) was repeated.

A-Z

SOURer. AND PURl IT OF MAHRI ALS:
Cycloserme was provIded by CommercIal
Solvents Corp., its purity and optIcal rotatIon
were not described.
Ethylene glycol mono methyl ether was probably
of A.C.S. or U.S.P. grade (1).

lSTIMATED lRROR:
SolubJllty precIsIon: none specifIed
Temperature precIsIon: ± 4°C (authors).

Rt.FERENCES:
(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7, 374-7.
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Cycloserine

COMPONENTS:

ORIGINAL MEASUREMENTS:

(1) 3-lsoxazol1dlnone,4-amlno-

(cycloserine);
C H6 NP2; [68-41-7]
3
(2) Benzenemethanol (benzyl alcohoj); C H 0;
7 8
[100-51-6]

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chern. 1959, 9, 277-9.

VARIABLES:

PREPARED BY:

One temperature: 28°C

A. Regosz

EXPERIMENTAL VALUES:

Solubility of cycloserine In benzyl alcohol at 28 ± 4°C was reported as:
1.00 mg cm -3 (9.79 x 10 -3 mol dm -3 solution - compiler).

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE:

Ten cm) of solvent were added to about
200 mg of the antibIOtiC In a 15 cm) glassstoppered test tube and shaken thoroughly
by hand for about 2
min at room temp
(28 ± 4°C). If there was any vIsible Insoluble
matenal the suspension was centnfuged
Within an hour. After centnfugatlOn, the
clear part of the soln was filtered under
vacuum and 2 cm) of the clear filtrate
were added to a tared ( ± 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the residue
was reweighed ( ± 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed In a tared (±0.01
mg) weighing bottle, and the procedure
of evaporatIOn, drying, cooling and reweighing
Go 0.0 I mg) was repeated.

saURO.. AND PURITY OF MATERIALS:

Cycloserine was prOVided by Commercial
Solvents Corp., ItS purity and optical rotation
were not described.
Benzyl alcohol was probably of
U.S.P. grade (I).

A.C.S.

or

ESTIMATED lRROR:

Solubility precIsIOn: none specified
Temperature preCisIOn: ± 4°C (authors).
ReFERENClS:

(1) Weiss

P.J.; Andrew, M.L; Wright, W.W.
Antibiotics and Chemotherapy 1957,
7,374-7.

Cycloserine
COMPONENTS:

765

ORIGINAL MEASUREMENTS:

(1) 3-!soxazolidmone,4-ammo- (D-cycloserme);
C H N 0 ; [68-41-7]
3 6 2 2
(2) Ethanol; C H 0; [64-17-5]
2 6

VARIABLES:

Yakhontova, L.F.; Bruns, B.P.; Kartseva, v.n.;
KobzJeva, S.N.; Perevozskaya, N.A. Antibiotiki (Moscow) 1969, 14, 205-10.

PREPARED BY:

Temperature: 25°C

A. Regosz

EXPERIMENTAL VALUES:

Maximum solubJilty of D-cycloserlne m ethanol at 25°C was reported as:
)
0.50 mg cm -3 solutIon. (4.90 x 10 -3 mol dm -3 compIler.

AUXI LJARY INFORNATJON
METHOD APPARATUS/PROCI:DURE:

An excess of D-cycloserme and ethanol
were placed in a solubJiity apparatus lomed
wIth a thermostat and N was bubbled through
2
the suspensIOn at 25°C, (tIme of eqUIlibrium
was not gIven). An aliquot of the saturated
solutIOn was fJitered and the concentratIOn
of the antIbIOtIC was analysed colorlmetrlcally
after reaction wIth sodIUm nitroprussIde (1).

SOURO, AND PURITY OF MAHRIALS;

PUrity of the D-cycloserme was 99%.
source was not specifIed.

Its

The source and pUrity of ethanol were not
deSCribed.

I:STIMAUD

~"RROR:

SolubIlity preCISIOn: probably ±5% (compiler)
Temperature precIsIon: ± 0.2°C (compIler)
REFERENCES:

(1) Jones, L.R. Anal. Chern. 1956, 28, 39-41.
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Cycloserine

COMPONENTS:

(I) 3-lsoxazolidmone,4-ammo- (D-cycloserlne);
C H N 0 ; [6S-41-7]
3 6 2 2
(2) 2-Propanol (lsopropanoI); C H O; [67-63-0]
3 S
(3) Ethanol; C H 0; [64-17-5]
2 6
(4) Water; H 0; [7732-1S-5]
2

VARIABLES:

ORIGINAL MEASUREMENTS:

Yakhontova, L.F.; Bruns, B.P.; Kartseva, V.D.;
Kobzova, S.N.; Perevozskaya, N.A. Antibiotiki, (Moscow) 1969, 14, 205-10.

PREPARED BY:

A. Regosz

Temperatures: -20°C, O°C and 25°C
EXPERIMENTAL VALUES:

Solubllitya of D-cycloserine m ethanol-Isopropanol solutIOns b containmg increasmg amounts
of water (wt %).

0.06

SolubilIty of
D-cycloserlne
[mg cm- 3]

t-

0.lJ4 t0.02

r-

0

o

5

~~;
---10

15

20

25

Amount of water [weIght percent]
[Curves I, 2 and 3 are for values determmed at -20°C, O°Cand 25°C, respectIvely].

a determmed at pH

= pI

(5.S5) (pK

I

= 4.3

and pK

2
b ethanol and isopropanol were mIxed m equal volumes

= 7.4

were determmed potentiometrically)

c calculated by the compiler

AUXILIARY INFORNATION
METHOD APPARATUS/PROO,DURE:

An excess of D-cycloserlne and a mIxture
of ethanol-Isopropanol (I: I) contaming an
appropriate amount of water were placed
m a solubIlity apparatus Jomed wIth a thermostat and N was bubbled through the suspens2
IOn at gIven temperature. Aliquots of the
saturated solutIOns were fIltered and the
concentratIOn of the antIbIotIC was determmed
colorlmetrlcally after reactIOn wIth sodIum
nitroprUSSIde (I).

SOURCE:. AND PURITY OF MAn.RIALS:

PUrity of the D-cycloserme was 99%.
source was not speCIfIed.

Its

The sources and pUrities of solvents used
were not descrIbed.

E:.STIMATED

~.RROR:

Solubility preCIsion: ± 5% <Compiler)
Temperature preCIsion: ± 0.2°C <Compiler)
RHERENCES:

(I) Jones, L.R. Anal. Chern. 1956, 28, 39-41.

SYSTEM INDEX
Underlined page numbers reter to evaluation text and those not
underlined to compiled tables.
Compounds are listed as in Chemical
Abstracts.
A
7-Aminoacetoxycephalosporanic acid,
see 5-thia-l-azabicyclo[4,2,O)oct-2-ene-2-carboxylic acid,
7-amino-3-(hydroxymethyl)-B-oxo, acetate ester
7-Am~nodeacetoxycephalosporanicacid,
see 5-thia-l-azabicyclo[4,2,O)oct-2-ene-2-carboxylic acid,
7-amino-3-methyl-B-oxo6-Aminopenicillanic acid,
see 4-thia-1-azabicyclo[3,2,O)heptane-2-carboxylic acid,
6-amino-3,3-dimethyl-7-oxoAmmonium penicillin G,
see 4-thia-1-azabicyc1o[3,2,O)heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-[(phenyl acetyl) amino) ,
monoammonium salt
Amoxil1in trihydrate,
see 4-thia-1-azabicyclo[3,2,O)heptane-2-carboxylic acid,
6-[(amino(4-hydroxyphenyl)acetyl)amino)3,3-dimethyl-7-oxo, trihydrate
Ampicillin anhydrate,
see 4-thia-1-azabicyclo[3,2,O)heptane-2-carboxylic acid,
6-[(aminophenylacetyl)amino)3,3-dimethyl-7-oxoAmpicillin sodium,
see 4-thia-1-azabicyclo[3,2,O)heptane-2-carboxylic acid,
6-[(aminophenylacetyl)amino)3,3-dimethyl-7-oxo, monosodium salt
Ampicillin trihydrate,
see 4-thia-1-azabicyclo[3,2,O)heptane-2-carboxylic acid,
6-[(aminophenylacetyl)amino)3,3-dimethyl-7-oxo, trihydrate
Ampicillin,
see 4-thia-1-azabicyclo[3,2,O)heptane-2-carboxylic acid,
6-[(aminophenylacetyl)amino)3,3-dimethyl-7-oxoAzidoci1lin,
see 4-thia-1-azabicyclo[3,2,O)heptane-2-carboxylic acid,
6-[2-az~do-2-phenyl-acetam~do)

3,3-dimethyl-7-oxoB
Benethamine penicillin G,
see 4-thia-1-azabicyclo[3,2,O)heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-[(phenylacetyl)amino)complexed with N-(phenylmethyl)benzene ethanamine (1:1)
Benethamine penicillin V,
see 4-thia-l-azabicyclo[3,2,O)heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-[(phenoxyacetyl)amino)complexed with N-(phenylmethyl)benzene ethanamine (1:1)
Benzathine penicillin V,
see 4-thia-1-azabicyclo[3,2,O)heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-[(phenoxyacetyl)amino)complexed with N,N'-bis(phenylmethyl)1,2-ethanediamine (2:1)
Benzathine penicillin G,
see 4-thia-1-azabicyclo[3,2,O)heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-[(phenylacetyl)amino)complexed with N,N'-bis(phenylmethyl)1,2-ethanediamine (2:1)
Benzathine penicillin P,
see 4-thia-1-azabicyclo[3,2,O)heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-[(4-methylphenoxyacetyl)amino)complexed with N,N'-bis(phenylmethyl)1,2-ethanediamine (2:1)
(cont.)
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C

Calcium penicillin V,
see 4-thia-1-azabicycJo[3,2,O)heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-[(phenoxyacetyl)amino), calcium salt
Cefsulodin sodium,
see pyridinium,4-(aminocarbonyl)-1[[2-carboxy-8-oxo-7-[(phenylsulfoacetyl)-amino)-5-thia-1-azabicyclo[4,2,O)oct-2en-3-~'l)-methyl)-hydroxide, inner salt, monosodium salt
Cephalexin monohydrate,
see 5-thia-1-azabicyclo[4,2,O)oct-2-ene-2-carboxylic acid,
7 [(aminophenylacetyl) amino) -3-methyl-8-oxo, monohydrate
Cephaloglycin dihydrate,
see 5-thia-1-azabicyclo[4,2,O)oct-2-ene-2-carboxylic acid,
1 [(acetyloxy)methyl)-7[(aminophenylacetyl)amino)-8-oxo,
dihydrate
Cephalomothin sodium,
see 5-thia-1-azabicyclo[4,2,O)oct-2-ene-2-carboxylic acid,
3 [(acetyloxy)methyl)-8-oxo-7-[(2-thienylacetyl)amino) ,
monosodium salt
Cephaloridine,
see pyridinium,1-[[2-carboxy-8-oxo-7-(2-thienylacetyl)amino-5thia-1-azabicyclo[4,2,O)oct-2-en-3-yl)-methyl)-hydroxide,
inner salt (6R-trans)
Cephradine monohydrate,
see 5-thia-1-azabicyclo[4,2,O)oct-2-ene-2-carboxylic acid,
7 [(amino-1,4-cyclohexadien-1-yl-acetyl)amino)-3-methyl8-oxo, monohydrate
Chloroprocaine penicillin 0,
see 4-thia-1-azabicyclo[3,2,O)heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-[2-allylthioacetamido)complexed with 2-(diethylamino)ethyl-4-amino-2chlorobenzoate (1:1)
Cholic acid,
see cholan-24-oic acid, 3,7,12-trihydroxyCiclacillin anhydrate,
see 4-thia-1-azabicyclo[3,2,O)heptane-2-carboxylic acid,
6-[[(1-aminocyclohexyl)carbonyl)amino)-3,3-dimethyl7-oxoCiclacillin dihydrate,
see 4-thia-1-azabicyclo[3,2,O)heptane-2-carboxylic acid,
[[(1-aminocyclohexyl)carbonyl)amino)-3,3-dimethyl7-oxo, dihydrate
Citric acid,
see 1,2,3-propanetricarboxylic acid, 2-hydroxyClemizole penicillin G,
see 4-thia-1-azabicyclo[3,2,O)heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-(2-phenylacetamido)complexed with 1-(p-chlorobenzyl)-2-(1-pyrrolidinylmethyl)benzimidazole (1:1)
Cloxacillin sodium monohydrate,
see 4-thia-1-azabicyclo[3,2,O)heptane-2-carboxylic acid,
6-[[[3-(2-chlorophenyl)-5-methyl-4-isoxazoyl)carbonyl)
amino)-3,3-dimethy1-7-oxo, monosodium salt, monohydrate
CP-38,371,
see 4-thia-1-azabicyclo[3,2,O)hept-2-yl-5-tetrazole,
6-[D-2-amino-2-(4-aminophenyl)-acetamido)-3,3-dimethyl7-oxo, trihydrate
Cycloserine,
see 3-isoxazolidinone, 4-aminoD

Dicloxacillin sodium monohydrate,
see 4-thia-1-azabicyclo[3,2,O)heptane-2-carboxylic acid,
6-[[[3-(2,6-dichlorophenyl)-5-methyl-4-isoxazoyl)carbonylJ
amino)-3,3-dimethyl-7-oxo, monosodium salt, monohydrate
(cont. )
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E

1-Ephenamine penicillin G,
see 4-thia-1-azabicyc1o[3,2,O)heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-(2-phenylacetamido)complexed with (-)-2-(methylamino)-1,2-diphenylethanol
(1: 1)

Epicillin anhydrate,
see 4-thia-1-azabicyclo[3,2,O)heptane-2-carboxylic acid,
6-[(amino-1,4-cyclohexadien-1-ylacetyl)amino)3,3-dimethyl-7-oxoH

Hydrabamine penicillin G,
see 4-thia-1-azabicyclo[3,2,O)heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-[(phenylacetyl)amino)complexed with N,N'-bis[(1,2,3,4,4a,9,10,10a-octahydro1,4a-dimethyl-7-(1-methylethyl)-1-phenanthrenyl)methyl)1,2-ethanediamine (2:1)
Hydrabamine penicillin V,
see 4-thia-1-azabicyclo[3,2,O)heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-[(phenoxyacetyl)amino)complexed with N,N'-bis[(l,2,3,4,4a,9,10,10a-octahydro1, 4a-dimethyl-7- (l-methylethyl) -l-phenanthrenyl) methyl)l,2-ethanediamine (2:1)
I

3-Isoxazolidinone, 4-amino+ acetic acid, ethyl ester
+ benzene
+ benzene, methyl+ benzenemethanol
+ 1-butanol, 3-methyl+ 1-butanol, 3-methyl-,acetate
+ 2-butanone
+ carbon disulfide
+ cyclohexane
+ 1,4-dioxane
+ ethane, dichloro+ ethane, l,l'-oxybis+ ethanol
+ ethanol (quaternary)
+ ethanol, 2-methoxy+ formamide
+ methane, tetrachloro+ methane, trichloro+ methanol
+ pentane, 2,2,4-trimethyl+ petroleum ether
+ 2-propanol
+ 2-propanol (quaternary)
+ 2-propanone
+ pyridine
+ water

740,
740,
740,
740,
740,
740,
740,
740,
740,
740,
740,
740,
740, 743,
740,
740,
740,
740,
740,
740,
740,
740,
740,
740,
740,
740,
740, 741,

M

Methicillin sodium,
see 4-thia-1-azabicyclo[3,2,O)heptane-2-carboxylic acid,
6-[(2,6-dimethoxybenzoyl)amino)-3,3-dimethyl-7-oxo,
monosodium salt

(cont. )

752
747
748
764
745
753
755
760
746
758
757
756
765
766
763
762
751
759
742
750
749
744
766
754
761
766
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N

Nafcillin sodium,
see 4-thia-l-azabicyclo[3,2,O]heptane-2-carboxylic acid,
6-[[(2-ethoxy-l-naphthalenyl)carbonyl]amino]3,3-dimethyl-7-oxo-, monosodium salt

o
Oxacillin sodium,
see 4-thia-l-azabicyclo[3,2,O]heptane-2-carboxylic acid,
3,3-dimethyl-6[[(5-methyl-3-phenyl-4-isoxazoyl)carbony1]
amino]-7-oxo-, monosodium salt
P

Penicillin V,
see 4-thia-l-azabicyclo[3,2,O]heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-[(phenoxyacetyl)amino]
Phenethicillin potassium,
see 4-thia-l-azabicyclo[3,2,O]heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-[(1-oxo-2-phenoxypropyl)amino] ,
monopotassium salt
Phenoxyrnethyl penic~llin,
see 4-thia-l-azabicyclo[3,2,O]heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-[(phenoxyacetyl)amino]
7-Phenylacetamidodeacetoxycephalosporanic acid,
see 5-thia-l-azabicyclo[4,2,O]oct-2-ene-2-carboxylic acid,
3-methyl-8-oxo-7-(2-phenylacetamido)Potassium penicillin G,
see 4-thia-l-azabicyclo[3,2,O]heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-[(phenylacetyl)amino] ,
monopotassium salt
Potassium penicillin V,
see 4-thia-l-azabicyclo[3,2,O]heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-[(phenoxyacetyl)amino] ,
monopotassium salt
Procaine hydrochloride,
see benzoic acid, 4-amino-2-(diethylamino),ethyl ester,
monohydrochloride (ternary)
Procaine penicillin G, monohydrate,
see 4-thia-l-azabicyclo[3,2,O]heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-[(phenylacetyl)amino] ,
complexed with 2-(diethylamino)ethyl-4-aminobenzoate
(1:1) monohydrate
Procaine penicillin G,
see 4-thia-l-azabicyclo[3,2,O]heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-[(phenylacetyl)amino]
complexed with 2-(diethylamino)ethyl-4-aminobenzoate
(l: 1)

Propicillin potassium,
see 4-thia-l-azabicyclo[3,2,O]heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-[(1-oxo-2-phenoxybutyl)amino] ,
monopotassium salt
Pyridinium, 4-(aminocarbonyl)-1-[[[2-carboxy-8-oxo-7-(phenylsulfoacetyl)
amino]-5-thia-l-azabicyclo[4,2,O]oct-2-en-3-yl]-methyl]hydroxide, inner salt, monosodium salt
+ acetic acid, ethyl ester
733, 737
+ hexane
733, 738
+ methane, trichloro733, 739
733, 735
+ methanol
+ phosphor~c acid, disodium salt (multicomponent)
733, 734
733, 734
+ 1,2,3-propanetricarboxylic acid, 2-hydroxy-,
733, 736
+ 2-propanone
733, 734
+ water

(cont. )
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Pyridinium, 1-[[2-carboxy-8-oxo-7-[2-thienylacetyl]amino-5-thia1-azabicyclo[4,2,0]oct-2-en-3yl]methyl]-, hydroxide, inner salt,
(6R-trans)
+ acetic acid, ethyl ester
706, 719
706, 715
+ benzene
706, 713
+ 1-butanol, 3-methyl+ 1-butanol, 3-methyl-, acetate
706, 720
706, 722
+ 2-butanone
706, 727
+ carbon disulfide
706, 714
+ cyclohexane
+ 1,4-dioxane
706, 725
706, 724
+ ethane, dichloro706, 723
+ ethane, l,l'-oxybis706, 730
+ 1,2-ethanediol
706, 711
+ ethanol
706, 729
+ formamide
706, 708
+ hydrochloric acid
706, 732
+ methane, sulfinylbis706, 718
+ methane, tetrachloro+ methane, trichloro706, 726
+ methanol
706, 710
706, 717
+ pentane, 2,2,4-trimethyl706, 716
+ petroleum ether
706, 731
+ 1,2-propanediol
706, 712
+ 2-propanol
706, 721
+ 2-propanone
706, 728
+ pyridine
706, 709
+ sodium hydroxide (aqueous)
706, 707 - 709
+ water
S

Sodium citrate,
see 1,2,3-propanetricarboxylic acid, 2-hydroxy-,
trisodium salt
Sodium dodecyl sulfate,
see sulfuric acid, monododecyl ester, sodium salt
Sodium penicillin G,
see 4-thia-1-azabicyclo[3,2,0]heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-[(phenylacetyl)amino] ,
monosodium salt
Sodium tartarate,
see butanedioic acid, 2,3-dihydroxy-, disodium salt
Sucrose,
see a-D-Glucopyranoside, S-D-FructofuranosylT

Tartaric acid,
see butanedioic acid, 2,3-dihydroxy4-Thia-1-azabicyclo[3,2,0]heptane-2-carboxylic acid,
6-[[(1-aminocyclohexyl)rarbonyl]amino]-3,3-dimethyl-7-oxo+ hydrochloric acid (multicomponent)
359, 360, 362
+ phosphoric acid, trisodium salt (multicomponent)--- 359, 362
+ potassium chloride (multicomponent)
359, 360
+ potassium hydroxide (multicomponent)
359, 360
+ sodium chloride (multicomponent)
359, 362
+ water
359, 360 - 362
4-Thia-1-azabicyclo[3,2,0]heptane-2-carboxylic acid,
6-amino-3,3-dimethyl-7-oxo1,
4
+ acetic acid
"I,
5
+ acetic acid (quaternary)
"I,
5
+ acetic acid, sodium salt (quaternary)
"I,
7
+ ammonium chloride (aqueous)
"I,
8
+ ammonium chloride (multicomponent)
"I,
8
+ benzeneacetic acid (multicomponent)
"I,
6
+ ethanol
1, 3-;- 8, 9
+ hydrochloric acid (multicomponent)
I, 8,
9
+ sodium chloride (multicomponent)
2 - 9
+ water

:L
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4-Thia-l-azabicyclo[3,2,O]heptane-2-carboxylic acid,
6-[(amino-l,4-cyclohexadien-l-ylacetyl)amino]-3,3-dimethyl7-oxo
487, 488, 489
+ hydrochloric acid (multicomponent)
487, 488, 489
+ potassium chloride (multicomponent)
487, 488, 489
+ potassium hydroxide (multicomponent)
487, 488, 489
+ water
4-Thia-l-azabicyclo[3,2,O]heptane-2-carboxylic acid,
6-[(amino(4-hydroxyphenyl)acetyl)amino]-3,3-dimethyl7-oxo, trihydrate
479, 480, 481
+ hydrochloric acid (multicomponent)
479, 480, 481
+ potassium chloride (multicomponent)
479, 480, 481
+ potassium hydroxide (multicomponent)
479, 480, 481
+ water
4-Thia-l-azab1cyclo[3,2,O]heptane-2-carboxylic acid,
6-[(aminophenylacetyl)amino]-3,3-dimethyl-7-oxo
410, 424
+ acetic acid, ethyl ester
410, 420
+ benzene
410, 418
+ I-butanol, 3-methyl410, 425
+ I-butanol, 3-methyl-, acetate
410, 428
+ 2-butanone
410, 434
+ carbon disulfide
394, 408
+ cholan-24-oic acid, 3,7,12-trihydroxy- (aqueous)
410, 419
+ cyclohexane
410, 431
+ l,4-dioxane
410, 432
+ l,4-d1oxane (quaternary)
410, 430
+ ethane, dichloro410, 429
+ ethane, l,l'-oxybis410, 437
+ l,2-ethanediol
410, 413
+ ethanol
410, 414
+ ethanol (quaternary)
410, 436
+ formamide
410, 441
+ furan, tetrahydro- (quaternary)
394, 402,
+ hydrochloric acid (multicomponent)
403, 405, 406
410, 439
+ methane, sulfinylbis410, 440
+ methane, sulfinylbis- (quaternary)
410, 423
+ methane, tetrachloro410, 433
+ methane, trichloro410, 411
+ methanol
410, 412
+ methanol (quaternary)
410, 422
+ pentane, 2,2,4-trimethyl410, 421
+ petroleum ether
394, 400 - 403
+ potassium chloride (multicomponent)
410, 412, 414,
+ potassium chloride (quaternary)
416, 417,427,
432, 440, 441
394, 402, 403
+ potassium hydroxide (multicomponent)
410, 438
+ l,2-propanediol
410, 417
+ I-propanol (quaternary)
410, 415
+ 2-propanol
410, 416
+ 2-propanol (quaternary)
'iITO, 426
+ 2-propanone
410, 427
+ 2-propanone (quaternary)
410, 435
+ pyridine
394, 404
+ sodium hydroxide (aqueous)
+ sulfuric acid, monododecyl ester, sodium salt,
394, 407
(aqueous)
394, 395 - 409,
+ water
410, 412, 414,
416, 417, 427,
432, 440, 441
4-Thia-l-azabicyclo[3,2,O]heptane-2-carboxylic acid,
6-[(aminophenylacetyl)amino]-3,3-dimethyl-7-oxo,
trihydrate
457, 465
+ acetic acid, ethyl ester
457, 461
+ benzene
(cont. )
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4-Thia-l-azabicyclo[3,2,O)heptane-2-carboxylic acid,
6-[(aminophenylacetyl)amino)-3,3-dimethyl-7-oxo,
trihydrate
+ I-butanol, 3-methyl-, acetate
+ 2-butanone
+ carbon disulfide
+ cholan-24-oic acid, 3,7,12-trihydroxy+ cyclohexane
+ 1,4-dioxane
+ ethane, dichloro+ ethane, l,l'-oxybis+ 1,2-ethanediol
+ ethanol
+ formamide
+ hydrochloric acid (multicornponent)

457, 466
457, 468
457, 473
442, 454
457, 470
457, 471
457, 470
457, 469
457, 476
457, 459
457, 475
448 - 450,
452, 455
457, 478
+ methane, sulfinylbis457, 472
+ methane, trichloro457, 464
+ methane, tetrachloro457, 458
+ methanol
457, 463
+ pentane, 2,2,4-trimethyl457, 462
+ petroleum ether
442, 455
+ phosphoric acid, trisodium salt (multicomponent)
+ potassium chloride (multicomponent)
442, 448, 449
+ potassium hydroxide (multicomponent)
442, 448, 449
457,477
+ 1,2-propanediol
457, 467
+ 2-propanone
457, 474
+ pyridine
442, 455
+ sodium chloride (multicomponent)
442, 451
+ sodium hydroxide (aqueous)
+ sulfuric acid, monododecyl ester, sodium salt
442, 453
(aqueous)
442, 443 - 456
+ water
4-Thia-l-azabicyclo[3,2,O)heptane-2-carboxylic acid,
6-[(aminophenylacetyl)amino)-3,3-dimethyl-7-oxo,
monosodium salt
367, 380
+ acetic acid, ethyl ester
367, 376
+ benzene
367, 374
+ I-butanol, 3-methyl367, 381
+ l-butanol, 3-methyl-, acetate
367, 383
+ 2-butanone
367, 388
+ carbon disulfide
367, 375
+ cyclohexane
367, 386
+ 1,4-dioxane
367, 385
+ ethane, dichloro367, 384
+ ethane, l,l'-oxybis367, 391
+ 1,2-ethanediol
367, 372
+ ethanol
367, 390
+ formamide
367, 369
+ hydrochloric acid
367, 393
+ methane, sulfinylbis367, 379
+ methane, tetrachloro367, 387
+ methane, trichloro367, 371
+ methanol
367, 378
+ pentane, 2,2,4-trimethyl367, 377
+ petroleum ether
367, 392
+ 1,2-propanediol
367, 373
+ 2-propanol
367, 382
+ 2-propanone
367, 389
+ pyridine
367, 370
+ sodium hydroxide (aqueous)
368 - 370
+ water
4-Thia-l-azabicyclo[3,2,O)heptane-2-carboxylic acid,
6_[2_azido_2_phenyl_acetamido)-3,3-dimethyl-7-oxo,
368
+ hydrochloric acid (multicomponent)
368
+ phosphoric acid, trisodium salt (multicomponent)
368
+ sodium chloride (multicoIDponent)
368
+ water
(cont. )
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4-Th~a-1-azabicyclo[3,2,O)heptane-2-carboxylic

acid,
6-[[[3-(2-ch1orophenyl)-5-methyl-4-isoxazoyl)carbonyl)amino)3,3-dimethyl-7-oxo, moposodium salt, monohydrate
576, 587
+ acetic acid, ethyl ester
576, 583
+ benzene
576, 602
+ I-butanol, 3-methyl576, 588
+ I-butanol, 3-methyl-, acetate
576, 590
+ 2-butanone
576, 595
+ carbon disulfide
576, 582
+ cyclohexane
576, 593
+ 1, 4-dioxane
576, 592
+ ethane, dichloro576, 591
+ ethane, 1,1'-oxybis576, 598
+ 1,2-ethanediol
576, 581
+ ethanol
576, 597
+ formamide
576, 578
+ hydrochloric acid
576, 594
+ methane, sulfinylbis576, 600
+ methane, tetrachloro576, 594
+ methane, trichloro576, 580
+ methanol
576, 585
+ pentane, 2,2,4-trimethyl576, 584
+ petroleum ether
576, 599
+ 1,2-propanediol
576, 601
+ 2-propanol
576, 589
+ 2-propanone
576, 596
+ pyridine
576, 579
+ sodium hydroxide (aqueous)
577 - 596
+ water
4-Thia-1-azabicyclo[3,2,O)heptane-2-carboxylic acid,
6-[[[3-(2,6-dichlorophenyl)-5-methyl-4-isoxazoyl)carbonyl)amino)3,3-dimethyl-7-oxo, monosodium salt, monohydrate
548, 560
+ acetic acid, ethyl ester
548, 556
+ benzene
548, 575
+ I-butanol, 3-methyl548, 561
+ I-butanol, 3-methyl-, acetate
548, 563
+ 2-butanone
548, 568
+ carbon disulfide
548, 555
+ cyclohexane
548, 566
+ 1,4-dioxane
548, 565
+ ethane, dichloro548, 564
+ ethane, 1,l'-oxybis548, 571
+ 1,2-ethanediol
548, 554
+ ethanol
548, 570
+ formamide
548, 551
+ hydrochloric acid
548, 573
+ methane, sulfinylbis548, 559
+ methane, tetrachloro548, 567
+ methane, trichloro548, 553
+ methanol
548, 568
+ pentane, 2,2,4-trimethyl548, 557
+ petroleum ether
548, 572
+ 1,2-propanediol
548, 574
+ 2-propanol
548, 562
+ 2-propanone
348, 569
+ pyridine
548, 552
+ sodium hydroxide (aqueous)
548, 549 - 552
+ water
4-Thia-1-azabicyclo[3,2,O)heptane-2-carboxylic acid,
6-[(2,6-dimethoxybenzoyl)amino)-3,3-dimethyl-7-oxo,
monosodium salt
518, 529
+ acetic acid, ethyl ester
518, 525
+ benzene
518, 544
+ I-butanol, 3-methyl518, 530
+ I-butanol, 3-methyl-, acetate
518, 532
+ 2-butanone
518, 537
+ carbon disulfide
518, 524
+ cyclohexane
518, 535
+ 1,4-dioxane
(cont. )
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4-Thia-1-azabicyc1o[3,2,0]heptane-2-ca~boxy1ic
a cid,

6-[(2,6-dimethoxybenzoy1)aMino]-3,3-dimethyl-7-oxo,
monosodium salt
51B, 534
+ ethane, dichloro51B, 533
+ ethane, 1,l'-oxybis
51B, 540
+ 1,2-ethanediol
51B, 523
+ ethanol
51B, 539
+ formamide
51B, 520
+ hydrochloric acid
51B, 542
+ methane, sulfinylbis51B, 52B
+ methane, tetrachloro51B, 536
+ methane, trichloro51B, 522
+ methanol
51B, 527
+ pentane, 2,2,4-trimethy151B, 526
+ petroleum ether
51B, 541
+ 1,2-propanediol
51B, 543
+ 2-propanol
51B, 531
+ 2-propanone
51B, 53B
+ pyridine
51B, 521
+ sodium hydroxide (aqueous)
519-521
+ water
4-Thia-1-azabicyclo[3,2,0]heptane-2-carboxylic acid,
3,3-dimethyl-6[[(5-methyl-3-phenyl-4-isoxazoyl)carbonyl]amino]7-oxo, monosodium salt
603, 614
+ acetic acid, ethyl ester
603, 610
+ benzene
603, 629
+ I-butanol, 3-methyl603, 615
+ I-butanol, 3-methyl-, acetate
603,617
+ 2-butanone
603, 622
+ carbon disulfide
603, 609
+ cyclohexane
603, 620
+ 1,4-dioxane
603, 619
+ ethane, dichloro603, 61B
+ ethane, 1,1'-oxybis
603, 625
+ 1,2-ethanediol
603, 60B
+ ethanol
603, 624
+ formamide
603, 605
+ hydrochloric acid
603, 627
+ methane, sulfinylbis603, 613
+ methane, tetrachloro603, 621
+ methane, trichloro603,607
+ methanol
603, 612
+ pentane, 2,2,4-trimethyl603, 611
+ petroleum ether
603, 626
+ 1,2-propanediol
603, 62B
+ 2-propanol
603, 616
+ 2-propanone
603, 623
+ pyridine
603, 606
+ sodium hydroxide (aqueous)
603, 604 - 606
+ water
4-Thia-l-azabicyclo[3,2,0]heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-[2-(allylthio)-amino]-ethyl4-amino-2-chlorobenzoate (1:1)
334, 346
+ acetic acid, ethyl ester
334, 341
+ benzene
334, 342
+ benzene, methyl334, 35B
+ benzenemethanol
334, 339
+ I-butanol, 3-methyl334, 347
+ I-butanol, 3-methyl-, acetate
"334, 349
+ 2-butanone
334, 354
+ carbon disulfide
334, 340
+ cyclohexane
334, 352
+ 1,4-dioxane
334, 351
+ ethane, dichloro334, 350
+ ethane, 1,1'-oxybis334, 357
+ 1,2-ethanedio1
334, 337
+ ethanol
334, 356
+ formamide
334, 345
+ methane, tetrachloro-
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4-Thia-1-azabicyclo[3,2,O]heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-[2-(allylthio)-amino)-ethyl4-amino-2-chlorobenzoate (1:1)
334,
+ methane, trichloro334,
+ methanol
334,
+ pentane, 2,2,4-trimethyl334,
+ petroleum ether
334,
+ 2-propanol
334,
+ 2-propanone
334,
+ pyridine
334,
+ water
4-Thia-1-azabicyclo[3,2,O]heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-[[(1-aminocyclohexyl)carbonyl]amino)dihydrate
363,
+ water
4-Thia-1-azabicyclo[3,2,O]heptane-2-carboxylic acid,
3,3-di~ethyl-7-oxo-6-[(phenylacetyl)anino]

complexed with 2-(diethylamino)-ethyl-4-aminobenzoate
+ butanedioic acid, 2,3-dihydroxy-, disodi~~ salt

+ butanedioic acid, 2,3-dihydroxy- (multicomponent)
+ D-gluconic acid (multicomponent)
+ D-gluconic acid, monosodium salt (multicomponent)

353
336
344
343
338
348
355
335

364

(l: 1)

175,
187,
190,
175,
187,
175,
175,
190,

186,
189,
196
186,
190
188
188,
197

4-Thia-1-azabicyclo[3,2,0]heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-[(4-methylphenoxyacetyl)amino)complexed with N,N'-bis(phenylmethyl)-1,2-ethane diamine (2:1)
330, 332
+ hydrochloric acid
330, 333
+ sodium hydroxide (aqueous)
330, 331 - 333
+ water
4-Thia-1-azabicyclo[3,2,0]heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-[(phenoxyacetyl)amino)lQ., 26
+ acetic acid, ethyl ester
10, 21
+ benzene
10, 22
+ benzene, methyl10, 38
+ benzenemethanol
10, 19
+ I-butanol, 3-methyl10, 27
+ I-butanol, 3-methyl-, acetate
10, 29
+ 2-butanone
10, 34
+ carbon disulfide
10, 20
+ cyclohexane
10, 32
+ 1,4-dioxane
10, 31
+ ethane, dichloro10, 30
+ ethane, 1,1'-oxybis10, 37
+ 1,2-ethanediol
10, 17
+ ethanol
10, 36
+ formamide
10, 12
+ hydrochloric acid (multicomponent)
10, 14
+ hydrochloric acid (quaternary)
10, 25
+ methane, tetrachloro10, 33
+ methane, trichloro10, 16
+ methanol
10, 24
+ pentane, 2,2,4-trimethyl10, 23
+ petroleum ether
10, 15
+ phosphoric acid (multicomponent)
lQ., 15
+ phosphoric acid, disodium salt (multicomponent)
10, 12
+ phosphoric acid, trisodium salt (multicomponent)
10, 18
+ 2-propano1
10, 28
+ 2-propanone
10, 35
+ pyridine
10, 12
+ sodium chloride (multicomponent)
+ sorbitan monooleate, polyoxyethylene derivatives
10, 15
(multicomponent)
+ sorbitan monooleate, polyoxyethy1ene derivatives
10, 14
(quaternary)
15
lQ., IT
+ water

-
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4-Thia-l-azabicyclo[3,2,0]heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-[(phenoxyacetyl)amino]complexed with N,N'-bis[(1,2,3,4,4a,9,10,10a-octahydro1,4a-dimethyl-7-(I-methylethyl)-I-phenanthrenyl)methyl]1,2-ethanediamine (2:1)
102, 114
+ acetic acid, ethyl ester
102, 109
+ benzene
102, 110
+ benzene, methyl102, 126
+ benzenemcthanol
102, 107
+ I-butanol, 3-methyl115, 118
+ I-butanol, 3-methyl-, acetate
102, 117
+ 2-butanone
102, 122
+ carbon disulfide
102, 108
+ cyclohexane
102, 120
+ 1,4-dioxane
102, 119
+ ethane, dichloro102, 125
+ 1,2-ethanediol
102, 105
+ ethanol
102, 124
+ formamide
102, 113
+ methane, tetrachloro102, 121
+ methane, trichloro102, 104
+ methanol
102, 112
+ pentane, 2,2,4-trimethyl102, 111
+ petroleum ether
102, 106
+ 2-propanol
102, 116
+ 2-propanone
::'02, 123
+ pyridine
102, 103
+ water
4_Thia-l-azabicyclo[3,2,0]heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-[(phenoxyacetyl)amino]complexed with N,N'-bis(phenylmethyl)-1,2-ethanediamine (2: 1)
78,
89
+ acetic acid, ethyl ester
7'8, 84
+ benzene
7'8, 85
+ benzene, methyl7'8, 101
+ benzenemethanol
7'8, 82
+ I-butanol, 3-methyl7'8, 90
+ I-butanol, 3-methyl-, acetate
7'8, 92
+ 2-butanone
7'8, 97
+ carbon disulfide
7'8, 83
+ cyclohexane
7'8, 95
+ 1,4-dioxane
7'8, 94
+ ethane, dichloro7'8, 93
+ ethane, 1,I'-oxybis7'8, 100
+ 1,2-ethanediol
7'8, 80
+ ethanol
7'8, 99
+ formamide
72,
75
+ hydrochloric acid
7'8, 88
+ methane, tetrachloro7'8, 96
+ methane, trichloro7'8, 79
+ methanol
7'8, 87
+ pentane, 2,2,4-trimethyl7'8, 86
+ petroleum ether
"79, 81
+ 2-propanol
7'8, 91
+ 2-propanone
7'8, 98
+ pyridine
TI, 76
+ sodium hydroxide (aqueous)
77
+ water
4_Thia_l_azabicyclo[3,2,0]heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-[(phenoxyacetyl)amino]complexed with N-(phenylrnethyl)benzene ethanamine (1:1)
68,
70
+ hydrochloric acid
68,
71
+ sodium hydroxide (aqueous)
69 - 71
+ water
4_Thia_l_azabicyclo[3,2,0]heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-[(phenoxyacetyl)arnino] ,
calcium salt (2:1)
67
+ water

n-

(cont. )

778

System Index

4-Thia-l-azabicyclo[3,2,0]heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-[(phenoxyacetyl)amino] ,
monopotassium salt
+ acetic acid, ethyl ester
+ benzene
+ benzene, methyl+ benzenemethanol
+ I-butanol, 3-rnethyl+ 1 butanol, 3-methyl-, acetate
+ 2-butanone
+ carbon disulfide
+ cyclohexane
+ 1,4-dioxane
+ ethane, dichloro+ ethane, l,l'-oxybis+ ethanol
+ ethanol, 2-methoxy+ formamide
+ methane, tetrachloro+ methane, trichloro+ methanol
+ pentane, 2,2,4-trimethyl+ petroleum ether
+ phosphoric acid (multicomponent)
+ phosphoric acid, disodium salt (multicomponent)
+ 2-propanol
+ 2-propanone
+ pyridine
+ sorbitan monooleate, polyoxyethylene derivatives
(multicomponent)
+ water
12.,
4-Thia-l-azabicyclo[3,2,0]heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-[(I-oxo-2-phenoxybutyl)amino],
monopotassium salt
+ hydrochloric acid (multicomponent)
545,
+ polyoxyethylene-23-lauryl ether (multicomponent)--+ potassium chloride (multicomponent)
545,
+ water
545,
4-Thia-l-azabicyclo[3,2,0]heptane-2-carboxylic acid,
--3,3-dimethyl-7-oxo-6~(I-oxo-2-phenoxypropyl)amino]
,
monopotassium salt
+ acetic acid, ethyl ester
+ benzene
+ I-butanol, 3-methyl+ I-butanol, 3-methyl-, acetate
+ 2-butanone
+ carbon disulfide
+ cyclohexane
+ 1,4-dioxane
+ ethane, dichloro+ ethane, 1,I'-oxybis+ 1,2-ethanediol
+ ethanol
+ formaMide
+ hydrochloric acid
+ methane, sulfinylbis+ methane, tetrachloro+ methane, trichloro+ methanol
+ pentane, 2,2,4-trimethyl+ petroleum ether
+ 1,2-propanediol
+ 2-propanol
+ 2-propanone
+ pyridine
+ sodium hydroxide (aqueous)
+ water
491,

39,

39,

53
48
49
65
46
54
56
61
47
59
58
57
44
64
63
52
60
43
51
50
41
41
45
55
62

39,

41

39,
39,
39,
39,
39,
39,
39,
39,
39,
39,
39,
39,
39,
39,
39,
39,
39,
39,
39,
39,
39,
39,
39,

40 - 42

546,
545,
546,
546,

491,
491,
491,
491,
491,
491,
491,
491,
491,
491,
491,
491,
491,
491,
491,
491,
4-91,
491,
491,
491,
491,
491,
491,

547
547
547
547

502
498
517
503
505
510
507
508
507
506
513
496
512
493
515
501
509
495
500
499
514
516
504
491, 511
491, 494
492 - 494

(cont. )
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4-Thia-1-azabicyc1o[3,2,O]heptane-2-carboxy1ic acid,
3,3-dimethyl-7-oxo-6-(2-pheny1acetamido)comp1exed with 1-(p-ch1orobenzy1)-2-(1-pyrrolidinylmethyl)benzimidazole (1:1)
249,
+ acetic acid, ethyl ester
249,
+ benzene
249,
+ I-butanol, 3-methyl249,
+ I-butanol, 3-methyl-, acetate
249,
+ 2-butanone
249,
+ carbon disulfide
249,
+ cyclohexane
249,
+ l,4-dioxane
249,
+ ethane, dichloro249,
+ ethane, l,l'-oxybis249,
+ l,2-ethanediol
249,
+ ethanol
249,
+ formamide
249,
+ hydrochloric acid
249,
+ methane, sulfinylbis249,
+ methane, tetrachloro249,
+ methane, trichloro249,
+ methanol
249,
+ pentane, 2,2,4-trimethyl249,
+ petroleum ether
249,
+ 1,2-propanediol
249,
+ 2-propanol
249,
+ 2 propanone
249,
+ pyridine
249,
+ sodium hydroxide (aqueous)
250 + water
4-Thia-1-azabicyclo[3,2,O]heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-(2-phenylacetamido)complexed with (-)-2-~ethylamino)-l,2-diphenylethanol(1 : 1 )
224,
+ acetic acid, ethyl ester
224,
+ benzene
224,
+ benzene, methyl224,
+ benzenemethanol
224,
+ I-butanol, 3-~ethyl224,
+ I-butanol, 3-methyl-, acetate
224,
+ 2-butanone
224,
+ carbon disulfide
224,
+ cyclohexane
224,
+ 1,4-dioxane
224,
+ ethane, dichloro224,
+ ethane, l,l'-oxybis224,
+ ethanediol
224,
+ ethanol
224,
+ formamide
224,
+ methane, tetrachloro224,
+ methane, trichloro224,
+ methanol
224,
+ pentane, 2,2,4-trimethyl224,
+ petroleum ether
224,
+ i-propanol
224,
+ 2-propanone
224,
+ pyridine
224,
+ water
4_Thia_1_azabicyclo[3,2,O]heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-[(phenylacetyl)amino]complexed with N,N'-bis[(l,2,3,4,4a,9,lO,10a-octahydro1,4a-dimethyl-7-(I-methylethyl)-I-phenanthrenyl)methyl]l,2-ethanediamine (2:1)
276,
+ acetic acid, ethyl ester
276,
+ benzene
276,
+ benzene, methyl276,
+ benzenemethanol
276,
+ I-butanol, 3-methyl276,
+ I-butanol, 3-methyl-, acetate
(cont. )

262
258
256
263
265
270
257
268
267
266
273
254
272
251
275
261
269
253
260
259
274
255
264
271
252
252

236
231
232
248
229
237
239
244
230
242
241
240
247
227
246
235
243
226
234
233
228
238
245
225

288
283
284
300
281
289
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4-Thia-1-azabicyclo[3,2,0]heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-[(phenylacety1)amino]comp1exed with N,N'-bis[(1,2,3,4,4a,9,10,10a-octahydro1,4a-dimethyl-7-(1-methylethyl)-1-phenanthrenyl)methyl]1,2-ethanediamine (2:1)
276, 291
+ 2-butanone
276, 296
+ carbon disulfide
276, 282
+ cyc10hexane
276, 294
+ 1,4-dioxane
276, 293
+ ethane, dichloro276, 292
+ ethane, 1,1'-oxybis276, 299
+ 1,2-ethanediol
276, 279
+ ethanol
276, 298
+ formamide
276, 287
+ methane, tetrachloro276, 295
+ methane, trichloro276, 278
+ methanol
276, 286
+ pentane, 2,2,4-trimethyl276, 285
+ petroleum ether
276, 280
+ 2-propanol
276, 290
+ 2-propanone
276, 297
+ pyridine
276, 277
+ water
4-Thia-1-azabicyclo[3,2,0]heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-[(phenylacetyl)amino]complexed with N,N'-bis(phenylmethyl)-1,2-ethanediamine (2:1)
+ acetic acid, ethyl ester
306, 317
+ benzene
306, 312
+ benzene, methyl306, 313
+ benzenemethanol
306, 329
+ I-butanol, 3-methyl306, 310
+ I-butanol, 3-methyl-, acetate
306, 318
+ 2-butanone
306, 320
+ carbon disulfide
306, 325
+ cyclohexane
306, 311
+ 1, 4-dioxane
306, 323
+ ethane, dichloro306, 322
+ ethane, 1,l'-oxybis306, 321
+ l,2-ethanediol
306, 328
+ ethanol
306, 308
+ formamide
306, 327
+ hydrochloric acid
301, 303
+ methane, tetrachloro306, 316
+ methane, trichloro306, 324
+ methanol
306, 307
+ pentane, 2,2,4-trimethyl306, 315
+ petroleum ether
306, 314
+ 2-propanol
306, 309
+ 2-propanone
306, 319
+ pyridine
306, 326
+ sodium hydroxide (aqueous)
301, 304
+ water
301, 302 - 305
4-Thia-1-azabicyclo[3,2,0]heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-[(phenylacetyl)amino]complexed with 2-(diethylamino)ethyl-4-aminobenzoate (l: 1)
200, 211
+ acetic acid, ethyl ester
200, 206
+ benzene
200, 207
+ benzene, methyl200, 223
+ benzenemethanol
+ benzoic acid, 4-amino-2-(diethylamino),
175, 177, 179,
ethyl ester, monohydrochloride
191, 192, 194,
195, 197, 198
200, 204
+ I-butanol, 3-methyl200, 212
+ I-butanol, 3-methyl-, acetate
200, 214
+ 2-butanone
200, 219
+ carbon disulfide
200, 205
+ cyclohexane
(cont.)

System Index

781

4-Thia-1-azabicyc1o[3,2,0]heptane-2-ca-boxy1ic acid,
3,3-dimethyl-7-oxo-6-[(pheny1acet1)amino]comp1exed with 2-(diethy1amino~ethyl-4-aminobenzoate(l: 1)
200, 217
+ 1,4-dioxane
200, 216
+ ethane, dich1oro200, 215
+ ethane, 1,1'-oxybis200, 222
+ 1,2-ethanedio1
200, 202
+ ethanol
200, 221
+ formamide
+ a-O-g1ycopyranoside, S-O-fructofuranosy1
175, 183,
(mu1ticomponent)
184, 189, 190,
192-196,198
175, 185
+ O-glucose
175, 182,
+ O-gluctol (multicomponent)
184, 198,
190, 193 - 198
200, 210
+ methane, tetrachloro200, 218
+ methane, trichloro200, 201
+ methanol
200, 20!1
+ pentane, 2,2,4-trimethyl200, 208
+ petroleum ether
+ phosphoric acid, disodium salt (multicomponent) 175, 178, 179
+ phosphoric acid, monosodium salt
175, 178, 179
(multicomponent)
+ 1,2,3-propanetricarboxylic acid,
175, 180,
2-hydroxy189, 190,
193, 195 - 198
+ 1,2,3-propanetricarboxylic acid,
175, 180 - 185,
2-hydroxy-, trisodium salt
191 - 198
200, 203
+ 2-propano1
200, 213
+ 2-propanone
200, 220
+ pyridine
175, 176-199
+ water
4-Thia-1-azabicyc1o[3,2,0]heptane-2-carboxy1ic acid,
3,3-dimethyl-7-oxo-6-[(phenacety1)amino]comp1exed with 2-(diethy1amino)-ethyl-4-aminobenzoate (1: 1 )
monohydrate
171, 173
+ hydrochloric acid
171, 174
+ sodium hydroxide (aqueous)
171, 172-174
+ water
4-Thia-1-azabicyclo[3,2,0]heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-[(phenylacetyl)amino]complexed with N-(phenylmethyl)benzene ethanamine (l: 1)
167, 169
+ hydrochloric acid
167, 170
+ sodium hydroxide (aqueous)
167, 168 - 170
+ water
4_Thia_1_azabicyclo[3,2,0]heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-[(phenylacetyl)amino]-,
monoammonium salt
165, 166
+ 2-propanone (ternary)
165, 166
+ water
4_Thia_1_azabicyclo[3,2,0]heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-[(phenylacetyl)aminoj-,
monopotassium salt
127, 128, 134
+ acetic acid, butyl ester (quaternary)
127, 128, 133
+ acetic acid, butyl ester (ternary)
127, 128, 130
+ I-butanol
127, 128, 134
+ I-butanol (quaternary)
127, 128,
+ I-butanol (ternary)
131 - 133
8,
9
1,
+ hydrochloric acid (multicomponent)
1i'7, 128, 129
+ 2-propanone (ternary)
127, 128, 129,
+ water
131, 132, 134
(cont.)
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4-Thia-1-azabicyclo[3,2,0]heptane-2-carboxylic acid,
3,3-dimethyl-7-oxo-6-[(phenylacetyl)amino]-,
monosodium salt
+ acetic acid, ethyl ester
+ benzene
+ benzene, methyl+ benzenemethanol
+ I-butanol
+ 1-butanol (ternary)

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

1-butanol, 3-methyl1-butanol, 3-methyl-, acetate
2-butanone
carbon disulfide
cyclohexane
1,4-dioxane
ethane, dichloroethane, 1,1'-oxybis1,2-ethanediol
ethanol
formamide
methane, tetrachloromethane, trichloromethanol
pentane, 2,2,4-trimethylpetroleum ether
2-propanol
2-propanone
2-propanone (ternary)
pyridine
water

4-Thia-1-azabicyclo[3,2,01heptane-2-carboxylic acid,
6-[[(2-ethoxy-1-naphthalenyl)carbonyl]amino]3,3-dimethyl-7-oxo-, monosodium salt
+ acetic acid, ethyl ester
+ benzene
+ 1-butanol, 3-methyl+ 1-butanol, 3-methyl-, acetate
+ 2-butanone
+ carbon disulfide
+ cyclohexane
+ 1,4-dioxane
+ ethane, dichloro+ ethane, 1,1'-oxybis+ 1, 2-ethanediol
+ ethanol
+ formamide
+ hydrochloric acid
+ methane, sulfinylbis+ methane, tetrachloro+ methane, trichloro+ methanol
+ pentane, 2,2,4-trimethyl+ petroleum ether
+ 1,2-propanediol
+ 2-propanol
+ 2-propanone
+ pyridine
+ sodium hydroxide (aqueous)
+ water
4-Thia-1-azabicyclo[3,2,0]hept-2-yl-5-tetrazole,
6-[D-2-amino-2-(4-aminophenyl)-acetamido]3,3-dimethyl-7-oxo-, trihydrate
+ hydrochloric acid (multicomponent)
+ sodium hydroxide (multicomponent)
+ water

135,
135,
135,
135,
135,
135,
135,
135,
135,
135,
135,
135,
135,
135,
135,

1..32,

135,
135,
135,
135,
135,
135,
135,
135,
135,
137,

136,
136,
136,
136,
136,
135,
139,
136,
136,
136,
136,
136,
136,
136,
136,
136,
136,
136,
136,
136,
136,
136,
136,
136,
136,
136,
136,
135,
139 -

630,
630,
630,
630,
630,
630,
630,
630,
630,
630,
630,
630,
630,
630,
630,
630,
630,
630,
630,
630,
630,
630,
630,
630,
630,
630, 631 -

152
147
148
164
138
136,
140
145
153
155
160
146
158
157
156
163
143
162
151
159
142
150
149
144
154
137
161
136,
141

641
637
656
642
644
649
636
647
646
645
652
635
651
632
654
640
648
634
639
638
653
655
643
650
633
633

484, 485, 486
484, 485, 486
484, 485, 486
(cont. )

System Index

5-Thia-1-azabicyclo[4,2,O)oct-2-ene-2-carboxylic acid3-[(acetyloxy)methyl)-7-[(aminophenylacetyl)amino)8-oxo-, dihydrate
702, 703,
+ hydrochloric acid (multicomponent)
702, 703 + potassium chloride (multicomponent)
702, 703,
+ potassium hydroxide (multicomponent)
702, 703 + water
5-Thia-1-azabicyclo[4,2,O)oct-2-ene-2-carboxylic acid3-[(acetyloxy)methyl)-8-oxo-7-[(2-thienylacetyl)amino)-,
monosodium salt
667,
+ acetic acid, ethyl ester
667,
+ benzene
667,
+ 1-butanol, 3-methyl667,
+ 1-butanol, 3-methyl-, acetate
667,
+ 2-butanone
667,
+ carbon disulfide
667,
+ cyclohexane
667,
+ 1,4-dioxane
667,
+ ethane, dichloro667,
+ ethane, 1,1'-oxybis667,
+ 1,2-ethanediol
667,
+ ethanol
667,
+ formamide
667,
+ hydrochloric acid
667,
+ methane, sulfinylbis667,
+ methane tetrachloro667,
+ methane, trichloro667,
+ methanol
667,
+ pentane, 2,2,4-trimethyl667,
+ petroleum ether
667,
+ 1,2-propanediol
667,
+ 2-propanol
667,
+ 2-propanone
667,
+ pyridine
667,
+ sodium hydroxide (aqueous)
667, 668 + water
5-Thia-1-azabicyclo[4,2,O)oct-2-ene-2-carboxylic acid,
7-[(amino-1,4-cyclohexadien-1-ylacetyl)amino)3-methyl-8-oxo-, monohydrate
698, 699,
+ hydrochloric acid (multicomponent)
698, 699 + potassium chloride (multicomponent)
698, 699,
+ potassium hydroxide (multicomponent)
698, 699 + water
5-Thia-1-azabicyclo[4,2,O)oct-2-ene-2-carboxylic acid,
7-an,ino-3- (hydroxyrnethyl) -8-oxo-, acetate ester
662,
+ sodium chloride (aqueous)
662,
+ water
5-Thia-1-azabicyclo[4,2,O)oct-2-ene-2-carboxylic acid,
7-amino-3-methyl-8-oxo657,
+ ammonium chloride (aqueous)
657,
+ ammonium chloride (multicomponent)
657,
+ benzeneacetic acid (multicomponent)
657, 660,
+ hydrochloric acid (multicomponent)
657,
+ potassium chloride (aqueous)
657,
+ sodium chloride (multicomponent)
657,
+ sodium hydroxide (multicomponent)
660,
+ water
5_Thia_1_azabicyclo[4,2,O)oct-2-ene-2-carboxylic acid7-[(aminophenylacetyl)amino)-3-methyl-8-oxo-, monohydrate
+ hydrochloric acid (multicomponent)
694, 695,
+ potassium chloride (multicomponent)
694, 695 + potassium hydroxide (multicomponent)
694, 695,
+ water
694, 695 5-Thia-1-azabicyclo[4,2,O)oct-2-ene-carboxlyic acid,
3-methyl-8-oco-7-(2-phenylacetamido)664,
+ ammonium chloride (aqueous)
664,
+ potassium chloride (aqueous)
664, 665,
+ water
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704
705
704
705

680
676
674
681
683
688
675
686
685
684
691
672
690
669
693
679
687
671
678
677
692
673
682
689
670
670

700
701
700
701
663
663
659
660
660
661
658
660
661
661
696
697
696
697
666
665
666
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