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PREFACE

The profiling of drug compounds as to their physical and analytical characteristics
has been the focus of the preceding twenty volumes in the Analytical Profiles series,
and the need for this information is as important today as it was when the series was
first initiated. The compilation of concise summaries of physical and chemical data,
analytical methods, routes of compound preparation, degradation pathways, and the
like, is a vital function to both academia and industry. Under the editorship of Klaus
Florey, the Analytical Profiles has met this need over its twenty year history.

With the publication of Volume 21, the editorship has been assumed by Harry
Brittain. The focus of the chapters will remain unchanged, but the scope of the
Analytical Profiles series has expanded to include profiles of excipient materials, and
this has led to a modification of the series title. The series will henceforth be known
as the Analytical Profiles of Drug Substances and Excipients. The first excipient
profile (anhydrous lactose) appeared in Volume 20, and a profile on titanium dioxide
is included in the present volume.

The success of the series will continue to be based on the contributions of the
chapter authors, and on the quality of their work. We seek profiles of new drug
compounds as they come to markets but we also wish to profile important older
compounds that have escaped attention thus far. A complete list of available
candidates can be obtained from the editor by any prospective author. We look
forward to hearing from new and established authors and to working with the
pharmaceutical community on the Analytical Profiles of Drug Substances and
Excipients.

Harry G. Brittain Klaus Florey
Editor Founding Editor
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ACETOHEXAMIDE
I DESCRIPTION
1.1 Nomenclature
Tadiad Chemical Names
4-Acetyl1-N-[ (cyclohexylamino)carbonyl]lbenzenesul-
fonamide
1-[ (p-Acetylpheny1)sulfonyl]-3-cyclohexylurea.
3-Cyclohexyl-1-(p-acetylphenylsulfonyl)urea.
N-(p-Acetylbenzylsulfonyl)-N -cyclohexylurea.
1512 Generic Names
Acetohexamide, Acetohexamidum

1.3 Trade Names

Cyclamide, Dimelin, Dimelor, Dymelor, Gamadiabet,
Metaglucina, Ordimel, Tsiklamid.

1.2 Formulae
1.2.1. Empirical
C1sH20N204S

1.2.2 Structural

0 0 0

1 1
H;—E—<::>—E—NH—C—NH
0

152,93 CAS No.
[968-81-0]

1.3 Molecular Weight
324.42 (1)

1.4 Elemental Composition
C 55.54%, H 6.21%, N 8.64%, O 19.73%, S 9.89% (1).
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1.5 Appearance

A white, crystalline powder; odorless or almost
odorless (2).

PHYSICOCHEMICAL PROPERTIES

2.1 Melting Range

Crystals from 90% aqueous ethanol melt between
188-190° (3). Crystals from dilute ethanol melt between
175-177 (4).

2.2 Solubility

Soluble in pyridine, slightly soluble in alcohol
and chloroform. Insoluble in water and ether (1).

2.3 Polymorphism

The literature reports indicate that acetohexamide
exists as more than one polymorphic forms (5-15).
Girgis-Takla and Chroneos (5) prepared acetohexamide
polymorphs A and B by heating the drug (1 gm) with
glacial acetic acid or chloroform respectively, before
crystallization at 105° and room temperature
respectively. While acetohexamide polymorph A showed a
melting range of 180°-183°, the acetohexamide polymorph
B melted at 183°-185°. Differential scanning
calorimetry and IR spectroscopy showed that crystals of
polymorph B were converted to polymorph A by grinding.
Accordingly, these results indicate that any
identification test utilizing grinding may fail to
identify the two polymorphs. In their physico-chemical
studies on the polymorphism of acetohexamide, Kuroda et
al (6) obtained three polymorphs of acetohexamide by
recrystallization from different solvents. These are
form I, form II and CHC13-II. Although the X-ray
diffraction patterns, IR spectra and differential
scanning calorimeter curves of the CHCl3-II polymorph
were identical with those of polymorph II, the CHC13-II
type contained a CHCls molecule which could not be
removed by normal drying condition. Polymorph CHCls3-I1I
seemed to be unsuitable for medicinal use. Form II is
1.2 times more soluble than form I.
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Burger (7) characterized the three polymorphic
modifications of acetohexamide by thermomicroscopy,
differential scanning calorimetry and IR spectroscopy.
The solubility behavior of the three modifications of
the drug in butanol and buffer solutions is described
and discussed in relation to thermodynamics and
pharmacological parameters such as bioavailability from
tablets and USP XIX dissociation test. Mueller and
Lagas (8) have confirmed the existence and
characterized two polymorphic forms of acetohexamide
using differential scanning calorimetry, thermogravi-
metric analysis, scanning electron microscopy as well
as IR, NMR and X-ray analysis. The study has pointed to
the unsuitability of phosphate buffer solution which is
sometimes prescribed for use in the dissolution tests
of the drug since the salt of the drug crystallizes out
during the test. In another study (9) the same authors
reported that form I decomposed during melting and form
II melted at 180° and then recrystallized to form I. At
a heating rate of 10°/minute melting points of 193.6°
and 180.5° were found for forms I and II, respectively.
No morphological differences were observed between the
two forms. In solubility and dissolution rate studies
in sodium potassium buffer, potassium acetohexamide
crystallized exhibiting a lower solubility than
acetohexamide. In this respect, form II was transferred
to potassium acetohexamide more quickly than form I.

Yokoyama et al (10) calculated the thermodynamic values
of forms I and II of acetohexamide from solubility
measurements. The transition temperature and the heat
of transition were 154° and 230 cal/mole, respectively.
It is found that the polymorphic forms of acetohexamide
did not affect its bioavailability when in vivo
absorption studies of form I & II were carried out in
beagle dogs. The preparation of four crystalline
modifications of acetohexamide was reported (11). Their
thermograms, IR spectra, X-ray diffraction and
solubility are also reported. Two of the forms reverted
to the most stable form on storage in solution.

Solid dispersion of acetohexamide was studied by Graf

et al (12-14) using different polymers and various
ratios. Coprecipitates of acetohexamide with
polyethylene glycol (PEG 6000) were prepared by the
solvent method with ethanol (crystalline form I) or
with chloroform (crystalline form III). Phase diagrams
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of form I-PEG and form III-PEG coprecipitates were of
the peritectic type and the molecular compounds were
formed in the ratio of 1 mole of acetohexamide to 4
moles of PEG. The eutectic temperature, eutectic
composition and the end of melting of the two binary
system were, however, different (12). Both the
solubility and the solution rate were increased by PEG.
Similar results were obtained by substituting
poly(vinylpyrrolidone) (PVP) for PEG (13). Also,
coprecipitates of acetohexamide-PVP (in ethanol)
containing drug concentrations of 60% or more showed
the same X-ray diffraction pattern as that of form I.
Increasing the PVP concentration (> 55%) did not show
any crystal behavior in the X-ray analysis. In another
report Graf et al (14) described the methods of
preparation and the effect of the solvents on the
acetohexamide-PVP coprecipitates. They were obtained
from ethanol or chloroform by evaporating the solvent
at room temperature, under vacuum or by spray drying.
Changing the solvent and/or its evaporation rate
affected the polymorphic form, the crystallinity and
the solution rate of acetohexamide in coprecipitates
containing less than 70% PVP.

Kassem et al (15) studied the enhancement of the rate
of release of acetohexamide from its tablets by the
formation of solid dispersions with each of four
water-soluble polymers prepared in different ratios.
The polymers were rated in the order of decreasing
release rates as follows: PEG 6000, PVP,
hydroxypropyimethylcellulose, methylcellulose.

2.4 Thermal Analysis

The heat of fusion and melting point of
acetohexamide were done using DuPont TA 9900 on the
DSC- unit at a temperature range indicated in the
thermogram (Figure 1). Sample is done in duplicate and
the average of the value is reported as follows:

AHe = 63.7 ko/mole Purity = 99.82% Tm = 187.45 C

2.5 X-ray Powder Diffraction

The X-ray powder diffraction pattern of acetohexa-
mide was determined using Philips full automated X-ray
diffraction spectrogoniometer equipped with PW1730/10
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