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Abstract O Plasma acetazolamide levels were measured by an enzymatic
assay following single 250-mg oral tablet doses to 20 healthy volunteers;
five different lots of acetazolamide tablets from a single manufacturer
were used in a balanced incomplete block design. From the measured
plasma levels, estimates of the bioavailability parameters (area under
the plasma concentration versus time curve, time to peak plasma con-
centration, and peak plasma concentration) were obtained by least-
squares digital computer fitting. No significant differences among the
tablets were observed (« = 0.05) for the analysis of variance of the area
under the curve or time to peak parameters. Two tablets, however, pro-
vided statistically higher peak plasma concentrations than the other
three. Thus, lot-to-lot bioinequivalence of acetazolamide tablets was
observed. Some in vitro tests employed showed general trends for cor-
relation with the in vivo data. However, considerable refinement of these
techniques appears necessary for in vitro prediction of the observed
lot-to-lot bioinequivalence.

Keyphrases 0O Acetazolamide—bioavailability of various tablet lots
compared in humans O Bioavailability—acetazolamide, various tablet
lots compared in humans 00 Carbonic anhydrase inhibitors—acetazola-
mide, bioavailability of various tablet lots compared in humans

Acetazolamide is a potent carbonic anhydrase inhibitor
and finds its primary use in the management of chronic
simple and secondary glaucoma. The drug has been re-
ported to be quantitatively absorbed from the human GI
tract and to have a plasma half-life of about 100 min (1, 2).
About 80% of the drug is excreted by tubular secretion of
the anionic species, and 70-90% of the administered dose
is recovered unchanged within 24 hr (3). The apparent
volume of distribution in humans is about 20% of body
weight (4).

Lehmann et al. (4) reported that acetazolamide was
absorbed with an apparent half-life of approximately 0.5
hr and eliminated with an apparent half-life of 4.1 hr
(range of 2.4-5.8 hr). Peak plasma levels were seen in 2 hr
(range of 1.25-3 hr); however, the drug was taken soon after
a meal. One subject showed poor absorption and had a flat
plasma concentration-time curve with concentrations
never exceeding 1.4 ug/ml after a 500-mg oral dose. Other
investigators observed a lack of response in a patient given
acetazolamide orally who responded to intramuscular
therapy (5). Maren and Robinson (2) also reported variable
acetazolamide absorption but only at high doses.

Variations in the bioavailability of acetazolamide dosage
forms possibly may result from formulation factors or
aging. Another sulfonamide-type diuretic, hydrochloro-
thiazide, has shown variable dissolution characteristics for
tablet formulations (6, 7). Tannenbaum et al. (8) showed
that product formulation could affect the bioavailability
of hydrochlorothiazide dosage forms, although recently (9,
10) several groups showed that possible differences in
dissolution may not be reflective of significant differences
in the bioavailability of commercial products. These
studies were based on urinary excretion data only, how-
ever.

Therefore, there may be variability in dissolution and/or
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bioavailability with low solubility sulfonamides in tablet
formulations. The possibility that such variations may
occur with acetazolamide prompted the present study.

The objectives of this study were to establish a meth-
odology for determining the biological equivalency of
acetazolamide tablets in humans, to determine whether
lot-to-lot variability in bioavailability occurs, to provide
in vitro dissolution rate data capable of indicating po-
tential lot-to-lot variability in acetazolamide tablets, and
to correlate in vitro dissolution parameters with in vivo
bioavailability data.

EXPERIMENTAL

Materials—Acetazolamide powder! was used to prepare standards.
The 250-mg acetazolamide tablets? (designated A-E) used in the human
studies were representative of tablets found in normal channels of dis-
tribution. All other chemicals were analytical reagent grade.

Disintegration and Dissolution Studies—Disintegration and dis-
solution measurements on the 250-mg acetazolamide tablets were carried
out utilizing the USP XIX methods. The conditions were as follows:
temperature, 37°; dissolution media, distilled water, simulated gastric
fluid without pepsin, and pH 10 carbonate buffer; volume of dissolution
medium, 900 or 1500 ml; and stirring speed, 50 or 100 rpm.

Filtered samples were withdrawn from the dissolution flasks at various
times up to 1 hr, and the absorbance of the solution was determined at
265 nm. Where necessary to maintain the absorbance readings in the
region from 1 to 2 units, the samples were quantitatively diluted.

Dissolution rate measurements also were obtained utilizing the ro-
tating-filter—stationary basket apparatus (11).

Assay of Plasma Acetazolamide—Plasma acetazolamide levels were
determined by a modified enzymatic method based on the inhibition of
carbonic anhydrase activity. The method was originally developed by
Maren (12) to evaluate the relative activity of compounds that inhibit
carbonic anhydrase. Although little information on the sensitivity or
reproducibility of the assay was available, the ease and rapidity of the
technique indicated that it would be advantageous for the large number
of samples generated in bioavailability studies. The Maren technique
was modified to provide a rapid, accurate, and precise method for de-
termining plasma acetazolamide; the procedure was described in detail
previously (13).

Bioavailability Studies in Humans—Selection of Subjects—Nor-
mal, healthy, adult males, who were within 10% of their ideal body weight
(14) and 21-40 years of age, were admitted to the study. Informed signed
consent was obtained from each subject. One week prior to initiation of
the study, the subjects were given a thorough physical examination in-
cluding extensive laboratory tests. Subjects with test results outside
normal limits were excluded, as were any individuals showing a history
of any significant organ abnormality or disease.

Study Design—The hasic experimental design employed to determine
relative bioavailability of the five acetazolamide dosage forms was a
balanced incomplete block design. The 20 subjects were randomly as-
signed to 10 different groups (two subjects per group), and each subject
received three of the five possible treatments. The treatments were
separated by a 1-week washout period, and the design balanced over
weeks. The balanced incomplete block design utilized is shown in Table
L.

Admirnistration of Dosage Forms—The subjects were fasted overnight
prior to and for 4 hr immediately after administration of a 250-mg

! Diamox (CL 6063, Batch D3235), Lederle Laboratories, Pearl River, N.Y.
2 Diamox (Lot Nos.: A, 396-341; B, 401-351; C, 4469-680; D, 4469-324; and E,
4469-475), Lederle Laboratories, Pearl River, N.Y.



Table I—Balanced Incomplete Block Design for Acetazolamide
Bioavailability Study

Table IIT—Dissolution Behavior of Different Lots of
Acetazolamide Tablets Using the USP Apparatus

Treatment? Dissolution Time¢, min
Group Subject Week 1 Week 2 Week 3 Medium Tablet Ty Taw Tos Tw T Tsa Tis
1 1 A B C Water A 12 25 32 39 52
2 A B C B 13 27 M4 42 58
1I 3 A E B C 11 33 51 >60 >60
4 A E B D 9 25 34 45 >60
11 5 B C D E 12 25 33 42 60
6 B C D Gastric fluid A 11 24 31 37 55
v 7 B D E B 12 25 33 40 58
8 B D E C 12 23 28 32 42 54
\Y 9 C D E D 8 20 25 32 44
10 C D E E 10 23 32 41 60
VI 11 C E B Carbonate A 6 12 14 17 23 30 44
12 C E B buffer B 3 7 8 10 14 18 32
VIl 13 D B A C 2 3 4 5 9 15 46
14 D B A C 2 3 3 5 10 18 38
VHI 15 D C A D 3 4 5 6 9 12 30
16 D C A D 3 5 6 7 9 12 30
IX 17 E A C E 26 >60
18 E A C E 32 >60
X 19 E A D
20 E A D a Dissolution measurements were carried out under the following conditions:

@ Treatments on different lots of 250-mg acetazolamide tablets.

acetazolamide tablet. The tablet was administered with 240 ml of water.
Four hours postadministration, the subjects were given a meal and were
allowed to eat and drink normally during the rest of the day.

The subjects were ambulatory throughout each 12-hr treatment day
and were permitted to proceed with their normal daily routine inasmuch
as was possible considering their availability for blood sampling. The
subjects were not permitted to engage in any strenuous or athletic ac-
tivities on the day of drug administration.

Blood Collection Schedule—The following blood samples were col-
lected: 6-m! samples were drawn at 0, 0.5, 1.0, 1.5, 2.0, 3.0, 4.0, 6.0, 8.0, 10.0,
12.0, and 24.0 hr following drug administration.

The blood samples were drawn through an indwelling 19-gauge scalp
vein needle into heparinized specimen tubes. The samples were centri-
fuged immediately, and the plasma was removed and frozen until as-
sayed.

RESULTS AND_DISCUSSION

Disintegration and Dissolution Studies—The results of the disin-
tegration studies are shown in Table II. The data are generally internally
consistent; i.e., the rank order for disintegration is reasonably well
maintained over the different disintegration media employed. Tablet
E stands out significantly as the slowest disintegrating form tested.

The USP dissolution apparatus was utilized for most dissolution
studies since it was readily available. The studies were run for 1 hr, and
the times to achieve dissolution of different percentages of the aceta-
zolamide present in a tablet were determined from plots of percent of dose
dissolved versus time. The values obtained for the five tablets used in
the human bioavailability studies are given in Table I11. The dissolution
data obtained using distilled water or simulated gastric fluid do not show
any gross differences among the dosage forms under the conditions em-
ployed, although Tablets C and D dissolved faster than the other three
products in gastric fluid.

In carbonate buffer, however, Tablet E shows markedly different
dissolution characteristics (less than 20% in solution in 1 hr versus 20%
in solution in generally less than 10 min for the other dosage forms). Thus,
a nonphysiological dissolution medium detects differences in dissolution
behavior of acetazolamide tablets not observable with more traditional

Table II—Disintegration Time (Seconds) of Different Lots of
Acetazolamide Tablets by USP XIX Method

Disintegration Medium

Tablet Gastric Fluid®e  Distilled Water? Carbonate Buffer?
A 45.0 £ 5.0 82.3+ 9.8 543 + 240
B 31.7+£25 49.7 + 84 374 + 230
C 30.3 £ 3.1 240+ 2.0 180 + 134
D 65.0 £ 5.6 423 %3 388 + 120
E 112.0 £ 15.2 124.0 £ 21.0 2169 + 465

4 Mean + SD,n = 3. % Mean = SD, n = 6.

900-m] dissolution volumes, 37°, 1-hr total time, and 50 rpm,

dissolution media.

The dissolution data obtained with the rotating-filter-stationary
basket apparatus (Table [V) appear to show greater sensitivity to possible
differences in the tablets. Although dissolution was relatively rapid under
the conditions employed, greater percentage differences were observed
between Tablets C and D and the others with this dissolution procedure
than with the USP method.

Bioavailability Studies in Humans—The plasma samples obtained
were assayed as outlined under Experimental. The plasma concentration
versus time curves for each subject were analyzed according to a one-
compartment open model with a lag time of the form shown in Scheme
I:

lag kq ke
~—>»G—>B—>U
Scheme I

where G, B, and U represent the amounts of drug in the GI tract, tatal
body, and the amount excreted, respectively; and k, and k. represent
the overall first-order rate constants associated with the loss of drug from
the GI tract and the body, respectively. Since measurements of drug
concentrations were made in the central or total body compartment, the
acetazolamide levels in this compartment as a function of time can be
described by:
- 'YaDOka

(ka - ke ) VB
where b represents the concentration of acetazolamide in the body
compartment at any time, ¢; v, is the fraction of the dose, Do, absorbed;
Vg is the volume of distribution for the body compartment; and L is the

time lag accounting for dosage form or physiological factors delaying drug
absorption.

{exp[—ke(t — L)] — exp[—kq(t ~ L))} (Eq.1)

Ify;,i=1...,n, denotes the concentration measured at time x;, the
model that is to be fit is:
E(y;) = (aulaa " fexp[—aalx; — as)] — exp[—au(x; — ag)ll (Eq.2)
|-

Table IV—Dissolution Behavior of Different Lots of
Acetazolamide Tablets Using the Rotating-Filter-Stationary
Basket Apparatus

Dissolution Time?, min

T30 Tso To0
,_Tablet Average Range Average Range Average Range
A 41  45-36 5.9 51-69 900  7.8-10.9
B 19 1.6-2.3 2.7 2.3-2.8 5.7 5.2-6.1
C 1.1 1.0-1.2 1.48 1.4-1.6 3.0 2.5-4.0
D: 1.6 1.3-2.0 2.16 1.7-2.9 3.96 3.4-44
E 4.0 3.1-4.7 5.25 4.0-6.9 8.03 6.7-9.6

a Fxperimental conditions: observations made on six tablets; medium = 1000
ml, pH 7.2 phosphate buffer; 37°; and 400 rpm.
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Tal)le V—Maximum Plasma Concentration Achieved

(Mlcrograms’per Milliliter) as a Function of Tablet Lot, Study

'Il‘)al);i and Subject after Administration of 250-mg Acetazolamide
ablets

Study Day 1 Study Day 2 Study Day 3

Tablet Subject Cnax Subject Cax Subject Cmax

A 1 6.10 17 4.88 13 6.50
2 8.11 18 10.13 14 Dropped

3 6.02 19 5.71 15 8.76

4 5.81 20 6.48 16 6.32

B 5 5.10 1 4.51 3 8.67

6 12.11 2 10.31 4 13.10

7 8.67 13 6.29 11 8.04

8 10.52 14 Dropped 12 8.90

C 9 9.66 5 9.51 1 6.49

10 8.40 6 17.94 2 13.46

11 6.90 15 17.27 17 12.60

12 12.86 16 1143 18 12.99

D 13 9.57 7 15.63 5 9.43

14 10.16 8 17.15 6 12.78

15 14.12 9 11.25 19 8.07

16 10.84 10 10.03 20 5.63

E 17 11.03 3 8.08 ki 5.64

18 7.79 4 11.12 8 9.23

19 4.89 11 12,29 9 9.60

20 9.01 12 491 10 9.20

where | represents the rate constant k,; as represents k., a3 represents
the absorbed dose/apparent volume of distribution, v4D¢/Vg, and a4 is
the delay time, L.
The computational problem is to:
minimize n
. & i~ BGol?
i=

i.e., to find the least-squares estimates of the parameters a = «ay, ag, a3,
and «4. Gradient methods, which lead to iterative least-squares algo-
rithms, are often unstable and fail to converge. For this reason, the Nel-
der-Mead (15) simplex algorithm, NELMIN, as coded by O'Neil (16),
was employed to obtain the least-squares estimates. O'Neil's FORTRAN
subroutine requires the FORTRAN function for the minimization
problem described3. The initial estimates of the a values were determined
graphically for each curve.

A FORTRAN program, CTCNM, utilizing the Nelder-Mead proce-
dure, was then developed and run on a digital computer?. After obtaining
the least-squares estimates, & CTCNM computes estimates of time to
maximum concentration, maximum concentration, and area under the
concentration-time curve. Qutput also includes a table with the input
data, fitted values, residuals, and the minimum sum of squares evaluated
at &.

The estimates of maximum concentration, time to maximum con-
centration, and the area under the concentration-time curve for each
subject and tablet studies are given in Tables V-VII, respectively. Figure
1 shows the mean plasma concentration—time curves for each tablet and
the computer fits of the data according to Eq. 2. Visual interpretation
of the concentration-time curves shown should be made with the un-
derstanding that a complete crossover design was not employed.

Statistical Analysis of Data—The analysis of variance was utilized
to determine whether the bioavailability of the five tablets studied was
different. Each bioavailability parameter, area under the plasma con-
centration-time curve (AUC), time to peak concentration (tmax), and
maximum concentration achieved (Cmax), was treated as the response
in a univariate analysis of variance. The statistical analysis was compli-
cated by the loss of some data which occurred when one subject withdrew
from the study. Since the design was no longer balanced, it was necessary
to utilize regression methods to obtain the analysis of variance. The
statistical model employed was:

Yije=u+By+pj+ 7et cij (Eq.3)
where p is the overall mean; 8 represents subject effects; 7 represents
treatment effects; p represents a replication effect; 7 = 1,2,...,10;j =
1,2;and k=1, 2,...,5. The ¢'s are assumed to behave as independent,
random, normal variables with mean zero and constant variance. The
parameters are subject to the usual constraints: Z}Elﬁu =0forj=1,2
S 317k = 0; and p; = —po. The model (Eq. 3) was expressed in matrix

3 Available on request from the authors.
4 CDC 6600-6400.
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Table VI—Time to Maximum Plasma Concentration (Hours) as
a Function of Tablet Lot, Study Day, and Subject after
Administration of 250-mg Acetazolamide Tablets

Study Day 1 Study Day 2 Study Day 3

Tablet Subject fmax Subject ! max Subject t max

A 1 6.53 17 4.87 13 2.38
2 1.33 18 1.36 14 Dropped

3 7.89 19 0.97 15 3.30

4 5.83 20 4.54 16 6.77

B 5 4.84 1 4.28 3 2.71

6 2.24 2 1.56 4 2.06

7 1.71 13 5.70 11 2.18

8 2.66 14 Dropped 12 2.711

C 9 3.83 5 5.28 1 5.25

10 0.86 6 0.22 2 0.26

11 5.29 15 1.55 17 0.67

12 1.83 16 0.18 18 1.18

D 13 2.93 7 1.06 5 2.56

14 0.20 8 0.67 6 0.70

15 1.03 9 2.33 19 3.22

16 3.60 10 2.52 20 2.58

E 17 0.65 3 7.74 7 4.19

18 2.68 4 2.16 8 4.02

19 0.68 11 0.35 9 1.86

20 4.00 12 0.71 10 1.06

notation, and the computations were performed using the FIT command
in Omnitab IT (17). This program provides all of the results required in
the subsequent analysis, including estimates of the parameters, the re-
sidual sum of squares, and estimates of the parameter variance-covar-
iance matrix.

This approach permitted the construction of an analysis of variance
table for the unbalanced incomplete block design data to determine
whether bioavailability differences existed among the tablets studied.
Analysis of the data in Table VII for the area under the plasma concen-
tration-time curve (AUC) showed no significant differences among
tablets at the 0.05 level. The ranked treatment means for the five tablets
studied were (micrograms per milliliter X hours): A, 87.2; D, 83.1; E, 89.0;
C,91.9; and B, 103.1.

The analysis of variance table for the AUC data showed:

source df SS MS _F
treatments (adjusted) 4 1716.77 429.19 1.51
residual 34 9686.33 284.89

critical value: Fo05(4,34) = 2.65

Analysis of the data in Table VI for the time to achieve peak concen-
tration (¢max) also showed no significant differences among the tablets
tested. The ranked treatment means (hours) for the dosage forms studied
were: D, 2.06; C, 2.38; E, 2.51; B, 2.52; and A, 3.96.

The analysis of variance table for the time to peak data showed:

source daf SS MS F
treatments (adjusted) 4 19.71 4.93 1.74
residual 34 96.25 2.83

critical value: F 5(4,34) = 2.65

Although no statistically significant differences could be noted, the mean
data show that Tablet A took almost twice as long as Tablet D to reach
peak plasma levels.

The peak plasma concentration data (Cpmex) presented in Table V show
that statistically significant differences existed among the tablets tested.
The ranked treatment means (micrograms per milliliter) for the five
dosage forms were: A, 6.90; B, 8.55; E, 8.60; D, 11.28; and C, 11.44.

The analysis of variance table for the peak plasma concentration data
showed:

source df SS MS F
treatments (adjusted) 4 143.21 35.80 6.21
residual 34 196.13 5.77

critical value: Fp05(4,34) = 2.65

To determine which of the tablets differed from one another, the
standard deviation for the difference between two treatment means was
calculated. The value calculated was that which yielded the largest value
for the standard deviation from the variance—covariance matrix. Thus,
the most conservative estimate available was used to test for differences
among tablets.
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The standard deviation between treatment means was 1.13. The critical
value from the ¢ distribution at the 0.05 level for 34 degrees of freedom
is 1.69. Thus, if the difference between any two treatment means was
greater than 1,91 (SD X t,=0,05), the treatments (tablets) were considered
to be statistically different. According to this method of analysis, the peak
plasma concentrations from Tablets C and D were different from A, B,
and E.

Table VII—Area under the Plasma Level-Time Curve
(Micrograms per Milliliter X Hours) as a Function of Tablet Lot,
Study Day, and Subject after Administration of 250-mg
Acetazolamide Tablets

Study Day 1 Study Day 2 Study Day 3

Tablet Subject Area Subject Area  Subject Area

A 1 91.06 17 52.89 13 128.29
2 72.95 18 98.42 14 Dropped

3 116.05 19 49.07 15 122,42

4 84.22 20 70.38 16 102.92

B 5 167.65 1 131.28 3 137.77

6 69.07 2 97.64 4 92.61

7 57.79 13 114.95 11 69.44

8 10859 14  Dropped 12 85.83

C 9 91.14 5 120.26 1 79.69

10 76.69 6 63.50 2 80.62

11 86.20 15 142.16 17 61.45

12 83.08 16 104.94 18 101.50

D 13 105.51 7 74.63 5 88.69

14 131.44 8 89.80 6 51.85

15 127.2 9 98.48 19 70.94

16 88.61 10 68.14 20 70.41

E 17 76.16 3 148.05 7 55.16

18 98.32 4 90.49 8 84.13

19 45.21 11 67.50 9 98.40

20 91.08 12 153.74 10 59.94
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Figure 1—Plasma acetazolamide concentrations (micro-
grams per milliliter) as a function of time after oral admin-
istration of Tablets A~E. The curves are the computer fits of
the data according to Eq. 2.

The rank order of the tablets on the basis of peak concentration at-
tained was exactly the same as from the data on time to peak. This in-
ternal consistency from parameters that should be related lends support
to the inference that differences exist among the tablets tested, at least
in terms of the rate of availability.

In Vitro—In Vivo Correlations—The in vivo data indicate that while
all of the tablets tested were equivalent in terms of the extent of ab-
sorption, C and D provided significantly higher peak plasma concen-
trations than A, B, and E. Analysis of the in vitro USP dissolution data
showed that the same general trends held in gastric fluid and pH 10
carbonate buffer, although the observed differences did not appear to
be of a sufficient magnitude to make the dissolution test discriminatory
except for Tablet E in carbonate buffer. With water as the dissolution
medium, there was no discrimination among tablets; in fact, C and D
performed slightly more poorly than the others.

The poor performance of Tablet E in the carbonate buffer dissolution
test was probably due more to its disintegration characteristics than to
any discrimination by the dissolution test. Tablet E had an extremely
long disintegration time in carbonate buffer, which contributed to its very
slow dissolution.

A better in vitro correlation with the in vivo data was obtained with
the rotating-filter—stationary basket apparatus. A much greater per-
centage difference was observed between the tablets giving the highest
blood levels (C and D) and the other three tablets than was seen with the
USP apparatus. The rank correlation between the Ty for dissolution and
the mean Cpax values was excellent, indicating that this dissolution
procedure may eventually provide a method for monitoring lot-to-lot
variations in acetazolamide bioavailability. More extensive evaluation
of the spin filter technique was limited by the number of tablets avail-
able.

While trends for a correlation between disintegration and/or dissolu-
tion test and in vivo bioavailability exist, the apparent in vitro test pro-
cedures would have to be refined considerably to increase their ability
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to discriminate accurately among acetazolamide tablets. That consid-
erable refinement would be necessary is accentuated by the fact that the
in vivo data show statistical differences among tablets tested in only one
bivequivalence parameter. Detection of this inequivalence by ir vitro
tt:istling would require highly sensitive and statistically validated meth-
odology.
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Abstract D Degradation of 2,6-dichlorcbenzylthiopseudourea hydro-
chloride was followed in basic medium (pH 7.5) to isolate and characterize
all possible degradation products. IR, Raman, and NMR spectroscopy,
TLC, and elemental analysis were used to identify the products. Degra-
dation of base-hydrolyzed 2,6-dichlorobenzylthiopseudourea hydro-
chloride produced 2,6-dichlorobenzylthiol and cyanamide and was fol-
lowed by oxidation (air) to produce bis(2,6-dichlorobenzyl) disulfide,
dimerization to give cyanoguanidine, and hydrolysis to yield urea. The
kinetics of hydrolysis at 22.5° (pH 7.0 and 7.5) and at 37° (pH 7.0) re-
vealed a pseudo-first-order reaction with respect to the substrate. Ap-
parent first-order rate constants and energy of activation, entropy of
activation, and half-life values were determined.

Keyphrases O 2,6-Dichlorobenzylthiopseudourea—hydrolytic degra-
dation in basic medium, products isolated and identified 0 Degradation,
hydrolytic—2,6-dichlorobenzylthiopseudourea in basic medium, products
isolated and identified @ Hydrolysis—2,6-dichlorobenzylthiopseudourea
in basic medium, products isolated and identified O Thiopseudourea,
substituted—hydrolytic degradation in basic medium, products isolated
and identified

The novel thiopseudourea analogs exhibited gastric,
antisecretory, spasmolytic, and antiulcerogenic activities
in laboratory animals. 2,6-Dichlorobenzylthiopseudourea
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(I) was selected as a candidate for exhaustive pharmaco-
logical and chemical studies.

Thiopseudourea is chemically susceptible to hydrolytic
degradation and scission of the sulfur-carbon bond in
strongly basic solutions (1). Limited information is avail-
able on solution stability and on the degradation products
resulting from base hydrolysis. Zuman and Fedorenko (2)
investigated the kinetic hydrolysis of several substituted
thiopseudoureas at pH 11, using a polarographic method
to detect thiols as degradation products. No reference was
made of the formation of the disulfide as one major re-
sultant product. The homogeneous base-catalyzed oxi-
dation of n-butylthiol to form disulfide with molecular
oxygen has been studied in aprotic (3) and aqueous (4)
solutions.

The objectives of this investigation were to isolate all
possible degradation products resulting from the base
hydrolysis of I at pH 7.5 and to follow the hydrolysis ki-
netics of this entity in a neutral medium and a weakly basic
buffered medium at pH 7.0 and 7.5 at 22.5° and at pH 7.0
at 37°. This study was also conducted to characterize the





