lar sedimentation pattern. These two sets of experiments suggest
that sodium salicylate, while reducing the RNA synthesizing abili-
ty of BHK 21 cells, affects the synthesis of all species of RNA to a
similar degree. A marked decrease also was observed in the growth
rate of these cells when exposed to sodium salicylate (100-200 ng/
ml); this decrease could be the result of diminished RNA synthe-
sis. Paine and Nagington (7) reported that similar doses of sodium
salicylate decreased the growth rate of human embryonic kidney,
lung, and heart cells but not of embryonic skin fibroblasts.

The observed decrease in RNA synthesis as well as the decrease
in macromolecular synthesis by cells of different origins in the
presence of salicylate (2) lends support to the hypothesis that sali-
cylate generally interferes with cellular growth (1, 7, 8). However,
the effect of sodium salicylate on the function of the specific cell
type may be variable. Data presented in this paper suggest that so-
dium salicylate (200 ug/ml) does not affect mitochondrial activity
of BHK 21 cells, since there is no increase in the 14C-carbon diox-
ide evolved from 6-14C-glucose.

Sodium salicylate (300 ug/ml) minimally increased both C-1-
and C-6-derived carbon dioxide production by human polymor-
phonuclear cells but did not affect phagocytosis and bacterial kill-
ing, a phenomenon greatly dependent on hexose monophosphate
shunt activity (9). The same concentration of sodium salicylate un-
coupled oxidative phosphorylation of the lymphocytes and mark-
edly impaired synthesis of DNA and RNA (1) as well as immuno-
globulins (10). Therefore, it is speculated that the function of cell
types more dependent on mitochondrial activity may be more sus-
ceptible to the inhibitory effects of sodium salicylate.

REFERENCES
(1) L. M. Pachman, N. B. Esterly, and R. D. A. Peterson, J.

Clin. Invest., 50, 226(1971).

(2) M. T. H. Smith and P. D. Dawkins, J. Pharm. Pharmacol.,
23, 729(1971).

(3) G. Opelz, P. I. Terasaki, and A. A. Hirata, Lancet, 2,
478(1973).

(4) F.G. Seibert, J. Biol. Chem., 133, 593(1940).

(5) F. Amaldi, D. Giacomoni, and R. Zito-Bignami, Eur. J.
Biochem., 11, 419(1969).

(6) L. M. Pachman, P. Jayanetra, and R. M. Rothberg, J. Pe-
diat., 52, 823(1973).

(7) T. F. Paine, and J. Nagington, Nature New Biol., 233,
108(1971).

(8) T. M. Brody, J. Pharmacol. Exp. Ther., 39, 117(1956).

(9) L. M. Pachman, Fed. Proc., 29, 1392(1970).

(10) C. V. Alm and L. M. Pachman, Experientia, 27, 924(1971).

ACKNOWLEDGMENTS AND ADDRESSES

Received September 3, 1974, from the *Department of Micro-
biology, University of Illinois at the Medical Center, Chicago, IL
60612 and the tDepartment of Pediatrics, Northwestern Univer-
sity, Children’s Memorial Hospital, Chicago, IL 60614

Accepted for publication July 14, 1975.

Supported in part by a grant from the Illinois Chapter of the Ar-
thritis Foundation, the Apfelbaum Foundation, and the Leukemia
Research Foundation, Chicago, Il

The authors thank Sandra M. Baldwin for technical assistance.

§ Supported by U.S. Public Health Service Grant PHS Al 00335
in partial fulfillment of the Doctor of Philosophy degree require-
ments at the University of Illinois at the Medical Center.

* To whom inquiries should be directed.

Antihemolytic and Antiproteolytic Properties of
Substituted Thiosemicarbazidophenothiazines and

Thiazolidonylphenothiazines

ANSHUMALI CHAUDHARI *, SUSHIL KUMAR *, SHIVA P. SINGH *,
SURENDRA S. PARMAR *ix, and VIRGIL 1. STENBERG #

Abstract O0 Antihemolytic and antiproteolytic properties of sever-
al 10-(1-acetyl-4-arylthiosemicarbazido)phenothiazines and their
corresponding cyclized 10-(2-arylimino-3-acetylamino-4-thiazoli-
donyl)phenothiazines were investigated. In vitro protection of hy-
poosmotic hemolysis of human red blood cells by substituted
thiosemicarbazidophenothiazines and substituted thiazolidonyl-
phenothiazines was concentration dependent; the degree of protec-
tion ranged from 19 to 32 and 26 to 42%, respectively, at a final
concentration of 0.1 mM. All phenothiazines exhibited antiproteo-
lytic activity. The in vitro inhibition of trypsin-induced hydrolysis
of bovine serum albumin by these phenothiazines was concentra-
tion dependent and competitive in nature; the degree of inhibition
ranged from 30 to 50 and 32 to 79% for substituted thiosemicarba-

zidophenothiazines and substituted thiazolidonylphenothiazines,
respectively, at a concentration of 1 mM. Cyclization of substitut-
ed thiosemicarbazidophenothiazines into the corresponding cy-
clized substituted thiazolidonylphenothiazines increased the anti-
hemolytic and antiproteolytic effectiveness of these phenothi-
azines.

Keyphrases 0O Phenothiazines, substituted—antihemolytic and
antiproteolytic activities investigated O Antihemolytic activity—
substituted phenothiazines evaluated I Antiproteolytic activity—
substituted phenothiazines evaluated O Structure-activity rela-
tionships—substituted phenothiazines evaluated for antihemolytic
and antiproteolytic activities

It has been shown that the membrane-stabilizing
effects of phenothiazine derivatives are reflected by
delayed spontaneous hemolysis of red blood cells (1,
2). Phenothiazine derivatives also have been reported
to exhibit anti-inflammatory effectiveness against
formaldehyde-induced arthritis (3, 4). Recent studies
indicated correlation between the antiproteolytic ac-
tivity of amyrin acetates (5) and their anti-inflamma-
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tory activity (6). Furthermore, numerous psychotro-
pic agents have been proposed to affect the physico-
chemical properties of cell membranes, accounting
for the basis of their mechanism of action (7).

These observations prompted studies of the anti-
hemolytic and antiproteolytic properties of some
substituted thiosemicarbazidophenothiazines and
their corresponding cyclized substituted thiazoli-



Table I—Antihemolytic and Antiproteolytic Properties of
10-(1-Acetyl-4-arylthiosemicarbazido)phenothiazines?

oo

COCH,NHNHC— NH— Ar

Protection of Hygoosmotic Inhibition of Trypsin-Induced
Hemolysis?, % Hydrolysis of Bovine Serum Albumin¢, %
Compound Ar 0.01 mM 0.1 mM 0.1 mM 0.5 mM 1.0 mM
1 C,H Nild 24 +1.2 9:+0.7 22:+0.9 40:1.0
11 2°CH,C¢H, Nil 19:1.0 Nild 20 : 0.6 36:1.1
111 4-CH,CH, Nil 20+1.5 24 +1.0 2'? +0.5 47 0.6
v 2-OCH,C,H, 6+1.4 26 +0.9 Nil Nil 30:0.9
\4 4-OCH,C:H, Nil 20:1.0 14 0.8 20+1.2 33:+0.5
VI 4-CIC,H, 11 +1.0 32+1.2 17 +0.5 31:1.3 42:+0.8
vl 4-BrC H, Nil 29+1.0 18 + 0.7 28 +0.5 45:1.0
VIII 4-1C4H, 13+1.1 32:0.9 14 £ 0.6 15:0.8 36 +1.2
IX 1-C,.H, (naphthyl) Nil 20+1.4 12:1.0 10:0.6 50 + 0.6

4The assay procedure and the contents of the reaction mixture are as indicated in the text. Each experiment was .dfme in duplicage, and
the values indicate mean values of three separate experiments with + standard error of the mean. b Antihemolytic activity was determined as
protection against hypoosmotic hemolysis of human red blood cells by phenothiazine derivatives used at final concentrations of 0.01 and 0.1
mM. € The degree of inhibition of the activity of trypsin during hydrolysis of bovine serum albumin by phenothiazine derivatives was deter-
mined at the final cincentrations of 0.1, 0.5,and 1.0 mM. d Represents experiments exhibiting no protection of hypoosmotic hemolysis and

no inhibition of trypsin-indu¢ed hydrolysis of bovine serum albumin.

donylphenothiazines in an attempt to elucidate the
biochemical basis for their anticonvulsant properties

(8).
EXPERIMENTAL!

Determination of Hypoosmotic Hemolysis—Assay of hypoos-
motic hemolysis was carried out by following the method reported
earlier (9). Fresh heparinized human blood was oxygenated with a
mixture of oxygen (90%) and carbon dioxide (10%) for 60 sec. To
0.1 ml of the whole blood was added 3 ml of a buffer solution
(0.425% NaCl; sodium phosphate buffer, 5 mM, pH 7.4; total os-
molality of 135 mosmoles/liter), with or without the test com-
pounds. The tubes were shaken gently two or three times and then
allowed to stand at room temperature (28-30°) for exactly 5 min.
These tubes were then centrifuged for 5 min at 1000Xg to separate
the cells.

Under these conditions, hemolysis of the human blood cells oc-
curred but in no case exceeded 50%. The absorbance of the super-
nate was read at 540 nm in a colorimeter. Percent protection was
calculated by comparing the absorbance values observed in the
presence of the substituted phenothiazines with those observed in
the control tubes without the test compounds. The control values
were represented as 100% hypoosmotic hemolysis. Absorbance
values for the blank containing 0.1 ml of blood in 3 ml of 0.85%
NaCl (normal saline) were substracted from the values obtained
for both the control and the experimental tubes containing the test
compounds.

All substituted phenothiazines were dissolved in the buffered
saline solution of pH 7.4 (osmolality of 135 mosmoles/liter) and
were used at a final concentration of 0.001-0.1 mM.

Assay of Proteolytic Activity of Trypsin—The antiproteolyt-
ic activity of substituted phenothiazines was determined by evalu-
ating their ability to inhibit trypsin-induced hydrolysis of bovine
serum albumin. The reaction mixture consisted of 0.05 M tro-
methamine buffer (pH 8.2), 0.075 mg of crystalline trypsin (1 g was
sufficient to hydrolyze 250 g of casein), 0.03 mM bovine serum al-
bumin, and water in a total volume of 1 ml. The substituted phe-
nothiazines were dissolved in dimethylformamide and were used at
final concentrations of 0.001-0.1 mM. An equivalent amount of di-
methylformamide, added to the control tubes, had no effect on
trypsin activity.

All substituted phenothiazines were preincubated with trypsin
for 10 min prior to the addition of bovine serum albumin, and the
reaction mixture was further incubated for 5 min after the addi-
tion of bovine serum albumin (5). The reaction was stopped by the
addition of 5 ml of 15% (w/v) trichloroacetic acid solution. The

! Commercial chemicals were obtained from Sigma Chemical Co., St.
Louis, Mo. The syntheses and the physical constants of 10-(1-acetyl-4-aryl-
thiosemicarbazido)phenothiazines and 10-(2-arylimino-3-acetylamino-4-
thiazolidonyl)phenothiazines were reported earlier (8).

acid-soluble products of protein breakdown, obtained after centrif-
ugation, were determined (10) as an index of the enzyme activity.
Suitable 0.5-ml aliquots of the acid-soluble supernatant solution
were added to 5 ml of a freshly prepared mixture of 8% NasCOj so-
lution and a solution containing 0.064% CuSQ, and sodium po-
tassium tartrate (0.12%) in equal volumes. The mixture was al-
“lowed to stand at room temperature for 10 min, and the absorb-
ance was measured at 750 nm against a reagent blank in a spectro-
photometer?.

RESULTS AND DISCUSSION

The membrane-stabilizing property of phenothiazine deriva-
tives was evaluated by determining the decrease in the degree of
hypoosmotic hemolysis of human red blood cells. All 10-(1-acetyl-
4-arylthiosemicarbazido)phenothiazines protected hypoosmotic
hemolysis when used at a final concentration of 0.1 mM, and the
degree of protection ranged from 19 to 32% (Table I). The use of
0.01 mM solutions of these compounds (except IV, VI, and VII)
failed to provide protection from hypoosmotic hemolysis; IV, VI,
and VII decreased hypoosmotic hemolysis by 6-13%.

In the present study, cyclization of substituted thiosemicarba-
zidophenothiazines into the corresponding 10-(2-arylimino-3-ace-
tylamino-4-thiazolidonyl) phenothiazines resulted in the increased
effectiveness of the cyclized compounds to provide protection
against hypoosmotic hemolysis (Table II). The degree of protec-
tion observed with substituted thiazolidonylphenothiazines ranged
from 26 to 42% at a final concentration of 0.1 mM. Compound VIII
was an exception, since a slight decrease in its antihemolytic activ-
ity was observed on cyclization into XVII. The antihemolytic ac-
tivity of these phenothiazines was concentration dependent, and
greater protection from hypoosmotic hemolysis was observed with
the use of higher concentrations.

The inhibitory effects of substituted thiosemicarbazidophe-
nothiazines and their corresponding cyclized thiazolidonyl-
phenothiazines on the hydrolysis of bovine serum albumin by tryp-
sin are recorded in Tables I and II, respectively. All compounds
were used at final concentrations of 0.1, 0.5, and 1.0 mM. The de-
gree of inhibition of trypsin was concentration dependent and in-
creased with a simultaneous increase in the concentration of these
phenothiazine derivatives. Such an inhibition of trypsin-induced
hydrolysis of bovine serum albumin ranged from 30 to 50% with
substituted thiosemicarbazidophenothiazines (Table I) and from
32 to 79% with substituted thiazolidonylphenothiazines (Table II)
at a final concentration of 1.0 mM. Thus, as was observed with an-
tihemolytic activity, cyclization of 10-(1-acetyl-4-arylthiosemicar-
bazido)phenothiazines into the corresponding 10-(2-arylimino-3-
acetylamino-4-thiazolidonyl)phenothiazines resulted in increased
antiproteolytic activity.

2 Hitachi Perkin-Elmer spectrophotometer model 139.
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Table Il—Antihemolytic and Antiproteolytic Properties of

10-(2-Arylimino-3-acetylamino-4-thiazolidonyl)phenothiazines?

S
(|BOCH2NH——!:I—(|J=O
N=C_ s CH,

Protection of Hypoosmotic
Hemolysis, %

Inhibition of Trypsin-Induced
Hydrolysis of Bovine Serum Albumin, %

Compound Ar 0.01 mM 0.1 mM 0.1 mM 0.5 mM 1.0 mM
X C¢H; 24 +1.1 36 +1.0 5107 26 0.5 65+1.1

XI 2-CH,C.H, 21:+1.2 36+1.3 6:0.8 27 +0.7 63 +0.6

XII 4-CH,C(H, 18 £ 0.9 27+1.1 4:1.0 20+1.0 59+ 0.5
XIII 2-OCH,C,H., 25+1.5 37+1.2 20+ 0.7 33+1.3 45+0.8
XIV 4-OCH,C:H, 19:1.3 40+ 0.9 4104 18:0.7 32 +0.6

XV 4-CIC.H, 15+1.0 30:1.4 17 +0.8 26 0.6 5+0.9

XVI 4-BrC,H, 18+ 0.9 42+ 0.9 18 + 0.7 50 0.9 58 +0.7
XVII 4-IC,H, 12:1.2 29+1.1 24 +1.0 57 +0.8 79105
XVIII 1- C“,H (naphthyl) 12:1.1 26 +1.5 5:0.8 24 + 0.5 1:1.0

@ Assay procedures for the determination of antihemolytic and antiproteolytic properties of phenothiazine derivatives are as indicated in

Table 1.

In the present study, preincubation of these phenothiazine de-
rivatives for 0, 10, 20, and 30 min (8) prior to the addition of bo-
vine serum albumin in no way altered their antiproteolytic activi-
ty. These preincubation studies indicated a rapidly reversible na-
ture of inhibition of trypsin by these phenothiazine derivatives
during hydrolysis of bovine serum albumin. This finding was fur-
ther supported by kinetic studies with 10-[2-(4-iodophenyl)imino-
3-acetylamino-4-thiazolidonyl]phenothiazine (XVII); the method
reported by Dixon (11) was followed for graphic evaluation of the
nature of inhibition and determination of the K; value for this in-
hibitor. As is evident from Fig. 1, XVII exhibited a competitive
nature of inhibition of trypsin during hydrolysis of bovine serum
albumin and possessed a K; value of 0.12 mM.

These studies failed to provide any relationship between antihe-
molytic and antiproteolytic properties of phenothiazine deriva-
tives and their chemical structure, so a definite structure-activity
relationship was not exhibited (Tables I and II). The protection of

S

H L1 ¢ 1 2 8 o1 11
Ki o 2 4 6 8 10
INHIBITOR CONCENTRATION, X 10°* M

Figure 1—Competitive inhibition of the activity of trypsin by
XVII during hydrolysis of bovine serum albumin, where 1/V rep-
resents the reciprocal of the enzyme activity as determined by the
amount of the products of protein breakdown using different con-
centrations of XVII. Assay procedures and the contents of the re-
action mixture are as indicated in Table I. In all experiments,

trypsin was incubated with X VII for 10 min prior to the addition
of bovine serum albumin, which was used at two concentrations of
0.025 mM (S;, A) and 0.033 mM (Sg, ®). The K, value (inhibitor
constant) for XVII was 0.12 mM during trypsin-induced hydroly-
sis of bovine serum albumin.
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hypoosmotic hemolysis indicated that these phenothiazines pre-
sumably prevent the various processes in the cell membranes, as
reported earlier for other psychotropic drugs (12-14). However,
the similarity between increased antihemolytic and antiproteolytic
effectiveness observed in this study and a similar increase in anti-
convulsant activity observed on cyclization of substituted thiosem-
icarbazidophenothiazines into the corresponding substituted thia-
zolidonylphenothiazines (8) provided evidence that antihemolytic
and antiproteolytic activities may account for some biochemical
effects for the anticonvulsant property of these phenothiazine de-
rivatives.

REFERENCES

(1) B. N. Halpern, B. Dreyfus, and G. Bourdon, Presse Med.,
58, 1151(1950).

(2) H. Chaplin, Jr., H. Crawford, M. Cutbush, and P. L. Molli-
son, J. Clin. Pathol., 5,91(1952).

(3) G. Wilhelmi, Arch. Exp. Pathol.
497(1956).

(4) J. R. Parratt and G. B. West, Brit. J. Pharmacol., 13
65(1958).

(5) A. Chaudhari, A. K. Chaturvedi, S. S. Parmar, and S. J.
Brumleve, Res. Commun. Chem. Pathol. Pharmacol., 7, 205(1974).

(6) M. B. Gupta, T. N. Bhalla, G. P. Gupta, C. P. Mitra, and K.
P. Bhargava, Eur. J. Pharmacol., 6, 67(1969).

(7) M. Weatherall, in “Recent Advances in Pharmacology,”
4th ed., J. M. Robson and R. S. Stacy, Eds., Churchill, London,
England, 1968, p. 1.

(8) S. P. Singh, B. Ali, T. K. Auyong, S. S. Parmar, and B. De
Boer, J. Pharm. Sci., 65, 391(1976).

(9) C. Dwivedi, R. D. Harbison, B. Ali, and S. S. Parmar, ibid.,
63, 1124(1974).

(10) O. H. Lowry, N. J. Rosenbrough, A. L. Farr, and R. J.
Randall, J. Biol. Chem., 193, 265(1951).

(11) M. Dixon, Biochem. J., 55, 170(1953).

(12) P. Seeman and J. Weinstein, Biochem. Pharmacol., 15
1737(1966).

(13) A. Despopoulos, ibid., 19, 29007(1970).

(14) W. Mikikits, A. Mortara, and R. G. Spector, Nature (Lon-
don), 225, 1150(1970).

Pharmacol., 227,

ACKNOWLEDGMENTS AND ADDRESSES

Received May 27, 1975, from the *Department of Pharmacology
and Therapeutics, King George’s Medical College, Lucknow Uni-
versity, Lucknow 226003, India, and the Departments of *Chem-
istry and $Physiology and Pharmacology, University of North
Dakota, Grand Forks, ND 58202

Accepted for publication July 14, 1975.

Supported in part by the U.S. Public Health Service, National
Institutes of Health Grants 1 T01 HL-05939, 1 R01 DA00996-01,
and GM-21590 and Career Development Award 1-K4-GM-09888
to V. 1. Stenberg.



The authors thank Professor Stanley J. Brumleve and Professor
Roland G. Severson for their advice and encouragement. Grateful
acknowledgment is made to the Indian National Science Academy,
New Delhi, India, and to the State Council of Scientific and Indus-

Spectrophotometric Determination of

trial Research, Uttar Pradesh, Lucknow, India, for providing Re-
search Fellowships to A. Chaudhari and S. Kumar, respectively.

*To whom inquiries should be directed (at the University of
North Dakota).

Diphenhydramine Hydrochloride Using Dipicrylamine

FADHIL A. SHAMSA * and ROSTAM H. MAGHSSOUDI

Abstract O A spectrophotometric procedure for the determina-
tion of diphenhydramine hydrochloride based on the reaction with
dipicrylamine was developed. A yellow complex forms and is easily
extractable by chloroform at pH 5. The mole ratio of diphenhydra-
mine hydrochloride to dipicrylamine in the complex is 1:3. The ab-
sorbance of the complex obeys Beer’s law over the concentration
range of 3-10 ug of diphenhydramine hydrochloride per ml of chlo-
roform. This procedure can be carried out in the presence of other
compounds without interference.

Keyphrases 0 Diphenhydramine hydrochloride—spectrophoto-
metric analysis, color complex with dipicrylamine, pharmaceutical
formulations O Dipicrylamine—color complex formation for spec-
trophotometric analysis of diphenhydramine hydrochloride, phar-
maceutical formulations O Spectrophotometry—analysis, di-
phenhydramine hydrochloride, pharmaceutical formulations O
Antihistaminic agents—diphenhydramine hydrochloride, spectro-
photometric analysis, pharmaceutical formulations

5-(Hydroxymethyl)-2-furaldehyde is a well-known
product of the Maillard reaction (1-3). It is frequent-
ly present in pharmaceutical preparations, particu-
larly in syrups, and can interfere in the chemical
analysis for active components. '

USP XVIII (4) described a UV assay for diphenhy-
dramine hydrochloride (I) elixir, in which 5-(hy-
droxymethyl)-2-furaldehyde interferes with the
chemical analysis, the nonaqueous titrimetry for the
powder, and also the UV assays for the capsule and
injection preparations. The separation of the base on
a cation exchanger, followed by quantitative spectro-
photometric determination, was reported (5, 6).

A UV method was developed to measure the
steam-distillable compound after hydrolysis and oxi-
dation of diphenhydramine (7). An addition com-
pound formation between diphenhydramine and
tetrabromophenolphthalein ethyl ether in ethylene-
dichloride was used (8), as was ion-pair formation be-
tween the amine and an indicator dye (9). Nonaque-
ous titrimetry and salt partition were used in analysis
procedures for organic bases (10, 11).

Quantitative TLC also was described (12). A modi-
fication of the USP XVIII method was described in
which the effect of 5- (hydroxymethyl)-2-furaldehyde
was eliminated (13). A column chromatography pro-
cedure was reported for the separation of I from a
capsule formulation with determination by UV (14).
However, these methods lack the simplicity and sen-
sitivity to determine microamounts of 1.

The present study describes a direct, simple, and
sensitive procedure for the determination of I spec-
trophotometrically. This method is applicable for
powder, syrup, capsule, injection, and elixir dosage
forms without interferences. The procedure depends
on the formation of a complex between I and dipi-
crylamine (II) which is extractable by chloroform at
pH 5. This method can be carried out successfully in
the presence of 5-(hydroxymethyl)-2-furaldehyde
and other compounds.

EXPERIMENTAL!

Reagents and Chemicals—A 0.001 M diphenhydramine hy-
drochloride (I) aqueous solution (USP reference standard) and a
0.001 M dipicrylamine (II) in 0.4% sodium carbonate solution were
prepared. All buffers used were of the BP standard.

General Procedure—To a 50-ml separator were added 1-5 ml
of 0.001 M I, 1 ml of 0.001 M II, and 10 ml of pH 5 buffer solution.
The mixture was shaken, and the complex formed was extracted
with 5, 3, and 2 ml of chloroform by vigorous shaking. The extracts
were collected in a 10-ml volumetric flask and then diluted to vol-
ume with chloroform. The absorbance of the complex in chloro-
form was measured at 420 nm versus a similarly prepared blank.
Any other pharmaceutical preparations should be diluted to con-
tain less than 100 ug/ml of I and then analyzed as described.

RESULTS AND DISCUSSION

A yellow-colored complex with a maximum absorption at 420
nm developed (Fig. 1) when I reacted with II. It was completely ex-
tractable by chloroform at pH 5. A calibration curve was plotted
for various concentrations of I. Beer’s law was followed over the
concentration range of 30-100 ug -of 1/10 ml of chloroform. The
molar absorptivity was 1.45 X 104,

The effects of temperature, pH, and the presence of many com-
pounds were studied. A pH of 5 gave optimum results and differ-
ent temperatures had no effect on complex formation and extrac-
tion.

Effect of Other Compounds—To determine the effect of other
compounds, a standard solution containing 90 ug of I and the com-
pound in question were placed in a separator and analyzed by the
described method. The following compounds did not interfere
when added in the indicated amounts: ammonium chloride? (10
mg), menthol? (100 mg), sucrose? (100 mg), sodium citrate? (10
mg), saccharin sodium? (5 mg), acetaminophen? (10 mg), phenyl-
ephrine hydrochloride® (100 mg), ascorbic acid® (10 mg), 5-(hy-
droxymethyl)-2-furaldehyde? (20 mg), orange oil® (0.1 ml), cinna-

! A Coleman Junior II model 6/20:spectrophotometer with 1-cm glass cells
and a Beckman 10 recorder were used. A Beckman Hj-type pH meter was
used for pH measurements.

2 Present with I in syrups.

3 Components of a diphenhydramine capsule marketed as Flustop.

4 Frequently present in syrups.

5 Constituents of I elixir.
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