All the test compounds exhibited moderate to good
antibacterial and antifungal activities. The compounds VIi
and IX exhibited equipotent activity with the standard
ciprofloxacin against S. flexneri and P. aeruginosa; and the
compound Vil exhibited equipotent activity with ciprofloxacin
against S. subtilis and C. freundii. The compounds V, VI and
1X were found to be equipotent with the standard clotrimazole
against A niger and M. gypseum; and the compound VI was
equipotent with standard clotrimazole against T.
mentagrophytes.
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A rapid, accurate and sensitive spectrophotometric method for the quantitative determination of
four phenothiazine drugs either in pure form or in pharmaceutical preparations has been devel-
oped. The method is based on the development of red coloured products by the interaction of
phenothiazines with diazotised anthranilic acid in hydrochloric acid medium. The reaction pro-
ceeds via the oxidation of the phenothiazine nucleus into a semiquinonoid radical. The optimum
reaction conditions and other analytical parameters are evaluated. The common excipients em-
ployed do not interfere in the determination of phenothiazine drugs. Results of analysis of pure
drugs and their dosage forms by the proposed method are in good agreement with those of the

official method.

Phenothiazines are widely used as anticholinergic,

*For correspondence
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antihistaminic and antipsychotic drugs'. Phenothiazine drugs
are analysed spectrophotometrically using various analyti-
cal reagents, which include, hexacyanoferrate (111)2, N-
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bromophthalimide?, 1,2-naphthaquinone-4-sulphonic acid?,
" morpholine and N-bromosuccinimide?, 3-
methylbenzothiazolin-2-one hydrazone and ammonium iron
. (1) sulphate®, haematoxylin and chloramine-T7, fast green
FCF®, amaranth and fast red-E®, bromocresol green'®, so-
dium nitroprusside', fast red AL'?, diazotized p-nitroaniline',
ammonium molybdate', iodic acid'$, p-benzoquinone’®, N-
chiorosuccinimide'’, dapsone and m-aminophenol’s,
diazotised dapsone'®. But some of these spectrophotomet-
ric methods suffer from disadvantages such as the need for
heating for colour development®”'4, require extraction®'?,
have less sensitivity®47'%7 need standing for a certain pe-
riod for colour development”'11818 applicable only at higher
concentrations of the drugs'?'® or less stable's. In the present
paper, a rapid, sensitive and accurate spectrophotometric
method for the determination of four phenothiazine drugs,
propericiazine [2-Cyano-10-{4*'-hydroxy-N,-3*-
piperidinopropyl-1') phenothiazine] (PPC), methdilazine
hydrochloride [10-(1'-methyl-3'-pyrrolidinomethyl) phenothi-
azine] (MDH), diethazine hydrochloride [10-(2'-
diethylaminoethyl) phenothiazine] (DH) and chlorpromazine
hydrochloride {2-Chloro-10-(3'-dimethylamino-1'- propyl)
phenothiazine] (CPH) is described using diazotised anthra-
nilic acid (DAA) in hydrochloric acid medium. The method is
based on the interaction of phenothiazines with DAA to yield
red coloured products. The method has been successfully
applied to the assay of phenothiazines in pharmaceutical
preparations.

A Hitachi UV/vis spectrophotometer model U-2001 with
1 cm matched quartz cells was used for all absorbance mea-

surements. All chemicals used were of analytical reagent
grade or pharmaceutical grade and high purity quartz pro-
cessed water was used throughout. Aqueous solution of
phenothiazines obtained from different firms were prepared
by dissolving requisite amounts of pure phenothiazine drugs
in distilled water either in cold or warm conditions. Insoluble
propericiazine was dissolved by addition of a few drops of
dilute sulphuric acid. Working solutions were prepared as
required by dilution.

The DAA was prepared by dissolving about 25 mg of -
anthranilic acid in 1 ml concentrated sulphuric acid in a 25
ml standard flask. The solution was cooled in an ice bath
and 0.5 mi of ice cold solution of sodium nitrite solution
(0.2%) was added. After 5 min, 0.2 m! of 10% sulphamic
acid solution was added and the contents were diluted upto
the mark with distilled water, mixed well and stored in an
ice-bath. The reagent should be used within 5 h.

Aliquots of the phenothiazine solution were transferred
into a series of 10 ml standard flasks. To this was added-0.5
ml of DAA for PPC or 1 ml of DAA for MDH, DH or CPH and
mixed well. The volume was made up to the mark with 10 M
HCI. The absorbances were measured at 517 nm for DH, at
530 nm for CPH, at 514 nm for MDH and at 513 nm for PPC
against the corresponding reagent blank. The calibration
graph was drawn or regression equation calculated.

Twenty tablets containing MDH, DH or CPH were
weighed and powdered. An accurately weighed portion of
the powder equivalent to 25 mg of the drug was transferred
into a 100 ml standard flask and the volume was made upto

TABLE 1: OPTICAL CHARACTERISTICS AND PRECISION DATA

Parameter CPH DH MDH PPC
A_,.(nm) 530 . 517 514 513
Beer's law range, mg/ml 1.5-26 2-27 1-28 T 26
Molar absorptivity 10° Umol/ cm 7.48 7.43 R AL 8.79
Sandell's sensitivity ng / cm? 42.6 40.1 414 41.5
Regression equation (A)**

Slope (b) 0.0233 0.0240 0.0247 07.0249
Intercept (a) -0.0020 -0.0182 -0.0225 -0.0125
Correlation coefficient (r) 0.9996 0.9972 0.9955 0.9978
Relative Standard Deviation *, % 1.02 1.05 0.86 0.59

"*A=a+bc, where c is the concentration in yg/ml. * Average of five determinations.

604 Indian Journal of Pharmaceutical Sciences

November - December 2002



the mark with distilied water, shaken well and filtered. Suit-
able aliquots of the solution were taken into a series of 10
ml volumetric flasks, DAA (0.5 mi for PPC or 1 ml for MDH,
DH or CPH) was added, diluted with 10 M HCI and mixed
well. The absorbances were recorded against the corre-
sponding reagent blank and the amount of drug was de-
duced from the standard curve.

For the analysis of injection, requisite volume of the
drug. was transferred into a 100 ml standard flask and di-
juted up to the mark with distilled water. Suitable aliquots of
the solution were taken into a series of 10 ml volumetric
flasks and analysed by following the procedure for the analy-
sis of bulk sample or tablets.

Phenothiazine undergoes one-electron reversible oxi-
dation in acid medium in the presence of DAA and water to
form a red coloured species, which is believed to be a radi-
cal cation®®. The nature of the radical cation was confirmed
by ion-exchange studies. The red coloured species was
retained only by cation exchange resin but not on an anion-
exchange resin indicating the cationic nature of the coloured
species. Moreover, the A__ values of the coloured products
formed are in good agreement with those of the respective
radical cations obtained by one electron reversible oxida-

tion of phenothiazines'>"”. As DAA is less soluble in hydro-
chloric acid, 1ml sulphuric acid was used for the prepara-
tion of DAA. Many solvents have been tested as diluents.
Dilution with methano!, ethanol, water, 2-propanol or 1,4-
dioxan gave an unstable colour and dilution with dilute so-
dium hydroxide, ammonia or potassium hydroxide solution
resufted in immediate disappearance of the colour and the
formation of a precipitate. Dilution with sulphuric acid, hy-
drochloric acid, phosphoric acid, glacial acetic acid and ni-
tric acid were checked at different concentrations. Except
for 8-9.5 M overall concentration of hydrochloric acid, all other
acids gave non-reproducible results or lower colour inten-
sity or less stable coloured species. It was observed thata
volume of 0.5 ml of DAA for PPC or 1 mi of DAA for MDH,
DH and CPH in a total volume of 10 ml was required for the
development of constant and maximum colour intensity. The
order of addition of reagents had no effect on absorbance.
The coloured species was stable for 30-40 min,

The applicability of the method was also checked by
analyzing synthetic mixtures of each drug (20 mg) prepared
separately in the laboratory containing the following amounts
of excipients (mg): talc (30-40), sucrose (30-40), starch (30-
50), gelatin (40-50), lactose (30-40) and magnesium stear-
ate (40-50). Suitable amount of each synthetic mixture was

TABLE 2: ANALYSIS OF PHENOTHIAZINES IN PHARMACEUTICAL PREPARATIONS

Phenothiazine Label claim Amount found Recovery* £ SD,%
(mg or mg/mi) Official Proposed by proposed
’ method* (mg) method** (mg) method
DH -
Tablet 12 10 9.99 9.92 99.9+0.89
F=1.22, t=1.11
CPH
Tablet® 50 49.1 49.2 99.9+1.19
, F=1.06, t=1.21
Injection® 25 24.8 249 98.9+0.79
F=1.25, 1=1.02
MDH
Tablet? 10 9.94 9.98 99.0+£1.03
F=1.23, t=1.08

’Averagc: of five determinations. **Determination of DH, CPH and MDH in pharmaceutical preparations by the proposed
method. British Pharmacopoeia, HMSO, London, 1993. " Marketed by EGYT, Budapest. **Marketed by intas, India. Marketed

by Glaxo Allenburys, India.
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