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TITRIMETRIC MICRO-DETERMINATION OF THERAPEUTICALLY
ACTIVE PHENOTHIAZINES USING POTASSIUM CAROATE
Blazheyevskiy M.Ye., Golik M.Yu., Moroz V.P.,

Koval A.O., Vedernykova 1.0., Kryskiv O.S.

National University of Pharmacy, Kharkiv, Ukraine
blazejowski@ukr.net

Phenothiazines belong to the oldest group of neuroleptic drugs. These
compounds exhibit neuroleptic, antipsychotic and sedative properties. Many
procedures have been described in the literature for the determination of
phenothiazines based on their reducing property. The most widely used direct
titrimetric methods are based on the oxidation of the heterocyclic S-atom to sulfoxide
with acidic vanadate [1], dichromate [2], hexacyanoferrate (III) [3] and N-
bromosuccinimide. But these procedures require a very high acid concentration [1-3]
for stoichiometric end-point. Several indirect redox titrimetric procedures have been
suggested based on the use of Chloramine-T, iodate, iodine monochloride, bromine
monochloride, N-bromosuccinimide, 1-chlorobenzotriazole and sodium chlorite,
periodate. Methods employing Chloramine-T and iodine monochloride use a large
volume of concentrated hydrochloric acid, and are applicable to semi-micro samples
only. The N-bromosuccinimide method requires strict adherence to the standing time
of 30-90 min beyond which time the analysis suffers from lack of stoichiometry due
to nuclear bromination of the aromatic moiety. The other methods suffer from the
disadvantages of instability of the reagent, insufficient accuracy and sensitivity, critical
reaction conditions where the reaction is to be carried out at 0—4 °C. The present
investigation was undertaken with the aim of developing new, simple, rapid and
accurate method free from many shortcomings that are usually encountered in other
titrimetric methods. In this work, the oxidation of phenothiazines with potassium
caroate has been investigated and used to develop titrimetric procedure. In the method,
the potassium caroate left after the reaction with phenothiazines was determined by
reaction with an excess of iodide at pH 2-3.5 and the liberated iodine was titrated with
thiosulfate. The method presented are based on the oxidation of phenothiazine drugs
guantitatively to respective sulfoxides by potassium caroate in sulfuric acid medium
and subsequent determination of residual potassium caroate iodometrically [see
Scheme. The potassium caroate, so determined, was a quantitative measure of the
amount of phenothiazine drug. In the present investigation, potassium caroate was
found to react quantitatively with phenothiazines to form the sulfoxides. A study of the
stoichiometry of the reaction between potassium caroate and phenothiazines showed
that 1 mol of potassium caroate were required for oxidation (Fig. 2). The relationship
between the titration end-points obtained by the proposed method and the drug amounts
was examined. The linearity between the amount of the drug and titration end-point is
apparent from the correlation coefficient. The correlation coefficients of 0.999 show
that the reaction between potassium caroate and the studied drugs proceeds
stoichiometrically in a molar ratio of 1:1. To prove the validity and applicability of the
proposed methods, four replicate determinations at different concentration levels of
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each drug were carried out. The within-day RSD values were within 2%. The values
of between-day RSD for different concentrations of each drug, obtained from
determinations carried out over a period of 4 days and indicate that the proposed
methods are highly reproducible. Therefore, a new simple, accurate and precise
titrimetric micro-procedure is described for the analysis of phenothiazines
(Fluphenazine dihydrochloride, Prochlorperazine maleate, Periciazine) (Fig. 1) in pure
sample, tablets, capsules and oral solution drop using potassium caroate as the oxidant.
The proposed method is based on the oxidation of phenothiazines with caroate in acid
medium and the unreacted (excess) potassium caroate is determined iodometrically.
The reaction conditions have been optimized and the stoichiometry of the reaction has
been evaluated. The method was applied to the analysis of dosage forms with results
comparable to those given by the official methods. The method is indirect visual
titration method, and is simpler than, and superior to, many existing methods for the
assay of phenothiazines.

S
/@[ D Periciazine: R = CN, R = OH;
R N Prochlorperazine: R = Cl, R™ = Me;

Fluphenazine: R = CF;, R" = (CH,),0OH

.
L,

Fig. 1 Molecular structure of phenothiazine derivatives (Fluphenazine dihydrochloride,
Prochlorperazine maleate, Periciazine)

KHSOs + R,S = R,SO + KHSO,
2KHSO;5 + 2KJ + H,SO,4 = Jo + 2KHSO,4 + H,0 + K,SO4
Jo + 2Na,S,03 =2Nal + Na,S4,05
Fig. 2 Redox transformations, which are the basis of analytical determination

Conclusions
The method presented is simple, fast, accurate and precise. They are
considerably more sensitive than many similar methods cited in the literature. In fact,
method is the most sensitive titrimetric method ever reported for the assay of
phenothiazines. Moreover, the reagent used is superior to many reagents previously
used because it is available as an analytical grade reagent, has high molecular mass and
Is extremely stable, and can be used in acidic media.
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