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Introduction

Phenothiazines  (isothipendyl, ID; tri-
meprazine, TM; promethazine, PM; and meth-
dilazine, MD), pyridoindole (mebhydrolin,
MH) and pyrrolidinyl (triprolidine, TP) are
extensively used as antiallergic agents. They
have been officially determined by titrimetry
(TP [1, 2], TM [1, 2], PM [1, 2] and MH [3])
and spectrophotometry (TP [1, 2], MD [1], TM
[1, 2], PM [1, 2] and ID [18]). Few spectro-
photometric methods have been reported for
the determination of ID [4], TM [5,6], PM
[7-9], MD [10, 11], MH [12, 13] and TP [14,
15] in the visible region. 3-Methyl-2-benzothi-
azolinone hydrazone (MBTH) [16, 17] with
appropriate oxidizing agent has been reported
as chromogenic agent for the determination of
aromatic amines and iminohetero aromatic
compounds in microgram amounts. In the
present paper we have utilized the MBTH for
the determination of ID, TM, PM, MD, MH
and TP in bulk samples and pharmaceutical
preparations.

Experimental

Apparatus

Systronics 105 (MK 1) spectrophotometer
with 1 cm matched glass cells was used for all
absorbance measurements. All pH measure-
ments were performed on an Elico model LI-
120 digital pH meter.

Reagents

All chemicals were of analytical reagent
grade. MBTH hydrochloride solution, 0.2%
m/v (8.56 x 1073 M) prepared in distilled
water. Iron(III) chloride hexahydrate solution,
0.4% m/v (1.48 x 10™2 M) freshly prepared in
distilled water. Potassium persulphate sol-
ution, 0.27% m/v (1 X 1072 M) prepared in
distilled water. Sodium hypochlorite solution
(3.45 x 1073 M) prepared in distilled water.
All three oxidant solutions were standardized.

Standard drug solutions

Aqueous solutions (500 pg ml™') of ID
hydrochloride, TM tartrate, PM hydrochlor-
ide, MD hydrochloride and TP hydrochloride
were prepared separately. MH napadisylate
solution (250 wg ml™!) was prepared by dis-
solving 25 mg initially in minimum volume of
warm HCI solution and diluted to 100 ml with
distilled water after bringing the pH to 6.5 with
sodium hydroxide. Standard solution (100 pg
ml~! for TM or MD, 200 ug ml~* for PM or
ID, 25 pg ml~! for MH and 50 pg ml~* for TP)
was prepared in each instance by appropriate
dilution of the stock solution with distilled
water.

Procedures

Method A. Aliquots of aqueous solutions of
TM (0.2-2.0 ml, 100 pg ml~*), MD (0.2-2.0
ml, 100 pg mi~!) or MH (0.4-4.0 ml, 25 pg
ml™!) were placed in a series of 25-ml calib-
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rated tubes. Iron(III) chloride solution (1 ml
for TM or MD, 2 ml for MH), hydrochloric
acid (1 ml of 1 M HCI for TM or MD, 1 ml of
0.1 M HCI for MH) and MBTH (0.5 ml for
TM or MD, 2 ml for MH) were added success-
ively at 1 min interval to each tube. The
contents were diluted to the mark with distilled
water after 5 min. The absorbances were
measured at 680 nm (TM or MD) or at 630 nm
(MH) against a reagent blank during the
stability period (2 min—12 h for TM or MD, 10
min—40 h for MH). The amount of TM, MD or
MH was computed from its calibration graph.

Method B. Aqueous solutions of PM (100-
800 pg) or ID (100-700 pg) were delivered
into a series of 25 ml calibrated tubes. Potas-
sium persulphate (1 ml) and MBTH (1 ml)
were added successively at 1-min interval and
kept in a waterbath at 70°C for 5 min (PM) or
10 min (ID). The contents were cooled and
diluted to the mark with distilled water. The
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absorbances were measured at 630 nm against
areagent blank after 5 min and before 5 h. The
amount of PM or ID was computed from its
calibration graph.

Method C. Aliquots of TP (20-200 pg) were
delivered into a series of 25-ml calibrated
tubes. Sodium hypochlorite (1 ml) and MBTH
(3 ml) were added to each tube at 1-min
intervals. The volume was made up to the
mark with methanol after 5 min. The absorb-
ances were measured at 390 nm against a
reagent blank after 5 min and before 1 h. The
amount of TP was computed from its calib-
ration graph.

Procedure for the assay of dosage forms

Powdered tablets or syrups equivalent to
25 mg of antiallergic agent were treated as in
standard solution preparation and analysed as
per the assay procedure.

[MBTH] = 6.85 X10*M FOR MH, 3.42 X104 M FOR ID & PM

171X104M FOR TM & MD

[FeCls] =5.92 X1G* M FOR TM & MD, 1.18 X1G3M FOR MH

Eszosz] =4.0X10°M FOR ID & PM

— [TM=5.3X156M
A—a [MD]=1.2 X165 M
—a [MH]=1-1x10%M

x—x [Ip]=2.48 x16° M
0—0 [PM]=2:49 X 165 M

& ~-A REAGENT BLANK/H20 FOR TM,MD,MH,ID & PM
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Results and Discussion

As the antiallergic agents under investi-
gation possess tertiary amino group in cyclic
form, the suitability of MBTH reagent for the
determination was examined. The applicability
of MBTH in conjunction with various oxidizing
agents [iron(Ill), S,05°~, OCI~, Ce(IV),
10,~, CAT, Fe(CN)¢*~ or Cr,0,%7) for the
determination of antiallergic agents was
examined and the appropriate combination
with MBTH, iron(III) (TM, MD or MH),
$,05>~ (PM or ID) or OCI~ (TP) were
included in the procedures. The effects of
reagent concentrations (MBTH with suitable
oxidizing agents), pH, temperature, time,
order of addition of reagents and solvents with
respect to maximum sensitivity, minimum
blank, adherence to Beer’s law and stability
have been studied through control exper-
iments. The optimum conditions were incor-
porated in the procedures. Beer’s law was
found to be valid over the concentration ranges
given in Table 1 at appropriate A, (Figs 1 and

[MBTH] = 1.0 X 1G> M
[Naoct] =1-38 x10*m
oo [TP]=6.0 X 10% M

0-40r

ABSORBANCE

0.05

A—A REAGENT BLANK/Hp0
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2). The molar absorptivity, slope, intercept
and correlation coefficients obtained by a
linear least-squares treatment of the results are
also given in Table 1. The precision of each
method was tested by measuring six replicate
samples of antiallergic agent (150 ng of TM,
150 pg of MD, 150 ug of TP, 50 pg of MH,
300 pg of PM, 300 pg of ID). The relative
standard deviation (RSD) and the range of
error obtained are given in Table 1.

The other components usually present in
dosage forms did not interfere. The pharma-
ceutical dosage forms were analysed by the
previously reported [1, 3, 4] and the proposed
methods (Table 2) to confirm the accuracy of
the proposed methods for the determination of
antiallergic agents.

The proposed procedures were found to be
simple, rapid, accurate and sensitive for the
analysis of antiallergic agents and its dosage
forms.

Mechanism
The coloured species obtained in these pro-
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Table 2
Determination of antiallergic agents in pharmaceutical preparations
Pharmaceutical Labelled amount Amount (mg) found by methods % Recovery*
preparations (mg) Proposed Reported [1, 3, 4] (proposed method)
Tablets

PM 25 24.80 24.52 99.4

MD 8 7.64 7.56 100.6

™ 10 9.78 9.69 100.2

ID 8 7.78 7.67 99.8

MH 10 9.86 9.74 99.6

TP 2.5 2.28 2.25 99.9
Syrups (mg ml™?)

PM 1 0.98 0.97 100.2

™ 6 5.85 5.79 99.2

MD 0.8 0.76 0.75 99.7

* Added 10 mg to each sample. Average of three determinations.
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cedures can be considered as an oxidative
coupling product between the anti-allergic
agent and MBTH analogues to the products
obtained by reaction of MBTH with hetero-
amines [17].
Probable structure of ed product i
each instance (TM, MD, ID, PM, TP or MH
are shown in Scheme 1. The reagent would be
expected to attack phenothiazine (TM, MD,
PM or ID) and carbazole (MH) in the position
para to the ring nitrogen as substitutions in
these compounds take place more readily in
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pounds (TP) the 3-position is the most active.
The variation in A,.x and €., of the coloured
species formed in the case of different anti-
allergic agents links to the extent of conju-
gation, inductive, mesomeric and steric effect
exhibited by the other substituents.
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