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ABSTRACT

A simple and accurate charge-transfer complex (CT) method for the determination of
trimethoprim is presented. The method involved the use of p-chloranil in dioxane: methanol

(1:2) medium. The absorbance of the violet colour of the charge-transfer complex was
measured at 535 nm against reagent blank. The method permits determination of about

60-480 ug mi-1 of trimethoprim in the final solution mixture with mean percentage recovery

98.84 + 1.23%.

INTRODUCTION

Chemically, trimethoprim is 5-(3,
4,5-trimethoxybenzyl) - pyrimidine- 2 4-
diamine widly used as an antibacterial
agent either alone, or in conjunction with
sulphonamides'?), Mechanistically, tri-
methoprim is a dihydrofolate reductase
inhibitor which affects the nucleoprotein
metabolism of micro-organisms by inter-

ference in the folic acid systems?,

Different methods have been re-
Ported for trimethoprim determination

including TLC(J‘S), GLC(m, HPLC(-”")),
dlffercmial pulse polarography““12),
NMR””, tittimetric14-16) [ spectro-

PhOlOmclric(l7)spectroﬂuorimclric( 8,13y

U V‘Specirophotomctric‘ 20.21)

_ , colorimet-
¢ methogs(22-26)

and differential spec-
ll'()[)hOloxnelry(27, 28).

POundA-"m-neS are well known com-
Pmpeﬁ With excellent electron donation
these ¢ Y. Charge-transfer complexes of
dish °Mpounds with halogen and pseu-

dlogeng have been reported9-31),

Chlorang;
fa : P 5
Ml a x-acceptor, is known to form
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charge-transfer complexes and radical
ions with a variety of electron donors, in-

cluding amines. Feigl et al3?) reported
that chloranil forms coloured condensa-
tion products with primary and secon-
dary arylamines, aminoacids, phenols
and naphthalene. The utility of chloranil
as a reagent for the spectrophotometric
analysis of various amino-acids has been

studied by many workers3335) These
investigations revealed that the spectra
produced were due to n-nt charge-transfer
complexes. Al-Ghobashy et al®® inves-
tigated the reaction of chloranil with a
wide range of amines and described a
method for their determination. Korany

and Wahbi'®?) used chloranil for the
spectrophotometric determination of
some primary and secondary amines.

This paper describes the spectro-
photometric determination of trimetho-
prim in pharmaceutical preparation
through the formation of charage-
transfer complexes with chloranil. In ad-
dition, the work involves the study of the
effect of different organic solvents, ¢f-
fect of temperature on the complex
formed. N
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EXPERIMENTAL

Instrument :-

A UVIDEC-320 spectrophotome-
ter and a pair of two matched 1 cm. cells
were used.

Reagents :- All the reagents used were
analytical-reagent grade.
p-Chloranil solution: p-chloranil

0.2 g was dissolved in 10 ml of di-
oxane-absolute methyl alcohol 1:4.

1-

2- Trimethoprim solution: 60 mg were
dissolved in 50 ml methyl alcohol.
The raw material was provided
kindly by the Nile Company for
pharmaceuticals and chemical in-
dustries, Egypt.

The purity of materials is tested by
the pharmacopoeial testing according to

B.p(? by using TLC method (silicagel
GF 245 as coating substance and mixture
of 85 ethyl acetate, 10 methanol, 5 water
and 2 anhydrous formic acid as mobile
phase).

3- Solvent : dioxane: absolute methyl
alcohol (1:2).

4- Pharmaceutical Formulations.

a- Triprim capsules: each capsule
contains 300 mg of trimethoprim,
Memphis Chemical Company,
Cairo.

b- Theraprim tablets: each tablet con-
tains 100 mg trimethoprim, Nile
Company, Cairo.

Septazole tablets: each tablet con-
tains 80 mg trimethoprim, 400 mg
sulphamethoxazole Alexandria
Company for Pharmaceuticals
and  Chemical, Industry,
Alexandira.

d- Sutrim suspension: each 1 ml con-
tains 5 mg trimethoprim, 40 mg
sulphamethoxazol (Memphis
Chemical Company-Cairo.

Scplazolc_ suspension: each |
ml contains 5 mg trimethoprin,
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40 mg sulphamclhoxam]c
(Alexandria Company for Phar.
maceuticlas and Chemical, [ngys.
try, Alexandria. :

Procedures :-
Preparation of standard graph :.

Into a volumetric flask 10 m], 0.5
I.-, 1.5, 4 ml of trimethoprim solution
equivalent t0 0.6, 1.2, 1.8,2.4,30, 3¢
4.2, 4.8 mg of trimethoprim were trans.
ferred. The volume was complete to 5 iy
with absolute methyl alcohol, then 2 )
of p-chloranil solution, were added. The
volume was completed with the dilution
mixture then allowed to stand at room
temperature for 40 min. The absorbance
of the violet colour was measured at 535
nm against a reagent blank prepared sim-
ilarly using 5 ml methyl alcohol in ab-
sence of trimethoprim. The concentra-
tion of trimethoprim was then calculated -
from a properly constructed. calibration
graph (Fig. 5).

Pharmaceutical formulation :-

Triprim capsule and theraprim
tablet: The content of 20 capsules or
tablets were well mixed and the pow-
dered weight of one capsule or tablet
transfered to 250-ml or 100 ml volumet-
ric flask. Absolute methyl alcoho! was
added, and then the mixture was warmed
gently in a water bath, until the contents
were dissolved. The volume was com-
pleted with methyl alcohol. The flask
was shaked thoroughtly, and the con-
tents, were filtered. The first 50 ml of the
filterate were discarded. The subsequent
portion was collected of which | ml
equivalent to 1.2 mg and 1 mg trimetho-
prim.

Septazole tablets: The presence of
sulphamethoxazole interfers with the
reaction of trimethoprim with chloranil.
Therefore, trimethoprim was isolated
from the tablets before its determination.
The powder of 20 tablets were well
mixed. Finely powdered tablets equival-
ent to about 120 mg of, .trimethoprim
were transfered into a scpcruting"u'?”e‘
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contaIning 30 ml of 0.1 M sodium hy-
Jroxide. ]l‘l.mL‘lh()pl'lm was extracted
with chlorotorm (4 x 50 ml). The chlo-
roform was cvup.nr;ncd to dryness and
the tesidue was dissolved n absolut me-
il alcohol, transfered mto 100 ml vol-
pmelric flask and the volume was com-

plcled with methanol.

Then, it was proceeded as de-
«cribed under preparation of standard
graph. The trimethoprim content is deter-
mined from the standard graph.

Septazole and sutrim suspen-
sions: Sulpamethoxazole was removed
from the suspensions of the pharmaceuti-
cal preparations and trimethoprim was
extracted. The suspension equivalent to
129 mg of trimethoprim, was shaked
well in a separating funnel containing 30
ml of 0.1 M sodium hydroxide. Trimeth-
oprim was extracted with chloroform (4
x 50 ml). The chlorform was evaporated
to dryness and the residue was dissolved
in absolute methy! alcohol. The contents
was transfered to 100 ml volumetric
flask and complete the volume was com-
pleted with methanol. Results are shwon
in Table (1).

RESULTS AND DISCUSSION

Different solvents were tried such
as chloroform. carbon-tetrachloride, eth-
anol, methanol, and 50% cthanol metha-
nol as media for the reaction. They -
failed 10 show complete formation of the
charge-transfer complex.

It was found that chloranil
Lt]jé:;"l"t‘d in dioxane: Absolute methy!
!dis\]-(;l, 1:4) reacts with mmclhoprm']
\1«)1:,) }cd in methy! alcoho) prpduch ]d
if ch colour, The violet colour is @ rest t
liop {;,rg“"fﬂnsicr complex. I'he absorp-
andgdn‘qg appear as single asymm?lr(ljc
width with exceptional large half bdnl X
"h(yr(;' ,T,hc slope of the curve at t}c
e ,O;‘:‘}“"Clcngth i greater than that at
that ¢ ecr “_"Wclcngth. This indications

chloranil acts as 1 acceptor (o the

fon donner (rimcthopnm‘m)
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The spe
o cctrum  of
exhibits maximum
as shown in Fig, (1

n the complex
)‘lbsorplmn at 535 nm

u molilnccl;:l:i:c ‘tlfc reaction with chloranil
el perature was slow, (Fig. 2)
the ayl).s(_)rbancc was measured after 40
min, .Frmls were made 1o accelerate the
reaction by heating at different tempera-
tures, but decay of the absorbance was
observed at 60°C (Fig. 3). ‘

_ The molar ratio determined accord-
ing to Job's method of continuous varia-

lgon(‘w). indicated a donor to acceptor ra-
tio of 1:1 for trimethoprim and chloranil
(Fig. 4).

Hence, for quantitative formation
of the 1:1 complex an excess of chloranil
solution was needed. Two ml of 0.2%
chloranil in 1:2 v/v dioxane methanol
was added gives maximal complex for-
mation with trimethoprim in the concen-
tration range, 60-480 pg/ml. Complet-
ness of the reaction was checked by
TLC, using benzene: diethyl ether, meth-
anol: NII4OH (50: 50: 12: 1) as mobile

phase.

The use
(1:4) as a solvenl for '
methoprim produced maximui colour

formation. Also, the use of dioxane:
methanol 1:2 for dilution stabilized the
violet colour and gave 2 good medium
for the charge-transfer complex forma-

tion.

of dioxane: methyl alcohol
chlorani! and tr1-

Regression analysis of Bcer':v. plot
at 535 nm using chloranil rc(vculed ‘;p czr
cellent correlation (r = 0.9997). /\6 0131680
relationship cx.iswd in the ra}r:%eﬁml 50
mg (rimethoprim per ml in the Tine

say solution.

The results obtained by t}}_ehlytrl:);

d method werc compared( 2\:1(
Pharmacopocia . There .
difference bclwicr:

2 . jndicating - 1ha

two methods i
[hc" conts with tablets and capsulcf_
XDt in in the determination ot
did _ ::

not interfere !
(rimethoprim

pose
official British
was no significant

(Table 1)
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Fig. (1): Absorption spectrum of chloranil-trimethaprim complex.
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chloranil-trimethoprim complex.
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Fig. (3): Effect of heating time at 60°C on the absorptio®

chloranil-trimethoprim complex.
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Pable (D Comparison of the vesults obiained by the
mothod and that obianined by the official methad,

iy -“"\3 \ \'l‘r’ ;?‘ .\'l‘ ‘\‘ A'“:h’\'.‘ ’:,"l

proposed

'quwm*‘w:\*{:;\\ rocovery Yoot S A

Sample Proposed Official e ©e
method mothod

Nire trimethopra, MRAT L0060 | 0068 1070 0616 1.12
Trprim capsulos, RELACTER S WUARE RTUURRESR IR TV B Wb 17
Teraprim tablets, TOOE £ 103 | 9963 ¢ 1.03 0.824 1.011
Septazote tablets, WOTE E 1Laa | 9073 4083 1.543 2.691
Septazole suspension. | o848 2120 | ogouy 110 1,235 1.845
Sutrim suspension. LA L 051 | 9940 ¢ 123 2.122 2.800

_ W,

Maean of six determinations (=6

¢ Tabulated Fat .05 « (4 28,
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