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L Three ample and sensitive colonmetric methods

tedk] hrough electron transfer complexation re
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o ;s scceptor 10 give a stable and highly coloure
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:L:(;’z :hc methods involve the reaction of these drugs as
: fl')('A) a_nd lc‘tracyamrquin(xlimclhanc (TCNQ)| and
adical anion. The coloured products were measured

. ent expen iti
ﬁ"'w:h were applicd to assay the tested compounds in crpenmental conditions has been studied. The suggested

m‘n wath the reference methods.
ot

thei - :
cir pharmaceutical preparations. The results obtained agreed

INTRODUCTION

geveral methods have been described for the
m;.xi\'c estimation of the cited drugs including
m,hotomcﬂiC"")’ and Chmmalogmphic(%u)
‘ ipods. Other miscellaneous methods519) haye bheen
m:o Jescribed differential pulse voltammetry(20-22)
e eptiometric method using monoalkyl phosphoric
scids for Jetermination of timolol ?3)-
p-chloronilic acid was used for estimation
of different drugs as codeine, emetine and pilocarpine
24 chlorphenoxamine hydrochlorideS)  and
¢ drugs @ TCNQ was applied for the
titative analysis of pharmaceutical and related
ﬁ 27-2) and iodinc as acceptor was also
applicd for the estimation of alkaloids (0

petochlopramide (31) and cephalosporine 32>
EXPERIMENTAL

mﬁ!n'stamilﬁ

Apparatus :
Shimadzu UV, and
spectrophotometer (U.V. 260).

Reagents and Materials:

All reagents were of analytical grade and all
solvents were of spectroscopic grade.

1) Piribedil (Servier):
Warking solution was prepared to give 2.0 mg
' and 0.1 mg ml™ in acetonitrile and 0.25 mg ml™Tin
dloroform. 1 x 103 M (29.84 mg %) and 8 x 10* M

(B8 mg %) in acetonitrile 3x10™ (8.95 mg %) in
chloroform,

2) Timolol (E.P.I. CO):

The working solution was prepared to give 2.0
2w, 0.1 mg mi™! in acetonitrile and 0.5 mg mi™ in
“Hordlom. 1x10M (31.64mg%) solution in acetoni-
e 3n104y (9.49mg%) solution in chloroform.

visible  recording

3) Trazodone:
Working solution was prepared to contain 1.0
mg ml™!, 0.2 mg ml™ trazodone in acetonitrile and 0.5
mg ml™ in chloroform. 1 x 10'M (3719 mg %)

solul%on in acetonitrile. 7 x 1077 M (26.03 mg %)
solution in chlorofom.

Preparation of working solution of trazodone:

Weigh accurately the appropriate amount of the
drug salt, transfer into 60 ml separating funnel, dissolve
the powder in 10 ml water, then put 3 ml saturated
solution  of sodium hydroxide and extract with
chloroform. Combine the chloroform extracts and dry
with anhydrous sodium sulphate for 5 min., filter
(through dry filter paper) in case of P.CA, TCNQ
acceptors, evaporate the chloroformic extract equivalent
to (50-325 ug ml'! and (4-16 ug ml?) respectively, at
70°C, then dissolve the residue in acctonitrile.

4) P.CA:
0.04%, 0.06% and 008% wiv in 20 ml

acetonitrile + 80 ml chloroform. 1 x 103 M (20.9 mg
%) wiv in 20 ml acetonitrile + 80 ml chloroform.

5) TCNQ:
007%, 0.16% w/v in acctonitrile. 1 x 103

M (20419 mg %) in acetonitrile. 8 x 10™ M(16335
mg%) in acetonitrile.
6) Iodine solution :

1 x 103 M (2538 mg %) in chloroform. 7 x
104M (1776 mg %) in chloroform. 3 x 104 M
(7.61 mg %) in chloroform.

7) Pharmaceutical preparations:

(A)Trittico  (100) tablets, cach tablet was

labelled to contain 100 mg Trazodone HCL.

(B)Timolol eye drops (0.25%), each 1 ml was

labelled to contain 2.5 mg timolol. -

{C)Trivestal each tablet was labelled to

contain 20 mg piribedil.
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General procedures:

For bulk powder: —

To accurately measured z\liqnm.s“ 0: “\(\,;::mc Lof
soluion of the three drugs, the spcuh.tf Tk The
i‘.(‘.»\ was added in a 10 ml .\"()lmllc(\'lb r;;@ﬂ o
content of each (lask was mixed and t‘l‘ T ihe
volume  with chloroform, the :1l)smb:'1;»m—)h -
resuling colour was measured at the speciiic i
shown in Table (1) against blank.

For Pharmaceutical preparations :

1) Trttico tablets (100 mg):

Weigh and finely powder 20 tablets, d.lss;)lvc.
the quantity of tablets equivalent to 25 mg of trazodone
in 20 ml water filter, add 3 ml of saturated sodium
hydroxide solution, extract with chlorol'om}. then dry .
with anhydrous sodium sulphate for 5 minutes, ﬁltf:l.
through dry filter paper, take volumes of chloroformic
extract cquivalent to 100 g m'! then cvaporate
chloroform at 70°C, dissolve the residue in acetonitrile,
then proceed as under general procedures.

2) Trivestal tablets:

Weigh and finely powder 20 tablets, dissolve a
quantity equivalent to (200 mg of piribedil) 1n-about
90 ml acetonitrile, filter, complete to 100 ml with the
same solvent, take an aliquot of this solution

equivalent to 40 pg ml*! and proceed as under general
procedures.

3) Timolol eye drops (0.25%):

To separate timolol from its eye drops ; apply the
following procedure of the USP method (19 | 5 m)
timolol eye drops was diluted with water to 25 ml
(solution A), then to 5 ml of solution A add 15 m] of
buffer (pH 9.7) and 20 ml toluene, shake for 1 min, take
aqueous layer again with 20 ml toluene and shake again
for 1 minute. Combine the toluene extracts, add 10 ml
buffer, shake for 1 minute. Discard the aqueous layer,
take the toluene layer, wash the separating {unnel with 2
ml toluene, collect the toluene layer and washings and
add 0.1 N H,SO4 (2 x 20 ml). Complete to 100 ml
with 0.1 N H;SO4 , render alkaline using saturated
sodium hydroxide solution, extract with chloroform and
complete to 100 ml with the same solvent. Take an
aliquot equivalent to (120 pg ml-1), evaporate the
chloroform at 70°C, dissolve the risdue in acetonitrie

and proceed as under general procedure.

Determination of  stoichiometric ratio usj
continuous variation method (Job’s Method) G3)

A series of standard equimolecular (1 x 103 My

complementary  volumes taling

10
calibrated flasks, The absorbaneg of ¢

was measured at suitable A, MaX, (Fable " g

y Oy
General procedures : ‘TQHQ-

‘vn) i
‘ .
) dify
It g
(1
Plehareg Jom 0

hc i 1t +

lt||
Lol

to 10+ 0 inclusive) were

For bulk powder;

To accurately measureq
solution add convenient volume
calibrated flasks, the content of

and nl!owcd to S(itlld for appropriaye lime Wag Mg
reaction at specific lemperature OF cop,
volume with acetonitrile and meqqr.. - MPlet

Ple
\Sure (.
at A max, Table (1), ¢ the aygy the

aﬂcc.

v()l“")cs y
of TCN inwoﬂdng
Cach fl,g 10 n

For Pharmaceutical Preparations.

1) Trittico tablets (100 mg):

Prepare the tablets solution

method, take an aliquot of chlorofom,-
equivalent to 6 pg ml’!

procedures.

2) Trivestal tablets (20 mo):

Weigh and finely powder 20 tableys, g;
quantity of the powder equivalent o 5 dr; Ssolve o
acetonitrile filter, then complete to 50 1) wiuf :hncfwm
solvent. Take an aliquot of thig solution cquivalcnls:zl;

ue ml ! and proceed as under general procedures,

3)Timolol eye drops (0.25%):

Prepare timolol solution as mentioned under
(P.CA) method, then take volume of the solution
equivalent 10 4 pg ml-!, evaporate the chlorofom
dissolve the residue in acetonitrile, proceed as under
general procedures.

Determination of stoichiometric ratio using Jobs
Method G3);

By using equimolecular solutions 0'f (l:]?\a?]\d
and each of the three drugs (1 x 103 M for umolas "
trazodone, 8 x 104 M for piribedil) proceed
Job’s method described under P.CA.

General Procedures:
For Bulk Powder: it o]
To accurately measured "‘?l‘:‘“:s e ol i 2
ml calibrated {lasks, ad(cll 8}_’1’:"2’:;;‘“ ﬂ,a:::; "
solution, leave to stand 10 e

complete to volume with e 0
absorbance at specified A W



»rr

i’

y Scr e VER)

71 J 1t 7
A 4 g
(:51‘.,-\’" ror @
tical parmeters for POATONOQ and jodine me :
“W ) ;':;'l:lnnc amd hmln'dml odine methods for the  determination of timolol,
e |
o] Time "
~ g ’/ ] incar range Cone. of acceptor | Temperature °C fg (u:::nltl,:: 1 ‘;:”,"('_‘2631 - (:flloc
Drs sl - g reaction | max DT i
’“\i‘[‘d g ml-1 (minutc) K M R
80320 4.0ml 0.08% Ambient (25°C) | 1 5 5316 B
e KL IR 40ml006% | Ambicat 25°C) ol SISl Il B
oo™ a0 5 0ml 0.04% Ambient (25°C) : 3 ponll Wy s
oA | pintod 40-2 - | : 5 13821 20071 |-03212) 0999
11 2.0ml 0.07% 70°C 45 30 812 | 20015 |-1.08¢ ¢
Tlmoh»l 116 1.0ml 0.16% 70°C 45 2 10 842 21'1,;7; : (m):: ;::;;f
odone oml 0.07% 0°C 45 0 | 8 133 Jelmanq s
o ,::wdi' 310 2. . : K 2 | 16306 [-1.5392] 0999
10-60 1.5ml of 1x10M | Ambicat (25°C) s 298| s0148 | 18269 [ 0990
Timolol 25,85 (omlof 1x103M [ Ambicnt (250) | 1 20 |2588 | 12120 | 16583 [ 0.999
| pazodon® 530 1.5miof 1x10 3M | Ambient (25°C) 20 | 1510 | 41,735 | 03943 | 0.9999
\) 2 Acctonilﬁlc
form
_ 1 Chlor®
ot
alv® ond RESULTS AND DISCUSSION
aceutical PrePe .
ForP The selected drugs were considered  as
ots (100 clectron-donors when these drugs were reacted with
- jution aS under P.CA method, selected acceptors (P.CA, TCNQ and I2), they produce a
Pre ablets SOV ¢ extract cquivalent to 25 g new band at a suitable Amax, which was characteristic
ke volume of chloroformie edures for bulk for each complex. These new bands were used for a
mi’l d procffd as in 8"“‘"""] proc guantitative determination of them.
powder I- Reaction with (P.CA):
o Trivestal tablets Om The drugs studied react instantaneously with
vov and finely wder 20 tablets, take 4 P.CA in chloroform to give a purple chromogen
-‘mgh der equivalent to (10 mg), dissolve 1n exhibiting maximum absorbance at Imax, 533.6, 530.4
i of 0 PO e to 25 ml with the same and 5352 for timolol, trazodone and piribedil
loroform, flte, comple ; ¢ - X . .
wlvent, teke an aliquot of this chloroformi¢ extrac respectively Fig. (1). An 1on pair salt was formed by a
vl . .
et 10 10 42 mi! complete s under general proton transfer from P.CA to the basic centre (B) in the
yalen . 4
Wtqm dures for bulk powder. drug molecule (3536) | the reaction can be wntlen as
e follows:
3 Timolol eye 0.25%):
Separate timolol from its cye drops as und?f
PCY) method. Take an aliquot of the chloroformic 0 )
et equivalent to 10 pg ml*!, complete as under i OH HA — @ +HA
eenerd procedures for bulk powder. (Purple)
Hokrratio method (Yoe Method) ©9: o o .
. HO - BH
Aliguot v . B+
g, p;“;:;ﬂdmzes of 1 ml of 3 x 104 M solution of (colourless)
- hwer g o 7x }04 M solution of trazodone 0
i) g :;:vamng volumes (0.5, 1, 1.5,2,
oty gy ¢ Wolarity jodine  solution  in P.C.A. (HA)
wy )in 10 ml calibrg y
& b g g ted flasks. Each flask ) Sy
: & mcaw:gmplete reaction and  its BHT formed anion pair salt with HA- gl.vm.g a
abs%’:‘gem blank, 4 gma; appropriate A max, purple colour which was responsible for the quantitative
YISUS Valyg o eacll); ﬂwas then plotted for ~ measurements. Optimum conditions as well 2s the
ask. molar-ratio for drug-chloranilic acid ion-pair Wwas

62

studied.



W ot
i L:‘R'Vll

wat

amnl

i .n'{
wovetength (rnmd

. o
g (1A Ahsorption spectra of * (a) rea
| 0
tow between timolol (320 g m- 1) with lﬂ';;})
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i : B Absorption spectra of @ (a) reaction
|
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C b,:bsa-pu'ou fpectra of @ (a) reaction
between piribedil (220 g m"!) with P,
‘ in chl(mfpxm. (b) P.CA (5m] of 0.04%\
10 (acelonitrile + chloroform), i

(220 jsg 1) in acetoitrie

le |

Absorbance

¢ feh
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509
ngeleng‘h (nm) 700

Stole hlomirie rrlnthmshlp:

This was  determipg by ]
) 1}
yanation  method D g oby

relationship, 16 Was found thyy Mmolgg . Moy, iy
peaclants (”l\) I8 (ll), \\‘hﬂq n“"Il ( Yy

only Xy
Ia aed A Wad B t W
chloranilic act d was COnsume| Y

; ¢
in ﬂ'c 1 'hﬂl %

y
n" "y

three “hups‘, 0 form  radigy| anje cﬂc:j(,nwf b
responsible for the produceq violey Colon. w"ic},ml :
W
Linearity of Beer's Law plot; ¥y
A lincar rclmiomhip was o
absorbance  of  P.CA  wiy the "lnmcd fop
: Ire
concentration range of (80-37() g - dmg! t}‘,e
- - .
o l) and (4()-2:1() g ml 4) for lim()]q '} XY n
pinibedil, respectively. ""imd% "
. - a
The calibration graphs showe g

intercept and were described Ost
I by the ¢ Nation, a 2,
Conc = Abs. K + B, Where K %
= cons

. 13 o hnl‘
(@) Timolol:  515.52 x Aps. -1 6905; o
(b) Trazodone: 438.73 x Apg. -2 -()323 . ‘
(c) Pinbedil:  260.71 x Abs, ~0.3212.

II- Reaction with TCNQ:

When the acetonitrije solutiong of
bases) were mixed with acelonitrile gy fimgs Wig
acceptor (Lewis acid), an intenge bluj ;mon OTTQ\'Q
was developed in the vigible region s -0 Calgy
bands at 680 and 664 ang “hoving
762 and 743. Fig. (2). These

major bapgg at &Zm;nm

th : bands may e, gy 2
¢ formation of TCNQ radi

A~ HAs '

altyj '
cal anion. bt

Stoichiometric relationship:

TCNQ acceptor poses

ses highe .
due to the presence of four s gher electrop allinity

causes ease of dissociation of the original electop

donor aceeptor complex to the radical ion,

TCNQ]?t‘:h "ation. of molar ratio of donors with
others 3839) . PIeX was studied by Foster® md

three cited drugs showed molar mto
of 1:4 (donor: acceptor),
Linearity of Beer’s Law Plot:

A linear relationship was obtained for timolol
azodone and pisibedil in the ange of (1148

I, 416 g ml* and 3.10 pg i), respectivel
(Table 1),
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Conc = K. Abs + B.

20.015 x Abs. -1.0398.
(h) Trazodone:  21.153 xAbs. +1.6838.
(¢) Pinibedil: ~ 16.366 x Abs. -1.5392.

III- Reaction with jodine:

(a) Timolol:

A simple and accurate spectrophotometric meth-
od for the determination of timolol, trazodone and pirib-
edil based on the charge-transfer complex formation be-
tween these drugs as electron-donors and iondine as an
acceptor is described. The formed charge transfer com-
plexes with iodine showed two maxima at (29938,
240.6), (258.4, 301.8) and (251.0, 289.0 ) for timolol,
trazodone and piribedil, respectively. (Fig. 3) .

The immediate change of the violet colour of
jodine in chloroform to lemon yellow or yellowish
purple upon reaction with the three drugs suggested
charge-transfer complex formation.

The stoichiometry of the reaction was studicd by
the molar-ratio method. The molar-ratio was found to be
I : 4 (Donor: acceptor).

In order to make use of this complex formation
for the determination of these drugs, the concentration
of iodine must be suitable for quantitative reaction, and

should not be much higher than drug concentration in
order to avoid the formation of termolecular
complexes@® with a consequent positive deviation from
Beer’s law. Absorbance must not be measured after long
time in order to minimise changes in the absorbance
with time owing to the conversion of the outer complex
nner complex, the latter form being common

into the i
o odine @D,

for electron donor complexes with i
Linearity of Beer’s Law plot:
Beer's law was obeyed in the rangs of (10§0 He
ml-1), (2585 pg ml-!) and (5-30 pg ml™) for timolol,
trazodone and piribedil, respectively (Table 1):

Concentrations of drugs can be calculated from

the following equations:
Conc = K. Abs + B.
(a) Timolol: 50.148 x Abs + 1.8269.
(b) Trazodone: 121.20 x Abs + 1.6543.
(c) Pinbedil: 41.735 x Abs + 03%43.
Investigation of the assay parameters:

Effect of Solvent:
solvents were tried; di

For P.CA, many ek
gave low results; chloroform, acetonitrile and melhylcdx;:
chloride gave better results but chlororform was

most convenient solvent as it is cheaper.

oxane
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B. Absorption spectra of trazodone (75 g mil-1) and
ITmlof (1 x 10'3M) iodine solution,

T == Reacton belween ]
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N lodine soldlion (15mi o1

T v milg Par ity

0 ) picibedt ond 15 mi (110°Yy)

x10%)) in chtoretorm
edil in chiorotorm,

Wavelengih (nm)
o of piribedil 120 pg mH

(‘r:.bswphm specl iodine solulign,

C Absorptjon spech r . . .
iodine solyiop, o puibedit 30 kg ml'l)
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Acctonitrile was found 10 be (e o
TCNQ because it has a high relatiye " Soly
ensures the maximum yield of TCN
carbon tetra chloride, benzene were "““filab[c ‘fr"rm
the limited solubility of reapepy in thege o 0
case of iodine, chloroform wag found ¢, be
solvent as it gave high and stahje resuls, Bccf's?
not obeyed with methylene chloride, while i, W g
methanol a high blank reading wag Obtaineg,

Quantification, accuracy ang Precisipp.

A lincar correlation was

. foung ety
absorbance and concentration ag the specif;e A

cach drug in the range given iy Table
deviation, relative standard deviation, g

molar absorplivities and Sande[’ sensj
cited drugs were calculated,

n
X for

(l)y Standa.l'd
tandar

liVlly for lhe'

The validity of {he

confirmed by its application for (he analysis of differey
pharmaceutical - formulation, by standarg addioy
technique. The result, were compared with offjg,) and
reference methods, Table (2-5), results obtained showeg
good agreement with those obtained by Teference
methods ( t, F-tests). The cal

culated values giq ot
exceed the theoretical ones, morcover, i case of

piribedil the reference method need high concentrafiqp
in contrast to the proposed methods. The Proposed
procedures are easy to follow and
complicated instrument.

Proposed - megp, -

require o

IR (KBr) spectrum of timolol, P.CA reaction
product was reported. Timolo] gaves principal peaks al
1497, 1527, 1120, 1230, 1590, 1620 and 1750 cm'l
Disappearance of peaks in region of 1600-1750n’
indicate the reaction due to the absence of NH group
in the reaction product.
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e 12) Determination of imolol using P.CAand iodine methods compared with the USP method @)
l 0

S ———

ot - > vy

el Tiems USP method P.CA method TCNOQ method lodine method )
SR
roan (P 005 | 1008 20.‘)] . ‘)‘).‘)7(;_9,(),(;3* 00.5940.68* ‘)‘).8‘)4(1;().73‘
- ) 9 )
F\; 0.83 0.39 0.46 0.59
<D 0.91 0.63 0.6% 0.77
RS.D. 0.90 0.63 0.6% 0.77
SF 0.41 0.26 0.24 0.31
‘ 1.79 (2.262) 1.71 (2.262) 1.80 (2.262)
t 2.13 (5.19) 1.89 (5.19) 1.41 (5.19)
y,

w \
* Mean £ 5.0,

Table (3) © Determination of piribedil using P.CA. TON

aqueous method,

Q and idine methods compared with reference non

(™ Ttems USP method P.CA method TCNQ method Jodinc mclhodw
Mean (P=0.05) | 100.8 2‘0‘5”* 100.06 £0.04** 99.8940.41** 100.0440.265%*

N - 6 7 7

y 0.25 0.16 0.17 0.07

$D 0.50 0.40 0.41 0.265

RSD. 0.50 0399 0.41 0.264

SE 0.22 0.16 0.15 0.10

}: & 0.97 (2:262) 0.69 (2.228) 1.09(2.228)

1.56 (5.19) 1.48 (4.53) 3.38 (4.53)

\

* Servier specifications ** Mean + S.D. g

Table (4) : Determination of piribedil using .CA. TCNQ and iodine methods compared with USP method (1)

(" ltems USP method PLAmethod | TCNQ method | Toding method )
Mean (P=0.05) |  99.8+0.75% 100,07 £0.804* ¢
07 0, 9.09+0.94%
5 5 '3 09%0 94 99.9520.71 *
g.lg X 0.75 0.894 8’33 8'50
RSD. 0.75 0.893 0.95 0'7]
SE: 0.33 0.40 038 0';:12
| - 115173((26335)(5)) 0.096 (2.262) 176 (2.306)
) 1.59 (5.19) 1.12 (6.39)
* Mean + S.D. g

Table (5) ; Determination of trittico
Spectrophotometric method*

(100) tablets using P.CA, TCNQ and iodine methods compared with reference

lems v
Mean (.05, ;SP Tefhod | PCAmethod T TN method | Todine method )
N2 (P=0, 6240.67% | 00.61 20.608%%
} 5 : 98.98:1;2.624** 99.64+0.707**
SD 0.46 037 035 5
| RSD. Qics 0.608 0.624 (?;1507
SE.- 008 0.610 0.630 0709
Lo 030 0.27 0.28 032
AF - ngjl%%‘(’)ﬁ) 1.53 (2306) 1.7.(2.306)
o -4 (0.39) 1.18 (6.39) 1.09 (6.39)
“nESD, x E.B.1. Co. Specificationy o
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