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Development of a Spectrophotometric Method
for the Determination of Allopurinol in Pharmaceutical Preparations
Using an Oxidative Coupling Reaction
Istibraq Qahtaan Rashad
General Directorate of Education of Salah al-Din, Department of Education of al-Dur

Abstract :

includes the development of The spectrophotometric method for The determination of
allopurinol via oxidative coupling with the metol reagent in presence of oxidizing agent
potassium periodate as oxidizing in the acidic medium (acetic acid) to form a violet col-
ored product, which is soluble in water and showed the highest intensity of absorption at
A, 523 nm. the method has obeyed Beer’s Law in the concentration range (0.8-7.2pg/
ml), with molar absorptivity of 1.4x10* L/mol.cm. Sandel Index value 0.0079 pg/cm?, the
detection limit 0.0629 pg/ml, The quantitative limit 0.2099 pg/ml, and the recovery was
99.80-100.63 %, the relative standard deviation of the method does not exceed 2.61%.
The proposed method was applied successfully for the determination of allopurinol phar-
maceutical preparation (Tablets) by both direct and standard addition methods.The evalu-
ations of results of this method were achieved by applying t and F tests, the results showed
that there is no significant difference between the proposed and standard method, and thus
the proposed method is of a good validity for the determination of allopurinol in its phar-
maceutical preparations.

Keywords: allopurinol, Metol, Oxidative coupling, Spectrophotometric.
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Chemicals Chemical formula Assay
Allopurinol CH,N,O 99%
Metol (C,H,NO),.H,SO, 99.5%
potassium periodate KIO, 95.5%
Acetic acid CH,COOH %9 +
Sodium acetate CH,COONa 19%
Bromothymol blue C,H,Br,OS 95%
Dichloroaniline CH.CLN %9 +
p-aminobenzaldehyed C,H.NO 99.5%
p-nitrobenzaldehyed C,H,NO, 90.9%
Potassium lodate KIO, 19.9%
Ammonium ferric sulphate NH,Fe(SO,),.H,0 99%
Ceric sulphate Ce(S0O,), 99.95
Ferric chloride FeCl, 19%
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Reagent Chemical formula Ao Absorbance
Metol (C,H,NO),,H,SO, °23 0.674
Bromothymol blue C,H,BrO.S 613 +431
Dichloroaniline CH.CIN €29 0.151
p-aminobenzaldehyed C H.NO 412 +.281
p-nitrobenzaldehyed C.H,NO, 400 0.023
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Ml of metol 102 | Allopurinol of 2 ppm | Allopurinol of 4 ppm | Allopurinol of 5.6
1 0.001 0.143 0.620
2 0.095 0.259 0.760
3 0.112 0.469 0.887
4 0.254 0.677 0.987
5 0.224 0.667 0.943
6 0.195 0.510 0.900
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Oxidizing agent 5x10°7 Chemical formula A Absorbance
Potassium periodate KIO, 523 0.676
Potassium lodate KIO, 512 0.265
Ammonium ferric sulphate NH,Fe(SO,),.H,0 420 0.113
Ceric sulphate Ce(S0,), - -
Ferric chloride FeCl, 422 0.123

100 7S AV 63 Jsapom IV e Jo 1 de
Jsd e Joo 4 88LL 05 ng ¢ Jon [pl 25 S0be
L)ool J ol e e 1.5 5 J sl a2
LMl d (] e | IS5 (4.5 sl 1
b uld (S ARSS T5 g e dnyy . el UL
523 oo Jsb die ] olazeYl

(5=1) sl 3 i sl e 5L

s g o g2 dnS3e Josle sl a5 3
I sl (§ slasenal o3 U (o gl ol
DS 3 ol des AL 4-3-3-7
o A 3 el s bl ek
F10x5 5-S Al (63 (ax_.»b"f,ﬁ\ Ols s u Jed2
uugfwuuldbwéﬂﬂ
S=F Jr 25 A oz OLS ) (J—s 1-6)

LS 5l ol 208 U (5-7) Jgud!

ml of KIO y 1 2

3 4 5 6

Absorbance 0.499 0.598

0.675 0.572 0.539 0.541
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ml of 0.1IM CH,COOH Absorbance pH
Without 0.636 5.6

0.5 0.654 4.6

1 0.667 4.5

1.5 0.685 4.5

2 0.669 4.4

2.5 0.648 4.4
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V (ml) of Buffer solution 0.0

0.5 1

1.5 2 2.5

Absorbance 0.656

0.678

0.675 0.685 0.678 0.661
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Order number Order of addition Absorbance
1 D+O+R+B 0.687
2 D+R+O+B 0.679
3 R+O+D+B 0.691
4 O+D+R+B 0.678
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Solvent Ao Absorbance
Ethanol 523 0.667
Methanol 520 0.659
THF 518 0.615
Water 523 0.680




dui oo | Ol uoaiunodl 0 Jodsygus gl Ul gyabil dedels ddy pb pygini

ALy U8 Gl oo

................ S-S glyis ul Jelbi pl:."a.'i.wi.gJ { 44

s N
1.0
0.8 water
Methanol
ethano \ Ethanol
(]
O
=
[a}
.=
o)
w2
O
<
400 50'0 60IO 700 800
A.nm
Sl L6 (1-1) gl
I\ J

LMl d ] e 1 IS5 Joo 25 A e
g3 S el el o5 bl e UL
Joddt) @ s bl (g5 sl ad sl olae
15 dony g st st oL a5 (11-1)
423560 e J B Yol Eae dggdads

.oLwL:::J\O_AJ_inLE}I dwls 3Us

ool Lol tan U1 O ey stedl e
ool o3 U e sl 523 ol J s lall e
P Joladl il &) il 9-3-3-1
il ool W b il s ot
&3 d s IV e e (Je 1.4 <1 ¢0.5)
<25l LasS 5 e [pl 85,500 100 58 A
Je 30l Il e Jon fpl 5 S0 5.6 ¢ 4
F10x5 3-8 A1 (63 p sensl gl s g 0 J A2 (0
A Il d e e e 4 8L LY 5
L8 3 bl s doell e Ja 1.5 65N 522710



a5 ||

aublyoll doolall - duy il duls - dolellg dugy Ul Slwlyl ddao
02024 iU (sl - eleoyddl pgle - @il Ji sdaodl - gg e g gl saell

W Al (11-1) Jgudd

. . Absorbance of Allopurinol
Time (min.)
pg/mi2 pg/ml4 5.6 ug/ml

0 0.122 0.323 0.5171
5 0.321 0.541 0.569
10 0.335 0.643 0.698
15 0.398 0.679 0.831
20 0.341 0.681 0.837
25 0.395 0.682 0.840
30 0.398 0.680 0.841
35 0.397 0.685 0.837
40 0.341 0.681 0.834
45 0.342 0.679 0.836
50 0.339 0.677 0.838
55 0.340 0.687 0.833
60 0.339 0.684 0.837
65 0.335 0.676 0.837
70 0.331 0.674 0.836
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