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ABSTRACT  
 

Three accurate methods are developed for determination of sulpiride in pure form and in its 
dosage form: spectrophotometry using three new reagents 2,3-dichloro-5,6-dicyano-p-
benzoquinone (DDQ) and 7,7,8,8- tetracyanoquinodimethane (TCNQ) as -acceptors and 
iodine -acceptor via charge transfer (CT) reactions, TLC and HPLC. Three charge transfere 
(CT) reactions between DDQ, TCNQ and iodine have been spectrophotometrically studied. 
The optimum experimental conditions have been studied carefully. Beer's law is obeyed over 
the concentration range of 10-90 g ml-1 for DDQ, 15-100 g ml-1 for TCNQ and 5-85 g 
ml-1 for iodine reagent, respectively. The sandell sensitivity is found to be 0.071, 0.030 and 
0.022 g cm-2 for DDQ, TCNQ and iodine methods, respectively which indicates the high 
sensitivity of the three methods. Thin layer chromatographic method (TLC) was carried out 
using developing system of acetonitrile: water : glacial acetic acid (10:10:1 v/v/v) followed 
by densitometric measurement of the spots into at drugs at 290 nm). The limits of Beer's law 
was 5-60g spot-1 . HPLC was carried out using Luna CN 150x4.6 mm column. The 
precision and accuracy of all the methods were complexively compared with those obtained 
by British and American pharmacopoeias for the determination of sulpiride in raw materials 
and in pharmaceutical preparation .  

Key Words : Spectrophotometry, Thin layer chromatography, High pressure liquid     
chromatography, 2,3-dichloro 5-6-dicyanoquinone (DDQ), 7,7,8,8-tetracyanoquino-

dimethane (TCNQ), Iodine, Sulpiride, Pharmaceutical preparations 
 

INTRODUCTION 
Sulpiride,5-(aminosulfonyl)-N-[(1-ethyl 

-pyrr olidine-2-yl)methyl]-2-methoxy benza 
-mide (C15H23N3O4S) (Fig. 1) belongs to the 
new generation of a typical antipsychotic 

drugs1. It exhibit antipsychotic, antidepress -
ive and antiulcer properties. It is a selective 
antagonist at postsynaptic D2 receptors with 
a low  frequency of extrapyramidal side eff -
ect and have been used in the treatment of 
depression, schizophrenia and psychopatho -
logy of senescence, gastric2. Various methods * Author for correspondence
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were used in determination of sulpiride3-12 

but rarely depend on CT-complex formation. 
The charge transfer (CT) reactions had been 
widely studied spectrophoto-metrically in the 
determination of drugs that are easy to be 
determined based on the (CT) complex for -
mation with some electron acceptors. The 
2,3-dichloro-5,6-dicyano p-benzoquinone (D 
DQ) and 7,7,8,8-tetracyano-quinodime-thane 
(TCNQ) are strong -  

 
 
 
 
 
                                Sulpiride 
 

Fig. 1 : The molecular structure of sulpiride 

acceptors and applied for the determination 
of several drugs and literature in the last 
decade had been mainly concentrated on CT-
complexes spectral studies13-19, whereas 
iodine (I2) is amphoteric reagent as given by 
its structure due to the molecular orbital 
theory (MOT) and the literature is scanty 
from works using iodine as an acceptor in 
drug analysis17-22. The analysis of phar-
maceuticals is an integral and important part 
of an over all drug development process. Due 
to the increasing importance of sulpiride, a 
rapid and simple methods for routine 
analysis and quality control of commercial 
formulations are very desirable. There should 
be also mentioned, that current edition of 
British and united state pharmacopoeias 
contain only the classical acidimetric method 

for bulk material (in substantial) 
quantization, and HPLC method. The aim of 
this work was to develop a novel sensitive 
and precise set of methods for the routine 
quality control of sulpiride in pure and in 
some of its pharmaceutical preparations. In 
context of the lack of analytical methods for 
its determination, our proposal is a  
comprehensive study of the most common 
techniques used for this purpose-we propose 
five accurate and simple analytical methods 
for the determination of  sulpiride in pure 
and in some of its dosage forms. 

MATERIAL AND METHODS 
 Instruments  

 Shimadzue Model 160A UV vis double 
beam spectrophotometer with a 1.0 cm 
quartz cell was used in spectrophotome -tric 
measurements. Shimadzue Dual wave -
length lamp flying CS 9301 densitometer. 
Ultraviolet short wavelength lamp 254nm. 
HPLC system : Helwett Packard 1100 
Equipped with quartenary gradient pump, 
diod array detector and manual injector 20l 
loop.  

 Materials and reagents  
 All chemicals and solvents used were of 

analytical grades. Pure drug standard 
samples were supplied, by sulpiride by 
Memphis Company, Egypt. Dosage forms 
containing sulpiride were pure cashed from 
sanofiavantis Egypt s. a.e. DDQ, TCNQ and 
I2 were supplied by Aldrich company, USA. 
The pharmaceutical  of sulpiride is dogmatil 
(200 mg per tablet) Memphis Co. for 
pharmaceuticals, Egypt. 
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 Standard solutions 

      Fresh solutions of DDQ, TCNQ (1mg  
ml-1 in acetonitrile) and iodine (1x10-2M       
in acetonitrile).  Sulpiride 1mg ml-1 in 
acetonitrile was prepared as stock solution 
for DDQ, TCNQ and I2 methods, while for 
TLC and HPLC methods stock solution of 
sulpiride 2mg ml-1 in methanol was used.      

    

 Procedure  
 Charge transfer methods  
      In a volumetric 10ml measuring flask 
aliquots containing 5-100g ml-1 of wor-
king solutions of sulpiride were added to 
1ml of 1mg ml-1 DDQ or TCNQ or to 1ml 
of 1x10-3M I2 solution. The volume of the 
solutions were completed to the mark   
with acetontrile and mixed well. The 
solutions were left to stand for 10 minutes 
at room temperature and the absorbance 
was measured at 463 nm for sulpiride – 
DDQ (CT-complex), at 482nm for 
sulpiride-TCNQ (CT-complex) and 360nm 
for sulpiride – I2 (CT-complex)  respect-
tively. The same procedures were applied 
for the spectrophotometric analysis of 
pharmaceutical dosage forms of sulpiride.  

 TLC-densitometer conditions  

     Analysis was performed on precoated 
thin layer chromatographic plate (20 x 20 
cm) using 50L syringe. The chroma -
tographic chamber was equilibrated with 
acetonitrile: water : glacial acetic acid 
(10:10:1 v/v/v) for all drugs. The limits of 
beer's law was 5-60 g/spot for 1hour. The 
chromatograms  were  developed  at  room 

temperature by ascending migration of the 
mobile phase over distance 16cm. The 
plates were removed, dried and the spots 
were visualized under UV Lamp at 254nm. 
The chromatograms were scanned with 
spectrodensitometer at 290nm. The calibrat-
ion curves were plotted representing the 
relationship between the recorded peak area 
and the corresponding concentration.  

 HPLC conditions  

 Different aliquots of standard 
solutions equivalent  to (5-150 g ml-1) for 
sulpiride were transformed to 10ml 
volumetric flasks 1ml of theophylline was 
added as internal standard and the volume 
was completed to the mark by the mobile 
phase. Triplicates heptane sulphonic acid 
sodium salt + 0.1ml of triethylamine + 1ml 
glacial acetic acid dissolved in 100 ml 
water): methanol in ratio 35:65 for 
sulpiride drug using Luna column 5CN 
150 x 4.6 mm column. The flow rate was 
1.5ml min-1, the uv detection, was set at 
244nm  

 RESULTS AND DISCUSSION 
Charge transfer method  

     The CT-complex (sulpiride –I2) 
exhibited at 360nm . The band may be 
attributed to the charge transfer from donor 
amine (D) and iodine -acceptor leading to 
the formation of an ion pair, as described by  
scheme l .  

D  +  I2     D – I2  (outer sphere complex)   
D - I2      [D – I]+ I- (Inner sphere complex)        
[D – I]+ I- +  I2   [D – I] I-

3 (Ion pair) 
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 Scheme 1 

 As  described  in literature23, the formation 
of I-

3 ion which is the measured species, is 
due to the transformation of an "outer 
sphere complex" to an "inner sphere comp 
-lex" liberating I- ion that formed as a re -
sult of reaction between iodine as -accep 
-tor and sulpiride as donor (Scheme 1). 
The formation of I- initiates the reaction to 
its stage to give an ion pair.  

In the last few years different charge 
transfer complexing agents as -acceptors 
(A), such as DDQ and TCNQ have been 
used for the pharmaceutical assay of 
donors (D) drugs24-28. Polar solvent as 
acetonitrile was reported27 to promote 
complete transfer of charge from donor D 
to -acceptor (A) such as DDQ resulting in 
complete formation of DDQ radical anion 
(A)- as a predominant chromogen27. -* 
CT complex is formed via the benzene ring 
(electron rich group) of sulpiride and 
TCNQ reagent (electron acceptor) 17,28                                                                                 

The effect of concentration and volume 
of the reagents were studied and the 
optimum concentration was 1mgml-1 for 
sulpiride and optimum volume was 1m1, 
the best formation of the CT complexes 
were after 10 minutes. Appling the 
continuous variation method29 for the 
reaction of DDQ, TCNQ and iodine 
reagents with sulpiride drug refer to the 
stoichiometry of the drug donors (D) to the 
reagent acceptors (A) of ratio 1:1 (D:A).  

The absorption spectra of CT complexes 
were studied in different organic solvents 
(acetonitrile, chloroform, acetone and 
toluene ) refer to the best solvent is 
acetonitrile as it offer the  excellent solvent 
capacity as it gives the highest yield of 
DDQ radicals and it offered an excellent 
solvating power for TCNQ reagent to give 
high absorbance28.  

 Calibration and precision  

Typical calibration data obtained for 
sulpiride drug obtained from linear 
regression analysis of absorbance readings 
versus concentration of drug (g ml-1)    
Fig. (2.4) were made. The slope, intercept, 
Sandell sensitivity, apparent absorptivities 
and correlation coefficient were listed in 
Table 1. Beer's law limits 10-90, 15-100 
and 5-85gml-1 for sulpiride using DDQ, 
TCNQ and I2 reagents, respectively. The 
apparent molar absorptivities of the 
resulting colour products CT complexes 
are found to be 1.2 x 104  (at  max = 463 
nm) , 1.1 x 104 (at max = 842 nm) and 1.18 
x 104 1mol-1 cm-1 (max = 360 nm) for 
sulpiride using DDQ, TCNQ , and I2 
reagents, respectively. The correlation 
coefficient of the data obtained are 0.9998, 
0.9998 and 0.9996 for sulpiride in DDQ, 
TCNQ and I2 method respecttively.The best 
sensitivity is observed in densitometry on 
silicagel. The results of quantitation of 
sulpiride in pure form and in tablet are 
presented in  Tables (2 and 3). 
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Table 1 : Analytical and spectral characteristics of the colored products, precision and  
                accuracy.  
Parameters  Reagents 

DDQ method TCNQ method I2 method 

max (nm) 463 842 360 
Molar absorptivity (1mol-1cm-

1) 
1.2 x 104 1.1 x 104 1.18 x 104 

Sandell sensitivity (g cm-2) 0.071 0.030 0.021 

Beer's law limit (g ml-1) 
 
Regression equation                                                                          

10-90 
                                  
Y=0.002x+0.0007 
 

15-100 
   
y=0.0023x -0.0016
                         

5-85 
 
Y=0.0016 x - 
0.0002 
 

Slope (b) 0.002 0.0023 0.0016 
Intercept (a) 0.0007 0.0016 0.0002 
Coefficient of determination 
(r2 ) 

0.9998 0.9998 0.9996 

Table 2 : Evaluation  of accuracy and precision for the determination of sulpiride using             
                TLC densitometric method.  

Drug  Taken g ml-1 Found g ml-1 SD  RSD% Recovery% 

Sulpiride 

 

 

 

  

10 

15 

20 

30 

40 

10.01 

15.00 

19.98 

29.97 

39.99 

0.068 

0.063 

0.059 

0.066 

0.062 

0.67 

0.42 

0.29 

0.22 

0.15 

100.10 

100.00 

99.90 

99.90 

99.98 

Table 3 : Determination of sulpiride in pharmaceutical preparation using TLC    
                densitometric method.  

Sample   Taken g ml-1  Found g ml-1 SD  RSD% Recovery% 

Dogmatil  

(200 mg per 

tablet)   

30 

45 

60 

30.00 

44.99 

60.06 

0.052 

0.062 

0.050 

0.17 

0.14 

0.08 

100.0 

99.98 

100.10 
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Fig. 2 : Calibration curve of sulpiride by DDQ. 

 
 
 
 

 
 

Fig. 3 : Calibration curve of sulpiride by TCNQ. 
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Fig. 4 : Calibration curve of sulpiride by iodine. 
 
HPLC method  
     Different mobile phases were studied and 
the best separation system was obtained 
using buffer (0.1ml heptane sulphonic acid 
sodium salt + 0.1ml of triethyl amine + 1ml 
of glacial acetic acid dissolved in 100 ml 
water : methanol in ratio (35: 65 v/v) mobile 
phase. Different types of columns tested and 
the best one was Luna  5CN 150 x 4.6 mm 
column gave a good separation by studying 
the flow rate and uv detection best sensitivity  

was given at 1.5 ml mn-1 and 244nm.  
      Calibration curve was constructed rep-
resenting the relationship between the ratio 
of area under peak and the corresponding 
concentration in the range 15-150 g ml-1. 
For accuracy and precision of the proposed 
procedure, different concentrations of 
sulpiride drug were tested, good results   
were obtained for both pure sample                    
and pharmaceutical dosage form                  
Table 4 and Table 5.  

Table 4 : Evaluation of accuracy and precision of the determination of sulpiride using               
                HPLC method.  
Drug  Taken g ml-1 Found g ml-1 Recovery% SD R.S.D% 

Sulpiride 

 

 

 

 

20 

40 

80 

100 

130 

20.002 

40.036 

80.00 

99.97 

129.97 

100.01 

100.09 

100.00 

99.97 

99.98 

0.044 

0.048 

0.050 

0.043 

0.049 

0.219 

0.119 

0.062 

0.043 

0.038 
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Table 5 : Statistical evaluation of dogmatil tablets using HPLC method 
Drug  Taken g ml-1 Found g ml-1 Recovery%    SD R.S.D% 

Dogmatil fort  

(200 mg per tablet)  

40 

80 

100 

39.99 

79.97 

100.03 

99.97 

99.96 

100.03 

0.035 

0.043 

0.051 

0.087 

0.054 

0.051 

 Interference  

     Interference are mainly those which can 
cause analytical problems. Interference 
studies are carried out in order to investigate 
the effect of other ingredients. It is found 
that, the proposed methods can be applied to 
determination of sulpiride in pharmaceutical 
preparation without any analytical problems 
due to tablets fillers, such as glucose, lactose 
and starch usually present in pharmaceutical 
preparations do not interfere.  

Application  

 The three proposed methods are applied 
for the spectrophotometric and chro-
matographic determination of sulpiride in 
pure and in dosage form.  

 HPLC shows the best sensitivity better 
than spectrophotometry. The TLC method 
can not be simply compared with them due 
to using the amounts in spot as its measure. 
The results obtained by the proposed 
methods are compared with the results of 
non aqueous titrimetric method based on the 
titration of the drug dissolved in glacial 
acetic acid against perchloric acid as given in 
British and united state pharmacopoeias 30. 
The proposed methods are more comfortable 
than non aqueous titrimetric method, since  

 

the last required high concentration of the 
drug while that all the proposed methods 
worked well in micro concentration ranges. 
The proposed methods can be recommended 
for routine analysis in majority of drug 
quality control 

     On comparison of the results obtained by 
the proposed method with the official 
method using the t-test31 for accuracy and F-
test for the precision assessment, the 
calculated value did not exceed the 
corresponding theoretical values (tabulated 
value of t-test and F-test under confidence 
level 95% = 6.39 and 2.77 for n=5 degrees of 
freedom) indicating insignificant differences 
between the results and also refer to the 
robustness of the proposed procedures.           

CONCLUSION 
     The purpose of the work presented was to 
validate the different analytical methods for 
the quantitative determination of sulpiride in 
raw materials and in pharmaceuticals. They 
proved to be rapid, simple, precise and 
accurate. There are no differences in 
accuracy and precision between them, so all 
of them can be successfully applied for the 
micro determination of sulpiride in raw 
materials and in pharmaceutical preparations. 
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