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Determina t ion  of Chlorpropamide and I t s  T a b l e t s  

By PMR Spect rometry  

Sonia  2. El-Khateeb,* H .  N .  Assaad, M. N. E l l a i t h y  

and A .  S .  Ahmad 

A n a l y t i c a l  Chemistry Department,  Pacu l ty  of PharIUaCy, C a i r o  U n i v e r s i t y  

Cai ro ,  Bgyp t . 

ABSTRACT: 

A new method, i nvo lv ing  t h e  a p p l i c a t i o n  of PElR spec t romet ry  f o r  t h e  

a s say  of ch lorpropamide  and i t s  t a b l e t s ,  i s  proposed. The PMR spec t rum of 

ch lorpropamide  has  a wel l -def ined  t r i p l e t  (a round 0 .8  ppm) and q u a r t e t  

(nea r  7.8 ppm). which a r e  chosen f o r  q u a n t i t a t i v e  a n a l y s i s .  The method i s  

based on comapring t h e  i n t e g r a l  of t h e s e  s i g n a l s  t o  t h a t  of t h e  sha rp  s i n g l e t  

of male ic  a c i d  a t  6.3 ppm which i s  used a s  i n t e r n a l  s tdnda rd .  The proposed 

method i s  s imple  and r a p i d ,  a l s o  i t  g i v e s  a c c u r a t e  and r ep roduc ib le  r e s u l t s  

when a p p l i e d  f o r  t h e  a n a l y s i s  of bo th  a u t h e n t i c  ch lorpropamide  and i t s  t a b l e t s .  

I n  a d d i t i o n ,  t h e  PMR spec t rum ob ta ined  h e l p s  i n  conf i rming  i d e n t i t y  and p u r i t y  

of t h e  drug. 

INTROLIUCTION : 

Chlorpropamide (N-p-chlorobensensulphonyl-N', propy l  u r e a ) ,  an  o r a l l y  

a c t i v e  hypoglycemic agenir used I n  t h e  management of certain t y p e s  of m a t u r i t y  

o n s e t  d i abe te s" ) .  I t  has  t h e  s t r u c t u r e  shown below. I t  i s  o f f i c i a l  i n  b o t h  

BP 1973 and BP 1980. The a s s a y  method f o r  t h e  pure  subs t ance  invo lves  t h e  

d i r e c t  t i t r a t i o n  of t h e  a l c o h o l i c  s o l u t i o n  wi th  s t anda rd  a l k a l i  u s ing  phenol- 

p h t h a l e i n  a s  i n d i c a t o r  ('). 

i nvo lves  t h e  a l c o h o l i c  e x t r a c t i o n  of t h e  a c t i v e  c o n s t i t u e n t  f o l l o x e d  by mea- 

s u r i n g  t h e  absorbance  of t h e  a c i d i f i e d  e x t r a c t  a t  232 n ~ n ' ~ ) .  

While t h e  a s s a y  f o r  ch lorpropamide  i n  t a b l e t s  

S e v e r a l  o t h e r  a n a l y t i c a l  p rocedures  f o r  ch lorpropamide  have  been r e p o r t e d ,  

~ ~~ 

*To whom cor re spondemeshou ld  be  addres s .  
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90 EL-KHATEEB ET AL. 

including tit~imetric(~-~) 

polarographic(17) methods. 
(19-2 paper(18), thin-layer 

, spectrophotometric c~lorimetric('~-~~) and 

') and gas-liquid ( 2 2 ' 2 3 )  chromatography of chlorpro- 

In addition to chromatographic procedures including 

pamide in both pharmaceutical products and biological fluids. Also high 

performance liquid chromatographic procedures have been 

communication describes a new method, involving the application of PMR 
Spectrometry for the assay of chlorpropamide and its tablets. 

This 

EXPERIMENTAL : 

A Varian T60-A NMR Spectrometer was used throughout the study. The 
internal standard maleic acid was purchased from British Drug Houses, while 

deuterated acetone (d ) and tetramethylsilane (TMS) were purchased from 

Aldrich Chemical Company Inc. (U.S.A.). Authentic Chlorpropamide and Pamadin 

tablets were kindly supplied by El-Khaira Pharmaceutical Company, Cairo, 
A.R.E. 

6 

PROCSDURE: 

For Authentic Chlorpropamide: 

place a weighed aliquot of chlorpropamide, in the range of 15 - 40 mg, 
in small glass-stoppered test tube. 

containing the internal standard, maleic acid; the concentraction of which 
is 20 mg/ml. 

of the clear solution to an analyticad- NMR tube and record the PMR spectrum 

taking care to adjust the spin rate to eliminate side bands as much as pobsible. 

Reference all peak field positions to TMS at 0.00 ppm. 

Add 1.0 m l  deuterated acetone (d ) 6 

Stopper the tube and shake till dissolves, then transfer 0.5  ml 

The peaks of interest are integrated three times and get the average of 

each. Calculate the weight of the drug from the following equation: 

H M  I 
'm 

Where I = Integral of signal (mm). 
H = Number of protons within the signals 

M - Molecular weight, 

W = Weight (mg). 

The eubscripts "c" and "m" stand for chlorpropmaide and maleic acid respectively. 

The above equation could be written as: 

2 x 276.7 . Ic. . 20 ------------(1) 
'c = 3 x 116.04 

OR 
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CHLORPROPAMIDE AND ITS TABLETS 9 1  

Equation (1 )  i s  a p p l i e d  f o r  c a l c u l a t i o n  of  ch lorpropamide  weight u s ing  t h e  

i n t e g r a l  r a t i o  of methyl p ro tons ,  whi le  equa t ion  ( 2 )  is  a p p l i e d  when t h e  in-  

t e g r a l  r a t i o  of t h e  a romat i c  p ro tons  i s  used .  

FOR PAMADIN TABLETS: 

Each t a b l e t  is  l a b e l l e d  t o  con ta in  250 mg chlorpropmaide .  

Weigh and f i n e l y  powder n o t  less than  twenty t a b l e t s .  

p o r t i o n s  of powder e q u i v a l e n t  t o  18-35 mg a c t i v e  i n g r e d i e n t  i n t o  small g l a s s  

s toppe red  test tube.  D i s so lve  i n  1.0 m l  d e u t e r a t e d  a c e t o n e  (d ) c o n t a i n i n g  

male ic  a c i d  (20 mg/ml). S topper  t h e  t u b e  and mix w e l l .  T r a n s f e r  0.5 m l  

s o l u t i o n  t o  NMR tube  and g e t  t h e  spec t rum as p rev ious ly  mentioned under  

a u t h e n t i c  chlorpropamide. 

Accura t e ly ,  weight  

b 

WSULTS AND DISCUSSION: 

The PMR spectrum of ch lorpropamide  i n  ace tone  (d6) .  u s ing  male ic  a c i d  

is shown i n  f i g u r e  (1). 

t o  TMS whose s i n g l e t  i s  p o s i t i o n e d  a t  0.00 ppm. The spec t rum is c h a r a c t e r i z e d  

by a w e l l  de f ined  t r i p l e t  n e a r .  0 .8  ppm correspond t o  t h e  methyl  p ro tons ,  i n  

a d d i t i o n  t o  two m u l t i p l e t s  one nea r  1.4 ppm and t h e  o t h e r  nea r  3.2 ppm which 

cor respond t o  t h e  two non-equiva len t  methylene p ro tons .  The para-ch loro  

s u b s t i t u t e d  a romat i c  r i n g  shows i t s  c h a r a c t e r i s t i c  p a t t e r n  around 7.8 ppm. 

Both s i g n a l s  a t  0.8 ppm and 7.8 ppm have been chosen f o r  q u a n t i t a t i v e  d e t e r -  

mina t ion  of ch lorpropamide  by comparing t h e i r  i n t e g r a l  v a l u e s  t o  t h a t  of a 

known c o n c e n t r a t i o n  of t h e  i n t e r n a l  s t anda rd  maleic a c i d  (p rev ious ly  recom- 

mended) (26 *27) .  The downf i e l d  resonance  peak a t  6 . 3  ppm corresponds  t o  t h e  

two e q u i v a l e n t  methylene p ro tons  of maleic a c i d  r e s u l t s  i n  i n t e r f e r e n c e - f r e e  

q u a n t i t a t i v e  a n a l y s i s .  

no t  s u i t a b l e  f o r  q u a n t i t a t i v e  a n a l y s i s ;  y e t  they  h e l p ,  i n  a d d i t i o n  t o  t h e  

o t h e r  a n a l y t i c a l  s i g n a l s ,  i n  conf i rming  t h e  i d e n t i t y  of t h e  drug. 

All s i g n a l s ,  measured i n  d e l t a  scale, are re fe renced  

Although t h e  two m u l t i p l e t s  a t  1.4 ppm and 3.2 ppm a r e  

Tab le  I shows t h e  pe rcen t  r e c o v e r i e s  ob ta ined  when t h e  proposed method 

i s  used f o r  t h e  a s say  of t h e  a u t h e n t i c  ch lorpropamide  us ing  t h e  i n t e g r a l  

v a l u e s  of b o t h  methyl and a romat i c  p ro tons .  

p r e c i s i o n s  (average  r e c o v e r i e s  99.99 ? 0.17% and 99.73 2 0.33%) us ing  a romat i c  

and methyl p ro tons  r e s p e c t i v e l y ) .  On t h e  o t h e r  hand, when t h e  method i s  used 

f o r  t h e  a s s a y  of Pamadin t a b l e t s  (two d i f f e r e n t  ba t ches )  i t  g i v e s  r easonab le  

r e s u l t s  as i n d i c a t e d  i n  Tab le  I11 (ave rage  r e c o v e r i e s  is  99.88 t 0.31X). 

The r e s u l t s  demonst ra ted  good 

E i g u r e  (2)  i n d i c a t e s  a l i n e a r  r e l a t i o n s h i p  between t h e  i n t e g r a l  r a t i o  

( I  / I  ) i n  milimeters and t h e  c o n c e n t r a t i o n  i n  mi l igrams.  From f i g u r e  (2 )  

it is  c l e a r  t h a t  t h e  s l o p e s  K1 and K, of t h e  two l i n e s  a r e  0.0419 and 0.0315 

for t h e  a romat i c  and methyl p ro tons  r e s p e c t i v e l y .  

ob ta ined  by d i v i d i n g  t h e  i n t e g r a l  r a t i o  v a l u e s  by t h e  co r re spond ing  concen t r a -  

c m  

Both K and K, were 1 
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CHLORPROPAMIDE AND ITS TABLETS 93 

Tab le  I - The Percentage Recoveries  of Au then t i c  Chlorproparnide 

Sample No. Chlorpropamide 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Taken Aromatic p ro tons  
( m g )  

I n t e g r a l *  Found Recovery 
R a t i o  (mg) % 

Ic/Im (m) 

15 0.63 

20 0.84 

22 0.92 

25 1.05 

27 1.13 

30 1.26 

32 1.34 

35 1.47 

37 1.55 

40 1.68 

15.02 

20.03 

21.93 

25.03 

26.95 

30.04 

31.95 

35.05 

36.95 

40.05 

100.13 

100.13 

99.69 

100.12 

99.78 

100.13 

99.84 

100.14 

99.87 

100.12 

Methyl p ro tons  

I n t e g r a l *  Found Recovery 
R a t i o  ( m d  x 

Ic/Im (rnm) 

0.47 

0.63 

0.69 

9.78 

0.85 

0.94 

1 .oo 
1.10 

1.16 

1.26 

14.94 

20.02 

21.93 

24.79 

27.01 

29.94 

31.73 

34.96 

36.87 

40.04 

99.58 

100.11 

99.67 

99.16 

100.04 

99.80 

99.30 

99.89 

99.65 

100.10 

Average Z Recovery 99.99 t 0.17** 99.73 t 0.33** 

* Average of a t  least  t h r e e  measurements 

** Standard d e v i a t i o n .  

The concen t r a t ion  of ma le i c  a c i d  i n  all experiments  i s  20 mg/ml. 

t i o n s ,  by us ing  t h e  s l o p v a l u e s  i t  is  easy  t o  c a l c u l a t e  t h e  concen t r a t ion  of 

chlorpropamide d i r e c t l y  by div.idi.ng t h e  obtained i n t e g r a l  r a t i o  by t h e  co r re s -  

oonding s l o p e  va lue .  

Tab le  I1 shows t h e  pe rcen t  r e c o v e r i e s  ob ta ined  when t h e  s l o p e  v a l u e s  

were used f o r  c a l c u l a t i o n  of chlorpropamide concen t r a t ion  i n  f o u r  d i f f e r e n t  

de t e rmina t ions .  The pe rcen t  r e c o v e r i e s  ob ta ined  by t h e  proposed method 

comply wi th  t h e  requirements  c i t e d  by BP 1980(2’3) f o r  chlorpropamide powder 

(99-101%) and f o r  Its t a b l e t s  (92.5-107.5%). 

The B.P..1980 method f o r  chlorpropamide t a b l e t s  depends on t h e  u l t r a v i o l e t  

measurement of its methanol lc  e x t r a c t  a t  232 nm (A[l%,lcm;I-598). While t h e  

o f f i c i a l  method of determining a u t h e n t i c  chlorpropamide powder i n  B.P. 1980 
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I C J I I n  

I n t e g r a l  
Rat io ,  mm. 

2 .o 

1.8 

1.6 

I .4 

1.2 

1 .o 

0 . 8  

0 . 6  

0.4 

0 .2  

0 

The concent ra t ion  of chlorpropsmide, mg. 

Figure (2 )  C a l i b r a t i o n  Graph of chlorpropamide. 

depends on n e u t r a l i s a t i o n  reac t ion  of t h e  a c i d i c  proton (-SO,-NH-CO-) using 

s tandard a l k a l i  sodium hydroxide, therefore ,  although the  o f f i c i a l  method 

is s p e c i f i c  f o r  the determinat ion of chlorpropamide t a b l e t ,  ye t  it lacks  

s p e c i f i c i t y  f o r  t h e  au thent ic  drug. 

s p e c i f i c  f o r  t h e  drug i n  both au thent ic  and pharmaceutical formulation. 

addi t ion  t o  the  s p e c i f i c i t y  of t h e  proposed procedure, there  was no evidence 

f o r  in te r fe rence  from t a b l e t  excepients  when t h e  method was appl ied f o r  

Pamadin t a b l e t s .  

On t h e  o ther  hand the  proposed method i s  

In  

The method i s  simple, rapid and provides the  PMR spectrum of t h e  drug 

which he lps  i n  the  i d e n t i f i c a t i o n  and checking t h e  p u r i t y  of the  drug. 
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Table  I1 - The Percentage  of Recover ies  of Au then t i c  

Chlorpropamide Using Slope  Values  
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Table 111 - The Percentage Recoveries of Chlorpropamide 

from Pamadin Table ts  

Sample No.* I n t e g r a l  Ratio Chlorpropamide 
IC/I,** Claimed Found Recovery 

(mg) (mg) 2 

0.75 

0.84 

1.01 

1.09 

1.17 

1.34 

1.47 

18 17.88 99.33 

20  20.03 100.13 

24 24.08 100.17 

26 25.99 99.96 

28 27.89 99.61 

32 31.95 99.84 

35 35.05 100.14 

Average X Recovery = 99.88 -+ 0.31*** 

Concentration of maleic a c i d  i n  a l l  so lu t ions  is  20 mg/ml 

* Average of a t  l e a s t  th ree  measurements. 

** Using Aromatic protons i n t e g r a l s .  

*** Standard devia t ion .  
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