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PMR SPECTROMETRIC ANALYSIS OF CLOFIBRATE 
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M.M.A. Hassan and Mohammed A. Lou t fy  
Department o f  Pha rmaceu t i ca l  Chemistry,  
F a c u l t y  of Pharmacy, Riyad U n i v e r s i t y ,  
Riyad - S a u d i  Arab ia .  

A b s t r a c t  

A PMR a n a l y t i c a l  method i s  deve loped  f o r  t h e  q u a n t i t a t i o n  o f  

C l o f i b r a t e  ( e t h y l  2-(p-chlorophenoxy)-2-methylpropionate) as a 

d r u g  e n t i t y  and i n  c a p s u l e  dosage  form. S tanda rd  d e v i a t i o n s  o f  

+ 1.07% and + 1 . 3 4 %  were o b t a i n e d  f o r  t h e  p u r e  d rug  and c a p s u l e s ,  

r e s p e c t i v e l y .  The r e s u l t s  o b t a i n e d  comply w i t h  o f f i c i a l  s t a n d a r d s  

r e q u i r e d  by d i f f e r e n t  pharmacopeias .  The PMR spec t rum,  i n  a d d i -  

t i o n ,  p r o v i d e s  a v e r y  s p e c i f i c  mean f o r  i d e n t i f i c a t i o n  of C l o f i -  

b r a t e .  The p rocedure  proved t o  be s i m p l e ,  r a p i d ,  a c c u r a t e  and 

p r e c i s e .  

- - 
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178 HASSAN AND LOUTFY 

Introduction 

Clofibrate I(ethy1 2-(p-chlorophenoxy)-2-methylpropionate) 

is a well tolerated drug, widely and commonly used as antichol- 

esterolemic agent (1,Z). 

CH3 

I 

Literature review of the methods pertaining to the determination of 

I is scarce. A gas-liquid chromatographic method ( 3 )  and a combined 

thin-layer chromatography and gas-liquid chromatography procedures 

( 4 )  were reported. The method officially adopted by the United 

States Pharmacopeia (5) involves the application of ion-exchange 

resin followed by the concomitant determination of the absorbance of 

the standard and assay preparations in 1-cm cells of the wavelength 

of maximum absorbance at 226 nm. 

and tedious. The present work extends the use of PMR spectroscopy 

for the quantitative determination of I as the pure drug and in its 

capsule dosage form. This is substantiated by virtue of the high 

unit dosage form of the drug (500 mg). Moreover, the PMR spectrum 

provides an identification of I. 

These assay procedures are lengthy 
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ANALYSIS OF CLOFIBRATE 179 

Experimental  

Apparatus  and Chemicals  - NMR spec t romete r '  w a s  used.  Stand-  

a r d  c l o f  i b r a t e  , commercial  c a p s u l e s 3  I ,  i n t e r n a l  s t a n d a r d  ma lon ic  

a c i d  11, d e u t r a t e d  a c e t o n e 5  (acetone-D ) ,  and ace tone4  were u s e d .  

A l l  chemical  s h i f t s  r e p o r t e d  are i n  r e f e r e n c e  t o  t e t r a m e t h y l s i l a n e  

a t  0 ppm. 

2 

4 
6 

P r e p a r a t i o n  o f  I c a p s u l e  sample s o l u t i o n  

Weigh and mix tho rough ly  t h e  c o n t e n t s  of  n o t  less t h a n  20 

c a p s u l e s .  Weigh a c c u r a t e l y  a p o r t i o n  of t h e  o i l ,  e q u i v a l e n t  t o  

abou t  500 mg of  I ,  i n t o  a g l a s s  s t o p p e r e d  tube .  

amount of 11, a c c u r a t e l y  weighed and 3 m l  of a c e t o n e .  S toppe r  

t h e  t u b e  and shake tho rough ly  f o r  abou t  2 minu tes .  T r a n s f e r  a b o u t  

0.4 m l  of t h e  sample s o l u t i o n  t o  a n  a n a l y t i c a l  NMR tube .  P l a c e  i n  

a n  NMR s p e c t r o m e t e r  and o b t a i n  t h e  spectrum, a d j u s t i n g  t h e  s p i n  

ra te  t o  e l i m i n a t e  t h e  s p i n n i n g  s ide-bands a s  much as p o s s i b l e .  

I n t e g r a t e  t h e  peaks of  i n t e r e s t  ( t h e  f o u r  a r o m a t i c  p r o t o n s  q u a r t e t  

of  I c e n t r e d  a t  7.03 ppm. and t h e  CH2 - s i n g l e t  of  I1 a p p e a r i n g  

Add t h e  s p e c i f i e d  

1. Var i an  T-60A ~OMHZ. 
2. USP C l o f i b r a t e  Refe rence  S tanda rd .  

3. Atromid-S, I C I ,  - I m p e r i a l  Chemical I n d u s t r i a l  L t d . ,  Pharmaceut i -  

4 .  B.D.H. Chemicals,  Poo le ,  England. 

5. Koch - L i g h t  L a b o r a t o r i e s  L t d . ,  Colnbrook Bucks, England. 

c a l  D i v i s i o n ,  M a c c l e s f i e l d ,  Chesh i r e ,  England. 
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180 HASSAN AND LOUTFY 

a t  3 .36 ppm) a t  l e a s t  t h r e e  times and d e t e r m i n e  t h e  a v e r a g e  i n t e g -  

ra ls .  The amount of I may t h e n  be c a l c u l a t e d  a s  f o l l o w s :  

Where : 

= i n t e g r a l  v a l u e  of t h e  s i g n a l  r e p r e s e n t i n g  I .  Ax 

= i n t e g r a l  v a l u e  of  t h e  s i g n a l  r e p r e s e n t i n g  11. Aa 

E.W. = formula weight  of 114 = 60.68 
X 

E.W. = formula we igh t  of I I / 2  = 52.03 

R e s u l t s  and d i s c u s s i o n s  

The PMR spectrum of  I i n  d e u t r a t e d  a c e t o n e  (F ig .  1) d i s p l a y s  

t h e  f o l l o w i n g  c h a r a c t e r i s t i c  s i g n a l s  : -CH CH t r i p l e t  a t  1.23 ppm, 

-(CH3>2 s i n g l e t  a t  1.57 ppm, -CH2 CH3 

f o u r  a r o m a t i c  p r o t o n s  q u a r t e t  a t  7.03 ppm. The f o u r  a r o m a t i c  p r o t o n s  

q u a r t e t  c e n t r e d  a t  7.03 ppm w a s  chosen f o r  q u a n t i t a t i o n  of  I ,  s i n c e  

i t  i s  widely s e p a r a t e d  from t h e  s i g n a l s  of I1 as w e l l  as  from t h a t  

of t h e  s o l v e n t .  T h i s  peak i s  i d e a l  f o r  p r e c i s e  i n t e g r a t i o n ,  t h u s  

a l l o w i n g  f a c i l e  and a c c u r a t e  d e t e r m i n a t i o n .  Malonic a c i d  I1 is 

employed as  a n  i n t e r n a l  s t a n d a r d ,  s i n c e  i t  e x h i b i t s  two p r o t o n s  

methylene s i n g l e t  a t  3.36 ppm (F ig .2 )  which i s  wide ly  s e p a r a t e d  from 

t h b s e  of  I. Moreover, t h e  u s e  of I1 as i n t e r n a l  s t a n d a r d  h a s  been 

p r e v i o u s l y  e s t a b l i s h e d  ( 6 : ) .  

2 3  
q u a r t e t  a t  4.2 ppm, and t h e  

- 

S i n c e  I and I1 a r e  f r e e l y  s o l u b l e  i n  a c e t o n e ,  i t  becomes t h e  

s o l v e n t  of cho ice .  Bes ides ,  i t s  me thy l  p r o t o n s  s i n g l e t  a t  2.07 ppm 
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ANALYSIS OF CLOFIBRATE 183 

( F i g . 2 ) ,  d o e s  n o t  i n t e r f e r e  w i t h  t h e  downf ie ld  p r o t o n s  o f  b o t h  I 

and 11. Accord ing ly ,  t h e  u s e  of d e u t r a t e d  s o l v e n t  i s  u n n e c e s s a r y .  

A series of known s t a n d a r d  I m i x t u r e s  were p repa red  and a s s a y e d .  

It  i s  e v i d e n t  from T a b l e  I t h a t  t h e  method is b o t h  a c c u r a t e  and pre-  

c i s e  w i t h  an  a v e r a g e  of 99.70 1.07 %. 

T a b l e  1 - D e t e r m i n a t i o n  of c l o f i b r a t e  i n  s t a n d a r d  by PMR. 

S tanda rd  
Mix tu re  

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

I n t e r n a l  
S t anda rd  
added ,  mg 

50 

50 

61 

75 

135 

135 

171 

132 

250 

227 

Added, mg 

100 

100 

151 

175 

262 

250 

2 94 

304 

454 

490 

C l o f i b r a t e  

Found, mg 

99.91 

98.26 

150.87 

171.67 

266.74 

277.17 

293.32 

305.49 

453.45 

490.23 

Average 

{ecovery,  7; 
W I W  

99.91 

98.26 

99.91 

98.10 

101.81 

98.99 

99.77 

100.49 

99.76 

100.04 

99.70 

SD + 1.07 - 
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C l o f i b r a t e  
Found, mg 

3er c a p s u l e  

497.26 

486.70 

487. as 
501.78 

498.72 

490.51 

495.62 

504.10 

HASSAN AND LOUTFY 

Recovery,  X 
WJW 

99.45 

97.37 

97.57 

100.36 

99.74 

98.10 

99.12 

100.52 

By a p p l y i n g  t h e  p rocedure  t o  commercial  c a p s u l e s  of I ,  t h e  

r e s u l t s  are i n  good agreement  w i t h  t h e  d e c l a r e d  d o s a g e s  (Tab le  II), 

w i t h  3n a v e r a g e  of 99.43 f 1.34%. 

t o  O t h e r  r e p o r t e d  methods,  be ing  s i m p l e ,  r a p i d ,  a c c u r a t e  and s p e c i -  

f i c .  Moreover,  t h e  s i m u l t a n e o u s  d e t e c t i o n  of i m p u r i t i e s  i n  t h e  

d rug  c a n  be a c h i e v e d .  

T h e r e f o r e ,  t h e  method i s  s u p e r i o r  

T a b l e  I1 - D e t e r m i n a t i o n  o f  c l o f i b r a t e  c a p s u l e s  by PMR. 

Sample 

1 

2 

3 

4 

5 

6 

7 

a 

9 

10 

I n t e r n a l  
S t anda rd  
Added, mg 

246 

280 

283 

3 00 

300 

320 

320 

350 

375 

400 

Dec la red  
3er c a p s u l e  

500 

500 

500 

500 

500 

500 

500 

500 

500 

500 

I 

505.56 I 101.11 
I 

503.35 1 100.67 

Average 1 99.43 

SD -t 1 . 3 4  - 
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