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ABSTKACT 

A h igh -p ressu re  1 q u i d  chromatography method t o  q u a n t i f y  4 - (4 -  

ch l  orophenyl  ) - 2 - p y r r o l  d inone which i s  p r e s e n t  a s  an i m p u r i t y  i n  

b a c l o f e n  powder and i t s  dosage forms has been developed. The USP- 

NF method f o r  t h e  d e t e r m i n a t i o n  o f  4-(4-chlorophenyl)-2-pyrrol i d i -  

none i n  powder i s  based on TLC and i s  o n l y  q u a l i t a t i v e .  The d e v e l -  

oped method was successfu l  l y  used t o  q u a n t i f y  4-( 4 -ch lo ropheny l ) -2 -  

p y r r o l i d i n o n e  i n  powder (USP-NF l i m i t  1%) and i n  t a b l e t s  (USP-NF 

l i m i t  5%). 

e r r o r  o f  4% f o r  powder and 3% f o r  t a b l e t s .  

The method i s  a c c u r a t e  and r e p r o d u c i b l e  w i t h  a p e r c e n t  

INTRODUCTION 

Bac lo fen  i s  e x t e n s i v e l y  used i n  med ic ine  t o  r e l i e v e  t h e  s p a s t i -  

c i t y  r e s u l t i n g  f rom m u l t i p l e  s c l e r o s i s  and muscular  r i g i d i t y .  t iupta 

r e p o r t e d  ( 1 )  t h e  q u a n t i t a t i o n  o f  b a c l o f e n  i n  t a b l e t s  u s i n g  HPLC. 

However, b a c l o f e n  powder c o n t a i n s  an i m p u r i t y ,  4-( 4-chloropheny1)-  

2 - p y r r o l i d i n o n e  ( I )  which t e n d s  t o  i n c r e a s e  on s to rage ,  e s p e c i a l l y  
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i n  1 i q u i d  dosage forms. The 1 i m  t f o r  I i n  powder i s 1% and 5% i n  

t a b l e t s  ( 2 ) .  The USP-NF method 2) f o r  t h e  d e t e r m i n a t i o n  o f  I i n  

powder i s  based on t h e  comparison o f  t h e  i n t e n s i t y  o f  t h e  spo ts  from 

t h e  s tandard and assay s o l u t i o n s  u s i n g  TLC. 

t e d i o u s  and t i m e  consuming. I n  t a b l e t s ,  t h e  q u a n t i t a t i o n  o f  I i s  

based on HPLC u s i n y  a s t r o n g  c a t i o n  exchange r e s i n  column ( 2 ) .  

purpose o f  t hese  i n v e s t i g a t i o n s  was ( i )  t o  p rove  t h a t  4-(4-ChlOro- 

p h e n y l ) - 2 - p y r r o l i d i n o n e  does n o t  i n t e r f e r e  i n  t h e  assay method 

p r e v i o u s l y  r e p o r t e d  ( l ) ,  and ( i i )  t o  q u a n t i f y  I i n  powder and 

t a b l e t s  u s i n g  t h e  same column (MicroC18) a s  f o r  t h e  a n a l y s i s  o f  

b a c l o f e n  i n  t a b l e t s .  

T h i s  method i s  ve ry  

The 

MATERIALS AND METHODS 

Reagents and Chemical s - A1 1 t h e  chemical  s and reagen ts  were USP-NF 

o r  ACS grade and used w i t h o u t  f u r t h e r  p a - i f i c a t i o n .  The b a c l o f e n  

powder and 4-(4-chlorophenyl)-2-pyrrolidinone were used as r e c e i v e d  

from Ciba-Geiyy Pnarmaceut ical  s. The t a b l e t s  were o b t a i n e d  from 

t h e  cominerci a1 l o t s .  

Apparatus and Column - A h igh -p ressu re  1 i q u i d  chromatoyraph (Waters 

ALC 202) a t t a c h e d  t o  a m u l t i p l e  wavelength d e t e c t o r  ( S c h o e f f e l ' s  

770) and a r e c o r d e r  (Omniscr ibe 5312-12) was used. A Micro/C18 

column (Waters, 30 cm x 3.9 mm i.d. w i t h  10 m ic ron  s i z e  p a r t i c l e s )  

was t h e  s t a t i o n a r y  phase. 

Other Chromatoyraphic C o n d i t i o n s  - The m o b i l e  phase con ta ined  26% 

( V / V )  o f  a c e t o n i t r i l e  i n  0.OlM aqueous KH2P04 bu f fe r .  

v i t y  was 0.04 AUFS ( a t  268 nm) and t h e  f low r a t e  was 2.0 ml/min. 

The c h a r t  speed was 30.5 cin/hr and t h e  temperature was ambient. 

The s e n s i t i -  
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4-(4-CHLOROPHENYL)-Z-PYROLIDNONE 1625 

S o l u t i o n s  - A 4.0 mg/ml s o l u t i o n  o f  I i n  methanol was prepared and 

d i l u t e d  f u r t h e r  w i t h  50% methanol i n  water  as needed. A 150.0 my 

q u a n t i t y  o f  t h e  powder was d i s s o l v e d  i n  1 m l  o f  d i l u t e  s u l f u r i c  a c i d  

and b rough t  t o  volume (10.0 m l )  w i t h  50% methanol i n  water.  Ten 

t a b l e t s  were ground t o  a f i n e  powder and a q u a n t i t y  o f  t h e  powder 

r e p r e s e n t i n g  100.0 mg o f  b a c l o f e n  was mixed w i t h  2 m l  o f  d i l u t e  

s u l f u r i c  a c i d  and s t i r r e d  f o r  3 m inu tes  and b rouyh t  t o  volume (20.0 

m l )  w i t h  50% methanol i n  water.  The m i x t u r e  was f i l t e r e d  th rough  a 

f i l t e r  paper ( C u r t i n  S c i e n t i f i c ,  Cat. #263-798), f i r s t  few m l  o f  

f i l t r a t e  was r e j e c t e d  and t h e n  c o l l e c t e d  f o r  a n a l y s i s .  

Assay Procedure - A 20.0 ~1 o f  t h e  assay sample was i n j e c t e d  i n t o  

chromatograph u s i n g  t h e  desc r ibed  c o n d i t i o n s .  

purpose, an i d e n t i c a l  volume o f  t h e  s tandard s o l u t i o n  was i n j e c t e d  

a f t e r  t h e  assay sample e lu ted .  

C a l c u l a t i o n s  - Since p r e l i m i n a r y  i n v e s t i g a t i o n s  i n d i c a t e d  t h e  peak 

h e i g h t s  were d i r e c t l y  r e l a t e d  t o  t h e  c o n c e n t r a t i o n s  o f  I ( ranye  

t e s t e d  1.28 t o  5.12 u g ) ,  t h e  r e s u l t s  were c a l c u l a t e d  u s i n g  a 

For comparison 

s tandard curve. 

RESULTS AND DISCUSSION 

I n t e r f e r e n c e  from 4-( 4-ch lorophenyl  ) - 2 - p y r r o l  i d i n o n e  ( I )  w i t h  t h e  

Baclofen Assay Method - A 1.2 my/ml s o l u t i o n  o f  I i n  methanol 

was analyzed u s i n g  t h e  c o n d i t i o n s  d e s c r i b e d  i n  t h e  b a c l o f e n  assay 

method ( 1 ) .  Whi le  t h e  peaks f rom b a c l o f e n  and su l fameraz ine  i n  t h e  

s tandard s o l u t i o n  were recorded i n  l e s s  t h a n  10 minutes,  no  peak was 

o b t a i n e d  from I even i n  12 minutes.  Hence 4-(4-chlorophenyl)-2-pyr- 

r o l i d i n o n e  d i d  n o t  i n t e r f e r e  w i t h  t h e  assay procedure f o r  baclofen. 
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Q u a n t i t a t i o n  o f  I i n  Powder and T a b l e t s  - To q u a n t i f y  I, t h e  chroma- 

t o g r a p h i c  c o n d i t i o n s  were changed as f o l l o w s :  ( i )  t o  e l u t e  I f a s t e r  

(about  8 minu tes ) ,  t h e  m o b i l e  phase c o n t a i n i n g  261 a c e t o n i t r i l e  was 

used, and ( i i )  t o  i n c r e a s e  t h e  s e n s i t i v i t y  o f  t h e  assay method, t h e  

wavelength o f  maximum a b s o r p t i o n  f o r  I (268 nm) was used. Using 

these  c o n d i t i o n s ,  I was q u a n t i f i e d  i n  powder and t h e  t a b l e t s .  

were found t o  c o n t a i n  0.3% (USP-NF l i m i t  1%) and 0.9% f o r  10 my 

t a b l e t s  (USP-NF l i m i t  5%) , r e s p e c t i v e l y .  

They 

I n  F i g u r e  1, i n  Chromatoyram A, peak 1 i s  f rom 5.0 ULJ o f  4-(4- 

chlorophenyl)-2-pyrrolidinone. 

l e t s ) ,  peak 1 i s  f rom I. I f  t h e  t a b l e t s  had inore t h a n  5% o f  I ( t h e  

USP-NF l i m i t s ) ,  t h e  h e i y h t  o f  peak 1 i n  chrornatogram 8 should have 

been h i g h e r  t h a n  t h e  peak 1 i n  Chromatoyram A. The comparison 

c l e a r l y  i n d i c a t e d  t h a t  t h e  q u a n t i t y  o f  I i n  t a b l e t s  was l o t  l e s s  

t h a n  t h e  o f f i c i a l  l i m i t .  

L a t e r  on, a l l  t h e  s o l u t i o n s  f o r  a n a l y s i s  (see t e x t )  were p re -  

I n  Chromatoyram B ( f r o m  10 my t a b -  

pared i n  and d i  l u t e d  w i t h  methanol t o  de te rm ine  i f methanol would be 

a b e t t e r  so l ven t .  

f r e e l y  s o l u b l e  i n  methanol ,  b a c l o f e n  had v e r y  poo r  s o l u b i l i t y .  The 

assay s o l u t i o n s  o f  b a c l o f e n  from b o t h  powder and t a b l e t s  had t o  be 

f i l t e r e d  th rough  F i s h e r ' s  (Cat.  #9-801E) f i l t e r  paper t o  o b t a i n  a 

c l e a r  s o l u t i o n  f o r  a n a l y s i s .  I n  ou r  exper ience,  when p u r e  methanol 

i s  used f o r  b o t h  s tock  and assay s o l u t i o n s ,  t h e  r e s u l t s  were n o t  

rep roduc ib le .  Hence t h e  a u t h o r s  do n o t  recommend i t s  use. 

Whi le  4-(4-chlorophenyl)-2-pyrrolidinone was 

The developed method can be used t o  q u a n t i f y  I i n  b o t h  t h e  

powder and t a b l e t s  (Tab le  1) o f  b a c l o f e n  versus two d i f f e r e n t  
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FIGURE 1 

Sample Chromatograms. Peak 1 i s from 4-(4-chlorophenyl)-2-pyrrol i - 
dinone and peak 2 f rom one o f  t h e  e x c i p i e n t s  p r e s e n t  i n  t h e  t a b l e t .  
Chromatoyram A i s  f rom a s tandard s o l u t i o n  c o n t a i n i n g  250 pg/ml o f  
4-(4-chlorophenyl)-2-pyrrolidinone and B f rom 10 my t a b l e t s  
( b a c l o f e n  c o n c e n t r a t i o n  5 mg/ml). For chromatographic  c o n d i t i o n s ,  
see t e x t .  

methods as recommended by t h e  USP-NF (2 ) .  

app rox ima te l y  4% f o r  t h e  powder and 3% f o r  t h e  t a b l e t s .  

developed method f o r  t h e  powder i s  q u a n t i t a t i v e  versus t h e  USP-NF 

method ( 2 )  which i s  q u a l i t a t i v e .  Also, when assaying b a c l o f e n  I can 

a l s o  be assayed by u s i n g  t h e  same coluinn and o n l y  a d i f f e r r e n t  

mobi 1 e phase. 

The p e r c e n t  e r r o r  was 

The 
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TABLE 1 

Assay R e s u l t s  o f  4-(4-chlorophenyl)-2-pyrrol i d i n o n e  

Product Percent o f  I Found USP-NF L i m i t s  

Powder 0.3 - + 0.012 1.0% 

T a b l e t s  - 10 my 0.9 - + 0.027 5.0% 

T a b l e t s  - 20 mg - 
Powder ( d i f f e r e n t  l o t )  - 

0.6 + 0.018 5.0% 

0.3 + 0.012 1.0% 

1.0 - + 0.030 5.0% 

0.7 - + 0.021 5.01 

T a b l e t s  - 10 mg ( d i f f e r e n t  l o t )  

T a b l e t s  - 20 mg ( d i f f e r e n t  l o g )  
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