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THE USE OF BASE LINE TECHNIQUE FOR THE DETERMINATION OF OPTICAL 
PURITIES USING NMR AND CHIRAL LANTHANIDE SHIFT REAGENTS 

R.T. P a r f i t t ,  G.H. D e w a r ,  J . K .  Kwakye, School o f  Pharmacy and Pharmacology, 
U n i v e r s i t y  o f  Bath, BA2 7 AY. 

Addi t ion  o f  C h i r a l  Lanthanide S h i f t  Reagent (CLSR) t o  an o p t i c a l l y  impure 
sample r e n d e r s  t h e  isomers d i a s t e r e o i s o m e r i c  and hence t h e  corresponding groups 
have d i f f e r e n t  chemical s h i f t s  (Whitesides  and L e w i s ,  1970) .  Where t h e  chemical 
s h i f t s  of  t h e  corresponding groups f o r  t h e  t w o  isomers[(+) and (-)]are l a r g e ,  
broadness  of  t h e  peaks does n o t  have much e f f e c t  on t h e  accuracy of  t h e  a n a l y s i s  
s i n c e  i n t e g r a t i o n  o f  t h e  t w o  peaks can e a s i l y  be performed. Small chemical 
s h i f t s  coupled wi th  broadening o f  t h e  peaks p r e s e n t s  a problem, s i n c e  t h e  peaks 
cannot  be  i n t e g r a t e d  a c c u r a t e l y  due t o  over lapping  and are a l s o  n o t  s h a r p  
enough t o  al low peak h e i g h t  measurements t o  b e  made. To overcome t h i s  problem, 
a new method c a l l e d  t h e  'Base Line  Technique' has  been developed i n  o u r  
Laboratory.  

The Base Line Technique concerns t h e  two resonance peaks belonging t o  t h e  two 
isomers [ ( + I  
completely reso lved  i n  t h e  presence  of  a CLSR due to  broadness  o f  peaks.  I t  
u t i l i s e s  t h e  f a c t  t h a t  t h e  d i s t a n c e  between t h e  base  l i n e  (True b a s e  l i n e )  and 
t h e  j u n c t i o n  between t h e  two peaks  ( f a l s e  b a s e  l i n e )  i s  p r o p o r t i o n a l  t o  
1-% O p t i c a l  p u r i t y  (O.P.)/100 a t  a c o n s t a n t  r e a g e n t  to  s u b s t r a t e  molar r a t i o .  
T h i s  i s  i l l u s t r a t e d  below: 

and (-)I and from t h e  same f u n c t i o n a l  group which are n o t  

Isomer B 
Isomer A 

F a l s e  Base Line (F) 

True Base L i n e ( T )  

--F-j!qZ-- 
The d i f f e r e n c e  (F-T) i s  d e s i g n a t e d  a s  ' S e p a r a t i o n '  ( S )  . 

sa .1  - %o.p . /mo or s a  ~/%o.P .  
Thus a p l o t  of S i n  any u n i t s  a g a i n s t  (l-%O.P./lOO) g i v e s  a s t r a i g h t  l i n e .  

Table  I .  R e s u l t s  f o r  t h e  o p t i c a l  p u r i t y  (O .P . )  de te rmina t ion  of Ibuprofen using 
t h e  C-CH s i g n a l  a t  pu( facam)Z]  /pbuprofen]  mole r a t i o  of  0.36 - 0.37 i n  C C 1  4 '  3 

Actua l  O p t i c a l  1-0.p. S e p a r a t i o n  Fig. l .showing t h e  c a l i b r a t i o n  curve 
P u r i t y  (0.P.) 100 ( S )  

100% 0.000 0.00 cm 
75.00% 0.250 0.15 cm - 0.4 
47.56% 0.524 0.29 cm 
23.70% 0.763 0.44 cm ;; O D 2  
Racemic (0%) 1.000 0.59 cm 0 0 . 2  0 .4  0 .6  0.8 1.0 

The s u c c e s s  of  t h e  experiment  depends on t h e  fo l lowin  c o n d i t i o n s :  
(1) Constant  r e a g e n t  t o  s u b s t r a t e  molar r a t i o  ([CLSRj /[SAMPLE] ) 
( 2 )  Constant  i n s t r u m e n t a l  c o n d i t i o n s  and s t a b l e  r e c o r d i n g ,  and 
(3 )  The t o t a l  c o n c e n t r a t i o n  of t h e  t w o  isomers i n  t h e  mixture  must be t h e  same 

l-O.P./lOo- 

f o r  a l l  t h e  s o l u t i o n s  f o r  t h e  c a l i b r a t i o n  curve.  

The technique h a s  proved t o  be  s u p e r i o r  t o  i n t e g r a t i o n ,  peak h e i g h t  measurement, 
count ing  of squares  and weighing of t h e  paper  under  a peak. I t  i s  h i g h l y  
a c c u r a t e  and h a s  a s t a n d a r d  e r r o r  o f  less t h a n  1%. I t  i s  very  s u i t a b l e  f o r  
r o u t i n e  o p t i c a l  p u r i t y  de te rmina t ion .  The o p t i c a l  p u r i t i e s  o f  Propranolo l ,  
Naproxen and Salbutamol have a l s o  been determined u s i n g  t h i s  technique .  
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