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INTRAMOLECULAR BONDING I N  SOME BUTYROPHENONES 

A.E.H.Gassim, P . G i r g i s  T a k l a  a n d  K.C.James, Welsh S c h o o l  
o f  Pharmacy,  UWIST, Box 13, C a r d i f f  CFI 3XF, U.K. 

D e s p i t e  t h e  f a c t  t h a t  b e n p e r i d o l  f o r m s  polymorphs  ( A z i b i  e t  a l ,  1982) 
t h e r e  i s  no e v i d e n c e  f o r  polymorphism i n  t h e  r e l a t e d  compound h a l o p e r i d o l .  
S o l i d  b e n p e r i d o l ,  c r y s t a l l i s e d  from n - h e p t a n e ,  g i v e s  two c a r b o n y l  s t r e t -  
c h i n g  f r y q u e n c i e s ,  o n e  f o r  t h e  k e t o n e  a t  I685 and  one  f o r  t h e  amide  a t  
1710 cm , but  t h e  amide  c a r b o n y l  peak  i s  a b s e n t  f rom t h e  i.r. s p e c t r a  o f  
t h e  o t h e r  polymorphs.  Benzimidazolone  i s  known t o  b e  t a u t o r n e r i c ,  and i t  
is  t h e r e f o r e  p r o b a b l e  t h a t  t h e  b e n p e r i d o l  po lymorphs  which  do n o t  d i s p l a y  
amide  c a r b o n y l  p e a k s  ex i s t  i n  t h e  -N-C(OH)=N- form. H a l o p e r i d o l  c o n t a i n s  
no a m i d e ,  which s u p p o r t s  t h e  s u g e e s t i o n  t h a t  polymorphism is  i n v o l v e d  
w i t h  t h i s  group.  

S e l l a m y  and  Milliams ( 1 9 5 9 )  s t u d i e d  s o l u t e - s o l v e n t  i n t e r a c t i o n s  by 
p l o t t i n g  t h e  i.r. f r e q u e n c i e s  o f  a s o l u t e  f u n c t i o n a l  g r o u p ,  d i s s o l v e d  i n  
a s e r i e s  o f  s o l v e n t s ,  a g a i n s t  t h e  c o r r e s p o n d i n g  f r e q u e n c i e s  i n  a s t a n d a r d  
s o l u t e .  ‘1 s t r a i g h t  l i n e  w i t h  s i g n i f i c a n t  s l o p e  i n d i c a t e s  t h a t  t h e  f u n c t -  
i o n a l  g r o u p  i n t e r a c t s  w i t h  t h e  s o l v e n t s  i n  t h e  same way i n  b o t h  s o l u t e s .  
H a l o p e r i d o l  gave  s u c h  a p l o t  a g a i n s t  4 - f l u o r o a c e t o p h e n o n e ,  as  a l s o  d i d  
t r i f l u p e r j d o l ,  b u t  b e n p e r i d o l  a n d  t h e  h y d r o c h l o r i d e s  o f  h a l o p e r i d o l  a n d  
t r i f l u p e r i d o l  Rave an almost c o n s t a n t  k e t o n e  c a r b o n y l  s t r e t c h i n g  - 
f r e q u e n c y  which was i n d e p e n d e n t  o f  t h e  n a t u r e  
a r e  shown i n  F ig .1  and  2. 
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o f  t h e  s o l v e n t .  Examples  

F i g .  2 .  T r i f l u p e r i d o l  
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A p r o b a b l e  e x p l a n a t i o n  i s  t h a t  t h e  k e t o n e  oxygen o f  b e n p e r i d o l  i s  
i n v o l v e d  i n  a n  i n t r a m o l e c u l a r  bond,  a n d  a t o m i c  models  i n d i c a t e  t h a t  a n  
i n t e r a c t i o n  w i t h  t h e  p i p e r i d i n e  r i n g  n i t r o g e n  i s  p o s s i b l e ,  w i t h o u t  
c r e a t i n g  s t r a i n .  The e n o l  h y d r o x i d e  o f  b e n z i m i d a z o l e  is  c a p a b l e  o f  
i o n i s i n g ,  and  U.V. s p e c t r a  o f  b e n p e r i d o l  i n d i c a t e  t h a t  i t  b e h a v e s  i n  a 
similar manner. The amide  p r o t o n  i n  b e n p e r i d o l  c a n  t h e r e f o r e  p r o v i d e  
t h e  n e c e s s a r y  p o s i t i v e  c h a r g e  on  t h e  p i p e r i d i n e  n i t r o g e n  t o  bond w i t h  
k e t o n e  oxygen,  r e s u l t i n g  i n  f o r m a t i o n  o f  a 6-membered r i n g .  The hydro-  
c h l o r i d e s  o f  h a l o p e r i d o l  a n d  t r i f l u p e r i d o l  a r e  c a p a b l e  o f  t h e  same 
i n t e r a c t i o n ,  f o r  similar r e a s o n s .  
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