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6-fMRYLTROPAN-6-OLS - A NEW SERIES OF POTENTIAL ANALGESICS 
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The chemistry and pharmacological  p r o p e r t i e s  o f  n a t u r a l l y  o c c u r r i n g  t ropanes  such 
as hyoscine,  hyoscyamine and coca ine  have undergone e x t e n s i v e  i n v e s t i g a t i o n  and 
as a consequence many s y n t h e t i c  ant ispasmodics  and l o c a l  a n a e s t h e t i c s  have been 
developed. Analges ics  r e l a t e d  t o  p e t h i d i n e ,  which o w e s  i t s  o r i g i n s  t o  a t r o p i n e  
s t u d i e s  and based upon 3 - s u b s t i t u t e d  t ropanes  have a lso been s y n t h e s i s e d  and 
a c t i v i t i e s  g r e a t e r  t h a n  p e t h i d i n e  have been r e p o r t e d  (Casy 1 9 7 8 ) .  

I n  c o n t r a s t  t o  3 - s u b s t i t u t e d  t ropanes ,  compounds w i t h  s u b s t i t u e n t s  i n  t h e  6- 
p o s i t i o n  a r e  s t e r i c a l l y  c o n s t r a i n e d  and t h e r e  i s  a f i x e d  s p a t i a l  r e l a t i o n s h i p  
between the t ropane  n i t r o g e n  and a- or  B- 6 s u b s t i t u e n t s .  T h i s  o f f e r s  a 
p o t e n t i a l  t o o l  f o r  t h e  s t u d y  of  pharmacophore-receptor i n t e r a c t i o n s  i n  novel 
n e u r o t r a n s m i t t e r  mimics and a n t a g o n i s t s .  6-Aryl t ropans e x h i b i t  s t r u c t u r a l  
similarities t o  3 - a r y l p i p e r i d i n e s  ( I o r i o  and Casy 1978) and 3 - a r y l p y r r o l i d i n e s  
(Bowman e t  a1 1973) ,  members of  which groups shew a n a l g e s i c  a g o n i s t  and a n t a -  
g o n i s t  a c t i v i t i e s  over  a wide dose range .  

Neglect  of 6 - s u b s t i t u t e d  t ropanes  i s  a r e s u l t  o f  s y n t h e t i c  d i f f i c u l t i e s  
p a r t i c u l a r l y  on sca le -up .  The r o u t e  t o  t h e  key i n t e r m e d i a t e  t ropan-6-one(l)  
fo l lows  a c l a s s i c a l  Robinson r e a c t i o n  where hydroxysuccinaldehyde,  prepared  i n  
s i t u  i s  condensed w i t h  methylamine and ace tonedicarboxyl ic  a c i d  i n  c i t ra te  
b u f f e r  a t  pH5, to  g i v e  66-hydroxytropan-3-one. The 3-carbonyl group i s  removed 
by Wolff-KishnPr r e d u c t i o n  and chromic a c i d  o x i d a t i o n  a f f o r d s  tropan-6-one. 

React ion of a r y l  Grignard r e a g e n t s  w i t h  tropan-6-one a f f o r d s  6-aryl t ropan-G-ols(2)  
i n  good y i e l d  and a predominant 6B-aryl isomer. The o r i e n t a t i o n  of  t h e  a r y l  r i n g  
may be p r e d i c t e d  as o c c u r r i n g  6- by a c o n s i d e r a t i o n  o f  t h e  Grignard/tropan-&-one 
t r a n s i t i o n  complex. Confirmation of  this came from 1@OMHz 1H NMR s t u d i e s  of  bo th  
the t e r t i a r y  base  o f  6-phenyltropan-6-01 and i t s  methiodide.  From t h e  s p e c t r a  it 
i s  clear that  one q u a t e r n a r y  +N.% s i g n a l  occurs  a t  t h e  u n c h a r a c t e r i s t i c  h igh  
f i e l d  resonance of  62.67. 
e q u a t o r i a l  +N.% group exper iences  s i g n i f i c a n t  a n i s o t r o p i c  s h i e l d i n g  from the 
phenyl r i n g  wi th  a B-or ien ta t ion .  

- N-Demethylation of 66-phenyltropan-6-01 w a s  a f f e c t e d  b17 t r i c h l o r o e t h y l c h l o r o -  
formate and a g o n i s t  and a n t a g o n i s t  s u b s t i t u e n t s  i n s e r t e d  by s t a n d a r d  techniques .  
Propionyloxy- and a c e t y l o x y - e s t e r s  b e a r i n g  a s t r u c t u r a l  resemblance t o  reversed  
esters o f  p e t h i d i n e  were prepared .  

potency morphine-like a n a l g e s i c s  on t h e  guinea-pig ileum; a g e n t s  w i t h  a n t a g o n i s t  
s u b s t i t u e n t s  were i n a c t i v e  i n  tests o f  r e v e r s a l  o f  morphine response .  
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The o n l y  reasonable  e x p l a n a t i o n  €or t h i s  i s  t h a t  the 

Tropane esters b e a r i n g  n i t r o g e n  s u b s t i t u e n t s  c h a r a c t e r i s t i c  of a g o n i s t s  were low 


