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THE BIOSYNTHESIS OF TROPIC ACID 
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Tropic  a c i d  i s  t h e  a c i d  moiety o f  t h e  medicinal  a l k a l o i d s  hyoscine and 
hyoscyamine. Lee te  and Louden (1962) have shown tha t  t h e  C6-C3 s k e l e t o n  o f  
t r o p i c  a c i d  i s  formed from t h e  amino a c i d  phenylalanine.  Carbons ( 1 )  ( 2 )  and (3) 
o f  t h e  s ide-cha in  rear range  by  a carboxyl  migra t ion ,  C(2) forming t h e  
hydroxymethyl group o f  t r o p i c  a c i d .  The mechanism o f  th i s  rearrangement i s  n o t  
understood and it i s  wi thout  p a r a l l e l  i n  na ture .  

The d iscovery  of  t h e  a l k a l o i d  l i t t o r i n e ,  which i s  t h e  p h e n y l l a c t i c  a c i d  e s t e r  
o f  t r o p i n e  (Cannon and o t h e r s  1969, Evans and Major 1968) ,  prompted a n  
i n v e s t i g a t i o n  i n t o  t h e  r o l e  o f  t h i s  a c i d  i n  t h e  b i o s y n t h e s i s  o f  t r o p i c  a c i d .  
It  was shown that it could  s e r v e  as a p r e c u r s o r  a t  l eas t  as  e f f i c i e n t l y  as 
phenyla lan ine  (Evans and Woolley 1976). I n  similar experiments  Lieb isch  and 
o t h e r s  (1972) have demonstrated that phenylpyruvic  a c i d  can a l s o  a c t  as a 
precursor .  Because o f  t h e  f a c i l e  i n t e r c o n v e r s i o n  o f  t h e s e  t h r e e  a c i d s ,  i t  i s  
d i f f i c u l t  t o  dec ide  which i s  t h e  immediate p r e c u r s o r  o f  t r o p i c  ac id .  
I n  a n  a t tempt  t o  so lve  t h i s  problem phenyl lq t t t i c  a c i d -  -I4,] was synthes ised  
from phenylacetaldehyde and sodium cyanide- C and it was f e d  t o  Datura 
stramonium p l a n t s  v i a  c o t t o n  wicks sewn i n t o  t h e  stems. The p r e c u r s o r  was 
adminis te red  a l o n e  and i n  combination w i t h  phenyla lan ine  and p h e n y l l a c t i c  a c i d .  
In a n  i d e n t i c a l  manner, phenylalanine-  [2-I4C] was f e d  s i n g l y  and i n  competi t ion 
w i t h  p h e n y l l a c t i c  and phenylpyruvic  a c i d s .  A f t e r  20 days t h e  p l a n t s  were 
c o l l e c t e d  and t h e  a l k a l o i d s  were separa ted  by p a r t i t i o n  column chromatography 
on k i e s e l g u h r  conta in ing  pH 6.8 b u f f e r  (Evans and P a r t r i d g e  1952) and i s o l a t e d  
as t h e  p i c r a t e s .  It was found tha t  t h e  i n c o r p o r a t i o n  o f  phenylalanine-[2-14C] 
was s t r o n g l y  i n h i b i t e d  by p h e n y l l a c t i c  b u t ,  perhaps s u r p r i s i n g l y ,  not  by 
phenylpyruvic  ac id .  By c o n t r a s t  phenylalanine d i d  n o t  d e p r e s s  t h e  i n c o r p o r a t i o n  
o f  p h e n y l l a c t i c -  [I-"k]. These r e s u l t s  would sugges t  t h a t  t h e  rearrangement 
t a k e s  p l a c e  a t  t h e  p h e n y l l a c t i c  a c i d  l e v e l .  
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