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It has been shown t h a t  t h e  p y r r o l i d i n e  p a r t  o f  t h e  t ropane  r i n g  system i s  formed 
i n  n a t u r e  from a n  o r n i t h i n e  der ived  ~-methyl-A’-pyrroi inium c a t i o n  I (Leete  and 
Nelson 1969). The remaining carbons C ( 2 )  ( 3 {  and (4) a r e  known t o  be o f  a c e t a t e  
o r i g i n  (Kaczkowsld and o t h e r s  1960 and 1961 . We have r e c e n t l y  demonstrated t h a t  
D(+)-hygrine IV i s  e f f i c i e n t l y  metabol i sed  i n t o  s e v e r a l  t ropane  a l k a l o i d s  V 
i n c l u d i n g  hyoscine and hyoscyamine i n  Datura (McG~w and Woolley 1977). Apar t  
from t h e  e a r l i e r  work by OfDonovan and Keogh (1969) who demonstrated t h a t  
o r n i t h i n e  and a c e t a t e  were involved  i n  t h e  b i o s y n t h e s i s  of hygrine,  no f i r t h e r  
work on t h i s  a l k a l o i d  h a s  been repor ted .  

Hygrine i s  t h e  ch ief  a l k a l o i d  of Nicandra physaloides  (Romeike 1965) and f o r  th i s  
i n v e s t i g a t i o n  sodium a ~ e t o a c e t a t e - ( 3 - ’ ~ C ]  preparedby mi ld  h y d r o l y s i s  of  t h e  e t h y l  
e s t e r  was fed t o  10 three-month-old 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. 
A f t e r  2 weeks t h e  p l a n t s  were harves ted  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  c o l b n  chromatography on k i e s e l g u h r  a t  pH 6.8 (Evans and P a r t r i d g e  1952). 
E j g r i n e  was e l u t e d  from t h e  column w i t h  chloroform ( a f t e r  t rop inone)  and i t  was 
found t h a t  t h e  sodium a c e t o a c e t a t e -  [ j - I4C]  i n c o r p o r a t e d  i n t o  t h e  C(2’) p o s i t i o n  
of t h e  side-chain. 

From a mechanis t ic  p o i n t  o f  view, i t  i s  l i k e l y  t h a t  t h e  r e a c t i v e  methylene, C(2) 
of a c e t o a c e t a t e  11, r e a c t s  w i t h  2-methyl-A’-pyrroline. However, t h e  t e r m i n a l  
methyl o f  t h e  a c e t o a c e t a t e  must a t  some s t a g e  be a c t i v a t e d  t o  couple w i t h  t h e  
- N-methylpyrrolidine moiety t o  g ive  t h e  t ropane  r i n g  V. I t  i s  p o s s i b l e  t h e r e f o r e  
t h a t  t h e  te rmina l  methyl o f  a c e t o a c e t a t e  I11 f i rs t  couples  w i t h  +ethyl-A1- 
p y r r o l i n e  t o  g ive  hygrine.  

Which o f  t h e  two a l t e r n a t i v e  coupl ings i s  used  i n  v ivo  t o  produce hygrine may be  
so lved  by feeding  sodium acetoacetate-{4-’4C] t o  Nicandra p l a n t s .  The l a b e l  w i l l  
be  expected a t  e i t h e r  C ( l  I )  o r  C ( 3 ’ )  o f  t h e  s ide-chain o f  hygr ine  a f t e r  it has  
been degraded. 
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