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THE STEREOCHEMICAL INTEGRITY OF H Y G R I N E  ENANTIOMERS I N  V I V O  AND 
I N  V I T R O  

B. A. McGaw and J. G. Woolley, School of  Pharmacy, L e i c e s t e r  Poly technic ,  
L e i c e s t e r  LEI 9BH. 

Hygrine i s  a n  e s t a b l i s h e d  p r e c u r s o r  o f  the  t ropane r i n g  system (O'Donovan and 
Keogh 1969) and we have shown (McGaw and Woolley 1977) t h a t  i n  Datura t h e  
d e x t r o r o t a t o r y  isomer, which has  t h e  
p r e f e r e n t i a l l y  used by t h e  p l a n t  i n  the  c y c l i s a t i o n  process  l e a d i n g  t o  the  
t ropane r ing .  I n  t h e  c l a s s i f i c a t i o r L  o f  the  Solanaceae, Datura i s  placed i n  t h e  
Datureae whereas o ther  w e l l  known tropane a l k a l o i d  bear ing  p l a n t s  eg A t r o  a 
H osc amus and Phvsa l i s  a r e  c o l l e c t e d  t o g e t h e r  i n  t h e  Solaneae t r i b e  d i e i n  
*en we examined t h e s e  l a t t e r  p l a n t s  f o r  t h e i r  a b i l i t y  t o  u t i l i s e  
( + )  and (-)-hygrine-[21-'hJ t h e r e  appeared t o  be l i t t l e  d i f f e r e n c e  i n  t h e  
i n c o r p o r a t i o n  of  t h e  t r a c e r s  i n t o  t h e  t ropane a l k a l o i d s  (McGaw dnd Woolley 19 19). 
T h i s  i s  a m o s t  unusual and c o n t r a s t i n g  r e s u l t  and we decided t o  i n v e s t i g a t e  
whether t h e r e  was any p o s s i b i l i t y  o f  racemisa t ion  o f  t h e  o p t i c a l  isomers i n  
aqueous s o l u t i o n  or even t h e  e x i s t e q c e  o f  a n  isomerase system i n  t h e  p l a n t s .  

The chemical s t a b i l i t y  was i n v e s t i g a t e d  by monitoring t h e  o p t i c a l  r o t a t i o n  of  
D(+)-hygrine D ( + ) - t a r t r a t e  i n  aqueous s o l u t i o n  a t  n e u t r a l  pH. 
change i n  the  s p e c i f i c  r o t a t i o n  over  a t h r e e  week per iod .  
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To t e s t  t h e  i n t e r r e l a t i o n s h i p  w i t h i n  t h e  p l a n t ,  hygrine- [Z'-''C] was synthes ised  
McGaw and 'Woglley 1977). 
borohydri,ie-'H and coupl ing  the  r e s u l t a n t  N-methylbutanal-I -3H w i t h  e t h y l  
a c e t o a c e t a t e  i t  was p o s s i b l e  t o  p repare  iiygricle l a b e l l e d  v i t h  t r i t i u m  i n  t h e  
asymmetric c e c t r e ,  C(2). The t r a c e r s  were mixed g iv ing  a 3H/?4C r a t i o  o f  13.2. 
Since we knew t h a t  I 4 C  l a b e l l e d  hygrine was a precursor  cf' t h e  trrrpane a l k a l o i d s  
i t  was p o s s i b l e  t o  use i t  a s  a n  i n t e r n a l  s tandard  by which t o  monitor t h e  uptake 
o f  t r i t i u m  on a molecular basis.  The double l a b e l l e d  p r e c u r s o r  was reso lved  and 
t h e  epa a t e  D ( + ) - t a r t r a t e  s a l t s  were i n f i l t r a t e d  i n t o  P h y s a l i s  a lkekengi  p l a n t s .  

t h e r e f o r e  fee: t h a t  i t  i s  u n l i k e l y  t h a t  t h e r e  i s  any i n t e r c o n v e r s i o n  o f  h,igrine 
isomers  i r  vivo. 
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By reducing N-methylpyrrolid-2-one. wi th  sodium 

The 3 H/"C r a t i o  i n  t h e  i s o l a t e d  a l k a l o i d s  remained s u b s t a n t i a l l y  the  same and we 
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