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It i s  w e l l  e s t a b l i s h e d  t h a t  t h e  p y r r o l i d i n e  p a r t  o f  the  b i c y c l i c  t ropane r i n g  
system i s  der ived  i n  n a t u r e  f r o m  o r n i t h i n e  which i n c o r p o r a t e s  i n  a non-symmetrical 
manner (Leete, 1962). Transaminat ion o f  t h e  a-amino group o f  
by d e c a r b o w l a t i o n  e v e n t u a l l y  produces a r e a c t i v e  J - m e t h y l - a q - p y r r o l i r ~  ca t ion  
(Lee te  and Nelson, l969) .  Acetoace ta te  which s u p p l i e s  t h e  remaining t h r e e  carbons 
of t h e  t ropane r i n g  a t t a c k s  t h e  a-imino carbon o f  t h e  A’- y r r o l i n i u m  c a t i o n  
producing hygrine. Hygrine has  a n  asymmetric c e n t r e  (C(2f and t h e  absolu te  
stereochemj.stry of t h e  enant iomers  has  been deduced (Luke: and o t h e r s , l 9 6 0 ) ,  (+)& 
(-)-hygrines have t h e  D and L c o n f i g u r a t i o n  r e s p e c t i v e l y .  

Hygrine-[2’-I1’C) was synthes ized  by reducing E-methyl-2-pyrrolidone w i t h  l i t h i u m  
aluminium hydride and condensing t h e  product w i t h  e t h y l  a c e t o a c e t a t e -  (3-1k-J i n  
aqueous s o l u t i o n  a t  pH 7 f o r  40 hours  (Galinovsky and o t h e r s  1951 ; O’Donovan 
and Keogh,l969). The hygrine was reso lved  as  t h e  D ( + ) - t a r t r a t e  and t h e  separa te  
enantiomers were fed v i a  t h e  r o o t s  t o  five-month-old Qatura k r o - x i a  p l a n t s .  
Because t h e  o p t i c a l  isomers easi ly  racemise t h e  b a s e s  were adminis te red  as  t h e  
t a r t r a t e s .  A f t e r  seven days t h e  r o o t  a l k a l o i d s  ja,6P-ditigloyloxytropane, 
3aY6~-ditig~oy~oxytropan-7P-o~, hyoscine, hyoscyamine and cuscohygrine were 
i s o l a t e d  from both  groups of  p l a n t s  without  d i l u t i o n  and t h e i r  s p e c i f i c  a c t i v i t i e s  
were determined. D(+)-Hygrine s e r v e s  as  a p r e c u r s o r  for t h e  t ropane  a l k a l o i d s  
b u t  cuscohygrine i s  formed from both  o p t i c a l  isomers. Thus, i n  t h e  formation 
o f  t h e  t ropane r i n g  i n  Datura C ( l )  i s  the  f i r s t  at tachment  p o i n t  w i t h  
a c e t o a c e t a t e ,  C ( 5 )  t h e  second. Cuscohygrine has  two asymmetric c e n t r e s  and i n  
n a t u r e  i t  e x i s t s  as t h e  o p t i c a l l y  i n a c t i v e   me^^ form and i t  i s  perhaps not  
s u r p r i s i n g  t h a t  e i t h e r  o p t i c a l  isomer o f  hygrine may serve  as a precursor .  
The l a b e l l e d  hyoscyamine was hydrolysed by b o i l i n g  w i t h  barium hydroxide 
s o l u t i o n  and t h e  r e s u l t a n t  t r o p i n e  was oxidized t o  t ropinone w i t h  chromium 
t r i o x i d e  i n  a c e t i c  ac id .  The t ropinone  was then coupled w i t h  phenyl magnesium 
bromide t o  y i e l d  3-phen&ropan-3-crl. The l a t t e r  compound when re f luxed  w i t h  
aqueous permanganate gave benzoic  a c i d  which contained all t h e  r a d i o a c t i v i t y  
o f  the  o r i g i n a l  hyoscyamine [ C ( j )  o f  the  t ropane r ing)  thus  confirming t h e  
non-random i n c o r p o r a t i o n  o f  hygrine.  
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