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A b s t r a c t  - H e t e r o p h y l l o i d i n e  ( A c o n i t w n  h e t e r o p h y t t o i d e s  S t a p f )  and p a n i c u t i n e  

( A .  p m i c u l a t w n  Lam.) have been shown t o  be i d e n t i c a l .  CD measurements on de r i va -  

t i v e s  o f  h e t e r o p h y l l o i d i n e  and h e t i s i n e  i n d i c a t e  t h a t  t h e  k e t o  groups i n  p a n i c u t i n e  must 

be l o c a t e d  a t  C(6) .  C(13) and n o t  a t  C(6), C(11) as p r e v i o u s l y  r e p o r t e d .  The s t r u c t u r e  

o f  p a n i c u t i n e  i s  t h e r e f o r e  1, as proposed e a r l i e r  f o r  h e t e r o p h y l l o i d i n e .  

An amorphous d i t e r p e n o i d  a l k a l o i d ,  h e t e r o p h y l l o i d i n e  (1, [o1]ZD, -82.0a i n  CHC13), was repor ted 

i n  1981 from t h e  I n d i a n  p l a n t  Aconi tum h e t s r o p i i y t t o i d e s  ~ t a ~ f . 1  The 1~ and nrnr spect ra  

e x h i b i t e d  fea tu res  c h a r a c t e r i s t i c  o f  a t i s i n e - t y p e  a l k a l o i d s .  On t h e  b a s i s  o f  nmr da ta  and an X-ray 

a n a l y s i s  of a  bromine d e r i v a t i v e  (2 ) .  t h e  s t r u c t u r e  and abso lu te  c o n f i g u r a t i o n  was ass igned t o  

h e t e r o p h y l l o i d i n e  (1).  L a t e r  K a t r  and S taehe l i n? ,  unaware o f  t h e  p u b l i c a t i o n  on h e t e r o p h y l l o i -  

d ine ,  desc r ibed  t h e  i s o l a t i o n  of an a l k a l o i d  p a n i c u t i n e  from t h e  European spec ies  Aconi twn panG 

culatum Lam. (mp 160-165'C; [,Iz6 -141.1' i n  CHCI3). They ass igned s t r u c t u r e  3 f rom the uv, 
D 

mass, IH and nrnr spec t ra .  T h i s  s t r u c t u r e  d i f f e r s  froln t h a t  of h e t e r o p h y l l o i d i n e  (1) i n  

l o c a t i n g  one o f  t h e  k e t o  groups a t  C(11) r a t h e r  than  C(13) and leaves  t h e  s t e r e o c h e m i s t r y  a t  C(2) 

undecided. A t  t h i s  p o i n t  a l k a l o i d s  h e t e r o p h y l l o i d i n e  (1 )  and p a n i c u t i n e  (3 )  appeared t o  be 

d i f f e r e n t .  However. t h e  1% nmr spec t ra  r e p o r t e d  f o r  t h e  two compounds are p r a c t i c a l l y  i d e n t i c a l .  



Al though t h e  X-ray a n a l y s i s  of h e t e r o p h y l l o i d i n e  (1 )  may be considered unambiguous proof  of 

s t r u c t u r e ,  t h e  p o s s i b i l i t y  o f  a deep-seated rearrangement o c c u r r i n g  d u r i n g  fo rmat ion  o f  t h e  bromine 

d e r i v a t i v e  ( 2 )  c o u l d  n o t  be excluded. On t h e  o t h e r  hand, t h e  arguments f o r  ass ign ing  s t r u c t u r e  

3  t o  p a n i c u t i n e  appeared sound. Consider ing t h e  smal l  q u a n t i t y  of each a l k a l o i d  a v a i l a b l e ,  t h e  

authors decided i n  t h i s  c o n t r a d i c t o r y  s i t u a t i o n  t o  cooperate i n  g a t h e r i n g  a d d i t i o n a l  exper imenta l  

evidence about t h e  two samples. 

The a l k a l i n e  h y d r o l y s i s  product  ( 4 )  of h e t e r o p h y l l o i d i n e  and of p a n i c u t i n e  have been found t o  

be i d e n t i c a l  ( t l c ,  mp, mnp, i r ) .  Although h e t e r o p h y l l o i d i n e  was o r i g i n a l l y  repor ted  t o  be amor- 

phous, we have now ob ta ined  i t  c r y s t a l l i n e ,  mp 159-16loC, cor.,  by p u r i f i c a t i o n  on an a lumina r o t o r  

of a  "~h romato t ron" .3  The two a l k a l o i d s  were a l s o  shown t o  be i d e n t i c a l  by t l c  behavior  and i r  

spectra.  S ince p a n i c u t i n e  and h e t e r o p h y l l o i d i n e  a re  i d e n t i c a l ,  t h e  e a r l i e r  name h e t e r o p h y l l o i d i n e ,  

Should now be used. As ide f rom t h e  unassigned s te reochemis t ry  o f  t h e  C(2) acetoxy group i n  panicu-  

t i n e ,  t h e  assigned s t r u c t u r e s  d i f f e r  i n  l o c a t i n g  a  k e t o  group a t  C(11) i n  p a n i c u t i n e  and a t  C(13) 

i n  h e t e r o p h y l l o i d i n e .  The cho ice  between these  two s t r u c t u r e s  was s e t t l e d  by a p p l i c a t i o n  o f  CO 

C O  measurements i n  methanol ( F i g .  1) of 1 1 - k e t o h e t i s i n e  ( 5 )  and s p i r a d i n e  A  ace ta te  (6 )5 ,  

as a n t i c i p a t e d ,  show a  p o s i t i v e  Cot ton e f f e c t  f o r  each compound. The 11-keto group c o n t r i b u t e s  

s t r o n g l y  t o  t h e  p o s i t i v e  Co t ton  e f f e c t .  I n  c o n t r a s t  t o  t h e  behavior  o f  compounds 5  and 6, 

deacetylheterophylloidine ( 4 )  e x h i b i t s  a s t r o n g  nega t i ve  Cot ton e f f e c t  (F ig .  1) .6  On a d d i t i o n  

o f  HCl, t h e  CD curve showed a  nega t i ve  Cot ton e f f e c t  w i t h  s l i g h t l y  lower  ampli tude, awing t o  l o s s  

of t h e  c o n t r i b u t i o n  by t h e  6-keto group. Model compound 2.11-diacety l -13-ketohet is ine ( 7 )  a l s o  

shows a  s t r o n g  nega t i ve  Cot ton e f fec t .  C l e a r l y ,  t h e  k e t o  group i n  ques t ion  i n  h e t e r o p h y l l o i d i n e  

( p a n i c u t i n e )  i s  a t  C(13) ( s t r u c t u r e  I ) ,  r a t h e r  than  a t  C(11) ( s t r u c t u r e  3 )  as p r e v i o u s l y  

r e p 0 r t e d . l  
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