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BIOGENESIS OF ARISTOTELlA ALKALOIDS 

* 
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A b s t r a c t  A  p o s s i b l e  b i o s y n t h e t i c  scheme f o r  t h e  A r i s t o t e l i a  a l k a l o i d s  i s  presented.  

The A r i s t o t e l i a  spp. belong t o  t h e  f a m i l y  Elaeocarpaceae and occur  i n  c o u n t r i e s  b o r d e r i n g  t h e  

South P a c i f i c :  A. peduncu la r i s l "  i s  endemic i n  Tasmania, A. s e r ~ a t a ~ ' ~  and A. f r u t i c o s a 5  i n  

New Zealand, and A. c h i ~ e n s i s ~ ' ~  i n  South America. About t w e n t y - f i v e  a l k a l o i d s  have so f a r  been 

i s o l a t e d l w 8  from these p l a n t s ,  some o f  unknown o r  i n c o m p l e t e l y  known s t r u c t u r e s .  

Apar t  from t h e  A r i s t o t e l i a s ,  o f  wh ich  t h e r e  a r e  one o r  two o t h e r  species l e s s  w e l l  d e f i n e d  

b o t a n i c a l l y ,  c e r t a i n  Elaeocarpus spp. from New Guinea be long ing  t o  t h e  same f a m i l y  c o n t a i n  a  range 

of i n d o l i r i d i n e  and r e l a t e d  a l k a l o i d s 9 ,  i n c l u d i n g  one w i t h  an i n d o l e  r e s i d u e .  The a l k a l o i d s  

so f a r  r e p o r t e d  from the  A r i s t o t e l i a s  a l l  have 20 carbon atoms and two n i t r o g e n s ,  and c o n t a i n  an 

i n d o l e  o r  some c l o s e l y  r e l a t e d  nuc leus ;  fur thermore,  they  a l l  have geminal d imethy ls ,  p l u s  an 

e x t r a  methyl  group except  one example which has a  v i n y l i d i n e  group i n s t e a d :  these  f e a t u r e s  

s t r o n g l y  suggest t h a t  t h e  A r i s t o t e l i a  a l k a l o i d s  o r i g i n a t e  i n  a  t r y p t a m i n e  and a  monoterpenoid u n i t  

A  l a r g e  range o f  well-known i n d o l e  a l k a l o i d s  have a s ~ m i l a r  o r i g i n ,  s t a r t i n g  u l t i m a t e l y  f rom 

g e r a n i o l  as t h e  t e r p e n o i d  u n i t ,  b u t  t h i s  undergoes profound s t r u c t u r a l  changes t o  seco logan in  
10 b e f o r e  be ing  l i n k e d  t o  t h e  t r y p t a m i n e  . 

The A r i s t o t e l i a  a l k a l o i d s  on t h e  o t h e r  hand appear t o  owe t h e i r  o r i g i n  t o  a  l i n k a g e  between 

t r y p t a m i n e  and an unarranged t e r p e n o i d  u n i t  such as g e r a n i o l ,  f o l l o w e d  by a  v a r i e t y  o f  m o l e c u l a r  

10  rearrangements as i n  t h e  b i o s y n t h e s i s  of o t h e r  i n d o l e  a l k a l o i d s  . The f o l l o w i n g  scheme, wh ich  

a t  p resen t  l a c k s  exper imenta l  suppor t  b u t  may serve as a  work ing  hypo thes is  f o r  l a b e l l i n g  

exper iments,  suggests a  p o s s i b l e  b i o g e n e t i c  pathway f o r  a l l  the  A r i s t o t e l i a  a l k a l o i d s  so f a r  

r e p o r t e d .  The t r a n s f o r m a t i o n s  i n v o l v e d  i n  t h e  scheme, such as o x i d a t i o n  a t  an a - p o s i t i o n  t o  

n i t r o g e n ,  o r  f o r m a t i o n  of a  new N-C bond th rough  n u c l e o p h i l i c  a t t a c k  by a  n i t r o g e n ,  a r e  wel l -known 

and a l l  have ana log ies  i n  a l k a l o i d  b iogenes is .  The scheme presen ts  a  f e a s i b l e  pathway t o  

p e d u n c u ~ a r i n e l ' ~ ,  which i s  unique amongst n a t u r a l l y - o c c u r r i n g  a l k a l o i d s  i n  hav ing  an N- isopropy l  

group.  The p l a u s i b l e  r o u t e  from a r i s t o t e l i n e  t o  t h e  A. c h i l e n s i s  a l k a l o i d s  a r i s t o t e l i n i n e ,  

a r i s t o t e l o n e  and a r i s t o n e ,  was proposed by B i t t n s r  &a. 7 
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