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SYNTHESIS OF ELLIPTICINE : REVIEW AND COMPUTER SUGGESTIONS 
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A b s t r a c t  - A r e v i e w  of r e c e n t  s y n t h e s e s  of e l l i p t i c i n e  i s  p r e s e n t e d  a n d  some - 
suggestions of a c m p u t e r  assisted o r g a n i c  s y n t h e s i s  program are g i v e n .  

1 2 
Corey a n d  r e c e n t l y  Hamon a n d  Young h a v e  shown t h e  u t i l i t y  of t h e  a n a l y t i c a l  a p p r o a c h  in o r g a n i c  

3 s y n t h e s i s .  We w r o t e  a computer  program u s i n g  t h i s  method . The p r i n c i p l e  of t h i s  computer  program 

18 t o  d e l e t e  successively t h e  bonds of t h e  t a r g e t  compound. The program d e l e t e  one bond,  t h e n  two 

bonds ,  a n d  so on, u p  t o  a l l m l t  g i v e n  by t h e  user. Only  t h e  s k e l e t o n  of t h e  t a r g e t  compound i s  re- 

p r e s e n t e d ,  t h e  n a t u r e  of t h e  bonds are n o t  d i s p l a y e d ,  s i n c e  t h e  a m  of t h e  program i s  t o  g i v e  i d e a s  

of s y n t h e s i s  w i t h o u t  y e c o n c e p t i o n .  

Scheme 1 shows t h e  s i m p l e  example of t h i a z o l e  where t h e  program d e l e t e d  one a n d  two bonds.  From 

t h e  schemes g i v e n  by t h e  compute r ,  t h e  c h e m i s t  h a s  t o  i n v e n t  s y n t h e s e s  which b u i l d  up t h e  broken 

bonds i n  one o r  s e v e r a l  s t e p s .  

 his v e r y  a m p l e  a p p r o a c h  may s u g g e s t  new s y n t h e s e s  by b r e a k i n g  t h e  t a r g e t  compound i n  new frag- 

ments .  We used  t h l s  method t o  examine t h e  s y n t h e s i s  of e l l i p t i c i n e  known for i t s  i n t e r e s t i n g  

4 
antitumor a c t i v i t y  . 

SCHEME 1 



RESULTS 

4  5-24 
S i n c e  a r e c e n t  r e v i e w  s y n t h e t i c  i n t e r e s t  i s  Yet shown i n  s y n t h e s i s  of e l l i p t l c i n e  a n d  a n a l o g s  

because  most  of t h e s e  a p p r o a c h e s  do n o t  a l l o w  e a s y  access t o  a wide  v a r i e t y  of d e r i v a t i v e s ,  a n d  

t h e  need fo r  a general s y n t h e t i c  a p p r o a c h  i s  st i l l  p r e s e n t .  

The s t a r t i n g  m a t e r i a l s  of t h e s e  l a s t  s y n t h e s e s  are l l s t e d  in scheme 2. 

We o r d e r e d  t h e  program t o  b reak  o n l y  two bonds which l e a d s  t o  253  s o l u t i o n s .  We c a n n o t  g l v e  h e r e  

a l l  t h e  p o s s i b i l i t i e s  ( t h e y  are a v a i l a b l e  upon r e q u e s t ) .  We show i n  scheme 3  t h e  s o l u t l o n s  which 

cover t h e  a l r e a d y  known s y n t h e s i s .  The d o t t e d  bonds i n d i c a t e  t h e  l a s t  s t e p  ( s )  of t h e  r i n g  syn- 

t h e s i s .  

s a n e  o f  t h e  253  computer  s u g g e s t i o n s  are l i s t e d  i n  scheme 4 .  These  s o l u t i o n s  have  heen s e l e c t e d  

because  i )  t h e y  s u g g e s t  a w e l l  known r e a c t i o n  such  a s  Die l s -Alder  r e a c t i o n  o r  i i )  t h e y  i n v o l v e  

a s i m p l e  o r  an i n t e r e s f i n g  s t a r t i n g  s k e l e t o n .  

S e v e r a l  s o l u t l o n s  s u g g e s t  t h e  possibility of intramolecular D i e l s - A l d e r  r e a c t i o n  ( s o l u t i o n s  L-9) 
S y n t h e s e s  ( 3 )  a n d  (4) seem p a r t i c u l a r l y  a t t r a c t i v e  : - 

A r e c e n t  r e v i e w  showed t h a t  t h e  i n t r a m o l e c u l a r  Die l s -Alder  r e a c t i o n  can be used  t o  s y n t h e s i z e  a 

"=Pie ty  of p o l y ~ y ~ l i c  a ' b  a n d  D i e l s - A l d e r  r e a c t i o n s  w i t h  v i n y l  i n d o l e s  have  been t r i e d  

s u c c e s s f i l ~ y ~ ~ - ~ ~ .  

58b S o l u t i o n s  (2)  a n d  (n) s u g g e s t  a n  1 , 3 - d i p o l a r  i n t r a m o l e c u l a r  c y c l o a d d i t i o n  . 
Most of t h e  knowusyntheses  s t a r t  w i t h  t h e  i n d o l e  n u c l e u s  formed by r i n g s  A + B ( s c h c v e  31, b u t  

none t r y  t o  s t a r t  w i t h  t h e  i n d o l e  n u c l e u s  made by r i n g s  B + C a s  s u g g e s t e d  by s o l u t i o n s  ( 2 2 ) - ( 2 3 ) .  

Othe r  s o l u t i o n s i n v o l v e  more c o m p l i c a t e d  s k e l e t o n s  b u t  some may s u g g e s t  new ideas of s y n t h e s i s  and 

r e a c t i o n .  

63-64 
S o l u t i o n s  ( 2 8 )  a n d  (?_9) h a v e  been p lanned  . 

CONCLUSION 

T h i s  program i s  s l m p l e r  t h a n  t h e  c l a s s i c a l  a p p r o a c h  of t h e  computer  a s s i s t e d  o r g a n i c  ~ y n t h e s i s ~ ~ - ~ '  

b u t  i t  may however s u g g e s t  new s y n t h e s e s  s u c h  a s  s o l u t i o n s  ( 3 )  a n d  (9. - 
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