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A ONE-STEP SYNTHESIS OF EVODIAMINE AND RUTECARPINE 
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Evodiamine (1) and r u t e c a r p i n e  (21 were s y n t h e s i s e d  

by condensa t ion  o f  3,4-dihydro-D-carboline (51 w i t h  t h e  

ke tene imines  ( 6  and 12)  d e r i v e d  from N-me thy lan th ran i l i c  

a c i d  ( 7 )  and a n t h r a n i l i c  a c i d  (101 ,  r e s p e c t i v e l y .  

Evodiamine ( 1 1  and r u t e c a r p i n e  ( 2 )  , t h e  i ndo loqu inazo l ine  a lka-  

l o i d s  found in- r u t a e c a r p a , l t 2  have been s y n t h e s i s e d  by many 
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methods. 3-7 A l t e r n a t i v e l y ,  we i n v e s t i g a t e d  t h e i r  s y n t h e s i s  

t h e  cyc loadd i t ion  r e a c t i o n  developed i n  our  l abo ra to ry8  and now 

wish t o  r e p o r t  our  s u c c e s s f u l  r e s u l t s .  

The mass s p e c t r a l  c leavage  of  evodiamine (1) invo lves  a  r e t r 0  

Diels-Alder  t ype  f ragmenta t ion  o f  Dr ing ,  t o  form two c h a r a c t e r i s t i c  

i o n s ,  t h e  3,4-dihydro-R-carboline ion  ( 3 )  and keteneimine ion  ( 4 ) .  

Since  t h e  Woodward-Hoffmann r u l e 9  sugges t s  t h e  I 4  + 2 lcyc loadd i t ion  

t o  be  a  r e v e r s i b l e  r e a c t i o n ,  we u t i l i z e d  t h e  synthons (5 and 6 ) ,  

corresponding  t o  t h e  fragment i o n s  ( 3  and 4 1 ,  f o r  a  new s y n t h e t i c  

procedure f o r  evodiamine (1). 
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H e a t i n g  N - m e t h y l a n t h r a n i l i c  a c i d  ( 7 )  w i t h  t h i o n y l  c h l o r i d e  

i n  d r y  b e n z e n e  gave  an  u n s t a b l e  s u l f i n a m i d e  a n h y d r i d e  ( 8 ) .  

w h i c h  upon t r e a t m e n t  w i t h  3 , 4 - d i h y d r o - B - c a r b o l i n e  ( 5 )  i n  d r y  

b e n z e n e  a t  room t e m p e r a t u r e  e v o l v e d  s u l f u r  d i o x i d e  t o  a f f o r d  r e g i o -  

s e l e c t i v e l y  e v o d i a m i n e  ( l ) ,  m.p. 268 - 270° i t ,  m.p. 270 - 

2 7 2 O ) ,  m/e 303 ( M + ) ,  i n  65 % y i e l d .  The i . r .  [ v  max (CtIC13) 3475 

and 1640 cm-ll ,  U . V .  [ V  max (MeOH) 292,  283 ,  273 ,  a n d  268 nml a n d  

n . m . r .  [ E  (CDC13) 2 .53  (3H, s ,  NCH3) and 5 .90 ( I . H ,  s ,  C H I ]  s p e c t r a  

o f  (1) w e r e  s u p e r i m p o s a b l e  w i t h  t h o s e  o f  t h e  n a t u r a l  p r o d u c t .  



I n  t h i s  r e a c t i o n ,  t h e  su l f inamide  anhydride ( 8 )  was presumably 

conver ted  i n t o  t h e  keteneimine ( 6 )  followed by r e g i o s e l e c t i v e  re-  

a c t i o n  w i t h  3,4-dihydro-0-carboline (5) by a  concer ted  ("4 + " 2 ) -  

cyc loadd i t ion  p a t t e r n  t o  form evodiamine (1) .  However a  s t epwise  

mechanism y& t h e  in t e rmed ia t e  ( 9 )  can n o t  be r u l e d  ou t .  

S ince  t h e  above rou te  i s  based on mass s p e c t r a l  f ragmenta t ion ,  

we propose t h a t  t h i s  type  of  s y n t h e s i s  i s  c a l l e d  "Synthes is  Based 

on Mass S p e c t r a l  Cleavage (Re t ro  Mass S p e c t r a l  S y n t h e s i s ) " .  

In a  s i m i l a r  manner, r u t e c a r p i n e  ( 2 )  was a l s o  ob ta ined  i n  one 

s t e p .  Thus, t r ea tmen t  of t h e  su l f inamide  anhydride (11) ,I1 de r ived  
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from a n t h r a n i l i c  a c i d  (101 and t h i o n y l  c h l o r i d e ,  w i t h  5 i n  d r y  

benzene a t  room t empe ra tu r e  gave i n  85 % y i e l d  r u t e c a r p i n e  ( 2 1 ,  

0 t 
m.p.. 259O (lit..3 m.p. 258 ) ,  m/e  287 (M ) ,  by a  spon t aneous  de- 

hyd rogena t i on  o f  t h e  i n i t i a l  p roduc t  (131 .  Our p r o d u c t  was i d e n t i -  

c a l  w i t h  n a t u r a l  r u t e c a r p i n e  i n  i . r .  [ v  max ( K B r l  3325 and 1655 

- 1 c m  I ,  U.V. [ V  max (MeOHl 361, 344, 330, 288, and 276 nml and 

n .m . r .  [ 6 ( c D c ~ ~ ) .  3 .23  (2H, t ,  J 7 Hz, A r C H 2 1  and 4.60 (2H. t ,  - J 

7 H z ,  NCH21 I .  

Thus, w e  have accompl i shed  a  one - s t ep  s y n t h e s i s  o f  evodiamine  

and r u t e c a r p i n e  by S y n t h e s i s  Based on Mass S p e c t r a l  Cleavage ( R e t r o  

mass s p e c t r a l  s y n t h e s i s ) .  
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