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T h e  B i o g e n e s i s  of  the  Tabernanthe lboga 
A l k a l o i d s  * 

I n  r e c e n t  yea r s  m u c h  progress  h a s  b e e n  m a d e  o n  t h e  
p a r t  of c h e m i s t s  to  d e v e l o p  a se t  of w o r k i n g  h y p o t h e s i s  
b y  w h i c h  t h e  b i o s y n t h e s i s  of indole  a lka lo ids  m i g h t  be  
e x p l a i n e d  in  b r o a d  o u t l i n e L  I n  t h i s  w a y  t h e  s t r u c t u r e s  
of such  a p p a r e n t l y  u n r e l a t e d  c o m p o u n d s  as  s t r y c h n i n e ,  
y o h i m b i n e ,  a j m a l i n e  a n d  c i n c h o n i n e  h a v e  b e e n  r a t i o n -  
al ized.  Since t h e  r i ng  s y s t e m  of t h e  m a j o r  Tabernanthe 
iboga alkalo ids ,  iboga ine ,  i b o g a m i n e  a n d  t a b e r n a n t h i n e ,  
h a s  n o w  been  s h o w n  to  be  t h a t  in  (vi i i )  ~, i t  s e e m e d  ap-  
p r o p r i a t e  to  cons ide r  h o w  i t  m i g h t  be  poss ib le  to  a c c o u n t  
for  i t s  f o r m a t i o n  b a s e d  on  t h e  ex i s t i ng  theor ies .  
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d i f f i cu l tyL  One  is l ead  to  s p e c u l a t e  on  t h e  poss ible  oc- 
c u r r e n c e  of a lka lo ids  s imi l a r  to  (VI) w h i c h  would  con- 
t a i n  a h y d r o x y l  in  t h e  pos i t i on  shown .  T h e  h i g h  mole- 
cu la r  w e i g h t  V o a c a n g a  a lka lo ids ,  e .g. ,  v o a c a m i n e  4 and 
v o a c o r i n e  s m a y  well  ar ise  f rom i n t e r m e d i a t e s  in  such  a 
b iogene t i c  s c h e m e  as sugges t ed  a b o v e .  

W.  I. TAYLOR 

C I B A  Pharmaceutical  Products Inc. ,  Summi t ,  N.  J., 
U S A . ,  J u l y  23, 1957. 

Zusammen/assung  

Die vo r l i egende  A r b e i t  schlAgt  e ine  Biogenese  der  
T a b e r n a n t h e - A l k a l o i d e  vor ,  die v o n  e i n e m  ~-Kondensa -  
t i o n s p r o d u k t  y o n  T r y p t o p h a n  m i t  3 , 4 -D ioxypheny l -  
a l a n i n  a u s g e h t .  De r  s i ebeng l iedr ige  R i n g  C dieser 
A lka lo ide  e n t s t e h t  d u r c h  R i n g 6 f f n u n g  u n d  e rneu te  
R i n g s c h l i e s s u n g  e ines  O x y d a t i o n s p r o d u k t e s .  Wei te re  
S t u f e n  u m f a s s e n  eine M a n n i c h - K o n d e n s a t i o n ,  eine 
R e d u k t i o n  u n d  e i n e n  R i n g s c h l u s s  zu e ine r  H y d r o x y -  
c a r b o x y v e r b i n d u n g ,  aus  de r  d u r c h  e in f ache  R e a k t i o n e n  
V o a c a n g i n  u n d  I b o g a i n  a b g e l e i t e t  w e r d e n  k 6 n n e n .  

3 It  is already known that voacangic acid suffers decarboxylation 
in acidic media to furnish ibogaine [M.-M. JANET and R. GOUTAR~L, 
C. R. Acad. Sci. Paris Z41, 986 (1955)]. Compare the analogous de- 
carboxylation of 2-substituted 2-carboxy-fl-carbolines [G. HAHN, L. 
I~.~R~VALD, O. SCHALES, and M. WERNER, Ann. 550, 107 (1935)]. 

4 R. GOUTAREL, F. PERCHERON, and M.-M. JANet, C. R. Acad. 
Sci. Paris 243, 1670 (1956). 

5 R. GOUTAREL and M.-M. JANET, C. R. Acad. Sci. Paris 242, 2981 
(1956). 
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A plaus ib le  rou t e  s t a r t s  f r o m  t h e  a - t y p e  c o n d e n s a t i o n  
p r o d u c t  (I) de r ived  f rom t r y p t o p h a n  a n d  3 : 4 - d i h y d r o x y -  
p h e n y l a l a n i n e .  R i n g  C can  b e c o m e  s e v e n  m e m b e r e d  as a 
consequence  of a n  e l i m i n a t i o n  fol lowed b y  r e a d d i t i o n  of 
t h e  basic  n i t rogen ,  a c t i v a t i o n  for  t h e  f i r s t  s t ep  b e i n g  
p r o v i d e d  b y  a c a r b o n y l  g r o u p  e i t h e r  in  a n  o -qu inone  
[ such  as (II)] or in  t he  W o o d w a r d  f ission p r o d u c t  ( [ I I ) .  
T h e  Michae l  t y p e  r ing  c losure  of (IV) in  t h e  s econd  s t ep  
to  f ina l ly  yield (V) requi res  l i t t l e  c o m m e n t .  M a n n i c h  con-  
d e n s a t i o n  w i t h  f o r m a l d e h y d e  a n d  r ing  c losure  c o m p l e t e s  
t h e  e l a b o r a t i o n  of t h e  ske le ton  (VI),  whose  c o n v e r s i o n  
i n t o  v o a c a n g i n e  2 (VII)  or iboga ine  ( V I I I )  offers  no  

H y d r o x y p r o l i n e  P r o d u c t i o n  in Chick  Fibroblast  
Cu l tures  

Introduction.--  W h i l e  i t  is well  k n o w n  t h a t  a rgyrophi l  
f ibres  deve lop  in  f i b r o b l a s t  cu l tu re s ,  h i s to log ica l  me thods  
p r o v i d e  a t  b e s t  a n  i n a d e q u a t e  q u a n t i t a t i v e  assessment  
of t h e i r  p r o d u c t i o n .  H y d r o x y p r o l i n e  is a n  imino  acid 
f o u n d  in  col lagen,  r e t i cu l i n  a n d  in  c e r t a i n  soluble 
s u b s t a n c e s  w h i c h  a re  p r o b a b l y  t h e i r  p r e c u r s o r s  (HARK- 
NESS et al. 1, OREKHOVITCH et al.2). W e  t h o u g h t  i t  of 
i n t e r e s t  to  m e a s u r e  q u a n t i t a t i v e l y  t h e  p r o d u c t i o n  of 
h y d r o x y p r o l i n e  in ch i ck  a o r t a  c u l t u r e s  as a n  i ndex  of 
t h e i r  f o r m a t i o n  of e x t r a c e l l u l a r  f ibre  m a t e r i a l .  18-day 
e m b r y o s  were  used  w i t h  c u l t u r e  per iods  of 10, 21 and 
28 days .  

I t  h a s  b e e n  sugges t ed  (STETTEN3) t h a t  p ro l ine  is a 
p r e c u r s o r  of h y d r o x y p r o l i n e ,  a n d  we h a v e  f u r t h e r  as- 
sessed t h e  e f fec t  of p ro l ine  e n r i c h m e n t  on  h y d r o x y p r o -  
l ine  f o r m a t i o n .  

Materials and Methods 

Cul tures . - -Whi te  L e g h o r n  eggs were  used  a n d  incuba t -  
ed  a t  38°C for 18 days .  E m b r y o s  were  r e m o v e d  unde r  
a sep t i c  cond i t i ons ,  t h~  t h o r a x  opened ,  a n d  t h e  h e a r t  and 
p r o x i m a l  p a r t s  of t h e  g r e a t  vessels  r e m o v e d .  The  l a t t e r  
were c u t  i n t o  sma l l  pieces  of a b o u t  1 m m  a for  cul ture .  
Cu l tu re s  were  c o n t i n u e d  to  10, 21 a n d  28 days .  
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