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Rauwolf ia  Alkalo ids  XLVII 
Isoreserpi l ine-~v-Indoxyl ,  its Iso lat ion,  Synthes i s  

and S t r u c t u r e  

W e  have  been  concerned  wi th  m e t h o d s  for t he  conver-  
sion of yoh imbino id  alkaloids in to  new der iva t ives  which  
m a y  on the  one h a n d  prov ide  a s imple  w a y  of d e t e r m i n i n g  
the  de ta i led  s t ruc tu res  of re la ted  c o m p o u n d s  or  on t h e  
o the r  h a n d  an t i c ipa te  a lkaloids  y e t  to  be r epo r t ed  1 Thus  
we have  been  able to  p repa re  in a s imple  way,  such  oxin-  
dote alkaloids as mi t raphy l l ine ,  r hyncophy l l i ne  2 and  cara-  
panaub ine  ~ f rom the i r  indole  equiva len ts .  I n  t he  l a t t e r  
case th is  was done  by  t r ea t ing  isoreserpi l ine w i th  a lead 
t e t r a -acy la t e  and  a weak  acid (I + i I  --> I I I ) .  \ ¥ e  have  
observed  t h a t  if acy loxyindolen ines  s imilar  to  I I  were  
t r ea t ed  wi th  base * t h e y  were first  me thano l i zed  to  the  cor- 
r e spond ing  h y d r o x y i ndo l en ine s  which  s u b s e q u e n t l y  re- 
a r ranged  more  or less readi ly  (this be ing a func t ion  of t he  
C 3 s t e r eochemis t ry  ~) to the  vMndoxyls  ~ (e.g. IV) mak ing  
avai lable  for t he  f i rs t  t ime  a possible new class of alka- 
loids. 
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rise in ref luxing acet ic  acid to a b o u t  10% of an iso- 
meric  vJ-indoxyl which  is i n s t a n t l y  r econve r t ed  to  t he  
s t a r t i ng  ma te r i a l  in t h e  p resence  of base.  For  t he  reasons  
ou t l ined  prev ious ly  ~, th is  behav iou r  would  be expec ted  if 
t h e  A-form (V) is more  s t ab le  t h a n  t h e  B- fo rm (VI) and  
if t h e  possible  h y d r o g e n  b o n d  in t he  con juga te  acid is 
only  weak.  This  receives s u p p o r t  f rom the  obse rva t ion  
t h a t  while  N a m e t h y t a t i o n  of yoh imb ine  has  l i t t le  effect  
on bas ic i ty  (pK~ 6.95--> 7.07 in 80% m e t h y l  eellosolve- 
water) ,  the  same a lkyta t ion  of yoh imbine  v - indoxy l  causes  
a m a r k e d  decrease (pK a 5.76 --~ 5.30) wh ich  is i n t e r p r e t e d  
as be ing due  to  increased s ter ic  h ind rance  on  t h e  s ame  
side of t he  molecule as the  lone pa i r  orbi ta l  of Nb, i.e. t he  
s t e r eochemis t ry  V. We therefore  ascribe to  reserpi l ine ~v- 
indoxyl  the  s t ruc tu re  IV. 
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Zusammen[assung. I soreserp i l ine-~- indoxyl  w u r d e  aus 
Rauwolfia vomitoria Afzel isoliert. Durch  eine e infache  
Synthese ,  au sgehend  yon  Reserpi l in ,  wurde  die S t r u k t u r  
dieses neuen  Alkaloids  bewiesen.  

N. FINCH, "~V. I. TAYLOR, a n d  P.  1R. ULSIIAFER 

Research Department, C I B A  Pharmaceutical Company, a 
Division o[ C I B A  Corporation, Summit (New Jersey, 
U.S.A.), March 25, 1963. 

Up till now t w e n t y  four  alkaloids have  been  isola ted  
f rom Rauwolfia vomitoria Afzel. and  the  e x a m i n a t i o n  oI t he  
alkaloidal  m o t h e r  l iquors con t inues  to be a f rui t ful  source 
of new bases.  F r o m  the  weak  base  f rac t ion  of a jmal ine  
crys ta l l iza t ion  m o t h e r  l iquors we have  ob ta ined ,  by  a 
combina t ion  of c h r o m a t o g r a p h y ,  n i t ra te  sal t  p rec ip i ta -  
t ion and  crys ta l l iza t ion ,  a new yellow alkaloid a long wi th  
reserpil ine and  isoreserpiline.  This  yel low compound ,  
Ce3H2sO6N26,v, h a d  m.p .  251-254 °, E c ~  ~ --254 ° (CHC13); 
UV km~* 224 m~  (e 22,910, 251 (28,840), 283 (11,750) and  
405 (5,600); I R  (CHC13) b a n d s  in t h e  ca rbony l  region a t  
1690, 1678, 1632 c m  -~, fac ts  cons i s t en t  w i th  i ts  fo rmula-  
t ion  as isoreserpit ine ~ - indoxy l  (IV). I t s  I r a g m e n t a t i o n  
p a t t e r n  in t he  mass  s p e c t r u m w a s  readi ly  i n t e r p r e t e d  on  
th i s  basis 8. 

Isoreserpi l ine in m e t h y l e n e  chlor ide  wi th  one  equ iva l en t  
of lead t e t r a  m - b r o m o b e n z o a t e  gave 7 -m-bromobenzoyI -  
oxy-7H-isoreserpi t ine  9, m.p.  164-165 ° [ ~  + 135 ° (CH- 
C13), Zma x 239 mix (e 47,860) and  294 (5,754), which  upon  
reflux in methanol ic  sodium m e t h o x i d e  furn ished  the  y,- 
indoxyl  IV in 25% yield, ident ica l  in all respects  wi th  t he  
na tu ra l  alkaloid. The s t e reochemis t ry  is therefore  def ined 
a t  all posi t ions except  the  spiro a t o m  (C~) ~ since the  
s t ruc tu re  10 of isoreserpiline is known  w i t h  ce r t a in ty .  

Deta i led  s tudies  wi th  the  more  a b u n d a n t  y o h i m b i n e  
~- indoxyl  4 (m.p. 218 °) [ e ] D -  192 ° (CHCl3), show t h a t  
a l though  it is unchanged  in ref luxing pyr id ine  it does give 
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Natural Products, Brussels, June 1'2, and Prague, August 81 (1962}. 
N. FINCH and W. I. TAYLOR, J. Amer. chem. Soe. s4, 1318, 8871 
(1962). 

3 N. FINCH, C. W. GEMENDEN, I. H. HSU, and W. I. TAYLOR, 
J. Amer. chem. Soc., in press. 

4 N. FINCH, C. W. GEMENDEt¢, L tI. Hsu, and W. I. TAYLOR, in 
preparation. 
Such rearrangements are well known in model compounds and in 
two classes of non-tetrahydro-/~-carboline alkaloids (inter alia, 
B. WITKOP, Bull. Soc. Chim. France I954, 42a.--M. F. BARTLETT, 
D. F. DICKEL, and W. I. TAYLOR, J. Amer. chem. Soc. 80, 126 

(t95s)). 
0 Satisfactory analyses have been obtained for all compounds re- 

ported. 
7 The same alkaloid has also been recognized in Rauwollia ligustrina 

Roem. et Shult. by J. M. MUELLER (private communication} and in 
Aspidosperma discolor A. DC. by N. DASTOOR and H. SC~MID, 
Exper. 19, '297 (196,9). 
This spectrum and those on related ~0-indoxyls were kindly obtained 
for us by C. DJERASSI and will be discussed in detail elsewhere a. 

9 This nomenclature is analogous to that used previously 3. The con- 
vention adopted to describe the stereochemistry of the spiro atom 
(C~ in IV) is also the same as that used in ~he ease of the oxindoles, 
viz., the suffix A for the C~ carbonyl below the plane of the CDE 
rings and B for the reverse 2. 
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