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T h e  C o n s t i t u t i o n  o f  t h e  A l l o y o h i m b a n e s a  

"While t h e  s t e r e o c h e m i s t r y  of t h e  r i n g  s k e l e t a  of t h e  
a lka lo ids  a l l o y o h i m b i n e  a, e - y o h i m b i n e ~  ( rauwolscine3) ,  
3 -ep i -m-yoh imbinO,  d e s e r p i d i n O  a n d  r e s e r p i n O  is b a s e d  
e s s e n t i a l l y  on  t he  a s s i g n m e n t  of a n  all-cis  c o n f i g u r a t i o n  
t o  t h e  h y d r o g e n a t i o n  p r o d u c t  of t h e  o c t a d e h y d r o y o -  
h i m b a n e  s e m p e r v i r i n e  5 a n d  of t h e  s y n t h e t i c  A 3 -dehydro-  
a l l o y o h i m b a n e %  t h i s  f o r m u l a t i o n  is s o m e w h a t  in  j eop-  
a r d y  b e c a u s e  of t h e  a lka l i ne  n a t u r e  of t h e  r e d u c i n g  
med ium~,  a n d  b e c a u s e  of t h e  f ac t  t h a t ,  as n o w  can  be  
r e p o r t e d ,  c a t a l y t i c  h y d r o g e n a t i o n  of s e m p e r v i r i n e  a t  
p H  10 a n d  48 p o u n d s  p r e s su re  p r o d u c e d  5 5 - 6 6 %  d,l- 
a l l o y o h i m b a n e  (I), m.p .  149-150  ° as well as 2 ,6% d, 1- 
e p i a l l o y o h i m b a n e  ( I I I ) ,  m .p .  187-188 °8. D e s p i t e  t h e i r  
c o m p a r a b l e  e n e r g y  c o n t e n t , - b o t h  c o m p o u n d s  posses s ing  
in  t h e i r  f a v o r a b l e  c o n f o r m a t i o n s  t w o  ax ia l  a n d  one  
e q u a t o r i a l  b r i d g e h e a d  h y d r o g e n  a t o m s - ,  I a n d  I I I  
s h o u l d  be  d i s t i n g u i s h a b l e  b y  t h e i r  d i f f e r en t  r e a c t i v i t y  a t  
C-3 a n d  N b. T h u s  t h e i r  d i s t i n c t  d i f f e rence  in  b a s i c i t y :  
pK~ (in 8 0 %  me thy l ce l l u so lve )  of 7.12, 7.13 for I a n d  
7.48, 7.51 for  I I I ,  t h e  f ac t  t h a t  I I I  r e a d i l y  f o r m s  a n  
a m i n e  ox ide  whi l e  I does  no t ,  a n d  t h e  f ac t  t h a t  I c a n  
be  d e h y d r o g e n a t e d  eas i ly  b y  p a l l a d i u m - m a l e i c  ac id  9 in  
s h a r p  c o n t r a s t  to  I I I  s t r o n g l y  s u p p o r t  t h e  p r e s e n t l y  
a c c e p t e d  s t r u c t u r e s  of at lo-  a n d  e p i a l l o - y o h i m b a n e .  

Because  of t h e  i m p o r t a n c e  of r e c e n t  C-3 e p i m e r i s a t i o n s  
in  t he  a lka lo id  series  ~, s im i l a r  s tud ie s  were  u n d e r t a k e n  
o n  c o m p o u n d s  I a n d  I I I .  C o n c . - h y d r o b r o m i c - a c e t i c  acid 
t r e a t m e n t  of either i somer ,  p r o c e e d i n g  b y  w a y  of C(3)-N b 
b o n d  r u p t u r e  (cf. I I ) ,  y i e lded  74 ~ 5 %  of a m i x t u r e  
c o n t a i n i n g  78 d= 1 %  I I I .  On  t h e  o t h e r  h a n d  a lka l i ne  
t r e a t m e n t  of either c o m p o u n d  u n d e r  H u a n g  M i n i o n  
c o n d i t i o n s  p r o d u c e d  78 % of a m i x t u r e  c o n t a i n i n g  o n l y  
4 %  of i s o m e r i s e d  a m i n e .  I n c r e a s e d  b a s i c i t y  of t he  
m e d i u m  e n h a n c e d  t h e  c o n v e r s i o n  as well  as  t h e  d e s t r u c -  
t i o n  of t h e  c o m p o u n d s .  These  r e su l t s  s ign i fy  t h a t  o n l y  
a e i d - c a t a l y s e d  e p i m e r i s a t i o n s  r e ad i l y  a t t a i n  e q u i l i b r i u m ,  
a n d  t h a t  o n l y  t h i s  t y p e  of d a t a  c a n  be  used  sa fe ly  as  
c r i t e r ion  for  c o n f i g u r a t i o n a l  a s s i g n m e n t s  of t h e  a lka lo ids .  

T h e  a c i d - i n d u c e d  c o n v e r s i o n  of d e s e r p i d i n e  a n d  
r e se rp ine  t o  t h e i r  al lo e p i m e r s  ~ c l ea r ly  d e m o n s t r a t e s  t h a t  
t h e  a lka lo ids  c o n t a i n  ax i a l ly  o r i e n t e d  C-16 a n d  C-18 
s u b s t i t u e n t s  ( IVa)  or  p r e f e r a b l y  a n  ax ia l  C(2)-C(3) 
l i nkage  (Va)  whi l e  t h e  al to c o m p o u n d s  possess  t h e  more  
t h e r m o d y n a m i c a l l y  s t a b l e  c o n f i g u r a t i o n  V I  a. The  intra~ 
m o l e c u l a r  f o r m a t i o n  of a q u a t e r n a r y  a m m o n i u m  sa l t  
f r om m e t h y l  r e s e r p a t e  18 - to sy l a t e  u n d e r  e s sen t iMly  
so lvo ly t i c  c o n d i t i o n s  (coll idine or  d i m e t h y l f o r m a m i d e )  2 
sugges t s  s t r o n g l y  n e i g h b o r i n g  g r o u p  p a r t i c i p a t i o n  b y  t he  
1 7 - m e t h o x y l  in  d i s p l a c e m e n t  a n d  p e r h a p s  also e l i m i n a -  
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t i o n  r e a c t i o n s  a t  C-18. T h i s  r e q u i r e m e n t  m a k e s  a n  all- 
t r a n s  a r r a n g e m e n t  of r ing  E s u b s t i t u e n t s  m a n d a t o r y  
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a Y = OMe, Z = OCOCdH2(OMe)3 b Y = OH, Z = H 
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and  l imi ts  t he  s t r u c t u r e  of rese rp ine  and  deserp id ine  to  
VI I  a a n d  b. 
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The ac id -ca t a lysed  3-epi-~c-yohimbine- to-rauwolscine 
t r a n s f o r m a t i o n  1 ind ica te s  t h a t  t he  fo rmer  has  an axial  
c a r b o m e t h o x y  g roup  ( IVb)  or an  axial  C(2)-C(3) l inkage  
(Vb) while in t he  l a t t e r  b o t h  func t ions  are e q u a t o r i a l l y  
d i rec ted .  The  d e m e t h y l a t i o n  of dese rp id ino l  to  rau-  
wolscinyl  a lcohol  I, w i th  l i t t le  l ikel ihood of invers ion  at  
C-17, also po in t s  to  a t r ans  r e l a t ionsh ip  of r ing E subs t i -  
t u e n t s  in a - y o h i m b i n e  (VIII)  and  its C-3 e p i m e r  ~. 
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E.  WENKERT a n d  LIANG H. L tu  

Department o[ Chemistry, Iowa State College, Ames, 
( Iowa) ,  June 17, 1955. 

Zusammen[assung 

Die zur  Zeit  a n g c n o m m e n e  s t e r e o c h e m i s c h e  F o r m u -  
l ierung yon  a l l o - Y o h i m b a n  wird  d u t c h  die T a t s a c h e  ge- 
s t i i tz t ,  dass  e p i - a l l o - Y o h i m b a n  (III) eine st~irkere Base  
als a l l o - Y o h i m b a n  (I) ist .  F e r n e r  b i lde t  I I I  e in A m i n -  
o x y d ,  w~ihrend I dies n i c h t  tu t .  I wird  k a t a l y t i s c h  e rheb -  
l ich l e ich te r  zu e iner  quatern/~ren V e r b i n d n n g  d e h y d r i e r t  
als I I I .  Zwischen  I u n d  I I I  b i lde t  s ich ein s~iurekataly- 
s ier tes  Gle ichgewich t ,  das  78,7% I I I  enth~ilt. Diese E r -  
gebnisse  u n d  eine neue I n t e r p r e t i e r u n g  der  V e r w a n d l u n g  
von R e s e r p s ~ u r e m e t h y l e s t e r t o s y l a t  in eine quatern~ire 
A m m o n i u m v e r b i n d u n g  d e u t e n  da r au f  hin,  dass  d e m  
Rese rp in  und  d e m  Dese rp id in  die s t e r i sche  F o r m e l  V I I  
z u k o m m e n  muss .  
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R a u w o l f i a  A l k a l o i d s  X X I .  

T h e  S t e r e o c h e m i s t r y  
of  R e s e r p i n e  a n d  D e s e r p i d i n e  

We have  p rov i s iona l ly  favored  the  s t e r eochemica l  
fu rmula  I for rese rp ine  a n d  dese rp id ineL  A recen t ly  
r e p o r t e d  e x p e r i m e n t a l  f ind ing  has  been  i n t e r p r e t e d  by  
a n o t h e r  g r o u p  of i n v e s t i g a t o r s  e t o  ind ica te  a s imi la r  
fo rmula ,  t t o w e v e r ,  ce r t a in  new fac ts  have  been o b t a i n e d  
wh ich  e s t ab l i sh  the  express ion  I I  as more  nea r ly  re- 
p r e s e n t i n g  the  s t e r e o c h e m i s t r y  of these  alkaloids.  
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Reserpine: R - -OCH.~, R' = -COC.oH~:(0CH3) 3 
Deserpidine: R = - H ,  R" = -COC6Ha(OCHa) , 

I t  h a d  p rev ious ly  been  a s s u m e d  t h a t  the  d r iv ing  force 
for t he  e p i m e r i z a t i o n  reac t ion  at  C-3 of rese rp ine  and  i ts  
de r iva t ives  and  de r iva t ives  of dese rp id ine  res ided  in t he  
g rea t e r  i n h e r e n t  s t a b i l i t y  of t h e  a l l o y o h i m b a n e  over  t h e  
3 -ep i a l l oyoh imbane  skele ton*.  H o w e v e r ,  f u r t h e r  in- 
ves t iga t ions  r evea l ed  t h a t  t he  allo- and  3-epia l loyohim-  
banes  w i t h o u t  a s y m m e t r i c  s u b s t i t u t i o n  a t  C-16, C-17 or  
C-18 u n d e r  cond i t i ons  of t he  i somer i za t ion  are  of ap-  
p r o x i m a t e l y  equa l  s tab i l i ty .  Fo r  example ,  m e t h y l  an-  
h y d r o r e s e r p a t e  4 wh ich  m u s t  possess  the  allo conf igura-  
t ion  since it m a y  be o b t a i n e d  f r o m  m e t h y l  3-iso- 
r e se rpa t e  t o s y l a t e  as well as f rom t h e  n o r m a l  to sy la t e ,  
on  t r e a t m e n t  w i t h  acid,  gives l l - m e t h o x y - 3 - e p i a l l o -  
y o h i m b o n e  [m.p.  2¢0-243°;  I ic~ + 72 ° (chloroform).  
Ca lcu la ted  for C2oH,4N,O,: C, 74.04; H, 7.46; N, 8-64. 
F o u n d :  C, 73.88; H, 7.57; N, 8.49] as well  as t he  previ -  
ous ly  descr ibad  l l - m e t h o x y a l l o y o h i m b o n e  (reserpone) 5 
in a r a t io  of 3 to  2. F u r t h e r m o r e  it has  been  s h o w n  ~ t h a t  
t he  c o m p o s i t i o n  of t he  s y s t e m  3 -ep ia l loyoh imbane-  
a l l o y o h i m b a n e  a t  acid a t t a i n e d  equ i l ib r ium is 3.6 to  1. 

The  reason  for t h e  c o m p l e t e  e p i me r i z a t i o n  of r e se rp ine  
a n d  its d e r i v a t i v e s  and  ce r t a in  de r iva t i ve s  of dese rp id ine  
m u s t  the re fo re  lie in t h e  s ter ic  r e la t ionsh ip  of t he  sub-  
s t i t u e n t s  in r ing  E. On the  basis  of I, t he  iso c o m p o u n d s  
(conformation IIIa) wi th  1 ,3-diaxia l  i n t e r a c t i o n s  no t  
possessed  b y  t h e  n o r ma l  c o m p o u n d s  would  be the  less 
s tab le  r a t h e r  t h a n  the  more  s tab le  of t he  pai rs  of e p i me r s .  
However ,  t h e  express ion  I I  ( con fo rma t ion  I r a )  g ives  
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