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Pharmaceutical Ins t i tu te ,  Tahoku Univers i ty ,  Aobayama,  S e n d a l ,  J a p a n  -- 

B i r c h  r e d c c t i o n  of 16-carboxyl-l5,16,17,18,19, 20-hexadehydro- 

17-methoxyyohimbane (8) ,  fol lowed by e s t e r i f i c a t i o n  g a v e  1 5 , 1 7 , 1 8 , 2 0 -  

tetradeh~dro-17-methoxy- 16-methoxycarbonylyohimbane ( I  o ) ,  which 

w a s  t r e a t e d  with oxal ic  a c i d  a n d  then hydroch lo r ic  a c i d  t o  a f f o r d  15 ,16-  

dehydroyohimbinone (2) tha t  had been a l r e a d y  c o r r e l a t e d  with (2)-  

yohimbine (4) .  

+ 
P r e v i o u s l y  we have  r e p o r t e d  a to ta l  s y n t h e s i s  of (-)-yohimhine (4) f r o m  the  ac tahydro-  

indolo[2,3-a]quinolizin-2-one ( I )  by us ing  a Rohinson anna la t ion  method & 15 ,16-  

+ 1 
dehydroyohimbinone (2) a n d  ( - ) -~oh imbinone  (3) .  In t h i s  communication we wish  t o  

+ 
r e p o r t  a n  a l t e r n a t i v e  to ta l  s y n t h e s i s o f  (-)-yohimhine (4)  by app l i ca t ion  of B i r c h  r e d k c -  

2 
t ion of the  1 5 , 1 6 , 1 7 , 1 8 , 1 9 ,  20-hexadehydroyohimba& d e r i J a t i v e  (8). 

1 5 , 1 6 , 1 7 , 1 8 , 1 9 ,  20-~exadehydro-0-methylyohimhine (5) ,  which had  been s y n t h e s i s e d  

in o u r  l a b o r a t o r y ,  w a s  r e d c c e d  with lithium i n  l iquid ammonia i n  ;he p r e s e n c e  of 2- 

p ropano l  t o  give 15,17,18,20-tetradehydro-l6-hydroxymethyl-l7-methoxyyohimbane 

(6) ,  mp 138 - 142' ( f rom methanol) ,  m/e 364 (M'), i n  3 2 . 3  y ie ld ,  whlch showed a 

2 
typical e n d  e t h e r  s y s t e m  a t  1705 a n d  1665 cm-' in ir ( c H c ~ ~ )  spec t rum a n d  6 3 . 5 8  

(OCH3) a n d  4 . 6 3  ( I H ,  t ,  3 H a ,  =CH) i n  nmr  spec t rum (CDCI ). M o r e o v e r ,  n m r  
3 



C h a r t  1 

spec t rum r e v e a l e d  a methylene r e s o n a n c e  i n  a hydroxymethylene g roup  a t  3 .73 as a 

broad s i g n a l .  T h e  s t e r e o c h e m i s t r y  of a hydroxymethylene r e s i d ~ e  could not be 

de te rmined .  Oxidation of t h i s  product  (6) to  the  c o r r e s p o n d i n g  ca rboxy l ic  a c i d  (9) 

w a s  examined under  s e v e r a l  cond i t ions ,  but unsuccess fu l  r e s u l t s  w e r e  of ta ined.  F o r  

example ,  oxidation of 6  with dimethyl sulphoxide and a c e t i c  anhydr ide  a t  room tempe- 

0 r a t u r e  f o r  30 h g a v e  the  c o r r e s p o n d i n g  a c e t a t e  (7),  mp 159 - 162 , which showed 

-I  . . 
3470 (NH) ,  1715 ( 0C0CH3)  a n d  1665 (c=C-oCH~) cm in ir and 6 1 .93  ( C O C H ~ ) ,  

3 .53 (OCH ), 4.17 (ZH, d ,  5 4  H z ,  C H ~ O A C ) ,  and 4 . 7 3  ( I H ,  t ,  )!3 H z ,  C = C H - C H ~ )  
3  

in nmr  s p e c t r a .  
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S e c o n d l y ,  we  examined a B i r c h  reduc t ion  of the  ca rboxy l ic  a c i d  (8)  i n  o r d e r  to  ge t  

4 
9 .  T h a s ,  h y d r o l y s i s  of the  hexadehydro-0-methylyohimbine (5) with a q u e o u s  methano- 

l i c  potass ium hydroxide f o r  6 h u n d e r  r e f l u x  gave  in 6 2 . 5  % yield  the  c o r r e s p o n d i n g  
. . 

0 . . 
carboxy l ic  a c i d  (8) ,  , i so la ted  as hydroch lo r ide ,  m p >  300 (from methanol) ,  0 

. '  , . - .. .. max 
-1 .. 

(KBr)  1715 cm . This . ca rboxy l ic  a c i d  w a s s l ; b j e i t d  t o  B i r c h  reduc t idn  with lithium 

i n  1iq"id ammonia i n  the  p r e s e n c e  of 2;prbbanol  a n d  hexamethylphosphoric  t r i amide  

(HMPT) t o g i v e  the  expec ted  ca rboxy l ic  a c i d  (9 ) ,  whose solut ion i n H M P T  w a s  immedi- 

a t e l y  t r e a t e d  with diazomethane to  f u r n i s h  the  15,17,18,20-tetradehydro-17-methoxy- 

0 
16-methoxycarbonylyohimbane ( l o ) ,  mp 107 - 11 1 , m/e 364 (M'), i n  3 5 . 3  % yield .  

T h i s  p roduc t  showed Bohlmann hands  a t  2750 - 2850, c a r b o n y l  g roup  a t  1730 a n d  

-1 . . e n d  e t h e r  a t  1705 a n d  1675 cm i n  ir, a n d  enol ic  methoxyl a t  6 3 . 5 7 ,  e s t e r  methoxyl 

a t  3 .63,  methine p ro ton  a t  3.80 ( s )  a n d  olef inic  p ro ton  a t  4 .87  ( t ,  2 3 . 5  Hz)  i n  nmr  

s p e c t r a .  H y d r o l y s i s  of a n  enol lc  e t h e r  of 10  wlth o x a h c  a c l d  i n  a q u e o u s  methanol 

a t  40' f o r  24 h a f fo rded  the  pry -unsa tu ra ted  ketone (1 1)  (CHCI?) 1735 a n d  

1720 cm-' 1, which without pur i f icat ion w a s  t r e a t e d  with methanolic hydroch lo r ic  

a c i d  a t  rbom t e m p e r a t u r e  f o r  6 h t o  give 1 5 , 1  6-dehydrqiohimbine (2) ,  mp 196  - 197' 

0 1 
[ l i t .  , mp 189.5 , mp 194 - 1 9505], m/e 350 (M'), in 41.5  % y i e l d .  T h e  ir a n d  narr 

1 
s p e c t r a  of o u r  p roduc t  w e r e  super imposab le  upon those  of the  authent ic  sample which 

+ 1 
have  a l r e a d y  been c o n v e r t e d  into  (-)-yohimbine i n  o u r  l a b o r a t o r y .  

+ 
T h u s  we have  accomplished a tota l  s y n t h e s i s  of (-)-yohimhine. 

.. . 
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