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SYNTHESIS OF HETEROCYCLES VIA LACCOMES. PART XI l .  

R NEW ROUTE TO YOHIMBUiE SKELETON-SYNTHESIS OF 17,15- 
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Abs t rac t  - A new s y n t h e s i s  of  t h e  yohimbane ske le ton  

has been descr ibed.  Condensation of  t h e  bromo e s t e r ( 1 )  

with t ryptamine (11) gave t h e  lac tam (111) which was 

c y c l i z e d  and reduced t o  ge t  t h e  t i t l e  compound (V) . 
I n  t h e  r e c e n t  p a s t  we have p a r t i c u l a r l y  been i n t e r e s t e d  i n  

t h e  f i e l d  of t e t r ahydro i soqu ino l ine3  and be rb ine  a l k a l o i d s  
4 

and very r e c e n t l y  have repor ted  a new method f o r  t h e i r  

~ ~ n t h e s e s ~ ' ~  by t h e  in termediacy of a  bromo e s t e r  e s s e n t i a l l y  

l i k e  ( I ) .  We have now f u r t h e r  extended o u r  approach success-  

f u l l y  t o  s y n t h e s i z e  t h e  yohimbane a l k a l o i d s  and i n  t h i s  

p resen t  communication wish t o  r epor t  a new s y n t h e s i s  of t h e  

yohimbane s k e l e t o n ,  as exanp l i f i ed  by t h e  syn thes i s  of  t h e  

t i t l e  compound (V). The approach as  o u t l i n e d  i n  scheme 1 

is  much t o  our  b e l i e f ,  t h e  f i r s t  r epor t  of t h e  use of t h e  

bromo e s t e r  ( I )  f o r  t h e  s y n t h e s i s  of t h e  yohimbane ske le ton .  

OMe 

IIJ 



T(q0 / / 

I V  \ v 
OMe 

OMe 
' ow 

OMe 

(Scheme 1) 

6.7-dimethoxy-3-isochromanone7 was d i s so lved  i n  e t h a n o l i c  

hydrobmmic a c i d  a t  0-5O. A f t e r  24 h t h e  s o l v e n t  and excess  

reagent was removed a t  3-4 mm Hg and 20° t o  g e t  e thy l  2- 

8 bromanethyl-4.5-dimethoxyphenyl a c e t a t e  ( I )  i n  78% y i e l d ,  

9 IR(CHC13) 1713 m-l, which was condensed with tryptamine (11) 

i n  DMF a t  100' f o r  48 h t o  g e t  t h e  t e t r ~ c y c l i c  lsctam8 (111) .  

C H N 0 i n  65% y i e l d ,  I R  ( C H C ~ ~ )  1640 ( s i x  menbered l ac tam) ,  21 21 2 3 

3330 an-': MS m/e 349 (M'), 207, 206, 143, 117. Cyc l i za t ion  

of  t h e  lac tam (111) i n  t o l u e n e  with phosphoryl c h l o r i d e  a f f o r -  

ded t h e  iminium sa l t (1V)  as an o i l .  Sodium borohydd.de reduc- 

t i o n  of  t h e  iminium s a l t  (1V)in methanol gave 17.18-dimethoxy- 

15,16,17,1B, 19,20-hexadehydroyohimbane (V) , CZ1HZZN2O2, 

m.p. 251-253O ( l i t ? O ,  249-250' : 1 294-295' : lit?', 

248-250°) : I R  ( K B r )  3335 art-' : UV :Amax ( l o g C )  216 (4 .48) .  

225 (4.56).  284 (a .99) ,  291 nm (3.94) : NMR ( C D ~ ) ~ S O ~  110.7 

(broad, 1 H .  - N H ) ,  7.5-6.8 (m,4H, C-9H. C-1OH. C-1IH and C - 1 2 ~ ) .  

6.75 ( s ,  2H. C-16H and C-19H), 4.2-4.0 (m,  1H. C-3H). 3.86 

( b m a d ,  2H. C-21H). 3.75 and 3.74 (2s .  6H. -OCH3), 3.e-2.8 

(m, 6H. C-5H. C-6H and C-14H). 

Thus, u t i l i z a t i o n  o f  t h e  bromo e s t e r ( 1 )  has  successful lY been 

shown t o  l e a d  t o  t h e  s y n t h e s i s  of t h e  yohimbane ske le ton .  
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