
HETEROCYCLES, Vol 24, No. 8, 1986 

SYNTHESIS OF ( f ) - 1 6 - M E T H O X Y - 9 0 . 7 0 - E P O X Y - 5 a - M E T H Y L - = - D E C A L I N '  

* 
A j o y  K.  B a n e r j e e  , Carmen A. Pei ia Ma theud ,  H e c t o r  E .  H u r t a d o  S . ,  and H a r i a  

G .  D i a z  

C e n t r o  de Q u i m i c a ,  Institute V e n e z o l a n o  d e  l n v e s t i g a c i o n e s  C i e n t i f i c a s ,  

I . V . I . C . ,  A p a r t a d o  21827,  San M a r t i n ,  C a r a c a s  1020-A,  V e n e z u e l a  

A b s t r a c t  - The k e t a l - k e t o n e  ( 1 4 ) ,  p r e p a r e d  f r o m  d i o n e  ( 3 ) ,  was c o n v e r t e d  

t o  t h e  o l e f i n  ( 1 6 )  w h i c h  o n  r e d u c t i o n  a n d  m e t h y l a t i o n  y i e l d e d  t h e  k e t o n e  

( 1 8 ) .  The a l c o h o l  ( 1 9 ) .  o b t a i n e d  b y  r e d u c t i o n  w i t h  s o d i u m  a n d  n - p r o p a n o l ,  

o n  o x i d a t i o n  w i t h  l e a d  t e t r a a c e t a t e  i n  b e n z e n e  a f f o r d e d  t h e  c y c l i c  e t h e r  

( 1 )  w h i c h  o n  t r e a t m e n t  w i t h  t r i c h l o r o m e t h y l s i l a n e  a n d  s o d i u m  i o d i d e  f o l -  

l o w e d  b y  o x i d a t i o n  w i t h  J o n e s  r e a g e n t  p r o d u c e d  t h e  k e t o - e t h e r  ( 2 ) .  The 

a , 0 - u n s a t u r a t e d  k e t o n e  ( 2 1 ) .  p r e p a r e d  f r o m  k e t o - e t h e r  ( 2 ) ,  was s u b j e c t e d  

t o  c y a n a t i o n ,  h y d r o l y s i s ,  e s t e r i f i c a t i o n  a n d  d e o x y g e n a t i o n  r e s p e c t i v e l y  

t o  o b t a i n  e s t e r  ( 2 3 )  whose  c o n v e r s i o n  t o  l a c t o n e  ( 2 4 )  f o l l o w e d  b y  r e d u c -  

t i o n ,  o x i d a t i o n  a n d  e s t e r i f i c a t i o n  a f f o r d e d  t h e  k e t o - e s t e r  ( 2 5 ) .  The o l e -  

f i n i c  m a t e r i a l  o b t a i n e d  f r o m  t h e  k e t o - e s t e r  ( 2 5 )  was t r e a t e d  w i t h  s i l v e r  

c h r o m a t e  a n d  i o d i n e  t o  o b t a i n  a - k e t o  h a l o g e n a t e d  p r o d u c t  and  t h i s  o n  

t r e a t m e n t  w i t h  d i p h o s p h o r o u s  t e t r a i o d i d e  y i e l d e d  t h e  k e t o - e s t e r  (26). 

I n  c o n n e c t i o n  w i t h  o u r  p l a n n e d  s y n t h e s i s  o f  n a t u r a l  p r o d u c t s  we r e q u i r e d  a  c o n v e -  

n i e n t  p r e p a r a t i o n  o f  t h e  c y c l i c  e t h e r  ( 1 )  w h i c h  r e p r e s e n t s  a  p o t e n t i a l  s y n t h o n  f o r  

t h e  s y n t h e t i c  e n t r y  t o  p h y t o a l l e x i n  n a t u r a l  p r o d u c t s  l i k e  g l u t i n o s o n e 2  ( 2 7 ) .  The 

p r e s e n t  c o m m u n i c a t i o n  d e s c r i b e s  a  c o n c i s e  r o u t e  t o  t h i s  i m p o r t a n t  m o l e c u l e .  

The d i o n e  ( 3 ) .  p r e p a r e d  b y  t h e  p u b l i s h e d  p r o c e d u r e 3 ,  was c h o s e n  as r e f e r e n c e  ma te -  

r i a l  f o r  t h e  p r e s e n t  i n v e s t i g a t i o n .  I n  o r d e r  t o  e x p e r i m e n t  some r e a c t i o n s  on  t h e  

d o u b l e  bond  a n d  t h e  c a r b o n y l  g r o u p  o f  r i n g  A o f  t h e  d i o n e  ( 3 1 ,  i t  was f e l t  n e c e s -  

s a r y  t o  b l o c k  t h e  c a r b o n y l  g r o u p  o f  r i n g  B .  I t  was f o u n d  u n s a t i s f a c t o r y  t o  c o n t i n -  

u e  t h e  s y n t h e t i c  o b j e c t i v e  b y  p r o t e c t i n g  t h e  c a r b o n y l  g r o u p  b y  k e t a l  m o i e t y  a n d  

t h u s  a n  a l t e r n a t i v e  p r o t e c t i n g  g r o u p  was s o u p h t .  S e l e c t i v e  r e d u c t i o n  o f  t h e  d i o n e  

( 3 )  w i t h  s o d i u m  b o r o h y d r i d e  i n  e t h a n o l  y i e l d e d  t h e  known4 a l c o h o l  ( 4 )  w h i c h  was 



t r e a t e d  w i t h  b e n z y l  c h l o r i d e  and  s o d i u m  h y d r i d e  w i t h  t h e  hope o f  o b t a i n i n g  t h e  b e n  

z y l  d e r i v a t i v e  ( 5 )  w h i c h  can  show a c c e p t a b l e  s t a b i l i t y  t o w a r d s  a  v a r i e t y  o f  a c i d i c  

and  b a s i c  r e a g e n t s .  The r e s u l t  was d i s a p p o i n t i n g  because  i n s t e a d  o f  g e t t i n g  t h e  

d e s i r e d  p r o d u c t  ( 5 1 ,  two p r o d u c t s  ( 6 )  and  (71 ,  as  a n a l y z e d  by  s p e c t r o s c o p i c  d a t a ,  

i n  y i e l d s  63% and  1 8 %  r e s p e c t i v e l y ,  we re  p r o d u c e d .  T h i s  r e s u l t  p e r f e c t l y  a g r e e  

w i t h  t h e  r e s u l t  o f  H e a t h c o c k  and  ~ a t i c l i f f e '  who r e p o r t e d  t h a t  i t  was n o t  p o s s i b l e  

t o  a l k y l a t e  t h e  h y d r o x y l  g r o u p  o f  t h e  a , 6 - u n s a t u r a t e d  b i c y c l i c  k e t o n e  w i t h o u t  

b l o c k i n g  t h e  c a r b o n y l  g r o u p .  The s t e r e o c h e m i c a l  a s s i g n m e n t  o f  t h e  b e n z y l  g r o u p  a t  

C-5 o f  ( 6 )  and  ( 7 )  was a s s i g n e d  on  t h e  b a s i s  o f  p u b l i s h e d  w o r k . 6  The a l k y l a t e d  

p r o d u c t s  ( 6 )  and ( 7 )  w e r e  o f  l i t t l e  i n t e r e s t  f o r  o u r  s y n t h e t i c  o b j e c t i v e  and t h u s  

no c o n c l u s i v e  e v i d e n c e  was s o u g h t  t o  c o n f i r m  t h e  above  m e n t i o n e d  a s s i g n m e n t  o f  t h e  

b e n z y l  g r o u p .  As t h e  d e s i r e d  p r o d u c t  ( 5 )  was n o t  o b t a i n e d ,  an a l t e r n a t i v e  p r o -  

t e c t i n g  g r o u p  was s o u g h t .  B e n z o y l a t i o n  o f  t h e  a l c o h o l  ( 4 )  w i t h  b e n z o y l  c h l o r i d e  

and p y r i d i n e  y i e l d e d  t h e  b e n z o y l a t e d  p r o d u c t  ( 8 )  w h i c h  was s u b j e c t e d  t o  k e t a l i z a t i o n  

by  h e a t i n g  f o r  40 h r  w i t h  e t h y l e n e  g l y c o l  i n  benzene  and  c a t a l y t i c  amount  o f  p -  

t o l u e n e s u l f o n i c  a c i d .  The r e s u l t i n g  p r o d u c t  on  c h r o m a t o g r a p h i c  p u r i f i c a t i o n  y i e lded  

t h e  k e t a l  ( 9 )  i n  77%, mp 140-14Z°C ( h e x a n e ) ,  m l z  342 (M'), 220 ( M + - C ~ H ~ C O O H )  and  

205 ( M + - c ~ H ~ C O O H - C H ~ ) ,  vmax ( K B r )  1712  cm-' (CG), 6 (CDC13) 1 .17  ( s ,  3H, 9-CH3),  

1 . 6 9  ( 8 ,  3H, 5-CH3) and  4 . 0 1  (m, 4H, 6 - k e t a l )  and  k e t a l  ( 1 0 )  i n  32% y i e l d ,  mp 

+ 
103-105°C ( h e x a n e ) ,  m l z  342 (M ) ,  vmax ( K B r )  1715 c m - I  (CO) ,  6 (CDC13) 1 .15  ( s ,  3H, 

9-CH3),  1 .22  ( d ,  3H, J = 6  Hz, 5-CH3) ,  4 .06 (m, 4H, 6 - k e t a l )  and  5.65 (m, I H ,  v i n y l  

p r o t o n ) .  F o r  o u r  s y n t h e t i c  o b j e c t i v e s ,  t h e  s e p a r a t i o n  o f  two  k e t a l s  ( 9 )  and  ( 1 0 )  

was n o t  n e c e s s a r y .  However  t h e  o b t e n t i o n  o f  t h e  k e t a l s  ( 9 )  and ( 1 0 )  i n  u n e q u a l  

7 
p r o p o r t i o n  d i f f e r e d  t h e  o b s e r v a t i o n  o f  B e c k e r  and  c o l l a b o r a t o r s  who r e p o r t e d  t h e  

k e t a l i z a t i o n  o f  t h e  b i c y c l i c  s y s t e m  i n  w h i c h  enone  g r o u p  i s  s u b s t i t u t e d  i n  t h e  a 

and 6  p o s i t i o n  y i e l d s  two  i s o m e r s  i n  1 : l  r a t i o .  The a l c o h o l i c  m a t e r i a l  o b t a i n e d  by  

r e d u c t i o n  o f  t h e  m i x t u r e  o f  t h e  k e t a l s  ( 9 )  and  ( 1 0 )  w i t h  l i t h i u m  a l u m i n i u m  h y d r i d e  

was m e t h y l a t e d  w i t h  m e t h y l  i o d i d e  and sod ium h y d r i d e .  The r e s u l t i n g  m a t e r i a l  on  

h e a t i n g  w i t h  aqueous a c e t i c  a c i d  a f f o r d e d  t h e  k e t o n e  ( 1 1 )  i n  75% y i e l d .  R e d u c t i o n  

8 .  
o f  t h e  k e t o n e  ( 1 1 )  w i t h  sod ium and  n - p r o p a n o l  y i e l d e d  t h e  a l c o h o l  ( 1 2 )  i n  50%.  

The t r a n s  r i n g  j u n c t u r e  o f  r i n g s  A and 8 o f  t h e  a l c o h o l  ( 1 2 )  was a s s i g n e d  on t h e  

8  b a s i s  o f  a n a l o g y  and  t h e  l a t t e r  e v e n t s  a l s o  c o n f i r m e d  i t .  T h e r e  was e v e r y  r e a s o n ,  

8 
on  t h e  b a s i s  o f  p u b l i s h e d  r e p o r t  , t o  assume t h e  @ - o r i e n t a t i o n  o f  t h e  h y d r o x y l  and 

a - o r i e n t a t i o n  o f  t h e  5 - m e t h y l  g r o u p .  However,  t h i s  p o i n t  n o t  b e i n g  c r u c i a l ,  was 
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n o t  v e r i f i e d .  T o s y l a t i o n  o f  t h e  a l c o h o l  ( 1 2 )  f o l l o w e d  b y  h e a t i n g  t h e  r e s u l t i n g  

t o s y l a t e  w i t h  l i t h i u m  b r o m i d e  a n d  l i t h i u m  c a r b o n a t e  i n  d i m e t h y l f o r m a m i d e 9  y i e l d e d  

t h e  o l e f i n  ( 1 3 )  i n  80% y i e l d ,  m l z  1 9 4  ( M + ) ,  S (CDC13)  1 . 0 2  ( s ,  3H,  9 - C H 3 ) ,  1 . 6 2  

( 5 .  3H,  5-CH3 a n d  5 . 4 5  ( m ,  l H ,  v i n y l  p r o t o n ) .  L a t e r  o n  a c c i d e n t l y  a  s i m p l e  m e t h o d  
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was d e v e l o p e d  f o r  t h e  s y n t h e s i s  o f  t h e  o l e f i n  ( 1 3 )  w h i c h  i s  d e s c r i b e d  a s  f o l l o w s .  

The k e t a l - k e t o n e  ( 1 4 )  o n  r e d u c t i o n  w i t h  s o d i u m  and  n - p r o p a n o l  a f f o r d e d  t h e  a l c o h o l  

( 1 5 )  i n  42% y i e l d .  T o s y l a t i o n  o f  t h e  a l c o h o l  ( 1 5 )  f o l l o w e d  b y  h e a t i n g  t h e  t o s y l a t e  

w i t h  l i t h i u m  b r o m i d e  a n d  l i t h i u m  c a r b o n a t e  i n  d i m e t h y l f o r m a m i d e  p r o d u c e d  t h e  o l e -  

t 
f i n i c  k e t o n e  ( 1 6 )  i n  80% y i e l d ,  bp  82 -85°C  ( 0 . 0 5  mm) ( b a t h ) ,  m l z  1 7 8  (M ) ,  vmax 

( f i l m )  1 7 2 0  cm-' (CO) ,  6 (CDC13) 1 . 0 8  ( s ,  3H, 9 -CH3) ,  1 . 6 5  ( s ,  3H, 5-CH3) a n d  5 . 6 8  

(m, 1H, v i n y l  p r o t o n )  a n d  t h e s e  s p e c t r o s c o p i c  d a t a  w e r e  a l m o s t  i d e n t i c a l  w i t h  t h e  

d a t a  r e p o r t e d . 1 °  I t  i s  w o r t h w h i l e  t o  m e n t i o n  t h a t  t h e  o l e f i n i c  k e t o n e  ( 1 6 )  was 

u t i l i z e d  b y  G a r v e r  a n d  v a n  ~ a m e l e n ' '  i n  t h e  t o t a l  s y n t h e s i s  o f  ( t ) - t r i p t o l i d e ,  a  

p r o m o s i n g  a n t i c a n c e r  n a t u r a l  p r o d u c t .  Thus o u r  a l t e r n a t i v e  s y n t h e s i s  o f  t h e  o l e -  

f i n i c  k e t o n e  ( 1 6 )  c o n s t i t u t e s  a  f o r m a l  t o t a l  s y n t h e s i s  o f  ( ; ) - t r i p t o l i d e .  No au- 

t h e n t i c  s p e c i m e n  was a v a i l a b l e  f o r  d i r e c t  c o m p a r i s o n .  R e d u c t i o n  o f  t h e  o l e f i n i c  

k e t o n e  ( 1 6 )  w i t h  s o d i u m  b o r o h y d r i d e  i n  m e t h a n o l  y i e l d e d  a n  a l c o h o l i c  m a t e r i a l  

w h i c h  was m e t h y l a t e d  w i t h  m e t h y l  i o d i d e  and  s o d i u m  h y d r i d e .  The r e s u l t i n g  m a t e r i a l  

on  p u r i f i c a t i o n  a f f o r d e d  t h e  o i l y  o l e f i n  ( 1 3 )  i n  74% y i e l d .  

A l l y l i c  o x i d a t i o n 1 '  o f  t h e  o l e f i n  ( 1 3 )  w i t h  c h r o m i c  a c i d  and  p y r i d i n e  gave  t h e  

t 
a , ? - u n s a t u r a t e d  k e t o n e  ( 1 8 )  i n  48% y i e l d ,  mp 140-142°C ( h e x a n e ) ,  m l z  208 ( M  ) ,  

vmax ( K B r )  1 6 8 0  cm-' (C=CX=O),  6 ( C 0 C l 3 )  1 . 0 8  ( s ,  3H, 9 -CH3) ,  3 . 6 8  ( s ,  3H, 0CH3) 

a n d  5 . 4 5  ( s ,  I H ,  v i n y l  p r o t o n ) .  I n  a d d i t i o n  o f  t h e  k e t o n e  ( l a ) ,  t h e  k e t o n e  ( 1 1 )  

was o b t a i n e d  i n  30% y i e l d  whose f o r m a t i o n  c l e a r l y  i n d i c a t e d  t h e  i n i t i a l  f o r m a t i o n  

o f  t h e  o l e f i n  ( 1 7 )  d u r i n g  o x i d a t i o n  w h i c h  was f i n a l l y  c o n v e r t e d  t o  ( 1 1 ) .  I n  o r d e r  

t o  r e a l i z e  t h e  d e s i r e d  o b j e c t i v e ,  t h e  k e t o n e  ( 1 8 )  was s u b j e c t e d  t o  r e d u c t i o n  w i t h  

s o d i u m  a n d  n - p r o p a n o l  t o  o b t a i n  t h e  a l c o h o l  ( 1 9 )  i n  4 2 %  y i e l d  whose s t e r e o c h e m i c a l  

a s s i g n m e n t  was c o n f i r m e d  b y  t h e  f o l l o w i n g  e x p e r i m e n t s .  

The a l c o h o l  ( 1 9 ) .  on  t r e a t m e n t  w i t h  c e r i u m  ammonium n i t r a t e  i n  aqueous  a c e t o n i -  

t r i l e 1 2 ,  y i e l d e d  t h e  c y c l i c  e t h e r  ( 1 )  i n  25% y i e l d ,  m l z  210 ( M ~ ) ,  d (CDC13) 1 .25  

( d ,  3H, d=6  Hz, 5 -CH3) ,  3 .65  ( 8 ,  3H, 0CH3) a n d  4 .25  (m. 2H, C-11)  and  t h e  k e t o n e  

( 2 0 )  i n  30% y i e l d ,  m l z  210 ( M ~ ) ,  vmax 1 7 2 0  c m - I  (CO) and  6 (CDC13) 1 . 0 9  ( s ,  3H, 

9 -CH3) ,  1 . 2 4  ( d ,  3H, J - 6  Hz,  5-CH3) and  3 .65  ( s ,  3H, 0CH3) .  The y i e l d  o f  t h e  

c y c l i c  e t h e r  ( 1 )  was s u b s t a n t i a l l y  i n c r e a s e d  t o  30% o n  i r r a d i a t i o n  w i t h  250-W i n -  

c a n d e s c e n t  l a m p  o f  a  s o l u t i o n  o f  t h e  a l c o h o l  ( 1 9 )  i n  benzene  c o n t a i n i n g  l e a d  

t e t r a a c e t a t e  and  c a l c i u m  c a r b o n a t e .  T h i s  e x p e r i m e n t  a f f o r d e d  t h e  k e t o n e  ( 2 0 )  i n  

15%.  

I n  o r d e r  t o  a c c o m p l i s h  t h e  t r a n s f o r m a t i o n  o f  t h e  c y c l i c  e t h e r  ( 1 )  t o  t h e  n a t u r a l  

p r o d u c t  g l u t i n o s o n e  ( 2 7 ) ,  t h e  c o n v e r s i o n  o f  t h e  c y c l i c  e t h e r  ( 1 )  t o  t h e  a l r e a d y  



3  r e p o r t e d  c y c l i c  e t h e r  ( 2 )  was r e q u i r e d ,  and t h i s  o p e r a t i o n  p r o v e d  v e r y  f r u s t r a t -  

i n g  o w i n g  t o  t h e  i n e r t n e s s  o f  t h e  me thoxy  g r o u p  t o w a r d s  many r e a g e n t s .  A f t e r  a  

s e r i e s  o f  t r i a l s  t h e  e x p e r i m e n t a l  p r o c e d u r e  w h i c h  p r o v e d  somewhat s a t i s f a c t o r y  

c o n s i s t e d  i n  t h e  t r e a t m e n t  o f  t h e  c y c l i c  e t h e r  ( 1 )  w i t h  t r i c h l o r o m e t h y l  s i l a n e  

and  sod ium i o d i d e  i n  a c e t o n i t r i l e 1 3 .  The r e s u l t i n g  m a t e r i a l  w i t h o u t  p u r i f i c a t i o n  

3  was o x i d i z e d  w i t h  Jones  r e a g e n t 1 4  a t  O'C t o  o b t a i n  t h e  a l r e a d y  r e p o r t e d  c y c l i c  

e t h e r  ( 2 )  i n  30% y i e l d  whose s p e c t r o s c o p i c  d a t a  n i c e l y  ma tched  w i t h  t h e  p u b l i s h e d  

d a t a .  3 
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B r o m i n a t i o n  o f  t h e  c y c l i c  e t h e r  ( 2 )  w i t h  b r o m i n e  and  g l a c i a l  a c e t i c  a c i d  f o l l o w e d  

by  d e h y d r a t i o n  o f  t h e  r e s u l t i n g  m a t e r i a l  w i t h  l i t h i u m  c a r b o n a t e ,  l i t h i u m  b r o m i d e  

and  d i m e t h y l  f o rmamide  p r o d u c e d  t h e  o i l y  a , b - u n s a t u r a t e d  k e t o n e  ( 2 1 )  mlz 192 (M'J 

"max 1645 c m - I  (CO) ,  6 (CDC13) 5 .74 ( I H ,  d, 5 -2  H z )  and  5 . 9 6  ( l H ,  d ,  J = 2  Hz) ( o l e  

f i n i c  p r o t o n s )  w h i c h  was s u b j e c t e d  t o  c y a n a t i o n  r e a c t i o n 1 5  b y  h e a t i n g  w i t h  p o t a s -  

s i u m  c y a n i d e  i n  d i m e t h y l f o r m a m i d e  and  ammonium c h l o r i d e .  The r e s u l t i n g  m a t e r i a l  

o b t a i n e d  o n  a l k a l i n e  h y d r o l y s i s  ( 4 0 %  m e t h a n o l i c  p o t a s s i u m  h y d r o x i d e )  on e s t e r i f i -  
t 

c a t i o n  w i t h  d i a z o m e t h a n e  a f f o r d e d  t h e  o i l y  e s t e r  ( 2 2 )  i n  32% y i e l d ,  mlz 207 ( M  - 

COOH), vmax  1720 and 1740 c m - I  (CO), S 3.65 ( s ,  3H, 0CH3).  The s t e r e o c h e m i c a l  

a s s i g n m e n t  o f  t h e  c a r b o x y l a t e  g r o u p  was a s s i g n e d  on  t h e  b a s i s  o f  a n a l o g y . 1 6  E l i m i -  

n a t i o n  o f  t h e  c a r b o n y l  g r o u p  o f  t h e  e s t e r  ( 2 2 )  by  t h e  me thod  o f  Clemmensen 17 

y i e l d e d  t h e  e s t e r  ( 2 3 )  i n  52% y i e l d .  m/z 236 (M' )  and 1 9 1  (M t -COOH) .  The c r u d e  

e s t e r  ( 2 3 )  on  o x i d a t i o n  w i t h  ch rom ium t r i o x i d e  and a c e t i c  a c i d  y i e l d e d  t h e  l a c -  

t o n e  ( 2 4 )  i n  48% y i e l d ,  ml r  250 ( M ~ )  and 205 ( M ~ - C O O H ) ,  vmax 1765 cm-' (y - lac tone)  

w h i c h  was s u b j e c t e d  t o  r e d u c t i o n  w i t h  l i t h i u m  a l u m i n i u m  h y d r i d e  t o  o b t a i n  a n  a l -  

c o h o l i c  m a t e r i a l ,  as e v i d e n c e d  b y  t h e  i . r .  s p e c t r o s c o p y ,  and  t h i s  o n  o x i d a t i o n  

w i t h  Jones  r e a g e n t  a t  room t e m p e r a t u r e  f o r  1 2  h r ,  y i e l d e d  a n  a c i d i c  m a t e r i a l  

w h i c h  on  e s t e r i f i c a t i o n  w i t h  d i a z o m e t h a n e  p r o d u c e d  t h e  k e t o - e s t e r  ( 2 5 )  i n  1 0 %  

y i e l d ,  a  t h i c k  l i q u i d ,  w i t h  a  t e n d e n c y  t o  c r y s t a l l i z e ,  vmaX 1720 and  1735  c m - I  

(CO) ,  m l r  782 (M t ) .  As o u r  o b j e c t i v e  was t o  a c c o m p l i s h  t h e  t r a n s p o s i t i o n  o f  t h e  

c a r b o n y l  g r o u p  o f  t h e  k e t o - e s t e r  ( 2 5 )  a n d  i n  a d d i t i o n  as  t h e  amount a v a i l a b l e  o f  

t h e  k e t o - e s t e r  ( 2 5 )  was n o t  s a t i s f a c t o r y ,  no a t t e m p t  was made t o  p u r i f y ,  c r y s t a l -  

i z e  and c h a r a c t e r i z e  i t .  A number o f  me thods  a r e  a v a i l a b l e  t o  r e a l i z e  t h e  t r a n s -  

f o r m a t i o n  O f  t h e  k e t o - e s t e r  ( 2 5 )  t o  t h e  k e t o - e s t e r  ( 2 6 )  b u t  o w i n g  t o  t h e  n o n a v a i l  

a b i l i t y  o f  t h e  k e t o - e s t e r  ( 2 5 )  i n  s u f f i c i e n t  amount and  t h e  s u s c e p t i b i l i t y  o f  t h e  

c a r b o x y l a t e  g r o u p  t o w a r d s  many r e a g e n t s ,  a  s i m p l e  me thod  was s o u g h t .  The r e d u c -  

t i o n  O f  t h e  k e t o - e s t e r  ( 2 5 )  w i t h  s o d i u m  b o r o h y d r i d e  i n  e t h a n o l  a t  O°C y i e l d e d  an 

a l c o h o l i c  m a t e r i a l  w h i c h  on  d e h y d r a t i o n  w i t h  p h o s p h o r o u s  o x y c h l o r i d e  and  p y r i d i n e  

p r o d u c e d  an o l e f i n i c  m a t e r i a l  a s  e v i d e n c e d  b y  s p e c t r o s c o p y .  The o l e f i n i c  m a t e r i a l ,  

n o t  homogeneous i n  t . 1 . c . .  was t r e a t e d  w i t h  s i l v e r  c h r o m a t e  and i o d i n e  d i c h l o r o -  

methane.' '  The r e s u l t i n g  c r u d e  deep b rown  c o l o r e d  m a t e r i a l  w h i c h  e x h i b i t e d  s t r o n g  

c a r b o n y l  g r o u p  i n  t h e  I R  s p e c t r u m  and  t h e  p r e s e n c e  o f  h a l o g e n  ( f l a m e  t e s t ) ,  con -  

t a i n e d  a  m i x t u r e  o f  f o u r  p r o d u c t s ,  as e v i d e n c e d  by  t . l . c . ,  on t r e a t m e n t  w i t h  d i -  

p h o s p h o r o u ~  t e t r a i o d i d e ' '  and  d i c h l o r o m e t h a n e  y i e l d e d  t h e  k e t o - e s t e r  ( 2 6 )  i n  4% 

y i e l d ,  mp 103-105°C ( e t h e r )  I l i t .1° mp 105 -106"C I ,  m/z 282 (M') a n d  2 2 1  (Mt- 



COOH-CH3), vmax 1720 and 1735 cm-' (CO), 6 1 .05  (3H, d, 5-6 Hz, 4-CH3).  3 . 7 2  ( e a c h  

3H, s ,  ZCOOCH3). These s p e c t r o s c o p i c  d a t a  we re  f o u n d  a l m o s t  i d e n t i c a l  w i t h  t h e  

p u b l i s h e d  d a t a . "  L a c k  o f  a u t h e n t i c  spec imen  d i d  n o t  p e r m i t  us t o  make a  d i r e c t  

c o m p a r i s o n .  

As t h e  k e t o - e s t e  ( 2 6 )  has been  u t i l i z e d z 0  f o r  t h e  s y n t h e s i s  o f  g l u t i n o s o n e  ( 2 7 1 ,  

t h e  s y n t h e s i s  o f  t h e  f o r m e r  c o n s t i t u t e s  an a l t e r n a t i v e  a p p r o a c h  f o r  t h e  s y n t h e s i s  

o f  g l u t i n o s o n e  ( 2 7 ) .  I t  i s  w o r t h w h i l e  t o  m e n t i o n  t h a t  t h e  s y n t h e s i s  o f  t h e  c y c l i c  

e t h e r  ( 1 )  was u n d e r t a k e n  n o t  o n l y  f o r  t h e  s y n t h e s i s  o f  g l u t i n o s o n e  ( 2 7 )  b u t  t o  e x -  

t e n d  i t s  u t i l i t y  i n  t h e  s y n t h e s i s  o f  o t h e r  n a t u r a l  p r o d u c t s .  T h i s  p r o g r a m  i s  un-  

d e r  a c t i v e  i n v e s t i g a t i o n .  
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