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SYNTHESIS ORGANOIRON COMPLEXES OF 9-14-KETO-1-METHYLCYCLOHEX-2-ENYLI-8-KETO. 

OES-AB-ERGOST-22.23-ENE; A  USEFUL CHIRAL INTERtqEOIATE I N  STEROID SYNTHESIS 
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R i c e r c a  d i  Roma. C.P. 1 0  - 0 0 0 1 6  MONTEROTONOO STAZIONE. Rome. I t a l y  

A b s t r a c t  - The s y n t h e s i s  o r g a n a i r n n  complexes o f  9 -14 -ke to -7 - rne thy l cyc1~hhx -  - 
-2-enyll-8-keto-de~-AB-~rg05t-22,23-ene. a u s e f u l  c h i r a l  i n t e r m e d i a t e  i n  s t e r o i d  

s y n t h m s i s .  i s  d e s c r i b e d .  

1 
I t  h a 5  b e e n  p r e v i o u s l y  r e p o r t e d  t h a t  t h e  r e a c t i o n  o f  t h e  i r o n  d i e n y l  c a t i o n  I 1 1  ISchemel  w i t h  t h e  

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

s i s  o f  p o l y c y c l i c  s t r u c t u r e s .  I n  a f u r t h e r  u t i l i z a t i o n  o f  t h i s  m e t h o d ,  we h a v e  now p l a n n e d  t o  p r e -  

p a r e  a c h i r a !  i n t e r m e d i a t e  u s e f u l  t o  be  c o n v e r t e d  i n t o  o p t i c a l l y  a c t i v e  s t e r o i d s .  

2 .  
With  t h i s  a i m ,  we h a v e  p r e p a r e d  by o x i d a t i o n  of v i t a m i n  O  t h e  c h i r a l  ke tone  121 w h l c h ,  b y  ca rba -  

3 
2 

0 
x y l a t i o n  [magnes ium m s t h y l  c a r b o n a t s .  1 4 0  C. 5  h l .  g i v e s  t h e  k e t o a c i d  131 1 7 5 %  y i e l d l  h a v i n g  t h e  

more s t a b l e  c i s - h y d r i n d a n e  j u n c t i o n .  
4 

Compound I31  i s  c o n v e r t e d  i n t o  t h e  s i l y l  e s t e r  I 4 1  I t r i m e t h y l s i l y l e t h a n o l  dicyclohexylcarbodiimidel, 

t h e  a n i o n  of w h i c h  I s o d i u m  h y d r i d e .  t e t r a h y d r o f u r a n ,  r . t . ,  0 . 5  h l  r e a c t s  w i t h  t h e  c a t i a n  I11  t o  g i v e  

t h e  j u n c t i o n  c o m p l e x  151 ( 7 0 %  y i e l d l  a s  a m i x t u r e  o f  t h e  f o u r  Cg a n d  C  d i a s t e r e a i s o m e r s .  
1 0  

4 
A f t e r  d e c a r b o x y l a t i o n  o f  I51  l t e t r a b u t y l a m m a n i u m  f l u o r i d e ,  t e t r a h y d r o f u r a n ,  r . t . ,  1  h l .  e l i m i n a t i o n  

of  t h e  i r o n  c a r b o n y l  g r o u p .  a n d  f i n a l  h y d r o l y s i s  o f  t h e  t h e r e b y  formed e n d  e t h e r  I t r i m e t h y l a m i n e  
5 

N-oxide .  b e n z e n e ,  8 0 ' ~ .  t h e n  o x a l i c  a c i d .  r . t . .  2 h l  o n l y  t w o  d i k s t o n e s . 1 6 1  160% y i e l d l  and  171 - 
( 1 5 %   yield^.^ d i a s t e r e o i s o r n e r s  a t  CI0 .  a r e  o b t a i n e d  as w e l l  as som. amount  ( 1 0 % 1  o f  a m o n o k e t o n e  

now u n d e r  i n v e s t i g a t i o n .  The f o r m a t i o n  o f  t h e  t w o  d i a s t e r e o i s o r n e r ;  I61  a n d  171 o n l y  f r o m  t h e  e l a b o -  

r a t i o n  o f  151 i s  due  t o  t h e  e q u i l i b r a t i o n  o c c u r r i n g  a t  t h e  C  c a r b o n  d u r i n g  t h e  d e c a r b o x y l a t i o n  
9 

s t a g e .  F u r t h e r m o r e ,  t h e  fl a x i a l  c o n f i g u r a t i o n  r e s ~ l t i n g  f o r  t h e  C  h y d r o g e n  f r o m  t h e  X-Ray i n v e s -  
9 

7 
t i g a t l o n  of d e r i v a t i v e  I 9 1  means t h a t  t h o  h y d r i n d a n e  r n o j e t y  e x i s t s  i n  161 a n d  171 i n  t h e  conforma-  

t i o n  d e p i c t e d  i n  F i g u r e  2. w h e r e a s  w i t h  t h e  a l t e r n a t i v e  c o n f o r m a t i o n  ( F i g u r e  31 t h e  C  h y d r o g e n  
9  

s h o u l d  be o b s e r v e d  i n  t h e  a a x i a l  c o n f i & u r a t i o n .  M o r e o v e r .  t h e  e p i r n e r  1 6 1 ,  w i t h  t h e  n a t u r a l  s t e r o i d  

c o n f i g u r a t i o n  o f  t h e  Clg  a n g u l a r  m e t h y l .  1s o b t a i n e d  i n  a p r e d o m i n a n t  amount  I 4  : 1 1  w i t h  r e s p e c t  t o  
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[ I ] .  T h i s  r e s u l t  e v i d e n c e s  a r e m a r k a b l e  a s y m m e t r i c  i n d u c t i o n  by t h e  c h i r a l  p - k e t o e s t e r  141 d u r i n g  

t h e  j u n c t i o n  r e a c t i o n  w i t h  I l l .  

F O ~  a s y n t h e t i c  a p p l i c a t i o n  we c o n v e r t e d  161 i n t o  t h e  s t e r o i d  l a c t a n e  1111 e x h i b i t i n g  t h e  u n u s u a l  

a l l = - c o n f i g u r a t i o n  a t  t h e  a s y m m e t r i c  c e n t r e s  o f  t h e  s t e r o i d  n u c l e u s .  Compound 161 was h y d r o -  

~ y a n a t e d  1 d i e t h y i a l w n i n i m  c y a n i d e ,  t o l u e n e ,  r.t.. 4 h l l 0  t o  g i v e  m a i n l y  t h e  a x i a l  e p i m e r  I81 

175% y i e l d l .  

By s e l e c t i v e  r e d u c t i o n  s t  C  a n d  p r o t e c t i o n  o f  t h e  OH g r o u p  [ s o d i u m  b o r o h y d r i d e ,  m e t h a n o l .  O'C, 
3  

t h e n  c h l o r o d i m e t h y l e t h e r ,  d i i i o p r o p y l e t h y l a m i n e r  m e t h y l e n e  c h l o r i d e ,  r e f l u x ,  1 8  h l l '  compound I81  

was c o n v e r t e d  i n t o  191 178% y i e l d ] ;  t h e  l a t t e r .  by r e d u c t i o n  w i t h  d i i s o b u t y l a l u m i n i u m  h y d r i d e  

[ t e t r a h y d r o f u r e r ,  - 7 a D c ,  t h e n  r . t . 1  gave t h e  a - a - a l c o h o l  1101 o n l y .  

Compound 1101 was h y d r o l y s e d  f i r s t  i n  a c i d  c o n d i t i o n s  t o  remove t h a  p r o t e c t i v e  g r o u p  a t  C  I i e t r a -  3  

h y d r o f u r a n .  w a t e r .  6fl h y d r o c h l o r i c  a c i d ,  2  h. 6 0 ~ ~ 1 .  t h e n  i n  b a s i c  c o n d i t i o n s  140% p o t a s s i u m  

h y d r o x i d e .  w a t e r .  e t h y l e n e  g l y c o l ,  8 0 ' ~ .  1 2  h l  t o  g i v e  t h e  s t e r o i d  l b c t o n e  I 1 2 1  141% y i e l d 1  b y  

1 3  
a c i d i f i c a t i o n .  A s i m i l a r  j u n c t i o n  r e a c t i o n  of t h e  c a t i o n  I l l  w i t h  a f l - k e t o e s t e r  h a v i n g  a %- 

- h y d r a n d a n e  j u n c t i o n  causes n e c e s s a r i l y  t h e  f o r m a t i o n  o f  a complex  w i t h  t h e a - c o n f i g u r a t i o n  o f  t h e  

C  h y d r o g e n  [ F i g u r e  4 ,  work i n  p r o g r e s s l .  T h e r e f o r e ,  we can c o n s i d e r  t h i s  method  as  a g e n e r a l  one  
9  

f o r  t h e  s t e r e o s e l e c t i v e  s y n t h r s i s  of o p t i c a l l y  a c t i v e  s t e r o i d s  a s  w e l l  as e t h e r o i t e r o i d s .  
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