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Abstract - A s i m p l e  and e f f e c t i v e  i n v e r s i o n  of (1~,~~)-2-axabicyclo13.3.OIocta- 

6-en-3-one i n t o  i t s  enan t iomer  was d e s c r i b e d .  

(1S,SR~-Z-Oxabicyclo[3,3.0]0cta-6-en-3-on ((-)-1) has been r e c o g n i z e d  as t h e  most  fundament- 

a l  c h i r a l  i n t e r m e d i a t e  f o r  t h e  syntheses 1 '2 ,3)  o f  n a t u r a l  and r e l a t e d  p r o s t a g l a n d i n s ,  e s p e c i a l l y  

a f t e r  success i n  t h e  r e g i o -  and s t e r e o s p e c i f i c  c o n v e r s i o n 4 )  of i n t o  5 t h e  Coory l a c t o n e 5 ) ,  

wh ich  has t h e  same s t e r e o c h e m i s t r y  o f  t h e  f o u r  s u b s t i t u e n t s  on t h e  cyc lopen tane  r i n g  as n a t u r a l  

p r o s t a g l a n d i n s .  

Much e f f o r t s  t o  p r e p a r e  (-)-l-opened t h e  s e v e r a l  methods wh ich  i n c l u d e  t h e  d i r e c t  chemical  

l c )  o r  b i o c h e m i c a l 6 )  r e s o l u t i o n  of racemic m o d i f i c a t i o n ,  assymmetr ic  s y n t h e s i s 7 )  and t h e  chemical  

convers ion  from chemica l l y8 )  o r  b i o c h e m i c a l l y g )  r e s o l v e d  meso-compound d e r i v a t i v e s  o r  from t h e  

o t h e r  c h i r a l  compoundi0). Among these  methods, t h e  d i r e c t  chemical  r e s o l u t i o n  o f  (*)-i seems 

t o  be t h e  most e f f e c t i v e  and a t t r a c t i v e  one u n l e s s  t h e  accompanying (+I-?, t h e  by -p roduc t  w i t h  

t h e  u n d e s i r a b l e  c o n f i g u r a t i o n ,  i s  produced. 

We w i s h  t o  d e s c r i b e  he re  a  s imp le  and e f f e c t i v e  convers ion  o f  (+)-i i n t o  (-)-I, t h e  key  

i n t e r m e d i a t e  w i t h  t h e  same c o n f i g u r a t i o n  as n a t u r a l  p r o s t a g l a n d i n s .  



S a p o n i f i c a t i o n  o f  (+)-h mP 4bPC, [dliO +104.6"(c=1.2, C H C I ~ ] ? ) ~ ~  aqueous s o l u t i o n  o f  sodium 

hydrox ide  (1 .1  eq.) f o l l o w e d  by a c i d i f i c a t i o n  t o  pH 5.0 w i t h  5N-ace t i c  a c i d  a t  24°C and 

i o d o l a c t o n i r a t i o n  w i t h  potassium t r i i o d i d e  a t  24-26°C gave t h e  iodo lac tone ,  ( - ) - g l J ) ,  mp 5B°C, 

[dJiO-48.9" (c=0.98, C H C ~ ~ ) ,  i n  a 94.3% y i e l d .  One r e c r y s t a l l i z a t i o n  f rom e t h y l  acetate-n-hexane 

a f f o r d e d  o p t i c a l l y  pure  (-)-9, mp 60°C, [67E4 -51 .ZO (c=2.06, CHCI3!. 

Successive t rea tment  o f  (-)-La w i t h  t t s y l  c h l o r i d e  i n  p y r i d i n e  a t  20-25°C f o r  66 h r  y i e l d e d  

t h e  t o s y l a t e ,  ( + ) - $ I 1 ) ,  an o i l ,  [dliO + 40.7" (c=0.95,  CHCI3), i n  an 87.5% y i e l d .  

D e i o d i n a t i o n  of ( + ) - k b  w i t h  t t r i b u t y l t i n h y d r i d e  (1 .2  e q . )  i n  e t h y l  a c e t a t e  a t  r e f l u x  f o r  2 h r  

af forded t h e  t o s y l l a c t o n e ,  (+)-3&I1j, an o i l ,  [d1g0 +16.6" ( ~ 0 . 9 3 ,  CHCI3), i n  an 84.3% y i e l d .  

On h e a t i n g  (+)-2 i n  hexamethylphosphoramide a t  121-129°C f o r  8 h r ,  t h e  o l e f i n - l a c t o n e ,  (-)-1, 
mp 4hoC, [ l ] E O  -104.2" (c=1.01, CHCI3), was ob ta ined  i n  a 58.6% y i e l d ' ' ) .  

A l though  t h e  r e a c t i o n  c o n d i t i o n s  have n o t  been op t im ized ,  a d d i t i o n  o f  bases t o  t h e  d e t o s y l a -  

t i o n  r e a c t i o n  m i x t u r e s  decreased t h e  chemical  y i e l d  o f  t h e  p roduc ts .  I t  shou ld  be a l s o  no ted  

t h a t  t h e  ease o f  enan t iomer ic  i n v e r s i o n  o f  c h i r a l  !,adds f u r t h e r  t o  i t s  p r a c t i c a l  use fu lness  as 

a s t a r t i n g  m a t e r i a l  f a r  t h e  s y n t h e s i s  of c h i r a l  p r o s t a n o i d s .  
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