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A b s t r a c t  - 6-Phenoxyacetyloxy-1-carbapen-2-em 2 - n l t r o b e n z y l  

e s t e r  (11) was s y n t h e s i z e d  f rom t h e  r e a d i l y  a v a i l a b l e  a z e t i d i n o n e  

( I ) ,  e f f ~ c l e n t l y .  

S i n c e  t h e  discovery of  n o n - c l a s s i c a l  B-lactam a n t i b i o t i c s ,  s u c h  a s  t h i e n a m y c m  1 

2  and PS-5, much a t t e n t i o n  h a s  been f o c u s e d  on t h e  s y n t h e s l s  o f  t h e  r l n g  s y s t e m  o f  

7 - o x o - l - a z a b i c y c l o l 3 . 2 . 0 l h e p t - 2 - ~ b o y l i  a c i d .  W e  have a l r e a d y  r e p o r t e d  

t h e  e f f i c i e n t  methods ,  which l e d  u s  t o  t h e  s y n t h e s i s  o f  t h i e n a m y c i n 3  and ~ s - 5 ~ ~  f o r  

t h e  c o n s t r u c t i o n  o f  s u c h  carbapenem r i n g  s y s t e m .  

I n  c o n t l n u a t l o n  o f  o u r  work on t h c  s y n t h e s l s  of carbapenem a n t ~ b ~ o t i c s ,  we have  

been interested i n  t h e  s y n t h e s l s  o f  t h e n  derivatives whlch b e a r  v a r i o u s  t y p e s  o f  

f u n c t i o n a l  g r o u p s  a t  t h e  C6 p o s l t l o n ,  because such r e p l a c e m e n t  o f  f u n c t i o n a l  g r o u p s  

a t  t h a t  p o s i t i o n  would b e  o f  b l o l o g l c a l  i n t e r e s t .  Thus ,  we have investigated t h e  

s y n t h e s i s  o f  6-oxygenated carbapenems w l t h  t h e  s t e r e o c h e m l s t r y  o f  a & - r e l a t i o n s h i p  

between C 5  and C6 p o s i t i o n s .  

The r e a d i l y  a v a i l a b l e  a z e t i d i n o n e  ( 1 l 3  was conver ted  t o  i t s  m e s y l a t e  ( 2 )  by t r e a t -  

ment w i t h  mesy l  c h l o r l d e  and t r l e t h y l a m l n e  m methylene c h l o r l d e .  T r e a t m e n t  oi 2 

w i t h  sodium h y d r i d e  i n  t e t r a h y d r o f u r a n  f u r n i s h e d  the  o l e f i n  ( 3 )  a s  a m i x t u r e  of E  

and 2-isomers i n  good y l e l d .  o z o n o l y s i s  o f  3 ,  fol lowed by sodlum b o r o h y d r i d e  re- 

d u c t l o "  o f  t h e  ozonlde, a f f o r d e d  t h e  a l c o h o l s  ( 4  and 5 )  i n  a r a t l o  O F  7 : 1 i n  56 % 

y l e l d .  T h i s  f a c t  i n d i c a t e d  t h a t  t h e  h y d r i d e  a t t a c k  o c c u r r e d  f rom t h e  less h i n d e r e d  

n - s i d e  t o  g l v e  t h e  9-a lcohol  ( 4 )  p r e d o m m a n t l y  a s  e x p e c t e d .  The major  a l c o h o l  ( 4 )  

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

t h e  a z e t i d i n o n e  ( 6 )  i n  94 % y l e l d ,  whose a c y l a t i o n  w i t h  p h e n o x y a c e t y l  chloride Ln 

t h e  p r e s e n c e  o f  N,N-dlmethylamlnopyr~dine i n  methylene c h l o r l d e  gave r i s e  t o  t h e  



e s t e r  (7 )  i n  92 % y l e l d .  The phosphorane (101 was then prepared from 7 by adopt ion 

of woodward's procedure5,  t h e  a l c o h o l  ( 8 )  and t h e  c h l o r i d e  (91. i n  67 % y i e l d  

Although d i f f x c u l t i e s  were i n i t i a l l y  encounted i n  t h e  conversion of t h e  a c e t a l  (10) 

t o  the carbapenem (111, e . g . ,  a t tempted d e a c e t a l i z a t i o n  by t r ea tmen t  w i t h  p-toluene- 

su l fon ic  a c i d  and p e r c h l o r i c  a c i d  i n  appropriate s o l v e n t s  f a i l e d ,  t r ea tmen t  of 10 

wi th  iodo t r ime thy l s i l ane6  i n  methylene c h l o r i d e ,  followed by n e u t r a l i z a t i o n  w i t h  

7 sodium hydrogen ca rbona te  a f fo rded  t h e  d e s i r e d  carhapenem (11) . 
Thus, t h e  s y n t h e s i s  o f  6-phenoxyacetyloxycarbapenem (11) was achieved and t h i s  

rou te  would be a u s e f u l  method f o r  in t roduc ing  an oxygen func t ion  a t  t h e  C - p o s i t i o n  6 

of a carbapenem r i n g  system. 
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