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SLnce t h e  f l r s t  s y n t h e s i s  of  penems repor t ed  by Woodward, t h l s  impor tant  c l a s s  

of n o n - c l a s s i c a l  6-lactam a n t l b l o t l c s  1s becoming an interesting compound wi th  re- 

gard t o  bo th  brology and s y n t h c s l s .  Our syn thes i s  of  t h e  above compound s t a r t s  

from r e a d i l y  available 6-aminopenlc i l lanic  ac id  ( 1 ) .  The r e a c t i o n  of 5 wi th  t h e  

d i a z o  compound i n  t h e  presence  of  rhodium a c e t a t e  a f fo rded  t h e  s e c o - p e n i c i l l m  de  

r l v a t i v e  i n  good y i e l d  whlch was e a s i l y  converted t o  2 by two s t e p s .  A f t e r  t h e  ~ n -  

t r o d u c t ~ o n  of phosphonyl group by t h e  usua l  way, t h e  phosphorane ( 4 )  was conver ted  

t o  t h e  penem ( 5 )  by t r ea tmen t  wi th  ozone, followed by an i n t r a m o l e c u l a r  W i t t i g  re- 

a c t i o n .  Whereas t h e  ozono lys l s  of  t h e  s e c o - p e n i c i l l i n  d e r l v a t l v e  ( 6 )  a f f o r d e d  t h e  

t r l e s t e r  ( 7 1 ,  whose conversion m t o  t h e  cephem 18) was e f f e c t i v e l y  achieved by an 

-. 1ntr2molccular  Niehaei  a l i i i l t lon .  ,!nus, t h e  canverslon of 6 -amlnopen ic i l l an ic  a c i d  

~ n t o  t h e  penem (5) and t h e  cephem ( 8 )  w a s  s u c c e s s f u l l y  c a r r ~ e d  o u t  hy employing 

carbene r e a c t l o n  a s  a key s t e p .  


