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Abstract - New penem derivatives, analogs of FCE 22101 

with N-substitution - at the cam-1 moiety, have been 

synthesized by using a new catalytic action of 4-dime- 

thylaminopyridine. 

Our interest in the synthesis of penem antibiotics induced us to prepare new ana- 

logs of FCE 22101' 1%) as well as to design convenient modifications of previous 

We considered a logical trend investigating the effects of N-substi- 

tuont at the orbarroyl moiety upon the biological activity. Methyl, cyclohexyl and 

phenyl groups were chosen as representative examples of the substituent. 

: R = Na (FCE 22101) 

lb : R = CHZOCOCH3 (FCE 22891) - 

The Scheme shows the synthesis of the target compounds 8a-c starting from the N- 
unsubstituted derivative 2.' The proper functionalization at the azetidinone ni- 
trogen was provided by treatment with oxalyl chloride and diisopropylethylamine in 

CHZC12, soon followed by addition of ally1 alcohol. The crude oxalimido deriva- 

tive 4 was directly cyclized to the penem structure (compound 5 ,  R = allyll by our 

recently reported method 3 in a 50% overall yield. After selective deprotectim 

of the primary hydroxyl group,' '2 the introduction of N-substituted carbamoyl miety 

involved reaction of the allylic alcohol 5 with the suitable isocyanate. The cata- 
lytic action of 4-dimethylaminopyridine (DMAP) proved essential for such a reaction. 

Indeed treatment of the hydroxy compound 6 with 1.1 molar equivalent of methyl iso- 

cyanate and 20-30% (by moles1 of DMAP in ethanol free dichloromethane (2 h at 

reflux temperature) afforded the N-methylcarbamoyl derivative 7a4 crystallized 

from isopropyl ether in 60% yield. By using the same reaction conditions, the 2- 
4 cyclohexylcarbamoyl derivative 2 was obtained in 60% yield after column chroma- 

tography. In the case of the phenyl analog it was necessary to increase the 

reaction temperature by using chloroform (ethanol free) as refluxing solvent. All 

the other conditions were unchanged and, after an aqueous acid work-up, crystal- 
4 lization from cyclohexane afforded the N-phenylcarbamoyl derivative & In 50% yield. - 
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Usual deblocking  reaction^"^'^ a f f o r d e d  t h e  f i n a l  t a r g e t  compounds & and &. 9  

S ince  & was ob ta ined  i n  ve ry  poor y i e l d  by t h i s  r o u t e ,  t h e  sequence was r epea ted  

by u t i l i z i n g  t h e  co r respond ing  p -n i t robenzy l  ester, g e t t i n g  b e t t e r  r e s u l t s  i n  t h e  

l a s t  d e p r o t e c t i n g  r e a c t i o n  (by hydrogeno lys i s )  ' t o  The - N-methyl d e r i v a t i v e  

8a  showed an a n t i b a c t e r i a l  a c t i v i t y  s i m i l a r  t o  t h a t  o f  FCE 22101; on t h e  c o n t r a r y ,  - 
8b and @ were much l e s s  a c t i v e .  - 
The acetoxymethyl e s t e r  FCE 22891 (l&l l r 3  is a  Premising prodrug of 5. The two-step 

a c y l a t i o n  procedure  o u t l i n e d  i n  t h e  Scheme a l lowed t h e  development of adi f ferent  

approach i n  which t h e  enzymat i ca l ly  l a b i l e  moie ty  i s  a l r e a d y  incorpora ted  i n  t h e  

a z e t i d i n o n e  N-appendage b e f o r e  t h e  format ion of t h e  penem r i n g .  The N-unsubsti tu- 

t e d  a z e t i d i n o n e  2 was a c y l a t e d  wi th  o x a l y l  c h l o r i d e  lone molar e q u i v a l e n t  

wi th  d i i sopropy le thy lamine  and CaC03 i n  C H 2 C l 2 1  go ing  on t o  t h e  f a i r l y  s t a b l e  oxo- 

a c i d  i n t e r m e d i a t e  (by a c i d  o r  b a s i c  h y d r o l y t i c  work-up). The subsequent  e s t e -  

r i f i c a t i o n  s t e p  w a s  performed w i t h  bromomethylacetate ( w i t h  NaHC03 i n  DMF O r  w i th  

TEA i n  C H 2 C 1 2 )  l e a d i n g  t o  t h e  oxal imido d e r i v a t i v e  ( R  = CH20COCH3), d i r e c t l y  

c y c l i z e d  t o  t h e  penem 5 ( R  = CH20COCH31 140% o v e r a l l  y i e l d  f r o m .  Success ive ly ,  

s e l e c t i v e  d e p r o t e c t i o n  o f  t h e  pr imary hydroxyl group,  carbamoyla t ion and f i n a l  

d e p r o t e c t i o n  a f f o r d e d  FCE 22891 (El. 
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