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Abstract - Treatment of copper acetyl ide (9 with aroyl-E-aryl 

ni t rone (2) afforded a novel c lass  of 4-aroyl funct ional ized 

monocyclic trans- k - lac tam (3). Oxidative g-dearylation of 

with c e r r i c  ammonium n i t r i t e  (CAN) gave g-unsubstituted 

trans- k -lactam (2 i n  good yield. 

Among the severa i  a n t i b a c t e r i a l  c lasses  of ccmpounds, t he  group of f -1actam 

an t ib io t i c s  had been the major t a r g e t  of molecular The 

discovery of highly potent  broad spectrum a n t i b i o t i c  thienamycin and mono- 

bactam has c l ea r ly  revealed t ha t  the presence of 6-amid0 s ide  chain and fused 

3 th iazo le  r ing  of k- lactam i s  no t  absolute  requirement f o r  b io log ica l  a c t i v i t y  . 
A l s o  despi te  intense work i n  t h i s  area there s t i l l  remains much t o  be learned 

about the fundamental f ac to r s  t ha t  influence t he i r  a n t i b a c t e r i a l  act ion and 

4 i n  pa r t i cu l a r  about the s t r u c t u r a l  and conformational requirement f o r  a c t i v i t y  . 
Several  syn the t ic  f o r  the preparation of monocyclic k -1actams and 

t h e i r  conversion7 t o  b i cyc i i c  o r  polycyciic 6 -lactams including na tura l ly  

occurring hydroxypenam have been reported. The subs t i tuen t  a t  the 4-position 

of monobactam contr ibutes  subs t an t i a l l y  t o  the biological  propert ies  of 

-iactamsa. I n  t h i s  communication we wish t o  report  a f a c i l e  synthesis of 

monocyclic t r am-  k -lactam bearing a r ead i l y  p l iab le  carbonyl group a t  

4-position and conversion of the g-aryl Subst i tuted f -1actam t o  g-unsubsti- 

tuted derivat ive via  oxidative E-dearylation with CAN. 

9 To a so lu t ion  of copper ace ty l ide  (2 (pr@pared i n  s i t u  ) i n  pyridine was 

added a soiut ion of b e n z ~ ~ l - ~ - t o l y l n i t r o l l e ~ ~  (2) i n  pyridine a t  room temper- 

a tu r e  and t t ~  w h o L e  mixture was magnetically s t i r r e d  overnight. After  

a c id i f i c a t i on ,  ex t rac t ion  with chloroform and subsequent workup afforded 



trans-1-tolyl-LphenyL4-banzoylazetidin-2-one (2) in 88% y i e l d  as the  s o l e  

d p r o h c t .  mp l9OwC r US m/z 341 (n+, 15%. 208 ( 1 0 0 ~ .  133 (68%) I IR 

(war) 17% ( c - o ) . 1695 ( c = o ) cm-I I 'H NUR ( ~ O O N H ~ ,  C D C ~ ~  ) 6 ,  
2 . 3 1 ( s ,  3H). 4 .40(d,  1H. J=3Hz, H-3). 5 .31(6 .  1H. J=3Hz, E-4) .7.15-7.89(m, 14H). 

CAN 

0'-N. H 

Table - 

A l l  the  products gave s a t i s f a c t o r y  microanalyt ical  data. 

- 6 5 6 -  
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The conf igurat ion of t h e  -lactam r i n g  was confirmed a s  t r a n s  arrangement 

on t h e  basis of lower coupling c o n s t a n t  values of H-3 and H-4 protons (3Hz) 

i n  NNR spectrum as t h e  cis- -1actam protons g i v e  higher  values  of coupling 

constants1'. The suppor t  f o r  t h e  k -1actam s t r u c t u r e  t o  5 i s  f u r t h e r  

enhanced by t h e  c h a r a c t e r i s t i c  mess s p e c t r a l  d a t a  where t h e  molecular i o n  

peak a t  4 2  341 i s  followed by fragmentation i o n  peak a t  4 2  208 (base  peak) 

appeared due t o  the  loss of i socyana te  fragment ( Ar - N  = C =  O ). S i m i l a r l y  

compounds (=d r e a c t e d  wi th  (2 t o  give  t rans-  P -1actam ( r b z )  i n  e x c e l l e n t  

y i e l d s  (Table). Attempted conversion of compounds (2-9 with CAN i n  aceto- 

n i t r i l e - w a t e r  t o  5-unsubst i tu ted -1actam was unsuccessful .  Only when 

aze t id inone  ~2) was employed 5-daaryla t ion i n  80% y i e l d  was obtained. 
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