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Abstract - Stereoselective carbon-introducing reaction at the 

C position of an azetidinone has been achieved by the applica- 4 

tion of an intramolecular carbene reaction as a key step. 

We have recently published the new carbon-introducing reaction at the C4 position 

of an azetidinonel by employing carbene reaction as shown in chart 1. 

Chart 1 

SPh 

Slh 

1 /x H H  C R - 
_j 

1 R = ~ t ,  i ~ r ,  ~t (B) 

t 
R~ = THP, spk2 BU, CH2C02Me 

The stereochemistry between the Cj and C4 positions of the product in the 

above reaction was deduced to be trans, on the basis of its nmr data. Thxs 

stereoselectivity was rationalized by assumlng that the nucleophile (A) 

attacked from the less hindered side to the intermediate I B I .  In the course 

of our studies on the syntheses of carbapenem antibiotics, we have been interested 



in the synthesis of 6-amldocarbapenem antibiotics2 with the stereochemistry of & 

relationship between the Cj and C 4  positions of an azetidinone. For the above 

purpose, we have decided to apply an intramolecular carbene approach to the peni- 

cillin derivative by assuming the possibility of carbon introduction at the C  
4 

posltion with desired chirality. =thoughan intramolecular carbene reaction for 

penicillin derivative (1) was attempted by Sandoz group3 very recently, they could 

not obtain a desired carbon-introduced product. but the cycloheptatriene ( 3 )  ari- 

sing from the reaction of the carbene (2) with benzene used as solvent. We here 

wish to report our own results. 

Chart 2 
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The r e q u i s i t e  diazo-compound (71,  a  ca rbene  p recur so r ,  was p repa red  a s  fo l lows .  

The known a z e t i d i n o n e  ( 4 1 ~  was t r e a t e d  w i t h  benzyl bromide i n  t h e  p resence  of 

potassium ca rbona te  i n  methylene c h l o r i d e  t o  a f f o r d  t h e  N-benzyl d e r i v a t i v e  ( 5 1 ,  

which was then  a c y l a t e d  wi th  t h e  a c i d  c h l o r i d e ,  prepared from p n i t r o b e n z y l h y d r o g e n  

malonate w i t h  o x a l y l  c h l o r i d e ,  t o  y i e l d  t h e  amide (61.  The d i a z o  exchange r e a c t i o n  

of 6  w i t h  t o s y l  a z i d e  i n  t h e  presence  of  t r i e thy lamine  i n  a c e t o n i t r i l e  gave t h e  de- 

s i r e d  d i a z o  compound (71. Though t h e  carbene r e a c t i o n  was f i r s t l y  a t tempted by 

decomposit ion of t h e  d i a z o  compound ( 7 )  i n  t h e  presence of  rhodium a c e t a t e ,  none o f  

5 t h e  d e s i r e d  product  could  be  l s o l a t e d  . But the carbon- in t roduced b i c y c l i c  com- 

6  pound (8) was ob ta ined  i n  7 2  % y i e l d  as  a  d i a s t e reomer ic  mixture  ( c a .  1  : l), when 

t h e  d i a z o  compound (71 was s u b j e c t e d  t o  photo-induced carbene r e a c t i o n  i n  carbon 

t e t r a c h l o r i d e  a t  0 - 1 0  'C. The spec t roscop ic  d a t a  o f  8 were c o n s i s t e d  w i t h  t h e  

s t r u c t u r e  8 .  F i n a l l y ,  potasslum permanganate ox ida t ion7  of 8 y i e l d e d  t h e  a z e t i d l -  

none 9' i n  67 % y i e l d .  

, ,Thus,  we cou ld  achieve  t h e  i n t r o d u c t i o n  of carbon u n i t  a t  t h e  C 4  p o s i t i o n  of a z e t i -  

dinone wi th  d e s i r e d  c h i r a l i t y ,  and t h e  syn thes i s  of  6-amidocarbapenem a n t i b i o t i c s  

a long w i t h  t h l s  l i n e  i s  now under i n v e s t i g a t i o n  i n  t h i s  l a b o r a t o r y .  
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