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SYNTHESIS OF THIENAMYCIN AND 2-ALKYLTHIOMETHYL-CARBI\PENEM (2-HOMO-THIENAMYCIN) ANALOGUES FROM 

6-AMINOPENICILLANIC ACID 

Tetsuo Hiraoka, Takeo Kobayashi, Noboru Ishida, Masao Shiozaki, Koichi Hirai, Hiroshi Maruyama, 

Sndao Sato, Chihiro Tamura and Shinichi Sugawara, Chemical Research Laboratories, Analytical and 

Metabolic Research Laboratories, and Research Institute, SankyoCa., Ltd., Shinagawaku,Tokyo,Japan 

In view of growing interests in thienamycm due to its strong antimicrobial acti~lty, 2- 

alkylthiomethyl- cdrbapenem derivatives(2-homo-thienamycin)(8) have been the object of our synthesis 

s l nce  its activity is expected to be excellent judging from the analogy of mechanism of a reactmn 

of 3-thiomethyl-cephalosporii5 with an enzme(Fig. 1). 

6-Aminopenicillanic acid(6-APA)(l) was converted to the known methyl 6a-bromo-penicillanate-1, 

1-diox~de(Z), which was successively treated with DBU i n T H P ,  trifluoroacctic a c i d  and p-benzoqujnone 

to afford the ring opened sulfone(3a). After dirnrthylatmn, the dimethoxybenzenesulfonyl deriva- 

tive(3b) was reacted with lithium dibutylcopper and acetaldehyde to give the hydroxyethyl compound 

(4). in which the configuration of the hydroxyl part was mainly S. After conversion of (4) to (51, 

t h e  8 1 1 y l  Aeriirltiv-!i! ! J ? ~  ~ i i f ? i n c d  by treaixeni of ( 5 ;  ~ i ~ h  aliyimagne~ium chiorlde. The result- 

ing 4-ailyl-azetidinone(6) was transformed into thienamycin(7) and 2-homo-thienamycin(8) in several 

steps. Microbiological activities of (8) will be briefly discussed. 
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