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The direct base catalyzed C6 epimerization of penicillins bearing a 

secondary amide side chain (1) has thus far not been reported. Presumably, the 

direct epimerization cannot occur in such a penicillin because of amide proton 

removal giving la, an intermediate which would prevent formation of lb via Cg - 

proton extraction. A method of circumventing this problem was recently 

reported by Vlietinck et al.' -- They protected the secondary amide as the silyl 

imino ether (2) preventing amide anion formation and subsequently epimerized 

C6 with a tertiary amine to give epipenicillin 2. I wish to disclose the direci 

CS epimerization of 1 by a method which suggests the intermediacy of the 

heretofore unreporte&vicinal dianion (lb). - 

Treatment of 1 with 2.5 equivalents of lithium-diisopropylamide in tetra- 

hydrofuran at -80° followed by the addition of methanol and, subsequently, 

formic acid afforded upon workup an 80% yield of 4:l ratio of C-epipenicillin, 

4, and penicillin, l_, respectively. 
Za,b,c,d 

In order to determine whether or 

not lithium diisopropylamide was effecting direct epimerization, 1. was treated 

with 2.5 equivalents of lithium-diisopropylamide in THF at -80° and then 

protonated directly with formic acid to give upon workup a 75% recovery of 1. 3 

The possibility of direct kinetic protonation of dianion (lb) from the a-face - 

was eliminated when the previously described experiment was quenched with 

deuterated-trifluoroacetic acid and no deuterium was incorporated into the C6 

position. If J_ was treated directly with 2.5 equivalents of lithium methoxide 

in THF at -80°, there was obtained only 1. 

These data suggest a direct epimerization of 1 via dianion, lb - 

(Scheme 1). 
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It is noteworthy that Kaiser et al. 
4a 

report that protic solvents 

facilitate formation of the enolate of the B-lactam, an intermediate implicated 

in the direct epimerization in this case. 4b 

An immediate consequence of this investigation which demonstrated the base 

stability of the 9-lactam ring to methoxide at low temperature was the synthesi 

of the 7a-methoxycephalosporins. 5 

The author is currently investigating the synthetic utility of this 

unusual dianion and its application to other systems. 
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