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Radical cyclizations are now widely used in the synthesis of cyclic compounds. Previously,
our laboratory reported efficient 4-exo- and S5-endo-trig radical cyclizations of N-vinyl-a-halo
amides which consisted of treatment with Bu3SnH in the presence of 1,1’-azobis(isobutyronitrile)
(AIBN). My attention has now been turned to the detailed studies on the regioselectivity in 4-exo-
and 5-endo-trig radical cyclizations and an application of the former method to the synthesis of
several carbapenem antibiotics.

Radical cyclization of a-bromo amides 10 and 13, bearing 3-methoxyphenyl and pheriylthio
groups at the terminus of the N-vinylic bond, proceeded ih a'4-exo-trig manner to give B-lactams 11
and 14. Compounds 11 and 14 were transformed to the key intermediates, 4-oxo-2-azetidineacetic
acids 12 and 185, for the synthesis of carbapenem antibiotics (+)-PS-5 (9) and (+)-thienamycin (16),
respectively. Furthermore, we accomplished the syntheses of the key intermediate 22 for the
synthesis of (-)-1B-methylcarbapenem (23) using the asymmetric radical cyclization of a-bromo
amide 20, bearing (S)-oxygen functionality at the side chain and (.S’)-l—phenylethyl group on the
nitrogen atom.

Compound 24, upon treatment with Bu3SnH-Et3B in boiling toluene, gave the 5-endo
cyclization product 26 as a sole product. On the other hand, similar treatment of 24 at room
temperature gave only B-lactam 25. In the case of the 5-endo-trig cyclization of N-(cyclohex-1-
enyl)-a-halo amides 33, the occurrence of the single electron transfer (SET) reaction, between the

radical intermediates 30 and the starting enamides 33, was suggested for the formation of products.
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