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DERIVATIVE: A POTENTIAL PRECURSOR OF THE PENEMS AND THE CARBAPENEMS
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Abstract - 3-Hydroxyethyl-U-cyanoazetidin-2-one derivative was

synthesized from (2R,3R)-2,3-epoxybutyric acid in two steps.

For the past few years, we have been investigating the synthetic opportunities for
analogues of thienamycin.l 3-tert-Butyldimethylsilyloxyethyl-U-cyanoazetidin-
2-one (Q) is a potential precurser of the penems and the carbapenems. The
synthesis of thils compound from penicillin and its further conversion to isopenam
derivative had already been repor’ted.2 Since the synthesis of thils compound from
penicilllin needed numerous steps, we attempted a short step synthesis of this
compound, and here we wish to report our successful results.

Condensation of (2R,3R)-2,3-epoxybutyric acild (;)3 and p-methoxybenzylaminoaceto-
nitrile (g)Ll by use of dilicyclohexylcarbodiimlide as a condensing reagent gave an
epoxyamide (3) in 51% yield in additicn to the starting amine (34%). Treatment of
3 with 1.1 equivalents of lithlum hexamethyldisilazide in tetrahydrofuran at
10-20°C for 1 min after dropwise addition during a period of 10 min gave the trans
azetidin-2-one’ (4, 51% yleld) as a crystalline solid: mp 80-82°C: [u]DEH -29,5¢
(c=1.93, EtOH}, and glgfisomers (4", 22% yleld) as a crystalline solid: mp
86-8B8°C, Protection of the hydroxy group of 4 with the tBuMegsi group gave 5 in
69% yleld as an oil. Deprotection of the methoxybenzyl group of 5 by

K28208—K2HP04 (2:1) in acetonitrile-water {1:1) under argonT

gave a corresponding
azetidln-2-one {6, 53% yield) as a crystalline solid: mp 130-142°C: [m]DEM -26.40
{c= 2.0%4, CHClB).

Thus, we could obtaln 3-hydroxyethyl-U-cyancazetidin-2-one derivative with the

deslred stereochemistry in few steps.
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