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SYNTHESIS OF A POTENTIAL INTERMEDIATE TO
B-LACTAM ANTIBIOTICS

Andrew Freer, Karl Overton* and Richard Tomangk
Department of Chemistry, The University of Glasgow,
Glasgow G12 8QQ, Scotland

Summary : Cycloaddition of nitrone (2) to a-chloroacrylonitrile followed
by hydrolysis afforded the isoxazolidinone (1) as a single diastereomer.
The configuration at the new chiral centre (3S), corresponding to that in
thienamycin, was established by an X-ray analysis of (9).

The commercial potential of thienamycin derivatives and other
carbapenem antibiotics continues to attract widespread synthetic
interest./I We here report the formation of the isoxazolidinone (1),

a potential carbapenem intermediate, as a single diasterecmer from readily

available starting materials.
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Nitrone (2), prepared (72% yield) from the hydroxylamine oxalate (3)2
(from (R)-(+)-a-methylbenzylamine) and freshly distilled aldehyde (4)3
{from D-mannitol) (CaCl,-EtgN, ether, 0°c) had m.p. 54-55°, (a)p +127.4°
(CHC13); (m)* 249.1362 (C14H19ND3 requires 249.1365). Cycloaddition of
the nitrone (2) with excess a-chloroacrylonitrile (reflux, 15 m) and
hydrolysis (Et N, HZD THF, 1:4, 20°C, 16 h) of the cycloadduct (mixture of
diastereomers) (5) afForded the oily isoxazolidinone (’I)4 (79%) as a
13C n.m.r., g.l.c. on 25 m x 0,32 mm CPSILS CB
fused silica capillary column), [a]D -16.2° (CHCIB); (m*¥ 291.1473
(C16 2qN0, requires 291.1471). Hydrogsnolysis (Pd(DH)z—EtDH, 70°C, 48 h)
afforded the B-amino acid (6) (84%), [a]D -27.5° (MeGH), (M-CH3)+ 174.0762

(C7H12NU4 requires 174.0766). Deprotection of the isoxazolidinone (1)

single diastereomer ( H and

(TsOH, THF-H,0, 4:1, reflux, 1 h) gave (70%) a mixture (4:1), separable by
silica gel chromatography, of the dicl (7), (m* 251.1145 (013 17ND
requires 251.1158) and the isomeric lactone (8), m.p. 140- 2° (a) +112.4°,
(MeOH) s Vimax (KBr) 1731 cm-1. (M* 251.1149. The thionocarbonate (9)5
(diol + CSCIZ, DMAP, CH Clz, 0°c, 1 h)B had m.p. 174-5°, (G)D -10.9°
(CHCl y; (Mt 293.0724 (C14 15ND0,S requires 293.0722). A single crystal
structure analysis of (8) showed that the single diastereomer (1) formed
in the nitrone cycloaddition had the 3S-configuration (Fig. 1),
corresponding to that in thienamycin,

Crystal Data.7 C14H15N0 S (8): M = 293.1, monoclinic, space group
P21, a = 5.785(2), b = 10.808(1), c = 11.484(2) A®, B = 103.33(1°
U=-=698.7 83, 2= 2, D, = 1.33 g em™>, T = 293 K, R = 0.031, R’ = 0.034
for 922 independent reflections with F,2 > 30(F,?).

Fig. 1. X-Ray Structure of Thionocarbonate (9).




into key intermediates to carbapenems.B

Extensive methodology exists for transforming compounds such as (1)

(1) may be expected to exert further steresc-control, either in concert or

singly, in the course of subsequent elaboration.
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