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It has recently been shown that 2-oxoamides may be photocyclized to B-
1actams2 in a manner analogous to the formation of hydroxycyclobutanones by
ultraviolet irradiation of a-diketones.? In the course of our investigation
of synthetic approaches to penicillin derivatives, we have prepared several
side-chain oxygen analogs of the penicillins lacking the ggﬁfdimethyls by
the photoisomerization of the corresponding 2-oxoamides.

Coupling of pyruvic acid with g—4-carbomethoxythiazolidine using dicyclo-
hexylcarbodiimide, followed by silica gel chromatography, led to a 50% yield
of 3-pyruvoy1-4-carbomethoxythiazolidine4 (I) [ir (£film) 1750, 1710, 1650 cm_l;
nmr (CDC13) § 2.41 (overlapping singlets, COCH3), 3.17-3.5 (m, SCHZC), 3.75
(s, OCH3), 4.66-5.44 (m, SC§2NC§)]. Oxidation of I with sodium metaperiodate
led to a mixture of diastereomeric sulfoxides II (mp 114-138°) whereas oxida-

tion with potassium permanganate gave sulfone III (mp 120-121° dec).
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Irradiation (Hanovia 200-watt lamp, pyrex filter) of the 2-oxoamides I,
II, and III at 0-10° in dry benzene under nitrogen yielded, respectively,
3-carbomethoxy~6-hydroxy-6-methylpenam (IV) [ir (f£ilm) 1770, 1750 cm-l; nmr
(CDC13) § 1.4 (s, 6-CH3), 2.9-3.65 (m, 2-CH2 and 3-CH), 3.75 (s, OCH3), 5.05
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(overlapping singlets, OH and 5-CH); 1l1% yield), 3~carbomethoxy-6-hydroxy-6-
methylpenam sulfoxide (V) [mp 151-152° dec; ir (KBr) 3250, 1760 {broad),

1070 cm-l; nmr (CD3COCD5) 8§ 1.65 (s, 6-CH3), 3.46 (d, J=4 Hz, 2-CH,), 3.75
(overlapping signals, OCH, and 3-CH), 4.05 (s, OH), 4.85 and 5.08 (singlets,
5-CH) ; 8% isolated yield, 40% estimated by ir and nmr), and 3-carbomethoxy-
6-hydroxy~6-methylpenam sulfone (VI) [mp 144-147° dec; ir (KBr) 3410, 1790,
1730 cm-l; nmr (CDC13) 8§ 1.65 (s, G-CH3), 3.33 (s, OH), 3.55 (4, 2-CH2), 3.99
(m, OCH3 and 3-CH), 4.7 and 4.9 (singlets, 5-CH); 70% yield].

To extend this method to an analog more closely resembling the penicil-
lins, 3-glyoxylyl-4-carbomethoxythiazolidine sulfoxide hydrate (VII) was
synthesized fronm 2;4-carbomethoxythiazolidine and isolated as a hygroscopic
solid VIIa [ir (KBr) 3400, 1745, 1660, 1040 cm_l; M+ 219.020, C7H9N058 {VI1b)
requires 219.021; elemental analysis indicates a hydrate, c7H9NOSS-H20 (ViIa)].
Preliminary photolyses of VII over molecular sieves in dry tetrahydrofuran at

1 amide band with the con-

0° resulted in the disappearance of the 1660 cm
comitant appearance of a 1785 crn—l B-lactam band (40% estimated yield) but

the product (presumably VIII) has not been isolated.
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