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In connection with our studies on the intramolecular cyclisation reactions of
azetidinone-4-sulfenic acids (see following papers), we required the 6-thioamides and
6-thioncarbamates of various penicillin sulfoxides. Although a few examples of the
6~thioamides of penicillins 3_7, and the 7-thioamides of cephalosporins -9 are described
in the literature, the only example of a é~thioamide of a penicillin sulfoxide reported is
p-nitrobenzyl 6-phenylthicacetamidopenicillinate sulfoxide 10. Schemes 1 and 2 summarise

the reactions utilised by us for the preparation of these compounds, starting from the
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The readily available 6-phenoxyacetamidopenicillanic acid sulfoxide, lc

»
and its methyl ester, la, on treatment with phosphorous pentachloride and dimethylaniline
in methylene chloride as solvent, gave the chloroimines, 2, which on reaction with

hydrogen sulfide provided the thioamides, 3¢ and 3a, in about 70% yield (estimated con-
version yield from nmr spectroscopy)13’ 14. These compounds were purified by column
chromatography on silicic acid. 1In the case of compound lc, the carboxylic acid was
protected by conversion in situ to the trimethylsilyl ester, 1b, by treatment with trimethyi-

silyl chloride and dimethylaniline, prior to these reactions, the free acid, 3c, being rhe
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and nmr (CDClS) 61.25 and 1.75 (ss, 6H, gem—CEa), 3.88 (s, 3H, COOC§3), 4.78 (s, 1H, C3—§),
4.99 (s, 2H, -OCH,), 5.23 (d, J = 4 c¢/s, 1H, C_-H), 6.73 to 7.52 (m, 6H, C_H, and C,-H),
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9.88 (d, J = 10 c¢/s, 1H, NH). Compound 3c, an off-white powder had m.p. 145 - 149O dec, and
nmy (DMSOdG) §1.20 and 1.53 (ss, 6H, gem—Cﬂa), 3.52 (s, 1H, COOH), 4.43 (s, 1H, Cs—ﬂ),
4.92 (s, 2H, —OCEQ), 5.58 (d, J = 4 ¢/s, 1H, CS—E), 6.50 and 6.63 (q, 1H, C6—§), 6.90 to

7.49 (m, 5H, CAH), 10.16 (d, J = 9 c/s, IH, NO).
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disulfide (1 mole eq.), triethylamine (2 mole eq.), and methyl icdide (2 mole eq.) (1% hr
at 0° and then at ambient temperature for 16 hrs), a mixture of the 6-methyldithiccarbamate
free acid, 5b, and its methyl ester, 5a, were among the products formed 14' Compounds 5a
and 5b were separated from the other products of the reaction by column chromatography on
silicic acid, both compounds 5a and 5b being eluted together as a 1:1 mixture in about 25%
yield (by weight). The methyl ester, 5a, was obtained pure by removing the acid using
aqueous sodium bicarbonate, or by reacting the mixture of 53a and 5b under carefully

1
controlled conditions with diazomethane 6. Compound 5a, isolated as a white solid had
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m.p. 140 - 142° dec, and nmr (CDClB), 81.22 and 1.70 (ss, 6éH, gggfcgs), 2.63 (s, 3H, —S~Cﬂ3),
3.85 (s, 3H, COOCES), 4.75 (s, 1H, C3—§), 5.21 (d, J = 4 ¢/s, 1H, Csvg), 6.68 and 6.82 (q, 1H,
Cs—g), 8.68 (d, J =9 <¢/s, 1H, NH).

Crude compound 6 was abtained in about 92% yield by the Schotten-Baumann acylation
of 4 with phenyl chlorothionformate in aqueous THF as solvent. Recrystallisation from ether
gave pure 6 (about 50% recovery) as a white solid, m.p. 152 - 153° (dec.) and nmr (DMSOdB)
§1.29 and 1.60 (ss, 6H, gem—CH,), 4.47 (s, 1H, Cy-H), 5.58 (4, J = 4 c/s, 1H, C.-H), 5.98
and 6.09 {(q, 1H, C6—H), 7.10 to 7.55 {(m, 5H, cégﬁ), 9.90 (d, J =7 c¢/s, 1H, NH). Thiémethyl
ester of 6 was obtained by the carefully controlled reaction of 6 with diazomethane ~ . It
was a crystalline white solid (methanol), m.p. 148 - 150° and nmr (CDC13), §1.22 and 1.78
(ss, 6H, gem-CH ), 3.88 (s, 3H, COOQEB), 4.8 (s, 1H, C3-§), 5.27 (4, J = 4 c/s, 1H, CS—E),
6.48 and 6.63 (q, 1H, CG—E), 7.10 to 7.51 (m, 5H, C6§5), 8.22 (d, J = 10 /s, 1H, NH).
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H. Tanida, R. Muneyuki, and T. Tsushima, Tetra.Letters, 3063 (1975). This
compound {no data given) was made by the DCCIcondensation of phenyldithioacetic
acid with 6-aminopenicillanic acid sulfoxide p-nitrobenzyl ester.

A convenient method for the preparation of this compound is described in a paper
by R.G. Micetich submitted to Synthesis for publication.

Cephalosporins and Penicillins, editor E.H. Flynn, Academic Press, New York,
p.667 (1972).

Tllustrative of rhis process is the preparation of 3a. A mixture of la,

dimethylaniline (2.5 mole eq.), and PCl. (1.1 mole eq.) in CH,Cl,, was stirred
(2% hrs at -50°C) to form 2a. A slow sfream of H,S was passeg tﬁrough the stirred

reaction mixture (1% hr at 250° and 1 hr at OO) and the mixture washed with
ag.NaHCO,, then water, then dil.HCl, then water and the organic layer dried
(MgS0, with charcoal), filtered and concentrated to a yellow foam, whose weight
and nmr spectrum indicated the presence of about 70% of 3a with about 257 of the
starting amide, la. Chromatography on silicic acid, followed by crystallisation
from methanol gave an about 40% overall yield of pure 3a.

The process has not been optimised.

The analysis (elemental or high resolution mass spectral) of all new compounds
described were within acceptable limits.

The action of diazomethane on compounds such as 3, 5, and 6, will be discussed
in a separate publication.



