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Penicillin Analogues with Modified Nucleus!

By Ajay K. Bosg,* G. SPIEGELMAN, and M. S. MANHAS
(Depariment of Chemistry and Chemical Engineeving, Stevens Institute of Technology, Hoboken, New Jersey)

ALTHOUGH many ‘semisynthetic’ penicillins have
been reported, few instances are known where the
penicillin nucleus’” has been modified? We
report here the synthesis of a few penicillin
analogues of the latter type.

Previously?® we described a synthesis of a-azido-
P-lactams from «-azido-acid chlorides and a
variety of Schiff bases. Similarly triethylamine
was added under high-dilution conditions to a
methylene chloride solution of azido-acetyl chloride
and 2,2-diethyl-5,56-dimethyl-A3-thiazoline (I) pre-
pared from a-bromo-isobutyraldehyde, hydrogen
sulphide, pentan-3-one and ammonia.* This re-
action led to a non-crystalline o-azido-8-lactam
(II) which was hydrogenated in the presence of
Adams catalyst. The resulting amino-compound
was heated under reflux with phthalic anhydride
and triethylamine5 The product showed proper-
ties consistent with the expected structure (IIT)
(B-lactam of 2,2-diethyl-5,5-dimethyl-o-phthal-
imido-4-thiazolidineacetic acid). The 4,6-trans

stereochemistry of the B-lactam ring was apparent
from the coupling constant [, 1-7 c./sec.®
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Reagents: (i) NEt;, (ii) H,—PtO,, (iii) phthalic anhy-
dride, NEt,.

In the hope of synthesizing an isomer of peni-
cillin-V with the rearranged penam nucleus [as in
(II1)], 2-t-butoxycarbonyl-5,5-dimethyl-A3-thiazo-
line (IV) was prepared by a modified Asinger
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reaction* using t-butyl glyoxalate hydrate.? When
(IV) was allowed to react with azido-acetyl
chloride and triethylamine, only traces of a fB-
lactam were formed. Brief treatment of (IV)
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with potassium t-butoxide in t-butanol led to an
isomer, 2-t-butoxycarbonyl-5,5-dimethyl-A2-thia-
zoline (V) which with azido-acetyl chloride and
triethylamine readily afforded in good yield the
same product as was obtained earlier from (IV).
This compound was identified as the S-lactam of
2-t-butoxycarbonyl-5,5-dimethyl-a-azido-2-thiazo-
lidine acetic acid (VI). Catalytic reduction of
(VI) to (VII) followed by treatment with trifluoro-
acetic acid produced the amino-acid (VIII) which
was difficult to purify. Acylation of crude (VIII)
with phenoxy-acetyl chloride and subsequent
treatment with diazomethane gave (IX)—a struc-
tural isomer of penicillin-(V) methyl ester.
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