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A New Degradation of Penicillins

By RIcHARD J. STooDLEY* and NiGeL R. WHITEHOUSE
(Department of Ovganic Chemistry, The University, Newcastle wpon Tyne NE1 7RU)

Summary Potassium benzylpenicillinate (1) is converted
into compound (7) by mercury(i1) acetate in acetic acid
at room temperature.

REeacTtIONS in which the 1,2-, 3,4-, and 1,5-bonds of peni-
cillanic acid derivatives are selectively cleaved are of
considerable current interest because the products are of
potential value in the synthesis of B-lactam antibiotic
analogues.l

Recently, we reported? that mercury(i1) acetate in hot
acetic acid converted penicillins e.g., (1) into monocyclic
azetidinonese.g., (3). Clearly this degradation involved the
rupture of the 1,2- and 1,5-bonds of the penicillin but the
timing of these steps was not established. We now present
evidence which indicates that the degradation is triggered
by the 1,5-bond scission.

When compound (1) was added to a stirred solution of
mercury(11) acetate (2 mol. equiv.) in acetic acid at room
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temperature, an amorphous salt was precipitated (75%).
The salt is considered to possess structure (7) on the basis
of elemental analysis and the following evidence.
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The ir. spectrum of the salt showed peaks at 1765 (B-
lactam C=O0) and 1575 (CO,~) cm™; however, there were
no absorptions diagnostic of amide I and II bands.

The n.m.r. spectrum [(CD,),SO] of the salt initially
contained very broad signals; however, after 12 ht a sharp
spectrum, characteristic of the oxazoline (4), was obtained.
Repetition of the reaction on a preparative scale yielded
43 (30%), m.p. 108—110°, [ap — 49° (CHCly).

A freshly prepared solution of the salt in dimethyl sul-
phoxide was treated with an excess of diazomethane in
ether to give (489, after silica gel chromatography) the
ester (6),} [a]p + 38° (CHCl,), which was converted (659,
after silica gel chromatography) into the oxazoline (5),% m.p.
120—122°, [a]p + 46° (CHCl;), by mercury(11) acetate in
dimethyl sulphboxide.

When heated in acetic acid, the salt afforded (40%, after
silica gel chromatography) the acetate (3),2 m.p. 68—170°,
{a]p — 18° (CHCly), which was also obtained (95%,) from
the reaction of (4) with acetic acid at room temperature.
Consequently, the conversion of (1) into the acetate (3)
involves the intermediacy of the salt (7) and possibly the
oxazoline (4).

Only one other procedure is available for the selective
cleavage of the 1,5-bond of a penicillanic acid derivative
without the loss of the sulphur atom: this is the chlorine-
induced conversion of (2) into the sulphenyl chlorides (8).4
The last-mentioned compounds have been shown to be
versatile intermediates in the synthesis of novel B-lactam
derivatives.’
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+ A black precipitate, presumably mercury (1) sulphide, was deposited during the reaction.

1 The composition of all new compounds was confirmed by elemental analysis and/or by mass spectroscopy. Structural assign-

ments are based on ir. and n.m.r. spectroscopic evidence.
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