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Abstract: Upon preliminary bioassay experiments, C(2)-substituted penems § exhibit promising activities
particularly against E. Cloacae (cephalosporinase).

The first discovery of the potent 8-lactamase inhibitory activities of clavulanic acid 2 in 1976,! has made a
tremendous impact on antibacterial chemotherapy. Meanwhile, in 1978, English reported that penicillanic acid
1,1-dioxide (sulbactam) 3a exhibits a B-lactamase inhibitory activity comparable to that of clavulanic acid 2.2
These findings have induced many synthetic efforts toward the development of new B-lactamase inhibitors. The
inhibitors explored so far, involving BL-P2013 (3b, Y = Cl) 3 and YTR-830H (3¢, Y = 1,2,3-triazolyl),* have
mainly been elaborated by chemical modification of the penam 1,1-dioxide framework 3a.
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Incidentally, the 2-exo-methylenepenam framework 1 represents a structural hybrid of those of clavulanic
acid 2, sulbactam 3a and its analogues 3b and 3¢. One can, therefore, hope that the 2-exo-methylenepenam 1
might exhibit a potent inhibitory activity toward B-lactamases. Furthermore, the 2-exo-methylenepenam 1 is a
new strategic intermediate which can open new entries to B-lactam antibiotics and B-lactamase inhibitors through
manipulation of the 2-exo-methylene moiety. The first synthesis of the 2-exo-methylenepenam 1 was recently
attained by our group.’ The success in opening the facile synthetic route to 1, in turn, enabled us to
demonstrate a convenient access to 2-substituted penems 5 based on manipulation of the 2-exo-methylene moiety
of 1 as illustrated in Scheme 2.5 Herein, we describe the preliminary experiment to assay the inhibitory propaties
of the 2-substituted penems 5a and 5b (R! = Na) against 8-lactamases, such as TEM-1, CTX-1, E. Cloacae,
and P. Aeruginosa.
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The inhibitory activities of 5a and 5b together with those of YTR-830H,* which is a currently used potent
B-lactamase inhibitor, are summarized in Table 1. The bioassay results shows that the inhibitory activities of Sa
and 5b against all the B-lactamases tested so far are ca. 2~20 fold less than YTR-830H. Nevertheless, it is of
interest to note that the inhibitory abilities of Sa and Sb at low concentration (0.1- 0.66 pg/ml) against E.
Cloacae (Cephalosporinase) are almost comparable to those of YTR-830H.  These facts lead us in conclusion
that the 2-substituted penems 5 can be remarked as a promising leading compound in future research for
developing a new class of inhibitors against B-lactamase, particularly cephalosporinase. We believe that further
structural manipulation of the 2-exo-methylenepenam 1 and/or the 2-substituted penems § might provide new
candidates of B-lactamase inhibitors. We believe that further structural manipulation of the 2-exo-
methylenepenam 1 and/or the 2-substituted penems 5 might provide new candidates of B-lactamase inhibitors.

Table 1 B-Lactamase Inhibitory Activitya).t

Enz_yme b) Inhibitor Inhibition percentage (%)

Enzyme type  activity Substrate”’ dose 530
(U/ml) (hg/ml) YTR-830H a 5b
10 100 6 28
TEM-1 1.6328 ABPC 0.1 93 _ 2
10 96 12 19
CTX-1 0.7363 CER 0.1 98 - .
10 96 14 45
E. Cloacae 1.1517 CER 0.1 7 8 10
P. Aeruginosa 1.0352 CER 82 ?2 0 1.?

a) Preincubation : 30 C, 5 min. Determined by UV method.
b) ABPC: Ampicillin; CER: Cephaloridine.
¢) Inhibitor dose: 6.6 or 0.66 ug/ml.
T The activity tests of inhibitors were performed in the Kodama Laboratory, Taiho Pharmaceutical
Co., Ltd., Kamikawa, Kodama, Saitama 367-02, Japan.
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