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Summary: Bicyclic pyrazolidinones were synthesized as y-lactam analogs of the
B-lactam antibiotics. Several of these compounds exhibited broad
spectrum in vitro antibacterial activity.

In the previous paper! we reported on the synthesis of bicyclic pyrazolidinones, e.g.,
1. These constitute a new class of antibacterial agents based on the B-lactam model. We

desired to replace the gem dimethyl moiety in 1 with hydrogen atoms, e.g., 2, in order to

R +,CH,
R'NH N +-BOCNH N
1 CO,H |
N N-
0 CO,H 0
1 R=Me 3
2 R=H

more closely mimic a typical P-lactam antibiotic. To prepare these compounds via a 1,3~
dipolar cycloaddition route we required ylide 3. Previous attempts to synthesize
unsubstituted azomethine imines of this type have resulted in the formation of dimeric
species.? In certain instances azomethine imines have been generated and trapped in
situ.?

We have found that treatment of pyrazolidinone 31 with aqueous formaldehyde in
methanol gave rise to an amorphous solid which has not yet been fully characterized.
Evidence for the ylide 3 (M'=213) as well as a dimeric form (M*=426) are found in its mass
spectrum. Heating this material in the presence of diallyl acetylenedicarboxylate (CH3CN,
reflux, 2hr) provided the desired cycloadduct 5 in 49% yield.? This product is at least

formally derived from the 1,3-dipolar cycloaddition of ylide 3 and the acetylene.
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t-BOCNH._/~NH N
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4 5 R=R'= allyl
8 R=Me R'= allyl
9 R-allyl R=Me
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Aloc=
COR’ H
6 R=R'= allyl R"= Aloc I

7 R=R'=R"=H
10 R=Me R'=allyl R"= Aloc
11 R=Me R=R"=H

Deblocking of the amine (TFA), neutralization of the resulting salt with bistri-
methylsilyltrifluoroacetamide, and acylation with the acid chloride of 2-allyloxycarbonyl
aminothiazol-4-yl-methoximino-acetic acid (CHzCl,-EtOAc) gave 6 in 59% yield. Palladium
catalyzed cleavage of all three allyl protecting groups® was accomplished in one step
((Ph3P)4Pd, 3eq BuszSnH, acetone) to give 7. The in vitro antibacterial activity of 7
against a variety of gram positive and gram negative strains was enhanced relative to the
gem-dimethyl analogs 1.1

By analogy to the corresponding cephalosporins®

, we reasoned an electron withdrawing
ester substituent at the activating position, e.g., 11 might enhance the activity in this
series relative to the carboxylate substituted 7.

The required allyl methyl acetylenedicarboxylate was prepared from allyl propiolate
(1. (Me3Si),NLi,THF,-78°;2. Cl1COgMe), in 26% yield. This was added to the mixture of 4
and formaldehyde (1,2-dichlorethane) under reflux to give a 1:1 mixture of cycloadducts
8 and 9. The regioisomers were separated by preparative HPLC. The more polar isomer

(hexane-EtOAc 1:1) was shown to be the desired 8 by x-ray crystallography.”’
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Deblocking of the amine (TFA), neutralization of the resulting salt with bistrimethylsilyl-
trifluoroacetamide, and acylation with the acid chloride of 2-allyloxycarboxyl-amino-
thiazol-4-yl-methoximino acetic acid (CHpCly-EtOAc) gave 10 in 42% yield. Palladium
catalyzed removal of the allyl ester and Aloc protecting groups completed the synthesis
of 11.

Indeed, bicyclic pyrazolidinone 11 was found to exhibit broad spectrum antibacterial
activity against a variety of gram positive and gram negative bacteria. For example, MICs

vs. Strep. pyogenes (C203) = 4 ug/ml; Proteus rettgeri, (C24) = 1 ug/ml.

Studies to elucidate the mechanism of action of this exciting new class of compounds
and prepare analogs with greater potency are underway. These results will be reported

in due course.
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