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SYNTHESIS OF NEW PENEM DERIVATIVES: N-SUBSTITUTED ANALOGS CF
FCE 22101
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Abgtract - New penem derivatives, analogs of FCE 22103
with N-substitution at the carbamoyl mojety, have been
synthesized by using a new catalytic action of 4-dime-
thylaminopyridine,

Our interest in the synthesis of penem antibiotics induced us to prepare new ana-
logs of FCE 22101"| {1a) as well as to design convenient modifications of previous
sylrltlfrttesis.1—3 We censidered a logical trend investigating the effects of N-substi-
tuent at the carbamoyl moiety upon the biological activity. Methyl, cyclohexyl and

phenyl groups were chosen as representative examples of the substituent,
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The Scheme shows the synthesis of the target compounds 8a-c starting from the N~
unsubstituted derivative 2.1 The proper functionalization at the azetidinone ni-~
trogen was provided by treatment with oxalyl chloride and diisopropylethylamine in
CH2C12 R
tive 4 was directly cyclized to the penem structure (compound 5, R = allyl) by our

soon followed by addition of allyl alcohol. The crude oxalimido deriva-

recently reported method 3 in a 50% overall yield. After selective deprotection

of the primary hydroxyl group,1’2

the introduction of N-substituted carbamoyl moiety
involved reaction of the allylic alcohol & with the suitable isocyanate. The cata-
lytic action of 4-dimethylaminopyridine (DMAP) proved essential for such a reaction.
Indeed treatment of the hydroxy compound € with 1.1 molar equivalent of methyl iso-
cyanate and 20-30% (by moles) of DMAP in ethanol free dichloromethane (2 h at
reflux temperature} afforded the N-methylcarbamoyl derivative 134 crystallized
from isopropyl ether in 60% yield. By using the same reaction conditions, the N-
cyclohexylcarbamoyl derivative 124 was obtained in 690% yield after column chroma-—
tography. In the case of the phenyl analog it was necessary to increase the
reaction temperature by using chloroform (ethancl free)l as refluxing solvent. All
the other conditions were unchanged and, after an agueous acid work-up, crystal-

lization from cyclohexane afforded the N-phenylcarbamoyl derivative 234 in 50% vield.
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1,586 afforded the final target compounds §§? and §g.9

Usual deblocking reacticns
Since 8b was obtained in wvery poor yield by this route, the sequence was repeated
by utilizing the corresponding p-nitrobenzyl ester, getting better results in the
last deprotecting reaction (by hydrogenolysis)1 to EE.S The N-methyl derivative
8a showed an antibacterial activity similar to that of FCE 22101; on the contrary,
8b and 8¢ were much less active.

The acetoxymethyl ester FCE 22891 (11_3)1’3 is a pramising prodrug of la. The twe-step
acylation procedure cutlined in the Scheme allowed the development of adifferent
approach in which the enzymatically labile meoiety is already incorporated in the
azetidinone N-appendage before the formatien of the penem ring. The N-unsubstitu-
ted azetidinone 2 was acylated with oxalyl chloride (one molar equivalent
with @iisopropylethylamine and CaCO3 in CH2C12) going on to the fairly stable oxo-
acid intermediate 210 (by acid or basic hydrolytic work-up). The subsequent este-
rification step was performed with bromomethyl acetate (with NaHCO, in DMF or with
TEA in CH2C12) leading to the oxalimido derivative 4 (R = CHZOCOCH3), directly
cyclized to the penem 5 (R = CHZOCOCHB) (40% overall yield from 2). Successively,
selective deprotection of the primary hydroxyl group, carbamoylation and final
deprotection afforded FPCE 22891 (J1b).
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Compound 3. IR (CECl;) v (om '): 1815, 1750,

8 (p.p.m.}: 0.08 (s, 6H, Si(CH,),); 0.85 (s,
9%, Ph,Si-C{CH

1715. P.M.R. (200 MHz, CDCl,),
9H, Me2§i—c(g§3)3); 1.12 s,
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4.3 - 4.6 (m, 3H, COCH,0Si and H-8); 6.12 {(m, 1H, H=5); 7.4 = 7.9 (m, 10H,
§iPh,};: 9.52 (bs, 1H, COQH).
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