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SYNTHESIS OF CARBAPENEMS WITH A RXCHz--SUBSTITUENT IN THE 3-POSITION

Johannes G. de Vries*l, Gerhard Sigmund, and Georg Vorisek

Sandoz Forschungsinstitut, BrunnerstraBe 59, A-1235 Vienna, Austria

Abstract - Carbapenems 6 were prepared by reacting mercaptans with bromoketone 3
followed by a Wittig sequence, or better through advanced intermediate ’g The car-
bapenem carboxylates were chemically unstable; stability was not improved by chan-

ging the oxidation state of sulfur,

Ever since the discovery of thienamycin (ba) a large number of analogues have been synthe-
sized in an attempt to improve the chemical and metabolical instability of thienamycin while re-
taining its potent antibacterial activityz. Our efforts in this area have been concentrated on
carbapenems with an R-1-fluoroethyl side chain in the 6~position3. In this paper we report our
synthetic work on carbapenems bearing a CH2XR side chain in the 3—position4: we hoped that
insertion of a methylene group in between nucleus and sulfur side chain would provide addi-
tional chemical and metabolic stability. From the viewpoint of synthetic efficiency introduction
of the wvariable RX group should occur as late as possible in the synthetic sequence. We there-
fore chose 3-acetoxymethylcarbapenem ester ﬁg as intermediate, based upon the knowledge that
d-acetoxymethylecephalosporins react with mercaptans to give the thio substituted analog’uess.

Starting with acid 23a,b we were able to synthesize the bromocketone ’7‘3‘6 (41%7, mp 71-73°C) by

a Nierenstein sequence8 {see Reaction Conditions). Reaction with NaOAc in DMF gave the acet-
oxy compound 4a in 88% yield which was transformed into the desired 3-acetoxymethylearba-
penem Ef by the Wittig procedure developed by Woodward9 (44% over 4 steps). Unfortunately,
reaction of [53 with lithium benzyl sulfide (THF, -30°C) led to unidentifiable products and re-

action with PhCH2SHIEt3N (CHzc RT) gave only recovered 6a. Addition of Pd(Ph3P)‘1 to the

12,
latter reaction had no beneficial effect. Before investigating other strategies we decided to

synthesize one representative of § by an aiternative route. Reaction of ):i.’ with PNBOZCNHCH:ZP

CstHw gave 4b (76%), which was converted to 6b in the usual way (20%, yield aver 4

steps). Hydrogenation of 8b gave ¢ in 19% yield (purity 80% by 1H NMR}
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sulfoxides 6f and 6h and the sulfone 6] proceeded as usual to give 6g (15%), 61 (46%) and 6m
i~ fa s Facd ~ ~ It
(47%), respectively; but the stability of these compounds was very similar to those of the par-

ent sulfides. Deprotection of 6] was accompanied by reduction of the aliylic sulfone, giving
~

3-methylcarbapenem carboxylate gxl .
o dd

Since it is possible that the instability of these carbapenems is due to the presence of a po-
tential leaving group on methyl we have now shifted our attention to aminocalkyl substituted

carbapenems and we will report on this in due course.
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1048 om . ﬁg: H NMR: 4,32 and 4.19 (2H, AB, J = 13,5 Hz, CH,50). ﬁ;l: IR

(CH2C12): 1786, 1718, 1055 cmpl. E} IR (KBr): 1762, 1595, 1387, 1029 em . UV:Amax =

263 ( 6.400), 269 ( 5900) nm. ?\; i NMR: 4.59 and 4.27 (2H, AB, JAB = 14.0 Hz,
1 1

CHZSOZ)‘ IR (CHZCLZ): 1789, 1726, 1320, 1114 om . 6k: "H NMR: 2.01 (BH, s,
=C-CH3). Ql: 1H NMR: 4.60 and 4.32 (2H, AR, ngB = 14.12 Hz, CHZSO2), 4.30 (2H, s,
CHZPy), IR (CH2012): 1787, 1719, 1331, 1120 em . 6m: "H NMR: 4.22 (1H, ddd, J =
9.5, 9.0, 3.0 Hz, H-5), 3.61 (1H, ddd, J = 28.1, 4.5, 3.0 Hz, H-6). I 1H NMR: 4.06
(44, M, CHZCHz), 3.36 (2H, s, CHzBr), 2.42 and 2.13 (2H, ABX, JAB = 14.6 Hz, J =
9.7, 3.2 He, CHZ)' ,];9: 1H NMR: 6.25 (1H, s, =CH), 2.95 and 2.66 (2H, ABX, JAB =
16.2 Hz, J = 5.4 and 13.7 Hz, H-5). /1&: 1H NMR: 7.44 (1H, d, J = 7.6 Hz, H-2), 5.54
(1H, d, J = 7.6 Hz, H-3), 2.67 and 2.84 (2H, ABX, JAB = 16.0 Hz, J = 13.0, 6.2 Hz,
H-5}. IR (CHZCIZ): 1775, 1672, 1585, 1380 cm_l. MS (caled. for CBHIOFNO3: 183): m/e
183 (M, 18), 136 (M-CH,CHF, 16), 96 (100).
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proved yields of 3.
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We were unsuccessful in our attempts to convert §c to the N-acetimidoyl or N-formimidoyl

derivatives, a strategy which was successfully applied by Merck chemists to stabilize thi-
enamycin: W.J. Leanza, K.J. Wildonger, T.W. Miller, and B.G. Christensen, J. Med.
Chem. 1379, 22, 1435.

We were not able to hydrolyze § using milder methods.

A similar allylic reduction was observed by Sankyo chemists: Ref. 4c.
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