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Absbwct lfW&hylcarbapuruns 7wensynlhesizcdutilizingthc~henmosasulfidecontrsctionasalaystepina 
oncqot pmccda from the novel thiazinone intermediate 4 which was easily accesa’ble from the pmpionic acid 
daivaIive 1. 

Si the discovery of thienamycinl) in 1976, intensive efforts have been devoted to the synthetic studies 

in search of new carbapenems having potent and broad-spectrum antibiotic activities. Of these studies, the 

work reported by a Merck research group has given a great impetus to medicinal chemists, in that the 

introduction of l@methyl group on the carbapenem skeleton remarkably increases chemical and metabolic 

stability.21 The synthesis of l&methylcarbapenem was stimulated increasingly by the recent findings of 

tstereocontrolled synthesis of the propionic acid derivatives 1 having four contiguous asymmetric ccnters.3) 

The lf3-methycarbapenem skeleton having a bicyclic ring system has been ccmseucted starting iiom 1 based on 
the Rh(II>camlyzed cfirbcne insertion,2~ the intramolecular Wittig reaction+ and the Dieckmann tuaction.s) In 

this communication, we report a novel synthetic method of lf3-methylcarhapenem skeleton based on the ring 

contraction of a bicyclic thiazinone utilizing the Eschenmoser s&i& contraction.~ 

It is well-documented that acylthioglycolates ate effectively converted to the corresponding pketa3ers 

by elimination of a sulfur atom in the presence of a phosphine.6) We anticipated that the sulfide contraction of 

bicyclic thiazinone A having tmptecedented ring system would be initiated by the inusmolecular nucleophilic 

attack of the anion generated at the carbon a to the ester group on the carbonyl group, leading to lp- 

methylcarbaputem skeleton B (Scheme 1). 

scheme 1 

TBS: fert-butyldlmethylsllyl 
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Thus, we first examined the effective synthesis of thiaxinone 4 starting fium the pqionic acidderivative 

1 based on the strategy involving the formation of the C4-S bond of 4 (Scheme 2). 
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The propionic acid derivative 1 was converted to thioester 2 by the usual method.7) Compound 2 was 

condensed with ally1 glyoxylate in hot toluene to give 3 in a good yield. Compound 3 was treated with SOCl2 

and pyridinea) to atTonI the corresponding chloride. Without isolation of the chloride, the crude chloride was 

treated with iPr2NH in CH3CN to afford thiazinone 49)in 75% yield; the nucleophilic attack of the 

thiocarboxylate anion generated by elimination of 2,2-bis(carboetboxy)ethyl groupt*) under basic conditions 

effectively took place on the carbon attached to the Cl atom. The stereochemistry of 4 was unambiguously 

determined by NOE experimenttt) 

We next examined the ring transformation of 4 to carbapenem 7 under a variety of reaction conditions 

using the Eschenmoser sulfii contraction. As a result, we found that the use of NaH in DMP as a base-solvent 

system made the reaction proceed smoothly. Thus, treatment of 4 with NaH (l.leq) in the presence of PPh3 

(1.0 eq) in DMP at -u)“C followed by addition of (Ph0)2POCl to the reaction mixture gave 5; in this reaction, 

substantial formation of triphenylphosphine sulfide was observed even at -2OT,12) clearly indicating the 

occurrence of efficient sulfur extrusion from the thiazinone ring. Without isolation of 5. the addition of 

mercaptans da, b to the reaction mixture affordedl3) the corresponding carbapenems 7a, b in good yields in a 

one-pot proce4lure fi-om 4. 



This sulfide contractim is probably initiate4 by abstraction of the protou on the 4-position of4 by Nal-& 

thishy~~atomoncQwouldbeexposbdontheconvexsideof~ SkclemuH) The resulting 

anion would attack inttamoleeularly on the carbonyl group of thiaziuouc to form thiirane 8. suhscqucntly, 8 

would he subject to the sulfur extrusion by aid of Ph3P to bc converted into Na salt 9 which is effectively 

trapped in situ by (PhG)$‘GCl to givt 5 (Scheme 3). 

Scheme 3 Pleusibl8 Me&u&m of Ring Contraction 
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In summary, we established a new method for the synthesis of l~me~ylc~~nerns from the propionic 

acid derivative 1 utilixing the Esehenmoser sulfide contraction. This method should find appIieation in the 

umstruction of other types of &laetams such as penems and eephalosporins. 

A~no~~d~t: The authors are grateful to Dr. A. Kinum~ in our company far his helpful suggestion 

about the NMR analyses. 
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NOE was observed between Hl and H4, and between H4 and H6 depicted as below (the substituent 

group on C7 was omitted to clarify). 

A. Eschenmoser et al. reported that the higher temperature (50-70°C) was usually needed for 

completion of the sulfide contraction. See ref. 6. 

A typical pmcedum is as follows. 

To a solution of 4 (3OOmg. 0.726mmol) and Ph3P (186mg. 0.726mmol) in DMF (6ml) was added 

609bNaH (32mg, 0.798mmol) with stirring at -20°C under N2 atmosphere. After the reaction mixture 

was stirred for 2h, (PhO)@OCl (0.165ml. 0.709mmol) and DMAP (9mg. 0.07mmol) were added to 

the mixture and stirring was continued at 0°C. After stirred for 2h, N-allyloxycarbonylcysteamiue #ia ) 

(152mg, 0.944mmol) and @@Et (O.165ml,0.944mmol) were added and the mixture was stirred for 3 

days at 0°C. The reaction mixture was poured into Hfi (3Oml) and AcGEt (30ml). The organic layer 

was separated apd the aqueous layer was reextracted with AcOEt (3Oml). The combined organic layer 

was washed with brine, dried, and concentrated in vacua. The residue was purified by chromatography 

on silica gel (elution with n-hexane:AcOEt = 3:l) to afford 7a (25Omg. 66%) as a gummy syrup. 
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