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Abstract: The preparation of 4carbomefhauy-I ,2-thiazetidine-l, l -dimides from carbometw- 
methanesu2fonyl chioti and imines is described. 

The ability of p-lactam antibiotics to acylate bacterial cell wall enzymes provides the biochemical 

basis for their bactericidal action. Although structural analogs of p-la&am antibiotics have been 

intensively investigated for more than forty years. until quite recently scant attention has been 

focused on replacement of the azetidinone ring by more reactive entities. 1 The 1.2~thiazetidine- 

1, l-dioxides are attractive candidates for such a substitution because the pi bond overlap which 

enhances the stability of p-lactams is unavailable to the analogous p-sultams. The greater 

chemical reactivity anticipated of the latter has been demonstrated,2 thus encouraging the 

preparation of p-sultam analogs of P-lactam antibiotics. Previous effort in this area employed 

synthetic schemes which afforded a very limited range of substituents on the p-sultam nucleus.3 

We wish to report that carbomethoxymethanesulfonyl chloride, readily available via chlorination 

of methyl thioglycolate.4 reacts with a wide variety of aIkyl and aryl imines to afford p-sultams 1 

in fair to excellent yield. The ester functionality thus introduced provides access to a number of 

interesting derivatives, and can, for example. be reduced to the hydroxymethyl sidechain found to 

be biologically acceptable in the carbapenem series. 
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A representative array of p-sultams is presented in Table 1. In general, yields are better when the 

R substituent is aryl rather than all@, presumably because isomerization of the imine to an 

enamine is not possible. In fact, the structure of the imine is a key determinant in the choice of 

reaction conditions. With non-enolizable imines, the reaction is relatively insensitive to the order 

of addition and reaction temperature, However, with enolizable imines, the addition of sulfonyl 

chloride to imine at -78” should precede the addition of base, Tables 2 and 3 outline the effect of 

base and solvent on yield. The substantially lower yields using ethyl ether as solvent may be 

attributed to the precipitation of the initial addition complex. A representative procedure is 

reported below. 
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Table 

2omooun R 

1 phenol 

2 phenol 

3 phen$ 

4 phenol 

5 4-nitrophenyi 

6 2-furyi 

7 2-furyi 

8 cinnamyi 

9 methyl 

10 ethyl 

11 tBu #zSiOCH&Hz 

12 tBu(CH&SiOCHzCHZ 

RI XYMd 

benzyi 93 

2,4-dimethox)roenzyi 82 

phenyiselenyiethyi a7 

4-methoxyphenyi 16 

benzyi 71 

4-methoxyphenyi 17 

2,4-dimethox$enzyi 49 

4-methoxyphenyi 9 

phenyiselenyiethyi 35 

benzyf 55 

phenylselenylethyl 61 

phenyiselenyethyi 21 

MeO$XH,SOzCI Ma, . Ii’ 

TABLE 
Tertiary amine base Relative vield 

pyridine 1.00 

N-methyl imidazole 0.94 

iPrzNEt 0.67 

THF OS solvent 

3 TABLE 

Solvent Relotive yield 

THF 1.00 

CH,CI, 0.95 

Et20 0.60 

Pyridine OS base I 
A solution of 1.5 eq. pyrIdlne und 1.0 eq. N-benzyl btmzak&nine fn THF 10.3M.I was chilled to -78” 
under an argon atmosphere and 1.5 eq. of carbomethmymethanesuZj?onyZ chloride [diZuted with THF 
to prevent freezing1 was added dropwise. The suspension was aged 30 minutes at -780 then 
allowed to warm to 00 ouer 30 minutes. The reaction was quenched by the addition of 0.5M pH7 
phosphate buffer and extracted with ether. The combined organics were dried over Na904, 
concentrated and subjected to jlash chromatography using a stepwise gradient of 10+30% 
ether/hemnes. The product, a colorless oil., was characterized as fotlows: IH-NMR [6, CDCQ: 3.85 
fss, 3H1: 4.23 &.l3 A6=41.5Hz. J=l4.3Hz); 4.62 (d, lH, J=6.3Hz); 4.87 (d, 1H. J=6.3Hzl; 7.25-7.45 (m. 
1 OH). 

The stereochemistry of all products obtained by this method has been established as exclusively 

trans by NMR analysis5 and an X-ray crystal structure determination of sultam 5. The exchange 

of the c4 methine is very slow at room temperature with catalytic pyridined5 in CDsOD, thus 

eliminating from consideration the base catalyzed isomerkation of the kinetic to the 

thermodynamic product during the course of the reaction. Similarly stereospecific production of 
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the trans isomer has been reported for the reaction of benzoylmethanesulfonyl chloride and 

iminesaa but these results are in marked contrast to the reaction of benzylsulfonyl chloride and 

imines, which yields a mixture of cis and irons isomers.ob We believe that the stereochemical 

outcome of the present case is a reflection of the population of rotamers A and B of the probable 

zwitterionic intermediate. 

R 
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This new methodology allows modification at ca and ~4, but elaboration of these compounds into 

useful analogs of j%lactam antibiotics requires the exposure of the sukam nitrogen. Attempted 

application of the usual protecting groups developed for ketene-imine syntheses of p-lactams, 4- 

methoxyphenyl and 2,4-dimethoxybenzyl, was unsuccessful as the deblocking conditions proved 

too harsh for /3-sultams to endure. 7 The N-unsubstituted &sultams were obtained with the 

phenylselenylethyl protecting group previously developed in these laboratories.8 
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Summary: The 4-carbomethoxy- 1.2-thiazetidine- 1. l-dioxides allow synthetic access to a broad 

range of analogs of p-la&am antibiotics. The sidechains requisite for bfoactivity may be derived 

from the 4-carbomethoxy group. a variety of substituents is acceptable at c3. and the sultam 

nitrogen is made accessible uia the phenylselenylethyl protecting group. 
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