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Summary: Reaction of acetoxyazetidinones, 1 and 2, with trirnethylsilyl- 
acetyl thiolesters 10 afforded azetidinone-thiolesters, 11 and 12, which 
are useful intermediates in the carbapenem synthesis. - 

In a preceding paper, 
1 we described a new method for construction of a 

carbapenem ring system by an intramolecular Wittig reaction of previously un- 

known trialkoxyphosphorane-thiolesters. The method can be applied not only to 

activated thiolesters but also to non-activated thiolesters which are difficult 

to cyclize by a usual intramolecular Wittig reactionL and provides a substitute 

for Merck's carbapenea synthesis involving a carbene insertion reaction. 3 We 

prepared various azetidinone-thiolesters 2, key compounds in the synthesis, in 

several steps from the ester 5, which was easily obtained according to a pro- 

cedure developed by Barrett and Quayle4 from the acetoxyazetidinone 1 and silyl 

ketene acetal 3a in the presence of trimethylsilyl trifluoromethanesulfonate - 
(TfOTMS). More conveniently, the phenyl thiolester 4b was obtained from 1 and - - 
silyl ketene thioacetal 3b by similar C-C bond formation reaction. For short- - 
ening the reaction steps, we required other silyl ketene thioacetals such as 7, 

a potential synthon for thienamycin synthesis. However, attempts to prepare 7 

by applying the usual procedure 5,6 to a functionalized acetyl thiolester 6 - 
[lithium diisopropylamide (LDA), THF, then TMSCl] have so far failed. Conse- 
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bis(trimethylsilyl)trifluoroacetamide (3 equiv) IDMAP (trace), THF, rt, 30 h] 

to give N-trimethylsilyl derivative 10d in 96% yield after rapid silica gel 

chromatography. Phenyl thiolester 10e was obtained by reaction of thiophenol 

and trimethylsilylacetyl chloride (ca. 50%, diisopropylethylamine, methylene 

chloride, -ISaC). The C-C bond formation reaction of the acetoxyazetidinones, 

&_ and ,,11 with these trimethylsilylacetyl thiolesters 10 was carried out in - 
methylene chloride in the presence of TfOTMS at room temperature. N-desilyl- 

ation of the crude productwas effected by treatment with a catalytic amount of 

pyridinium p-toluenesulfonate in THF-H20 at room temperature to give the trans 

azetidinone-thiolesters, 11 and 12, in a moderate to high yield (Table I), which - 
are identified by comparison with samples prepared from 4 as described in the 

1 
- 

previous paper. In the reaction of 2 and lob (Entry 3 and 4), excess TfOTMS 

was needed to perform the reaction, otherwise the desired product 12b was not 

formed probably due to consumption of the catalyst by forming the complex 13 - 
with the basic amidino function of lob. When the trimethylsilylacetyl thiol- 

ester 10e in the reaction with 2 (Entry 6) was replaced by the ketene thioacetal 

3&, the same result was obtained (90% yield of 12e). This suggested that there 

was an equilibrium between the thiolester 10 and the silyl ketene thioacetal lo'. - 
Treatment of the thiolester 10e with a catalytic amount of TfOTXS in CDC13 af- 

forded an equilibrium mixture of 10e and 3b in approximately a 1: 2 ratio (by - 
NXX), confirming the equilibrium between 10 and 10'. - - 
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Thus, it is presumed that TfOT.YS-catalyzed C-C bond formation reaction of 

the acetgxyazetidinones, 1 and 2, with the thiolester 10 oroceeds via an elec- - -- 
trophilic attack of the immonium intermediates 14 generated from 1 and 2 on the - - - 
silyl ketene thioacetal 10' - which is in an equilibrium with the thiolester 10. - 

The reaction occurred exclusively at the sterically less hindered b-face of 

14 to afford the trans azetidinone-thiolesters 15, of which hydrolysis led to - 
the products 11 and 12. - - 

Short-step transformation of these thiolesters, 11 and 2, into the carba- - 
penems, e.g. thienamycin from l&, via trialkoxyphosphorane cyclization was 

described in the preceding paper. 
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