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Abstract - A new nitrone-based synthesis of B-lactams is described 

which makes provision for the 1-hydroxyethyl moiety in 

the potent antibiotic thienamycin. Moreover, the relative 

stereochemical features of the natural product are defined 

in a step involving the cycloaddition of a nitrone with 

methyl crotonate. 

Recent intense interest has been focused on novel B-lactam antibiotics derived from 

several strains of Streptomyces which exhibit high antibacterial potency and substantial 

B-lactamase inhibitory behavior.'-' Of particular interest is thienamycin (1) and related 

antibiotics containing a l-hydroxyethyl moiety at C-7. Thienamycin provides a special 

synthetic challenge4'6'B which has already been met by one total synthesis. 4 In our 

L t hienamycin 

view, this molecule presents at least two major aspects which must be addressed by any 

successful synthetic approach. Firstly, the relative stereochemistry at C-5, C-6, and C-8 

must be confronted and, secondly, the pattern of substitution in the five-membered ring (i.e. 

at C-2 and C-3) must be accommodated. We report herein a solution to the former challenge. 

While monosubstituted alkenes such as methyl acrylate undergo cycloaddition with nitrones 

to afford 5-substituted isoxazolidines predominantly, lo 1,2_disubstituted unsaturated esters 

(e.g., methyl crotonate) exhibit the opposite regiochemical preference (cf. Scheme 1). 
11,12 

This reversal in regiochemistry to afford B-oxa esters (i.e., 2) rather than a-oxa esters, 

holds the key to the synthesis of B-lactams. We knew" that the isoxazolidine 2 could be 

cleaved readily under conditions of catalytic hydrogenolysis to give a hydroxyester (i.e., 

3, which we anticipated T3 could be cyclized to a B-lactam containingthe desired l-hydroxy- 

ethyl grouping. 
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