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Summary. The preparation of 2-azasubstituted carbapenems is reported, where- 
in reactions of intermediate 2-azides provide the amine, 1,2,3-triazolines, 1,2,3- 

triazoles, and aziridines. 

The extraordinary potency and spectrum of antibacterial activity of thienamycin has prompted the 

synthesis of a wide variety of analogs. Yet only one report of substitution of nitrogen for sulfur at the 2- 

position of the carbapenem nucleus has appeared.’ We wish to report the preparation of 2-azido substituted 

carbapenems, and the reactions of these synthetically versatile azides with a variety of acetylenes and 

olefins to provide the amine, 1,2,3-triazolines, 1,2,3-triazoles, and aziridines. 

The key intermediate azides la2 and lbs are obtained in 94% and 67% isolated yields, resp., by reaction 

of enol tosylates 2a’ and 2b405 with KN, (5:l [v/v] CH,CN/CH,Cl,, 0’ C, 1.5 h). Nosylate 2~’ and phosphate 

2d6 react in an analogous fashion to provide azides la and lb, but in lower yields. Azides la and lb are 

colorless, crystalline solids which decompose extensively upon standing overnight at ambient temperature, 

but which can be stored at -20’ C for over a week with little loss. 
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Like the recently reported cephem vinyl azides,’ lb provides the enamine 3s when hydrogenated (1 atm, 

Pd/CaCOs/Pb , ‘+ dioxane, tBuOH, 25” C, 20 min). The enamine 3 was highly unstable, however, decompos- 

ing within hours when pure even at -78” C. Although no evidence for the imine tautomer 4 was observed, 

the strain in the carbapenem nucleus and the known propensity of the ketone 5 to undergo retro Diekmann 

reactions under mild conditions’ suggest 4 may be an intermediate in an autocatalytic decompostion. 

Azides la and lb react slowly with dihydrofuran and dihydropyran (CH,Cl,, NaHCO,, 4’ C, 18 h to 6 

d) initially to provide mixtures of isomers of the fused bicyclic 1,2,3-triazolines’ 6a” and 7a,” and 6b’* 

and 7b,” which subsequently isomerize under the reaction conditions to the hydroxyalkyl-1,2,3-triazoles’3 

8a’” and 9a,” and 8b16 and 9b,” resp. This observation stands in contrast to the reaction of cephem azides 

with dihydropyran, which afforded the iminoethers.’ Although small amounts of iminoethers may be 

formed in our reaction mixtures, chromatographic and spectroscopic examination indicated that 6 and 7 

predominated. 
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The low isolated yields of Sa-9b apparently reflect the instability of these materials on contact with the 

chromatographic supports employed in their isolation, and not competitive side reactions in situ. Azide la 

also reacts with ethoxyacetylene (neat, 25” C, 18 h) and more rapidly with I-diethylamino-1-propyne 

(CHsCl,, Oa C, 1.25 h) to provide low isolated yields of the 1,2,3-triazoles 1Or8 and 11,” resp. The positions 

of the substituents on the triazole ring of 10 and 11 were assigned by analogy to literature precedents.” In 

contrast, cephem azides were reported to provide no triazoles in reaction with these reagents7 

In reactions with less electron rich olefins (CHsCl,, NaHCOs, 25’ C, 2-3 d), 3-azidocarbapenems la and 

lb formed aziridines. With vinyl acetate, azides la and lb provided low yields of acetoxyaziridines 12az1 

and 12b,” while la formed the acetoxymethylaziridine 13*’ in reaction with isopropenyl acetate. Azide la 

was sufficiently reactive to provide the carbethoxyaziridine 1424 in reaction with ethyl acrylate. 

In all cases studied, hydrogenolytic removal of the PNB group provided highly unstable products of re- 

duced microbiological activity relative to thienamycin. 
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