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Abstract: A short synthesis of an important precursor to known bicyclic [~-lactamase inhibitors is 
described. The synthesis uses commercially available trans-3-hydroxy-L-proline 1. Protection of the 
amino group followed by formation of the hydroxamate and cyclizafion using Mitsunobu conditions 
afforded bicyclic ~-Iactam 4 in three steps in 53% overall yield. Copyright © 1996 Elsevier Science Ltd 

The emergence of resistance by bacteria to many of the currently used [3-1actam antibiotics has led the 

scientific community to search for new and effective antibacterial agents and inhibitors of [3-1actamase 

enzymes that are responsible for most resistance. 1 Recently workers at F. Hoffmann-LaRoche have reported 

the synthesis and biological evaluation of a variety of bicyclic [3-1actams 5 and 6. 2 These bicyclic [~-lactams 

were shown to have activity against the class C [3-1actamases. We were particularly interested in synthesizing 

a precursor to these bicyclic [3-1actams using the hydmxamate-mediated cyclization approach developed 

previously in our laboratory.3 We reasoned that we should be able to quickly and efficiently construct a 

precursor to these bicyclic [~-lactams from commercially available trans-3-hydroxy-L-proline I (Fluka). 

The amine of trans-3-hydroxy-L-proline I was protected by treatment with Boc anhydride to afford 2 in 

92% yield. The earboxylie acid was then coupled with O-benzylhydroxylamine using the water soluble 

carbodiimide 1-(3-dimethylaminopropyl)-3-ethyl-carbodiimide (EDC) to afford hydroxamate 3 in 67% yield. 

Finally, the hydroxamate was cyclized using Mitsunobu conditions (diethylazodicarboxylate, PPh3) 4 to afford 

bicyclic [~-lactam 4 in 86% yield. We anticipated that the eyclization would afford the N-cyclized product 4 

over the carbonyl O-cyclized product based upon precedent from our previous work) However, we had never 

before attempted to form a bicyclic system using the Mitsunobu conditions. The structure of the cyclization 

product was indeed conf'Lrrned to be 4 by X-ray crystallography indicating that the N-cyclized product was the 

exclusive cyclization product. 

In summary, bicyclic [5-1actam 4 was synthesized in three steps with an overall yield of 53%. 5 The 

previous route to bicyclic [3-1actam 4 required 12 steps with an overall yield of 1.3%. ~ Bicyclic [3-1actam 4 

can be used for the synthesis of a large number of important [~-lactamase inhibitors. We are currently 

investigating the preparation of other bicyclic ~-lactams from intemw.diate 4 for use as [~-lactamase inhibitors. 
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