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During the past century, β-lactams have been identified as the core of penicillin 

and since then several strategies have been developed for their synthesis. Traditional methods 

for β-lactam synthesis usually involve amide bond formation and the Staudinger reaction. 

In recent years, with the advancement of transition metal-catalysis or -mediated, several new 

methods have been reported for β-lactam synthesis. For instance: the copper(I)-catalyzed 

reaction between terminal alkynes and nitrones in the presence of an organic base, known as 

the Kinugasa reaction, draws attention as an effective method of β-lactams synthesis. The 

general mechanism of the Kinugasa reaction is believed to be a sequence of formation of copper 

acetylene, addition to nitrone, cycloaddition and rearrangement (Scheme A1). 

 

Scheme A1: General mechanism of Kinugasa reaction 

Recently, we have demonstrated that the Kinugasa reaction represents an attractive 

approach to a variety of mono- and bicyclic β-lactams. We reported general and highly 

stereoselective access to carbapenam scaffolds using nonracemic, five-membered cyclic 

nitrones derived from malic and tartaric acids, as well as, from pentofuranosides with chiral and 

achiral alkynes (Scheme A2). We have also noted the high reactivity of nitrones derived from 

N-benzyl hydroxylamine and benzyl glyoxylate in the reaction with acetylines (Scheme A3).  



 

Scheme A2 

 

Scheme A3 

The high reactivity of such nitrones prompted me to employ six-membered chiral 

nitrones incorporating amino alcohol and glyoxylate fragments in the Kinugasa reaction 

(Scheme A4). I showed that piperidine related chiral six-membered nitrones displayed a similar 

direction of asymmetric induction in the Kinugasa reactions, as their five-membered congeners, 

but sometimes lower yields which is a consequence of the lower stability of these dipoles.  

 

 

Scheme A4 

Next, I proved  that the adducts obtained by the Kinugasa reaction provide an attractive 

entry to a variety of monocyclic β-lactam structures related to monobactams and nocardicins 

(Scheme A4).  

In conclusion, I carried out work on the optimization of reaction conditions, the 

influence of substituents in acetylene and nitrone on the efficiency and direction of asymmetric 



induction. I explained the stereochemical preferences observed in these reactions. I have 

demonstrated the wide possibilities of transforming non-racemic adducts. 

 

 


