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Currently marketed p-lactams are responsible for inducing a variety of adverse reactions; in
this context, allergy to penicillins is probably the most frequently reported problem. The
interaction of B-lactam drugs with the immune system is often explained by the hapten
hypothesis, which is based on the observation that small organic molecules do not induce an
immune response unless they are covalently bound to a protein. [1] Thus, the covalent binding
of B-lactams to carrier proteins, such as human serum albumin (HSA) has been investigated,
paying attention to detection and identification of the products [2]. With this background, it is
relevant to explore whether photochemical activation of B-lactams may enhance covalent
binding to proteins, a process that constitutes the key step in the sequence of events leading to
photoallergy.

In this work, the photoinduced binding of B-lactams to proteins has been investigated
selecting HSA as target protein and ezetimibe (Chart 1) as probe. This recently marketed drug,
whose main function is to decrease the plasma cholesterol levels [3], contains a monocyclic
B-lactam core and therefore it can undergo photochemical ring splitting to give reactive
intermediates, whereas it should react only sluggishly with nucleophiles in the dark. The
results, obtained by photochemical, proteomic and molecular dynamics simulation studies
indicate that, after photoactivation, modification of HSA by ezetimibe occurs at two specific
lysine residues.
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Figure 1. Chemical structure of ezetimibe
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