DNA-Based Asymmetric Photocatalysis
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Chirality is a crucial factor in molecular recognition processes observed in biological systems.
While chemists have developed a large variety of chiral ligands able to generate enantiopure
compounds, asymmetric biocatalysis, relying on stereoselective, energy-efficient, and environmentally
friendly processes, has witnessed significant advancements in recent years.! In this context, our group
has been dedicated to develop a series of highly enantioselective transformations that rely on the
transfer of chirality from the DNA double helix.2 This approach is based on the covalent or non-covalent
anchoring of an achiral Cu(ll) bipyridine ligand into natural or modified DNA.2 More recently, the ligand
was covalently anchored into an oligonucleotide through the synthesis of a serinol phosphoramidite
synthon which, after being incorporated, was coupled via an amide link to bipyridines (Scheme).

Similarly, drawing inspiration from natural photosynthesis, photocatalyzed reactions have
experienced rapid growth and have found application in various chemical transformations.* In
continuation of our work, we decided to embark in the synthesis of modified DNA functionalized with
Ir(lll) photocatalyst. This was achieved by reacting our serinol-modified oligonucleotide with acid-
modified photocatalysts. We will present the synthesis of this new hybrid photocatalyst and its
applications in enantioselective photocatalysis (Scheme).
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