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Flavins (FL’s) are biologically important molecules that have versatile catalytic capabilities
via either electron transfer (ET) or net hydride transfer. ET catalysis is particularly important
in photochemistry of FL’s, because an additional driving force by photoexcitation is available
to allow ET with a variety of reactants. A unique photobiological phenomenon in FL-
photocatalyzed ET reactions is the enzyme-dependent photorepair of UV-damaged DNA, an
essential chemical process of which is the monomerization of pyrimidine cyclobutane dimers
through photochemical ET with the FL. chromophore of DNA photolyase. A chemical mimic
of DNA photoreair is certainly an intriguing subject in ET photochemistry of FL.’s. '

Early studies on model reactions of photorepair using nonbiological photosensitizers
demonstrated that dimer models can be monomerized through photochemical electron transfer
in various efficiencies depending upon photosensitizers used [1]. Attempts have been made to
construct more realistic model reaction systems using FL’s as photosensitizer. However, either
the oxidized or reduced form of various FL’s is ineffective in the photosensitized monomerization
of dimer models in ageous and polar organic solutions under neutral and weakly acidic or
basic conditions [2]. The present lecture deals with our foundings that the oxidized form of
some FL’s can efficiently photocatalyze splitting of the cis,syn-dimethylthymine cyclobutane
dimer in the presence of HCIO, {3] or Mg(ClO,), [4] in MeCN or in the presence of SDS in
aqueous solution under neutral conditions [5]. Mechanistic details will be discussed.
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