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WFZER S OMESEL (F3C) : Efficient and selective photocatalytic reactions have been
achieved with the photocatalysts prepared by the surface modifications. We clarified that
the photocatalytic reactions, which depends on the size and polarity of the molecules,
proceed on the porous materials containing photocatalytic active site within the pore.
In addition, silica catalyst containing Cr—oxide species on the surface successfully
promotes partial oxidation of cycloalkanes with molecular oxygen under irradiation of
visible light. Furthermore, titanium dioxide loading platinum nanoparticles promotes
efficient production of benzimidazoles with alcohols and diamines as resources, under
UV irradiation. The present works clarified that surface—modified photocatalysts promote
several reactions, which have been recognized to be significantly difficult.
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Fig. 2 Time-dependent change in the
concentrations of substrate and products
during photoirradiation of 1 in EtOH with
a) Ti0, and b) Pt(0.2)@Ti0, catalysts.
Conditions: catalyst (10 mg), 1 (20 pmol),
EtOH (10 mL), nitrogen (1 atm), >300 nm,
303 K, where 10 mg Pt(0.2)@Ti0, contains
0.10 pmol Pt.
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Fig. 3 Proposed mechanism for one—pot
benzimidazole production promoted by
Pt@Ti0, catalyst.
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Fig. 4 Time—dependent change in the amount
of 1, 2, and H, during the reaction of 1 with
1 equiv of acetaldehyde in the dark, a)
without catalyst, b) with Ti0,, and c) with
Pt (0. 2)@Ti0,. Reaction conditions:
catalyst (10 mg), 1 (20 umol),
acetaldehyde (20 pmol), EtOH (10 mL),
nitrogen (1 atm), 303 K, where 10 mg
Pt (0.2)@Ti0, contains 0.10 umol Pt.
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Fig. 5 Conversion of 1 and selectivity of
2 obtained by photoirradiation of an EtOH
solution containing 1 with TiO, and
Pt(x)@Ti0, for 4 h. Reaction conditions:
EtOH (10 mL), 1 (0.1 mmol), catalyst (10
mg), nitrogen (1 atm), A >300 nm, 303 K.
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