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As part of a study directed toward design of artificial enzymes based upon a

hydrophobic vitamin B12, we report preparation of various nanomaterials with the vitamin B12
derivative and photosensitizers. We have been dealing with a hydrophobic vitamin B12, heptamethyl
cobyrinate perchlorate, which has ester groups in place of the peripheral amide moieties of the
naturally occurring vitamin B12. In order to construct a good catalytic system, we prepared various
nanomaterials with vitamin B12 activities. One example is a vitamin Bl12-titanium dioxide hybrid
catalyst. This bioinspired material has potential as catalytic systems for degradation of organic
halide pollutants and for molecular transformations via radical intermediates under irradiation with
UV or visible light, and offer scope for applications that are of great interest in terms of green
chemistry. We also applied electrochemical catalytic system with hydrophobic vitamin B12 for
trifluoromethylations and perfluoroalkylations.
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