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Abstract: Homogeneous catalysis using metal complexes allows us to conduct fine design and tuning 

of reaction environments. In contrast to such advantages, a fatal disadvantage of metal complex-based 

catalysis in terms of its practical application is difficulty in the recovery and recycling use of metal 

species. Immobilization of metal complexes on insoluble support materials is typical to overcome such 

disadvantages of homogeneous catalysis while keeping its advantages. In addition to such practical 

outcomes of immobilization, our research group has focused on finding unique catalytic functions by 

utilizing structurally defined surfaces as support materials. Rh complexes were immobilized on the gold 

surface via a high-density monolayer of thiol and diisocyanate molecules and applied in catalytic 

dehydrogenative silylation of alcohols and the hydrosilylation of enones, respectively. Periodic 

mesoporous silica (PMO) is another support material for immobilization to be presented. Ru complexes 

were immobilized on PMO and applied in a C-H bond oxidation reaction. Striking features observed in 

these studies include observation of extremely high chemo or product selectivity and high catalyst 

turnover number. It is expected that the unique catalytic functions realized by the present methods will 

be utilized in the synthesis of pharmaceuticals and functional chemicals in the industry.  
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