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Nanoparticle photocatalysts have many advantages such as inexpensive, low toxicity and stable in air, so it has attracted
attention as an alternative to transition metal catalysts and organic molecular catalysts. Therefore, nanoparticle
photocatalysts is expected to contribute to the achievement of new molecular transformations that use nanoparticle
interfaces as new reaction fields and the establishment of environmentally friendly and sustainable chemical processes. In
this work, the establishment of radical ion reaction systems using nanoparticle catalyst was carried out by “design of
nanoparticle interface” and “‘development of radical ion reaction using nanoparticle photocatalyst.”

In designing nanoparticle interfaces, the interface design of TiO.and Ag nanoparticles was carried out by designing and
synthesizing amphiphilic ligands that can maintain dispersion in complex reaction systems including additives. From the
experimental results, it was found the dispersion of nanoparticles in the solvent cannot be determined simply by the
hydrophobicity and hydrophilicity of the ligand. Moreover, it was found that the length of the hydrophobic/hydrophilic
chain and the balance between the hydrophobicity and the hydrophilicity were important.

In the construction of the radical ion reaction system using nanoparticles, four-membered ring forming reaction by TiO.
photocatalysis was carried out. In addition, the electron transfer in the reaction was considered by adopting experimental
and computational chemistry approach. From the experimental results, the reactions of electron-rich enol ether and olefin
were promoted by using TiO, photocatalyst and MeNO, / LiClO4system. The electron transfer process of the reaction
could be understood more rationally from the viewpoints of reaction rate and thermodynamic stability by analysis using
CV measurements and DFT calculations.

The results of this research could be expected to contribute to the achievement of new molecular transformations using
nanoparticle interfaces as a new reaction field and the construction of environmentally friendly and sustainable chemical
Processes.




