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Photochemical Radical Cation Cycloadditions of Aryl Vinyl Ethers Utilizing Interfacial
Electron Transfer (1. Tokyo Univ. of Agriculture and Technology, 2. Advanced Industrial
Science and Technology) OSota Adachi', Genki Horiguchi?, Hidehiro Kamiya', Yohei Okada!

Titanium dioxide has attracted attention for its high oxidation ability since its
photocatalytic function was discovered by Honda and Fujishima. Our research group has been
developing radical cation cycloaddition reactions using titanium dioxide. Electron-rich alkenes
are used as radical cation precursors, which are generally conjugated styrenes. Non-conjugated
enol ethers are also used, but the reactivity of their radical cations is more difficult to control
than those generated from styrene derivatives. In this study, we developed cycloaddition
reactions using aryl vinyl ethers as radical cation precursors, which are non-conjugated and
relatively easy to control the reactivity.

UV irradiation to the aryl vinyl ethers with butene or butadiene in lithium
perchlorate/nitromethane solution in the presence of titanium dioxide gave the desired ring
compound in high yields, respectively. While an oxygen atmosphere was essential for the four-
membered ring formation, the six-membered rings were obtained in high yields under air.
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