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Unexpected Water Effect for the Synthesis of Ketonitriles by Visible Light-Driven
Photocatalyst (‘Graduate School of Engineering, Kyushu University) OHina Katsuyama,'
Keita Shichijo,' Yoshio Hisaeda,' Hisashi Shimakoshi'

Ketonitriles are useful compounds used as an intermediate in the synthesis of heterocyclic
compounds and in pharmaceuticals. In the reported works, the synthesis of ketonitriles required
high temperature conditions and oxidants. In this study, we focused on metal-modified titanium
dioxide, which can proceed the reaction at normal temperature and pressure and visible light
irradiation, and applied it to ketonitrile synthesis using molecular oxygen as an alternative
oxidant. Zn-TiO, was synthesized by surface modification of titanium dioxide (TiO) with zinc
ion (Zn), a cheap metal ion. The reaction of styrene derivatives, haloacetonitrile, and molecular
oxygen in acetonitrile was carried out using this catalyst, and 33 substrate scopes were achieved.
We also found that the addition of a small amount of water (8.5 equiv.) to the styrene derivatives,
which gave moderate yields, dramatically improved the yields (47%—81%). Furthermore,
DFT calculations also revealed the effect of water in this reaction.
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Zn-TiO, , Water (8.5 equiv.) ﬁ Q/\
A + xX¢N > Ar CN

iProNEt in MeCN
30 equiv. 0.02 mmol under N2:@(9:1, viv) 33 scopes
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