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Selective Photoreduction and N-Alkylation of Nitroaromatic Compound in Microreactors with
TiO, and Pt/TiO, Thin Films ('Department of Chemical Science and Engineering, National
Institute of Technology, Miyakonojo College) OToshiaki Yamashita,' Yuji Okabe'

TiO; has been widely used as a photocatalyst in decomposition of toxic substances and in
hydrogen production from water. In organic synthesis, photoreductions and alkylations of
nitroaromatic compounds (1) with metal-loaded TiO» have been investigated extensively since
Li reported that the photoreduction of 1 with TiO; particle in batch gave aromatic amines (2).!
In these photoreductions and alkylations of 1, the products—2, aromatic imines (3), N-
alkylated amines (4), and N, N-dialkylated amines (5)—were given as a reaction mixture.?
Here, we present selective photocatalytic reduction and N-alkylation of p-nitrotoluene 1 using
a microreactor (MCR) alone or connected MCRs with TiO and Pt/TiO; thin films. First, the
photoreduction of 1 using MCR with Pt/TiO thin film gave 2-5 in 25, 33, 34, and 2% yields
as a reaction mixture. The MCR optimized to give these products selectively gave 2-5 in 89,
90, 76, and 74% yields, respectively.
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Ar-NO, hv Ar-NH, + Ar-N=CHMe + Ar-NHEt + Ar-NEt,
1 TiO, or PH/TiO, 2 3 a 5
EtOH or EtOH-H,O
Ar= p-Me-CgHy-
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