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Development of environmentally benign solid catalysis based on surface dynamic
organometallic chemistry
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In the Eresent study, highly-active environmentally-benign solid catalysts
were developed by controlling the dynamic behaviour of organometallic species on the surface of
solid crystals.

Rutile-supported Ir catalysts that were effective for the synthesis of benzimidazoles via the
dehydrogenative pathway were developed. For the synthesis of benzimidazoles via hydrogen transfer,
the Ir catalysts supported on {010}/{101}-faceted anatase showed the excellent activity. Also, the
P-modification of titania supports greatly enhanced the activity. The composite catalysts of Ir
complexes and ceria that were active and selective for the dehydrogenative silylation of styrenes
were developed. The treatment of Ru/Ce02 catalysts with PPh3 and HCHO was an efficient way to
generate the active species for hydroarylation of C-C multiple bonds. A novel Fourier-transformed

near-infrared imaging spectroscopic system that realized the rapid and direct analysis of organic
products was developed.
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F1 WAKRERL-T =R (X — VARSI RIE TR FE I/ TiO, il o> 7 Fa

TiO, support” BETSA. (g 1§Bei(é? fg ?la(%) at 1?061%,0 fg ?13(%)
I JRC-TIO-4(A+R) 51 96 24
2 JRC-TIO-6(R) 53 96 59
3 JRC-TIO-6(R)¢ - 88
4 JRC-TIO-7(A) 133 29 17
5 JRC-TIO-8(A) 123 55 19

aReaction conditions are shown in eq.1. *Ir loading 2 wt%, (A) Anatase, (R)rutile titania.
Catalyst prepared without calcination procedure.
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