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Synthesis of Water-soluble Iridium Photoredox Catalyst and Photo-Induced Isomerization of

D-Glucose to 2-Deoxy-D-gluconic acid (Graduate School of Engineering, Kyoto University)
oHiromu Tsuda, Yusuke Masuda, Masahiro Murakami

Water is an ideal solvent with respect to availability and environmental friendliness. For
transition metal catalyst, however, there are few suitable for organic reactions in water, and it
is desired to develop a novel water-soluble catalyst. Herein, we report a synthesis of a water-
soluble iridium photoredox catalyst 1 by introducing carboxy groups onto its ligand. The
catalyst was highly effective for the aldose isomerization reactions in water we previously
reported*. When a basic aqueous solution of D-glucose 2 was irradiated with visible light in the
presence of the water-soluble iridium catalyst 1 and quinuclidine, 2-deoxy-D-gluconic acid 3
was produced in 85% yield.
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Photocatalyst 1

Blue light OH
HO O. _OH Ph(_)toca_ta_llyst1 (1 mg)l%) HO CO,K
Quinuclidine (40 mol%)
H/(;Q‘:’OH K3PO, (1.0 equiv.) N HO™ H
OH H,0, rt, 72h, Ar OH
2 385%

1) M. Murakami et. al. Angew. Chem., Int. Ed., 2020, 59, 2755-2759.
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