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Synthetic Organic Chemistry.”
Biologically Active Organic Molecules.”
Enzyme—catalyzed Organic Chemistry.”
Bioresources in Organic Synthesis

Synthesis of Physiologically Active Natural Products

To overcome the limit of physiologically active natural
products due to the minute amount, which narrows the
possibility in clinical studies, we are developing robust
reactions as well as synthetic routes for the synthesis of natural
products. As a successful application, we accomplished formal
total synthesis of madindoline A, which is a potential drug of
0SteopOrosis.

Biocaralytic Syntheses

Enzymes, which is essential for our life, also catalyze the
transformations of non-natural or foreign substances under
mild conditions. Taking advantage of those site- and/or
enantioselective reactions, we accomplished an efficient
synthesis of the precursor for drugs, such as ranirestat,

bambuterol, mepenzolate, and mexiletine.

Syntheses Utilizing Natural Resources

It is very important to replace the starting compounds with
origin of fossil resource with naturally abundant materials of
bioresources, such as carbohydrates, flavonoids, and their
We
semisyntheses of luteolin from naringin and astringin from

the

transesterification as the key steps.

corresponding  glycosylated  forms. accomplished

piceid, based on site-selective

enzyme-catalyzed
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(1) Synthesis of enantiomerically enriched drug precursors and
via reduction of ketones

an insect pheromone using

commercially available carbonyl reductase screening kit
“Chiralscreen® OH”; Bioorg. Med. Chem., 26, 1304 (2018).
(2) Synthesis of  S5-Hydroxy-3',4’,7-trimethoxyflavone
(HTMF) and related compounds and elucidation of their
reversal effects on BCRP/ABCG2-mediated anticancer drug
resistance; ChemBioChem, 20, 210 (2019).

(3) Improved preparation of vitexin from hot water extract of
Basella  alba,  the Malabar

(“Tsurumurasaki” in Japanese) and the application to

commercially spinach

semisynthesis of chafuroside B; Biosci, Biotechnol. Brochem.,

84, 1554 (2020).
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