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Research Interests 

Our research fields are chemistry, biology, and pharmaceutical sciences, including (a) total synthesis of biologically 

active molecules, (b) bioorganic studies of the biologically active natural products, and (c) development of small-

molecule enzyme inhibitors. 

 

(a) A large part of our research has focused on the total synthesis of biologically important natural products. To 

achieve them, we also strive to develop the highly stereoselective reactions. 

We have successfully developed the diastereoselective Darzens reaction, enabling us to complete the total 

synthesis of L-755,807 as a bradykinin binding inhibitor, berkeleyamide D as a caspase-I and matrix 

metalloprotease III inhibitor, and rubrobramide with antifungal, cytotoxic, and nematicidal activities. 

 

 

(b) We strive to evaluate anti-cancer activity of the synthetic and isolated compounds from natural sources, and to 

elucidate the target biomolecules of natural products with significant biological activities. These researches are 

usually regarded as “chemical biology”, which covers the interdisciplinary area of chemistry and biology. In 

other words, our research aims to elucidate the biological 

phenomena using chemistry as a starting point. 

The bioorganic study of phaeosphaerides is one of our 

ongoing projects, aiming to identify the target protein of 

phaeosphaerides with STAT3 inhibitory activity. 

 

(c) Our research interests involve the development of the small-molecule enzyme inhibitors against CYP, BACE1, 

or DGAT1. We are recently dedicated to disclose the structure–activity relationship of heterocyclic compounds 

with CYP inhibitory effects. 

Significantly, we discovered some coumarin analogs with 

a pyridyl substituent and dimeric coumarins as highly 

potent inhibitors of 19A1 (aromatase). Aromatase 

inhibitors are well known to be effective for the treatment 

of estrogen-dependent human breast cancer. 
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