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Research Interests

Our research fields include chemistry, biology, and pharmaceutical sciences, specifically:

(a) total synthesis of biologically active molecules

(b) bioorganic studies of biologically active natural products

(c) isolation of biologically active natural products
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A large part of our research has focused on the total synthesis of biologically important natural products. To
achieve this, we also strive to develop highly stereoselective reactions.

We have successfully developed a diastereoselective Darzens reaction, enabling 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, which exhibits antifungal, cytotoxic, and nematicidal activities.
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We strive to evaluate anticancer activity of synthetic and naturally derived compounds, and to elucidate the target
biomolecules of natural products with significant biological activities. This line of research is generally regarded
as “chemical biology”, which encompasses the interdisciplinary area between chemistry and biology. In other
words, our research aims to elucidate the biological
phenomena using chemistry as a starting point.

One of our ongoing bioorganic projects focuses on

phaeosphaerides, aiming to identify their target protein %:’,‘»‘"
responsible for STAT3 inhibitory activity. Cellassay

Discovering unknown natural products is critically important for the development of new medicines. In our
laboratory, we culture fungi that produce diverse metabolites and explore novel bioactive compounds.
Specifically, we use crude extracts of fungi collected from soils around the university to purify and isolate
bioactive substances, guided by their growth-inhibitory effects on human cancer cell lines (HeLa, MDA-MB-
231) and antimicrobial activity against various microorganisms (E. coli, C. albicans, B. subtilis, S. aureus, etc.).
Through this approach, we aim to identify natural products that may serve as lead compounds for anticancer and

antibacterial drug development.
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