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(1) Support for drug discovery projects

1.

2.

3.

Identification of metabolic sites

With regard to the project “Drug Discovery for Parkinson’ s Disease”,we conducted
metabolite analysis of the lead compound, and identified the metabolites by chemical
synthesis of the authentic standards and LC/MS analysis. Based on the results, various
derivatives with improved metabolic stability were successfully synthesized

In the project “Drug Discovery for Biliary Tract and Pancreatic Cancer”, it was found
that CYP inhibition can be almost completely avoided by changing the imidazole of the
hit compound to pyrazole or methylimidazole.

In metabolite identification analysis, we verified whether the results were consistent
with those predicted by the commercially available metabolite prediction software, and

showed that the results were practically feasible.

Evaluation of reactive metabolites

As part of the collaboration with RIKEN, we evaluated reactive metabolites of compounds

under development at RIKEN, and found that phenol-derived metabolic activation occurs.

Evaluation of cytotoxicity

Cytotoxicity of 257 compounds synthesized in the supported projects was evaluated.

4. Step-up of the development stage of the supported program

5.

In 2019, we filed a patent application for the project “Drug Discovery for Parkinson’ s
Disease”, and to strengthen the patent, we synthesized compounds and added examples
The compounds selected as candidates for preclinical development were evaluated for
detailed ADMET profiles. In addition, we synthesized a biotin—labeled compound and

identified target proteins to elucidate the mechanism of action of the compounds.

Drug discovery of organ-targeted prodrugs

With regard to the project “Drug Discovery for Biliary Tract and Pancreatic Cancer”, we
succeeded in synthesizing prodrugs as substrates for transporters specifically

expressed in the liver to improve their distribution to the liver and biliary tract

(2) Technology development

1.

Development of novel trapping agents for the detection of reactive metabolites

We designed, synthesized, and evaluated fluorescent trapping agents that can trap a
wide range of reactive metabolites. One of them was shown to efficiently trap soft and
hard reactive metabolites without inhibiting CYPs even at high concentrations. We used
it to evaluate drugs that were withdrawn from the market due to toxicity, demonstrating
the usefulness of this trapping agent as a tool for assessing reactive metabolite risk.
We succeeded in developing another new trapping agent that can efficiently trap acyl
glucuronides. It was able to perfectly discriminate drugs showing acyl glucuronide—
derived toxicity, and was considered to be a drug discovery support tool with extremely
high predictability.

We succeeded in developing a new trapping agent that can specifically and efficiently
trap acyl CoA metabolites with extremely high reactivity. Since there is no known
method to detect acyl-CoA metabolites, this trapping agent is expected to be a powerful
tool to support the creation of safe drugs.
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2. Structure modification strategy considering drug metabolism

e We designed and synthesized derivatives that avoided metabolic activation of
benzbromarone, nevirapine, diclofenac, rimonabant, and tofacitinib.

e The mechanism of reactive metabolite formation from 5—halogeno—2-oxindole, which is
also the substructure of sunitinib, and its structural requirements were clarified.

e The reactivity of various compounds with cyano groups toward fluorescently labeled
cysteine was investigated, and the structural requirements for increased reactivity of
cyano groups were clarified.

3. Improvement of evaluation system for metabolic activation

e We constructed a new system to evaluate metabolic activation at the cellular level

using CYP-expressing HepG2 cells (TC-HepG2) from Tottori University.
4. Improvement of identification method of metabolic sites

e By using D0 as the mobile phase in LC-MS, we established a method to easily determine
whether a metabolite is a hydroxy or an oxide, and verified it using various existing
drugs such as chlorpromazine.

° In collaboration with the in silico unit, we predicted the metabolic sites of the

derivatives of some existing drugs.



