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Tumor cells have metabolic variability and flexibility to sustain growth and survival. Such
a metabolic rewiring is mainly regulated by oncogene and tumor suppressor gene products.
Therefore, understanding and regulating tumor metabolism from the point of view of
proteome would be a promising strategy for the development of novel anticancer drugs. The
purpose of this study is to develop novel anticancer agents targeting tumor metabolism based
on our chemical biology research platforms including chemoproteomics. We have already
found several compounds affecting tumor metabolism (compound A and compound B) by our
cell-based screens. We use those compounds as drug seeds to develop novel anticancer drug
leads through their mode of action studies, structural optimization analyses, and animal
experiments.

We performed ChemProteoBase analysis to elucidate the intercellular molecular target of
compound A. ChemProteoBase compares the proteomic changes by compound A with those by
well-characterized reference compounds contained in the database. According to the result of
ChemProteoBase profiling, we found that compound A targets protein X.

ChemProteoBase profiling could not predict the target of compound B. Next, we performed
metabolome analysis of compound B-treated cells, and found that the substrate of protein Y was
markedly accumulated in compound B-treated cells. Indeed, compound B inhibited the activity
of protein Y in vitro.

We performed chemical synthesis of compound A and compound B for the purpose of the large-
scale synthesis and the structure-activity relationship (SAR) study. Using the commercially
available amine derivative as the starting material, compound A was synthesized through 2 steps.
Using the commercially available methyl-coumarin derivative as the starting material,
compound B was synthesized through 3 steps. We performed the large-scale synthesis of
compound A and compound B using those established synthesis routes. We also synthesized
several derivatives of compound A and compound B, respectively.

To examine the safety and the maximum tolerated dose of compound A and compound B, we

carried out acute toxicity tests. Four-week-old female ICR mice were administered various doses
3



of compound A or compound B orally, intravenously, or subcutaneously, and then the body weight

and the physical condition were observed for 2 weeks. Compound A showed no toxicity except for

the maximum dose of 50 mg/kg intravenous administration. Compound B showed no toxicity

under any test conditions. Based on these results, we started in vivo antitumor tests of compound

A and compound B using mouse xenograft models.
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