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Our developing research project has covered the structural optimization of hit compounds found by high-
throughput screening and synthetic supports for developing molecular probes on demand. Specifically, we improved
the bioactivity of hit compounds obtained through the library screening by structural optimization via structure-
activity relationship (SAR) study. We also supported the synthesis of functional probes, such as photoaffinity probes
and PET probes, which provided essential knowledge in drug discovery and basic life science research. During the
period of this project since Apr. 2017 until Mar. 2022, we conducted 12 projects according to the needs proposed
by 11 researchers and provided 419 novel compounds by synthesizing them at Tokyo Medical and Dental University
and RIKEN BDR. We have completed four projects with successful achievement of the researchers’ purposes, while
canceled one project after discussion with the corresponding researcher. Through these synthetic supports, we
successfully confirmed many hit compounds obtained from screening studies. Moreover, by utilizing our original
diazido building blocks developed in this program, we designed promising molecular probes for the target
identification of the target-unknown screening hit compounds and synthesized them without losing the original
bioactivity. At present, we revealed three target proteins of the original hit compounds, and the target identification
studies have been still undergoing using the other four probes that we developed.

In parallel with the supportive research, we made a lot of efforts to advance our original and basic synthetic
methodologies to expand the available scope of a chemical library, expedite the structural optimization of hit
compounds, and develop various molecular probes. Specifically, we advanced mainly three technologies, including
the “diazido probe” method, the efficient synthetic method for bioactive molecules, and methods for designing and
preparing molecular probes. To improve the practicality of the “diazido probe” method, our original target
identification methodology, we expanded the scope of the available diazido building blocks. We also developed
new reactions to connect them with hit compounds, mainly involving click reactions using various organic azides
and strained- and non-strained alkynes. We also improved the synthetic efficiency of bioactive compounds by
developing sequential synthetic methods using newly developed platform molecules, wherein multi-component
coupling reactions utilizing highly reactive intermediates, such as arynes, are involved. Moreover, we focused on
unique hydrophobic pharmacophores and peptide isosteres and applied them for synthesizing bioactive compounds,
expanding the diversity of available drug candidates. We also developed efficient synthetic methods for molecular
probes, such as fluorescence probes having a coumarin skeleton, photoaffinity probes with a
trifluoromethyldiazirine moiety, and PET probes labeled with short-lived radionuclides. Through the advancing
research described above, we developed many synthetic methodologies applicable for preparing highly diverse and
drug-like compounds and chemical spaces. During this project, we have achieved all milestones and outstanding
results over the original plan. These outcomes were published as 125 research papers and 249 academic

presentations at domestic and international conferences.



