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Fluorine is one of the most attractive elements in the drug development. As many as 20-30% of
pharmaceuticals on the market contain fluorine(s) in the structures, Lipitor is an example of blockbuster. Thus,
it is quite reasonable to find out the drug leads from the library of organofluorine compounds in order to
minimalize the try and errors. However, the synthesis of organofluorine compounds is not easy. Hence
development of efficient synthetic methodologies for organofluorine compounds is of great importance in the
medicinal chemistry research. This academia drug development project, “Advancement of Lead Compounds
in Drug Discovery by Utilizing C-H Bond Activation (Advancement of Organofluorine Compounds in Drug
Discovery)” had been carried out for 5 years, consisting of two major parts, i.e., drug candidate’s support and
development of novel methodology of fluorine-containing compounds. The former is the "advancement” of
designing and synthetic supports of organofluorine compounds requested from external researchers within the
whole project for drug discovery. The latter is the "advancement” of the new technique for fluorination and
fluoro-functionalization reactions capable to synthesize potential biologically active organofluorine
compounds which are currently hard to synthesize. As a result, as support, we had synthesized a wide variety
of organofluorine compounds containing complex structures and provided them to a drug library. All the
fluorinated compounds from us are completely original and new compounds thus some of them have been
submitted to the patent. Two collaborative projects were carried out. Our group had much contribution to the
projects based on the synthesis of a large number of fluorine-containing heterocyclic compounds. One of them
went to the very good results which was submitted to the patent.

In addition to the “support” above mentioned, we had much effort on the "advancement" of the new
technique for fluorination and fluoro-functionalization reactions. A variety of novel fluoro-functionalization
reagents had been reported such as trifluoromethylation, difluoromethylation, trifluoromethylthiolation,

difluoromethylthiolation, pentafluorosulfanyl-phenylation and pentafluorosulfanyl-pyridylation. All the
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reagents are very powerful tools for the synthesis of fluorine containing organic compounds. Some of them
are going to be discussed for commercialization in near future. These research had been published in high
quality journals such as JACS, AngewChemintEd, Chemical Science, ACS Catalysis, GreenChem,
ChemMedChem and so on. Selected works were also announced by advancement, even the media (newspaper)
was taken up.

In addition to the development of fluoro-functionalized reagents, “advancement” drug candidates had been

developed such as fluoro-thalidomide for cancer and fluoro-donepezil for Alzheimer diseases.
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