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This thesis is composed of five chapters.

In chapter 1, the purpose of this thesis is described. The fluorofunctionalized compounds have attracted
much attention in pharmaceutical and agrochemical industry due to the unique properties of the
fluorofunctional group. Various methods of the synthesis for such compounds have so far been developed
by the metal reagents. The main previous preparation of the metal reagent has been limited by two methods
using very expensive silane reagents such as the Ruppert-Prakash reagents or perfkuoroalkyl halides which
are low boiling point gas. Therefore, the more practical synthetic method of the metal reagent has been
strongly desired. The author reports the development of the synthesis methods of trifluoromethyl and
pentafluoroethyl copper reagents and difluoromethyl zinc reagent.

In chapter 2, the direct synthesis of the trifluoromethyl copper reagent from the cuprate reagent and
trifluoromethyl ketone derivatives as a useful triflluoromethyl source via tetrahedral intermediates is
reported. In presence of the trifluoromethyl copper reagent prepared, three types of trifluorometylations
with terminal alkynes, arylboronic acids, and aryl halides smoothly proceed in good-to-excellent yield even
under mild condition.

In chapter 3, the development of the synthetic method of trifluoromethyl copper reagent to prepare from
the cuprate reagent and ethyl pentafluoropropionate as one of the most economical and useful
pentafluoroethyl sources is reported. Furthermore, the pentafluoroethyl copper reagent prepared is
successfully applied to two types of pentafluoroethylations with arylboronic acids and aryl halides to
provide the pentafluoroethylated products in good-to-excellent yield.

In chapter 4, the development of copper- or palladium-catalyzed difluoroalkylation of aryl halides using
difluoromethyl zinc reagent is reported. Four types of difluoromethyl zinc reagent are prepared from
difluoroiodomethane. It is shown that the first example of copper-catalyzed difluoromethylation of aryl
iodides smoothly proceeded without ligands and activators. On the other hand, palladium-catalyzed
difluoromethylation of aryl iodides tolerate a wide range of substrates in excellent yield.

In chapter 5, conclusion of this research is described.
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