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The aim of this thesis (Ruthenium-Catalyzed Ring-Closing Metathesis (RCM) Reaction for the Synthesis of Fluoroolefins)
is to develop a synthetic method for various fluoroolefins using RCM. To achieve this object, the author investigated
ruthenium catalysts with various carbene ligands and applied them to the synthesis of fluoroolefins that could not be obtained
by the RCM reaction. Additionally, the experimental results from chemical synthesis and the preferred ruthenium catalysts
are explained by density functional theory (DFT) calculations. The thesis consists of five chapters as follows:

In Chapter 1, the author outlined the synthetic methods for fluorinated olefins as well as the olefin metathesis to fluorinated
olefins.

In Chapter 2, the author discussed the ruthenium catalysts suitable for the synthesis of cyclic monofluoroolefins via RCM.
Investigation of carbene ligands on ruthenium catalysts revealed that catalysts with six-membered ring N-heterocyclic
carbene (NHC) ligands were effective for the synthesis of fluoroolefins. Furthermore, substrate studies showed that the
catalysts were applicable to the formation of five-membered ring ethers, lactones, lactams, and cycloalkenes, which were
previously difficult to be synthesized.

In Chapter 3, the author conducted RCM reactions between monofluoroolefins, which had not been reported before, and
successfully synthesized 9,10-difluorophenanthrenes. By taking advantage of the formation of aromatic rings during RCM,
it was found that the RCM reaction between monofluoroolefins proceeded effectively.

In Chapter 4, the author employed DFT calculations to analyze the reaction mechanisms involved in the synthesis of cyclic
monofluoroolefins (Chapter 2) and the metathesis reactions between monofluoroolefins (Chapter 3). In the former case, it
was found that the carbene ligands on the ruthenium catalyst possessing strong electron-donating ability and moderate
bulkiness enhanced the reactivity. In the latter case, it was suggested that the formation of aromatic rings played a crucial
role in promoting the reaction.

In Chapter 5, the general conclusion of this thesis was described.
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