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Carbon-Carbon Bond-Forming Reactions of Carboxylic Acid Derivatives via Decarbonylation and
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Carbon-carbon bond-forming reactions are one of the most important parts in the field of chemistry. However,
conventional cross-coupling reactions for this purpose are severely limited to precious transition metal catalysts,
toxic organic (pseudo)halides, and expensive organometallic reagents. In this context, carboxylic acids and their
derivatives are considered as versatile surrogates for both organometallic reagents and organic (pseudo)halides
due to their abundance, ready availability, and environmentally friendliness. In this PhD Thesis, the Author
focuses on carbon-carbon bond formation via decarbonylative and decarboxylative cross-couplings of carboxylic
acid derivatives.

In Chapter 2, the Author focused on the palladium-catalyzed Suzuki—Miyaura-type decarbonylative cross-
coupling reaction of acyl fluorides with alkylboranes. This method avoided the harmful S-hydride elimination
and provided a new approach to the construction of a variety of C(sp*)—C(sp*) bonds by decarbonylation. In
addition, unique carboxylic acid derivatives, acyl fluorides, were employed as the aryl source under catalysis of
palladium precursors and hemilabile bidentate phosphine ligands. A variety of acyl fluorides and alkylboranes
bearing electron-withdrawing and -donating functional groups were successfully transformed into the alkylated
products in moderate to high yields.

In Chapter 3, the Author focused on the transition-metal-free decarboxylative cross-coupling reaction of acyl
fluorides with potassium perfluorobenzoates.  The catalyst- and additive-free protocol to synthesize
perfluorinated ketones which presented appealing properties in material and pharmaceutical sciences was
successfully developed in an extremely environmentally friendly manner. In addition, a series of acyl fluorides,
including acyl fluorides directly derived from pharmaceuticals, were found to be well tolerated even on the gram
scale.

In Chapter 4, the Author focused on the palladium-catalyzed decarbonylative and decarboxylative cross-
coupling reaction of acyl chlorides and potassium perfluorobenzoates. This transformation initially combined
redox-neutral decarbonylation and decarboxylation in the same reaction, meaning that both reactants could be
readily prepared from abundant and inexpensive aromatic carboxylic acids. The Pd(dba),/PCys3 catalytic system
overcame the major challenge of simultaneous decarboxylation and decarbonylation. This reaction resulted in
the construction of new C(sp?)-C(sp?) bonds and the generation of perfluorinated biaryls bearing a variety of
functional groups.

Through this PhD thesis, the Author has described innovative and environmentally friendly methods for
converting carboxylic acid derivatives into coupling products and constructing various carbon-carbon bonds via
decarbonylation and decarboxylation.
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