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Selective Transformation of Acyl Fluorides and Chlorides to Nitriles, Arylboronates, and Esters
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Carboxylic acids and their derivatives are natural abundant and easily available and their transformation to
valuable adducts are highly demanded. In this PhD Thesis, the Author describes the transformation of acyl
halides, synthetic protocols for convert carboxylic acid derivatives to valuable adducts, in particular, nitriles,
arylboronates, and esters.

@ Nickel-Catalyzed Decarbonylative Cyanation of Acyl Chlorides

In Chapter 2, Ni-catalyzed decarbonylative cyanation of acyl chlorides with trimethylsilyl cyanide has been
achieved. This transformation is applicable to the synthesis of an array of nitriles bearing a wide range of
functional groups under mild and neutral conditions. Furthermore, step-by-step experimental studies revealed
that the reaction sequences of the present catalytic reaction are oxidative addition, transmetalation,
decarbonylation, and reductive elimination. The utilization of a weakly coordinating PPhs ligand is crucial to
facilitate both decarbonylation and reductive elimination steps.

@ Nickel-catalyzed decarbonylative borylation of aroyl fluorides

In Chapter 3, the Ni(cod)./PPhs catalyst system has been established for decarbonylative borylation of aroyl
fluorides with bis(pinacolato)diboron. A wide range of functional groups in the substrates were well tolerated
and arylboronates were obtained in good to excellent yields. The easy access of the starting aroyl fluorides
indicates that these results might become an alternative to the existing decarbonylation events.

® PPh; - Assisted Esterification of Acyl Fluorides with Ethers via C(sp®)-O Bond Cleavage

Accelerated by TBAT

In Chapter 4, the Author describes triphenylphosphine (PPhs) - assisted methoxylation of acyl fluorides with
cyclopentyl methyl ether (CPME) accelerated by tetrabutylammonium difluorotriphenysilicate (TBAT) via
regiospecific C-OMe bond cleavage. Easily available CPME was utilized not only as the solvent, but a
methoxylating agent in this transformation. The present method is featured by C-O and C-F bond cleavage
under metal - free conditions, good functional - group tolerance, and a wide substrate scope. Mechanistic

studies revealed that the radical process was not involved.
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