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This dissertation is mainly focused on the development of palladium-catalyzed carbonylation
of aryl chlorides and the development of new nucleophiles in palladium-catalyzed carbonylation of
aryl halides. Due to the importance of the corresponding carbonyl products both for organic
synthesis and chemical industries, new and practical synthetic methods are presented. Specifically,
an efficient synthesis of pyrido-fused quinazolinones and dibenzoxazepinones by
palladium-catalyzed  carbonylation/nucleophilic ~ aromatic  substitution  reaction  from
1-chloro-2-fluorobenzenes and 2-aminopyridines or 2-aminophenols is presented. Then, the
synthesis of 1,1-dicarbonyl sulfoxonium ylides by palladium-catalyzed carbonylation of aryl halides
or triflates with o-carbonyl sulfoxonium ylides has been developed for the first time. Next, we
described a general procedure of synthesizing aroyltrimethylgermanes by palladium-catalyzed
carbonylation of aryl iodides and explored some novel chemical transformations of
aroyltrimethylgermanes. Subsequently, we turned our attention to the development of
multi-component borocarbonylation of C-C unsaturated bonds enabled by cooperative Pd/Cu
catalysis. A variety of synthetically useful B-boryl ketones and B-boryl vinyl esters were synthesized
in good to high yields by cooperative Pd/Cu-catalyzed borocarbonylative reaction between
vinylarenes, aryl halides/triflates, B2Pin2, and carbon monoxide. Last, we reported a
Cu/Pd-catalyzed borocarbonylative trifunctionalization of alkynes. This reaction promises to be a
useful method for the synthesis of functionalized 1,1-bisborylalkanes with broad functional group

tolerance.
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