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Carbon monoxide is among important feedstock. In this study we have developed new
carbonylation methods, which are based on the power of the strategy employing controlled dual species,
such as radical and palladium species to achieve new carbonylation methods. Diesters were obtained in
good yields by four-component coupling reactions comprising a -iodo esters, alkenes, CO, and alcohols
under photo-irradiation conditions in the presence of Pd as a catalyst. Similarly the three-component
reaction comprising a -iodo esters, CO, and amines gave good yields of B -keto amides with incorporation
of CO. Unsymmetrical ketones, such as alkyl aryl ketones, were synthesized from iodoalkanes, CO and
arylboronic acids in good yields. Polyoxodecatungstate anion was used as a photocatalyst to achieve a new
type of C-H carbonylation reaction. Flow carbonylation was also examined successfully to affect
high-yield trapping of CO by organolithium compounds.
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