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Abstract

In this thesis, I reported the silver-catalyzed C—C bond forming carboxylation and
cyclization using carbon dioxide, and the silver-catalyzed seaquantial introduction of carbon
dioxide and electrophile into propargylic amines.

In Chapter 1, the reactions of an enolate with carbon dioxide to produce the corresponding
lactones or dihydroisobenzofurans were described. The B-ketocarboxylic acid, produced by the
reaction of an enolate and carbon dioxide, would easily return back to the starting material due to
its thermodynamic instability. It was postulated that the B-ketocarboxylate would be trapped by
the silver-activated C—C triple bond to afford the corresponding stable lactone in a one-pot
synthesis. It was found that the combination of silver catalysts and organic bases promoted the
C—C bond forming reaction of alkyne-containing ketones and carbon dioxide to provide the
corresponding 5-membered lactone derivatives in high yields (Section 1). Interestingly, when the
optimized conditions were applied to the alkyne-containing aliphatic ketone, the furan containing
a carboxyl group was obtained as a side-product. On the basis of the plausible reaction
mechanism for the furan, the 5-exo-dig cyclization of o-alkynylacetophenone and carbon dioxide
using the silver-catalytic system was developed to produce the dihydroisobenzofuran derivative
containing a carboxyl group (Section 2).

In Chapter 2, the silver-catalyzed three-component reaction of propargylic amines, carbon
dioxide and N-iodosuccinimide for the stereoselective synthesis of (£)-iodovinyl oxazolidinones
was described.

In Chapter 3, the development of the cascade C—C bond-forming carboxylation and
cyclization of trimethyl(2-methylenebut-3-yn-1-yl)silane derivatives with carbon dioxide was
reported. Silver catalysts and CsF promoted the reaction to afford the corresponding 2-furanone
and 2-pyrone derivatives in good-to-high yields. When aromatic substituted alkynes were
employed, 2-furanone derivatives were selectively obtained via 5-exo-dig cyclization, whereas

the reaction of alkyl-substituted alkynes produced 2-pyrone derivatives with high selectivity.
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