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Treatment of an o,pB-unsaturated ketimine with an o,B-unsaturated carbonyl compound in the presence of a
rhenium complex, Rey(CO)i,0, gave a cyclopentadienyl-rhenium complex.  This reaction proceeds via
rhenium-catalyzed C-H bond activation of an olefinic C-H bond, insertion of an a,B-unsaturated carbonyl
compound into a Re-C bond of the alkenylrhenium intermediate, intramolecular nucleophilic cyclization, reductive
elimination, elimination of aniline to give a cyclopentadiene derivative, followed by the formation of a
cyclopentadienyl-rhenium complex from the cyclopentadiene derivative and the rhenium complex.

Treatment of alkynes with cyclic and acyclic 1,3-dicarbonyl compounds in the presence of a catalytic amount of
a rhenium or manganese complex gave ring expanded and carbon-chain extension products, respectively. In these
reactions, alkynes inserted into a non-strained carbon-carbon single bond of 1,3-dicarbonyl compounds. By the
addition of MS4A instead of a catalytic amount of an isocyanide, the ring expansion reaction was also promoted.

A reaction between a B-keto ester and an acetylene in the presence of a rhenium complex, [ReBr(CO)s(thf)],, as
a catalyst, provided a 2-pyranone derivative in excellent yield via retro-aldol reaction (C-C single bond cleavage).
By adding an acetylene bearing ester group(s) after the formation of 2-pyranones, an aromatization reaction
proceeded and multi-substituted aromatic compounds were obtained in good to excellent yields.

Treatment of B-keto esters with terminal acetylenes in the presence of a catalytic amount of a manganese
complex, MnBr(CO)s, and molecular sieves, gave multi-substituted aromatic compounds in good to excellent yields.
This reaction is [2+2+2] cycloaddition of 3-keto esters and two equivalents of terminal acetylenes with dehydration.
In the case of a 1,3-diketone, the corresponding acetophenone derivative and its deacylated compound can be
synthesized selectively.

Treatment of propargyl alcohols with several nucleophiles in the presence of a catalytic amount of a rhenium
complex, [ReBr(CO)s(thf)],, gave coupling products via dehydration. In these reactions, C-C, C-O, and C-S
bonds can be constructed under mild conditions.




