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This doctor’ s thesis deals with the development of a concise method for the generation of «,
B —unsaturated carbene complex intermediates from propargyl ether derivatives with rhenium(I)
catalysts and their utilization for construction of carbon skeletons

In the first chapter, a facile method for the catalytic generation of o, 8 —unsaturated carbene
complex intermediates from propargyl ether derivatives was developed using transition metal
catalysts and the construction of cycloheptadiene skeletons was achieved based on this method.
As the results of various examinations, it was found that iodopentacarbonylrhenium was an active
catalyst for this reaction and desired cycloheptadiene derivatives were obtained by carrying
out of the reaction using an equimolar mixture of propargyl ethers and siloxydienes in the
presence of 2.5 mol% of rhenium catalyst and activated molecular sieves in 1, 4-dioxane at 100
°C. Various siloxydienes and propargyl ethers were employable in this reaction to give the
desired cycloheptadiene derivatives in good yield. The proposed mechanism of this reaction is
as follows: One of the carbonyl ligands of ReX(CO), is liberated by heating and vinylidene
intermediate is generated by the reaction with propargyl ether. Then 1, 5-hydride transfer of
the benzylic hydrogen onto the vinylidene carbon followed by elimination of benzaldehyde
generates a , B —unsaturated carbene complex intermediate. This intermediate reacts with
siloxydienes to give divinylcyclopropane, which undergoes Cope rearrangement to give the
product.

In the second chapter, the development of a reaction utilizing 1,4-addition to «, B
—unsaturated carbene complex intermediates was examined. It was found that hydro—propargylation
reaction of sterically hindered silyl enol etehrs was found to proceed smoothly. Cyclic silyl
enol ethers reacted to give trans—2-propargyl-l1-cycloalkanol derivatives selectively in good
yield.

In summary, the concise generation of o, B —unsaturated carbene complex intermediates from
propargyl ether derivatives with rhenium(I) catalysts and their utilization for construction
of carbon skeletons were developed
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