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In recent years, we have been working on the development of organic reactions involving chain
walking of palladium catalysts and found reactions such as cycloisomerization and
hydrosilylation/cyclization of 1,n-dienes to selectively form five-membered ring products. Recently
many researchers have been engaging in the development of novel reactions using the chain
walking processes, but only limited applications of these reactions to the syntheses of useful
organic molecules such as bioactive molecules have been reported. In this research, we examined
the synthesis of derivatives of a pheromone using the two reactions mentioned above. First, an
ester possessing an alkene moiety was synthesized. Conversion of the ester group to an alkenyl
ether was then attempted and we found that the use of conditions using zinc and titanium(1V)
chloride provides the desired molecule in a moderate yield. Hetero Diels-Alder reaction of the
alkenyl ether with acrolein was next conducted using 2,6-t-butylphenol as an additive, but the
desired product was obtained only as a minor product along with a major product formed via hetero
Diels-alder reaction of an isomerized alkenyl ether with acrolein. However,the major product
essentially has the same backbone as the desired minor product, so the palladium-catalyzed chain-
walking reactions of the major product of the hetero Diels-Alder reaction was examined. While the
cycloisomerization did not provide the desired product, the hydrosilylation/cyclization gave multiple
products possessing the molecular weight of the desired product.
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Synthetic Studies of Bioactive Molecules Using Chain Walking
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In recent years, we have been working on the development of organic reactions involving chain walking of palladium catalysts and
found reactions such as cycloisomerization and hydrosilylation/cyclization of 1,n—dienes to selectively form five-membered ring
products. Recently many researchers have been engaging in the development of novel reactions using the chain walking processes,
but only limited applications of these reactions to the syntheses of useful organic molecules such as bioactive molecules have been
reported. In this research, we examined the synthesis of derivatives of a pheromone using the two reactions mentioned above. First,
an ester possessing an alkene moiety was synthesized. Conversion of the ester group to an alkenyl ether was then attempted and we
found that the use of conditions using zinc and titanium(IV) chloride provides the desired molecule in a moderate yield. Hetero Diels—
Alder reaction of the alkenyl ether with acrolein was next conducted using 2,6—t—butylphenol as an additive, but the desired product
was obtained only as a minor product along with a major product formed via hetero Diels—alder reaction of an isomerized alkenyl ether
with acrolein. However,the major product essentially has the same backbone as the desired minor product, so the palladium—catalyzed
chain—walking reactions of the major product of the hetero Diels—Alder reaction was examined. While the cycloisomerization did not
provide the desired product, the hydrosilylation/cyclization gave multiple products possessing the molecular weight of the desired
product.
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