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Abstract
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Toward development of synthetic methods of xiamycin and dixiamycin, Diels-Alder reaction
between a,B-unsaturated esters and methylfuran and Heck reaction for connecting to carbazole
ring were investigated.

Mono-, di-, and tri-substituted a,B-unsaturated esters were chosen as the substrate including cis
and trans isomers. Diels-Alder reaction between the esters and methyfuran in the presence of
Lewis acid were screened. As the Lewis acid hafnium tetrachloride was used, since hafnium
tetrachloride was reported to be effective for Diels-Alder reaction of furan. Among the esters, cis-di-
substituted ester gave best result, while tri-substituted esters gave no desired product. Cascade
reaction between tri-substituted ester with formyl groups and methylfuran in the presence of
MacMillan's catalyst was tried. However, desired product was not formed. From these results, it is
concluded that Diels-Alder reaction between cis-di-substituted ester and methylfuran is suitable for
the construction of the skeleton of xiamycin.

For the connection to carbazole ring, Heck reaction between bromocarbazole and allyl alcohol or
allyl methyl ether was investigated. Under the condition using palladium nanoclusters as catalyst,
the reaction with allyl alcohol gave 14% yield, while that with ether gave 43% yield. The modest
yield will be improved by using allyl ether with higher boiling point.
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Development of Synthetic Methods of Antibacterial Xiamycin and Dixiamycin
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Toward development of synthetic methods of xiamycin and dixiamycin, Diels—Alder reaction between «, —unsaturated esters and
methylfuran and Heck reaction for connecting to carbazole ring were investigated.

Mono—, di—, and tri—substituted @, 3 —unsaturated esters were chosen as the substrate including cis and trans isomers. Diels—Alder
reaction between the esters and methyfuran in the presence of Lewis acid were screened. As the Lewis acid hafhium tetrachloride
was used, since hafnium tetrachloride was reported to be effective for Diels—Alder reaction of furan. Among the esters, cis—di—
substituted ester gave best result, while tri—substituted esters gave no desired product. Cascade reaction between tri—substituted
ester with formyl groups and methylfuran in the presence of MacMillan’ s catalyst was tried. However, desired product was not
formed. From these results, it is concluded that Diels—Alder reaction between cis—di—substituted ester and methylfuran is suitable for
the construction of the skeleton of xiamycin.

For the connection to carbazole ring, Heck reaction between bromocarbazole and allyl alcohol or allyl methyl ether was investigated.
Under the condition using palladium nanoclusters as catalyst, the reaction with allyl alcohol gave 14% yield, while that with ether gave
43% yield. The modest yield will be improved by using allyl ether with higher boiling point.
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