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Among flavan-derived polyphenols, isoflavonoid derivatires are of current interest due to their important
bioactivities and several elaborated compounds with stereogenicity are found in nature. This thesis reports new
synthetic methods of isoflavonoids by the 1,2-rearrangement of aryl group.

In Chapter 1, the conversion of the flavonoid to the isoflavonoid via 1,2 shift of B-ring inspired by the
biosynthesis of isoflavonoid was described. First, the catechin mesylate was treated with Me;Al and 2-methyl
isoflavan was obtained. It turned out the anti-relationship of the leaving group and the migrating group was
important. Next, I attempted various alkyl aluminum reagents to give 2-substituted isoflavan derivatives. Finally,
this method was applied to the synthesis of (—)-equol, a natural isoflavan. I prepared mesylate and key
1,2-rearrangement was attempted by using aluminum hydride, giving isoflavan in a good yield. The conversion
to (—)-equol was successfully achieved.

In Chapter 2, the syntheses of rotenoids, which are known to be strongly toxic to insects and fish, were
described by using a sequence of the 1,2-rearrangement and the SyAr reaction. First, I tried the synthesis of
isoflavonoid by using a simple epoxyalcohol including two fluorobenzene units. The epoxyalcohol was treated
with BF5-OEt,, the rearrangement occurred and the expected aldol was obtained. Furthermore I found the
intramolecular SyAr reaction occurred after the reduction of the carbonyl group. Then, I tried the construction of
the rotenoid skeleton. The rearrangement reaction occurred smoothly and it turned out the stepwise SyAr
reactions gave the best results. With these promising data, I tried the synthesis of (—)-rotenone. First, the DE-ring
unit was synthesized by the SyAr reaction and it was converted to the epoxyalcohol. The next aryl
rearrangement was occurred selectivity because of the steric effect. Then, I converted the rearrangement
compound to the SyAr reaction precursor and tried the two intramolecular SyAr reactions to get the desired

compound. Finally, the conversion to (—)-dalpanol and (-)-rotenone was successfully achieved.
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