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This thesis describes the reactivity of the fluoroenone and the syntheses of perrenipordes A—C.

In introduction, the unusual reactivity and behavior of organic fluorine characterized by fluorine atom was
described. Furthermore, the usability of cyclohexadienones as building block in organic chemistry was also
described.

The chapter 1 was written about the reactivity of the fluoroenone. For the investigation of it’s reactivity, the
difluorocylcohexadienone, bearing the spiro ether unit, was used as the model compound. First, the model
compound was prepared from 1,3,5-trifluorobenzene as the starting material in 4 steps, utilizing nucleophilic
aromatic substitution and the directed metalation group of fluorine atom on aromatic ring. Next, as the result of
the treatment of the fluoroenone with nucleophilic agents (alkoxides, amines, thiolates, enolates), the fluorine
atom was readily substituted to the corresponding compounds. The substitution of fluorine atom on the
difluorocylcohexadienone possessing asymmetric point on its lactone or tetrahydrofuran resulted in the highly
group selectivity. The scope of the reactivity of the fluoroenone to dienes was next investigated. Although the
fluoroenone did not react with 1,3-butadiene and Danishefsky’s diene, the treatment of the fluoroenoen with
Brassard’s diene and Rawal’s diene gave the corresponding adducts.

The chapter 2 was written about the total syntheses of perenniporides A—C. Perenniporides constitute a class of
natural products isolated from a fungus Perenniporia sp. Structurally, these compounds share an o-tetralone
skeleton possessing a 2-hydroxypropanoic acid appendage. The total syntheses of perenniporides A—C were
achieved by utilizing two reactivates of fluoroenone: (1) the fluorine atom can be replaced by nucleophilic
agents and (2) the fluoroenone moiety served as a dienophile to react with diene. At first, the reaction of the key
intermediate derived from 1,3,5-trifluorobenzene with siloxydiene gave the o-tetralone skeleton in low yield.
The bottom cause of the low yield is the unstability of siloxydiene under thermally condition and Lewis acids.
Then, we focused on the high-pressure conditions, expecting the pronounced rate-acceleration effect under
neutral condition at ambient temperature, which gave a positive result. The fluorine atom in the adduct was
replaced by a methoxy group by treatment with sodium methoxide to give the corresponding substitute, from
which the syntheses of perenniporide A—C were achieved.

In conclusion, we have examined the reactivity of fluoroenone and achieved the first total syntheses of
perenniporide A—C by utilizing the key intermediate possessing the fluoroenone moiety.
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