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This thesis titled “Synthetic study on anthraquinone—xanthone bridged composites” describes the
synthetic study of acremoxanthone A, which has a characteristic composite structure of anthraquinone and
xanthone as well as a unique bicyclo[3.2.2]nonane framework. In addition, these congeners exhibit the
interesting biological activities.

In chapter I, the model study for construction of anthraquinone moiety including a
bicyclo[3.2.2]lnonane skeleton is described. The crucial C—C bond formation at the congested angular
position was planned to exploit the bridgehead anion via halogen-lithium exchange, and the
corresponding iodide was supposed. The construction of bicyclo[3.2.2lnonane framework was realized
by employing the palladium catalyzed conjugate addition. The key iodide was successfully synthesized
via the Snl-type iodination of the corresponding sulfonate. Although the nucleophilic addition to
benzocyclobutenone was not occurred, this problem was solved by using aldehyde as the electrophile.
The construction of A—E rings skeleton was accomplished by utilizing intramolecular 1,3-dipolar
cycloaddition of nitrile oxide.

In chapter II, the construction of xanthone moiety is described. With regard to the pseudo-symmetry,
the common synthetic approaches via resorcinol derivatives were assumed to be irrelevant, and the
alternative approach using 1,3-dipolar cycloaddition was proposed. The key points were: 1) simplification of
the E-ring, 2) regioselective C—C bond formation, and 3) distinction between two oxygen atoms. While the
regioselective 1,3-dipolar cycloaddition of nitrile oxide with dienone was succeeded, SnAr reaction of phenol
was not occured. After conversion to oxazine via N-methylation of isoxazole followed by base-promoted
electrocyclic reaction, the construction of xanthone moiety was accomplished.

In chapter III, the synthetic study of acremoxanthone A is described. After construction of
anthraquinone moiety as presented above, oxidative dearomatization of E-ring was conducted. Although
1,3-dipolar cycloaddition proceeded, the adduct was an undesired regioisomer. In order to overcome the
problem, methyl protection of the C2’ alcohol was effective. Finally, the construction of the requisite

skeleton for target compound was achieved.
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