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Atrovenetin is an antibiotic isolated from Penicillium atrovenetum, sharing a heptaketide-derived
tricyclic scaffold. Among the polycyclic structures derived from polyketide biosynthesis, the discoid
structure as in atrovenetin is rare in comparison with the linear and angular frameworks. Due to
the recent finding of bioactive natural products sharing the discoid framework, there is an
increasing need for reliable methods for the construction of this moiety. Taking this aspect into
consideration, the total synthesis of atrovenetin was studied.

By considering a tautomeric form of atrovenetin, dual disconnection led to a dianion synthon i.e.
naphthalene derivative and a dication synthon, assuming the double electrophilic aromatic
substitutions.

This study began with a search for a synthetic equivalent to dication synthon, resulting in finding
chlorocrotonoyl chloride and allenic acid as good dication equivalents for annulation.

Next, the synthesis of naphthalene derivative was examined. The initial attempt was centered at
the Michael-Dieckmann annulation of 2,3-dihydrofuran and o-quinone monoacetal derivative.
However, none of the desired annulation product was obtained.

As an alternative approach to the naphthalene derivative, the intramolecular Friedel-Crafts
reaction was examined. The cyclization of trimethoxybenzene derivative proceeded by effecting
PPA, giving the requisite naphthalene derivative in good yield.

With the naphthalene derivative in hand, annulation was attempted with chlorocrotonoyl
chloride or allenyl carboxylic acid. In former case, the reaction gave the undesired regioisomer of
annulation product. On the other hand, the latter case using allenic acid gave the desired
annulation product in complete regioselective manner. Finally, removal of protecting group
afforded atrovenetin.

Furthermore, the conversion of atrovenetin into atrovenetinone, an oxidized congener having a
vicinal tricarbonyl structure, was conducted. Isolation of atrovenetinone from the crude reaction
material proved difficult by silicagel column chromatography or recrystallization due to its
instability. After considerable experimentation, an effective protocol was established; treatment of
the oxidation products with methanol gave hemiacetal, which was stable enough for attaining
recrystallization (methanol). Subsequently, the purified material was heated in vacuo to induce
elimination of methanol, giving atrovenetinone in pure form.
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