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Total Syntheses of Aurachins A and B

Haruhiko Hattori,” Satoshi Yokoshima,*? Tohru Fukuyama

Abstract: Aurachins A and B are alkaloids with 3-hydroxyquinoline
N-oxide cores. We established an efficient method for the synthesis
of 3-hydroxyquinoline N-oxides that is amenable to the total
syntheses of aurachins A and B. Alkylation of 1-(2-nitrophenyl)butan-
2-one (13) with farnesyl bromide took place selectively at the
benzylic position, and subsequent treatment of the alkylated product
with sodium tert-butoxide in dimethyl sulfoxide gave aurachin B.
Alkylation of 13 with an epoxy iodide derived from farnesol afforded
aurachin A.

Aurachins A-D (Figure 1, 1-4) are quinoline alkaloids initially
isolated from myxobacterium Stigmatella aurantiaca Sg a15 in
1987." Since then, related quinoline alkaloids have also been
isolated from myxobacteria® and actinobacteria.”! Aurachins
have a farnesyl side chain on the quinoline core, making them
structurally similar to ubiquinone. Indeed, aurachins act as
inhibitors of the respiratory chain by mimicking the electron-
carrying ubiquinone/ubiquinol in the system."* Inhibition of
photosynthesis by aurachins has also been reported.”

A proposed biosynthetic pathway of aurachins starting fr
anthranilic acid is as follows:?*% (a) a type Il polyketide synt

(PKS) converts anthranilic acid into 4-hydroxy-2-methylquificline,

to which the farnesyl residue is subsequently attached
position of the quinoline core, giving aurachin D (4

farnesyl group to generate aurachins B (2) and
synthetic studies on the 4-hydroxyquinoline serie
including aurachins C (3), D (4), and L (7), have
While these results have made it possible to provi
of aurachins, syntheses of the 3-hydroxyquinoline N-oxid
of aurachins, including aurachins A (1) and B (2), rema
unexplored. Herein we disclose the total syntheses of auraghi
A and B.
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Scheme 1. Quinoline N-Oxide Synthesis.

Treatment of 2-fluoronitrobenzene (10) with p-ketoester 11 in
the presence of potassium carbonate afforded 12, which was
subjected to Krapcho dealkoxycarbonylation to furnish ketone 13
(Scheme 2).'" Alkylation of the resulting ketone with 1-
iodobutane occurred selectively at the benzylic position to give
alkylated product 14.'°"® To our delight, formation of the
quinoline N-oxide was realized by treatment of 14 with sodium
tert-butoxide in DMSO, providing 15 in 84% yield.
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Scheme 2. 3-Hydroxyquinoline N-Oxide Synthesis.

Having successfully synthesized 3-hydroxyquinoline N-oxide
15 in good yield, we applied the protocol to the synthesis of
aurachin B (2, Scheme 3). Ketone 13 was alkylated with
commercially available farnesyl bromide to give 16 in 86% yield.
Subsequent formation of the quinoline N-oxide proceeded
uneventfully by treatment with sodium tert-butoxide in DMSO to

In  conclysion, we have developed a novel 3-
afford aurachin B (2) in 71% vyield. droxyquiri N-oxide synthesis, which led to the total

theses aurachins A and B. Quinoline N-oxides can be
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coferted to quinolines via reduction of the N-oxide moiety™” or
86%

aurachin A (1)

gement by activation with acyl halides.”"! Our method is
rovide a variety of quinolines for research engaged in
nd material sciences.
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Scheme 3. Synthesis of Aurachin B.
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Total syntheses of aurachins A and B have been achieved. Reactions of 1-(2-

nitrophenyl)butan-2-one with an epoxy iodide, which was derived from farnesol, in
the presence of sodium hydride induced selective alkylation at the benzylic position
followed by sequential cyclization to produce aurachin A.




