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New Metabolites of the Lichen Buellia canescens (Dicks.) De Not: Novel
Phthalide Catabolites of Depsidones

By ToNy SaLa and MELVYN V. SARGENT*
(Department of Organic Chemistry, University of Western Australia, Nedlands, W.A. 6009, Australia)

and JoHN A. ELIX
(Chemistry Department, Australian National University, P.O. Box 4, Canberra A.C.T. 2600, Australia)

Summary The isolation and structural determination of
the lichen metabolites dechlorodiploicin (2), dechloro-
O-methyldiploicin (3), buellolide (4), and canesolide (6)
are described; buellolide (4) and canesolide (6) are
thought to arise by catabolism of their congeneric
depsidones, in the latter case with Smiles rearrangement.

IN a search for intermediates involved in the biogenesis of
depsidones! we have subjected an extract of the lichen
Buellia canescens to a detailed scrutiny. Chromatography
of the extract gave the known depsidone diploicin (1),2

two new depsidones dechlorodiploicin (2)t and dechloro-
O-methyldiploicin (3), and the unusual phthalides buellolide
(4) and canesolide (6).

The ir. spectrum, vpax (CHCl;) 1756 cm—!, of dechloro-
diploicin (2), m.p. 272-5-274 °C, suggested that it was a
depsidone. Its relationship to diploicin (1), which has
been synthesized by an unambiguous route,? was established
by methanolysis of the new depsidone to the diaryl ether
(8), which on hydrogenolysis furnished the dechloro-
compound (9), identical with the compound obtained from
diploicin (1) by a similar sequence. That no rearrangement

1 All new compounds gave satisfactory elementary analyses or high resolution molecular ion peaks.
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had occurred during the methanolysis of diploicin (1), and
by analogy, in that of dechlorodiploicin (2), was demon-
strated by Ullmann synthesis of the diaryl ether (10),
which was identical to that obtained by methylation of
(9). The presence, in the 'H n.m.r. spectrum of (8), of a
high field aromatic proton signal (§ 6-11), suggested that
(8) was a tri-ortho-substituted diaryl ether,® and this
evidence fixed the positions of the chloro-substituents in
dechlorodiploicin  (2). Dechloro-O-methyldiploicin, m.p.
230-231-5 °C, must possess structure (3) since it was ob-
tained by methylation of dechlorodiploicin (2). The
structures of the new depsidones were also confirmed by
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The structure (4) of buellolide, m.p. 170-173 °C, was
supported by its spectroscopic properties. That it is a
phthalide was indicated by its i.r., vyax (CCl,) 1781 cm1,
and 'H n.m.r. spectra (§ 5-23, 2H, s). The high resolution
mass spectrum, in addition to establishing the molecular
formula, exhibited peaks at m/e 219 (base)/221/223
attributed to the ion (11). Hydrogenolysis of buellolide
(4) gave the diaryl ether (5), which like buellolide (4),
exhibited a high field aromatic proton signal (8 6-00) in its

1T. Sala and M. V. Sargent, following communication.
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'H n.m.r. spectrum, thus fixing the positions of the chloro-
substituents. Tridechlorobuellolide (5) was synthesized
(449%,) by Ullmann reaction between the bromo-compound
(12), obtained by photobromination of compound (13)* and
subsequent hydrolysis, and the phenol (14).6 On treat-
ment with an excess of sulphuryl chloride in dichloro-
methane compound (5) gave buellolide (4), identical with
the natural product.
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Canesolide (6), m.p. 158-160 °C, was very similar in
spectroscopic properties to buellolide (4), and on hydrogeno-
lysis it gave the diaryl ether (7), identical with synthetic
material. Methylation and subsequent hydrogenolysis
of the phenol (15)% gave (16) which on Ullmann reaction
with (12) gave tetradechlorocanesolide (7) (25%).

Buellolide (4) and canesolide (6) probably arise bio-
genetically by catabolism of their congeneric depsidones.
Thus dechlorodiploicin (2) or O-methyldechlorodiploicin
(3) would undergo fission of the depside linkage, oxidation
of the methyl group at the 1-position, and O-methylation
thus yielding buellolide (4). Canesolide (6), however,
would arise from diploicin (1) by a similar sequence but the
fission of the depside linkage in this case must be accom-
panied by a Smiles rearrangement,” e.g. (17)—(18).
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