876

J.C.S. CrEMm. Comm., 1975

Synthesis of Pulvinones, Metabolites of Aspergillus terreus and Suillus grevillei

By Davip W. KNiGHT and GERALD PATTENDEN*
(Department of Chemistry, The University, Nottingham NG7 2RD)

Summary A total synthesis of 2-phenyl-4-benzylidene-
tetronic acids (‘pulvinones’) (7), pigments found in
Aspergillus terveus and Suillus grevillei, is described.

‘PULVINONE’ is the generic name applied to a group of
substituted 2-phenyl-4-benzylidenetetronic acid pigments
isolated recently from the larch mushroom Swuillus grevillei!
and from cultures of Aspergillus terreus.? Although pulvi-
nones have been obtained from thermal rearrangement of
2,5-diarylcyclopentane-1,3,4-triones® and from degradation
of fungal and lichen pulvinic acids,® hitherto no unam-
biguous synthesis of unsymmetrically substituted pulvinones

has been reported. We now describe a total synthesis of
these pigments.

Condensation between p-methoxyphenylacetonitrile and
diethyl oxalate led first to (1) which with Me,SO, gave
(90%) the cinnamate (2). Hydrolysis of (2) with H,SO,~
HOACc then produced the substituted maleic anhydride (3).5
Reduction of (3) with Li(OBut),AIH or LiAlH, was com-
pletely regiospecific and gave (ca. 80%) a 2:1 mixture of
the lactol (5) and the lactone (4), needles, m.p. 111—112 °C,
Vmax 1726 and 1637 cm™, 7 2:11 (2H, d, J 9 Hz), 3-08
(2H, d, J 9 Hz), 5-0 (CH,), 5-94 (OMe), and 6-23 (OMe),
which were separated by chromatography. Reduction of
(5) with NaBH, in aq. NaOH also gave (4).
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Reaction of the lactone (4) with lithium N-cyclohexyl-

CN N N-isopropylamide at —70 °C produced the corresponding
CO,Et X COEt X \0 anion which with p-anisaldehyde gave (909%,) the carbinol
MeO o OMe e MeO (6). Dehydration of (6) in hot benzene with p-MeC,H,SO,H

followed by chromatography and crystallisation gave
m 12} 3) O-methyl-4,4’-dimethoxypulvinone (7a), golden needles,
m.p. 137—1385 °C, identical (mixed m.p., t.1.c., and spectral
data) with a natural sample from A. ferreus.? In a similar
manner, the lactone (4) with 3,4-dimethoxybenzaldehyde

MeO OMe Me e gave the pulvinone (7b), yellow-green plates, m.p. 153—
J HO N 154 °C, identical with that obtained from S. grevillei.! The
isomeric O-methyl-2’,4’,4-trimethoxypulvinone (7¢), m.p.

° 0% 167—167-5 °C, Amax 373-5 nm, Ymax 1750 and 1626 cm™,
14) {5) + 19 (1H, 4, J 9 Hz), 2-57 (2H, d, J 9 Hz), 3:13 (2H, d,
J 9 Hz), 3-32 (1H), 3-51 (1H, dd, J 2 and 9 Hz), 3-6 (1H),
and 6-19—6:22 (4 x OMe), was also synthesised; this
pulvinone was not identical (m.p. and spectral data) with
a pulvinone purported to have this constitution and
isolated from A. terreus.?
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