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ISOLATION AND STRUCTURE OF A NEW NATURAL CYCLOHEXADIENONE DERIVATIVE,
WASABIDIENONE-A, FROM POTATO CULTURE SOLUTION OF PHOMA WASABIAE YOKOGI
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A yellow pigment isolated from the title solution is proposed
to be a tautomeric mixture of 3-hydroxy-5-methoxy-2,6-dimethyl-6-
(2-methylbutyryloxy)-2,4-cyclohexadien-1-one and 3-hydroxy-5-
methoxy-2,4-dimethyl-4- (2-methylbutyryloxy)-2,5-cyclohexadien-1-~
one on the basis of methylation experiment which give two products
corresponding to both forms.

L and 2-hydroxy-6-

In previous papers, we reported the isolation of flaviolin
methoxy-3,5-dimethy1-l,4-benzoquinone2) from the potato culture solution of Phoma
wasabiae YOKOGI. The latter benzoquinone seemed to be produced by the oxidative
degradation of an unknown yellow pigment during isolation. In order to confirm
the structure of this yellow pigment, this work was carried out.

Phoma wasabiae was cultivated on the potato culture solution containing 2%
glucose at 25 °C. After three weeks of the cultivation, the blackish culture so-
lution (6.0 1) was concentrated in vacuo. The concentrated solution was extracted
with CHCl3 and the solvent was removed; the resulting oily substance (0.24 g/1)
showed five yellow bands on silica-gel plate using C6H6—CH3OH (9:1) as the solvent
(Rf values: 0.45, 0.33, 0.26, 0.19, and 0.12). A broad yellow band (Rf 0.45) was
collected and then extracted with Et,O to give the oily substance, wasabidienone-A
(i), yield 0.03 g/1, C}4H2005 [m/z M 268 (GC/MS)], IR(CCl4) v 3450-3200, 1735,
1675, 1620 cm_l. The "H NMR spectral feature of i,was rather complex. It was
predicted that i/was a mixture of unseparable compounds. Moreover,'i gradually
changed from yellow to brown in color by the air oxidation when it was left on the
silica-gel plate. The resulting brown color substance was identical with 2-
hydroxy-6-methoxy-3,5-dimethyl-1,4-benzoquinone (2) previously reported.z)

The methylation of l{with diazomethane gave 2%0 methyl ethers with ratio of
1:1, zi(mp 75-76 °C, pale yellow needles from hexane) and il(colorless 0il), which
were easily separated on preparative TLC with C6H6—CH3OH (9:1).

Compound 2/ [oc]D +142.0° (c 2.0, CHC13), had a molecular formula C15H2205
(Found: m/z 282.1479. Calcd: M, 282.1467 and Anal. C, H). From the spectral data

of 3, IR v 1730 cm-l, MS m/z 198(M-C5H 0), lH NMR(CDCl3) § 0.92(3H, t, J=7.0 Hz),
~
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1.15(3H, 4, J=7.0 Hz), 2.48(1H, m) with decoupling experiments, and 13C NMR,3)

3
was presumed to be an ester of 2-methylbutyric acid. The compound 3 was hydro:v
lysed in ag 1M NaOH solution to give (R)-2-methylbutyric acid ([a] -16.0° (c
0.64, CHC1l )), 4) which was identical with authentic sample. Further structural
characterlstlcs of 3 deduced from lH and 13C NMR spectra were the presence of two
methyl groups [§ 1.49, 1.78(each 3H, s)], two methoxyl groups [§ 3.74, 3.90(each
3H, s)], one olefinic proton [§ 5.47(1H, s)], one tetrasubstituted and one tri-
substituted double bond, one carbonyl carbon, and one quarternary carbon. On the
basis of IR(v 1650 cm 1) and LM im(1og €) 226(4.41), 369(3.84)] spectra, the
presence of a pentasubstituted cyclohexadienone moiety is strongly suggested.
The flanking of the olefinic proton by two methoxyl protons was proved by the NOE
experiments (30% and 35% enhancement respectively). Moreover, the reduction of 3
with Zn in AcOH gave 3,5-dimethoxy-2,6-dimethylphenol (5), which was identical
with synthetic one.s) Therefore, the structure of élw;;'determined as 3,5-di-
methoxy-2,6-dimethyl-6- (2-methylbutyryloxy)-2,4-cyclohexadien-1l-one.

Compound i, {a]D +6i§6° (c 0.64, Cg?l3), C15H2205, is a structural isomer of
3; In fact, the "H and C NMR spectra of this compound were very similar with
those of'%. The 51gn1flcant differences between 3 and 4 appeared in the absorp-
tion bands of IR(v 1668 cm ) and UV[A 315(3.73)] spectra. From these spectral
properties and other spectral data,G) the structure of,é was determined as 3,5-
dimethoxy-2,4-dimethyl-4-~ (2-methylbutyryloxy)-2,5-cyclohexadien-1l-one.

From the above results, it is deduced that wasabidienone-A is the tautomeric
mixture of 3-hydroxy-5-methoxy-2,6-dimethyl-6-(2-methylbutyryloxy)-2,4-cyclohexa-
dien-1l-one (i?) and 3-hydroxy-5-methoxy-2,4-dimethyl-4-(2-methylbutyryloxy)-2,5-

cyclohexadien-1l-one (1lb). This is the first example of natural occurring cyclo-
hexadiene pigment. ~
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