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CHEMICAL INVESTIGATION ON THE LENZITES TRABEA
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Two compounds have been isolated from Lenzites trabea and their structures elucidated by IR, UV and NMR

spectroscopy and mass measurements.

The fungus Lenzites trabea is a common cause of
decay of coniferous trees. McLean et al.® have
recently investigated the mycelium of the fungus
and isolated 15-e-hydroxytrametenolic acid from
it. This paper describes the isolation and charac-
terization of the compounds from the mycelium
and the culture fluid of the fungus Lenzites trabea.

The fungus was cultured on 109, extract of
malt-medium containing citric acid and dipo-
tassium hydrogen phosphate. The culture fluid
was extracted with ethyl acetate and the extract,
after stripping off the solvent, left behind a brown
semisolid which on further purification yielded a
colourless crystalline compound, m.p. 175°C
(I, R =H). From the analysis and mass spectra
(M, m/e220),a formula C;;HgOswas calculated
for the compound. This compound gave a violet
colour with ferric chloride solution and its IR
spectrum showed characteristic absorption peaks
at 3450 cm™' (OH), 1720 cm™! (C = O), 1695
cm™ ! (C=0), 1630 cm™ (C= C), 1578 cm™*
and 1600 cm™! (aromatic). Thus the ferric test
and IR spectrum indicated the presence of phenolic
or enolic hydroxyl function and an aromatic
moicty probably in conjugation with a double
bond.? Treatment of the compound (I, R = H)
with pyridine and acetic anhydride gave a colour-
less crystalline compound (II, R = Ac) for which
molecular formula CiiHeO5(COCH3).  was
calculated. The IR spectrum of this compound
showed absorption peaks at 1780 cm™ (aryl ester),
1750 cm™! (aliphatic ester), 1745 cm™! (Cl= O),
1630 cm™ (C = C) and 1600 cm™' (aromatic).
This clearly showed that the parent compound
(I, R=H) contains two hydroxyl groups, one
of which is phenolic and the other is alcoholic.?
The NMR spectrum of the compound (I, R = H)
gave asignal at = 5.95 (2H) s (methylene protons).
The aromatic region showed signals at
v2.9 (1H)q and v2.15 (2H)t, forming a typical
AMX system. A lower down field proton at
0.8 (1H)s could be ascribed to o- or B-CH =
in conjugation with a carbonyl and benzene ring.3
The UV spectrum of the compound showed two
absorption bands at Amax 205z and 335u. This
indicated the presence of «B-unsaturated ketone
in conjugation with a benzene ring.4 The m.p.,
IR, UV and NMR spectra of the compound

(I, R = H) and its acetyl dervatives (II, R=Ac)
were found to be in complete agreement with those
of oosponol and diacetyl oosponolS respectively.
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The structure of the oosponol was further
confirmed by the mass spectral studies. The
spectra showed molecular ion peak, M*, at m/e
220 and base peak at m/e 189 (M—CH.OH).
Other significant peaks were at m/e 202 (M—H-0),
at m/e 161 (M—CO. CH:OH), at m/e 133
(M—CHz OH—2CO), at m/e 28(CO), at m/e 31
(CH,OH) and m/e 59 (CO.CH:OH).

The defatted mycelium of the fungus (petroleum
ether) was extracted with alcohol to give a colour-
less crystalline compound, m.p. 292°C. The
compound gave positive Lieberman-Burchard
test, indicating it to be terpenic in nature. Irom
the microanalysis and mass spectrum (M™*, m/e
470), a formula C3;Hs00O; was calculated for it.
The IR spectrum of the compound showed ab-
sorption peaks at g450 cm~T (OH), 1725 cm™
(COz2H) and 8go cm™ (C=CH). On acety-
lation it gave a monoacetate, and on
methylation with dimethyl sulphate it formed a
monomethyl ester. This confirmed that the
natural product contains one alcoholic hydroxyl
group and one carboxylic group. The UV
spectrum of the product(III) showed absorption
peaks at 2max 230p and 250p. The above
spectral and analytical data indicated that the
natural product is eburicoic acid, a compound
carlier isolated from a variety of wood-rotting
fungi.® The identity of the product(IIT) was
confirmed by comparison of m.p., IR and UV
data of its acetate (IV) and its methyl ester (V)
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with that of acetate and methyl ester of eburicoic
acid respectively.

Further confirmation of the structure came from
the study of the mass spectra. It showed molecular
ion peak, M™T, m/e at 470 and other significant
peaks at mje 452 (M—H20), at m/e 425
(M—COOH),"at m/e 407 (M—COOH—H.0), a
mle 427 [M—CH(CHy)s), at mfe 315
[M-—CH(COOH)CH;—CH;—-C—-CII(CH;)z] at

l

CH_
m/e 155 [CH(COOH) (CH,—CH.C—CH (CHj)a)
Il
CH,
at m/e 18 (H20), at m/e 45 (COOH), at m/e 63
(COOH-+H-0) and m/e 43 [(AH(CHg)z]

Experimental

All m.ps. are uncorrected. UV absorption
spectra were determined with a Beckman spectro-
photometer model DKz2, IR spectra were taken
on a Beckman IR 5 and NMR spectra were re-
corded on varian A-100 analytical spectrometer.

Isolation of Compound I (R = H).—Lenzites trabea
was grown on a 109, extract of malt-medium
containing citric acid (0.01 g) and dipotassium
hydrogen phosphate (0.02 g) in 50 penicillin
flasks, each containing 200 ml of sterilized culture
medium. After eight weeks the mycelium was
removed by filtration, and the filtrate saturated
with sodium chloride and then extracted three
times with ethyl acetate (3:1). The ethyl acetate
extract was dried (NazSOy), reduced to a small
volume and then left aside at room temperature.
After 4 days, the brown solid mass was filtered off.
Fractional crystallizations from ethyl acetate
(charcoal) yielded colourless fine needles (0.4 g),
m.p. 157°C.  (Found: C, 59.5; H, 3.98 (MH,
m/e 220). C;HgOs requires: C, 59.99; H, 3. 669,
(M+, mfe 220). vmax 3450, 1720, 1695, 1630,
1578 and 1600 cm ™). Amax 205 and 3350 NMR
absorption peaks at = 5.35 (QH) 2.9 (IH)q,
v 2.15 (2H)t, and v 0.8 (IH)s.

Diacelyl Derviative (11, R= Ac).—Compound
(I, R=H) (0.2 g), acetic anhydride (10 ml)
and pyridine (2 drops) were mixed at room tem-
perature. The compound slowly dissolved to give
a colourless solution which was set aside at room
temperature for 12 hr and then poured into cold
water (100 ml). The nearly colourless solid was
filtered off, washed with water and crystallized
four times from ethanol to yield the di-O-acetyl

Note: After submission of this paper the isolation of
eburicoic acid has recently been reported from Lenzites
trabea, Phyto chem., 10, 427 (1971).
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derviative as fine needles, m.p. 155°C (decomp.)
(Fo1111d C 59.2; H, 4.0. Ci5H ;204 requires:

G, 59.21; H, 4.09%,. vmax 1780, 1750, 1745, 1700,
1630, 1560 and 1600 cm™Y).

Isolation of Eburicoic Acid from the Mycelium Growth
of Lenzites trabea.—The dried mycelium (10 g)
of Lenzites trabea was extracted with petroleum-
ether (40-60°C)) and then with ethanol. Remo-
val of alcohol from the extract gave an off-
white crystalline solid, which on fractional
crystallization vyielded com pound IT1 (hbuucom
acid) (0.2 g), m.p. 292°C [«]5+38° (C 1.2 in
CHCl;). (Found: C, 79.36; H, 10.50 (M%,
mje 470). Cs3H500;3 requires: C, 79.10; H,
10. 7% (M*, m/e 470). vmax 3450, 1725 and 890
cm™Y).
Acetyl Eburicoic Acid.—Compound (111) (50 mg),
was acetylated in a usual manner to give acetyl
eburicoic acid (IV) as white needles, m.p. 255°C.

Methyl Eburicate.—Compound (III) (100 mg),
dry acetone (50 ml), anhydrous potassium car-
bonate (10 g) and dimethyl sulphate (3 ml) were
refluxed for 6 hr. The mixture was cooled to
room temperature and filtered.  Evaporation
of the filtrate gave an oil which was dissolved in
cther, washed with water and dried (CaSOy).
The removal of ether left behind a solid mass
which, on crystallization from ethanol, yiclded
methyl cbuncatc (V) as fine needles, (0.09g) m.p.
154°C. [a]®+45° (C 1.2 in CHCly).
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