Chromanones from Lentinus crinitus (Basidiomycetes)
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The fungus Lentinus crinitus DR-5 (Basidiomycotina) produces in submerse culture the
new natural products 2.2-dimethyl-6-methoxy-4-chromanone 1. its alcohol 3 and (S)-2.2-di-
methyl-3-hydroxy-6-methoxy-4-chromanone 2. Beside these merohemiterpenes the antibioti-
cally active hirsutane sesquiterpenes 5 — 8 were isolated. The formation of these metabolites
displayed strong dependence from the carbon source in the medium. While lactose favoured
the formation of the antibiotic sesquiterpene ketones 5 and 6, they were suppressed with
mannose where the hemiterpenes 1 and 4 and the hirsutane-diol 8 were the dominating me-

tabolites.

Introduction

The mushroom Lentinus crinitus (L. ex Fr.) Fr.
(Basidiomycotina) grows on dead wood and is a
common species of the genus Lentinus in East
Africa (Pegler, 1977, Pegler 1983). We reported
recently on the sesquiterpene antibiotics 1-desoxy-
hypnophilin §, hypnophilin 6 and its dihydro-de-
rivatives 7 and 8 from the strain DR-5 of this spe-
cies from Ethiopia (Abate and Abraham 1994). In
this communication we report on the isolation and
structure elucidation of three hemiterpenes from
the same strain and the results of our fermentation
experiments using different carbon sources.

Results and Discussion

The least polar compound of the extract exhib-
ited a strong fluorescence at the TLC plate when
viewed at 366 nm. The mass spectrum revealed a
molecular ion at m/z 206 of the composition
C5H405. Its 'H NMR spectrum showed an 1,2.4-
trisubstituted aromatic ring with a methoxy group
being one of the substituents (Table I). The '3C
NMR spectra and other NMR data led to the
structure  of  2,2-dimethyl-6-methoxy-4-chro-
manone (1) (Fig. 1). To our knowledge this is the
first report of this compound from nature. It is
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Table 1. '3C NMR data of 1, 2 and 4 (CDCly).

1 2 4

C-1 153.7 102 154.0 0 1944 0
C-2 120.0 0 1184 0 1382 (b
C-3 119.6 + 119.8 + 1327+
C-4 1546 0 1545 0 63.2 +
C-5 1253 + 126.0 + 577 +
C-6 107.1  + 107.3  + 539 +
C-7 192.5 1945 0 65.4 +
C-8 488 - 113 + 123.8 8
C-9 79.0 0 835 0 139.1 ©®
C-10 265 + 269 + 19.8 +
C-11 265 + 171 + 258 +
C-12 558 + 559 + -

* Amplitude of signals in DEPT-135 spectrum (CH;
or CH = +; CH, = —; quat. C = 0); " assignments may
be interchanged.

known for its strong fluorescence and this behavi-
our was discussed in detail by Matsushima et al.
(1988). Its alcohol 3 was also isolated in much
lower amount. Again this metabolite was hitherto
unknown from natural sources but known as an
intermediate in chemical syntheses (Ohta and
Bowers, 1977).

Using a minimal medium with lactose as sole
source of carbon 2.2-dimethyl-6-methoxy-4-chro-
manone (1) could not be detected. Instead of this
metabolite a slightly more polar compound was
found which also showed a strong fluorescence. '"H
and '*C NMR spectra (Table I1) revealed its struc-
ture as the hydroxylated derivative of 1 so it was
identified as 2.2-dimethyl-3-hydroxy-6-methoxy-4-
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Table II. "H NMR data of 1-4 (400 MHz, CDCl;).

1 2 3 4
3-H 730d 7.24d 7.01d 6.73 ddd
4-H - = = 4.74 ddd
5-H 709dd  7.13dd  678dd  3.82 ddd
6-H 6.87 d 6.88 d 6.73 d 3.50 dd
7-H - 483dd  532dbr
8-H 2.71s 442's 218dd  5.07 dqq
8'-H = 185dd -
1-H 1455 1.64 s 143 s 1.74 d
11-H  145s 1.20's 1.30 s 1.74 d
12-H  381s 380's 378's —
J[Hz]:1,2:35=2:56=8.335=2,56=878=
6,78 =9,88 =13.4:34=5:35=1;37=2;45=2;
46=1,56=4,78=9:810=811=1

chromanone (2). Again it is a novel metabolite
which was synthesised already by Snatzke et al.
in 1970 (Kis et al. 1970). Using CD Snatzke and
coworkers determined the absolute configuration
of 2 to (35). Because their compound had a posi-
tive ap as our metabolite has, Lentinus crinitus
produces (S)-2,2-dimethyl-3-hydroxy-6-methoxy-
4-chromanone (2) in the lactose medium.

The most polar compound found in the fermen-
tation broth also absorbs UV at 254 nm. Using 'H
and *C NMR it could be identified as panepoxy-
done (4). This metabolite was found in Panus rudis
and P. conchatus by Snatzke et al. Its occurrence
in Lentinus crinitus gives a chemotaxonomical ar-
gument towards the close relation between the
fungal genera Panus and Lentinus (Hibbett et al,
1993; Hibbett and Vilgalys, 1993). Panepoxydone
inhibits the proliferation of mouse cell tumours
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Fig. 1. Metabolites isolated from the culture broth of
Lentinus lepideus DR-5.
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with an EDsy of 1mg/l (Kis et al, 1970). The re-
lated epoxydone which bears at C-2 a hydroxy-
methyl group instead of the isopentenyl side chain
of the panepoxydone is known from a number of
sources (Turner and Aldridge 1983). Beside this
we found epoxydone in the culture broth of Asper-
gillus giganteus DSM 1146. Its NMR data are in
accordance with the data observed for panepoxy-
done. Very recently derivatives bearing a farnesyl
side chain instead of the isoprenyl group of panep-
oxydone have been described from Arthrobotrys
spp., which also display cytotoxic activity (Stadler
et al., 1993).

The yield in different media varies considerably.
The fermentation in a complex medium containing
maltose, glucose, peptone, yeast extract and salts
yields mainly sesquiterpenes. This is also seen in
the fermentation in a defined medium with lactose
as the sole source of carbon (Fig.2). With lactose
however the formation of the ketones 4 and 5 is
much more favoured than their alcohols. Using
mannose instead of lactose in this minimal me-
dium the situation changed drastically and the
compounds 1 and 4 are here the main metabolites
(Fig. 2). Sesquiterpenes are also formed but con-
trary to the lactose medium the formation of ke-
tones is extremely reduced, instead their alcohols
7 and 8 are dominating. So changes of the medium
composition caused a dramatical change in the
product spectrum leaving much room for optimi-
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Fig. 2. Amount of the individual metabolites in two min-
imal media differing only in the carbon source (10 g/l).
For comparison the yield in a complex medium is also
given.
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zation. Depending on the medium used in the fer-
mentation the production of either the cytotoxic
sesquiterpene ketones, their alcohols or the
chromenes can be enhanced.

Experimental

The mushroom, Lentinus crinitus (L. ex Fr.) Fr.,
was collected in Kaffa, Ethiopia growing on dead
wood. The culture (DR-5) made from fresh speci-
men of the mushroom is maintained on 2% malt
extract agar.

Lentinus crinitus DR-5 was grown in 1 litre Er-
lenmeyer flasks filled with 200 ml of the defined
medium containing the carbon source (10g), so-
dium nitrate (3g), yeast extract (1g), dipotassium-
hydrogene phosphate trihydrate (1.3g), potassium
chloride (0.5g), magnesium sulphate hepathydrate
(0.5g), iron(II)sulphate heptahydrate (0.05g) and
citric acid monohydrate (0.7g) in 1 litre deionized
water. The medium was adjusted to py 4.5 prior
to the sterilisation, carbon sources were mannose
or lactose. After 14 days the culture broth was fil-
tered and extracted three times with EtOAc. After
drying with sodium sulphate the solvent was evap-
orated and the crude extract was separated on a
Si-60 column with a n-hexane/ethyl acetate gradi-
ent (changing from 19:1 to 0:1). When necessary
the collected fractions were purified further by
preparative TLC.

The 'H and '*C NMR spectra were obtained at
400 and 75.5 MHz, respectively. Deuterochloro-
form was the solvent and tetramethylsilane the in-
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ternal standard. Mass spectra were recorded with
70 eV. IR spectra were measured on potassium
bromide, UV spectra in methanol, optical rota-
tions in chloroform.

From the fermentation with lactose as the
source of carbon in the defined medium and 2 li-
tres of culture broth 2 (4mg), 3 (1mg), 4 (10mg),
5 (39mg), 6 (19mg) and 7 (2mg) were isolated. The
mannose medium brought 1 (39mg), 3 (2mg), 4
(47mg) 6 (6mg). 7 (10mg) and 8 (33mg) per 2 li-
tres. Fermentation in a complex medium (contain-
ing maltose (20g), glucose (10g), peptone (2g),
yeast extract (1g), magnesium sulphate hepathy-
drate (1g), dipotassiumhydrogene phosphate trihy-
drate (0.5g), calcium chloride (0.005 g), iron(I1I-
I)chloride (0.01 g) and zinc sulphate (0.012 g) in 1
litre distilled water) yielded 1 (11 mg), 3 (3 mg), 4
(28 mg)(ap -24.8°, ¢=0.25, CHCls), 5 (25 mg), 6
(36 mg), 7 (41 mg) and 8 (11 mg).

(3S)-2,2-Dimethyl-3-hydroxy-6-methoxy-4-chro-
manone 2: Yellowish oil, strong fluorescence at
366 nm. R; 0.56 (n-hexane/ethyl acetate 6:4, v/v).
ms (m/z): 222 (M*)(40%), 204 (9). 193(25), 151
(100).

589 nm 578 nm 546 nm 436 nm
+32.0° +32.8° +37.0° +68.5°

2,2-Dimethyl-6-methoxy-4-chromanol 3: Yellow-
ish oil, R; 0.88 (dichloromethane/acetone 8:2, v/v).
ms (m/z): 208 (M*)(12), 190(100), 175 (76).
[o]? = 589 nm 578 nm 546 nm 436 nm
T 4160° +165° 4155 +IRS°

[a]? = (c = 0.50).

(c = 0.20).
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