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Abstract: Fruiting bodies of the Chilean mushroom Dermocybe nahuelbutenis Garrido & E. Horak (syn.: Cortinarius
nahuelbutensis (Garrido & E. Horak) E. Valenz. & G. Moreno) were chemically investigated for the first time and
afforded the new dimeric anthraginone 7,7'-emodinphyscion (1) beside the know anthraquinones dermolutein (2),
endocrocin (3), skyrin (4) and the dimeric pre-anthraquinone derivative flavomannin C (5). The chemotaxonomic
significance of the pigments is discussed.
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1. Fungal Source

Fruiting bodies of the mushroom Dermocybe nahuelbutenis Garrido & E. Horak (syn.: Cortinarius
nahuelbutensis (Garrido & E. Horak) E. Valenz. & G. Moreno) were chemically investigated for the first
time. The herein investigated specimens were collected in Chile, Region del Bio Bio, Concepcion, 36° 50°
1377/ 73° 01" 28" s. 1., 160 m.a.s.l., on soil beneath Nothofagus obliqua (Mirb.) Oerst. in a remnant of
mixed native forest dominated by N. obliqua and Aextoxicon punctatum Ruiz & Pav., in May 2012
(collection CONC-F0874, leg. et det. G. Palfner & N. Arnold). Voucher specimens are deposited in the
Fungarium of Concepcion University (CONC-F). A duplicate is deposited at Leibniz Institute of Plant
Biochemistry.

2. Previous Studies

The occurrence of neutral anthraquinones, anthraquinone carboxylic acids as well as mono- and
dimeric pre-anthraquinones has proved as a valuable aid in the taxonomy of the genus Dermocybe’. The

“Corresponding author: E- Mail: narnold@ipb-halle.de (N. Arnold), Phone +49-345-55821310.

The article was published by ACG Publications
www.acgpubs.org/RNP © Published 07/07/2017 EISSN: 1307-6167
DOI: http://doi.org/10.25135/rnp.69.17.01.027



mailto:narnold@ipb-halle.de

548
Pigment pattern of the Dermocybe nahuelbutensis

isolation and structure elucidation on the pigments of European Dermocybe was mainly carried out in the
past by the group of Steglich and for some Australasian species by the group of Gill [5-7]. Comparative
paper- and thin layer chromatographic studies were so far performed on European Dermocybe species [8-
16] as well as on taxa from North America [17], Australia [18] and New Zealand [19]. Only two South
American species (D. amoena, D. icterina) occurring in Argentinia [19,20] and Chile [21] has been
investigated to date.

3. Present Study

Air-dried and powdered fruiting bodies (20 g) were extracted exhaustively with acidified acetone.
After evaporation of the solvent, the resulting crude extract (2.9 gr) was dissolved in water, partitioned
with ethyl acetate and evaporated to dryness. Separation of the ethyl acetate extract by column
chromatography on acetylated polyamide (Polyamid MN SC 6-AC, Macherey, Nagel & Co., Diiren) using
a series of solvents with increasing polarity (benzene, ethyl acetate, acetone, methanol) yielded 11
fractions. Fraction 2 was chromatographed over silicagel 60 (70-230 mesh, Merck) using the isocratic
solvent system toluene : ethyl acetate : chloroform 2:1:2 and yielded compound 1 (10 mg).

7,7-Emodinphyscion (1): Yellow amorphous powder; R¢= 0.64 (solvent toluene : ethylformiate : formic
acid 10/5/3 v/v); UV (MeOH): A 200, 285, 440, 461. 'H NMR (600 MHz, DMSO-d6): ¢ (ppm) = 2.49
(3H, s, 3°-CH,), 2.51 (3H, s, 3-CHj3), 4.00 (3H, s, 6-OMe), 7.24 (1H, br s-like, H-2"), 7.28 (1H, br s-like,
H-2), 7.34 (1H, very br s, H-5), 7.53 (1H, br s, H-5), 7.58 (1H, br s-like, H-4’), 7.64 (1H, br s-like, H-4),
11.99 (1H, br s, OH), 12.18 (1H, br s, OH), 12.5 (1H, br s, OH). **C NMR (125 MHz, DMSO-d6): § (ppm)
=21.5 (2 x CHjy), 56.5 (CHs3, 6-OMe), 103.0 (CH, C-5), 107,8 (C, C-8a’), 110.4 (C, C-8a), 112.6 (C, C-7,
1135 (C, C-9a), 113.7 (C, C-9a), 115.5 (C, C-7), 120.3 (CH, C-4"), 120.6 (CH, C-4), 124.0 (CH, C-2,
124.2 (CH, C-2), 132.8 (C, C-4a’), 132.9 (C, C-4a), 134.1 (C, C-10a), 134.5 (C, C-10a), 147.8 (C, C-3)),
148.6 (C, C-3), 161.2 (C, C-8), 161.3 (C, C-1", 161.5 (CH, C-1), 162.4 (C, C-8, 164.0 (C, C-6), 181.2 (C,
C-10), 181.6 (C, C-10", 190.5 (C, C-9). HR-ESI-MS : m/z 551.09876 [M-H] (calc. 551.09837 for
C31H19010-)-

Compound 1, 7,7'-emodinphyscion, was isolated as a yellow amorphous powder, for which the UV
spectrum showed Amax at 200, 285, 440, 461 nm and in combination with the bathochromic shift after
adding NaOH to Ana at 287, 522 nm indicating its anthraquinonic nature. Its molecular formula was
determined as Cz;H,0044 by the HRESIMS [M-H] ion at m/z 551.09876 (calc. for Cs;H19010” 551.09837).
'H NMR signals corresponding to aromatic rings of the dimeric anthraquinone skeleton were observed at
Oy 7.64 (br s-like), 7.58 (br s-like), 7.53 (br s), 7.34 (very br s), 7.28 (br s-like), and 7.24 (br s-like). Three
of the five OH protons show relatively sharp singlets at 3y 12.50, 12.18, and 11.99. The remaining two OH
signals are too broad to be detected. Three singlets corresponding to three protons each belong to two
methyl (o4 2. 51, 2.49) and one O-methyl group (64 4.00). Based on the HMBC and NOE correlations as
well as comparison with literature data of the structural related compounds 5 [22] and 6 [23], compound 1
was established as a new bisanthraquinone named 7,7'-emodinphyscion (Fig. 1). Some of the NMR signals
could not be detected, presumably due to a hindered rotation around the biaryl axis resulting in severe
signal broadening. Therefore, the proposed structure was verified by dehydration and alkaline oxidation of
flavomannin C (5) according literature [23], which yielded 7,7'-emodinphyscion (1).

Repeated column chromatography of fraction 8 and 11 on Sephadex LH 20 (solvents methanol and
acetone: methanol 4:1 v/v) resulted in detection of three known compounds 2-5. The structures of the
isolated compounds 2-5 were determined based on their spectroscopic data (‘*H-NMR, *C-NMR, ESI-
FTICR-MS, UV/Vis) and comparison with published data as dermolutein (2) (13.6 mg) [24, 25],
endocrocin (3) (8.1 mg) [24, 25, 26], skyrin (4) (4.3 mg) [27] and the recently described dimeric pre-

! The taxonomic rank of Dermocybe is still object of discussion. Some mycologist regard Dermocybe as a separate
genus [1,2], others insert Dermocybe as a subgenus in genus Cortinarius [3,4]. In accordance with chemical literature
[5, 6] we treat here Dermocybe as a genus.
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anthraquinone derivative flavomannin C (5) (9.7 mg) [22]. The obtained spectral data of the isolated
compounds 2-5 were in agreement with the relevant references.

7,7'-Emodinphyscion (1)

Flavomannin-6,6'-di-O-methylether (7)

Figure 1. Isolated compounds from Dermocybe nahuelbutensis.
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This study reported for the first time the chemical investigation of fruiting bodies of D.
nahuelbutensis, a mushroom so far only known from Chile. Around 18 Dermocybe species are named for
South America (Argentinia, Chile), among them 10 species for Chile [21]. Two naturally occurring
anthraquinones, dermolutein (2) and endocrocin (3), and the bisanthraquinone skyrin (4), well known from
different Dermocybe species [5] as well as the dimeric pre-anthraquinone flavommanin C (5), so far only
known from Talaromyces wortmannii, an endophyte of Aloe vera [22], were isolated from fruiting bodies
of the Chilean mushroom D. nahuelbutensis (Fig. 1). Additionally, the structure of the new compound 7,7'-
emodinphysion (1), was determined according the spectroscopic data (Fig. 1). The occurrence of 1 may be
an artefact formed during the isolation procedure of the dimeric pre-anthraquinone precursor flavomannin
C (5). A similar origin was suggested for 7,7’-biphyscion (6), detectable in many European Dermocybe-
species. In this case, flavomannin-6,6’-di-O-methylether (7), formed by oxidative coupling of two
torosachrysone units, was suggested as potential precursor of 6 [5]. In European and North American taxa
of Dermocybe, (pre-) anthraquinonoid pigments are important characters in species delimitation and in
circumscription of sections within the genus [8, 15, 28]. Through the occurrence of dermolutein (2),
endocrocin (3) and skyrin (4), D. nahuelbutensis shows a similar pigmentation pattern like Dermocybe
species from the Northern hemisphere, but differs from Australasian and European species by the
occurrence of 7,7'-emodinphyscion (1) and the mono-O-methyl dihydroanthracenone derivative
flavomannin C (5). In opposite, oxidative 7,7' coupled di-O-methyl dihydroanthracenone derivatives like
flavomannin-6,6'-di-O-methylether (7) are widespread in Dermocybe-species from the Northern
hemisphere, but very rare in Australasian taxa and could so far only be detected in two species [6].
Therefore, we suggest from the chemotaxonomical point of view through the occurrence of the mono-O-
methylated pigments such as 7,7'-emodinphyscion (1) and flavomannin C (5) in D. nahuelbutensis, that
Chilean Dermocybe species present a separate linage in evolution of Dermocybe, which is more related to
species of the Northern hemisphere than to Australasian species. This suggestion, based on pigment-
chemical characters is meanwhile also supported on DNA level by the use of DNA sequences for recent
phylogenetic studies in genus Cortinarius including Dermocybe [29].
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