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Abstract: A new egostane-type steroidal glycosde, named tylopiloside (1), was isolated from the fruiting bodies of
Tylopilus virers together with its aglycone, cerevisterd (2) . The structure of the new campound was eucidated as (22 E,
24R) -ergosta-7, 22-dien-%t, @ -diol-P - O-[3-(3-phenylpropanoyloxy ) ] -D-glucopyranoside on the basis of spectro-
scopic andysis . It is worth while to note that the geroida glycoside possessng an aramatic ring substituted akanoyl group
at its glucase moiety was found for the first timein fung .
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The genus Tylopilus belonging to Boletaceae has rutilans (Wang & al, 2005) . In continuing our stud-

not been paid much attention chemically . A few years
ago, a geroidal glycoside from T. neofdleus (Takaishi
et al, 1989) and two novel secoergogerols from
T. plumbeoviolaceus (Wu et al, 2000) were isolated .
In our previous work, we have reported a seroidal gly-
coside, tuberosde from Tuber indicum (Gao & al,
2001) , and two ergosteryl eders, P, m -dihydroxy-
ergoda-7, 22-dien-@-yl oleate and B, D -dihydroxy-
ergoda22-en-7-one-@ -yl oleate from Tricholomopss

ies on macromycetes-derived bioactive secondary me-
tabolites, we investigated the constituents of the inedi-
ble mushroom T. virens (Chiu) Hongo and islated a
newv ergostane-type steroidal glycoside, tylopilosde
(1), together with its aglycone, cerevisterol (2) . To
the best of our knowledge, ergostane-type steroidal
glycosdes are relatively rae, and no more than ten
analogues were isolated in fungi so far (Bok & al,
1999; Gao e al, 2001; Shiao et al, 1989; Takai-
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shi & al, 1989; Yue & a, 2001) . This report de-
scribes the isolation and sructural € ucidation of tylopi-
logde (1) .

i

2 R=H 3 A=
OH

Fig. 1 Structures of tylopilosde (1), cerevisterol (2)
and tuberoside (3)

Tylopilosde (1), obtained as colorless needles,
showved a quasamolecular ion pek at m Z 723 corre-
sponding to [M-H]  in the negative FAB-MS . The
molecular foromula of 1 was determined to be Cx He Oy
by positive HR-ESI-MS at m Z747.4429 (calcd . for
Cis He O Na 747.4448) . The 'H NMR spectrum (Ta
blel) of 1 displayed two tertiary methyls at & 0.65
(3H, s, Me-18) and 1.37 (3H, s, Me- 19),
four secondary methyls atd 0.85 (3H, d, J=6.6
Hz, Me-26), 0.8 (3H, d, J=6.6 Hz, Me -
27), 0.95 (3H, d, J=6.8Hz, Me-28) and 1.05
(3H, d, J=6.5Hz, Me- 21), characteristic of
the ergosterol skeleton, and a3 -D-glucopyranosyl moi-
ety which exhibited its anomeric proton atd 4.96 (1H,
d, J=7.8Hz, H-1) and typical coupling consta
ns *J=9.5Hzof H-2 and H-3, H-3 and H -
4, H-4 and H-5, aswel a a mono-substituted
phenyl sgnalsatd 7.18 (2H, d, J=7.8Hz, H -

2 andH-6 ), 7.23 (2H, dd, J=7.8, 7.1 Hz,
H-3 and H-5 ) and 7.24 (1H, t, J=7.1 Hz,
H-4).The ° C NMR spectrum (Table 1) of 1
showed total forty-three carbon signals, twenty-eight of
which were in accordance with those of cerevigerol (2)
except the signal differences to some extent atd 75.6
(d, C-3), 29.9 (t, C-2) and 37.9 (t, C-4),
six carbon signals atd 102.2 (d, C-1), 73.2 (d,
cC-2), 7195 (d, C-3), 69.3 (d, C-4),
78.2(d, C-5) and 62.1 (t, C-6) among which
were assignable to be a 3-D-glucopyranosyl moiety .
The remaining nine carbon signals, including an ester
cabonyl carbon a o 173.0 (s, C - 1'), two
methenesatd 36.5 (t, C-2') and 31.3 (t, C-
3'), and a mono-subgituted phenyl group at & 141.4
(s, C-1), 128.8 (2xd, C-2 and C-6 ),
128.7 (2x d, C-3 and C-5 ) and 126.5 (d, C
-4 ), were elucidated as 3-phenylpropanoyloxy moi-
ety . The presence of a series of characterigic fragmen-
tal ion peaks in negative FAB-MS of 1 m Z at 723,
591, 311 and 149 further validated the above infer-
ence . The pattern of fragmentation was rationalized in
Hg . 2. In HMBC spectrum (Hg . 2) of 1, appear-
ance of an important correlation peak betweend. 4.96
(1H, d, J=7.8Hz, H-1) anddc 75.6 (d, C-
3) suggedted that the glucose moiety was attached to
the C - 3 postion of aglycone, and the ~ C NMR dif-
ferences between a downfield shift of the signal at o
75.6 (d, C-3, +8.0ppm), and upfield shifts of
the sgnals atd 29.9 (t, C-2, - 2.7 ppm), 37.9
(t, C-4, -4.1 ppm) from those of aglycone (2)
were explained by glycosylation shifts . In the same
way, akey correlation betweend. 5.82 (1H, t, J=
9.5Hz, H-3) and the ester carbonyl carbond: 173.0
(s, C-1") indicated that the 3-phenylpropanoylaxy
noiety was linked with the C - 3 pasition of the glu-
cose, and the ” C NMR differences between a downfield
shift o the 9gnal atd 7.5 (d, C-3, +0.9 ppm),
and upfield shifts of the sgnals atd 73.2 (d, C-2,
-2.2 ppm), 69.3 (d, C-4, - 2.5 ppm) from
those of tuberosde (3) (Geo et al, 2001) were inter-
preted by ederification shifts. In the light o the evi-
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dences mentioned aove, the sructure of 1 was there-
fore ducidaed as egosta7, 2-dien-@, @-diol-3B -

O-[ 3 ( 3-phenylipropanoyloxy )] -D-glucopyrancside,
named tylopilosde .

HMBC :H —= C

Fig . 2 HMBC correlations and MS fragmentation o tylgpiloside (1)

Table 1 NMR (pyridine-ds;) daa for tylopilosde (1), cerevisterol (2) and tuberosde (3)2

1 2 3 1 2 3
No . No .
C H C C C H C C
1 33.5 (1) 2.05", 1.60" 33.8 (t) 33.6 (t) 2 1%.2(d) 5.17 (dd,15.3,8.3) 136.2 (d)  136.2 (d)
2 29.9 (1) 2.23", 1.89" 32.6 (1) 30.1 (t) 23 1.2 (d) 5.24 (dd,15.3,7.4) 132.1 (d) 132.2 (d)
3  75.6 (d) 4.88 (m) 67.6 (d) 75.6 (d) 24 43.1 (d) 1.88" 43.1 (d) 43.1 (d)
4  37.9 (1) 2.81 (dd ,12.7,11.8), 42.0 (1) 38.1 (t) 25  33.4 (d) 1.47° 33.4 (d) 33.4 (d)
2.57 (dd,12.7,3.2) 26 19.9 (q) 0.85 (d, 6.6) 19.8 (q) 19.8 (q)
5 75.9 (s) 76.2 (s) 75.9 (s) 27 20.2 (q) 0.86 (d, 6.6) 20.2 (q) 20.1 (q)
6 74.2 (d) 4.27 (br d, 4.8) 74.3 (d) 74.2 (d) 28 17.9 (q) 0.95 (d, 6.8) 17.8 (q) 17.8 (q)
7  120.4 (d) 5.73 (br d, 4.8) 120.5 (d)  120.3 (d) 1 102.2 (d) 4.96 (d, 7.8) 102.6 (d)
8 141.4 (s) 141.6 () 141.4 () 2 73.2 (d) 4.08 (dd,9.5,7.8) 75.4 (d)
9 43.6 (d) 2.50 (br t, 9.3) 43.8 (d) 43.7 (d) 3 79.5 (d) 5.82 (t, 9.5) 78.6 (d)
10 38.1 () 38.1 (s) 38.1 (s) 4 69.3 (d) 4.38" 71.8 (d)
11 22.4 (1) 1.63" 22.4 (t) 22.4 (t) 5 78.2 (d) 3.66 (dt, 9.5, 3.2) 78.1 (d)
12 39.9 (1) 2.04", 1.28" 39.9 (1) 39.9 (t) 6 62.1 (t) 4.38" 62.9 (t)
13 43.8 (9) 43.8 (s) 43.8 (s) 1" 173.0 (s)
14  55.3 (d) 1.091" 55.3 (d) 55.2 (d) 2" 36.5 (1) 2.73 (dt, 8.0, 7.8),
15  23.5 (1) 1.57" 23.5 (t) 23.5 (t) 2.67 (dt, 8.0, 7.8)
16 28.5 (t) 1.69" 28.5 (t) 28.4 (t) 3 31.3 (1) 2.99 (t, 7.8)
17 56.2 (d) 1.22" 56.2 (d) 56.3 (d) | 1 141.4 (s)
18 12.5 (q) 0.65 (s) 12.5 (q) 12.5(q) |2 ,6 1288 (d)® 7.18 (d, 7.8)
19 18.5 (q) 1.37 (9) 18.8 (q) 18.5 (Qq) , 128.7 (d)® 7.23 (dd, 7.8, 7.1)
20 40.8 (d) 2.01° 40.8 (d) 40.7 (d) | 4 126.5 (d)  7.14 (t, 7.1)
21 21.4 (q) 1.05 (d, 6.5) 21.4 (q) 21.4 (q)

3 These data were dted from ref . (Geo et al, 2001) . P Exchangeable . ~

The dereochemigry of the side chain was deter-
mined by comparison of the ”C NMR data with thase of
the repoted (22E, 24R)-ergosterol derivatives
(Wright et al, 1978) . Although both 24x- and 243 -
alkyl configurations have been found to occur naturaly,

Overlapped sgnds . Assgnments are based on extensve 2D NMR experiments .

in general, fungi only produce sterols with the 24x -
methyl corfiguration (24R if a “ unsaturated Sde-
chain, 24S if a saturated dde-chain) indicating a
phylogenetic ggnificance of the configuration at C - 24
(Goad et al, 1974) .
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Comparison of the physicochemical properties with
the reported data allowved us to identify the known gerol
2 & ceevisterol, isolated from the same mushroom
(Geo et a, 2001) .

Experimental Section

General Experimental Procedures Mdting points were
obtained on an XRC-1 apparatus and are uncorrected . Optical
rotations were measured on a Horiba SEPA-300 poarimeter . IR
spectra were dotained with a Tensor 27 with KBr pdlets . NMR
gpectra were recorded on Bruker DRX-500 spectrometer in pyri-
dine & solvent (dn 8.710 ppm, dc 149.90 ppm) . FAB-MS
and EI-MS were recorded with a VG Autospec-3000 spectrome-
ter . HRESI-MS were recorded with an APl QSTAR Pulsar 1
spectrometer . Silica g (200 - 300 mesh, Qingdao Marine
Chemica Inc ., China) and Sephadex LH-20 (Amersham Bio-
siences, Sweden) were used for column chromatogragphy . Frac-
tions were monitored by TLC and spots were visualized by hegting
silica gd plates sprayed with 10% H, SO, in ethandl .

Fungal Material The fresh fruiting bodies of T. virers
were purchased at market in Nanhua County of Yunnan Province,
China, in Augug 2005 and identified by Prof . ZANG Mu,
Kunmng Ingitute of Botany, Chinese Academy of Sciences
(CAS) . The voucher specimen was deposted in the Herbarium
o Kunmng Inditute of Botany, CAS.

Extraction and Isolation The fresh fruiting bodies of T .
vires (1500 g) were immersed in 80% acetone and left atr . t.
for sevard days . Then the acetone extraction was concentrated
and patitioned between EtOAc and water . The EtOAc extract
(11.0g) was applied on a silica g column and duted stepnise
with CHCl; MeOH solvent system . Fraction 1 fran CHCl; MeOH
(9 1, vV) was subected on a dlica gd coumn euting with
CHCl; MeOH (50 1, v V) togive a resdue (60mg) mainly con-
taning 1, which was further purified on a Sephadex LH-20 col-
umn e uting with CHCl; MeOH (1 1, v V), to yield pure com-
pound 1 (32.5mg) as colorless needles . Fraction 2 fran CHCl; /
MeOH (8 1, v W) was subjected on a dlica ge column euting
with CHCl; MeOH (45 1, v V) to aford compound 2 (6.0mg) .

Tylopiloside (1) CsHe @y, colorless needles; mp: 187

-190 (MeOH):; [a]3 - 75.5° (¢ 0.32, pyridine); R =

0.50 (CHC; MeOH =14 1); IR (KBr): 342, 3088,
3064, 3028, 2956, 2928, 2870, 1727, 1653, 1497,
1456, 1381, 1296, 1164, 1079, 1046, 972 an'*; 'H and
®C NMR (pyridine c) : see Table 1; FAB-MS (neg ) m 7
723 [M-H] ~, 591, 311, 149; HR-ES-MS (pos.) m 7
747.4429 [M (CsHeQ ) + Na], cdcd . 747.4448 .

Cerevisterol (2) CgsHg O, colorless aygdline solid; R
=0.43 (CHC; MeOH =14 1); *H NMR (pyridine-d; ) &
5.74 (1H, brd, J=4.8Hz, H-7), 5.23 (1H, dd, J=
15.2, 7.2Hz, H-23), 5.16 (1H, dd, J=15.2, 8.0 Hz,
H-22), 4.84 (1H, m, H-3), 4.38 (1H, brd, J=4.8
Hz, H-6), 3.04 (1H, dd, J=13.0, 11.6 Hz, H- ),
1.53 (3H, s, Me-19), 1.05 (3H, d, J=6.6 Hz, Me-
21), 0.9 (3H, d, J=6.8 Hz, Me-28), 0.8 (3H, d,
J=6.7Hz, Me-27), 0.84 (3H, d, J=6.7 Hz, Me-
26), 0.65 (3H, s, Me-18); “C NMR (pyridine-ds ): see
Table 1; EI-MS m Z: 412 [M-H,0] © (13), 397 (6), 3%
(19), 383 (10), 379 (21), 376 (15), 269 (15), 251
(57), 69 (100) .
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