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ERGOSTEROL PEROXIDES FROM CRYPTOPORUS VOLVATUS

MA Wei—Guang. LI Xing—Cong, WANG De-Zu. YANG Chong—Ren”
( Laboratory of Phytochemistry, Kunming Institute of Botany, Chinese Acadery of Sciences, Kunming 650204)

Abstract Four ergosterols. among which three are peroxides were isolated from the methanol ex-
tract of the fungus Cryptoporus velvarus, Assignments of their 'H and “C NMR resonance were
achieved by the aid of 2D NMR experiments as well as comparison with reported data. And a
possible biogenetic pathway for these compounds was proposed.
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Cryproporus volvatus Hubbard. (Polyperaceae), a widely distributed fungus in eastern Asia, is used as
an antiinflammatory, antiviral, antiphlogistic and antiseptic agent by the native minority peoples in
Yunnan province of China. There have been some reports about its chemical constituents on dealing with -
ergosterol ‘" and sesqiterpencids ‘¥ . Further investigation of the methano! extracts of this fungus led to
the isolation of three ergosterol peroxides and cerevisterol. We briefly describe the structure elucidation
and the possible biogenetic pathway of these compounds.

Compound 1 gave a deep green colour in Liebermann—Burchard test. Its EI-MS spectrum showed a
molecular ion perk at m/z 430{M, CyH,0,]"and fragment ions at 412[M—H,0]", 394M—2H,0[",
376[M—3H,0]", 305[M—C,H,;(side chain)]', 269[M—2H,0—C,H,,J'and 251[M-3H,0—C,H,.]*Nbase
peak), indicating that it shonld be a ergosterol dervative. All of the "H and "*C NMR spectra data (see Ta-
bles 1 and 2) were fully assigned with those of cerevisterol ©* |

Compouds 2, gave positive Liebermann—Burchard reaction. Its molecular fomula was determined as
CpH,,0.by EI-MS spectrumn. And fragment ions showed at m / z 410{M~H,0]". 396]M—Q,J*(base peak),
and 303[M—C,H 4side chain)l”, among those the peak of [M—O,J'was characteristic of ergosterol
peroxide © ¥ . The 'H and “C NMR data were identical with those of 3f—hydroxy—5a,
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8x—epidioxyergosta—6, 22—dicne “*’ . But the assignments of the signals of C—11 and C—15 in reference [4]
should be reversed according to 2D NMR experiments of 'TH—'H and 'H—"C COSY and COLOC. for the
carbon signal of C—11 at 323.45 showed a clear cross peak with the proton signal of Me—1% in the COLOC
spectrum. This compound has been found to oceur in lower terrestrial organisms such as fungi and lichens
as well as marine organisms > ,
Compound 3 gave a deep green colour in the Liebermann—Burchard test. Based on EI-MS spectrum,
" its molecular formula was Ci3Hu50; which had only two hydrogen atoms more than compound 2. and
fragment ion peaks showed at m / z 412[M—H,0l"and 398[M—O,]*. As the 'H and “*C NMR signals of the
A-D rings agreed with those of compound 2, while the signals of the side chain were identical with those of
an ergosterol derivertive in which the double bond between C—22 and C—23 were hydroge—
nated * . Thus compound 3 was shown to be 3 S—hydroxy-5x,8z—epidioxyergosta—f—ene. It was re-
ported to occur in marine organisms < .
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Possible blogenetic pathway of compounds 1-4 in Crytoporus voivatus

Compound 4, CoeH,,0,{M = 426) also gave positive Liebermann—Burchard reaction and characteris-
tic fragment ion of ergosterol peroxide at m / z 394[M—0,]"(base peak). The 'H and *C NMR signals of 4
revealed the presence of an aditional double bond when compared against compound 2. This double bond
was determined to be located between C—9 and C—11 by the analysis of '"H and '"C NMR signals and
comparison of its EI-MS fragment ions with those reported data ©” , and its 'H and C NMR signals
were assigned as shown in Tables 1 and 2. Accordingly. the structure of 4 was shown to be



http://www.cqvip.com

198

=

M OoHE % W R

£ OO0 http://www.cqvip.com|

16 &

3p—hydroxy—Sw.8u—epidioxyergosta—6,9.22—triene. It was also reported to occur in marine organisms

1t is noted that ergosterol peroxides have been confirmed to be naturally occuring compounds by re-

cent studies ¥

. According to the research result of Nes and his co—workers

(N

. we proposed a possible

biogenetic pathway for compounds 1— 4 in Crypteporus velvatus shown in the Figure. 22,

24-Dihydroergosterol and ergosterol are considered to be their precusors.

Table 1 '*C NMR spectral data fer compounds | —4 m pyridine—d(ppm)

1 1 2" 2 3 4
-1 3275 33.85 34.30 35.49 35.51 33.35
2 30.43 32.60 30.12 31.27 30.90 31.71
3 67.26 67 6i 66.45 65.86 65 86 05.69
4 3924 41.91 37.05 2829 3827 37.37
5 7588 76.18 82.17 §2.32 §2.32 83.01
6 73.18 74.28 135.47 135.53 136.20 130.46
7 117.48 120.46 130,77 130.93 130,95 130.97
8 143.37 141.61 79.43 79.27 79.31 78.80
9 43.18 43.81 51.27 52.00 5200 144.18
10 36.99 35.10 37.05 37.50 37.50 38.63
1t 22.84 23.50 23.45 2371 23.72 119.1%
12 38.95 3897 39.46 3965 3977 41 44
13 43.62 43 31 44.63 .72 44 89 43.85
14 54.68 55.28 5077 52,18 52.0 48.80
L5 21.92 2245 20.67 21.16 21.15 21.36
3] 27.82 28.45 28.59 29.41 28.44 28.95
17 55.99 56.27 56 35 5643 56.55 56 10
18 12.14 12.55 1291 13.03 12.80 13.19
9 18.24 18.79 18.17 18.39 18.35 2574
20 40.27 40.79 39.64 3997 35.84 40.09
21 20.97 2143 2090 21.13 19.00 20090
22 135.41 136.21 135.24 135.78 33.85 13575
23 132.06 132.00 132.41 132.37 31.24 132.51
24 42.76 43.12 42.84 43.09 39.40 43.06
25 33.01 33.39 3312 33.37 31.80 3335
25 19.78 20.16 19.93 20,17 17.85 2012
27 19.48 19.87 19.63 19.87 20.66 19.83
28 17.44 17.86 17.56 17.83 15.70 17.80
* Measured in CDCl,.
EXPERIMENTAL

Mps. uncorr. *H and *C NMR spectra were recorded with Brucker AM—400 using TMS as int.stand-

ard. EIMS spectra were taken at 20eV or 70eV accelerating voltage on Finnigan—4510 spectrometer.

Extraction and isolation
Air—dried, finely powdered fruit bodies of C. vofearus (2300 g) collected 1n Xishuangbanna. Yunnan
province were extracted with MeOH. The MeOH extract was concentrated under reduced pressure below
60T to give brownish viscous syrup(720 g), which was dissolved in 1000 mL H,O and then extracted with
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ether. The combined ether extracts were extracted with saturated aqueous Na,COzto remove the phenol
constituents. The neutral ether layer was washed with H,O and then concertrated to dryness to afford
brownish powder(30 g}, which was chromatographed on silic gel eluting with CHC, to give several frac-
tions. Fr. 2 was repeatedly chromatographed on reverse—phase silica gel(RP—18} eluting with
MeOH—H,OI8 : 2) to furnish compounds 1(20 mg yield: 0.001%}, 250 mg: yield: 0.002%), 3(30 mg
yield: 0.0012%) and 440 mg; yield: 0.0016%).

Table 2 'H NMR spectral data for compounds 1—# in pyridine—d,(ppm }*

P 1 ase 2 3 4
H-3 3186m 399m 3%5m 435 m 4.39 m 4.39m
3 343d 3.56d 6.23d 6.30d 6.34d 6.34d
4.9 15.0) 3.3 (8.4) 8.4 (8.4
7 5.17dd 5.27dd 6.494 5.524d 6.55d 6554
14.9.2.2) (5.2.2.2) 18.3) 8.1) (2.4 18.5)
11 5.45 m
I3 0.47s D.64s 0.83s 0.77s 0.77s 0.78 5
19 0.92s 1.06 5 0.885 03895 0.88 5 1.18 5
2t 0.35d 1.04 d t.00d t.00 d 1.00d 1.03d
(6.6) (6.6} (6.6} (6.6) (6.6) (6.6)
22 504 dd 5.19dd 5.15dd 518dd 520dd
154,74 (15472 (15.3,7.2) (15.3.3.00 (15.3,8.2}
23 507dd 5.27dd 5.23dd 5.26dd 529ad
(15.3.8.0) (15.4.7.8) 115.3.7 2) 1153,7.00 115.3.7.4)
26 0.744d 0.33d 0.344d 086d 083d 033d
(6.4) (6.8) (6.4) (6.5) (6.3) (6 3}
7 0.74d 0.81d 0.52d 0.85d 0.83d 082d
(6.4) 7.1} 16.4) 16.5) 16.5) (6.2)
28 0.69d 4.93d 091d 0.95d 087d 0.97d
(6.8) (6.8) (66) (6.8) (6.4) (6.8)

*“ Coupling constants are expressed in parenteses
* *Measured in CDC1,.

Compound 1. Needles. mp 249—252C {lit  mp.240—243T };s [a]5—101.1 ° (¢ =0.147, pyridine}{lit ”
[€]'—94 ° (c=0.29, pyridine)}.EIMS: m / z 430[M]". 412, 394, 376, 352, 333, 305, 269, 251, 'H and ic
WMR see Tables | and 2.

Compound 2. Needles, mp 168—173C {lit “* mp 181—183C; lit "’ mp 176—178C } ,[d5-27.0°
(c=10.188, pyridine) [lit *® [}y =32.9 ° (CHCL,;)}. EIMS; m / z 428[MI". 410, 396, 376, 363, 303, 81. 65.

'H and PC NMR see Tables | and 2.

Compound 3. Needles, mp 142— 45T , fel5 103.1 ° (c=0.153, pyridine). EIMS: m / z 430{M]", 410,
398, 303, 'H and *C NMR see Table | and 2.

Compound 4. Needies, mp 165—170C  {}it *® mp 161—165C }. [el5—13.7" (c=0.125. pyridine).
EIMS: m / z 426[M], 394, 376, 299, 251, 69. "H and '’C NMR see Tables 1 and 2.
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