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The fruiting body of Phellinus linteus was extracted with 80% aqueous MeOH, and the concen-
trated extract was partitioned with EtOAc, »-BuOH and H,0. The repeated silica gel and ODS
column chromatographies of the EtOAc fraction led to isolation of four sterols. From the result of
spectral data including NMR, MS and IR, the chemical structures of the sterols were determined
as ergosta-7,24(28)-dien-35-0l (episterol, 1), 5,8c-epidioxyergosta-6,9(11),22-trien-35-0l (dehydrop-
eroxyergosterol, 2), So,8a-epidioxyergosta-6,22-dien-33-0l (ergosterol peroxide, 3), and 385a-dihy-
droxy-63methoxyergosta-7,22-diene (6-O-methylcerevisterol, 4). The ergosterols have been first

isolated from this mushroom in this study.
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7171 2 A%k NMR A EHE Varian Inova AS 400
(Varian, USA)e2, H|AFE(a]p)E Polarimeter P-1010
(JASCO, Japam)2 2, IR £FHEH-L Spectrum One(Perkin-
Elmer, USA)S.Z, EIMS$+ FABMSE JMS-700(JEOL,
Japan)2 =4 8%t =73 S Fisher-John’s Melting Point
Apparatus(Fisher Scientific, USAYE AME-sle] SAEAL, VIR
A3+l Column chromatography8- silica gel<> Kiesel gel
60(Merck, Germany)S octadecyl silica(ODS) gel2 LiChroprep
RP-18(Merck, Germany)& AHE3I$ATh TLC= Kieselgel 60
Fps8} RP-18 Fysu & AMZSIYE, TLC 9] EF AEe UV
lamp¥t 10% ag. H,S0,5 A3l A5 F23 £
AE 57 Soie AN AR 15 Ak
ARS8

ABA R, B AN AR AguAle = FdTdl
A AT Aoz AFAEQ IR linteus AM S7HZ
G ARAA G2 mFselelA 20058 58l T
18t g gs, ety ofsish Aokatdel A2
s7) EAsIEen, FEARKHU-05012= gtz A
F3k) ARSI B vk

PAEAS] B, A3 1ked AlEE 80% MeOH &
B30/X2)E 7tete] AL &R FEF F AFHA
(Advantec, No. 2)Z JFsisit}. Boizl A4S 45°Cellx)
F2al1, o] FEE2 E(1 )3 ethyl acetate(EtOAc, 1/X2)=
o) EEs19on, B35 tHA] s-butanol(n-BuOH, 1/X2)=2
By &89tk 74 52 29EEeld EtOAcEH(10g), n-
BuOH(18g) ¥ ZE3(10g)S LUt

EtOAc FZE(PLE)2 silica gel column(® 6.5X17 cm)
chromatography (C.C.XCHClL-MeOH=15:1-510:1>7:1—>
5:153:151: )8 AAsK 2719 #8E=(PLE1~PLE22)
£ A9tk 2 & PLE2(328mg) ¥ & silica gel C.C.(n-
hexane-EtOAc=4:1—>1:1, ® 3.7X13ecm)Z ©]&3 174
o] B8 E(PLE2-1~PLE2-17)& AUt}

Aol S| thele] TLCE 2RIg A7 5H 8 (PLE2-
5% 61 BB (PLE2-6)0) Bl BMe Ho, 7 B
38t PLE2-5+6(45 mg)el tiéle] ODS C.C.(acetone-CH,CN =
1:3, ¢ 24X7ecm)Z AAste FFE 1[PLE2-5+6-10, 6.5
mg, ODS TLC(acetone-CH,CN=1:3, R 026)}5 I8kt

PLE2(328 mg)®] 177/09] ¥ E(PLE2-1~PLE2-17) 5-°lA
TLCE 1% AT} W5d Hakds Hols 11 29
(PLE2-11)%E 13 £ (PLE2-13)2 &3 PLE2-11~13(80.7
mg)ol takd ODS C.C.(MeOH-H,0=12:1, ® 24X8cm)=
AAES 318 2[PLE2-11~13-5, 6.3 mg, ODS TLC(MeOH-
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Fig. 1. Chemical structure of ergosterols from the Pellinus linteus.

H,0=12:1, Re 02D} 3H3HE 3[PLE2-11~13-8, 16.6mg,
ODS TLC(MeOH-H,0=15:1, Rz 02D} &8t

T3 EtOAc FZE(PLE)®] 227 £%E(PLEI~PLE22) &
PLE4(312mg) #& & silica gel C.C.(n-hexane-EtOAc=2:1,
® 37X 13 cm)E o123l 2279} H¥E(PLE4-1~PLE4-22)S
At

Aol RS thetd TLCES st A 13 &9
(PLE4-13)%E 1681 £ (PLE4-16y71A] BT SHFEE B
&, o] BEE5L 3 PLE4-13~16(613mg)°l thatd ODS
C.C.(MeOH-H,0=10:1, ® 24X7cm)Z A st 32
4[PLE4-13~16-6, 10.7mg, ODS TLC(MeOH-H;0=15:1, R¢
0.19)]E H2I3HATt.

3}8E 1 (ergosta-7,24(28)-dien-3/-ol;  episterol):  white
powder (CHCL,); EDMS m/z: 398 [MJ', 380 [M-HO[; [alo
+213° (¢=0.2, CHCL); IR (CHCL, v) 3420, 1620cm™; 'H-
NMR (400 MHz, CDCl;, 8H) 5.14 (1H, m, H-7), 469 (2H,
br. s, H-28a), 4.64 (2H, d, J=1.6 Hz, H-28b), 3.57 (IH,
m, H-3), 1.01 (3H, d, J=68Hz, H-26), 1.00 (3H, d, J=
72Hz, H-27), 093 (3H, d, J=64 Hz, H-21), 0.77 GH, s,
H-19), 0.52 (3H, s, H-18); C-NMR (100 MHz, CDCl;, 8¢)
156.7 (C-24), 139.5 (C-8), 1174 (C-7), 1059 (C-28), 71.1
(C-3), 560 (C-17), 55.1 (C-14), 49.5 (C-9), 435 (C-13),
403 (C-5), 39.6 (C-12), 38.0 (C-4), 37.2 (C-1), 362 (C-20),
347 (C-22), 343 (C-10), 339 (C-25), 31.5 (C-2), 31.1 (C-
23), 29.7 (C-6), 280 (C-16), 23.0 (C-15), 22.1 (C-26), 21.9
(C-27), 216 (C-11), 18.9 (C-21), 13.1 (C-19), 11.9 (C-13).

313HE 2 (5a8a-epidioxyergosta-6,9(11),22-trien-3Fol; dehydro-
peroxyergosterol): colorless crystals (CHCL); m.p. 180-181°C;
EUMS m/z 426 [MJ, 408 [M-H,O[", 384 [M-O,J', 253, 69;
[l +59.0° (c=02, CHCL); IR (KBr, v) 3370, 1450, 1380,
1040, 1030, 960, 940 cm™; 'H-NMR (400 MHz, CDCL;, &)
6.56 (1H, d, J=84Hz, H-7), 625 (IH, d, J=84Hz, H-6),
539 (1H, dd, J=40, 1.6Hz, H-11), 521 (1H, dd, J=152,
64Hz, H-22), 5.12 (1H, dd, J=152, 7.6Hz, H-23), 3.98
(1H, m, H-3), 1.06 (3H, s, H-19), 0.97 (3H, d, J=6.8Hz,
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H-21), 0.88 (3H, d, J=72Hz, H-28), 0.80 (3H, d, /=638
Hz, H-26), 0.79 (3H, 4, J=6.8 Hz, H-27), 0.70 (3H, s, H-
18); PC-NMR (100 MHz, CDCl,;, &:) 1424 (C-9), 1354 (C-
6), 135.0 (C-22), 1323 (C-23), 130.7 (C-7), 119.7 (C-11),
82.7 (C-5), 783 (C-8), 66.3 (C-3), 559 (C-17), 482 (C-14),
436 (C-13), 42.8 (C-24), 412 (C-12), 39.9 (C-20), 38.0 (C-
10), 36.1 (C-4), 33.1 (C-25), 32.6 (C-1), 30.6 (C-2), 28.7
(C-16), 25.6 (C-19), 21.0 (C-15), 20.8 (C-21), 20.0 (C-27),
19.7 (C-26), 17.6 (C-28), 13.0 (C-18).

33HE 3 (Sa8a-epidioxyergosta-6,22-dien-330l; ergosterol
peroxide). colorless crystals(CHCL;); mp 176-179°C; positive
FABMS m/%z: 429 [M+HJ", 396 [M-O.] [a]o —26.0° (c=1.0,
CHCL); IR (KBr, v): 3400, 1459cm™; 'H-NMR (400 MHz,
CDCL, &) 648 (IH, d, J=88Hz, H-7), 622 (1H, d,
J=88Hz, H-6), 520 (1H, dd, J=15.6, 8.0Hz, H-22), 5.11
(14, dd, J=15.6, 7.6Hz, H-23), 395 (1H, m, H-3), 0.98
(3H, d, J=6.8Hz, H-21), 0.88 (3H, d, J=6.8 Hz, H-28),
0.87 (3H, s, H-19), 0.81 (3H, d, J=6.8Hz, H-26), 0.79
(3H, d, J=6.4Hz, H27), 0.79 (3H, s, H-18); "*C-NMR
(100 MHz, CDCl,, 8¢) 1353 (C-6), 135.1 (C-23), 132.2 (C-
22), 130.6 (C-7), 82.1 (C-8), 794 (C-5), 664 (C-3), 562
(C-17), 517 (C-14), 51.1 (C-9), 44.6 (C-13), 42.8 (C-24),
39.8 (C-20), 394 (C-12), 37.0 (C-1), 37.0 (C-10), 34.7 (C-
4), 33.1 (C-25), 302 (C-2), 28.7 (C-15), 23.5 (C-16), 209
(C21), 20.7 (C-11), 20.0 (C-26), 19.7 (C-27), 182 (C-19),
17.6 (C-28), 129 (C-13).

35HE 4 (385a-dihydroxy-6Fmethoxyergosta-7,22-diene; 6-
O-methylcerevisterol): white powder (MeOH);, EI/MS m/z:
426 [M-H,OT, 411 [M-H,0-Me]", 393 [M-2H,0-Me]; [alo
—61.0° (c=1.19, CHCL); IR (film, v): 3400, 1640 cm™; 'H-
NMR (400 MHz, CDCl,, &) 539 (1H, br. d, J=52Hz, H-
7, 522 (1H, d, J=152, 6.0Hz, H-23), 521 (1H, dd,
J=152, 6.0, H-22), 395 (1H, m, H-3), 336 (3H, s, H-6-
OMe), 3.14 (I1H, d, J=4.8, H-6), 1.04 (3H, d, J=6.8Hz,
H-21), 097 (3H, s, H-19), 093 GH, d, J=64Hz, H-28),
0.86 (3H, d, J=7.6Hz, H-27), 0.84 (3H, d, J=6.8 Hz, H-
26), 061 (3H, s, H-18); “C-NMR (100 MHz, CDCl, &)
1443 (C-8), 1369 (C-23), 133.1 (C-22), 1159 (C-7), 83.8
(C-6), 769 (C-5), 683 (C-3), 58.2 (C-6, OMe), 574 (C-17),
56.1 (C-14), 44.7 (C9), 44.7 (C-13), 444 (C-24), 419 (C-
20), 40.7 (C-12), 40.7 (C-4), 383 (C-10), 344 (C-25), 337
(C-1), 317 (C-2), 292 (C-16), 240 (C-15), 23.1 (C-11),
21.7 (C-27), 20.5 (C-26), 202 (C-21), 189 (C-19), 183 (C-
28), 12.8 (C-18).

R Tt

Apghsle 2] dojzl MeOH 2224 tisle] goje] 3
Aol W} EtOAc, n-BuOH 2 H,0Z 3 B 7+ 23
< WsEstd e 2398 Ak EtOAc £3E silica

gel column chromatography?} ODS column chromatographyE
AABS 49 S3FE 1(6.5mg), 2(63mg), 3(16.6mg) L
4(10.7 mg)E E2skTh

3}5}E 1(white powder}e EUMSOIA #Alole 937t mz
426904 BZEAL, IRKBr, v) SHERHANM 447](3370,
1040, 1030 cm™)8} 0} ATH(1450 em™)0] EATS F2l5H
t}. 'H-NMR spectrum®| A &y 5.14(1H, m)9] signal Z5-E
olefinic methine proton 1719} &5 4.69Q2H, br s), &y
4.64(2H, d)9] signal Z25-E] exomethylene proton L] &y
3.57(1H, m, H-3)9] signalol| ] oxygenated methine proton 1
A7F BEEAC &y 23 RIS A FHolA o
methylene®} methine signal& H]E3}, singlet methyl signal
2708y 0.77, 0.52), doublet methyl signal 374(5; 1.01, 1.00,
0.93y7F #=gic) weld o] F3HEL 1719 exometylenes
233t 2709 olEAT 1719 oxygenated methine2 7131
sterol® 2520t} PC-NMR spectrumelA] 2 28712 carbon
o] #=xglo] o] FLE] ergostane FTAHS Ze ZOE 3
Atk E3F & 15679 8 139.52] signalZF-E] olefinic
quaternary carbon 2709} & 11749 signalZ2F-E] olefinic
methine carbon 1712 33 om, § 1059944 =
exomehtylene carbong ERIlA o|FZAFe] 20 US &
At 8. 71.1914 = oxygenated methine carbons F5E
= Jddth 23T § 11.9~22.1904 57019 methyl carbon
signal(c 22.1, 21.9, 189, 13.1, 11.9)°] F=FAUct. o]} 7k
chemical shiftgh-2 Ho} o] JFE-L ringdte] oA ¢ %
T} chain Wol| exomethylene ©]5A% 3 242 XEdtsle 1719
FANE 7HA ergosterol FEUS F4E 4 ATt o] E
e T F8WH v ZABIE A o] IFES
ergosta-7,24(28)-dien-3 Bol(episterol) 2 FJsIHch.

5}EHE 2(colorless crysgtalsye EU/MSA Exlo|2 =7}
miz 426904 BEEYT, IR 2HEHIAE 5473370 cm™)
Eiiert #2EA0E 'HNMR spectrumollA &, 6.56(1H, d,
J=84Hz), & 625(1H, d, J=84Hz), &; 5.39(1H, dd, J=
4.0, 1.6), 6y 521(1H, dd, J=152, 64), &, 5.12(1H, dd, J=
152, 7.6)2] signalZ2FE ¥ 5719 olefinic methine proton©]
HAZEJL, & 3.98(1H, m)2| signalol4] oxygenated methine
proton & &5 = QAT §, 2.3 "N A GG
A} B9 methylene®} methine signal$ Y[ E3}4, singlet
methyl signal 2718y 1.06, 0.70)} doublet methyl signal 47}
(G 0.97, 0.88, 0.80, 0.797} A== ULt wlebr] o] JjHES
339 olFAFE F= sterol2 FEEUTE PC-NMR spectrum
ANX Z 28709 carbono]l HZE|o] o] 3]HEC] ergostane F
AL zte ZAoE FAYAT & 1424¢] signal®] olefinic
quaternary carbon2 H|E3}], 570¢] olefinic mehtine carbon
signal(§c 1354, 135.0, 132.3, 130.7, 119.7y% &1 4= U
o, & 8273 & 7839 signal*l A oxygenated quaternary
catbon 2709} &: 6639 signaloll A oxygenated methine
carbon®] FEFATE 23 8. 13.0~25.69 T Hofofix
6712 methyl carbon signal(§: 25.6, 20.8, 20.0, 19.7, 176,
13.0)0] #=HUc}. 0|9} 712 chemical shifigh® 'H- 2 PC-
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NMRE Z3slo] B35l 2 A3}, chain 723eIAM rans Hl
FI=152Hz) 2t oIFAHH, ring 7= ¢l 2709 %
A (=88 HzyS HIEdI vt A%e yle &48 7K
o, methyl’] 67015 71 g 28709] ergosterol SHHEUS
4% A} o5 TP v AR A, e
2% ergosterol®] C-58} C-8 Alo)ol] aildke] peroxidest C-391
Al 2718 AL, C-6(C-7), CH(C-11) B C-22(C-23)
o 3449 o]FATE 7 5a8a-epidioxyergosta-6,9(11),22-
trien-3 fol(dehydroperoxyergostero)2 574 5t T},

31HE- 3(colorless crystalsy> positive FAB/MS AEHO =
HE B 4282 AL, R SHEHAN F4b7]e}
(3400 cm™) ©)EZAF (1459 em™H)e] EAE FelstH). 'H-
NMR spectrum©l A &y 648(1H, d, J=8.8Hz), & 6.22(1H,
d, J=88Hz), 8 520(1H, dd, J=15.6, 8.0Hz), & 5.11
(1H, dd, J=156, 7.6Hz)9] signalZFE 3 4719 olefinic
methine proton®] #HZFH AL, & 3.95(1H, m)<] signaloll A
oxygenated methine proton I71E #Z31Tt. §, 2.2 v|9He]
A G0l ] methylenes} methine signal& H]%8}
o}, singlet methyl signal 271(3y 0.87, 0.79)%} doublet methyl
signal 4718, 0.98, 0.88, 0.81, 0.79y7} BZ=FUch wWebA o]
RIELS 9] o|FATF 1719] oxygenated methineS 7
sterol2 25tk 53 AAPE GQ0A F 9] olefinic
methine proton®] 8.8 HzZ couplingd}zl, = o} F 719
olefinic methine proton 2}Z} 15.6 Hz2 coupling 3= A
2 Ho} ring ¢l oI5 AT & 3} chain ol rans TEE
Zhe o|FAF g Aol e AoE T F UUTh PC-
NMR spectrumel|A] 3 28719] carbone] FZEJL, & 1353,
Sc 135.1, 8¢ 1322, 8¢ 130.69] signal2FE olefinic methine
carbon #7)E FsIATE ESE 5. 8217 8 79.42 signalolAl
oxygenated quaternary carbon 270} & 66.42] signalol A
oxygenated methine carbon®] FZHAE. §: 12.9-21.0 Ale]9]
22 JAoA 6712 methyl carbon signal(Sc 21.0, 20.0,
197, 182, 17,6, 12.9)°] FZHUt. ©l2]g 'H- ® "C-NMR
2 E3hle] BAste] B A3 pans WISKJ=152, 8.0H)S
Z¥= chain A o154 ring el |5 AE(J=8.8 Hzy
H|Esle] Aot A 3719 A B methyl’] 1S 2t
B 28719 ergosterol SFEUS Y & AUk olF
F3slz F49% va 2ARIE A, FEE 32 ergosterol
o] C-58F C-8 Atoldl| o wlEke] peroxide?t C3°l BEiE]
NG Zh, C-6(C-T) B C22(C-23)00 2%9] o1F3AFS 7t
Z 5a,8c-epidioxyergosta-6,22-dien-3B-ol(ergosterol peroxide)=Z
A BT

313HE- 4(white powdery= EI/MS ZHEZHO m/z 426914
Aol H=zvt AZHAL, R SHEZAA F471(3400 em™)
o} 0)2ATH1640 cm™)e] FFW=sE BEHUTE 1HNMR
spectumol Al 8, 539(1H, br. d, J=52Hz, H-7), & 522
(I1H, d, J=152, 6.0Hz), 3y 521(1H, dd, J=152, 6.0 Hz)2]
signalZFEl & 3709 olefinic methine proton®] AZEHUL,
8y 3.95(1H, m), & 3.14(0H, d, J=4.8Hz)2] signal°ll*] 21
9] oxygenated methine proton®] FZEH AT ES §; 336

(3H, s, H-6-OMe)*llA] oxygenated singlet methyl proton®] &
Z5]o] hydroxy group®] methyl group®] Z¥sle] e o=
Z2AHYT} 8, 2.4 T[] A GG T2l methylene
I methine signalS W] %&}], singlet methyl signal 270(Sy
0.97, 0.61)%} doublet methyl signal 470(5; 1.04, 0.93, 0.86,
0.84y7F BEEUch w2bA o] SHEL w9 olFAT, 0
2] hydroxy, 1719] methoxyE 7K & sterolE FZE AT}
BCNMR spectrumelAe F 297012 carbono] #EEHAL, §
14434 signal®] olefinic quaternary carbon® H]E3}o], 371
olefine mehtine carbon signal(§c 136.9, 133.1, 115.9)& <l
ATk T3 5. 83.89F S 6839 signalel Al oxygenated
methinic carbon 2717} FHE2HAZL, & 76.99 signalol A=
oxygenated quaternary carbon®], & 5829] signaloll A
oxygenated methyl carbono] FZE]tl. & 12.8~21.79] 2}
A gdellA 6712] methyl carbon signal(dc 21.7, 20.5, 202,
189, 183, 12.8)°] #==Uck |9} 7+ chemical shifigtzh
'H- @ “C-NMR& Zste] 43t & A3, chain 724
N mrans WFHJI=152, 60Hx)E Zte °lTAE & 4
ring ¢Fe] quaternary carbon} AAE o|FAF & ol T
< &+ UAF, 3709 hydroxy?] S 3hdell methyl group®]
A= 9o, methyl groupe] 6711 313HEE, methoxy 7]
o] BtAE A2shd 28719 ©AE o]Fod ergosterol SHEHE
A 4T 5 AT olF Tl T vl RAY
B Az} 31E 45 ergosterol?] C-30 plske] 41719} C-
59 aHfEke] A71E Zkw, C-601 ANERS] methoxy groupl
dom, C-7(C-8) L C22(C-23) 249 ol5AE 71
38,5a-dihydroxy-6 f-methoxyergosta-7,22-diene(6-0-
methylcerevisteroDZ &35 th.

Aol 2t 47FA 3L (ergosta-7,24(28)-dien-3 30l
(episterol, 1), Sa,8a-epidioxyergosta-6,9(11),22-trien-3 #ol(dehydro-
peroxyergosterol, 2), ergosterol peroxide(3), 6-O-methyl-
cerevisterol(d)S- ool AN (Phellius linteusPIA AHL2
g, 548 FAgth 0|9k 2L ergosterol FFEL 5% F2
FHoA AL Utk Ergosterol peroxide(Bl3HE 3)= F2
fungi'¢'®olj A WAEE EFo} Naematoloma fasciculare',
Sphaerophysa salsula DC2* 59| plant®} Bacidia stipata® <}
-2 lichendIM = E8], XYY 5a,8a-epidioxyergosta-
6,9(11),22-trien-3ZolEFHE 2)9} 6-O-methylcerevisterol(3} &
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