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Constituents of Mushrooms. XXVll. Sterol Constituents from the Fruiting Body of
Climacodon septentrionalis (FR.) KARST.

Saori IRokAwWA, Yasunori YAOITA, and Masao KIKUCHI

(Received November 20, 2008)

Eleven sterols were isolated from the fruiting bodies of Climacodon septentrionalis (Fr.) Karst. (Climacodontaceae)
and identified as (22F)-ergosta-5,7,9(11),22-tetraen-33-0l (1), ergosterol (2), ergosta-5,7-dien-33-0l (3), (22E)-
ergosta-5,8,22-trien-33-0l (4), (22E)-ergosta-7,22-dien-33-ol (5), ergost-7-en-33-0l (6), ergosterol peroxide (7),
5a,8a -epidioxy-(22F)-ergosta-6,9(11),22-trien-33-0l (8), ba,6a-epoxy-(22F)-ergosta-8(14),22-diene-32,7a-diol (9),
63-methoxy-(22F)-ergosta-7,22-diene-33,5a-diol (10), and 63-methoxy-(22E)-ergosta-7,22-diene-32,5a,9a-triol

(11). Their structures were determined on the basis of spectral data. Compounds 1 — 11 have been isolated from the

fruiting bodies of C. septentrionalis for the first time.

Key words —— Climacodon septentrionalis; Climacodontaceae; sterol

TN % £ (Climacodontaceae) (ZJ& 3 % $HF-
W TH 5 TN ¥ - Climacodon seplentrionalis
(Fr.) Karst. 1X, EXSKIIHITT, 7+ LD
MARDOEIZHATLZHBBHR CTH L. TN
Y OFFERIGERICHEEIND L, ThFETICE
DALFER A IC T A HFZEIZ T Tn e, T4,
HYRHBEICIEEESNAATO—LEDTH D
ergosterol W IN1Z ergosterol peroxide (2, PLISIETG
PE 29 CHESHEE Y RSN, FEHEI R T 5.
HHFEH S, ¥/ aofLERGEO—BRLE L
TIVUN)ZrOAT I = )VESFIZD W TG &
T, NEOLEY 1 —11) ZHEELZ0T,
ZFNS DAL E IOV THIET 5.

AW 11X UV AXRZ MLIZBWT, 309, 322
KO 337 nm 12 AP REE A F T A AT H— LI
B N A /R L7z, Y THINMR A7 R JVIZH
WU ergostane ‘B % [0y 0.58 (3H, s, Hs-18), 0.82
(3H, d, J = 6.6 Hz, Hy-26), 0.84 (3H, d, J = 6.8 Hz,
Hs-27), 0.92 (3H, d, J = 6.9 Hz, Hy-28), 1.02 (3H, d,
J = 6.6 Hz, Hy21), 1.25 (3H, s, Hy-19) ] MO8 & fft
—H#EKEA [645.16 (1H, dd, J = 15.2, 7.3 Hz, H-22),
5.24 (1H, dd, J = 15.2, 7.4 Hz, H23) ] 12&2< &
FFELUBRD LN, Th &b, RMEEWIE
(22E)-ergosta-5,7,9(11) 22-tetraen-33-ol & E%E S 41
2oT, B LoE#ELE ('HNMR A7 b
v, HPLC) 12X A% L7,

LA 21 UV ARZ PVIZBWT, 269, 280
BN 291 nm I AT REE R AT A AT O — )V IZE
B2 %E 52 72, 9 F72, 'HNMR AX7 b
L& 1 IZHEB L TWaEDY, 1IZO LNz 9N
D=EHR EEEICHEKT L 7T VHELL T
Wn, ZhEbh, KIEEWIE ergosterol & g &
, B s L oBE#ELE ('HNMR A7 b,
HPLC) (12X b [ L 7.

L&Y 3D HNMR A X7 b Vidfba 2 124
BLLTWAEA, 212380 5N IEE0 —EREAI2H
KT ALV TFUDRHEHIEL WL D6, RMLE
W3 ergosta-5,7-dien-33-ol L g SN2 T,
i Y & OEFELE ('HNMR A}~ k)b, HPLC)
WX EE L7z,

L&MW 4 1%, "HNMR A7 ML [y 0.67 (3H,
s, Hi-18), 1.19 (3H, s, Hs-19), 5.16 (1H, dd, J =
15.2, 6.9 Hz, H-22), 520 (1H, dd, J = 15.2, 5.6 Hz,
H-23),5.43 (1H,m, H6)] 7 L) A2 g% 3
HATUH—=)VTdhA (22E)-ergosta-5,8,22-trien-33-
ol LiEE S NIzDT, i ? LoOEBELE (H-
NMR A7 k)b, HPLC) |Z& Y [E%E L 7.

L& 513 'HNMR A%~ bV [640.54 (3H, s,
Hs-18), 0.80 (3H, s, Hs-19), 5.16 (1H, m, H-7), 5.16
(1H, dd, J = 15.3, 7.4 Hz, H-22), 5.22 (1H, dd, J =
15.3, 7.1 Hz, H-23)] 7 XY A" 2 HErHT 5
(22E)-ergosta-7,22-dien-38-ol & i€ &4, &4 9
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DOEERE ((HNMR A-X% )L, HPLC) |Z&
DA L7z,

L&Y 6 O 'HNMR A X727 b ViZfb& 5125
PLTWBEH, 5IZEO SN0 - EiEAICH
KT AT TFUNHEIL TSI EDD ergost-7-
en33-ol EHESINDT, LD L OBEHEILE
("H-NMR AX%Z k)L, HPLC) &V [EE L 7.

It 7 1 3ET A4+ 1 (EI)-MS 2B W T,
m/z 396 (M*— Q,) IZ7TF T AV M AF Y E=2
#5 %2, ¥72, ' HNMR ARZ M VIZBWTIX
ergostane ‘F 1% [ oy 0.81 (3H, s, Hs-18), 0.82 (3H,
d,J = 6.8 Hz, Hs-26), 0.83 (3H, d, J = 6.8 Hz, Hs-27),
0.88 (3H, s, Hy-19), 0.91 (3H, d, J = 6.8 Hz, H;-28),
1.00 (3H,d,J = 6.8 Hz, Hs-21) ] KO & EfE

Chart 1

4 [6u5.13 (1H, dd, J = 15.3, 7.7 Hz, H-22), 5.23
(1H, dd, J = 15.3, 7.1 Hz, H-23), 6.24 (1H,d,J = 8.6
Hz, H-6), 6,50 (1H,J=8.6Hz, H-7)] \ZH¥T %>
TFENVREO LN, Ly, KIELEWIZ
ergosterol peroxide & SN 72D T, FHEm® &
DOEBLE (HNMR A% ML, HPLC) 12X D
[F5E L7z,

L&Y 8 D THNMR A X7 b Vidfb &t 7 128
BLLTWBHS, FHilc =@l _EES (04543
(1H,dd, J =5.9,2.1 Hz, H-11) ] (225 ¥ 7
WD LENL T LD S, ba,Sa-epidioxy-(22E)-
ergosta-6,9(11),22-trien-33-ol & € &, B
EOEFERE ('HNMR A2~ M)V, HPLC) IZX
D EE L7z,
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L& 9 13 'HNMR AX%7 kb [640.86 (6H, s,
Hy-18, Hy-19), 3.14 (1H, d, J = 3.6 Hz, H-6), 5.17
(1H, dd, J = 152, 7.4 Hz, H22), 523 (1H, dd, J =
152, 6.8 Hz, H23)] 7 X ) ASU92 jh3% g (F LA %
T IEHT A ba,ba-epoxy-(22F)-ergosta-8 (14),22-
diene-3p3,7a-diol & HEE S N72DT, Y L DK
BIb# ('HNMR A-X7Z )b, HPLC) 2 & V) [
L7.

LA 10 O 'THNMR A7 bV, <A 57T
FERE DG SN TV D (22E)-ergosta-7,22-diene-
38,5a,68-triol? |ZHML L TV A 25, #i7zlZ, A bF
T3 [613.39 (3H, s, CH;0-6)] 12&E£D 7 F
BROLNL., ZhE ), KAWL 63-methoxy-
(22E)-ergosta-7,22-diene-33,5a-diol & % S,
SCHRE O (ETMS K O 'HNMR A2 R L) LD
RBIZX D FEE L.

L& 1113, /LG 10 IZHBL L 72 'H-NMR A
N7 MNVEGZ LD, 1960 X F VEOLFT 7
MEAT 0.06 ppm KRGS 12 7 M L TEZE IR TW
B Z AN TALO ZER T EAG A O 5 2R
double doublet IZZEfLLTWwa Z L5, 64-
methoxy-(22F)-ergosta-7,22-diene-32,5a,9a-triol &
fEg SNz T, CHE Y (BELMS J 0 'H-NMR
AT ML) EDIERIZ LY [ L7,

DLk, AL ST 2 MEVS Rd oz
N ErDAT A= VS IZOWTHE 217w, 11
FE D ergostane B A 7 T — )V DAEAE & M TH S
T AT ENTE.

X B O

UV A X7 bV id Beckman DU-64 il % v CHfll
5 L7z, ELMS 13 HAEF JMS-700 % %2 F v Tl
E L7, NMR A7 Vit HAET JNM-EX 270
AR L, WEEMEYEIC tetramethylsilane
(TMS) Z MW CilllE L7z (B&EE @ s = singlet, d =
doublet, dd = double doublet, ddd = double double
doublet, m = multiplet). ft%#> 7 M o fH (ppm)
TRL, MEER (J) dHzCTELAZ VU7
VAT AU NI T T 4= I3 FEANE LT
Kieselgel 60 (Merck, 230 — 400 mesh) % f#i/f L 7.
SPHUHPLC (21, By —#3E R 7 CCPS; %
2%, RI-8020; 71 7 AHRAE, CO-8020; /1 T 4,
TSKgel ODS-120T (7.8 mm i.d.X 30 cm); 7 7 & i
BE,40C] ZfEH L 72,

RSB 200549 A1, fmBRESFLH
IZBWTHRELZZZ YN Wr@%aeﬁt (1.8kg)
% MeOH CTHiHi L, MeOH =% 2 (41.3g) % 157-.
INEKIZEE L, CHCl; T 47\, CHCly "]
BE (45 g8) 1572, CHCL =¥ A% ) A7)
HTL7UX N7 T 74— [nhexane — AcOEt
(7:3—1:7), MeOH] |2f} L TH M ZAT\V, 7T
svay (fr) 1 —32%H72. TOHIHLDN. 7%
4B HPLC (mobile phase, MeOH; flow rate, 1.0
ml/min) (2fF L, fL&EW1 (9.0 mg), L& 2
(184.0 mg), 1t&# 3 (0.6 mg), 1LEW 4 (1.0 mg),
L& 5 (3.0mg) KUMLAEY 6 (1.6 mg) % Hif
L7z, ¥72, fr. 10 %4 JL HPLC [mobile phase,
MeOH — H,0 (9:1); flow rate, 1.5 ml/min] 29
LI E VLA T (469 mg) RUMLAW 8 (3.1
mg) #HEEL 7. Fr. 17 # B HPLC [mobile
phase, MeOH — H,O (9 : 1); flow rate, 1.5 ml/min]
WA LI DA 10 (6.0 mg) % HLEEL 7-.
B2, fr. 26 %47 HPLC [mobile phase, MeOH —
H.O (9:1); flow rate, 1.5 ml/min] (2ff L, L&
9 (1.7mg) KUML&EW 11 (0.6mg) % HEEL 7.

(22E)-Ergosta-5,7,9(11),22-tetraen-33-ol (1) &5,
EF K. UV A (MeOH) nm: 309, 322, 337. 'H-
NMR (270 MHz, CDCl;) ¢ : 0.58 (3H, s, Hs-18),
0.82 (3H, d, J = 6.6 Hz, H;-26), 0.84 (3H,d, J = 6.8
Hz, H3-27), 0.92 (3H, d, J = 6.9 Hz, H;28), 1.02
(3H, d, J = 6.6 Hz, H;-21), 1.25 (3H, s, Hs-19), 3.61
(1H, m, H-3), 5.16 (1H, dd, J = 15.2, 7.3 Hz, H-22),
5.24 (1H, dd, J = 15.2, 7.4 Hz, H-23), 5.42 (1H, m,
H-7),5.52 (1H, m, H-6), 5.67 (1H, m, H-11). £}
& HPLC |12 & ) Jbig L A% (mobile phase, MeOH;
flow rate, 1.0 ml/min; ¢z = 30.5 min).

Ergosterol (2) HE:SLTEAT K. UV A (MeOH)
nm: 269, 280, 291. '"H-NMR (270 MHz, CDCl;) ¢ :
0.63 (3H, s, Hs-18), 0.82 (3H, d, J = 6.8 Hz, H;-26),
0.84 (3H, d,J = 6.8 Hz, Hy-27), 0.92 (3H,d, J = 6.8
Hz, Hy-28), 0.95 (3H, s, H-19), 1.04 (3H, d, J = 6.6
Hz, Hs-21), 3.64 (1H, m, H-3), 5.16 (1H, dd, J =
152, 7.4 Hz, H-22), 5.23 (1H, dd, J = 15.2, 6.9 Hz,
H-23), 5.38 (1H, ddd, J = 5.6, 2.8, 2.6 Hz, H-7), 5.57
(1H, dd, J = 5.6, 2.1 Hz, H-6). =5 ¢ & HPLC |2 &
D IR L% (mobile phase, MeOH; flow rate, 1.0
ml/min; tz = 40.0 min).

Ergosta-5,7-dien-33-0l (3) #E5EMH £, 'HNMR
(270 MHz, CDCl;) ¢ : 0.62 (3H, s, Hs-18), 0.78
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(3H, d, J = 6.8 Hz, Hy-28), 0.79 (3H, d, J = 6.8 Hz,
H:-27), 0.86 (3H, d, J = 6.8 Hz, Hy26), 0.94 (3H, s,
Hs-19), 0.94 (3H, d, J = 6.3 Hz, Hs-21), 3.64 (1H, m,
H-3), 5.39 (1H, m, H-7), 5,57 (1H, m, H-6). &,
& HPLC |2 & 0 He# L [F% (mobile phase, MeOH;
flow rate, 1.0 ml/min; ¢ = 46.5 min).

(22E)-Ergosta-5,8,22-trien-33-0l (4) 5Tk,
'H-NMR (270 MHz, CDCl;) ¢ : 0.67 (3H, s, Hs-18),
0.82 (3H, d,J = 6.8 Hz, H5-26), 0.84 (3H,d,J =6.8
Hz, H5-27), 0.91 (3H, d, J = 6.8 Hz, Hs-28), 1.03
(3H, d, J = 6.6 Hz, Hy-21), 1.19 (3H, s, Hs-19), 3.54
(1H, m, H-3), 5.16 (1H, dd, J = 15.2, 6.9 Hz, H-22),
5.20 (1H, dd, J = 15.2, 5.6 Hz, H-23), 5.43 (1H, m,
H-6). £ ® & HPLC I & ) }b# L A% (mobile
phase, MeOH:; flow rate, 1.0 ml/min; #; = 39.5 min).

(22E)-Ergosta-7,22-dien-33-ol (5) S H K.
IH-NMR (270 MHz, CDCl;) ¢ :0.54 (3H, s, Hs-18),
0.80 (3H, s, Hy-19), 0.82 (3H, d, J = 6.8 Hz, H5-26),
0.83 (3H, d,J = 6.8 Hz, H5-27), 0.91 (3H,d,J =6.8
Hz, Hs-28), 1.02 (3H, d, J = 6.6 Hz, Hs-21), 3.60
(1H, m, H-3), 5.19 (1H, m), 5.16 (1H, dd, J = 15.3,
7.4 Hz, H22), 5.22 (1H, dd, J = 15.3, 7.1 Hz, H-23).
Eam ? & HPLC 12 & ) B L A% (mobile phase,
MeOH; flow rate, 1.0 ml/min; tz = 42.5 min).

Ergost-7-en-33-0l (6) S IZHFE. 'H-NMR (270
MHz, CDCl;) 6 :0.53 (3H, s, Hx-18), 0.776 (3H, d,
J = 6.8 Hz, H;-28), 0.782 (3H, d, J = 6.8 Hz, H3-26),
0.79 (3H, s, H-19), 0.85 (3H, d, J = 6.9 Hz, Hy-27),
0.92 (3H, d, J = 6.6 Hz, Hy-21), 3.60 (1H, m, H-3),
5.16 (1H, m, H-7). 5 » & HPLC (2 & b ik L IA
7% (mobile phase, MeOH; flow rate, 1.0 ml/min; ¢ =
50.0 min).

Ergosterol Peroxide (7) SR A. EIMS m/z
(rel. int., %): 428 (M*, 34), 410 (M* — H;0, 20),
396 (M*— 0, 97), 303 (M* — side chain, 19), 285
(M* — H,0 — side chain, 28). 'H-NMR (270 MHz,
CDCl;) 6:0.81 (3H, s, Hs-18),0.82 (3H,d,J = 6.8
Hz, H5-26), 0.83 (3H, d, J = 6.8 Hz, Hs-27), 0.88
(3H, s, Hs-19), 0.91 (3H, d, J = 6.8 Hz, Hs-28), 1.00
(3H, d, J = 6.8 Hz, Hy21), 3.97 (1H, m, H-3), 5.13
(1H, dd, J = 15.3, 7.7 Hz, H-22), 5.23 (1H, dd, J =
15.3, 7.1 Hz, H-23), 6.24 (1H, d, J = 8.6 Hz, H-6),
6.50 (1H,J = 8.6 Hz, H-7). #£/ ® & HPLC 12 & D)
Ih# U Al %€ [mobile phase, MeOH — H,O (9 : 1);
flow rate, 1.5 ml/min; ¢z = 37.5 min].

5a,8a-Epidioxy-(22E)-ergosta-6,9 (11),22-trien-33-0l
(8) Sk K. 'H-NMR (270 MHz, CDCl;) o :
0.74 (3H, s, Hy-18), 0.82 (3H, d, J = 6.8 Hz, H;-26),
0.84 (3H, d,J = 6.6 Hz, Hy-27), 0.91 (3H,d,J = 6.8
Hz, Hs-28), 1.00 (3H, d, J = 6.6 Hz, Hs-21), 1.09 (3H,
s, Hy-19), 4.01 (1H, m, H-3), 5.15 (1H, dd, J = 15.3,
7.7 Hz, H-22), 525 (1H, dd, J = 15.3, 7.1 Hz, H-23),
6.29 (1H, d, J = 8.6 Hz, H-6), 6.60 (1H, J = 8.6 Hz,
H-7), 543 (1H, dd, J = 5.9, 2.1 Hz, H-11). &5, 8 &
HPLC 12 & v [b# L [M %€ [mobile phase, MeOH —
H,O (9:1); flow rate, 1.5 ml/min; ¢ = 31.5 min].

5a,6a-Epoxy-(22E)-ergosta-8 (14),22-diene-33,7a-
diol (9) S K. 'HNMR (270 MHz, CDCl;)
6:0.82 (3H, d, J = 6.8 Hz, Hy-26), 0.83 (3H, d, J =
6.8 Hz, Hy-27), 0.86 (6H, s, Hs-18, H:-19), 0.91 (3H,
d, J = 6.8 Hz, Hy-28), 1.01 (3H, d, J = 6.8 Hz, H;-21),
1.78 (1H, d,J = 9.6 Hz, OH-7), 3.14 (1H,d, J = 3.6
Hz, H-6), 3.91 (1H, m, H-3), 4.42 (1H, dd, J = 9.6,
3.6 Hz, H-7), 5.17 (1H, dd, J = 15.2, 7.4 Hz, H-22>
5.23 (1H, dd, J = 15.2, 6.8 Hz, H-23). 1= 5
HPLC (2 & ) He# LA % [mobile phase, MeOH —
H,O (9:1); flow rate, 1.5 ml/min; ¢x = 23.5 min].

63-Methoxy-(22E)-ergosta-7,22-diene-32,5a-diol
(10) &SR, EIMS m/z (rel. int., %): 444
(M*, 3), 426 (M*— H0, 100), 412 (M*— CH;0H,
14), 394 (M*— H,0 — CH,OH, 28), 376 (M — 2H;0 —
CH;0H, 8), 301 (M*— H,0 — side chain, 2), 269
(M* — H,0 — CH;0H — side chain, 8), 251 (M*—
2H,0 — CH;0H — side chain, 13). 'H-NMR (270
MHz, CDCl;) ¢ :0.60 (3H,s, Hy-18),0.82 (3H, d, J
= 6.8 Hz, Hy-26), 0.84 (3H, d, J = 6.8 Hz, Hs-27),
0.92 (3H, d, J = 6.8 Hz, Hy-28), 1.00 (3H, s, Hs-19),
1.02 (3H, d, J = 6.8 Hz, Hy21), 3.17 (1H, brd,J =
4.8 Hz, H-6), 3.39 (3H, s, CH;0-6), 4.05 (1H, m, H-
3),5.16 (1H, dd, J = 15.2, 7.4 Hz, H22), 5.23 (1H,
dd, J = 15.2, 7.3 Hz, H-23), 5.40 (1H, ddd, J = 4.8,
2.1, 2.1 Hz, H-7).

63-Methoxy-(22 E)-ergosta-7,22-diene-33,5a,9a-triol
(11) 45K K. ELMS m/z (rel. int., %): 442
(M*— H.0, 100), 424 (M*— 2H,0, 26), 410 (M* —
H,0 — CH;0H, 49), 392 (M*— 2H,0 — CH;OH, 35),
374 (M*— 3H,0 — CHsOH, 16), 299 (M*— 2H,0 —
side chain, 11), 267 (M*— 2H,0 — CH;0H — side
chain, 32), 249 (M* — 3H;0 — CH;OH — side chain,
28).'H-NMR (270 MHz, CDCL;) ¢ : 0.61 (3H, s, Hs-
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18),0.82 (3H, d,J = 6.8 Hz, Hy-26), 0.84 (3H, d, J =
6.8 Hz, H;-27), 0.92 (3H, d, J = 6.9 Hz, Hs-28), 1.02
(3H, d, J = 6.6 Hz, Hy21), 1.06 (3H, s, Hs-19), 2.90,
3.56 (each 1H, s, OH-5, OH-9), 3.23 (1H, dd, J =
5.1, 2.3 Hz, H-6), 3.41 (3H, s, CH;0-6), 4.11 (1H, m,
H-3), 5.16 (1H, dd, J = 15.2, 7.4 Hz, H-22), 5.24
(1H, dd, J = 15.2, 7.1 Hz, H-23), 5.49 (1H, dd, J =
5.1, 2.3 Hz, H-7).

HEE AWFZEICH 2D, MS LONNMR AXZ b
WEHE L CTHW REh SR ¥ —D 4
WIERHE L E .
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