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Two new triterpenoids from Ganoderma cochlear
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Abstract: Objective To study the chemical constituents from the sporophore of Ganoderma cochlear. Methods The methanol
extracts of G cochlear were treated by repeated silica gel, Sephadex LH-20 column chromatography and semi-preparative HPLC.
Structures were identified by physicochemical data and 1D and 2D NMR technology. Results From the sporophore of G. cochlear,
two new 3, 4-seco-trinorlanostane triterpenoids, named fornicatin G (1) and fornicatin H (2), together with three known ergostane
sterols, named ergosterol (3), Sa, 8a-epi-dioxyergosta-6, 22-dien-3f3-ol (4), and (22F, 24R)-ergosta-7, 22-dien-3B-ol (5) were isolated.
Conclusion Compounds 1 and 2 are new and other compounds are isolated from this fungus of Ganoderma Karst. for the first time.
Key words: Ganoderma cochlear (Bl. et Nees) Bres.; Ganoderma Karst.; fornicatin G; fornicatin H; 5o, 8a-epi-dioxyergosta-6,
22-dien-3f-ol
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BEH Cig (100 mmX2.1 mm, 1.7 pm, f#[X Knauer
AT 5 FTHRFIA AR 4.

RAREZ TR B =8 BTk 24
M, s EREER R RTS8 %
5E M IR 2. Ganoderma cochlear (Bl. et Nees) Bres. o
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50 01,20 1 A5t 135 A4y, it TLC K,
¥ = EFLEH S A = S BE-HRE 100 1 #5r50
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T5%EATREFE VL, HEE- K ELBIPE I & 65%0, 3
FAEmA, A1 (12 mg).
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BoRAERIE (3344cm D). BEE (1734em ™) Fl a,
B-AHRIE (1643 cm ™o UV AN (nm): 257, 1]
{EAE o, B-AMEFIEIZER: . HR-ESI-MS m/z: 489.313 8
[M-+H]" GHEAE )k 489.317 1), 454 "H-NMR. *C-
NMR Hdiafie ey 1 5017300 CaHayOgr A
HIE Y 8. "H-NMR (400 MHz, CDCls) 6: 5.03 (1H, s,
H-28a), 4.92 (1H, s, H-28b), 4.71 (1H, m, H-7), 4.14
(2H, m, -CH,0), 3.12 (2H, m, H-23), 3.10 (2H, m,
H-1), 3.01 (2H, m, H-15), 1.80 (3H, s, H-29), 1.44
(3H, s, H-19), 1.22 3H, s, H-30), 1.13 (3H, t, J = 6.8,
7.2 Hz, CH3-CH,0), 1.03 (3H, s, H-18); "*C-NMR
(100 MHz, CDCly) 6: 200.4 (C-11), 176.5 (C-24),

173.9 (C-3), 165.7 (C-8), 146.4 (C-4), 137.1 (C-9),
115.7 (C-28), 67.8 (C-7), 60.4 (-CH,0), 53.3 (C-14),
52.0 (C-12), 50.1 (C-17), 45.0 (C-5), 41.2 (C-10), 41.2
(C-13), 36.2 (C-20), 35.4 (C-6), 32.4 (C-16), 32.4
(C-23), 31.9 (C-15), 31.8 (C-1), 30.4 (C-2), 27.7
(C-22), 27.7 (C-30), 23.2 (C-29), 22.4 (C-19), 18.5
(C-21), 17.7 (C-18), 14.4 (CH;-CH,0).
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45.0) A H-28 (01 5.03,4.29) 5 C-29 (6¢23.2),
C-4 (3¢ 146.4), C-5(5c45.0) #1%; H-5 (052.50) 5
C-4 (0c 146.4), C-28 (6c 115.7), C-6 (6c35.4) M C-7
(6c67.8) MK HE—SUINEY 1 L5t [FFE
TEAE 4, 28 DI A i AR 7 £ (1383
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COSY) nbIMEiE. M HMBC i (& 2) FafLUE
F| H-1 (6 3.10)« H-2 (61 2.12, 2.67) SR 3L
FIA O 4.14) 55 R oy 113 BT A # 515
54 5 173.9 PIBFEERAHOC . ROESY 3 (& 2) H,
H-5 (042.50) 5 H-7 (du4.71) fEAEMISME, B C-7
FRIERIAS RN B R, FTLL, A S 1 4
)% 52 4 7B-hydroxy-11-o0xo0-3, 4-seco-25, 26, 27-
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trinorlanosta-4(28), 8-dien-24-oic-3-acetyl ester, 4 1
MNFAEY), b NHR R ZE G.

&Y 2: ALK A, [o]h +89.5(c 0.1, MeOH);
Libermann-Burchard ¥ & fH1%: . HR-ESI-MS m/z:
505.308 7 [M-+H]" GiHHAE R 505.312 1), #HEMILA
Y2 1953 7N CroHyyOry AUEFNE Ny 8. IR Jtil
SOREA R (3432ecm ™), BHE (1742 em™) Mo,
B-ALAIE (1641 cm ™o UVALOT (nm): 256, %
WAFAE o, B-ANHLAIEI4EH . "H-NMR (500 MHz,
CDCly) d: 4.26 (2H, d, J = 4.5 Hz, H-28), 3.66 (3H, s,
3-OCHs), 3.65 (3H, s, 24-OCH3), 3.35 (1H, s, H-7),
1.25 (6H, s, H-29, 19), 1.01 (3H, s, H-18), 0.97 (3H, s,
H-30), 0.88 (3H, d, J = 6.5 Hz, H-21); >C-NMR (125
MHz, CDCly) &: 2002 (C-11), 174.7 (C-3), 174.5
(C-24), 1612 (C-8), 135.1 (C-9), 86.1 (C-4), 73.1
(C-7), 71.3 (C-28), 51.9 (3-OCHjs), 51.8 (24-OCHj),
50.8 (C-12), 50.6 (C-14), 50.0 (C-17), 48.4 (C-5), 45.2
(C-13), 41.1 (C-10), 36.6 (C-1), 36.0 (C-20), 32.5
(C-6), 31.3 (C-22), 31.0 (C-23), 29.9 (C-2), 29.5
(C-16), 29.3 (C-15), 25.3 (C-29), 24.9 (C-19), 23.8
(C-30), 18.1 (C-21), 17.8 (C-18).

'H-NMR (500 MHz, CDCls) i 57 6 /> Ll i
Fef55 0y 3.67,3.66, 1.25,1.25, 1.01 F110.97; 1 AL
G T RAE S 64 0.88 (d, J=6.5 Hz); 1 MEHULIK
HIEAES oy 3.35 (m) A1 1 DEEBUCH I F 5L 5
O 4.25 (d, J=4.5 Hz). "C-NMR (125 MHz, CDCl;)
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Fig. 1 Structures of compounds 1 and 2
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5 0c 161.2,135.1; 1 MAIARHIZEIRIE 5 dc 86.1;
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12 ANEERIEETRAS S 0c 174.7, 174.5, ZexFLL, b
W 2 5SCiARE I HEIRR 2 % A (fornicatin A,
4, 7B-epoxy-28-hydroxy-11-ox0-3, 4-seco-25, 26, 27-
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T AEY) 2 RS HHRIES S (0c 86.1,73.1,71.3)
AT HMBC i+ H-7 (0 3.35) C-4 (0¢86.1) [HIAH<
PEULEH T 4 75 7 (7 Rk, 28 TG R %L,
&4 2 1) HMBC 15 (& 2) 7R, H-1 (6 3.04,
2.23),H-2 (6y 2.57,2.21),-OCHjs (644 3.66) 5 C-3 (d¢c
174.7) M5%; H-22 (0y 2.45, 2.03), H-23 (0y 2.57,
1.45), -OCHj; (0y 3.65) 5 C-24 (6¢ 174.5) #%, il
S2T FIRHEWT 1 H-7 (04 3.35) 5 H-30 (650.97) Z
/8] f) ROESY #5¢ (B 2) #i# H-7 K o #9745 H-29
(0 1.25) 5 H-19 (65 1.25) J H-28 (64 4.26) 5 H-5
(0u 2.55) Z[lff) ROESY M C-29 4 B )
B, C-28 hya M, ik, #Etb S 2 gk
Bl 1 fios. %wtlh 4, 7B-epoxy-28-hydroxy-11-
0x0-3, 4-seco-25, 26, 27-trinorlansta-8-en-3, 24-
diester, K 1 MHLEY), maAHPIRR Z % H.
WA 3: A SRR T E- B ), CogHayO,
mp 143~144 “C. "H-NMR (400 MHz, CDCl;) ¢: 3.63
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Fig.2 Key HMBC (—) and ROESY(™._ ~) correlations of compounds 1 and 2



* 1048 * PEH

Chinese Traditional and Herbal Drugs 25 43 % 25 6 #1 20124 6 A

(1H, m, H-3), 1.02 (3H, d, J = 6.6 Hz, H-21), 0.92 (3H,
d, J=16.0 Hz, H-28), 0.83 (3H, d, J = 7.0 Hz, H-26),
0.80 (3H, d, J = 6.8 Hz, H-27), 0.62 (3H, s, H-19),
0.53 (3H, s, H-18); "“C-NMR (100 MHz, CDCl;) ¢:
141.3 (C-8), 139.7 (C-5), 135.5 (C-22), 132.2 (C-23),
119.8 (C-6), 117.2 (C-7), 70.4 (C-3), 56.3 (C-17), 54.9
(C-14), 46.7 (C-9), 43.4 (C-24), 43.3 (C-13), 41.9 (C-4),
40.7 (C-20), 39.5 (C-12), 39.1 (C-1), 34.4 (C-10), 33.5
(C-25), 32.5 (C-2), 28.8 (C-16), 23.5 (C-15), 21.5
(C-11), 21.5 (C-21), 20.3 (C-28), 19.9 (C-27), 17.9
(C-26), 16.6 (C-19), 12.3 (C-18). XJ Lok ER™, %
ENEY) 3 M S
%é%4:5ém%<£%$ﬁﬂm%,
C»sH4403. "H-NMR (400 MHz, CDCl5) 6: 6.50 (1H, d,
J = 8.5 Hz, H-7), 6.27 (1H, d, J = 8.5 Hz, H-6), 5.22
(1H, m, H-23), 5.14 (1H, m, H-22), 3.97 (1H, m, H-3),
1.00 3H, d, J = 6.6 Hz, H-21), 0.90 3H, d, J = 6.9
Hz, H-28), 0.83 (3H, d, J = 6.6 Hz, H-27), 0.81 (3H, d,
J = 6.5 Hz, H-26), 0.87 (3H, s, H-19), 0.80 (3H, s,
H-18); "“C-NMR (100 MHz, CDCL) J: 135.4 (C-7),
135.2 (C-22), 132.3 (C-23), 130.4 (C-6), 82.1 (C-8),
79.4 (C-5), 66.4 (C-3), 56.2 (C-17), 51.6 (C-14), 44.7
(C-13), 42.7 (C-24), 39.9 (C-4), 39.6 (C-1), 39.6
(C-12), 39.3 (C-20), 36.8 (C-10), 34.6 (C-9), 33.0
(C-25), 30.0 (C-2), 28.6 (C-16), 23.4 (C-15), 20.8
(C-28), 20.6 (C-11), 19.9 (C-27), 19.6 (C-21), 18.1
(C-19), 17.5 (C-26), 12.8 (C-18). AfELCHkEHES), %
TEAED 4 K 50, 8o-FA 466, 22-F ff1 1 —Jf-3B-T.
WED) 5: AR CEE T BE-FEE), CogHyeOo
'H-NMR (400 MHz, CDCls) &: 5.26 (1H, m, H-7),
5.18 (1H, m, H-23), 5.17 (1H, m, H-22), 3.57 (1H, m,
H-3), 1.01 (3H, d, J = 6.6 Hz, H-21), 0.95 (3H, d, J =
6.0 Hz, H-28), 0.84 (3H, d, J = 6.8 Hz, H-27), 0.83
(3H, d, J = 7.0 Hz, H-26), 0.79 (3H, s, H-19), 0.54
(3H, s, H-18); "*C-NMR (100 MHz, CDCl3) 6: 139.6
(C-8), 135.7 (C-22), 132.0 (C-23), 117.5 (C-7), 71.1
(C-3), 56.2 (C-17), 55.2 (C-14), 49.6 (C-9), 43.1
(C-13), 42.9 (C-24), 40.4 (C-20), 40.3 (C-5), 39.6
(C-12), 38.1 (C-4), 37.3 (C-1), 33.3 (C-10), 33.1 (C-
25), 31.6 (C-2), 29.7 (C-6), 28.0 (C-16), 23.0 (C-15),
21.6 (C-11), 21.1 (C-21), 19.9 (C-28), w6(CQ7)176
(C-26), 13.0 (C-19), 12.1 (C-18). XLt 3rikEE, %
EEY 5 N (22E, 24R)-7, 22-F f0 88 J-3B- 1%

4 g

ARSI RN 2 1Sk b o B4R 3 5 M-S
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WML 2 & 2R 2 70 F R IRE Il g O A v =
AT R AR . O T DAE, SR UPLC
YSHEY) 2. FESVRIN T PIARIORE S TR . A
WA 2 AR, TahAH A Ci-7K (45%—100%),
PREEVENE, DAD I #5450 CRE I K4 256 nm),
SR 3, FEARDN BRI RE S bR B R R
ZFEH, MINT PbRY)E A R R B ) A e DA '
BRI, ik, wLAEEY 2 AN T,
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