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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), 5a, 8a-epi-dioxyergosta-6, 22-dien-3f-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; Sa, 8a-epi-dioxyergosta-6,
22-dien-3p-ol
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fitiX RP-18 (Merck /2 7] ); Sephadex LH-20 (Pharmacia
AF]), UPLC il (#[H Knauer A F]); UPLC
BEH C;5 (100 mmX2.1 mm, 1.7 pm, 7%[E Knauer
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CH;0H). Libermann-Burchard < & fH 1. IR Y61
BRI (3344em™). BAEE (1734em™) Fl a,
BRI (1643 cm ™). UV AN (nm): 257, 1511
AE o, B-ANFEISEF) . HR-ESI-MS m/z: 489.313 8
[M-+H]" GHEAE ) 489.317 1), 454 '"H-NMR. "C-
NMR Haif e 59 1 507308 CpHyyOgr A
HIE Yy 8. "H-NMR (400 MHz, CDCl3) 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, CH;-CH,0), 1.03 (3H, s, H-18); "*C-NMR
(100 MHz, CDCl3) 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), 304 (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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C-4 (5c 146.4), C-5(0c45.0) F15%; H-5 (042.50) 5
C-4 (6c 146.4), C-28 (6c115.7), C-6 (6c35.4) M C-7
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A (On4.14) K55 R oy 113 MFEEAH 515
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H-5 (652.50) 5 H-7 (044.71) AEAEFHINE, 0 C-7
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trinorlanosta-4(28), 8-dien-24-oic-3-acetyl ester, A 1
MNFAEY), N HR R Z % G.

& 2: A K, [a]p +89.5(c 0.1, MeOH);
Libermann-Burchard SV & fH: . HR-ESI-MS m/z:
505.308 7 [M-+H]" (PI54E 0 505.312 1), #EN4L A
W2 531X CrHuOr, AEAIEN 8. IR Hilk
BREARE 3432em ™). B (1742em™) Fl q,
B-AFIE (1641 cm Do UVALO (nm): 256, %
HAFAE o, B-ANHLRIESEF) . "H-NMR (500 MHz,
CDCl;) d: 4.26 (2H, d, J = 4.5 Hz, H-28), 3.66 (3H, s,
3-OCHj), 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, CDCl;) &: 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-OCHj3), 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).
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FA5 T 64 3.67,3.66, 1.25,1.25, 1.01 1 0.97; 1 AL
HIG A S 0y 0.88 (d, J=6.5 Hz); 1 NMEEULIK
A5 5 on 3.35 (m) A1 1 AU RS 5
81 4.25 (d, J=4.5 Hz). “C-NMR (125 MHz, CDCl;)

201 3
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5 0c 161.2,135.1; 1 NMAHURIIZEIRIE 5 ¢ 86.1;
1 AR RS 5 oc 71.3; 1 AU
WHIEBAG T oc 73.1; 1 ADMEIHFIERAS 5 oc 200.3
2 ANEERFERRAS 5 o 174.7, 174.5. &5k, tb&
W2 5cEkikaE bR R 22 A (fornicatin A,
4, 7B-epoxy-28-hydroxy-11-0x0-3, 4-seco-25, 26, 27-
trinorlansta-8-en-3, 24-dioic acid) FA% ML EHE 48 k42
I AEY) 2 MRS T RFIEE S (6c 86.1,73.1,71.3)
A1 HMBC i H-7 (64 3.35)5 C-4 (6c86.1) HIAHIE
PEULEA T 4 175 7 {7 ik, 28 P FR k.
&) 2 1) HMBC 1% 2) 871, H-1 (04 3.04,
2.23),H-2 (8, 2.57, 2.21),-OCH; (6 3.66) 5 C-3 (¢
174.7) AHK; H-22 (0y 2.45, 2.03), H-23 (0y 2.57,
1.45), -OCHj; (91 3.65) 5 C-24 (d¢ 174.5) #%, iE
ST FIRHEWT O H-7 (04 3.35) 5 H-30 (640.97) 2
][] ROESY A% (& 2) #iW] H-7 & o #4974, H-29
(01 1.25) 5 H-19 (65 1.25) M H-28 (6y4.26) 5 H-5
(Sy 2.55) 2 [H)f¥) ROESY AHZMIBEH] C-29 4y B #4
A, C-28 by o MY, ik, #E A 2 S
Kl 1 fios. %wdoh 4, 7B-epoxy-28-hydroxy-11-
0x0-3, 4-seco-25, 26, 27-trinorlansta-8-en-3, 24-
diester, N 1 ML &Y, mA NHLIRR ZE H.
&Y 3: Bt ARSI BE- LD, CosHasO,
mp 143~144 °C. '"H-NMR (400 MHz, CDCl;) 6: 3.63

1 k&1 02 BsH

Fig.1 Structures of compounds 1 and 2
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(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, CDCls) §:
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). A ELIikEE, %
SEAE 3 T2 A 5
%%%4:Eém%<5%$ﬁﬂ%%,
C15H4403. "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;) 6: 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). AL CHREES!, %
SENED 4 K 50, 8o- A 5A-6, 22-2 ff 1 IA-3B-IE.
WA 5: A E SRR RE-FHED, CisHagOo
'H-NMR (400 MHz, CDCl3) &: 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, CDCl;) 6: 139.6
(C-8), 135.7 (C-22), 132.0 (C-23), 117.5 (C-7), 71.1
(C-3), 562 (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), 19.6 (C-27), 17.6
(C-26), 13.0 (C-19), 12.1 (C-18). *FLLICikERMY, %
EEY 5 N (22E, 24R)-7, 22-FF 11 55— J-3p-¢ .

4 g
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EXEAED 2+ FERAUIN T WARBIRE A TR, LA
WA 2 AR, TEAH A C-7K (45%—100% ),
B REVEIE, DAD Rl #A  CRl 94 256 nm),
SESULEEL 3, FEAIN N AR R b s ) 3 HER R
ZFH, MINT AR5 A R OR B IR a) 4 1 e S
FEXG, ik, WLEEY 2 AN T ).
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Fig.3 Chromatograms of internal standard (A), sample

(B), and sample + internal standard (C)
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