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% i S T MR 3R C-O-C s FRig s,

4 FRA AR B R4 £ 8 PPQ50-1,
PPQ50-2,PPQ70-1 1 PPQ70-2 K ¥ & 260 nm
#1280 nm LWL R AR KB4 HEHRPHRY
EZARER DENYEEEARED.

PPQ50-2 # NalO, #({L 5 5L : 1 F& & 1 mol.
Q=485 8 , 7E NalO, & {5 % #E 1 moL NalO,,
i & 1 moL (1—=-6) B &, % NalO, L H#% 2
mol, NalO,,1 moL PPQ50-2 Bl 5% & ¥ 1. 22
moL NalQ,,iEBi7E PPQ50-2 H & H Q8
R.UFTHU-OBEFR. B . FRUEEREA,
1mol BEREL R 0.12 mol. HE,

£ PPQ50-2 B 'H-NMR it 4, & 5. 02, 5.16,
5.21,5. 0 BEREEEAAITRARENERTRE
B3 6~4 3 MNHELNREMBERTRES.

£ PPQ50-2 f°C-NMRi¥% 1,8 98. 57, 99. 04,
. 99.63.99.98 RREEWHE 4 P RLBKES RIE
TRREIE A o-D- RN R L RAF RS
F 103,3-D-HREHRABRAFLBRT 103,
PPQ50-2 M E RN Y B, & 77.55.73. 25,
72.35 AL B RPHEHPE R R ERAM C-
2,C-3 1 C-4, 7 & 78~85 AERBAT L&, I &
AEEE P UEELHEC2.C3MC4 I RER
REWEERE, 669 BhEMLEMBRET A
B4t C-6.6 58- 61 1 61. 03 ML EM B EHARH
EXRBAMHC-6, R THTRE « 4 HEM.

A UL E R4 AT AT A1, PPQS0-2 I A 8
GEHR Y oA D- B R,
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W E-BN BRARERZFEANAEEES. Ak RARK.BERGEE#TIEGL, Mk ATHERE
E. R AIBERYHERIESSIEEAS TEHLLAY. BHEEN . RE M Alganoderiol A, 1),
R ¥ B =M (ganodermanontricl, 1), R % = M (ganodermatriol, 1 ). R ¥ ¥ C(ganoderic acid C, N) . RZ8M A
(ganoderic acid A, V ), &% W A (lucidone A, W), 57 ¥ B C(lucidenic acid C, ), 75 % & LM, (lucidenic acid LM,
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Chemical constituents from fruiting hodies of Ganoederma tsugae (1)
LIU Chao', PU Qiong-hui*, WANG Hong-qing', CHEN Ruo-yun'
(1. Institute of Materia Medica, Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing 100050,
Chinz; 2. Chinese People Armed Police General Hospital Pharmacies,» Kunming 650111, China)
Abstract; Objective To study the chemical constituents from the fruiting bodies of Ganoderma tsug-

ae. Methods To isolate the compounds by silica gel and Sephadex LH-20 column chromatography and to

elucidate their structures by means of spectral analyses. Results Eight triterpenoids were obtained from

EtOQAc fraction of EtOH extract and identified as ganoderiol A ( I ), ganodermanontriol ( I }, ganoderma-
triol ( M), ganoderic acid C (¥ ), ganoderic acid A (V ), lucidone A (W), lucidenic acid C (¥ ), and luci-
denic acid LM, (VID. Conclusion Compounds | —VI are all isolated from G. tsugae for the first time.

Key words: Ganoderma tsugae Murr. ; ganoderiol A; ganodermanontriol; ganodermatriol; ganoderic

acid Cy ganoderic acid A; lucidone A: lucidenic acid C; lucidenic acid LM,

W RE Ganoderma tsugae Murr. hHTH#
HEAEMAZREAH. 4HF TREL.EA.BH
S REZYAZAY, AAKEEF, R
FURGEERAFHAFEENE NK 154 . &
M3 IFN B 74 @ R R bR R R A
HEHAXREY, EEEREMRERZTEE
ZEERYNERIEREIIHAIMN 6 =R
&8, 48 % A% M B(ganoderic acid B) A ¥
# B B & (methyl ganoderate B) . 7 Z 8 C H #5
(methyl lucidenate C). 7k ¥ # A (lucidenic acid
AY.FHE M A B (methyl lucidenate AYHI R 2’
Z ¥ (ganodermancndiol) , BFE N M iZ TS 5 B 15
B8 T=WEILEY SEHEERN R¥HE Al(ganode-
riol A, I ), R ¥ & = ® (ganodermanontriol, I ),
R % =M (ganodermatriol, ¥ }, R ¥ # C(ganoderic
acid C, N), R ¥ B A(ganoderic acid A, V). 2
B A (lucidone A, V1), ¥ B C (lucidenic acid C,
V), 7% 8 LM, (ucidenic acid LM, ,VI}, k&%
I~ ERNZEREFLEED.

1 UES5HH

XT,—100 B f#& & 352 {1 IMPACT — 400 /4
IF M AFE AT AR Y64 s Autospec Ultima ETOF Jiig
{% sMercury—500 BER RN EEHERE. X
BAHRER A &S HELI ™5 Sephadex LH-20
% Pharmacia # 0243 S FERA YA LRAL ™
B MERETFTRIATRESH . =TER. &9
ERZEREDTRAKNERRREE.

2 ROSHHE

Wkg RERETEZHRBEE B 5% ZHE
REBR IV, EHRRE BEXRET.BEX
632.3¢. BRTAE MRBAMME. REIEME
TEER, KPR ZERSIE 282.1 g(100~200
B RERE 400 g B8, 2 650 g A, IS0y - R RS
BERR JE R 7T AR, 1 RIS 25.48 g4 1
f-FAE(95 ¢+ 5)162.24 g; I, & {F-AEE(9 1 1)
33.25g; N H{F-HB(8 1 2)26.70 g; V. E{h-F
BL(7T+3)6.32g; VI {F-FBQ D082 g; VI: F
EHA 358, |MIRFERERBNEREES
HaBE AP ESILAY 1 ~W,
3 ZHMEE

&% 1 50 &, mp 232~234 T, Licber-
mann-Burchard & i B #. IR ¥ (cm™): 3 384,
2 918,2 848,1 622,1 468,1 373.1 036 EI-MS m/z
(%):474[M*](30),456[M—H,0]* (5),441[M—
H,0—Me3* (10),398(95), 380(28),311 (42,271
(100), 253¢82), 225 (43), 'H-NMR (C;D;N, 400
MHz)8y:5. 56 (1H, m,H-11),5. 40(1H,d,J=6.5
Hz,H-7),4. 31,4.12(4 1H,d,J=13. 5 Hz,H-26),
4.17(1H,d,J=12.5 Hz,H-24),3. 47 (1H,t,J=
10. 0 Hz,H-3),1. 64 (3H,s,CH;-27), 1. 21 (3H, s,
CH,-19),1.13(3H,s,CH.-31), 1. 10(3H,s, CH,-
32),0. 94(3H,s,CH,-30),0. 90(3H,d, J=6. 5 Hz,
CH;-21),0. 66(3H,s,CH,-18), “C-NMR¥{E R %
1. LA EXIR 530k R 49 lanosta-7,9(11)-diene-
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3B,24,25,26-tetrol (B R ¥ B A)—F ), B 60 F
A LAREMA, :

&Y Y . HELE,mp 168~170 C, Lieber-
mann-Burchard & i fAt%E . "C-NMREER T 1. L
T HEESXEBIER 24(5)-25,26-trihydroxy-5a-
lanosta-7, 9 (11 )-dien-3-one () A ¥ ® = 8) —
B ARRELED I I RALENM=,.,

59X . AfE R, mp 189~191 C, Lieber-
mann-Burchard 55 ik, “"C-NMREGERE 1. &5
H 5e-lanosta-7, 9 (11}, 24-ttiene-38, 26, 27-triol,
C-NMR# DEPT ¥iE™  WEkAY N HRE =R,

AN . Bt S, mp 125~127 C. Lieber-
mann-Burchard R PEYE, “C-NMR¥ER# 1. IR,
EI-MS.'H-NMR,“C-NMR ¥(4% 5 3ok 1589 78-hy-
droxy-3,11,15,23-tetraoxo-5a-lanosta-§-en-

™1 A% 1 ~EEC-NMREE(CDCL,, 100 MHz)

Table 1 “C-NMR Data of compounds I — VI
{in CDCl,, 100 MHz)
=7 S L | L SR TE N ST R S (A |

1 35.7 36.5 36.4 36.0 36.0 34.8 34.5 351

2 28.1 34.8 27.7 34.6 34.6 27.7 2B.1 28.1

3 79.0 216.8 78.1 215.8 216.1 78.2 78.1 77.4

4 3.7 47.5 39.4 47.1 47.1 38.9 382 3B§6

5 49.1 50.3 488 48.8 49.0 49.1 49.1 48.1

[ 23.0 23.7 23.% 29.0 20.7 26.6 28.1 27.6

7 120.3 11%.9 121.0 66.0 687 66.7 66.3 66.8

B 142.5 142.8 142.9 159.8 161.5 156.4 157.4 156.8 .

9 145.9 144.5 146.6 141.0 13%.9 142.8 141.9 142.7
10 37.8 37.8 37.8 38.5 38.3 3B8.6 37.6 3838
11 116.2 117.2 116.5 198.1 199.7 196.5 199.5 198.0
12 37.4 37.2 380 50.8 52.4 49.1 78,3 50.3
13 43.8 43.8 44.1 45.2 46.7 44.9 51.% 45.3
14 50.3 50.7 50.6 59.0 54.7 G588 60.2 59.4
15 27.8 27.9 28.1 216.4 72.2 216.1 217.2 I17.9
16 31.9 33.5 3.9 4.6 369 35.8 38.6 41.0
17 5.0 51.0 51.2 46.3 48.6 54,0 46.6 46.1
18 15.7 157 160 181 17.6 31.3 1L9 17.4
19 22.7 22.5 231 183 19.7 184 1E7 18.4
20 36.5 36.6 36.4 32.3 33.1 205.0 31.6 34.8
21 18.6 18.6 18.6 19.6 20.3 1%1 20.5 18.0
22 31.5 31.4 36.8 49.5 49.9 30.4 30.4
23 28.9 2B.-¢ 24.6 208.6 208.9 29.5 30.7
24 79.4 75.3 127.6 46.8 4.1 177.6 178.1
25 73.8 73.31 140.8 35.6 35.6
28 67.7 67.7 65.5 178.3 178.2
27 210 22.0 58.6 17.6 17.6
30 27.9 25.4 28.7 27.0 2.7 28.% 27.5 28.1
31 158 2.0 166 20.8 208 15.4 154 15.4
32 25.6 25.3 25.8 25.2 19.6 24.7 23.1 24.4

a) in C;DsN b in 125 MHz

26-oic acid (I REM CO)—K, Bk B S BN

ARZRC.

eV - BERE K mp 233~235 T, Lieber-
mann-Burchard R i B #. “"C-NMREER E 1,
IR .EI-MS, 'H-NMR, *C-NMR ${ {F 5 3 # 47 & %
7B, 15a-dihydroxy-3, 11, 23-trioxo-5e-lanosta-8-en-
26-oic acid (I R Z B A)—RH" BB LEHV
RREMA,

LAV B AL S mp 280~281 C. Lieber-
mann-Burchard & i fH#, “C-NMR¥EIE N % 1.
IR.EI-MS,'H-NMR,.BC-NMR¥E 5 X BEN
38, 7B-dihydroxy-4, 4, 14a-trimethyl-11, 15, 20-tri-
oxo-5a-pregn-8-en{{f FZ M A)—HL, @A H =E
LEDUNFZHA, |

- AbaPV AES R, mp 199~200 T, Lieber-
mann-Burchard i FH#E., “C-NMREERE 1.
IR.EI-MS.'H-NMR ., BC-NMR $ {% 5 it R iH a0
78-hydroxy-3, 11, 15, 23-tetroxo-5a-lanostz-§-en-
26-cic acid (AP HRERM O —H Ak B EL SN
hFRZHEC.

&Y. HE 4 %,mp 130~131 C. Lieber-
mann-Burchard & F#. “C-NMREIERE 1,
IR ,EI-MS,'H-NMR . »C-NMR ¥ {& 5 3¢ ik 45 18 /9
38, 7p-dihydroxy-4, 4, 14a-trimethyl-11, 15-dioxo
Sa-chol-8-en-24-oic (B 7R 2 B2 LM, ) —F ™, B i1
EREPIRFERLM,,
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