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% Wi 8 g i i R 35 C-O-C BXTFR SR Sl ik .

4 Fp 2RI E I IE G R T B8 PPQ50-1,
PPQ50-2, PPQ70-1 1 PPQ70-2 /K ¥ W Z£ 260 nm
1280 nm AL T HRIMR I, REA 4 M ZHEFHAE
BEARER MEMNYERESRESY.

PPQ50-2 #) NalO, E AL KM : f F4& & 1 moL
QA—O¥EH 45, 7€ NalO, E 4k H#E 1 moL NalO,,
4% 1 moL(1—6)BEH &, £ NalO, HiLHIH#E 2
moL NalO,,1 moL PPQ50-2 B ¥ 5% LI #E 1. 22
moL NalO,,if F§Z£ PPQ50-2 FEE&H 1O H
B NUEAQ-ORTR. M, FRME LR R,
1 mol IR EAEM0.12 mol HER,

#£ PPQ50-2 #)'H-NMR i% %, 6 5.02, 5.16,
5.21,5.30 BEREEHEE L M RAKLENETETFHE
5,03.6~4. 8 MHRELLHEMBERTFES.

£ PPQ50-2 f*C-NMR & 1,5 98. 57.99. 04,
99.63.99. 98 R ZEMAE L MFLHKES RE
SCER IR TE AT A o-D-F MR B B SR BRI LB D
F 103,3-D-H BRI F L MAFAMB R T 103,#
PPQ50-2 (B BN R - M B, & 77.55.73. 25,
72. 35 AL B R A BB A R R AEBUUH C-
2,C-3 1 C-4,70 6 78~85 WA RSB M W&, &
BAi% £ 85 A 7E DB C-2.C-3 1 C-4 [ KA
ROEERRE. 0 OMIEMILEMNBRATLRE
BUR ) C-6,6 58. 61 F1 61. 03 L ¥ B EHAKELF
FERBAHK C-6, HETIBER RS « HXEH.

S48 UL L& 5Bl A1, PPQ50-2 ¥EE i 4
LEMI R R o-ME MR D-BR MR,
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Chemical constituents from fruiting bodies of Ganoderma 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,

China; 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

EtOAc fraction of EtOH extract and identified as ganoderiol A ( I ), ganodermanontriol (I ), ganoderma-
triol (I ), ganoderic acid C (), ganoderic acid A (V ), lucidone A (V1), lucidenic acid C (VI ), and luci-

denic acid LM, (VI). Conclusion

Compounds 1 —VI are all isolated from G. tsugae for the first time.

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

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

WA RP Ganoderma tsugae Murr. R #H F B
RNELBEBRZRER, W TREL.FAHH
FE REZYRAZ ALY, RAKIERA, B RHE
FIR R RA H AR W IR NK 415 {2
M3 IFN HF 4 5B AR FF B b 78 7138 98 40 i e
BN M MEN . EEEMEANMERE FEE
LERBYHNBERIERTIEBAN 6 =M1%K
a9, 4 Bk R 2 B B(ganoderic acid B) \ R ¥
% B H EE (methyl ganoderate B), 752 B C H Hj
(methyl lucidenate C), # Z B A (lucidenic acid
A) . HREZ 8 A HEE (methyl lucidenate A)#l R 2 B
— P (ganodermanondiol) , BL7E X M iz &4 47 B 18
B SAN=WHEY,. EHWEERN : RZPFFE A(ganode-
riol A, I ), R % B =P (ganodermanontriol, I ),
AP =M (ganodermatriol, I ), RZ B C(ganoderic
acid C, V). R 2 ¥ A (ganoderic acid A, V), FH{KZE
Bl A (lucidone A, V1), 72 B C (lucidenic acid C,
VI, 72 8 LM, (lucidenic acid LM,, VI), 1t &%
I ~VI¥ AR RN ZEEF 2 EEE.

1 ERSHH

XT,—100 B4 =02 IMPACT — 400 1§
SE AR M 4T AR 354X s Autospec Ultima ETOF Jii
X sMercury — 500 FUB: 3L R (X I 8 B AR 5005 . 5
B RN H %L L) 7™ & Sephadex LH-20
24 Pharmacia #0043 3%; &M E A AT ™=
M MEREFLRERATRE M, = FREE, &F
HHERBEDHARTKNEHARREE.

2 BERS5SE

10 kg MERZ FLERBRE,H 5% ZBEHE
RRE3K . AHBRBB. BERHEET . HAEFH
632.3 g, BB FKE MK HAME . BERZEMIE
TEEER, HPEERZEE 3 282.1 g(100~200
B REBE 400 g #EBE, 2 650 g AR , LU - B BRI
Ve, A 7 ARGy, 1 RATFRA 25.48g5 1 KK
f-FH B (95 : 5)162.24 g; I, G- B (9 + 1)
33.25 g; V. B Ah-HME(8 : 2)26.70 g; V . F|AH-H
BE(7:3)6.32g; VI S {h-FME(1:1)1.82¢g;VI: A
BEEB4 3.58g, | M IMALERERBEMERER
BB, ANFHEBAKEY 1 ~V,
3 GHRERE

ey 1 .5 EEsh,mp 232~234 'C, Lieber-
mann-Burchard it B FH#E. IR V¥ (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—Me]* (10),398(95),380(28),311(42),271
(100), 253(82), 225 (43), 'H-NMR (C;D;N, 400
MHz)&y: 5. 56 (1H, m,H-11),5.40(1H,d,J=6.5
Hz,H-7),4.31,4.12(% 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¥#2 1.3
1. MBS CERE R lanosta-7,9(11)-diene-
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3B,24,25,26-tetrol (B} R Z B A)— "), H o &
LEM I ARZEA,

AT .55, mp 168~170 'C. Lieber-
mann-Burchard 5 i FH#E . P*C-NMREERFE 1. YU
EEIES CEIBE R 24(S)-25, 26-trihydroxy-5a-
lanosta-7, 9 (11)-dien-3-one (R R 2 B = #¥) —
Y EARBELED I ARZH =R,

N . A5, mp 189~191 'C, Lieber-
mann-Burchard R, P*C-NMREEERFE 1. &%
I 5a-lanosta-7, 9 (11), 24-triene-38, 26, 27-triol,
“C-NMR# DEPT $dE™, eGP I HRZ =M,

AN . Btastsh, mp 125~127 C, Lieber-
mann-Burchard K ¥, PC-NMRE¥dERFE 1. IR,
EI-MS.'H-NMR , “C-NMRGE S5 ERGER) 78-hy-
droxy-3,11,15, 23-tetraoxo-5a-lanosta-8-en-

#1 {EWI ~EF°C-NMREIR(CDCI;,100 MHz)
Table 1 “C-NMR Data of compounds I — VIl
(in CDCl;, 100 MHz)

b2V 12 ] I b yeb Vi vib Vi
1 35.7 36.5 36.4 36.0 36.0 34.8 34.5 35.1
2 28.1 34.8 27.7 34.6 34.6 27.7 28.1 28.1
3 79.0 216.8 78.1 215.8 216.1 78.2 78.1 77.4
4 38.7 47.5 39.4 47.1 47.1 38.9 38.2 38.6
5 49.1 50.3 48.8 48.8 49.0 49.1 49.1 49.1
6 23.0 23.7 23.5 29.0 29.7 26.6 28.1 27.6
7 120.3 119.9 121.0 66.0 68.7 66.7 66.3 66.9
8 142.5 142.8 142.9 159.8 161.5 156.4 157.4 156.8
9  145.9 144.5 146.6 141.0 139.9 142.8 141.9 142.7
10 37.8 37.8 37.8 38.5 38.3 386 37.6 388
11  116.2 117.2 116.5 198.1 199.7 196.5 199.5 198.0
12 37.4 37.2 38.0 50.8 52.4 49.1 78.3 50.3
13 43.8 43.8 44.1 45.2 46.7 44.9 51.9 45.3
14 50.3 50.7 50.6 59.0 54.7 58.8 60.2 59.4
15 27.8 27.9 28.1 216.4 72.2 216.1 217.2 217.9
16 31.9 33.5 31.9 41.6 36.9 35.8 386 41.0
17 51.0 51.0 51.2 46.3 48.6 54.0 46.6 46.1
18 15.7 15.7 16.0 18.1 17.6 31.3 11.9 17.4
19 22.7 22.5 23.1 18.3 19.7 18.4 18.7 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 19.1 20.5 18.0
22 31.5 31.4 36.8 49.5 49.9 30.4 30.4

23 28.9 28.9 24.6 208.6 208.9 29.5 30.7
24 79.4 79.3 127.6 46.8 47.1 177.6 178.1
25 73.8 73.3 140.8 35.6 35.6
26 67.7 67.7 65.5 178.3 178.2
27 21.0 22.0 58.6 17.6 17.6
30 27.9 25.4 28.7 27.0 27.2 28.2 27.5 28.1
31 15.8 21.0 16.6 20.8 20.8 15.4 15.4 15.4
32 25.6 25.3 25.8 25.2 19.6 24.7 23.1 24.4

a) in CsDsN  b) in 125 MHz

26-oic acid(AIREZ® O —FH BB ELEY N

HARZRC,

AV B 54T, mp 233~235 C, Lieber-
mann-Burchard & % FH¥E., “"C-NMR¥iE R FE 1,
IR.EI-MS, 'H-NMR, “C-NMR #{ & 5 X Bk 4R & /9
7B, 15a-dihydroxy-3, 11, 23-trioxo-5a-lanosta-8-en-
26-oic acid(BIRZ B A)—H" ,HBEHEY V
ARZR A,

eV 5655, mp 280~281 C, Lieber-
mann-Burchard & B A #E. BC-NMR¥1E 3% 1.
IR.EI-MS.'H-NMR, *C-NMR ¥ # 5 Uk i & &
3B, 7B-dihydroxy-4, 4, 14a-trimethyl-11, 15, 20-tri-
oxo-5a-pregn-8-en (Bl FZ 8 A)—FHE, Bk #hiE
HEPVIAFRZR A,

APV . 54§, mp 199~200 C, Lieber-
mann-Burchard & B A #E. BC-NMR¥iE 3% 1.
IR.EI-MS. 'H-NMR . *C-NMR % # 5 3C #ik 4% 18 i
78-hydroxy-3, 11, 15, 23-tetroxo-5a-lanosta-8-en-
26-oic acid(BfRZ B O— K", Ht eV
HFZERC,

L&YV : 540§, mp 130~131 C. Lieber-
mann-Burchard [ i FH#:, “C-NMREE R FE 1.
IR.EI-MS.'H-NMR, “C-NMR ¥{ #& 5 X #R # 18 &9
38, 7B-dihydroxy-4, 4, 14oa-trimethyl-11, 15-dioxo
5a-chol-8-en-24-oic (R 7 E 8 LM,)— P, HiL#
ELEYVIRHFRZER LM,
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