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Abstract: Objective To study the triterpenoid acids in sporophore of Ganoderma lucidum and their antitumor activities. Methods
The compounds were isolated by the silica gel, ODS column chromatography and HPLC techniques, then their structures were
identified by their physicochemical characteristics and spectral features. The inhibitory activity of all compounds against SKBR3
human breast cancer cells was assessed. Results Thirteen compounds were isolated and identified as ganoderenic acid C (1),
ganoderic acid C, (2), ganolucid acid A (3), ganoderic acid G (4), ganoderenic acid B (5), ganoderic acid B (6), ganoderic acid H (7),
ganoderenic acid A (8), ganoderic acid I (9), ganoderic acid A (10), ganoderenic acid K (11), ganoderenic acid D (12), and ganoderic
acid D (13). Compound 6 (20 pmol/L) exhibited an inhibitory rate of 40.3% against SKBR3 human breast cancer cells. Conclusions
Compound 11 is isolated from this plant for the first time. Compound 6 exhibits the inhibition against SKBR3 human breast cancer cells
at 20 umol/L, but other compounds have no activities at the same concentration.
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AT 7RI S S E, L3 13 MEE, 700 %
BN R ZW C(1D. RZW C2(2) IR A3,
RZM G (). RZERB (5). RZ] B (6).
RZMBH (. RZIHR A (8. RZR 1 (9,
RZM A0, RZIHHR K1), RZIHR D (12).
RZR D (13), Hpb& 11 &1\ RNz
I3 AR XX 13 A =i R AW BT S
SKBR3 41l M (1345 A AT TR A, Foh bt
Y6 o T HNHE .

1 {UEEFnwrs

Bruker AV—400 MHz HURZHEILHRIL; Waters
Model 510 24 il £ 8 5 50 AH L35, SP100 Y28 4h
Kyl ge, Vision HT Cg £ FE (200 mn X 20 mm, 5
um); H[E VG 2\ ZAB—HS A UL TS AL
R—220 Aig#k78 K AL; SHZ—D (1) fFFF K
LA,

G B A P AR T (3 FHAE B2 (200~300
D G SiEe ) s RAH YWG-Cyg R (20~
30 pm) CREEH IS OISR ARA R AT D 5l
KPR BT, KR FEIK .

IR Z TSR B2 E A6 s, SR
JEMFIE L % A Z LR B W /8 2 Ganoderma
Iuncidum (Leyss. ex Fr.) Karst. [ TS24, brAAT
JECT R S B8 25 e v 5 R L S
2 RERS5NE

BOMAE . B8 2Z2 504K 10 kg, H 70% L0
FEMRIAHEE 3 K, AR 2 h, S FREOR, WURIR
AR IO, CAUDRKAEG 03 A AR S I B4,
R, RIS IR IS R B 4 206 g, HU 120 g
ZIERFE A 73 B, CH,ClL,-MeOH &4 (100 : 0~
301 BEEEVEME, A 500 mL WgE ANy, W
534 TLC VARG 91, 445 21 A4 5.

Moy 13, 14 L REIRAT (% [ 4 sk - 7 1
(100 : 20~1 : 1) ¥EM]. FH%% HPLC[FHEE-/K
(48 152, 0.1%M) vEMi1 &, HUEY 1 (32
mg). 2 (77.6 mg).,

Moy 10, 11 SR Ak [y -
(100 :20~1: 1) ¥E/i]. ODS FFsAF: a4y &,
il 45 8 HPLC 2lifk, DAFEEE - 7K (55 145, 0.5%
KO Ve A 3(7.1 mg), LS - 7K (30 :
70, 0.1%FR) LA NED 4 (55mg). 5 (12.1
mg). 7 (29 mg), LLLJE - 7K (24 176, 0.1%F L)
Vel L& 6 (14.5mg), LLASE - K (30 : 70,

0.1% M) WM tb59% 11 (16 mg).

9y 12 Z2F-414 5 HPLC[ 21 - /K (30 : 70,
0.1% M) Pelilksdl, HHAEY 8 (543 mg). 9
(22.7mg). 10 (88.4 mg).

4y 7 425 HPLC[ L - 7K (31 1 69,
0.1% M) Pelli]zlift, 54654 12 (283 mg). 13
(25 mg),

3 HM%EE

EW1: AR (FEE. HR EI-MS m/z:
517.315 5 [M+H]" GHEAE N 517.316 00, ffiE 1
7R C30HauO7. "H-NMR (400 MHz, CsDsN)
5: 0.99 (3H, s, H-18), 1.09 (3H, s, H-31), 1.27
(3H, s, H-30), 1.37 (3H, d, J=7.2Hz, H-27),
1.49 (3H, s, H-19), 1.58 (3H, s, H-32), 2.22
(3H, s, H-21), 3.50 (1H, dd, J=4.8. 11.2 Hz,
H-3), 5.0 (1H, dd, J=8.0. 9.2 Hz, H-7), 5.39
(1H, dd, J=8.0. 8.8 Hz, H-15), 6.38 (1H, brs,
H-22)."*C-NMR(100 MHz, CsDsN)6: 199.4(C-11),
199.1 (C-23), 178.7 (C-26), 160.2 (C-8), 156.6
(C-20), 141.9 (C-9), 1249 (C-22), 77.6 (C-3)
72.7(C-15), 69.4 (C-7), 54.2 (C-14), 52.8 (C-17),
51.5 (C-12), 50.0 (C-5), 48.9 (C-13), 48.5 (C-24),
39.4 (C-10), 39.2 (C-4), 36.1 (C-25), 35.5 (C-1),
32.8 (C-16), 29.1 (C-30), 28.8 (C-2), 28.8 (C-6),
21.4(C-21),20.6(C-19), 19.8(C-32), 19.2(C-18),
17.8 (C-27), 16.7 (C-31). L F¥dhs 5 ik it
—3, MEENEW 1 R 2R C (ganoderenic
acid C).

e 2: Ak R (HEE. EI-MS m/z: 518
[M]", 500.2, 389.1, 350.1, 261.1, 230.1, 139.0,
69.0, #iE 4 TR A CiHyOr0 'H-NMR (400
MHz, CsDsN) d: 0.97 (3H, d, J=6.4 Hz, H-21),
1.09 (6H, s, H-18. 30), 1.27 (3H, s, H-32),
1.34 (3H, d, J=7.2 Hz, H-27), 1.50 (3H, s, H-19),
1.52 (3H, s, H-31), 3.49 (1H, dd, J=4.8. 11.2 Hz,
H-3), 496 (1H, t, J=7.2Hz, H-7), 5.23 (1H,
m, H-15). BC-NMR (100 MHz, CsDsN) d: 209.1
(C-23), 199.9 (C-11), 178.3 (C-26), 160.4 (C-8),
141.9 (C-9), 77.6 (C-3), 72.4 (C-15), 69.5 (C-7),
54.8 (C-14), 52.8 (C-12), 50.5 (C-22), 49.9 (C-5),
48.7(C-17), 47.6 (C-13), 47.1 (C-24), 39.4(C-10),
39.1 (C-4), 36.1 (C-25), 35.6 (C-16), 35.5 (C-1),
33.2 (C-20), 29.2 (C-2), 28.8 (C-6, 30), 20.3
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(C-21), 19.9 (C-32), 19.8 (C-19), 17.7 (C-27),
17.5 (C-18), 16.7 (C-31). LA ¥ & ek in!e”
—3, MEEENGY 2 AR ZR C, (ganoderic acid
Cy)e

EY 3: HEmAR (FED. EI-MS m/z: 500
M]", 472.1, 403.1, 287.1, 175.0, 135.0, 69.0,
e Hr 7 C30HauOg 'H-NMR (400 MHz,
CDCly) d: 0.84 (3H, d, J=6.0 Hz, H-21), 0.89
(3H, s, H-18), 1.06 (3H, s, H-31), 1.09 (3H,
s, H-30), 1.10 (3H, s, H-29), 1.16 (3H, s, H-32),
1.20 (3H, d, J=7.2 Hz, H-27), 4.37 (1H, dd,
J=5.2. 9.6 Hz, H-15). *C-NMR (100 MHz, CDCl;)
§: 218.2 (C-3), 209.0 (C-23), 198.3 (C-11), 180.3
(C-26), 163.5 (C-8), 138.5 (C-9), 72.9 (C-15),
53.5(C-14), 51.7(C-5), 51.6 (C-12), 49.5 (C-22),
48.5(C-17), 46.9 (C-4), 46.7 (C-13), 46.5 (C-24),
38.5(C-16), 37.1 (C-10), 35.1 (C-1), 34.6 (C-25),
34.2(C-2),32.5(C-6,20), 29.6 (C-7), 27.7(C-30),
20.6 (C-21), 19.0 (C-19), 18.6 (C-6), 17.1 (C-18),
16.9 (C-27). LA b3 5 3cikipE™—5, e
EY 3 RIRE A (ganolucid acid A).

& 4. LR (HED . EI-MS m/z:
532 [M]", 468.1, 403.1, 329.1, 261.1, 167.0, 139.0,
69.0, 43.0, i 5 H 23 2N C39HasOgo 'H-NMR (400
MHz, CsDsN) : 1.08 (3H, s, H-18), 1.15 (3H,
s, H-31), 1.25 (3H, s, H-30), 1.35 (3H, d, J=7.2
Hz, H-21), 1.38 (3H, d, J=8.8 Hz, H-27), 1.49
(3H, s, H-19), 1.49 (3H, s, H-32), 3.45 (1H,
dd, J=4.8. 11.6 Hz, H-3), 4.72 (1H, brs, H-12),
5.14 (1H, t, J=8.4 Hz, H-7). “C-NMR (100 MHz,
CsDsN)J: 216.8(C-15), 209.1(C-23), 200.8(C-11),
178.3(C-26), 158.8(C-8), 142.5(C-9), 79.2(C-3),
77.6 (C-12), 66.4 (C-7), 60.1 (C-14), 52.2 (C-13),
49.8 (C-5), 49.0 (C-22), 46.9 (C-24), 46.8 (C-17),
39.3(C-4), 38.9 (C-16), 38.8 (C-10), 35.7 (C-25),
35.1 (C-1), 29.0 (C-20), 28.7 (C-30), 28.5 (C-2),
28.1(C-6), 23.7 (C-32), 22.0 (C-21), 19.1 (C-19),
17.7 (C-27), 164 (C-31), 12.8 (C-18), Bl L%k
P 5 SR IE 8, MOE A 4 ARZR G
(ganoderic acid G).

tEY 5 AR (FED. BI-MS m/z: 514
M]", 496.1, 356.1, 262.1, 192.0, 135.0, 84.0,
56.0, i34 TR K CypHpO7. 'H-NMR (400

MHz, CsDsN) 6: 1.08 (3H, s, H-18), 1.09 (3H,
s, H-31), 1.25 (3H, s, H-30), 1.39 (3H, d, J=7.2
Hz, H-27), 1.41 (3H, s, H-19), 146 (3H, s,
H-32), 2.26 (3H, s, H-21), 3.48 (1H, dd, J=5.2.
11.2 Hz, H-3), 5.23 (1H, t, J=8.8 Hz, H-7), 6.32
(1H, brs, H-22). “C-NMR (100 MHz, CsDsN)
5: 215.1 (C-15), 199.0 (C-11), 197.9 (C-23),
178.3 (C-26), 158.9 (C-8), 154.0 (C-20), 142.7
(C-9), 1253 (C-22), 77.6 (C-3), 66.6 (C-7),
58.2 (C-14), 50.1 (C-17), 49.9 (C-5), 49.8 (C-12),
48.4 (C-24), 46.6 (C-13), 39.4 (C-10), 39.3 (C-4),
38.6 (C-16), 35.9 (C-25), 35.4 (C-1), 28.8 (C-30),
28.6 (C-2), 28.3 (C-6), 25.2 (C-32), 21.0 (C-21),
19.2(C-18), 18.7(C-19), 17.7(C-27), 16.4(C-31).
PLEHt 5 SCik e — 8, M et e 5 R
Z ¥R B (ganoderenic acid B) .

&Y 6: FRAK (FFEE. EI-MS m/z: 516
[M]", 498.2, 358.1, 275.1, 246.0, 167.0, 69.0,
43.0, HiE K T3UH CyHyuOr. 'H-NMR (400
MHz, CDCly) d: 0.82 (3H, s, H-31), 0.97 (6H,
brs, H-21. 18), 1.00 (3H, s, H-30), 1.20 (6H,
brs, H-19. 27), 131 (3H, s, H-32), 3.18 (1H,
dd, J=5.6. 104 Hz, H-3), 4.76 (1H, t, J=8.8 Hz,
H-7). *C-NMR (100 MHz, CDCl3) §: 217.6 (C-15),
208.1 (C-23), 197.9 (C-11), 171.2 (C-26), 156.9
(C-8), 142.7 (C-9), 783 (C-3), 66.9 (C-7), 59.3
(C-14), 50.3 (C-12), 49.1 (C-22, 5), 46.8 (C-24),
45.7(C-17), 45.3(C-13), 40.9 (C-16), 38.8 (C-10),
38.7 (C-4), 34.8 (C-25), 34.7 (C-1), 31.6 (C-20),
28.1 (C-30), 27.6 (C-2), 26.6 (C-6), 24.4 (C-32),
19.7 (C-21), 18.4 (C-19), 17.4 (C-18, 27), 154
(C-31)o LA MR 5 scmriaE! ™8, M s
Y16 R 2R B (ganoderic acid B).

EW 7. wEK K (FED. EI-MS m/z: 554
[M—H,0], 512.2, 466.2, 382.2, 3732, 304.2,
223.1, 167.1, 139.1, 69.0, 43.0, & H 7
C3,H4400. 'H-NMR (400 MHz, CDCl3) d: 0.78 (3H,
s, H-18), 0.84 (6H, s, H-31), 0.94 (3H, d, J=5.2
Hz, H-21), 098 (3H, s, H-30), 1.17 (3H, d,
J=5.6 Hz, H-27), 1.29 (3H, s, H-19), 1.68 (3H,
s, H-32), 2.20 (3H, s, OAc), 3.23 (1H, dd,
J=5.2.10.8 Hz, H-3), 5.59 (1H, s, H-12). *C-NMR
(100 MHz, CDCl3) 8: 208.1 (C-23), 205.9 (C-15),
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198.9 (C-7), 193.9 (C-11), 170.2 (C-26), 151.7
(C-8), 145.7 (C-9), 79.2 (C-12), 774 (C-3),
58.4 (C-14), 51.3 (C-5), 48.3 (C-22), 47.9 (C-13),
46.4 (C-24), 44.6 (C-17), 40.4 (C-10), 39.0 (C-4),
37.8 (C-16), 36.6 (C-6), 34.4 (C-25), 33.2 (C-1),
29.3 (C-20), 27.8 (C-30), 27.2 (C-2), 21.6 (C-21),
21.2 (C-32), 20.8 (C-OAc), 17.9 (C-19), 17.0
(C-27), 155 (C-31), 12.1 (C-18). VL LEHE 5
pRiE ! B, M e A T ARZ® H
(ganoderic acid H).

e 8: MR (FED. EI-MS m/z: 514
[M]", 496.3, 382.2, 3812, 262.1, 234.1, 147.1,
115.0, 43.0, ffi5E H4> 130 C30Hu07. 'H-NMR (400
MHz, CDCl3) 6: 0.73 (3H, s, H-18), 0.99 (3H,
s, H-31), 1.01 (3H, s, H-30), 1.14 (3H, s, H-27),
1.19 (3H, s, H-19), 128 (3H, s, H-32), 2.03
(3H, s, H-21), 4.60 (1H, m, H-7), 4.84 (1H,
m, H-15), 6.08 (1H, brs, H-22). “C-NMR (100
MHz, CDCly) &: 217.6 (C-3), 199.2 (C-11, 23),
180.1 (C-26), 159.3 (C-8), 157.1 (C-20), 140.1
(C-9), 1242 (C-22), 72.5 (C-15), 68.7 (C-1),
53.4 (C-14), 52.1 (C-17), 50.4 (C-12), 48.6 (C-5),
48.0 (C-13), 47.9 (C-23), 46.6 (C-4), 37.9 (C-10),
35.4 (C-25, 1), 342 (C-2), 31.7 (C-16), 28.8
(C-6), 27.4 (C-30), 21.3 (C-21), 20.6 (C-31),
19.8(C-19), 19.3(C-32), 19.0(C-18), 17.2(C-27).
DA_E$ds 5 S kapoE 8, s s 8 AR
ZIHMR A (ganoderenic acid A).

EW9: HE AR (FED. EI-MS m/z: 514
[M—H,0], 496.1, 402.1, 374.1, 262.1, 202.1,
137.0, 69.0, 43.0, i€ H /> 72 C3HauOg. "H-NMR
(400 MHz, CsDsN) d: 1.09 (3H, s, H-31), 1.24
(3H, s, H-30), 1.32 (3H, d, J=6.8 Hz, H-27),
1.44 (3H, s, H-18), 1.46 (3H, s, H-19), 1.55
(3H, s, H-32), 1.70 (3H, s, H-21), 3.46 (1H,
dd, J=4.4. 10.8 Hz, H-3), 5.15 (1H, t, J=8.4 Hz,
H-7). “C-NMR (100 MHz, CsDsN)d: 217.7(C-15),
209.5 (C-23), 198.6 (C-11), 178.4 (C-26), 158.2
(C-8), 142.7 (C-9), 77.6 (C-3), 72.8 (C-20),
67.0 (C-7), 59.9 (C-14), 55.8 (C-22), 51.5 (C-12),
49.7 (C-5), 48.5 (C-17), 48.4 (C-24), 46.4 (C-13),
39.3 (C-10, 4), 37.1 (C-16), 35.7 (C-25), 35.6
(C-1), 28.8 (C-21), 28.7 (C-32), 28.0 (C-2),

27.4(C-6), 25.3 (C-31), 19.7 (C-18), 18.8 (C-19),
17.6 (C-27), 16.5 (C-30). LA b#d b5 ki
— 3, MU NS 9 9 R Z TR 1(ganoderic acid Do

&Y 10: Atk (FEE . EI-MS m/z: 516
M]*, 498.2, 403.1, 366.2, 259.1, 230.1, 139.0,
69.0, 43.0, fi5E 343 T3 A C30HayO7. 'H-NMR (400
MHz, CDCly) §: 0.87 (3H, d, J=6.4 Hz, H-21),
0.94 (3H, s, H-18), 1.07 (3H, s, H-31), 1.09
(3H, s, H-30), 1.19 (3H, d, J=7.2Hz,, H-27),
1.22 (3H, s, H-19), 125 (3H, s, H-32), 4.60
(1H, dd, J=6. 9.6 Hz, H-7), 4.77 (1H, dd, J=7.6.
8.4 Hz, H-15). “C-NMR (100 MHz, CDCl3) :
217.3 (C-3), 209.0 (C-23), 199.8 (C-11), 180.0
(C-26), 159.3 (C-8), 140.2 (C-9), 72.4 (C-15),
68.9 (C-7), 53.9 (C-14), 51.7 (C-12), 49.5 (C-22),
48.8 (C-5), 47.9 (C-17), 46.7 (C-24), 46.7 (C-13),
46.5 (C-4), 38.0 (C-10), 35.9 (C-16), 35.3 (C-1),
34.7 (C-25), 343 (C-2), 32.6 (C-20), 28.8 (C-6),
27.3(C-30), 20.7(C-31), 19.7(C-32), 19.5(C-21),
19.3 (C-23), 17.2 (C-18), 169 (C-27). LA L%k
P 5 SRR IE 8 USRI A 10 N R ZTR A
(ganoderic acid A).

&P 11 LB AR (HE . EI-MS 7R
M]" 2l 572, 454 'H. PC-NMR, #iEamimsy
TN C3HuuOoo "H-NMR #E SR T 7 AN Bl
=% 6. 0.83, 0.96, 1.01, 1.20, 1.23, 1.50, 2.12;
1 MEELFT 6 6.10; 3 ANIEHEIK ERESE S 6: 3.19
(1H, dd, J=5.6. 9.6 Hz), 4.80 (1H, t, J=8.8 Hz),
5.65 (1H, ). “C-NMR i @R 32 Mfs 9,
55 1 MREES S 6180.5, 3 MREEME S o: 215.0,
197.8, 191.6, 3 &S R(E 5 J: 78.7, 78.2, 66.3,
4 DMXVBERRE S 0: 155.8, 143.1, 154.1, 126.2 LA
Fo T ARG S 0: 26.7, 23.8, 20.6, 20.4, 19.5,
17.0, 14.2, FF& BRI R 2 =R 5P
CERIRRAED Y, 90 155.81 143.1 AbRI— X BR Py XU B¢
E 5 RPASOL IEAE, "TH-NMR i §2.12 &b
XV R 55 6 6.10 MR E S S 4o
BC-NMR i1 8 154.1. 126.2 (K% AU RRAS 5 7]
HEWTAEAE ACDRUET, PC-NMR i A i AN S Bk
55 0: 878.2, 66.3, N Cs. C 55, 'H-NMR
W 5 2.07 A0 LIBEIE F LS5 R 6 5.65 AbTH)
WIS, 454 BC-NMR i 6 20.6.170.6.878.7
Y G5R rR Cop A IR I 2R 3 MRS 5 6
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215.0, 197.8, 191.6 23 HIIAJE N Cisv Coan €yt
i bt EY 11 SR h 12B-acetoxy-3,7B-
hydroxy-11,15,23-tetraoxo-5a-lanosta-8,20-dien-26-
oic acid, I ¥ E LW A WA R Z MR K(ganoderenic
acid K)o 8645 SCHRIRIE R BT R O 22 2
W R A %A A, AR IR AR T
SR Ay AR R, R IE AR AR -

EI-MS m/z: 572 [M]', 514.3, 496.4, 403.3,
320.2, 306.2, 192.1, 165.1, 69.0, 43.0, ffiE 4>
T3 C30HuOo. 'H-NMR (400 MHz, CDCl3) 6:
0.83 (3H, s, H-31), 0.96 (3H, s, H-18), 1.01
(3H, s, H-30), 1.20 (3H, d, J=6.4 Hz, H-27),
1.23 (3H, s, H-19), 1.50 (3H, s, H-32), 2.07
(3H, s, H-OAc¢), 2.12 (3H, s, H-21), 3.19 (1H,
dd, J=5.6. 9.6 Hz, H-3), 4.80 (1H, t, J=8.8 Hz,
H-7), 5.65 (1H, s, H-12), 6.10 (1H, s, H-22).
BC.NMR (100 MHz, CDCly) §: 215.0 (C-15),
197.8 (C-23), 191.6 (C-11), 180.5 (C-26), 170.6
(C-OAc), 155.8 (C-8), 154.1 (C-20), 143.1 (C-9),
126.2 (C-22), 78.7 (C-12), 78.2 (C-3), 66.3 (C-7),
59.9 (C-14), 47.5 (C-24), 50.1 (C-13), 49.2 (C-5,
17), 38.7 (C-6), 38.6 (C-4), 38.5 (C-16, 10),
34.6 (C-25), 34.5 (C-1), 27.4 (C-2), 26.7 (C-32),
23.8 (C-31), 20.6 (C-30), 20.6 (C-OAc), 20.4
(C-21), 19.5 (C-19), 17.0 (C-27), 14.2 (C-18),

& 12: AEBAR (HFED. EI-MS m/z: 512
[M]", 494.2, 382.1.374.1, 260.1, 192.0, 64.1, 69.0,
43.0, eI TN CyHaO7. 'H-NMR (400
MHz, CDCly) 6: 0.86 (3H, s, H-18), 1.08 (3H,
s, H-31), 1.10 (3H, s, H-30), 1.21 (3H, d, J=7.2
Hz, H-27), 1.22 (3H, s, H-19), 1.38 (3H, s,
H-32), 2.14 (3H, s, H-21), 4.86 (1H, t, J=8.8 Hz,
H-7), 6.02 (1H, brs, H-22). “C-NMR (100 MHz,
CDCl3) d: 216.6 (C-3), 216.6 (C-15), 197.9 (C-11),
197.0 (C-23), 180.3 (C-26), 157.4 (C-8), 153.7
(C-20), 1413 (C-9), 124.7 (C-22), 66.3 (C-7),
58.6 (C-14), 49.7 (C-17), 48.8 (C-5, 12), 475
(C-24), 46.7 (C-4), 459 (C-13), 383 (C-10),
37.8 (C-16), 35.6 (C-1), 34.7 (C-25), 34.2 (C-2),
27.6 (C-6), 27.0 (C-30), 24.7 (C-32), 20.9 (C-21),
20.7(C-31), 19.0(C-18), 18.1(C-19), 17.0(C-27).
DAE ot 5 okt 8, s e e 12 iR
Z ¥R D (ganoderenic acid D).

EW13: AR (FED. EI-MS: EI-MS
miz: 514 [M]", 496.3, 356.2, 273.2, 246.1, 167.1,
69.0, 43.0, fi5E H43 T3 A C30HgpO7. 'H-NMR (400
MHz, CDCl3) §: 0.96 (3H, d, J=6.0 Hz, H-21),
1.00 (3H, s, H-18), 1.07 (3H, s, H-31), 1.09
(3H, s, H-30), 120 (3H, d, J=7.2Hz, H-27),
122 (3H, s, H-19), 131 (3H, s, H-32), 4.87
(1H, t, J=8.8 Hz, H-7). “C-NMR (100 MHz,
CDCl3) §: 217.6 (C-3), 216.7(C-15), 207.6 (C-23),
197.6 (C-11), 180.6 (C-26), 157.8 (C-8), 1412
(C-9), 66.3 (C-7), 59.3 (C-14), 50.1 (C-12),
49.0 (C-5), 48.8 (C-22), 46.7 (C-4), 46.5 (C-24),
45.6(C-17), 45.0(C-13), 41.0(C-16), 38.2(C-10),
35.6 (C-1), 34.5 (C-25), 34.2 (C-2), 32.0 (C-20),
27.6 (C-6), 27.0 (C-30), 24.7 (C-32), 20.7 (C-31),
19.6 (C-21), 18.1(C-19), 17.7(C-18), 16.9(C-27).
DA ode 5 SO 8, s e e 13 N
RZM D (ganoderic acid D).

4 MTT ENERZ ZGEER LR 5 3 A ZLBR= 20 A
SK-BR-3 B#I =

KB EAL GRS, % T & DMSO,
sl 20 mmol/L FIVA . AHII I AR 10
ul, I 90 uL DMSO. 900 pL FILiEEFREE, Fi
FERK 200 pmol/L, £ H o HORH S A=K i an i 207
& 10%JI64- 117 1) RPMI-1640 57735 rh, B0 58
ERRRWCET B AN s, AT T il A v Fohik
WEOH AL, 96 FLEUBEALEFH 40 Hadi 180 pL (4
A E 2 10 000 40 L/ALD, 7537 C. 100%AH%S
WEE. & 5% CO, NI FRM TN R 24 h J5, BkfLn
20 pL FEAEI (ZRBETRCH 20 pmol/L) . FFRA
PG CBEIRIE DMSO) S AR ORI,
FHBIBE 3 AR L. FIELERFE 48 h, HI MTT ik
Mg . FEFLINA 5 mg/mL MTT %3 20 pL, Zk4kh;
% 4 h )5, e BiEW. B 100 pL
DMSO, Esyk Y 5 min 145550 2R,
TEEFRIX 492 nm PG ELE, e RE(E, T
FINHIRFNHIR= (4 w—Ad ) /A%, L 4. &
FIXT RIS, A 5 INFEALROGE]. 45 RS 6
71 20 pmol/L W X A FL M 41 s SK-BR-3 (¥4l
HIHE K 40.3%, Son T IEEd, HAabih &
WITESIREE T AR B iE I
Bk
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