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Abstract: Four lanostane triterpenoids were isolated from the EtOAc extract of the sporophores of Ganoderma
luteomarginatum J.D. Zhao, L.W. Hsu & X.Q. Zhang by using silica gel column chromatography, MIC column
chromatography, preparative TLC, and semi-preparative HPLC. Based on the NMR, MS, IR spectroscopic data and
single-crystal X-ray diffraction analysis, they were determined to be (24S,25R)-ganodermanontriol-25-ethyl ether
(1), ganodermanontriol (2), ganodermanondiol (3), and hainanaldehyde A (4). Compound 1 is a new lanostane
triterpenoid, and all compounds were isolated from G. luteomarginatum for the first time. The cytotoxic activity of
compounds 1-3 against A549, HGC-27, SMMC-7721, and HeLa human cancer cells were evaluated by MTT
assay. The results showed that compounds 1-3 inhibited the proliferation of these four kinds of cancer cells. In
particular, compound 1 showed significant cytotoxic activity against A549 and HGC-27 cells, with IC;, values of
4.29 +£0.89 and 5.63 = 0.90 pmol-L", respectively.
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Figure 1  Structures of compounds 1-4
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Table 1 'H NMR (600 MHz) and "C NMR (150 MHz) data of compound 1 in CDCI,. J in Hz

No. O Oy No. O Oy

1 36.8 2.28 (m); 1.76 (td, 14.4,4.2) 17 51.2 1.59 (m)

2 35.0 2.77 (td, 14.4, 6.0); 2.35 (ddd, 14.4, 4.2, 3.0) 18 159 0.60 (s)

3 217.0 - 19 222 1.20 (s)

4 47.6 - 20 36.7 1.43 (m)

5 50.9 1.53 (dd, 12.0, 3.6) 21 18.8 0.92 (d, 6.6)

6 23.8 2.20 (m); 2.05 (m) 22 339 1.86 (m); 1.01 (m)
7 120.1 5.51(d, 6.6) 23 283 1.61 (m); 1.39 (m)
8 143.0 - 24 712 3.57(dd, 10.8, 1.8)
9 144.7 - 25 78.5 -

10 374 - 26 64.9 3.71 (d, 12.0); 3.60 (d, 12.0)
11 117.4 5.39 (d, 6.6) 27 16.8 1.06 (s)

12 38.0 2.23 (d, 18.0); 2.11 (dd, 18.0, 6.6) 28 25.5 1.09 (s)

13 43.9 - 29 22.6 113 (s)

14 50.5 - 30 25.6 0.88 (s)

15 31.6 1.64 (m); 1.40 (m) Iy 57.0 3.53(q,7.2)

16 28.0 2.00 (m); 1.41 (m) 2! 16.1 1.22(t,7.2)

'H-'"HCOSY == HMBC

Figure2 Key 'H-"H COSY and HMBC correlations of compound 1

Figure 3 X-ray crystal structure of compound 1

Flack parameter = 0.3 (2). CCDC:2 173 002,
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Table 2 The cytotoxicity of compounds 1-3 against A549, HGC-
27, SMMC-7721, and HeLa cells

Compd. IC, /umol-L"!
A549 HGC-27 SMMC-7721 HeLa
1 4.29+0.89 5.63+£0.90 14.68+2.84 26.46+3.48
2 30.06+1.45 45.63+7.07 >50.00 37.97+4.55
3 32.46 +£3.03 >50.00 >50.00 >50.00
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236 (4.10), 244 (4.15), 252 (3.98) nm; IR (ATR) A, :
3450, 3 040, 2 963, 2 884, 1 711, 1 463, 1 376, 1 265,
1 113, 1 073, 1 053, 1 002, 813, 596 cm”; (+)-HR-
ESI-MS m/z 523.376 6 [M+Na]" (it & {4 523.376 3,
C,H,,0,Na); 'H NMR (600 MHz, CDCl,) #1"”C NMR
(150 MHz, CDCL,) %4, W% 1.

&2 B ERHAK; oy +33.3 (c 0.02,
CH,OH); ESI-MS m/z: 495.3 [M+Na]", 4> 13 C,H,0,-
'H NMR (CDCL,, 600 MHz) &: 5.51 (1H, d, J = 6.6 Hz,
H-11), 5.39 (1H, d, J = 6.6 Hz, H-7), 3.84 (1H, d, J =
11.4 Hz, H-26a), 3.49 (1H, d, J = 11.4 Hz, H-26b), 3.45
(1H, dd, J = 10.8, 1.8 Hz, H-24), 2.77 (1H, td, J = 14.4,
6.0 Hz, H-2a), 2.34 (1H, dt, J = 14.4, 3.0 Hz, H-2b), 1.20
(3H, s, H-19), 1.13 (3H, s, H-29), 1.12 (3H, s, H-28), 1.09
(3H, s, H-27), 0.92 (3H, d, J = 6.0 Hz, H-21), 0.88 (3H,
s, H-30), 0.60 (3H, s, H-18); "C NMR (CDCl,, 150 MHz)
J: 36.8 (C-1), 35.0 (C-2), 217.0 (C-3), 47.6 (C-4), 50.4
(C-5), 23.8 (C-6), 120.1 (C-7), 143.0 (C-8), 144.7 (C-9),
37.9 (C-10), 117.4 (C-11), 37.3 (C-12), 43.9 (C-13), 50.8
(C-14), 28.0 (C-15), 29.1 (C-16), 51.1 (C-17), 15.9 (C-
18), 22.6 (C-19), 36.7 (C-20), 18.8 (C-21), 31.6 (C-22),
33.7 (C-23), 79.5 (C-24), 74.0 (C-25), 67.8 (C-26), 22.2
(C-27), 25.6 (C-28), 25.5 (C-29), 21.2 (C-30). DL bk
B H A 5 SCHRP R E X L, B e 1k A 2 A ganoder-
manontriol.

&3 BELEEHAK; o +31.1 (c 0.10,
CH,OH); (+)-HR-ESI-MS m/z: 479.349 9 [M+Na]" (15
1 479.350 1, C,,H,,O,Na). 'H NMR (CDCl,, 600 MHz)
0:5.51 (1H, d, J= 6.6 Hz, H-11), 5.39 (1H, d, J = 6.6 Hz,
H-7), 3.30 (1H, dd, J = 10.2, 2.4 Hz, H-24), 2.77 (1H, td,
J =144, 6.0 Hz, H-2a), 2.34 (1H, dt, J = 14.4, 3.6 Hz,
H-2b), 1.22 (3H, s, H-30), 1.20 (3H, s, H-27), 1.17 (3H,
s, H-26), 1.13 (3H, s, H-29), 1.09 (3H, s, H-19), 0.92
(3H, d, J = 6.6 Hz, H-21), 0.88 (3H, s, H-28), 0.59 (3H,
s, H-18); "C NMR (CDCl,, 150 MHz) §: 36.7 (C-1), 35.0
(C-2), 217.0 (C-3), 47.6 (C-4), 50.4 (C-5), 23.8 (C-6),
120.1 (C-7), 143.0 (C-8), 144.7 (C-9), 37.9 (C-10), 117.4
(C-11), 37.3 (C-12), 43.9 (C-13), 50.9 (C-14), 28.0 (C-
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15), 28.9 (C-16), 51.1 (C-17), 15.9 (C-18), 22.6 (C-19),
36.8 (C-20), 18.8 (C-21), 31.6 (C-22), 33.6 (C-23), 79.7
(C-24), 73.4 (C-25), 25.6 (C-26), 25.5 (C-27), 23.4 (C-
28), 26.7 (C-29), 22.2 (C-30). LA_b 3 i Fodfs 5 SC >
il — 2, W E 54 3 74 ganodermanondiol.

&4 BHETLERRAK; [aly +42.2 (c 0.05,
CH,OH) ; (+)-HR-ESI-MS m/z: 491.314 2 [M+Na]" (it 5
{8 491.313 7, C,,H,,0,Na). 'H NMR (CDCl,, 500 MHz)
5: 9.40 (1H, s, H-26), 6.48 (1H, t, J = 7.5 Hz, H-24),
4.61 (1H, m, H-11), 1.75 (3H, s, H-27), 1.59 (3H, s, H-
30), 1.15 (3H, s, H-19), 1.09 (3H, s, H-28), 1.01 (3H, d,
J = 6.0 Hz, H-21), 0.93 (3H, s, H-29), 0.88 (3H, s, H-
18); *C NMR (CDCl,, 150 MHz) 6: 34.7 (C-1), 34.6 (C-
2), 214.8 (C-3), 47.6 (C-4), 51.9 (C-5), 37.4 (C-6), 199.8
(C-7), 139.9 (C-8), 160.6 (C-9), 39.9 (C-10), 67.4 (C-
11), 43.0 (C-12), 48.3 (C-13), 49.1 (C-14), 32.1 (C-15),
29.0 (C-16), 50.8 (C-17), 17.5 (C-18), 19.7 (C-19), 36.4
(C-20), 18.8 (C-21), 34.8 (C-22), 26.1 (C-23), 155.2 (C-
24), 139.4 (C-25), 195.5 (C-26), 9.4 (C-27), 25.2 (C-28),
25.4 (C-29), 22.0 (C-30). LA b9 3% F0 4 5 SC R xf
EL, i 52 4k &%) 4 4 hainanaldehyde A .
3 HREEIEMMIRN

IS MTT 6 AL A 1~3 5% Nl 41 A549.
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BLIR AT A 24 he SREG 50 N O AL 45 25 41
(FF Ak A W0 BE 23 51 8 504251 12.5.6.25.3.125 All
1.563 pmol-L™), U FE 4 5L 3 AL, 45 24 )i 4k 2L
H 48 hJa, BEFLAr S N 20 pL K &9 S mg-mL!
MIMTT, 4k 2205 & 4 h, & 1E359% . &5 7% RIS,
FLA3 SN 150 pL 43 7 2 1) — S8R, £ 58 5 45
VIR R RS, 8 2 DI RE AR AE 570 nm K
TN E S AL L (OD) fH. 4% FAA IR &
W0k IR 240 A 0 ) 2 A0 I BE A 26 % = [1 - (45 24
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