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Studies on Chemical Constituents of Triterpenoids from Ganoderma sinense
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Abstract : Seven compounds were isolated from the 95% .ethanol extract of Ganoderma sinense. Their structures were
characterized as Ganosinensic acid C (1) ,Lucidenic acid A (2) , Lucidone B (3) , Ganoderenic acid B (4) , Ganode-
renic acid E (5) ,Ganoderic acid H (6) and Ganoderic acidT (7). Compound 1 was a new natural product by means of
2D-NMR and HR-ESI-MS experiments. MTT assays wereperformed to detect the viability of DU145 , CEM and Hela
cells by different concentrations of 1 Compound 1. showed: cytotoxic activities with ICy, values of 28.8 +1.5 pMol/L a-
gainst Hela cells.
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Fig. 1  Chemical structure of compound 1
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Fr.2.4(1.1 g) [ 214 HPLC, - 0. 2% IRk
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LEW1 FEsPRREE(HE-K) , 50T 1
ez S ff s mp. 214 ~216 C;[ o]y +135.6 (¢ 0.1,

MeOH) ;IR ( KBr) vmax;3 346,2 987,1 715,1 615,
1391,1182,1 048;'H NMR (C,D,N,600 MHz) §:
2.80 (1H,m,H-1),2.48 (1H,m,H-2a),3.03 (1H,
m,H-2b),2.01 (1H,m,H-5),2.04 (1H,m,H-6a),
2.37 (1H,m,H-6b),5.20 (1H,dd,J=8.4,3.8 Hz,
H-7),2.03 (1H,m,H-12a),2.34 (1H,m,H-12b),
2.68 (1H, m, H-16a),2.82 (1H, m,H-16b),3.25
(1H,m,H-17),1.34 (3H,s,H-18)41.68 (3H,s,H-
19),2.28 (3H,s,H-21),6.38 (1H,s,H-22),2. 64
(1H,m,H-24a),3.20 (1H,m,H-24b),3.31/ (1H,
m,H-25),1.36 (3H,s,H28),1.13 (3H,s,H-29),
1.38 (3H,s,H-30) ;”C NMR (C;D,N, 150 MHz) §:
56.9 (d,C-1),36.2.(t,C2),216.1 (s,C-3),46.6
(s,C4),55.3 (d,C-5),29.6 (1,C-6),67.8 (d,C-
7),136.2 (s,C-8),154.9 (s,C9),48.6 (s,C-10),
83.0 (s,C-11),36:5 (t,C-12),47.3 (s,C-13),
61.5(s,C-14),213.1 (s,C-15),37.1 (t,C-16),
50.4 (d;,C-17),19.1 (q,C-18),18.4 (q,C-19),
154.6 (s,C-20),21.8 (d,C-21),125.3 (d,C22),
198.6 (s,C23),48.2(t,C24),35.5 (d,C-25),
178.2 (s,C-26),17.6 (q,C-27),26.9 (q,C-28),
20.4 (q,C-18) ; ESI-MS; m/z 511 [ M-H ], HR-ESI-
MS m/z 535.26651[ M + Na] * (3184 F 535. 26661
[M+Na]™),

LEW?2 HEasREE(HE-K), 506 TH
P 44 475 ; ESI-MS: m/z 481 [M + Na]*,457 [ M-
H] ;'H NMR (C,D;N,600 MHz) §:5.10 (1H,dd,J
=9.0,7.2 Hz, H7),1.22 (3H, s, H-18),0.97
(3H,s,H-19),0.94 (3H,d,J=8.4 Hz,H-21),1. 10
(3H,s,H-25),1.16 (3H,s,H26),1.33 (3H,s,H-
27 );"C NMR (C,D,N,150 MHz) §: 31.6 (C-1),
34.5 (C-2),215.7 (C-3),46.8 (C4),49.0 (C-
5),28.8 (C-6),66.2 (C-7),159.5 (C-8),140.8
(C-9),38.4 (C-10),198.2 (C-11),50.9 (C-12),
45.2 (C-13),59.0 (C-14),216.7 (C-15) ,41.6 (C-
16),45.4 (C-17),18.0 (C-18),18.2 (C-19),36.0
(C20),18.0 (C21),31.3 (C22),38.4 (C-23),
176.0 (C-24)),27.0 (C-25),20.8 (C-26),25.0
(C27) o LA b3l ot 5 3ck ™ % b A — 2k,
YRR B YRR ZR A,

HEW3 AesRSE(FE-K) , 5% TH
JiE S {}i; ESI-MS: m/z 423 [M + Na]*,399 [ M-
H] ;'H NMR (C,D,N,600 MHz) §: 5.22 (1H,dd,J
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=8.4,6.6 Hz, H7),1.34 (3H,s, H-18),1.12
(3H,s,H-19),2.20 (3H,s,H-21),1.15 (3H,s, H-
22),1.11 (3H,s,H23),1.47 (3H,s,H-24);"C
NMR (C,D,N,150 MHz) 6: 36.0 (C-1),34.6 (C-
2),215.8 (C-3),45.0 (C4) ,48.9 (C-5),31.0(C-
6),65.8 (C-7),159.3 (C-8),141.2 (C-9),38.6
(C-10),197.3 (C-11) ,49.4 (C-12),46.7 (C-13),
58.4 (C-14),215.7 (C-15),36.0 (C-16) ,54.4 (C-
17),18.3 (C-18),20.8 (C-19),206.2 (C=20),
31.0 (C-21),27.0 (C-22),20.0 (C-23),25.6 (C-
24) o Rl o S Sckt ! R H AR — B, ek
EACE W R AR 2 B,

wEW4 o JoE B R (HBEE-K) ; ESI-
MS:m/z 515 [M + H]",513 [M-H];'H NMR
(CsDN, 600 MHz) §; 1.07 (3H,s, H-18),1.41
(3H,s,H-19),2.26 (3H,s,H-21),6.34 (1H,s,H-
22),1.39 (1H,d,J =6.6,H-27),1.26 (3H,s, H-
28),1.09 (3H,s,H29),1.47 (3H,s,H-30);"C
NMR (C,D,N,150 MHz) §: 35.0 (C-1),27.8 (C-
2),76.6 (C-3),38.5 (C4),49.3 (C-5),27.4(C-
6),65.8 (C-7),158.2 (C-8),141.9 (C9),38.4
(C-10),198.1 (C-11),49.1 (C-12),45.7 (C-13),
57.4 (C-14) ,214.3 (C-15),37.8 (C-16),48.9.(C-
17),17.8 (C-18),18.4 (C-19),153:5 (C-20),
20.1 (C21),124.5 (C-22),197.00 (G23) ,47.5
(C-24),34.7 (C25),177.4 (€-26),16.8 (C-27),
28.0 (C-27),15.6 (C-28),24.3 (C-29), VI I %k
i 55k X AR MO R 4 RS
T2 B,

LEWS e R (HEE-K) ; ESI-
MS:m/z 529 [M+ H]*,527 [M - H],"H NMR
(C,D;N,600 MHz) 8+.5.22 (1H,dd,J =8.4,6.6
Hz H-7) ,1.10 (3H,s,H-18),1.46 (3H,s,H-19),
2.71 (3H,syH=21),1.38 (1H,d,J =7.8,H-27),
1.26 (3H,s,H-28),1.17 (3H,s,H-29),1.47 (3H,
s,H-30);°C NMR (C,D,N,150 MHz) §: 25.4 (C-
1),29.0 (C2),215.3 (C-3),48.5 (C4),50.6
(C-5),35.8 (C6),65.7 (C7),155.6 (C-8),
141.3 (C-9),40.4 (C-10),200.9 (C-11),78.9 (C-
12),59.6 (C-13),52.7 (C-14),215.7 (C-15),
38.3 (C-16),49.3 (C-17),18.3 (C-18),17.7 (C-
19),160.0 (C20),22.1 (C-21),125.8 (C22),
199.1 (C-23),46.9 (C-24),35.4 (C-25),178.3

(C-26),13.7 (C-27),24.1 (C28),18.3 (C-29),
26.6 (C-30), LI b %t 530k »f kA —3,
S ENEY S AR 2GR E,

wEW6e  HEAFRMIK(HE-K) ; ESI-MS:
m/z573 [M+H]*,571 [M-H] ;'H NMR (C,D;N,
600 MHz) §: 3.40 (1H,dd,J=11.2,4.8 Hz,H-3),
1.77 (1H,dd,J =13.2,2.4 Hz,H-5),6.07 (1H,s,
H-12),1.03 (3H,s, H-18),1.42«(3H, s;H-19),
1.35 (3H,d,J =7.2 Hz, H27),1.17 (3H, s, H-
28),1.06 (1H,s,H=29),1.95 (3H,s,H-30),2.30
(3H,s,12-0Ac) ;" C NMR ( C;D,N, 150 MHz) §:
33.6 (C-1),28.2 (C-2),76.7.(C-3).,39.7 (C4),
52.0 (C-5),37.4 (€-6),199.3 (C-7),152.2(C-
8),146.4 (C9) /41.0°(€-10),194.8 (C-11),79.9
(C-12),48.4 (C=13) ,59.1 (C-14),206.3 (C-15),
38.2 (CH6),45.2(C- C-17),12.5 (C-18),18.2
(C-19),29.9 (C-20),21.3 (C-21),48.8 (C22),
208.6 (C-23),47.2 (C24),35.7 (C25),178.4
(C-26),17.7 (C-27),20.8 (C-28),28.3 (C-29),
16.2 ((C-30),170.3,20.8 (12-AC)., L\ ¥R S
SO Xt F AR — B, s A 6 N R 2R
H,

wEWT 6 JoE B R (HBEE-K) ; ESI-
MS:m/z 555 [M + Na]*,531 [M-H];'H NMR
(C;D4N,600 MHz) )§: 3.47 (1H,dd,J=11.2,4.8
Hz,H-3),5.17 (1H,t,] =8.4 Hz,H-7),1.26 (3H,
s,H-18),1.46 (3H,s,H-18),1.45 (3H,s,H-=28),
1.56 (1H,s, H-21),1.33 (3H,d, J =7.2 Hz, H-
27),1.10 (3H,s,H-29),1.71 (3H,s,H-30);"C
NMR (C;D,N,150 MHz) §: 35.6 (C-1),28.6 (C-
2),77.5 (C-3),39.3 (C4),48.6 (C-5),28.0 (C-
6),67.1 (C-7),158.3 (C-8),142.7 (C9),39.3
(C-10),198.8 (C-11),51.3 (C-12),46.3 (C-13),
59.9 (C-14),217.5 (C-15),37.2(C-16),49.7 (C-
17),19.6 (C-18),18.8 (C-19),72.8 (C-20),27.4
(C-21),55.8(C-22),209.3 (C-23),48.4 (C-24),
35.5 (C-25),178.5(C-26) ,17.6 (C27),28.7 (C-
28),16.4 (C-29),25.3 (C-30), LI I %5
Bk X AR — B MO B A T W R ER L

4 FEENE

R MTT 6P AL & 9 1 16 8] e B2 R %
DU145 4fiffid k. CEM 4fl g bk A1 Hela 20 S PR (1) 40 2
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