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Lanostane triterpenoids of Ganoderma lucidum and their inhibitory effect on
a-glucosidase
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Abstract: Objective To study the chemical constituents from the dried fruiting body of Ganoderma lucidum and its activities.
Methods The compounds were isolated and purified from the 95% ethanol extract of G. lucidum by silica gel CC, MPLC, HPLC, and
so on. Their structures were identified by extensive spectroscopic analysis. The compounds were evaluated for their inhibitory effects
against a-glucosidase compared with those of the positive control acarbose. Results A total of 11 lanostane triterpenoids were isolated
from the 95% ethanol extract of G. lucidum and identified as ganoderanol A (1), ganoderic acid H (2), ganoderic acid AM1 (3),
ganoderic acid D (4), methyl ganoderate D (5), ganolucidic acid E (6), 11a-hydroxy-3,7-dioxo-5a- lanosta-8,24 (E)-dien-26-oic acid
(7), ganoderenic acid D (8), lucidenic acid A (9), methyl lucidenate F (10), and lucidenic acid B (11). Conclusion Among them,
compound 1 is a new compound. Additionally, compounds 1 and 5 show moderate inhibitory effect on a-glucosidase.

Key words: Ganoderma lucidum (Leyss. ex Fr.) Karst.; lanostane-type; triterpenoids; a-glucosidase; ganoderanol A; methyl ganoderate D
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Fig. 1 New Lanostane triterpenoids obtained from G.
lucidum
1 #Ri5HR

UV-260 AN 0G T CHA B EHEA D,
RY-1G %5 sl e Ch RO A A IR A
A]); Autopol IV-T/V Jig 64 (3£ [E DKSH A );
i 3EPR1%: BRUKER 500 #ZREIEHR1C (TMS A
b, BRUKER A#]); JiifHi: API3200 %4l
(AB SCIEX A#]D;: f@sr & ik: Agilent 1100
Series LC-MSD-Trap-SL 1 (Agilent A 5] ); R0
FHE AL Agilent 1100 2 SRR (154X (Agilent
NED; HHRBAHEE: Angel Rp Cig (g A
JR); BAR{L: Thermo 354 %Y (Thermo A H)). #F
s (100~200. 160~200. 200~300 H, 75
Byt e b L) s MR OISR GFase (G ByiEEAL
T 06 B gy B liaaksn) CRERE S A e s IR 2086
A7 EWBE ED R R 2w A
Ik s O (OS2 Ry Sigma 2w 7.

M BVLI R R A IR AR, 28 B K
55— B J s e 0 R A ] AT o 20 E O R 2
Ganoderma lucidum (Leyss. ex Fr.) Karst I /815244

2 EEESE

HZ TSR 10 kg, VIR TGS 95%LBEM
PRI, 4R H 400 g /- 0T 10 L 284K,
TN 10% Eh 8 KA A 15 pH 4 30 KM IEE T 5
L B2, InAN =202 AR SEDTAEL 3
W AT AR e e 78 AR R i J 1521142
I3 112 g EAFE U 112 g & A i if e »
T AT IS AT /0 55, LA (20 & 1—~
12 D AERBEM R GEATIEN, L1328 63 M
5o WA 4 TLC RERAE R AT 20 b, 59048
LR G, R 14 MRS . b 8 SFEME
TLC AT 7R 15 R 21 D 56 R HA AR BL S5 ke
fibe Mt— b RiAH, AL HPLC, i+
HPLC (CH;CN-H,O #%:, s 8 mL/min,
MK 254, 280 nm) X} 8 SFEM (123 g) HHT &
Ge e, 192817 11 AMEE4 1 (CH;CN-H,0 37 -
63, t(g=56 min, 3.5mg). 2 (CH3;CN-H,0 42 : 58,
rR=47 min, 7.4 mg). 3 (CH;CN-H,O 42 : 58, =
25 min, 8.6 mg). 4 (CH3CN-H,0 40 : 60, =39
min, 5.8 mg). 5 (CH;CN-H,0 45 : 55, tr=42 min,
20.2 mg). 6 (CH;CN-H,0 37 : 63, =36 min, 4.6
mg). 7 (CH5CN-H,0 38 : 52, tg=34 min, 9.3 mg)-.
8 (CH;CN-H,O 37 : 63, =42 min, 7.5 mg). 9
(CH3CN-H,O 36 : 64, tx=47 min, 9.3 mg). 10
(CH5CN-H,O 44 : 66, tr=40 min, 19.4 mg). 11
(CH3CN-H,0 35 : 65, tg=31 min, 15.0mg),
3 Hm%gE

WEW1: AEILEEM AR, mp212~215 C,
[a]y +17.8° (c 0.1, CH;0H). UV BoRiZtb &4 H
FE v P 1 B R K 261 nm.o. HR-ESI-MS
TR T US> T35 T m/z 439.245 0 [M+Na] " (caled
for 439.246 0), 454 NMR #dl, &0 73RN0
C,sH305. 'H-NMR (500 MHz, CDCLy) %5 7 6 4
HIE(ES (04 1.03,1.10, 1.11, 1.13, 1.27, 1.36), 1 4>
FAMFIAE S (0n3.63,3.52), 1 MEMIKTIEAE
5 [0y 4.86 (1H, dd, J=9.5, 7.5 Hz, H-7)]. *C- NMR
(125 MHz, CDCL) #4317 25 Mfs s, Hie 4
3L, 2 NI (Oc 66.4, 67.3), 2 DAILHEK
M (6c 216.7, 218.2) LI 1 > a,B-AHAIE (5c
157.9, 141.2, 197.8). J@iE IR i 504 /b, e
AW 1 R IR 2 ) R B b 8 R 2 RS sy
K. S 11 'H-"H COSY i, Wis<s) 4
MEGRS (K 2), 2354 H-1/H-2 (0 2.95/2.52),
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H-5/H-6/H-7 (6y 1.57/2.13/4.86), H-16/H-17/H-20/ H-21
(0n 2.78/2.23/1.71/1.10), H-20/H-22 (8 1.71/3.63/3.52).
G 1 [ HMBC 3, RS XS
H-1/C-3, H-28/C-3, H-30/C-15 ffi5€ T 3,15- [ A
B. [, HMBC #HXf5*%5 H-6/C-7, H-5/C-7,
H-7/C-8, H-7/C-9 2T 7-OH MifffE. H22 5
C-17. C-20 DL Jz C-21 HImFEAH DGR T C-22 Az
FIE (8 2). B, g '"H-"H cOSY LLK HMBC
FIRAG S, % THE 1 g5 . £ NOESY
iR, H-7 5 H-5. H-30 B THISE (- 2), £
B H-7 g o K97, (R, R bR it e 44y
&) 1 S5 E I B0k F B IR R =k, Q]
2 7R, fir4 A ganoderanol A. 'H-NMR (500 MHz,
CDCly) y: 2.95 (1H, m, H-1a), 1.48 (1H, m, H-1b),
2.52 (1H, m, H-2a), 2.48 (1H, m, H-2b), 1.57 (1H, dd,
J=13.5, 1.5 Hz, H-5), 2.13 (1H, m, H-6a), 1.66 (1H,
m, H-6b), 4.86 (1H, dd, J = 9.5, 7.5 Hz, H-7), 2.78
(1H, d, J=17.0 Hz, H-12a), 2.72 (1H, d, J = 17.0 Hz,
H-12b), 2.78 (1H, m, H-16a), 2.17 (1H, m, H-16b),
2.23 (1H, m, H-17), 1.03 (3H, s, H-18), 1.27 (3H, s,
H-19), 1.71 (1H, m, H-20), 1.10 (3H, d, J = 6.5 Hz,
H-21), 3.63 (1H, dd, J = 11.0, 3.5 Hz, H-22a), 3.52
(1H, dd, J = 11.0, 5.5 Hz, H-22b), 1.13 (3H, s, H-28),
1.11 (3H, s, H-29), 1.36 (3H, s, H-30); *C-NMR (125
MHz, CDCl3) d¢: 35.7 (t, C-1), 34.3 (t, C-2), 216.7 (s,
C-3), 46.8 (s, C-4), 48.9 (d, C-5), 27.7 (t, C-6), 66.4
(d, C-7), 157.9 (s, C-8), 141.2 (s, C-9), 38.3 (s, C-10),
197.8 (s, C-11), 50.1 (t, C-12), 59.1 (s, C-13), 44.9 (s,
C-14), 218.2 (s, C-15), 40.8 (t, C-16), 42.6 (d, C-17),
17.8 (q, C-18), 18.2 (q, C-19), 38.0 (d, C-20), 16.8 (q,
C-21), 67.3 (t, C-22), 27.0 (q, C-28), 20.8 (g, C-29),
24.7 (g, C-30).

&Y 2: BEOICETER A, ESI-MS m/z: 595.0
[M+Na]"; 'H-NMR (500 MHz, CDCl3) dy: 3.27 (1H,

dd, J = 11.5, 5.0 Hz, H-3), 5.64 (1H, s, H-12), 0.90
(3H, s, H-18), 1.36 (3H, s, H-19), 0.99 (3H, d, J = 6.0
Hz, H-21), 1.23 (3H, d, J = 7.0 Hz, H-27), 1.04 (3H, s,
H-28), 0.83 (3H, s, H-29), 1.77 (3H, s, H-30), 2.25
(3H, s, Ac); “C-NMR (125 MHz, CDCl3) dc: 36.8
(C-1), 27.4 (C-2), 77.7 (C-3), 40.6 (C-4), 51.5 (C-5),
33.4 (C-6), 199.1 (C-7), 151.9 (C-8), 39.2 (C-9), 39.2
(C-10), 194.1 (C-11), 79.3 (C-12), 48.1 (C-13), 58.6
(C-14), 206.0 (C-15), 38.0 (C-16), 44.8 (C-17), 12.3
(C-18), 18.1 (C-19), 29.5 (C-20), 21.8 (C-21), 48.5
(C-22), 207.6 (C-23), 46.5 (C-24), 34.6 (C-25), 180.3
(C-26), 17.0 (C-27), 28.0 (C-28), 15.7 (C-29), 21.4
(C-30), 21.0 (Ac), 170.4 (Ac). LI E#dity cikdiiE
A, A 2 W R 2R H.
a3 B JiE A, ESI-MS m/z: 513.5
[M—H] ", C3Hs07. "H-NMR (500 MHz, CDCl3) dy;:
2.84 (1H, m, H-1a), 1.25 (1H, m, H-1b), 1.75 (1H, m,
H-2a), 1.70 (1H, m, H-2b), 3.28 (1H, dd, J=11.5, 4.5
Hz, H-3), 1.59 (1H, dd, J = 13.5, 4.5 Hz, H-5), 2.60
(2H, m, H-6), 2.87 (1H, d, J = 16.0 Hz, H-12a), 2.68
(1H, d, J = 16.0 Hz, H-12b), 2.67 (1H, m, H-16a),
1.92 (1H, dd, J = 18.5, 9.0 Hz, H-16b), 2.22 (1H, m,
H-17), 0.86 (3H, s, H-18), 1.28 (3H, s, H-19), 2.12
(1H, m, H-20), 0.97 (3H, d, J = 6.5 Hz, H-21), 2.37
(2H, m, H-22), 2.82 (1H, m, H-24a), 2.46 (1H, dd, J =
18.0, 5.0 Hz, H-24b), 2.98 (1H, m, H-25), 1.22 (3H, d,
J = 7.5 Hz, H-26), 1.03 (3H, s, H-28), 0.89 (3H, s,
H-29), 1.52 (3H, s, H-30); ""C-NMR (125 MHz,
CDCls) ¢c: 33.8 (C-1), 27.5 (C-2), 77.8 (C-3), 39.3
(C-4), 51.0 (C-5), 36.4 (C-6), 199.5 (C-7), 147.2
(C-8), 151.8 (C-9), 40.6 (C-10), 199.9 (C-11), 49.7
(C-12), 57.2 (C-13), 44.5 (C-14), 207.82 (C-15), 16.4
(C-16), 45.1 (C-17), 16.4 (C-18), 18.0 (C-19), 32.2
(C-20), 19.8 (C-21), 49.1 (C-22), 207.84 (C-23), 46.6
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(C-24), 34.6 (C-25), 17.0 (C-26), 180.4 (C-27), 28.0
(C-28), 15.6 (C-29), 22.1 (C-30). LL_F%¥s 5 SCiikIR
EHEA S, A 3 R ER AMI.

a4 AEIEE A, ESI-MS m/z: 553.2
[M-+Na]", C30H4,05. 'H NMR (500 MHz, CDCls) 6y
2.85 (1H, m, H-1a), 1.51 (1H, m, H-1b), 2.55 (1H, m,
H-2a), 2.48 (1H, m, H-2b), 1.55 (1H, m, H-5), 2.09
(1H, m, H-6a), 1.71 (1H, m, H-6b), 4.88 (1H, dd, J =
9.0, 7.5 Hz, H-7), 3.88 (1H, brs, H-12), 2.75 (1H, m,
H-16a), 1.97 (1H, m, H-16b), 2.13 (1H, m, H-17),
0.95 (3H, s, H-18), 1.23 (3H, s, H-19), 2.03 (1H, m,
H-20), 1.18 (3H, d, J = 6.5 Hz, H-21), 2.60 (1H, m,
H-22a), 2.14 (1H, m, H-22b), 2.53 (1H, m, H-24a),
2.41 (1H, m, H-24b), 1.55 (1H, m, H-25), 1.07 (3H,
3H, d, J= 6.5 Hz, H-27), 1.13 (3H, s, H-28), 1.10 (3H,
s, H-29), 1.49 (3H, s, H-30); “C-NMR (125 MHz,
CDCl;) dc: 36.8 (C-1), 35.1 (C-2), 218.7 (C-3), 47.6
(C-4), 49.7 (C-5), 29.1 (C-6), 67.2 (C-7), 160.6 (C-8),
141.1 (C-9), 39.2 (C-10), 201.1 (C-11), 80.4 (C-12),
50.3 (C-13), 60.3 (C-14), 219.6 (C-15), 40.4 (C-16),
47.8 (C-17), 18.7 (C-18), 17.9 (C-19), 33.1 (C-20),
21.1 (C-21), 49.0 (C-22), 211.1 (C-23), 41.7 (C-24),
36.1 (C-25), 180.6 (C-26), 17.6 (C-27), 27.6 (C-28),
19.2 (C-29), 27.4 (C-30). LA %l 5 CkiiE R A
— 5, W E A 4 W RZE D.

&M s At e B K, ESI-MS m/z 527.5
[M—H] ", C3HyuO07. "H-NMR (500 MHz, CDCls) dy;:
2.94 (1H, m, H-1a), 1.50 (1H, m, H-1b), 2.57 (1H, m,
H-2a), 2.51 (1H, m, H-2b), 1.55 (1H, m, H-5), 2.11
(1H, m, H-6a), 1.66 (1H, m, H-6b), 4.84 (1H, m, H-7),
2.77 (2H, d, J = 17.0, H-12), 2.66 (1H, m, H-16a),
2.05 (1H, m, H-16b), 2.15 (1H, m, H-17), 1.03 3H, s,
H-18), 1.26 (3H, s, H-19), 2.15 (1H, m, H-20), 1.00
(3H, d, J = 6.5 Hz, H-21), 2.45 (1H, m, H-22a), 2.36
(1H, m, H-22b), 2.75 (1H, m, H-24a), 2.43 (1H, m,
H-24b), 2.95 (1H, m, H-25), 1.19 (3H, d, J = 6.5 Hz,
H-27), 1.13 (3H, s, H-28), 1.11 (3H, s, H-29), 1.34
(3H, s, H-30), 3.68 (3H, s, OCH;); “C-NMR (125
MHz, CDCls) dc: 35.7 (C-1), 34.3 (C-2), 216.6 (C-3),
46.8 (C-4), 49.1 (C-5), 27.7 (C-6), 66.3 (C-7), 157.8
(C-8), 141.2 (C-9), 38.3 (C-10), 197.6 (C-11), 50.2
(C-12), 45.0 (C-13), 59.3 (C-14), 217.6 (C-15), 41.0
(C-16), 45.7 (C-17), 17.7 (C-18), 19.6 (C-19), 32.0

(C-20), 18.2 (C-21), 48.9 (C-22), 207.7 (C-23), 46.7
(C-24), 34.7 (C-25), 176.7 (C-26), 20.8 (C-27), 27.0
(C-28), 17.1 (C-29), 24.7 (C-30), 51.9 (OCH3). LL_L
$od 5 ScmRAE A 5, st A s bR
ZR D HiE.

E 6: B E M A, ESI-MS m/z: 519.3
[M+CI]", C3HasOs. "H-NMR (500 MHz, CDCl3) dy;:
2.57 (1H, m, H-1a), 2.25 (1H, m, H-1b), 2.57 (1H, m,
H-2a), 2.21 (1H, m, H-2b), 2.11 (1H, m, H-5), 2.36
(2H, m, H-6), 2.11 (1H, m, H-7a), 1.72 (1H, m, H-7b),
2.05 (2H, m, H-12), 3.89 (1H, m, H-15), 2.06 (1H, m,
H-16a), 1.45 (1H, m, H-16b), 1.87 (1H, m, H-17),
0.70 (3H, s, H-18), 1.34 (3H, s, H-19), 2.38 (1H, m,
H-20), 0.96 (3H, d, J = 6.5 Hz, H-21), 2.65 (1H, m,
H-22a), 2.13 (1H, m, H-22b), 2.76 (1H, m, H-23a),
1.85 (1H, m, H-23b), 6.93 (1H, t, J = 7.0 Hz, H-24),
1.88 (3H, s, H-27), 1.11 (3H, s, H-28), 1.12 (3H, s,
H-29), 0.97 (3H, s, H-30); "“C-NMR (125 MHz,
CDCls) dc: 35.4 (C-1), 34.4 (C-2), 214.6 (C-3), 47.2
(C-4), 50.4 (C-5), 23.8 (C-6), 31.9 (C-7), 162.8 (C-8),
139.5 (C-9), 39.5 (C-10), 198.2 (C-11), 47.9 (C-12),
44.9 (C-13), 41.4 (C-14), 72.7 (C-15), 28.2 (C-16),
45.6 (C-17), 15.9 (C-18), 17.9 (C-19), 37.1 (C-20),
25.0 (C-21), 35.2 (C-22), 30.2 (C-23), 141.4 (C-24),
128.5 (C-25), 170.9 (C-26), 12.5 (C-27), 25.4 (C-28),
21.4 (C-29), 11.9 (C-30). LA % 5 SCikiE A
— 5, % E A 6 S ganolucidic acid E.

WEW 7. BOTCEIEK K, ESI-MS m/z: 485.4
[M-+H]", C3HuOs. 'H-NMR (500 MHz, CDCls) 0y
2.30 (1H, m, H-1a), 2.17 (1H, m, H-1b), 2.72 (1H, m,
H-2a), 2.50 (1H, m, H-2b), 2.28 (1H, dd, J = 13.5, 4.5
Hz, H-5), 2.62 (1H, m, H-6a), 2.44 (1H, m, H-6b),
4.53 (1H, dd, J = 8.5, 5.0 Hz, H-11), 2.53 (1H, m,
H-12a), 1.87 (1H, m, H-12b), 2.11 (1H, m, H-15a),
1.64 (1H, m, H-15b), 1.99 (1H, m, H-16a), 1.31 (1H,
m, H-16b), 1.59 (1H, m, H-17), 0.69 (3H, s, H-18),
1.40 (3H, s, H-19), 1.40 (1H, m, H-20), 0.96 (3H, d,
J = 6.5 Hz, H-21), 1.59 (1H, m, H-22a), 1.21 (1H, m,
H-22b), 2.13 (1H, m, H-23a), 2.26 (1H, m, H-23b),
6.90 (1H, t, J = 7.0 Hz, H-24), 1.85 (3H, s, H-26), 1.12
(3H, s, H-28), 1.13 (3H, s, H-29), 1.15 (3H, s, H-30);
BC-NMR (125 MHz, CDCly) dc: 34.9 (C-1), 34.6
(C-2), 214.5 (C-3), 47.5 (C-4), 50.9 (C-5), 37.6 (C-6),
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199.5 (C-7), 142.2 (C-8), 158.8 (C-9), 40.1 (C-10),
65.8 (C-11), 44.6 (C-12), 48.2 (C-13), 47.6 (C-14),
32.7 (C-15), 28.0 (C-16), 49.8 (C-17), 17.0 (C-18),
19.3 (C-19), 36.1 (C-20), 18.4 (C-21), 34.7 (C-22),
25.9 (C-23), 145.6 (C-24), 126.6 (C-25), 172.3 (C-26),
12.0 (C-27), 25.2 (C-28), 21.6 (C-29), 25.4 (C-30). LA
R S SRR A Y, e A T N
11a-hydroxy-3,7-dioxo-5a-lanosta-8,24(E)-dien-26-
oic acid.

e 8: HELEEM AR, ESI-MS m/z 481.3
[M~+Na]", C30H4,07. 'H-NMR (500 MHz, CDCL3) 8y:
2.97 (1H, m, H-1a), 1.48 (1H, m, H-1b), 2.99 (1H, m,
H-2a), 2.51 (1H, m, H-2b), 1.58 (1H, dd, J = 13.5, 4.5
Hz, H-5), 2.12 (1H, m, H-6a), 1.68 (1H, m, H-6b),
4.89 (1H, dd, J = 9.0, 7.5 Hz, H-7), 2.57 (1H, d, J =
17.0 Hz, H-12a), 2.63 (1H, d, J = 17.0 Hz, H-12b),
2.97 (1H, m, H-16a), 2.57 (1H, m, H-16b), 3.09 (1H, t,
J = 9.5 Hz, H-17), 0.89 (3H, s, H-18), 1.26 (3H, s,
H-19), 2.18 (3H, s, H-21), 6.05 (1H, brs, H-22), 2.66
(1H, m, H-24), 2.51 (1H, m, H-25), 1.25 (3H, d, J =
6.0 Hz, H-26), 1.13 (3H, s, H-28), 1.11 (3H, s, H-29),
1.41 (3H, s, H-30); "C-NMR (125 MHz, CDCls) d¢:
35.8 (C-1), 34.4 (C-2), 216.60 (C-3), 46.9 (C-4), 49.1
(C-5), 27.8 (C-6), 66.5 (C-7), 157.6 (C-8), 141.5
(C-9), 38.5 (C-10), 197.1 (C-11), 49.1 (C-12), 46.1
(C-13), 58.8 (C-14), 216.68 (C-15), 38.0 (C-16), 49.9
(C-17), 19.2 (C-18), 18.3 (C-19), 154.1 (C-20), 21.1
(C-21), 124.8 (C-22), 198.2 (C-23), 47.7 (C-24), 34.7
(C-25), 179.1 (C-26), 17.2 (C-27), 27.2 (C-28), 20.9
(C-29), 24.8 (C-30). VL %l 5 SRR IEFE A —
O, MRS 8 IR 2R D.

WEW9: ABTCEEH AR, ESI-MS m/z493.2
[M+CI]", Cy7H330¢. 'H-NMR (500 MHz, CDCL3) 6y
2.95 (1H, m, H-1a), 1.50 (1H, m, H-1b), 2.50 (1H, m,
H-2a), 2.47 (1H, m, H-2b), 1.58 (1H, m, H-5), 2.11
(1H, m, H-6a), 1.68 (1H, m, H-6b), 4.85 (1H, m, H-7),
2.76 (1H, d, J = 16.5 Hz, H-12a), 2.75 (1H, d, J=16.5
Hz, H-12b), 2.80 (1H, dd, J = 20.0, 8.5 Hz, H-16a),
2.17 (1H, m, H-16b), 2.01 (1H, m, H-17), 1.01 3H, s,
H-18), 1.26 (3H, s, H-19), 1.59 (1H, m, H-20), 0.99
(1H, d, J = 6.5 Hz, H-21), 1.80 (1H, m, H-22a), 1.37
(1H, m, H-22b), 2.47 (1H, m, H-23a), 2.35 (1H, m,
H-23b), 1.11 (3H, s, H-28), 1.09 (3H, s, H-29), 1.33

(3H, s, H-30); "C-NMR (125 MHz, CDCl;) dc: 30.9
(C-1), 34.4 (C-2), 217.0 (C-3), 46.9 (C-4), 49.0 (C-5),
27.7 (C-6), 66.5 (C-7), 157.9 (C-8), 141.4 (C-9), 38.4
(C-10), 197.9 (C-11), 50.3 (C-12), 45.1 (C-13), 59.5
(C-14), 218.1 (C-15), 41.2 (C-16), 46.4 (C-17), 17.8
(C-18), 18.3 (C-19), 35.3 (C-20), 18.1 (C-21), 30.5
(C-22), 35.8 (C-23), 178.4 (C-24), 27.1 (C-28), 20.9
(C-29), 24.8 (C-130). LA L#¥s 5 CHRRIEIEAR—
UL SE A 9 IR E R A

A 10: ETCETEH K, ESI-MS m/z 471.6
[M+H]", CysH3306. 'H-NMR (500 MHz, CDCl3) dy;:
2.85 (1H, m, H-1a), 1.77 (1H, m, H-1b), 2.60 (1H, m,
H-2a), 2.45 (1H, m, H-2b), 2.30 (1H, m, H-5), 2.67
(1H, m, H-6a), 2.44 (1H, m, H-6b), 2.88 (1H, d, J =
15.5 Hz, H-12a), 2.75 (1H, d, J = 15.5 Hz, H-12b),
2.80 (1H, m, H-16a), 1.95 (1H, m, H-16b), 2.15 (1H,
m, H-17), 0.86 (3H, s, H-18), 1.28 (3H, s, H-19), 1.55
(1H, m, H-20), 0.96 (3H, d, J = 6.5 Hz, H-21), 2.44
(1H, m, H-22a), 2.30 (1H, m, H-22b), 1.83 (1H, m,
H-23a), 1.38 (1H, m, H-23b), 1.14 (3H, s, H-28), 1.12
(3H, s, H-29), 1.65 (3H, s, H-30), 3.68 (3H, s, OCHs);
BC-NMR (125 MHz, CDCLy) dc: 34.7 (C-1), 34.0
(C-2), 215.5 (C-3), 47.1 (C-4), 51.1 (C-5), 37.4 (C-6),
199.6 (C-7), 149.9 (C-8), 147.0 (C-9), 39.5 (C-10),
199.5 (C-11), 49.1 (C-12), 44.0 (C-13), 57.3 (C-14),
207.4 (C-15), 40.0 (C-16), 45.3 (C-17), 16.2 (C-18),
18.8 (C-19), 35.5 (C-20), 18.4 (C-21), 30.9 (C-22),
31.1 (C-23), 173.9 (C-24), 27.8 (C-28), 20.4 (C-29),
21.0 (C-30), 51.8 (OCH3). LA %l 55 ek iiiE F A
— 3, MR A Y 10 R ZIE F .

E 11: AETGE BRI K, ESI-MS m/z 481.3
[M+Na]", C30H4,07. 'H-NMR (500 MHz, CDCl3) dy;:
2.79 (1H, m, H-1a), 1.34 (1H, m, H-1b), 2.64 (1H, m,
H-2a), 2.35 (1H, m, H-2b), 1.48 (1H, dd, J = 13.5, 2.0
Hz, H-5), 2.18 (1H, m, H-6a), 1.79 (1H, m, H-6b),
4.83 (1H, t, J = 8.5 Hz, H-7), 437 (1H, s, H-12), 2.68
(1H, m, H-16a), 2.31 (1H, m, H-16b), 2.47 (1H, m,
H-17), 0.83 (3H, s, H-18), 1.43 (3H, s, H-19), 1.96
(1H, m, H-20), 1.15 (1H, d, J = 6.5 Hz, H-21), 1.87
(1H, m, H-22a), 1.29 (1H, m, H-22b), 2.47 (1H, m,
H-23a), 2.35 (1H, m, H-23b), 1.13 (3H, s, H-28), 1.13
(3H, s, H-29), 1.44 (3H, s, H-30); C-NMR (125
MHz, CDCL3) d¢: 35.3 (C-1), 34.4 (C-2), 215.9 (C-3),
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46.8 (C-4), 49.6 (C-5), 27.9 (C-6), 66.0 (C-7), 158.4
(C-8), 140.7 (C-9), 37.8 (C-10), 199.8 (C-11), 78.5
(C-12), 51.8 (C-13), 60.4 (C-14), 2173 (C-15), 38.0
(C-16), 47.1 (C-17), 12.2 (C-18), 184 (C-19), 31.7
(C-20), 20.7 (C-21), 29.7 (C-22), 31.7 (C-23), 177.6
(C-24),26.5 (C-28), 21.4 (C-29), 23.5 (C-30). L ¥
i REA S, MO E A 11 R B.
4 LEY1~11 X - FEEEER D FI{ER
WA oMl (BERE) FCHIEK 0.2 U/mL
IR . p-THFEZR-B-D-2F-FLNL I B 7 (PNPG)
e % 2.5 mmol/L PNPG ¥ . B~ I8 g BH PE XF
W2, T 96 FLAH, REAL 140 pL BRI M il
(PB, pH 6.8) K W AK & H1 447 20 uL 0.2 U/mL ] a-
T 2 BT I DA B E T B I AF A S (RS
B FEAC IR A 25 504 1004 200+ 400 umol/L), DMSO
R LA IAE 1.6%  CANSE Wi 36 26 W B X0 4D 5
37 CIHEFF 15 min J&5, M 20 uL (2.5 mmol/L)
PNPG %, 4k%:T 37 CIEIFFE 15 min; A
80 uL (0.2 mol/L) Nay,COs 2 1b9, T 405 nm
KRME R RO (40 i, IHEAREAEY
X} o= AT BETF BRI ICso fH, 45 1.
Rz1 =RERUEW 1~ 3 «-BEFEFEERINEIER
Table 1

a-glucosidase

Inhibitory effects of triterpenoids 1—11 on

&Y ICs /(umol- L") | tb&H ICso /(umol-L ™)
1 65.2 7 176.5

2 126.4 8 1453

3 155.8 9 165.0

4 >200 10 >200

5 57.5 11 >200

6 >200 (I % 380.5

HR A bk R 2 b 2 BRI A = 28 o 1R 45 )
FFIE LA o126 05 E G AV E . AT I8
BT A M SEEZ MR 1 BRTFEENE
e B = AR 99 1 50 3 2R B R b 2 =k
2) AT APV XU =, e oS R 3
YERRSS s 3) 4 C-7 IEHEREFRHRE, B o,B-ANHLFN
Fiil (C-8/C-9/C-11) ILHERGIT, o125 BT B 10
HIE 5Tl LB R 4 (C-7/C-8/C-9/C-11),
5 itig

W R AR 2 S (1) =i R 8 B
AR E BT, HEARRMEE.

I, AR B TR i R =, 2R
ko AT RIHT AR BN TR = o- 1%
R Tl 1) TR PERIE 9T s B 00 — SRy AT —
SE 1 o8 AR BRIV o DRIt AWFSUR I
A7 B =il A =il DA ol 2 ) R B R R
M, I HURTRE A ol Z IR 1) 3 22 STk it
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