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Abstract: Objective To investigate the triterpenoid constituents and their inhibitory effect on a-glucosidase found in the branches
and leaves of Yuanhua (Daphne genkwa Sieb. et Zucc). Methods The 95% ethanol extract of D. genkwa was separated and purified
by silica gel, Sephadex LH-20, semi-preparative HPLC and other separation methods, and the structures of the isolates were identified
according to the physical and chemical properties as well as spectral data. The inhibitory effect on a-glucosidase of the obtained
compounds was examined. Results A total of 20 triterpenoids were elucidated as maslinic acid (1), hederagenin (2), oleanolic acid (3),
3B,13B-dihydroxyolean-11-en-28-oic acid (4), 11-oxoerythrodiol (5), 3B-hydroxy-11-oxo-olean-12-en-28-oic acid (6), pomolic acid
(7), 3B-hydroxyolean-12-en-28-aldehyde (8), 3p-hydroxyolean-12-en-11-one (9), 3-oxo-oleanolic acid (10), erythrodiol (11), oleanolic
acid 2-oxopropyl ester (12), ursolic acid (13), ilelatifol A (14), 3f-hydroxy-11-oxours-12-en-28-oic acid (15), 20,3p-dihydroxyurs-12-
en-28-oic acid (16), 3p-hydroxy-11-oxo-ursan-12-ene (17), 2-oxopropyl(3p)-3-hydroxyurs-12-en-28-oate (18), ursolic aldehyde (19)
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and 11a-methoxyurs-12-ene-3f,12-diol (20). Amongst, compounds 1, 3, 4, 13, 15 and 16 were observed with good inhibitory activity

against o-glucosidase. Conclusion Compound 6 was reported from Daphne genkwa Sieb. et Zucc for the first time. Compounds 1-5

and 7-20 were reported from Daphne genus for the first time. Compounds 1, 3, 4, 13, 15 and 16 displayed superior inhibitory activity

compared to the positive control acarbose against a-glucosidase. This suggests the presence of bioactive constituents with

hypoglycemic activity in the branches and leaves of D. genkwa.

Key words: Daphne genkwa Sieb. et Zucc; oleanane triterpenoid; ursane triterpenoid; a-glucosidase inhibitory activity; maslinic acid,

hederagenin; oleanolic acid
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TEREH 25 A, AR UREE BT SEE R
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SIESIE 20 DMEREREY), BRI
=il 57 EUR R =, B4 LLAB R (maslinic acid,
1). HHEMBEZFIC (hederagenin, 2). FIRR
(oleanolic acid, 3). 3p,13p-dihydroxyolean-11-en-28-
oic acid (4). 11-oxoerythrodiol (5). 3B-hydroxy-11-
oxo-olean-12-en-28-oic acid (6). iR (pomolic
acid, 7). 3pB-hydroxyolean-12-en-28-aldehyde (8)-
3B-hydroxyolean-12-en-11-one (9). 3-FIEFFIHTIL
(3-oxo-oleanolic acid, 10). ##] —EZ (erythrodiol,
11). oleanolic acid 2-oxopropyl ester (12). FERIR
(ursolic acid, 13). ilelatifol A (14). 3B-hydroxy-11-
oxours-12-en-28-oic acid (15). 2a,3B-dihydroxyurs-
12-en-28-oic acid (16) 3B-hydroxy-11-oxo-ursan-12-
ene (17). 2-oxopropyl(3p)-3-hydroxyurs-12-en-28-
oate (18). A& (ursolic aldehyde, 19) F 1la-
methoxyurs-12-ene-3B,12-diol (20). L& 6 N
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F1~E-F8. E-F1 (300.0 mg) i il il % HPLC (85%
LHE-KD itk B3 AY 12 (3.3 mg, tr=20min)
118 (5.2 mg, =21 min), E-F2 (800.0 mg) £
it Sephadex LH-20 %t ( & Hhe-HEE1: 1) £
i 5 il I ) 4 HPLC (85%ZfiE-/K) 4tk #5354k
A¥10 (21 mg, ®R=13min) A 11 (153 mg, ®=
17 min). E-F3 (500.0mg) il Sephadex LH-20 %t
i (A E-HEE 10 1D @il s 24 4 HPLC
(75%E-7K) 2ife 32046917 (2.8 mg, =10
min) 19 (2.9mg, &r=13min). E-F6 (800.0 mg)
234 Sephadex LH-20 Bt/ ( & H ke-HEE1 D D
FE A 5 B 241 4 HPLC (68%ZM-/K) 4lifefs
Btk &4 8 (10.1 mg, ®=20min). 19 (30.1 mg,
®rR=28 min) A 20 (4.4mg, rR=40min),

F B (2.0g) DAZSHbE-HEE (1:20~100: 1D
FEEELEASE] 5 ANMEHY F-S1~F-S5. F-S4 (300.0
mg) £33 Sephadex LH-20 #tf ( & H k- HEE 1 :
1) i 58 26 % HPLC (55%Zf5-7K) 4itbis
Ftk &9 2 (3.0mg, R=20min). F-S5 (200.0 mg)
#1d Sephadex LH-20 %t/ ( —S I e-HEE 10 D
i eI 2] %% HPLC (60%ZME-7K) 4itb 13 211k
A1 (3.0mg, ®R=34min) A1 16 (5.1 mg, r=42
min),

G B (7.0g) #1T RPis AHMEELE, DL 60%~
100% 1) FH EE- /K IEATBE FE BEMEAS 2] 10 N84, G-
F1~F10. G-F10 (800.0 mg) £i¥ Sephadex LH-20
B (100% H ) 435 5 8 1 - il % W AH HPLC
(50%ME-7K) 4k 328454 4 (30.0mg, =25
min). G-F9 (500.0mg) £id Sephadex LH-20 %EfR
(100%H i) il 538 41 %A HPLC (69 %
LIE-KD) itk B 2MAEY 6 (2.0mg, /R=18min).
15 (2.3mg, ®R=20min) 17 (2mg, r=23min).
G-F7 (500.0mg) £:id Sephadex LH-20 %52 (100%
) €3 Ji5 38 I - 1] £ VA HPLC (70% 2 -7K)
Ak B BLEY) 5 (7.6 mg, =39 min) 114 (4.7
mg, &R=36 min).

H B (5.0 g L& HFE-FFEE (1:0~100 :
1) BB BEMEAT RERAE 15 40 55, 1531 3 M¥4 H-
S1~H-S3. H-S2 (3.0g) &il/x & HLE BRI &
Y13 (2.0g). H-S2 (500.0mg) 43T Sephadex LH-
20 B A (&R LD D GFed

a1l %% HPLC (88%ZMiE-7/K) 4lifb 824k &4 3 (5.6
mg, R=26.5min),
3 HH%E

&1 AERAR, ESI-MS m/z: 473.4 M+
HY, HENRZAEP 77 T8 C3oHasOs, 'H-NMR
(600 MHz, CsDsN) 6: 5.49 (1H, t, J = 3.8 Hz, H-12),
4.12 (1H, m, H-2), 3.42 (1H, d, J = 9.3 Hz, H-3), 3.32
(1H, dd, J=14.0, 4.6 Hz, H-18), 2.27 (1H, dd, J=12.4,
4.5 Hz, H-1a), 2.10 (2H, m, H»-11), 2.08 (1H, m, H-
22a), 2.02 (2H, m, H-16), 1.86 (1H, m, H-22b), 1.86
(1H, m, H-9), 1.84 (1H, m, H-19a), 1.57 (1H, m, H-6a),
1.56 (1H, m, H-7a), 1.49 (1H, m, H-21a), 1.45 (1H, m,
H-6b), 1.36 (1H, m, H-7b), 1.34 (2H, m, H-1b, H-19b),
1.30 (3H, s, Me-23), 1.29 (3H, s, Me-27), 1.23 (2H, q,
J = 3.3 Hz, H»-15), 1.21 (1H, d, J = 3.5 Hz, H-21b),
1.10 3H, s, Me-24), 1.06 (1H, m, H-5), 1.05 (3H, s,
Me-30), 1.02 (3H, s, Me-25), 1.01 (3H, s, Me-26), 0.96
(3H, s, Me-29); '3C-NMR (150 MHz, CsDsN) 6: 180.6
(C-28),145.3 (C-13), 122.9 (C-12), 84.2 (C-3), 69.0 (C-
2), 56.3 (C-5), 48.6 (C-9), 48.2 (C-1), 47.1 (C-17), 46.8
(C-19), 42.6 (C-14), 42.4 (C-18), 40.3 (C-4), 40.2 (C-
8), 38.9 (C-10), 34.6 (C-21), 33.7 (C-29), 33.6 (C-7),
33.6 (C-22),31.4 (C-20), 29.7 (C-23), 28.7 (C-15), 26.6
(C-27), 24.3 (C-16), 24.2 (C-30), 24.1 (C-11), 19.3 (C-
6), 18.1 (C-24), 17.9 (C-26), 17.3 (C-25). LA Fykiti%k
P 5 SCRARIE — 30, WS a1 s .

&Y 2: AEMA, ESI-MS m/z: 473.4 M+
HI", I ZAE Y 73508 CsoHasOse 'H-NMR
(600 MHz, CsDsN) 6: 5.48 (1H, t, J = 3.7 Hz, H-12),
4.19 (1H, m, H-3), 4.17 (1H, d, J = 10.0 Hz, H-23a),
3.70 (1H, d, J=10.4 Hz, H-23b), 3.28 (1H, dd, J= 14.0,
4.6 Hz, H-18), 2.15 (1H, m, H-15a), 2.07 (1H, m, H-
16a), 2.00 (1H, m, H-22a), 1.96 (1H, m, H-16b), 1.92
(1H, m, H-11a), 1.86 (1H, m, H-2a), 1.78 (1H, m, H-
19a), 1.77 (1H, m, H-22b), 1.76 (1H, m, H-9), 1.66 (1H,
m, H-6a), 1.60 (1H, m, H-7a), 1.54 (1H, m, H-1a), 1.52
(1H, m, H-5), 1.43 (1H, m, H-6b), 1.41 (1H, m, H-21a),
1.27 (1H, m, H-19b), 1.26 (1H, m, H-7b), 1.22 (3H, s,
Me-27), 1.18 (1H, m, H-21b), 1.14 (1H, m, H-15b),
1.08 (1H, dt, J = 7.6, 3.8 Hz, H-1b), 1.04 (3H, s, Me-
24),1.03 (3H, s, Me-26), 0.98 (3H, s, Me-30), 0.95 (3H,
s, Me-25), 0.91 (3H, s, Me-29), 0.98 (3H, s, Me-30);
BC-NMR (150 MHz, CsDsN) 6: 180.5 (C-28), 145.2
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(C-13), 123.0 (C-12), 73.7 (C-3), 68.2 (C-23), 49.0 (C-
5), 48.5 (C-9), 47.0 (C-17), 46.8 (C-19), 43.3 (C-4),
42.6 (C-14), 42.4 (C-18), 40.1 (C-8), 39.2 (C-1), 37.6
(C-10), 34.6 (C-21), 33.6 (C-22), 33.6 (C-29), 33.4 (C-
7), 31.3 (C-20), 28.7 (C-15), 28.1 (C-2), 26.5 (C-27),
24.2(C-30),24.1 (C-11),24.1 (C-16), 19.0 (C-6), 17.9 (C-
26), 16.4 (C-25), 13.5 (C-24). VL3 itHdE 5 ki
E—E7, M EEY 2 NEFRBEZT .
&Y 3: AEMA, ESI-MS m/z: 455.8 [M—
H]-, #EMZ A 7 N C30HasO3. 'TH-NMR (600
MHz, CD;0D) §: 5.24 (1H, t, J = 3.8 Hz, H-12), 3.15
(1H, dd, J = 11.6, 4.6 Hz, H-3), 2.85 (1H, dd, J = 4.6,
13.7 Hz, H-18), 2.01 (1H, td, J = 13.4, 4.0 Hz, H-16a),
1.16 (3H, s, Me-27), 0.97 (3H, s, Me-23), 0.94 (3H, s,
Me-25), 0.94 (3H, s, Me-30), 0.91 (3H, s, Me-29), 0.82
(3H, s, Me-26), 0.78 (3H, s, Me-24), 0.75 (1H, m, H-
5); BC-NMR (150 MHz, CD;0D) 4: 182.1 (C-28),
145.3 (C-13), 123.6 (C-12), 79.7 (C-3), 56.8 (C-5), 49.8
(C-29), 47.7 (C-17), 47.3 (C-19), 42.9 (C-14), 42.8 (C-
18), 40.6 (C-8), 39.8 (C-1), 39.8 (C-4), 38.2 (C-10),
34.9 (C-21), 34.0 (C-22), 33.9 (C-7), 33.6 (C-29), 31.6
(C-20), 28.8 (C-15), 28.7 (C-23), 27.9 (C-2), 26.4 (C-
27), 24.5 (C-11), 24.1 (C-16), 24.0 (C-30), 19.5 (C-6),
17.7 (C-26), 16.3 (C-24), 15.9 (C-25). LA L ikit ¥
5 ClRRE — 30, WS RS 3 R .
&Y 4: AEMA, ESI-MS m/z: 471.4 [M—
H]-, #EZ A AP 51 20N C30HasO4 'H-NMR (600
MHz, CD;0D) 6: 6.04 (1H, dd, J = 10.4, 1.7 Hz, H-12),
5.35(1H, dd, J=10.3, 3.2 Hz, H-11), 3.06 (1H, dd, J =
11.6, 4.8 Hz, H-3), 2.17 (1H, td, J = 13.3, 5.8 Hz, H-
16a), 2.02 (1H, dd, J = 13.8, 3.4 Hz, H-18), 1.02 (3H,
s, Me-27), 0.95 (3H, s, Me-26), 0.89 (3H, s, Me-23),
0.88 (3H, s, Me-29), 0.84 (3H, s, Me-30), 0.81 (3H, s,
Me-25), 0.69 (3H, s, Me-24); '*C-NMR (150 MHz,
CD;0D) 6: 182.7 (C-28), 137.4 (C-11), 127.8 (C-12),
92.1 (C-13), 79.5 (C-3), 56.0 (C-18), 54.5 (C-5), 51.8
(C-9), 45.6 (C-17), 42.9 (C-14), 42.6 (C-8), 40.0 (C-4),
39.4 (C-1), 38.2 (C-19), 37.5 (C-10), 35.2 (C-22), 33.5
(C-29), 32.3 (C-21), 32.3 (C-7), 28.3 (C-23), 28.3 (C-
20), 27.7 (C-15), 26.5 (C-2), 23.9 (C-16), 22.4 (C-30),
19.6 (C-26), 18.8 (C-27), 18.7 (C-6), 18.5 (C-25), 15.7
(C-24), LA EPABHAR 5 SOl E — 0, #Ms e
4 4 4 3B,13B-dihydroxyolean-11-en-28-oic acid.

&5 AEKER, ESI-MS m/z: 457.3 M+
HY, #EMZWEY 5 F XA C3HasO3. 'H-NMR
(600 MHz, CDCl3) d: 5.56 (1H, s, H-12), 3.46 (1H, d,
J =10.9 Hz, H-28a), 3.22 (1H, m, H-3), 3.21 (1H, m,
H-28b), 2.77 (1H, dt, J=13.6, 3.7 Hz, H-1a), 2.33 (1H,
s, H-9), 2.15 (1H, dd, J=13.6, 4.6 Hz, H-18), 1.75 (1H,
m, H-15a), 1.75 (1H, m, H-19a), 1.65 (2H, m, Hx-2),
1.38 (3H, s, Me-27), 1.35 (1H, m, H-16a), 1.33 (1H, m,
H-21a), 1.18 (1H, m, H-15b), 1.15 (1H, m, H-19b), 1.12
(3H, s, Me-25), 1.10 (3H, s, Me-26), 1.00 (3H, s, Me-
26), 0.98 (1H, m, H-1b), 0.91 (3H, s, Me-30), 0.89 (3H,
s, Me-29), 0.80 (3H, s, Me-24), 0.69 (1H, dd, J = 11.7,
1.9 Hz, H-5); '3C-NMR (150 MHz, CDCls) 6: 200.3
(C-11), 169.6 (C-13), 128.4 (C-12), 78.9 (C-3), 69.8 (C-
28), 61.9 (C-9), 55.1 (C-5), 45.5 (C-8), 45.0 (C-19),
43.6 (C-14), 42.8 (C-18), 39.3 (C-1), 39.3 (C-4), 37.2
(C-17), 37.1 (C-10), 34.0 (C-21), 33.1 (C-29), 32.8 (C-
7), 31.2 (C-20), 30.8 (C-22), 28.2 (C-24), 27.4 (C-2),
26.0 (C-15),23.5(C-27),23.5(C-30),21.6 (C-16), 18.7
(C-26), 17.6 (C-6), 16.5 (C-25), 15.7 (C-23). VL L3
TR 5 SRR IE B0, HUSEEY 5 T 11-
oxoerythrodiol.

B 6: HEMA, ESI-MS m/z: 469.4 [M—
H], #EMZA S5 1 208 C30Ha604 'H-NMR (600
MHz, CDCl3) 6: 5.63 (1H, s, H-12), 3.22 (1H, dd, J =
10.9, 5.3 Hz, H-3), 2.96 (1H, dd, J = 14.0, 4.7 Hz, H-
18), 1.09 (3H, s, Me-23), 0.98 (3H, s, Me-30), 0.94(3H,
s, Me-29), 0.93 (3H, s, Me-26), 0.90 (3H, s, Me-25),
0.77 (3H, s, Me-24); '*C-NMR (150 MHz, CDCl;) ¢:
200.5 (C-11), 182.9 (C-28), 168.5 (C-13), 128.1 (C-12),
78.8 (C-3), 61.8 (C-9), 55.0 (C-5), 46.0 (C-17), 45.0 (C-
14), 44.1 (C-19), 43.4 (C-8), 41.3 (C-18), 39.1 (C-4),
39.1 (C-1), 37.3 (C-10), 33.6 (C-21), 32.9 (C-29), 32.8
(C-7), 31.6 (C-22), 30.7 (C-2), 28.1 (C-23), 27.8 (C-
15), 27.2 (C-2), 23.6 (C-27), 23.4 (C-30), 22.6 (C-16),
19.3 (C-26), 17.3 (C-6), 16.3 (C-25), 15.6 (C-24). LA
bR S SR ROE — Y, HeE e a6 N
3B-hydroxy-11-oxo0-olean-12-en-28-oic acid.

WEw 7. FEMAK, ESI-MS m/z: 471.4 [M—
H]-, #EMNZ AL &5+ N C30HagO4. 'TH-NMR (600
MHz, CD;0D) §: 5.29 (1H, s, H-12), 3.17 (1H, m, H-
3),2.51 (1H, s, H-18), 2.50 (1H, m, H-2a), 2.07~1.91
(2H, m, H-11), 1.93~1.79 (1H, m, H-9), 1.79~1.70
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(3H, m, H-15a, 21a, 22a), 1.70~1.62 (2H, m, H-2b, 6),
1.61~1.50 (5H, m, H-1a, 1b, 16, 21b), 1.47~1.30 (2H,
m, H-1b, 7b), 1.34 (3H, s, Me-27), 0.99 (3H, s, Me-23),
0.95 (3H, s, Me-25), 0.94 (3H, d, J = 6.6 Hz, Me-30),
0.90 (1H, m, H-5), 0.81 (3H, s, Me-24), 0.79 (3H, s,
Me-26); BC-NMR (150 MHz, CD;OD) 6: 140.1 (C-
13), 129.4 (C-12), 79.8 (C-3), 73.6 (C-19), 56.8 (C-5),
55.1 (C-18), 43.1 (C-20), 42.6 (C-14), 41.1 (C-8), 39.9
(C-4), 39.8 (C-10), 39.1 (C-22), 34.2 (C-7), 29.6 (C-
15), 28.7 (C-23),27.9 (C-21), 27.3 (C-16), 27.1 (C-29),
26.7 (C-2), 24.8 (C-27), 24.7 (C-11), 19.6 (C-1), 17.5
(C-24), 16.6 (C-26), 16.3 (C-30), 15.9 (C-25). LA EJ¥
WHE S SCEk iR E — B, WMEEREY T A
pomolic acid.

&Y 8: FEKIER, ESI-MS m/z: 463.4 M+
Na]*, HEMZAEY 8 C30HasO2. 'H-NMR
(600 MHz, CDCl3) 6: 9.39 (1H, s, H-28), 5.34 (1H, t,
J=3.7Hz, H-12),3.20 (1H, dd, J= 11.4, 4.4 Hz, H-3),
2.62 (1H, m, H-18), 1.97 (1H, m, H-11a), 1.88 (1H, m,
H-11b), 1.13 (3H, s, Me-27), 0.98 (3H, s, Me-23), 0.91
(3H, s, Me-29), 0.91 (3H, s, Me-24), 0.90 (3H, s, Me-
30), 0.77 (3H, s, Me-25), 0.73 (3H, s, Me-26); 13C-
NMR (150 MHz, CDCls) 6: 207.7 (C-28), 143.1 (C-13),
123.4 (C-12), 79.1 (C-3), 55.3 (C-5), 49.2 (C-9), 47.7
(C-17), 45.7 (C-19), 41.8 (C-14), 40.5 (C-18), 39.7 (C-
8), 38.9 (C-4), 38.6 (C-1), 37.1 (C-10), 33.3 (C-21),
33.2 (C-7), 32.9 (C-22), 30.8 (C-29), 28.2 (C-20), 27.9
(C-2), 27.3 (C-23), 26.9 (C-15), 25.7 (C-27), 23.6 (C-
16), 23.6 (C-30), 22.2 (C-11), 18.4 (C-6), 17.2 (C-26),
15.7 (C-24), 15.5 (C-15). LA Lyt Hdi 5 SCmkdiiE
—E3], W% e b5 8 4 3B-hydroxyolean-12-en-
28-aldehyde.

WE9: AEMAK, ESI-MS m/z: 441.6 M+
H]", #ENZAL &P 7N CaoHasO2. 'H-NMR
(600 MHz, CDCls) 8: 5.58 (1H, s, H-12), 3.23 (1H, dd,
J=11.1,53 Hz, H-3), 2.79 (1H, dt, J= 13.5, 3.6 Hz,
H-9), 1.36 (3H, s, Me-27), 1.13 (3H, s, Me-24), 1.13
(3H, s, Me-23), 1.00 (3H, s, Me-26), 0.90 (3H, s, Me-
29), 0.88 (3H, s, Me-30), 0.86 (3H, s, Me-25), 0.80 (3H,
s, Me-28); *C-NMR (150 MHz, CDCl3) d: 200.5 (C-
11), 170.8 (C-13), 128.3 (C-12), 78.9 (C-3), 61.9 (C-9),
55.1 (C-5), 47.7 (C-18), 45.6 (C-14), 45.3 (C-19), 43.5
(C-8), 39.3 (C-1), 37.2 (C-4), 36.7 (C-22), 34.6 (C-21),

33.2 (C-29), 32.9 (C-7), 32.5 (C-17), 31.2 (C-6), 28.9
(C-28) 28.2 (C-23), 27.5 (C-2), 26.6 (C-16), 26.5 (C-
15), 23.6 (C-30), 23.6 (C-27), 18.9 (C-6), 17.6 (C-26),
16.5 (C-24), 15.7 (C-25). LA Lyl i 5 SCikiioE
—E04, W E WA 9 4 3B-hydroxyolean-12-en-
11-one.

&9 10: [HERA, ESI-MS miz: 477.8 [M+
Na]*, #EMZAL &7 TN CiHasOs. 'H-NMR
(600 MHz, CDCl3) §: 5.29 (1H, t, J = 3.7 Hz, H-12),
2.83 (1H, dd, J = 13.8, 4.7 Hz, H-18), 2.54 (1H, ddd,
J=158, 11.1, 7.3 Hz, H-2a), 2.36 (1H, ddd, J = 15.9,
6.8, 3.6 Hz, H-2b), 1.14 (3H, s, Me-27), 1.08 (3H, s,
Me-23), 1.04 (3H, s, Me-24), 1.02 (3H, s, Me-25), 0.92
(3H, s, Me-29), 0.90 (3H, s, Me-30), 0.80 (3H, s, Me-
26); 3C-NMR (150 MHz, CDCl;) 8: 217.9 (C-3), 184.4
(C-28), 143.8 (C-13), 122.5 (C-12), 55.4 (C-5), 47.6 (C-
4), 47.0 (C-9), 46.7 (C-17), 45.9 (C-19), 41.8 (C-14),
41.1 (C-18), 39.4 (C-1), 39.2 (C-8), 36.9 (C-10), 34.3
(C-2), 33.9 (C-21), 33.2 (C-29), 32.5 (C-22), 32.3 (C-
7), 30.8 (C-20), 27.8 (C-15), 26.6 (C-24), 26.0 (C-27),
23.7(C-30), 23.6 (C-11), 23.0 (C-16), 21.6 (C-23), 19.7
(C-6), 17.1(C-26), 15.1 (C-25). LA _EI e 5 ik
i IE—FS), MU EAE) 10 0 3-8 IR .

WEY 11 AR, ESI-MS m/z: 465.4 M+
Nal*, #EMZWAEY TN CioHs002. 'H-NMR
(600 MHz, CDCL3) d: 5.19 (1H, t, J = 3.7 Hz, H-12),
3.55 (1H, d, J = 11.0 Hz, H-28a), 3.22 (1H, m, H-3),
3.21(1H,d,J=11.3 Hz, H-28b), 1.98 (1H, dd, J=13.5,
4.7 Hz, H-18), 1.92~1.83 (3H, m, Hy-11, 16a), 1.75~
1.68 (2H, m, H-19q, 15B), 1.17 (3H, s, Me-27), 1.00
(3H, s, Me-23), 0.94 (3H, s, Me-26), 0.93 (3H, s, Me-
25),0.89 (3H, s, Me-29), 0.87 (3H, s, Me-30), 0.79 (3H,
s, Me-24); 3C-NMR (150 MHz, CDCLs) J: 144.3 (C-
13), 122.5 (C-12), 79.2 (C-3), 69.9 (C-28), 55.3 (C-5),
47.7 (C-9), 46.6 (C-19), 42.5 (C-18), 41.9 (C-14), 39.9
(C-8), 38.9 (C-4), 38.7 (C-1), 37.1 (C-10), 37.1 (C-17),
34.2 (C-21), 33.3 (C-29), 32.7 (C-7), 31.2 (C-22),31.1
(C-20), 28.2 (C-23), 27.4 (C-2), 26.1 (C-27), 25.7 (C-
15), 23.73 (C-30), 23.67 (C-11), 22.1 (C-16), 18.5 (C-
6), 16.9 (C-26), 15.7 (C-24), 15.7 (C-25). LL_EJi
e 5 SOk AR E —E00), MU R A 11
.

& 12: HERA, ESI-MS miz: 535.4 [M+
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Na]*, #EMZWAEY 55T N C33Hs2040 'H-NMR
(600 MHz, CDCl3) d: 5.29 (1H, t, J = 3.7 Hz, H-12),
4.59 (1H, d, J=16.8 Hz, H-1'a), 4.54 (1H, d, J=16.7,
H-1'b), 3.21 (1H, dd, J = 11.3, 4.3 Hz, H-3), 2.87 (1H,
dd, J = 13.8, 4.7 Hz, H-18), 2.16 (3H, s, 3'-Me), 1.14
(3H, s, 27-Me), 0.99 (3H, s, 23-Me), 0.93 (3H, s, 29-
Me), 0.91 (3H, s, Me-24), 0.90 (3H, s, Me-30), 0.78
(3H, s, Me-25), 0.72 (3H, s, Me-26); '3C-NMR (150
MHz, CDCls) d: 202.5 (C-2'), 177.2 (C-28), 143.7 (C-
13), 122.7 (C-12), 79.2 (C-3), 68.2 (C-1"), 55.4 (C-5),
47.8 (C-9), 47.0 (C-17), 46.1 (C-19), 41.9 (C-14), 41.4
(C-18),39.5 (C-8), 38.9 (C-4), 38.6 (C-1), 37.2 (C-10),
34.0 (C-21), 33.2 (C-30), 32.8 (C-22), 32.5 (C-7), 30.8
(C-20), 28.2 (C-23), 27.8 (C-15), 27.3 (C-2), 26.5 (C-
3"), 26.0 (C-27), 23.8 (C-29), 23.6 (C-16), 23.3 (C-11),
18.5 (C-6), 17.1 (C-26), 15.7 (C-25), 15.5 (C-24). VA
PR TR S SO E — BT, MUS E A 12
oleanolic acid 2-oxopropyl estero

WEW13: ACKK, ESI-MS m/z: 457.4 M+
HI", HENZA G551 308 C30HagO3. 'H NMR (600
MHz, CD;0D) d: 5.23 (1H, t, J = 3.7 Hz, H-12), 3.15
(1H, dd, J=11.7, 4.6 Hz, H-3), 2.20 (1H, dd, J= 11 4,
1.8 Hz, H-18), 1.12 (3H, s, Me-23), 0.98 (3H, s, Me-
27), 0.96 (3H, d, J = 5.0 Hz, Me-29), 0.96 (3H, s, Me-
26), 0.89 (3H, d, J = 6.5 Hz, Me-30), 0.85 (3H, s, Me-
24), 0.78 (3H, s, Me-25); BC-NMR (150 MHz,
CD;0D) ¢: 181.7 (C-28), 139.6 (C-13), 126.9 (C-12),
79.7 (C-3), 56.7 (C-5), 54.4 (C-18), 49.0 (C-9), 43.2 (C-
14), 40.8 (C-8), 40.4 (C-19), 40.0 (C-1), 39.8 (C-4),
38.1 (C-10), 38.1 (C-22), 34.3 (C-7), 31.8 (C-21), 29.2
(C-15), 28.8 (C-23), 27.9 (C-2), 25.3 (C-16), 24.4 (C-
11), 24.1 (C-27), 21.6 (C-30), 19.5 (C-6), 17.8 (C-29),
17.7 (C-26), 16.4 (C-24), 16.0 (C-25). LA Eykit¥oE 5
SCHRHRIE —FUS), R A 13 NRERIR.

A 14: AERK, ESI-MS m/z: 457.3 M+
H]", #ENZAL &P 7N CaoHasOs3. 'H-NMR
(600 MHz, CDCl3) d: 5.51 (1H, s, H-12), 3.46 (1H, d,
J=10.9 Hz, H-28a), 3.22 (1H, dd, /= 11.4, 4.9 Hz, H-
3),3.16 (1H, d, J = 11.0 Hz, H-28b), 2.32 (1H, s, H-9),
1.32 (3H, s, Me-27), 1.16 (3H, s, Me-23), 1.15 (3H, d,
J = 6.9 Hz, Me-30), 0.96 (3H, s, Me-24), 0.82 (3H, d,
J = 6.5 Hz, Me-29), 0.81 (3H, s, Me-25); 3C-NMR
(150 MHz, CDCls) : 199.8 (C-11), 163.8 (C-13), 130.7

(C-12), 78.9 (C-3), 69.9 (C-28), 61.7 (C-9), 55.0 (C-5),
54.1 (C-18), 45.2 (C-8), 43.8 (C-14), 39.4 (C-20), 39.4
(C-1), 39.3 (C-4), 39.1 (C-19), 38.5 (C-17), 37.1 (C-
10), 35.0 (C-22), 32.9 (C-7), 30.4 (C-21), 28.2 (C-23),
27.4 (C-2), 26.7 (C-15), 22.8 (C-16), 21.3 (C-30), 20.7
(C-27), 18.5 (C-26), 17.7 (C-6), 17.5 (C-29), 16.7 (C-25),
15.7 (C-24). VA EPAEEHR 5 SCiikiaE — 802021, g
KB AW 14 4 ilelatifol Ao

& 15: HERA, ESI-MS miz: 505.4 [M+
Cll-, HEMZA G5 T XN CaoHaeOs. 'H-NMR
(600 MHz, CDCls) &: 5.56 (1H, s, H-12), 1.31 (3H, s,
Me-27), 1.12 (3H, s, Me-25), 0.99 (3H, s, Me-24), 0.97
(3H, s, Me-20), 0.97 (3H, d, J = 6.2, Hz, Me-30), 0.87
(3H, d, J = 6.4 Hz, Me-29), 0.79 (3H, s, Me-5); '3C-
NMR (150 MHz, CDCl3) 8: 200.5 (C-11), 179.7 (C-28),
163.7 (C-13), 130.6 (C-12), 78.7 (C-3), 61.5 (C-9), 55.0
(C-5), 52.9 (C-18), 47.4 (C-17), 44.7 (C-8), 43.9 (C-
14), 39.2 (C-1), 39.1 (C-4), 38.7 (C-20), 38.6 (C-19),
37.2 (C-10), 36.1 (C-22), 33.1 (C-7), 30.4 (C-21), 28.5
(C-15), 28.1 (C-23), 27.1 (C-2), 23.9 (C-16), 21.0 (C-
27), 21.0 (C-30), 18.9 (C-26), 17.5 (C-6), 17.1 (C-29),
16.3 (C-25), 15.6 (C-24). LA Lyl Hd 5 SCikikiE
— 2223, WO EAAE Y 15 O 3B-hydroxy-11-
oxours-12-en-28-oic acid.

th&¥) 16: AT A, ESI-MS m/z: 473.8 [M+
HY, HEWZWED 718 C3oHasOs. 'H-NMR
(600 MHz, CsDsN) d: 5.46 (1H, t, H-12), 4.08 (1H, m,
H-2), 3.39 (1H, d, J = 9.5 Hz, H-3), 2.62 (1H, d, J =
11.5 Hz, H-18), 1.25 (3H, s, Me-23), 1.18 (3H, s, Me-
27), 1.06 (3H, s, Me-26), 1.05 (3H, s, Me-24), 0.98 (3H,
d, J = 6.5 Hz, Me-30), 0.97 (3H, s, Me-25), 0.93 (3H,
d, J = 6.5 Hz, Me-29); 3C-NMR (150 MHz, CsDsN)
d: 180.3 (C-28), 139.7 (C-13), 125.9 (C-12), 84.2 (C-
3), 68.9 (C-2), 56.3 (C-5), 53.9 (C-18), 48.4 (C-1), 48.4
(C-17), 48.4 (C-9), 42.9 (C-14), 40.4 (C-4), 40.2 (C-8),
39.8 (C-19), 39.8 (C-20), 38.8 (C-10), 37.8 (C-22), 33.9
(C-7), 31.4 (C-16), 29.7 (C-21), 29.0 (C-23), 25.3 (C-
15), 24.3 (C-27), 24.1 (C-11), 21.8 (C-29), 19.2 (C-6),
18.1 (C-24), 17.9 (C-30), 17.8 (C-26), 17.3 (C-25). LA
R S SRR IE — B, S A 16 8
20,3B-dihydroxyurs-12-en-28-oic acid.

&Y 17: AERA, ESI-MS miz: 441.4 M+
HIY, HEMZAWEY 5T A C3HagO2. 'H-NMR
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(600 MHz, CDCls) d: 5.54 (1H, s, H-12), 3.23 (1H, dd,
J=114,5.0 Hz, H-3), 2.32 (1H, s, H-9), 1.67 (1H, m,
H-18), 1.29 (3H, s, Me-27), 1.17 (3H, s, Me-26), 1.00
(3H, s, Me-25), 0.94 (3H, s, Me-24), 0.81 (3H, s, Me-
23), 0.81 (3H, d, J = 3.9 Hz, Me-30), 0.80 (3H, d, J =
6.5 Hz, Me-29); '*C-NMR (150 MHz, CDCl5) 6: 200.0
(C-1), 165.1 (C-13), 130.6 (C-12), 79.0 (C-3), 61.7 (C-
9), 59.1 (C-18), 55.1 (C-5), 45.3 (C-14), 43.8 (C-8),
41.1 (C-22), 39.4 (C-20), 39.4 (C-1), 39.4 (C-19), 39.3
(C-4), 37.1 (C-10), 34.1 (C-17), 33.0 (C-7), 31.0 (C-
21), 29.0 (C-28), 28.2 (C-23), 27.7 (C-16), 27.5 (C-2),
27.4 (C-15), 21.3 (C-30), 20.7 (C-27), 18.7 (C-26), 17.7
(C-6), 17.6 (C-29), 16.7 (C-25), 15.7 (C-24). VLt
Bl 5 oCEkoE — 350, MUSENE 17 N 3B-
hydroxy-11-oxo-ursan-12-ene.

th& 18: Ak K, ESI-MS m/z: 513.8 [M+
H]Y, #ENZALE P TN CisHs204. 'H-NMR
(600 MHz, CDCl3) d: 5.26 (1H, d, J = 3.1 Hz, H-12),
4.54 (2H, m, Hp-1'), 3.22 (1H, dd, J = 11.4, 4.7 Hz, H-
3), 2.15 (3H, s, Me-3"), 1.09 (3H, s, Me-27), 0.99 (3H,
s, Me-23), 0.95 (3H, d, J = 6.4 Hz, Me-30), 0.92 (3H, s,
Me-25), 0.86 (3H, d, J = 6.7 Hz, Me-29), 0.78 (3H,s,
Me-24), 0.74 (3H, s, Me-26); 3C-NMR (150 MHz,
CDCl3) d: 202.6 (C-2'), 177.0 (C-28), 138.1 (C-13),
125.9 (C-12), 79.2 (C-3), 68.2 (C-1"), 55.4 (C-5), 53.0
(C-18), 48.4 (C-17), 47.7 (C-9), 42.2 (C-14), 39.7 (C-
8), 39.2 (C-19), 39.0 (C-20), 38.9 (C-1), 38.8 (C-4),
37.1 (C-10), 36.8 (C-22), 33.1 (C-7), 30.8 (C-21), 28.3
(C-23), 28.1 (C-15), 27.4 (C-2), 26.5 (C-3"), 24.4 (C-
16), 23.7 (C-27), 23.4 (C-11), 21.3 (C-30), 18.4 (C-6),
17.2 (C-29), 15.8 (C-24), 15.6 (C-25). LAy Hdis
HOCER R E — B2, S EE Y 18 N 2-
oxopropyl(3p)-3-hydroxyurs-12-en-28-oate.

EY19: HEREK, ESI-MS m/z: 441.7 M+
H]", #ENZAL &P 7N CaoHasO2. 'H-NMR
(600 MHz, CDCl3) 0: 9.32 (1H, s, H-28), 5.31 (1H, t,
J=3.7Hz, H-12),3.21 (1H, dd, J= 11.3, 4.7 Hz, H-3),
1.09 (3H, s, Me-27), 0.99 (3H, s, Me-23), 0.96 (3H, d,
J = 6.3 Hz, Me-30), 0.92 (3H, s, Me-24), 0.88 (3H, d,
J = 6.5 Hz, Me-29), 0.78 (3H, s, Me-25), 0.77 (3H, s,
Me-26); '3C-NMR (150 MHz, CDCl;) d: 207.6 (C-28),
137.9(C-13), 126.3 (C-12), 79.1 (C-3), 55.3 (C-5), 52.7
(C-18), 50.3 (C-17), 47.7 (C-9), 42.3 (C-14), 39.9 (C-

8), 39.1 (C-19), 38.9 (C-20), 38.9 (C-4), 38.8 (C-1),
37.0 (C-10), 33.2 (C-22), 32.0 (C-7), 30.3 (C-21), 28.3
(C-15), 27.3 (C-2), 27.0 (C-23), 23.4 (C-16), 23.3 (C-
11), 23.3 (C-27), 21.2 (C-30), 18.4 (C-6), 17.3 (C-26),
16.8 (C-29), 15.8 (C-24), 15.6 (C-25). LA kit %
5k oE — 2027, WS e A 19 NRE R .

&9 20: HERA, ESI-MS miz: 507.2 [M+
Cll-, H#EMZA G TN CaHs03. 'H-NMR
(600 MHz, CDCL3) 8: 4.53 (1H, s, 12-OH), 4.25 (1H, d,
J=10.3 Hz, H-11), 3.24 (1H, q, J= 8.1, 5.6 Hz, H-3),
3.17 (3H, s, 11-OMe), 2.23 (1H, m, H-18), 1.87 (1H, d,
J =10.4 Hz, H-9), 1.79 (1H, td, J = 13.5, 5.0 Hz, H-
15a), 1.20 (3H, s, Me-27), 1.11 (3H, s, Me-25), 1.11
(3H, s, Me-26), 1.02 (3H, s, Me-23), 0.93 (3H, d, J =
6.4 Hz, Me-30), 0.92 (3H, d, J = 6.4 Hz, Me-29), 0.82
(3H, s, Me-24), 0.81 (3H, s, Me-28); BC-NMR (150
MHz, CDCl3) d: 142.2 (C-12), 118.4 (C-13), 78.8 (C-
3), 76.8 (C-11), 55.6 (C-5), 51.5 (11-OMe), 47.8 (C-
18), 46.4 (C-9), 43.0 (C-14), 41.8 (C-22), 40.9 (C-19),
40.7 (C-8), 39.6 (C-20), 39.3 (C-4),39.1 (C-1), 38.5 (C-
10), 34.4 (C-7), 33.5 (C-17), 31.4 (C-21), 28.7 (C-28),
28.5 (C-23), 27.7 (C-16), 27.6 (C-2), 27.3 (C-15), 24.0
(C-27), 21.4 (C-30), 18.4 (C-6), 18.2 (C-26), 17.1 (C-
29), 16.3 (C-25), 15.9 (C-24). LA Lyl $ids 5 ik
IE—F, WS EEY) 20 9 11a-methoxyurs-
12-ene-3f,12-diol.
4 FEMENR

K H Omar ZE2N1 7770 A 9 1~20 X a-
AT FEF R AN HIEE . ML A 7E 100 pmol/L
5K o 260 W RS PR AR AR 2, R 2 >50%
AL Pt AT 2 B 19k B2 (median inhibition
concentration, ICso) {HMllE . HFIHED) 1. 3 44
13, 15 H116 XF o1 &) B E R RAIHIZE > 50%. L&
Y1, 3. 4. 13, 15 F116 Mk 1Cso {H:  FH% ELARE
HEREIRETEEN 100, 50, 25, 12.5. 6.25. 3.13.
1.56 umol/L, &It SPSS 18.0 K fFH1H probit []-7%
THEARE] 1Cso [N (157540400, (34.18 %
226). (20.55+1.35). (24.76+0.21). (34.74+
0.54). (35.60+1.66) pmol/L, FIH)3E 145 1+ b ik
o B B b [1Cso A (536.9+£24.0) pmol/L]. £
L, AP 1. 33 4 R =, E 13,
15. 16 NSRRI =15, AW 1 1) ICs EHE /D,
XF o A1 BEEF G BRSO 2 . AT DU
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