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A, A B-EM R (B-amyrin, 1), FFEURR
(oleanolic acid, 2). i —E¥ Cerythrodiol, 3).
fEREE (uvaol, 4). R (3-hydroxy-12-ursen-
28-oic acid, 5)+ 3-oxo-12-ursen-28-oic acid (6)+ 3B,
19a-dihydroxy-12-ursen-28-oic acid (7). A
(pomonic acid, 8). 2B,3B,19a-trihydroxy-12-ursen-
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LI HHIE 10 kg, FH 95% LB
B3 (RRCH 8h), A HHRBUR, UK R 7
FFEE 500 go R B AT AHL, DR R 15
)« BT 50 g Eiwﬂiﬁiﬁﬁiﬂxﬁé
i, %UﬁHE/EE% @a@zza@a (1:0.10:1.5:1.
411,351, 1: D YEM, 193 74\%’\
ﬁﬁihxﬁh\&ﬁé%&ﬁﬁé%thl¢
SrEHAEEY 1 (100 mg). 12 (210 mg). 13 (405
mg), M Fr. 4 143 B LAY 4(10 mg) . 7(16 mg)-

8 (14mg). 10 (117 mg), M Fr5 st
2 (37mg)s 3 (1.2g). 5 (9mg). 6 (8 mg), M
Fr. 6 P4k &4% 9 (13 mg). 11 (33 mg), Sk
13 MEAY) .

3 KT

& 1: otk CHlEE, EI-MS m/z: 426
[M]7(24), 218 (100), 173 (5), 161 (6), 147 (9), 133
(14), 109 (15), 55 (35). A_F#ds 5 ek — 3", TLC
iR 5B E T A A, et A1k
B-F M 2.

& 2. A (MeOH). 'H-NMR (400
MHz, CDCl;) d: 0.70 (3H, s, H-24), 0.82 (3H, s,
H-29), 0.83 (3H, s, H-23), 0.85 (3H, s, H-30), 0.87
(3H, s, H-25), 0.90 (3H, s, H-26), 1.06 (3H, s, H-27),
5.20 (1H, br s, H-12). *C-NMR (125 MHz, CsDsN) §:
38.3 (C-1), 27.5 (C-2), 78.7 (C-3), 38.8 (C-4), 55.1
(C-5), 18.1 (C-6), 32.5 (C-7), 39.3 (C-8), 47.4 (C-9),
37.0 (C-10), 22.8 (C-11), 122.1 (C-12), 143.7 (C-13),
41.5 (C-14), 27.5 (C-15), 23.2 (C-16), 46.4 (C-17),
41.1 (C-18), 45.8 (C-19), 30.4 (C-20), 33.7 (C-21),
324 (C-22), 27.8 (C-23), 15.3 (C-24), 15.0 (C-25),
16.6 (C-26), 25.6 (C-27), 180.9 (C-28), 32.8 (C-29),
23.2 (C-30). i Hod 5 scmrdron 8, TLC 45
R SRR AR, SOS E& 9 2 h5F
R

W 3. At (MeOH). 'H-NMR (400
MHz, CsHsN) d: 0.89 (3H, s), 0.90 (3H, s), 0.94 (3H,
s), 0.97 (3H, s), 1.00 (3H, s), 1.04 (3H, s), 1.22 (3H,
s), 3.18 (1H, dd, J = 11.6, 5.0 Hz, H-3), 3.21 (1H, m,
H-28a), 3.67 (1H, m, H-28b), 5.18 (1H, t, J = 3.42 Hz,
H-12). “C-NMR (100 MHz, CDCl;) §: 38.8 (C-1),
27.2 (C-2), 79.0 (C-3), 38.6 (C-4), 55.2 (C-5), 183
(C-6), 32.9 (C-7), 39.8 (C-8), 47.8 (C-9), 36.9 (C-10),
23.5 (C-11), 122.3 (C-12), 144.2 (C-13), 41.6 (C-14),

25.5 (C-15), 22.1 (C-16), 36.9 (C-17), 42.3 (C-18),
46.5 (C-19), 31.0 (C-20), 34.1 (C-21), 31.0 (C-22),
28.1 (C-23), 15.6 (C-24), 15.4 (C-25), 16.7 (C-26),
25.9 (C-27), 69.7 (C-28), 33.3 (C-29), 23.6 (C-30).
PC-NMR o#hs 5 3cikp g —80", W ete a5 3
A AR

& 4: FAEE N (MeOH). MS (HRESI)
m/z: 442,280 9 (C3oHsoO,» 1541 442.300 1). 'H-NMR
(400 MHz, CsHsN) d: 0.83 (3H, s), 0.84 3H, d, J =
6.0 Hz), 0.96 (3H, d, J = 5.4 Hz), 0.97 (3H, s), 0.97
(3H, s), 0.98 (3H, s), 1.03 (3H, s), 3.18 (1H, dd, J =
10.6, 5.5 Hz, H-3), 3.31 (1H, d, J = 10.7 Hz, H-28b),
3.77 (1H, d, J = 10.7 Hz, H-28a), 5.14 (1H, t, J = 3.42
Hz, H-12). "C-NMR (100 MHz, CDCl;) &: 38.8
(C-1), 27.2. (C-2), 79.0 (C-3), 38.6 (C-4), (C-5), 55.2
(C-6), 18.3 (C-7), 32.9 (C-8), 47.8 (C-9), 37.2 (C-10),
23.3 (C-11), 125.0 (C-12), 138.7 (C-13), 41.8 (C-14),
29.2 (C-15), 22.1 (C-16), 36.9 (C-17), 54.0 (C-18),
38.9 (C-19), 39.4 (C-20), 31.0 (C-21), 30.8 (C-22),
28.1 (C-23), 15.4 (C-24), 15.6 (C-25), 16.7 (C-26), 23.6
(C-27), 69.9 (C-28), 16.2 (C-29), 21.3 (C-30). it%k
i S ScmkdaE 20, MeE A 4 i REREE.

a5 AR (CHCL-MeOH) .
EI-MS m/z: 456 [M]"(2), 438 [M— 18] (1), 249
(100), 219 (14), 207 (33), 203 (50), 189 (16), 147 (11),
133 (46), 105 (14), 55 (12). 'H-NMR (400 MHz,
CsHsN) 6: 5.48 (1H, d, br s, H-12), 1.57 (3H, s), 1.25
(3H, s), 1.24 (3H, s), 1.03 (3H, s), 1.02 (3H, s), 1.01
(3H, s), 0.97 (3H, s). "*C-NMR (100 MHz, CsH;sN) 6:
39.2 (C-1), 28.1 (C-2), 78.2 (C-3), 39.4 (C-4), 55.9
(C-5), 18.9 (C-6), 33.7 (C-7), 39.6 (C-8), 48.1 (C-9),
37.5 (C-10), 23.7 (C-11), 125.9 (C-12), 139.4 (C-13),
42.6 (C-14), 28.8 (C-15), 24.9 (C-16), 48.1 (C-17),
53.7 (C-18), 39.5 (C-19), 39.4 (C-20), 31.2 (C-21),
37.4 (C-22), 28.8 (C-23), 21.4 (C-24), 15.7 (C-25),
16.6 (C-26), 23.9 (C-27), 179.9 (C-28), 17.6 (C-29),
21.3 (C-30). i ¥t 5 scmvdion —s", e
a5 SRR

waE6: AEIEER K. EI-MS m/z: 454
[M]7(2), 408 [M—46]7(2), 248 (100), 210 (15), 203
(53), 133 (55), 105 (16), 81 (14), 55 (21). 'H-NMR
(500 MHz, CsHsN) 6: 0.89 (3H, s), 0.96 (3H, d, J =
1.11 Hz), 0.99 (3H, s), 1.00 (3H, d, J = 5.35 Hz), 1.02



*456 e ]

Chinese Traditional and Herbal Drugs 25 423 35 3 ] 201143 A

(3H, s), 1.14 (3H, s), 1.20 (3H, s). *C NMR (125
MHz, CsHsN) 6: 39.4 (C-1), 34.2 (C-2), 216.3 (C-3),
474 (C-4), 55.4 (C-5), 19.9 (C-6), 32.9 (C-7), 39.1
(C-8), 47.1 (C-9), 36.6 (C-10), 23.7 (C-11), 125.5
(C-12), 139.4 (C-13), 42.2 (C-14), 28.2 (C-15), 23.7
(C-16), 482 (C-17), 53.6 (C-18), 39.5 (C-19), 39.4
(C-20), 31.1 (C-21), 36.7 (C-22), 26.8 (C-23), 21.6
(C-24), 15.2 (C-25), 17.3 (C-26), 23.7 (C-27), 179.9
(C-28), 17.6 (C-29), 21.5 (C-30). Vit ¥ 55 STk
3, M SY) 6 4 3-0x0-12-ursen-28-
oic acid.

EY T A LEEN K. EI-MS m/z: 472
[M]7(1), 455 (2), 442 (10), 370 (5), 264 (11), 246
(25), 231 (16), 201 (53), 187 (30), 146 (100), 105 (20),
91 (14), 72 (15). "H-NMR (400 MHz, CsH;sN) &: 0.89
(3H, s, H-26), 0.97 (3H, br s, H-30), 1.09 (3H, s,
H-23), 1.25 (3H, s, H-25), 1.31 (3H, s, H-24), 1.40
(3H, s, H-29), 1.57 (3H, s, H-27), 5.56 (1H, br s,
H-12). “C-NMR (100 MHz, CsHsN) &: 38.8 (C-1),
29.4 (C-2), 79.4 (C-3), 39.0 (C-4), 54.6 (C-5), 54.6
(C-6), 33.5 (C-7), 40.4 (C-8), 47.7 (C-9), 37.4 (C-10),
24.4 (C-11), 128.0 (C-12), 140.0 (C-13), 42.3 (C-14),
29.5 (C-15), 26.7 (C-16), 48.3 (C-17), 54.5 (C-18),
72.7 (C-19), 42.4 (C-20), 27.0 (C-21), 38.5 (C-22),
29.5 (C-23), 29.5 (C-24), 15.0 (C-25), 17.3 (C-26),
24.7 (C-27), 180.7 (C-28), 27.1 (C-29), 16.7 (C-30).
'H-NMR Fil PC-NMR $#f 5 Scik s — 2, #o
EEY) T 3 3B,190-dihydroxy-12-ursen-28-oic acid.

&y 8: AR, EI-MS m/z: 470 [M]'(3),
452 [M—H,0]7(1), 424 [M—46]7(23), 410 [M—
CH;COOH] (1), 352 (19), 218 (19), 205 (31), 187
(18), 146 (100), 110 (25), 105 (22), 81 (15), 55 (19).
'H-NMR (400 MHz, CsHsN) d: 5.60 (1H, br s, H-12),
1.02 (3H, s, H-23), 1.10 (3H, s, H-24), 1.13 (3H, s,
H-25), 0.94 (3H, s, H-26), 1.50 (3H, s, H-27), 1.70
(3H, s, H-29), 1.57 (3H, d, J = 1.26 Hz, H-30).
BC.NMR (100 MHz, CsHsN) &: 39.3 (C-1), 32.1
(C-2), 216.2 (C-3), 47.5 (C-4), 55.6 (C-5), 20.0 (C-6),
342 (C-7), 40.3 (C-8), 47.0 (C-9), 37.0 (C-10), 24.1
(C-11), 127.9 (C-12), 140.1 (C-13), 42.3 (C-14), 29.3
(C-15), 26.6 (C-16), 48.4 (C-17), 54.7 (C-18), 72.8
(C-19), 42.4 (C-20), 30.8 (C-21), 38.5 (C-22), 27.2
(C-23), 21.6 (C-24), 15.0 (C-25), 17.1 (C-26), 24.6

(C-27), 180.6 (C-28), 26.6 (C-29),
"H-NMR A1 C-NMR ¥4} 55 STk i 1
EEY 8 Ty BRI o

&M 9: R K . MS (HRESI) m/z: 488.340 1
(C30Hus0s 115918 488.364 1), 'H-NMR (400 MHz,
CsDsN) §: 0.88 (3H, s, H-26), 0.96 (3H, br s, H-30),
1.09 (3H, s, H-23), 1.10 (3H, s, H-25), 1.25 (3H, s,
H-24), 1.40 (3H, s, H-29), 1.63 (3H, s, H-27), 3.75
(1H, br s, H-3), 4.30 (1H, br s, H-2), 5.57 (1H, br s,
H-12). “C-NMR (100 MHz, CsDsN) &: 42.7 (C-1),
66.2 (C-2), 79.4 (C-3), 38.6 (C-4), 48.8 (C-5), 18.6
(C-6), 33.5 (C-7), 40.6 (C-8), 47.6 (C-9), 38.7 (C-10),
24.1 (C-11), 128.0 (C-12), 140.0 (C-13), 42.2 (C-14),
29.4 (C-15), 26.4 (C-16), 48.3 (C-17), 54.6 (C-18),
72.7 (C-19), 42.4 (C-20), 26.9(C-21), 38.5 (C-22),
29.5 (C-23), 22.3 (C-24), 16.7 (C-25), 17.3 (C-26),
24.7 (C-27), 180.7 (C-28), 27.1 (C-29), 16.8 (C-30).
P B 5 ok aE — 2, SRS 9 N
2B,3P,19a-trihydroxy-12-ursen-28-oic acid.

WE 10: FIEET . S 2550 IR
TLC LR R {5, HIRAHEEA TR, #e
A1 10 it % .

& 11: FOHR . FAB-MS m/z: 463 [M—
11". BC-NMR (400 MHz, DMSO-dq) d: 147.6 (C-2),
136.1 (C-3), 176.0 (C-4), 160.4 (C-5), 98.8 (C-6),
162.7 (C-7), 94.2 (C-8), 155.7 (C-9), 104.7 (C-10),
121.8 (C-1"), 115.6(C-2"), 145.1 (C-3"), 147.9 (C-4"),
115.4 (C-5"), 120.1 (C-6'), 60.2 (glc-6), 77.1 (glc-5),
69.5 (glc-4), 76.4 (glc-3), 73.1 (gle-2), 99.8 (glc-6). LA
F Pe-NMR Hodl scikaiiE s, oS et s
Y111 it e 22 -7-0-B-D- 1A HE AT -

& 12 AEHT. 5 B-2 SR R TE
TLC FfJ RE{E—5, HIEABEA TR, %w
,H:A% 12 4 B 23§88 1

&Y 13: E{éﬁﬁk LS S
TLC L/ RE{E—8, HIRAHSEA TR, e
e 13 % M.
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