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W E:. BW WHRRY KBS Saussurea nivea BHNE ISy« ik N ARERS LIS HR K T 45 dh S 7 VL & AT 4y
B, WA AR S YIEi . 85R RIS RNBA NIRRT 28 T 1L AZ0EA6EY), 4% 52 h 20(30)-
Ji-3p-FR T AT EE (1) 20-4-3B-FE L A TE%E (2), 1B-hydroxy-ursa-9(11), 12(13)-dien-3p-yl palmitate (3). 1p-hydroxy-
oleana-9(11), 12-dien-3B-yl palmitate (4). 21a-hydroxy-taraxasterol (5).20(30)-4i-210, 220-FF4 -3 B-7d 22 JEfE (6) . 12-ursene-3P,
11a-diol 3-O-palmitate (7). 9(11), 12-ursadien-3B-ol 3-O-palmitate (8). bauereny lacetate (9). 3B-hydroxy-11-oxo-olean-12-enyl
palmitate (10). 3B-hydroxy-11a,120-epoxy-friedoolean-14-enyl palmitate (11). £5i¢ Fratb &YW E T IRNR T NEH T 4o
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W INEZ Saussurea nivea Turcz. JZHIF}R
BAH IR, T2 AT AR LA S HIR X AE
oo REAFHITIEE . SR AT RAN,
[E] A AP ZAE 0 R Ak 2 A T SRR e o ol A
B KB T BT AEEYE Ry, YR A
A AR L TS B3 A BT T A O
IS 0 % 3 1 R N B 45 it A5 D7 VR A S kAT
Oy, JFZHIARMIEHEAR CH-NMR, "C-NMR.
EI-MS 48) % SWE . NIV R I 4y
BEE T 1A =R S, 2052 20(30)-4i-36-
FRIGH A bt Gl i, taraxasterol, 1), 20-
Ifi -3B- F£ FE 9 A 95 f¢ ( pseadotaraxasterol , 2 ) .
1B-hydroxy-ursa-9(11), 12(13)-dien-3p-yl
(ussuriensin A, 3). 1B-hydroxy-oleana-9(11), 12-dien-

palmitate

3B-yl palmitate Cussuriensin B, 4). 2la-hydroxyl-
taraxasterol (5). 20(30)-Ji-21a, 220-34 % -3 B-TH 22 T
fiz ( ptiloexp-oxide , 6 ) . 12-ursene-3B, 1la-diol
3-O-palmitate (7). 9(11), 12-ursadien-3B-ol 3-O-
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palmitate (8). bauereny lacetate (9). 3B-hydroxy-
11-ox0-olean-12-enyl palmitate (10). 3p-hydroxy-11a,
12a-epoxy-friedo-olean-14-enyl palmitate (11). J
WS A B NIRRT KBS o 43 5], bl
EWT~11 hE RN KRGS B o> AR 3
1 NESTH

Bruker AM —400 #Z B3R B L (TMS A 50D
Kofler St il A (iR (200~300 H ) Al
WA GFosy TEHON T By EAL ) 77 e
RS E T2 W N STV EA R e v ) BURSTS

WY EH Saussurea nivea Turcz. 4= T
2004 19 F K FT Fg A4 HaAE L, R R AR R AR
PR LHRRKINEIEE, A (2004056)
TRAF T 91 2 B2 B 25 2 e Hh b AN
2 REBS5SE

R NEBH Y TR (4 10kg), AET=
MR RIHEE 3 I, FRXR T d, R IRAFHIRE 230 go
BT AHR B SR AT (i 2 55, LA vl 1K - 7 Al
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(50 2 1~1: 1) BEEEVEME, /58] Fr. 1~7 #4). Fr. 1 (C-26), 15.36 (C-24), 14.74 (C-27). 5 CHREHEIEA

TR G IR A 43 B, DU il A R £ TR Aoh 15
i 45 A S 7 (23 mg). 8 (25 mg). 9 (45
mg). 10 (63 mg). 11 (42 mg); Fr. 2 FLhER
R oy 5, LA k-1t R < TR S W M O B 45
A1 (125mg). 2 (92mg). 6 (26 mg); Fr. 4
WO R A A 43 25, LAS7- N W B S M T
gAY 3 (18 mg). 4 (15mg); Fr. 5 #n4
ek R EEL T 2 15, LA S - TR 2 T o e -
it G s (25mg).

3 GExE

WEW1: AR CGAED, mp205~206 C,
Liebermann-Burchard M1, "H-NMR (CDCls,
400 MHz) o: 4.61, 4.59 (% 1H, d, J = 2.0 Hz, H-30),
3.20 (1H, dd, J = 11.2, 4.8 Hz, H-3a), 1.01 3H, s,
CH;-26), 1.00 (3H, d, J = 6.8 Hz, CH3-29), 0.96 (3H, s,
CH;-23), 0.92 (3H, s, CH3-27), 0.84 (3H, s, CH;-28),
0.84 (3H, s, CH3-25), 0.74 (3H, s, CH3-24); "*C-NMR
(CDCls, 100 MHz) J: 154.64 (C-20), 107.11 (C-30),
79.01 (C-3), 55.32 (C-5), 50.46 (C-9), 48.65 (C-18),
42.01 (C-14), 40.87 (C-8), 39.36 (C-19), 39.14 (C-13),
38.84 (C-4), 38.83 (C-22), 38.73 (C-1), 38.28 (C-16),
37.11 (C-10), 34.51 (C-17), 34.03 (C-7), 27.96 (C-23),
27.37 (C-2), 26.63 (C-15), 26.16 (C-12), 25.60 (C-21),
25.48 (C-29), 21.43 (C-11), 19.47 (C-28), 18.27 (C-6),
16.80 (C-25), 15.87 (C-26), 1536 (C-24), 14.74
(C-27). LA -3 5 ekt s A — 809, %zt
T 1 K 20(30)-Hi-3B-FE Il A ST .

& 2: AR GAED, mp217~219 C,
Liebermann-Burchard M [H7E. "H-NMR (CDCls,
400 MHz) 6: 5.24 (1H, dd, J = 6.8, 1.9 Hz, H-21),
3.20 (1H, dd, J = 11.2, 4.8 Hz, H-3), 1.62 (3H, s,
CH;-30), 1.03 (3H, s, CH3-26), 0.99 (3H, d, J = 6.0
Hz, CH;3-29), 0.97 (3H, s, CHs-27), 0.94 (3H, s,
CH;-23), 0.84 (3H, s, CH3-25), 0.75 (3H, s, CH3-24),
0.72 (3H, s, CH3-28); *C-NMR (CDCls, 100 MHz) 6:
139.85 (C-20), 118.86 (C-21), 79.01 (C-3), 55.26
(C-5), 50.39 (C-9), 48.60 (C-18), 42.31 (C-14), 42.15
(C-22), 41.04 (C-8), 39.14 (C-13), 38.84 (C-4), 38.73
(C-1), 37.11 (C-10), 36.68 (C-16), 36.29 (C-19), 34.37
(C-17), 34.20 (C-7), 27.96 (C-23), 27.61 (C-12), 27.37
(C-2), 27.01 (C-15), 22.53 (C-29), 21.64 (C-30), 21.59
(C-11), 18.27 (C-6), 17.69 (C-28), 16.26 (C-25), 16.02

— 5, e AW 2 O 20-05-3B-FE LT A TR .

WwEY 3: EREKA CHEE), Liebermann-
Burchard X M [ffI1E. "H-NMR (CDCls, 400 MHz) 6:
6.51 (1H, d, J = 6.0 Hz, H-11), 522 (1H, d, J = 6.0
Hz, H-12), 4.30 (1H, dd, J = 8.2, 3.4 Hz, H-3), 3.55
(1H, dd, J = 11.6, 4.8 Hz, H-1), 2.28 (2H, t, J = 7.4
Hz, H-2"), 1.26 (br s, H-4'~15'), 0.96 (3H, s,
CH;-28), 0.91 (3H, s, CH;-27), 0.88 (3H, s, CH;-25),
0.87 (3H, t, J = 8.0 Hz, H-16"), 0.87 (3H, s, CH;-24),
0.84 (3H, s, CH;-23), 0.83 3H, d, J = 6.4 Hz
CH3-29), 0.80 (3H, d, J = 6.4 Hz, CH;-30), 0.78 (3H,
s, CH3-26); "“C-NMR (CDCls, 100 MHz) &: 173.61
(C-1"), 152.07 (C-9), 141.55 (C-13), 123.49 (C-12),
117.10 (C-11), 76.86 (C-3), 75.55 (C-1), 57.21 (C-18),
48.78 (C-5), 44.10 (C-10), 43.20 (C-8), 41.30 (C-22),
40.79 (C-14), 39.39 (C-19), 39.04 (C-20), 37.98 (C-4),
347 3 (C-2), 34.51 (C-2'), 33.68 (C-17), 31.91
(C-14", 31.19 (C-21), 30.98 (C-7), 29.36 ~29.68
(C-4'~13"), 28.67 (C-23), 28.23 (C-16), 27.70 (C-28),
26.19 (C-15), 25.12 (C-3"), 22.90 (C-15'), 22.68
(C-27), 21.51 (C-30), 18.66 (C-25), 18.28 (C-6), 17.80
(C-26), 17.42 (C-29), 16.24 (C-24), 14.12 (C-16"). 5
SCHRBCHE A — 3, %5 k&4 3 24 18-hydroxy-
ursa-9(11), 12(13)-dien-3p-yl palmitate.

WwEY 4. EREA CHEE), Liebermann-
Burchard X N [HT% . "H-NMR (CDCls, 400 MHz)
6.51 (1H, d, J= 6.0 Hz, H-11), 5.51 (1H, d, J = 6.4 Hz,
H-12), 4.54 (1H, dd, J = 12.0, 4.4 Hz, H-3), 3.91 (1H,
dd, J = 11.6, 4.8 Hz, H-1), 2.32 (2H, t, J = 7.4 Hz,
H-2'), 1.26 (br's, H-4'~15"), 1.11 (3H, s, CH;-27), 0.98
(3H, s, CH3-30), 0.88 (3H, s, CH3-24), 0.87 (3H, t, J =
7.6 Hz, H-16"), 0.87 (6H, s, CH;-25, CHs-28), 0.86
(3H, s, CH3-23), 0.85 (3H, s, CH3-29), 0.84 (3H, s,
CH;-26); "“C-NMR (CDCl;, 100 MHz) &: 173.53
(C-1"), 151.86 (C-9), 147.40 (C-13), 121.09 (C-12),
118.28 (C-11), 76.68 (C-3), 75.59 (C-1), 48.92 (C-5),
46.72 (C-19), 45.49 (C-18), 44.71 (C-10), 42.85 (C-14),
40.73 (C-8), 37.99 (C-4), 36.99 (C-22), 34.73 (C-2),
34.60 (C-2'), 34.60 (C-21), 33.18 (C-29), 32.14 (C-17),
31.92 (C-14"), 31.20 (C-7), 31.09 (C-20), 29.15~
29.68 (C-4'~13"), 28.68 (C-23), 27.75 (C-28), 27.18
(C-16), 25.69 (C-15), 25.14 (C-3"), 23.67 (C-27),
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22.69 (C-15"), 21.69 (C-30), 20.25 (C-26), 18.57
(C-25), 18.23 (C-6), 16.26 (C-24), 14.13 (C-16"). L1 |
Ko 5 SO S A B, eth A 4 O 1p-
hydroxy-oleana-9 (11), 12-dien-3p-yl palmitate.

twEY 5: FHREAR CHEE), Liebermann-
Burchard NPT, "H-NMR (CsDsN, 400 MHz) o:
5.11, 5.01 (% 1H, d, J = 2.0 Hz, H-30), 4.72 (1H, m,
H-21), 3.48 (1H, dd, J = 9.2, 6.4 Hz, H-3), 2.28 (1H,
dq, J = 7.2 Hz, H-19), 2.14 (1H, dd, J = 13.8, 9.0 Hz,
H-18), 1.50 (3H, d, J = 6.8 Hz, CH3-29), 1.25 (3H, s,
CH;-26), 1.06 (3H, s, CH3-23), 1.02 (3H, s, CH3-27),
0.94 (3H, s, CH3-25), 0.91 (3H, s, CH3-24), 0.90 (3H, s,
CH;-28); “C-NMR (CsDsN, 100 MHz) 6: 157.90
(C-20), 112.00 (C-30), 78.13 (C-3), 70.58 (C-21), 55.91
(C-5), 50.74 (C-9), 50.65 (C-22), 48.29 (C-18), 42.46
(C-14), 41.25 (C-8), 39.58 (C-4), 39.43 (C-13), 39.30
(C-1), 39.00 (C-19), 38.54 (C-16), 37.46 (C-10), 34.52
(C-7), 32.38 (C-17), 28.72 (C-29), 28.38 (C-2), 28.21
(C-23), 26.84 (C-15), 26.81 (C-12), 21.71 (C-11), 19.12
(C-28), 18.81 (C-6), 16.64 (C-25), 16.45 (C-26), 16.18
(C-24), 14.98 (C-27). LA =%t 5 Skt i A —55P),
A 5 M 210-hydroxy-taraxasterol

EY 6: KR (WM, mp219~221 C,
Liebermann-Burchard N £, '"H-NMR (CDClL,
400 MHz) 9: 5.04, 4.85 (% 1H, br s, H-30), 3.45 (1H,
d, J = 4.8 Hz, H-21), 2.89 (1H, d, J = 4.8 Hz, H-22),
3.19 (1H, dd, J = 11.2, 5.2 Hz, H-3), 1.99 (1H, dq, J =
7.0 Hz, H-19), 1.03 (3H, d, J = 6.8 Hz, CH3-29), 1.00
(3H, s, CH3-26), 0.95 (3H, s, CH;-23), 0.93 (3H, s,
CH;-27), 0.82 (3H, s, CH3-25), 0.79 (3H, s, CH;-28),
0.74 (3H, s, CH3-24); PC-NMR (CDCls, 100 MHz) §:
151.31 (C-20), 111.98 (C-30), 78.91 (C-3), 63.98
(C-22), 56.06 (C-21), 55.23 (C-5), 50.34 (C-9), 42.20
(C-14), 42.11 (C-18), 40.95 (C-8), 38.83 (C-4), 38.69
(C-1), 37.89 (C-13), 37.07 (C-10), 36.26 (C-17), 36.12
(C-19), 34.07 (C-7), 33.60 (C-16), 27.96 (C-23), 27.33
(C-2), 27.22 (C-29), 26.49 (C-15), 26.17 (C-12), 21.39
(C-11), 18.24 (C-6), 16.23 (C-25), 15.94 (C-26), 15.33
(C-24), 15.10 (C-28), 14.78 (C-27). L I H¥s L5 ik
B A 5O, WA 6 h 2030)-4-21a,
220-FRAE-3B-TH A DL

wEY 7. RUIREA CHEE), Liebermann-
Burchard N [ 1. "H-NMR (CDCls, 400 MHz) 6:

5.16 (1H, d, J = 3.2 Hz, H-12), 4.50 (1H, dd, J = 10.0,
4.0 Hz, H-3), 4.22 (1H, m, H-11), 1.23 (br s, H-4'~
13'), 1.13 (3H, s, CHs-27), 1.09 (3H, s, CH3-25), 1.03
(3H, s, CH3-26), 0.90 (3H, br s, CH3-30), 0.86 (3H, s,
CH;-24), 0.86 (3H, s, CH3-23), 0.85 (3H, s, CH;-28),
0.84 (3H, d, J = 6.2 Hz, CH3-29), 0.83 3H, t, J = 6.8
Hz, CH;-16'); >C-NMR (CDCls, 100 MHz) d: 173.60
(C-1"), 142.76 (C-13), 128.75 (C-12), 80.30 (C-3),
68.29 (C-11), 58.09 (C-18), 55.64 (C-9), 55.37 (C-5),
43.24 (C-14), 42.08 (C-8), 41.28 (C-22), 40.42 (C-1),
39.39 (C-20), 39.27 (C-19), 37.98 (C-4), 37.93 (C-10),
34.83 (C-2"), 33.59 (C-17), 33.59 (C-7), 31.91 (C-14),
31.06 (C-21), 29.17~29.66 (C-4'~13"), 28.65 (C-28),
28.21 (C-23), 27.89 (C-16), 26.64 (C-15), 25.14
(C-3"), 23.75 (C-2), 23.09 (C-27), 22.67 (C-15"), 21.31
(C-30), 18.21 (C-6), 17.94 (C-26), 17.54 (C-29), 16.83
(C-25), 16.72 (C-24), 14.11 (C-16"). L I F¥is 5 ik
Hl A —5", BENAEY T h 12-ursene-3p,
11a-diol 3-O-palmitate.

WwEY 8: FARMMAKA (HEE), Liebermann-
Burchard NV EHE. "H-NMR (CDCls, 400 MHz) §:
5.56 (1H, d, J= 6.0 Hz, H-11), 5.42 (1H, d, J = 6.0 Hz,
H-12), 4.50 (1H, dd, J = 10.0, 4.0 Hz, H-3), 1.23 (br s,
H-4'~13"), 1.21 (3H, s, CH3-25), 1.15 (3H, s, CH3-26),
0.90 (3H, br s, CH3-30), 0.86 (3H, s, CHs-23), 0.86
(3H, s, CH3-24), 0.87 (3H, br s, CH3-29), 0.85 (3H, s,
CH;-27), 085 (3H, s, CH3-28), 0.84 (3H, t, J = 6.5 Hz,
CH;-16'); C-NMR (CDCls, 100 MHz) &: 173.60
(C-1'), 154.14 (C-9), 141.29 (C-13), 122.94 (C-12),
115.47 (C-11), 80.22 (C-3), 57.26 (C-18), 51.18 (C-5),
43.05 (C-8), 41.28 (C-22), 40.62 (C-14), 39.39 (C-20),
38.96 (C-19), 38.50 (C-4), 37.93 (C-10), 34.83 (C-2'),
33.59 (C-17), 31.91 (C-7), 31.91 (C14"), 31.06 (C-21),
29.20~29.67 (C-4'~13'), 28.65 (C-28), 28.20 (C-15),
26.06 (C-16), 25.42 (C-27), 25.14 (C-3'), 24.25 (C-2),
22.67 (C-15"), 22.08 (C-26), 21.50 (C-30), 18.21 (C-6),
17.54 (C-25), 17.40 (C-24), 16.83 (C-29), 14.11
(C-16"). VAL ¥t 5 Scik B s A — 5, %k
%) 8 A 12-ursadien-3B-ol 3-O-palmitate.

a9 Ak CAERD, Liebermann-
Burchard [ N . "H-NMR (CDCls, 400 MHz) ¢:
5.40 (1H, d, J = 3.2 Hz, H-7), 4.50 (1H, dd, J = 11.0,
4.2 Hz, H-3), 2.04 (3H, s, CHs-2'), 1.02, 0.98, 0.93,
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0.91, 0.83, 0.75, (% 3H, s, CH3-23~28), 1.03 (3H, d,
J = 7.2 Hz, CHs-30), 0.89 3H, d, J = 6.0 Hz,
CH3-29); "“C-NMR (CDCl;, 100 MHz) ¢6: 171.01
(C-1'), 145.43 (C-8), 116.22 (C-7), 81.12 (C-3), 54.85
(C-18), 50.52 (C-5), 48.10 (C-9), 41.23 (C-14), 37.99
(C-20), 37.80 (C-13), 37.70 (C-4), 37.66 (C-22), 36.49
(C-1), 35.28 (C-19), 35.05 (C-10), 32.33 (C-12), 32.02
(C-17), 32.02 (C-28), 31.49 (C-16), 29.18 (C-21),
28.84 (C-15), 27.49 (C-23), 25.63 (C-29), 24.17 (C-2),
23.94 (C-6), 23.65 (C-26), 22.65 (C-27), 22.54 (C-30),
2135 (C-2), 16.79 (C-11), 15.79 (C-24), 13.01
(C-25). VL 5 Semk Bt s A — 5, %zt
%1 9 4 bauereny lacetate.

A 10 AR GAlY), Liebermann-
Burchard [ N . "H-NMR (CDCls, 400 MHz) o:
5.54 (1H, s, H-12), 449 (1H, m, H-3), 1.21 (br s,
H-4'~13'), 1.32, 1.12, 1.09, 0.86, 0.85, 0.85, 0.84,
0.82 (% 3H, s, CH3-23~30); "“C-NMR (CDCl;, 100
MHz) 6: 199.97 (C-11), 173.54 (C-1'), 170.80 (C-13),
128.03 (C-12), 80.18 (C-3), 61.61 (C-9), 54.97 (C-5),
47.55 (C-18), 45.37 (C-14), 45.10 (C-19), 43.32 (C-8),
38.73 (C-1), 38.03 (C-4), 36.88 (C-10), 36.47 (C-22),
34.78 (C-2'), 34.40 (C-21), 33.04 (C-29), 32.65 (C-7),
32.32 (C-17), 31.91 (C-14'), 31.00 (C-20), 29.69~
29.16 (C-4'~13"), 28.72 (C-28), 28.03 (C-23), 26.40
(C-16), 26.35 (C-15), 25.12 (C-3"), 23.56 (C-2), 23.46
(C-30), 23.36 (C-27), 22.68 (C-15"), 18.66 (C-26),
17.35 (C-6), 16.97 (C-25), 16.64 (C-24), 14.13
(C-16). LL %l 5 sk s e A —5, %eth s
%110 2y 3B-hydroxy-11-oxo-olean-12-enyl palmitate ..

wEY 11 A iEk GAEDD, Liebermann-
Burchard X N[, "H-NMR (CDCls, 400 MHz) &
5.54 (1H, dd, J = 8.4, 3.2 Hz, H-15), 4.50 (1H, dd, J =
12.0, 6.0 Hz, H-3), 3.10 (1H, t, J = 5.0 Hz, H-11), 2.79
(1H, d, J = 5.0 Hz, H-12), 1.09, 1.07, 0.99, 0.95, 0.89,
0.86, 0.85, 0.81 (% 3H, s, CH3-23~30); “C-NMR
(CDCLs, 100 MHz) &: 173.50 (C-1'), 156.99 (C-14),

118.88 (C-15), 80.28 (C-3), 58.16 (C-12), 54.58 (C-5),
53.42 (C-11), 51.86 (C-9), 48.04 (C-18), 40.17 (C-19),
38.88 (C-8), 38.17 (C-22), 37.85 (C-1), 37.65 (C-4),
37.44 (C-10), 36.51 (C-21), 36.47 (C-13), 35.35 (C-17),
35.19 (C-16), 34.80 (C-2"), 33.64 (C-29), 33.10 (C-7),
31.9 (C-14"), 30.21 (C-27), 29.91 (C-28), 29.69~29.19
(C-4'~13'), 28.69 (C-20), 27.88 (C-23), 27.01 (C-26),
25.14 (C-3'), 23.22 (C-2), 22.69 (C-15"), 19.50 (C-30),
1875 (C-6), 1699 (C-24), 16.66 (C-25), 1431
(C-16"). LA K 5 ek A — 8™, e
&) 11 4 3B-hydroxy-11la, 120-epoxy-friedoolean-
14-enyl palmitate.

S 3R

(11 PEEEEE D EEY S ML, D EEYE M) b
H B ARG, 1999.

[2] Li X H, Feng J T, Shi Y P. Triterpenoids from Saussurea
ussuriensis [J]. Can J Chem, 2008, 86: 281-284.

[3]1 AEEBE, Bl HH KB T (],
E 251k 2245, 2001, 36(2): 87-89.

[4] Reynods W F, Mclean S, Poplaaski J, et al. Total
assignment of ""C and 'H spectra of three isomric
triterpenol derivatives by 2D NMR [J]. Tetrahedron,
1986, 42: 3419-3428.

[5] Petrovic S D, Gorunouic M S, Wray V, et al. A
taraxasterol derivative and phenolic compounds from
Hieracium gymnocephalum [J]. Phytochemistry, 1999,
50: 293-296.

[6] Menichini F, Benedetto R D, Monache F D. A triterpene
epoxide and a guaianoolide from Ptilostemmon
gnaphaoides [J]. Phytochemistry, 1996, 41: 1377-1379.

[71 Kakuda R, Machida K, Yaoita Y, et al. Studies on the
constituents of Gentiana species. 1l [J]. Chem Pharm
Bull, 2003, 51(7): 885-887.

[8] Chakravarty A K, Das B, Mukhopadhyay S. Peracid
oxidation products of swertanone, the novel triterpene
of Swertia chirata [J). Tetrahedron, 1991, 47: 2337-2350.

[91 Barreirosa M L, Davida J M, Pereiraa P A, et al. Fatty
acid esters of triterpenes from Erythroxylum passerinum
[J]. J Braz Chem Soc, 2002, 13: 669-673.



