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ABSTRACT Objective: To investigate the chemical constituents of Anemone rivularis var. flore-minore Maxim. Methods: The
chemical constituents of the Anemone rivularis var were isolated and purified by various chromatographic methods, and then the
structures were identified by physicochemical properties and spectral analysis. Results: Four compounds were identified as hederagenin—
28 -0 -B -D -glucopyranosyl ester (1), 3 -0 -8 -D —glucopyranosyl —-(1 —2) -« —L. —arabinopyranosyl-oleanolicacid -28 -0 -a - —
rhamnopyranosyl —(1 —4)-B8-D - glucopyranosyl-(1 —6)-8-D -glucopyranosyl ester (2), 3 -0-B-D-glucopyranosyl —(1 —=2)-«a-L—-
arabinopyranosyl- hederagenin-28-0-a~L-rhamnopyranosyl-(1—4)—-8-D-glucopyranosyl—(1—6)—-8-D-glucopyranosyl ester (3), 3—
0-B- D-ribopyranosyl—(1—3)—a—L-rhamnopyranosyl—(1 —2)—a—L-arabinopyranosyl-hederagenin-28 -0 -« -L-rhamnopyran—osyl -
(1—-4)-B-D- glucopyranosyl —(1 —6)-B-D -glucopyranosyl ester (4), on the basis of NMR spectra. Conclusion: compound 1 was
isolated from Anemone for the first time and 2-4 were isolated from Anemone rivularis var. flore-minore Maxim. for the first time.

Key Words: Anemone rivularis var. flore-minore; Anemone; Saponin; Chemical constituent

Chinese Library Classification(CLC):R284.2 Document code:A

Article ID:1673-6273 2011 08-1569-04

4
-28-0-8-D-
Anemone rivularis var. flore—minore Maxim. (1).3-0-8-D- (1-2)-a-L- -
R R . -28-0-a-L- (1—4)-B-D-
. . ¢ Yy  (1-6)-B-D- (2).3-0-8-D- (1-2)-
N 021 a—L— - -28-0-a-L- (1—
i 4)-B-D- (1-6)-B-D- B)  3-0-8-
4 i D- (1-3)-a-L- (1-2)-a-L- -
” ~28-0-a—I (1>4)-B-D—
(1—6)-B-D- @), 1
2-4 .
1
1984-
13379003681 E- mail : dingyu_dingyu@!63.com 1.1 N
A E- mail : tanghaifeng71@] 63.com ESI-MS Micromass Quatrro GC-MS
2011-01-23 2011-02- 18 Agilent - HP-1



1570 -

www.shengwuyixue.com Progressin Modern Biomedicine Vol1l NO.8 APR.2011

(30 mx0.32 mm L.D., 0.25 um) NMR
HPLC

JUV-VIS

.CHROMELON

)

Bruker AVANCE 500

P680(P680

150 g

1 103mg 2 89.0mg 3 40.1 mg

[Hypersil ODS (10um, 4.6 mmx250 mmI. 4 62.2mg
D) YMC-Pack R&D ODS-A, 5 um, 4.6 mmx250 mm 1. )
D] [YMC-Pack Cy, 5 um, 250
mmx20 mm L.D. ], (100-140 200-300 ) 4
H Merck RP-18
Sephadex® LH-20  Pharmacia o
Merck
20% / o Cc-3
o C-28 (1—-4) (1—
1.2 6) m, 1 2
7.7kg  70% 3x61L 13 4
3 1.8 kg, . 4 1-4  13CNMR
1 14 “C NMR (125 MHz, CDN, §)
Table 1 “C NMR (125 MHz, CD;N, §) data of compounds 1-4
position 1 2 3 4 position 1 2 3 4
1 38.8 38.6 38.7 39 Gle-1 105.8 105.6
2 27.7 26.3 25.8 26.3 2 76.3 76.4
3 73.4 88.7 82.1 81.2 3 78.5 78.2
4 422 394 43.4 43.5 4 71.4 71.3
5 48.6 55.7 47.8 47.6 5 78.0 719
6 18.6 18.4 18.1 18.1 6 62.4 62.4
7 32.9 32.9 32.7 32.7 Rha-1 101.2
8 39.9 39.7 39.8 39.8 2 72.0
9 48.2 479 48.0 48.1 3 81.0
10 37.2 36.8 36.8 36.8 4 72.8
11 234 232 232 23.7 5 69.8
12 122.9 122.7 122.8 122.9 6 18.4
13 144.1 143.9 144.0 144 Rib-1 104.6
14 429 42.0 42.0 42.0 2 72.5
15 28.3 28.1 28.2 28.2 3 70.1
16 23.8 23.6 23.7 233 4 68.9
17 47.0 46.9 46.9 46.9 5 65.2
18 41.8 41.5 41.5 41.5
19 46.2 46.1 46.1 46.1 28-Gle-1 95.8 95.5 95.5 95.6
20 30.8 30.6 30.6 30.6 2 74.1 73.7 73.8 73.8
21 34.0 33.8 33.9 33.9 3 78.9 78.0 78.6 78.1
22 325 324 324 325 4 71.1 70.6 70.7 70.8
23 67.8 28.1 64.7 63.9 5 79.4 77.9 77.9 76.4
24 13.1 16.6 133 14.1 6 62.2 69.0 69.1 69.1
25 16.1 15.4 16.1 16.1 Gle-1 104.7 104.7 104.7
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26 17.6 17.3 17.4 17.5 2 75.2 75.2 75.4
27 26.1 259 259 259 3 76.2 76.1 78.0
28 176.4 176.4 176.4 176.5 4 78.0 78.1 78.6
29 33.1 33.0 33.0 33.0 5 77.0 77.0 77.1
30 23.6 23.5 23.6 23.6 6 61.1 61.2 61.2
Rha-1 102.6 102.6 102.7
3-Ara-1 104.7 103.8 104.8 2 72.4 72.7 72.7
2 80.8 81.2 753 3 72.6 72.5 72.7
3 73.3 73.6 75.1 4 73.8 73.9 73.9
4 68.1 68.2 69.7 5 70.2 70.2 70.2
5 64.8 64.9 66.4 6 18.4 18.4 18.4
1 Liebermann-burchard 1, GC 1] L-Ara.
Molish ®_ ESI-MS m/z : 657 D-Glc  L-Rha 1:3:1 , BC-NMR
[M + NaJ* CseH50,. G 582.1 Cy 51764
'H-NMR (C;D:N, 500 MHz) § : 0.85, 0.86, 0.98, 1.04, 1.14, 1.18 C; Cx oo HMBC o
( 3H, s, 6xCH,), 5.44 (1H, br s, H-12), 6.33 (1H, d, /=8.2, {314 3 3-0-6-
Gle-C-H)., 1, GC el D- -(1-2)-a-L- _
D- o BC-NMR -28-0-a-L- -(1-4)-B-D- -(1—-6)-8-
Cx 5176.4 Cy 1, D- [3-0-B-D-glucopyranosyl-(1—2)-a-L—-ara-
( 1 -28-0-  binopyranosyl-hederagenin-28 -0 -a—L-rhamnopyranosyl—(1—4)
B-D- [hederagenin-28 —-0O—B-D-glucopyranosyl — —B-D-glucopyranosyl-(1—6)—-3-D-glucopyranosyl ester],
ester], 4 Liebermann-burchard
2 Liebermann-burchard Molish B ESI-MS m/z : 1375
Molish ® ESI-MS m/z : 1243 [M + Na] CsH 0030
[M + NaJ* CsHoOso  'H-NMR (C;DsN, 500 MHz) § : 0.83, 0.85, 0.93, 1.07, 1.11, 1.15

"H-NMR (C;D;N , 500 MHz) 6 : 0.83, 0.84, 0.85, 1.00, 1.05, 1.17,
118(  3H, s, 7xCH,), 5.36 (1H, br s, H-12), 6.20 (1H, d, J =8.1,
28-Gle-C-H), 4.94(1H, d, J=7.8, Gle-C-H), 5.80 (1H, br s, Rha-C,-
H), 4.90 (1H, m, 3-Ara-C,-H), 5.14 (1H, d, J =7.7, Gle-C,-H).

1. GC 1l L-Ara.

D-Glc L-Rha 1:3:1 ,
BC-NMR G, 588.7 Cy

5176.4 C; Gy 1
HMBC o 12

2 3-0-8-D- —(1>2)-a-IL- -

-28-0-a-L- -(1-4)-B-D-
-(1—-6)-B-D- [3-0-B-D- glucopyranosyl-

(1—>2)-a~L-arabinopyranosyl-oleanolic acid-28—0-a~L-rhamnop-
yranosyl-(1—4)-8 —D-glucopyranosyl-(1—6)-3-D-glucopyrano-

syl ester],

3 Liebermann-burchard
Molish B ESI-MS m/z : 1259
[M + Nal CssHoeOs70

'H-NMR (C5D5N , 500 MHz) &: 0.83, 0.84, 0.93, 1.00, 1.08, 1.11
( 3H,s, 6 x CH),537 (IH, brs, H-12) 620 (1H,d,J=8.1,
28-Gle-C,-H), 4.95 (1H, d, J =7.9, Gle-C,-H), 5.82 (1H, br s,
Rha-C,-H), 5.13 (1H, m, 3-Ara-C,-H), 5.16 (1H, m, Gle-C,-H)..

( 3H,s, 6x CH,), 537 (1H brs, H-12) 620 (1H,d, J=8.2,
28-Gle-C-H), 4.96 (1H, d, J =7.9, Gle-C,-H), 5.82 (1H, br s,
Rha-C-H), 5.03 (1H, d, J =6.7, 3-Ara-C,-H), 633 (1H, br s,

Rha-C,-H), 5.93 (1H, d, J=4.5, Rib-C,-H). 1.
GC Bl L-Ara D-Glc.L-Rha  D-Rib
1:2:2:1 13C-NMR
C, 5812 Cy 5176.5

RI R2 R}
1 H CH,OH Gle
2 Gle(1—2)-Ara CH,4 Rha-(1—4)-Gle-(1—6)-Gle
3 Gle-(1>2)-Ara CH,OH  Rha-(1—4)-Gle-(1—6)-Gle
4 Rib-(1—3)-Rha-(1—2)-Ara CH,OH  Rha-(1—4)-Gle-(1—6)-Glc
1 1-4

Fig. 1 Chemical structures of compounds 1-4.
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