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B E HW ATRARE B D ILE 2 Anemone rivularis var. flore-minore 8 =16 L3 AW R LRI B ER ., FiE iz
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F b & S AR EIEF T B AL SR L AW B E (BRI TE RS ) SR AR AL R AL S M R B
MTT A A4 23 5 FF AR At 98 2m it (HL-60 4m At . A549 20 2 \HepG2 4m i, \HeLa 20 J Fn USTMG 21 i, ) 69 38 78 4 ) 75 1 5 i@ 3 i
K4 AR Annexin V-FITC/PT 3 X 5o , 3R 4LA-4 7 5P USTMG 20 it i 58 =HE R . S5 k0 5135 16 /=75 235 210 b-4,
53 A 3B-0-f-D-wik.via K- (12 ) -a-L-vk iy I F548 45 - 50 R 82 -28-0-0-L-vib vty R 545 -(1—4)-f-D-wikvid ) £ #5-(1—6 ) -f-D-vikvih
W HAEEEH (1) 3B-0-0-L-vib i 7 F 40 - 733 R 9% -28-0-4-D-vib i ) 2 4 85 F (2) Lsaponin B(3) , 3 R 82-35-0-f-D-vikvihy ) ) #2-
(1—2) -a-L-wk v T 3548 4535 (4) \HN-saponin F (5) . clematoside S(6) . prosapogenin CP4(7) .cussonside B(8) . &k # £ % C(9) .
clemastanoside D(10) ,33-O-3-D-wtkvi#y #] & #5- (12 ) -a-L-vibwiy I 3240 45 -5 ATk 2 3 7T-28-0-4-D-wkvd 1) H 4 B85 3 (11) A Zde 2
F C3(12) 4l BAm 23 A1(13) huzhangoside D(14) , #1423 B(15) #= hederacolchiside E(16) . &4 3.4.6~9 & Ik R F £
R ) b S 4m B G T E ML, SR LA T R TE PR SRSR LA T AR5 USTMG 4 ML 7B = AN i 47 ) b 963 4m BLIG 74, FF 2. — B 1)
RHA R I 5 B0 16 ML h FECRIR R = 58 23, L P Ao L A #ieddh ; 3 T C-3 454 45 08 B C-284% % i
B Hh A0 B FU G AR
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Identification of triterpenoid saponins from Anemone rivularis var. flore-minore and study on their
antitumor activities

WANG Xiaoyang', WU Jun’, HUANGFU Longtao’, LIU Hong', LI Xuemei', TANG Haifeng', ZHANG Yanhua'
[1. Key Laboratory of Carcinogenesis and Translational Research (Ministry of Education), Dept. of Pharmacy,
Peking University Cancer Hospital & Institute, Beijing 100142, China; 2. Dept. of VIP Dental Service, Peking
University Hospital of Stomatology, Beijing 100081, China; 3. Key Laboratory of Carcinogenesis and
Translational Research (Ministry of Education) , Division of Gastrointestinal Cancer Translational Research
Laboratory, Peking University Cancer Hospital & Institute, Beijing 100142, China; 4. Dept. of Chinese Materia
Medica and Natural Medicines/School of Pharmacy, Air Force Medical University, Xi’an 710032, China]

ABSTRACT OBJECTIVE To study the triterpenoid saponins from Anemone rivularis var. flore-minore and their antitumor
activitiecs. METHODS The n-butanol extract of 70% ethanol extract from rhizome of the plant was separated. The triterpenoid
saponins were separated and purified by normal silica gel column chromatography, reversed phase ODS column chromatography,
Sephadex LH-20 gel column chromatography and semi-preparation high performance liquid chromatography. The structures of these
saponins were identified by spectral analysis (NMR and MS) and physical and chemical properties. MTT assay was used to test the
proliferation inhibitory activity of the compounds against five kinds of human tumor cells (HL-60 cells, A549 cells, HepG2
cells, HeLa cells and US87MG cells). The apoptosis inducing effect of compound 7 on U887MG cells was evaluated by flow
cytometric Annexin V-FITC/PI staining test. RESULTS

Sixteen triterpenoid saponins were obtained and identified as 3

A AT b5 B BERMIFRS 5 TRI155 H (No.PZ2021025) 5
b ETR2E R B BeR E A 7T 3400 H (No.2021-26)

F FAFINN L B T ) RARZG I M L S 2 A A
7% :010-88196960, E-mail : wangxiaoyang@bjmu.edu.cn

HBE M WL ST L BESO I AL (1—6) -B-D-glucopyranoside (1) , 3 -O-L-arabinopyranosyl
R 25 25T % . Hii%:029-84711551, E-mail : tanghaifeng71@ oleanolic acid-28-0-f-D-glucopyranoside (2) , saponin B (3) ,
163.com oleanolic acid-3 -O-B-D-glucopyranosyl- (1—2) -a-L-arabino-

B-0-B-D-xylopyranosyl- (1—2) -a-L-arabinopyranosyl-oleanolic
acid-28-0O-a-L-thamnopyranosyl- (1—4) -B-D-glucopyranosyl-
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pyranoside (4), HN-saponin F(5), clematoside S(6), prosapogenin CP4 (7), cussonside B (8), pulsatilla saponin C(9),

clemastanoside D (10) , 3 B-O-B-D-glucopyranosyl- (1—2) -B-L-arabinopyranosyl-hederagenin-28-O-f-D-glucopyranoside (11) ,
ciwujianoside C3(12), ciwujianoside Al (13), huzhangoside D (14), kalopanaxsaponin B (15) and hederacolchiside E (16).

Compounds 3, 4, 6-9 displayed inhibitory activities on the proliferation of tumor cells to different extent, and compound 7 had the

strongest activity; compound 7 induced the apoptosis of US8TMG cell so as to inhibit the proliferation of cancer cells in a

time-dependent manner. CONCLUSIONS The obtained 16 saponins are all identified as oleanolane-type, among which compound

1 is a new compound. The monodesmosidic saponins, the sugar chain of which attached at C-3 and a free carboxyl at C-28,

possess stronger antitumor activity than others.

KEYWORDS  Anemone rivularis var. flore-minore; triterpenoid saponin; identification; antitumor activities; oleanane-type

triterpenoid saponins

EHERMREAL B A eI R B N Az, R
762 A, AR A SR AR T, QR Sk A (2R AR E AR
MYARZE) RA — L OMRBAR AL AR 25) L5 & 3 (BT
IRZFARTEAL AL ZE) S50 /NE B KA Anemone rivu-
laris var. flore-minore J& THRIEAL R £ 55 25 A , 43 Aii
T vg et BV NS HOR P A, PR A E
T2 G ) IC 3R, A W 0 AR B 4 2 F A4 R Oh i R
[ I eI SR E TSR ) (= S e O e 3 B B
ACTEAEY & & A =i 2R BT LAY, R R LR 2
TEPERL ST ™ AR i 0] C A5 /NE B M TE N
1) Z PR FEAL IR AE DI EAT T Al B0 10 40 8 2 e S L
TEPERFSE 15 30 K il B2 &, Hrhi A i
EPUMRE G P iR R AR A PR
T RSY , AESE LUINMER S R ZE A IE e X 4, i
— TP R RGN IE 5 H 70% LR E T BEAEBGH
BEEAT 38 aliAb AR AL 4 D v s A o
B HAL 251 158 16 > =i 2Rk &9, b &
LAHAEE Y (D) s [FEF SR MTT R T iRtk &9
P 5 B UG e A R FE A v v IR R A R
TR TAEE W 7 X0 Ao AL TR e I3 B 240 JifL 98 USTMG 4 it
PISE IR A, S itE— 20 B WA J A ) e e 1 1 X
Jo St 1 5 SR ST PR U
1w
1.1 FEMNFESEIEE

AW FH 3 B8 A0 55 Perkin-Elmer 341 i)'t
{¥ (2 [ Perkin-Elmer 23 7] ) , Bruker AVANCE-500 %4 1%
53R (NMR )Y (B -1 Bruker 23 7] ) , Micromass Quattro
HA A% (55 [E] Waters 23w ) , Finnigan Voyager %S A 4,
%1% (3% [# Finnigan 23 7 ) , Dionex P680 1 ¥ A {11 i {X
(3£ [ Dionex 23 7)) , SW-CJ-1D B TAE & (FR 4k
WA R F]) , M680 B AR X (35 [H Bio-Rad A 7] ) ,
Avanti J30 A% ik 55 340 25 .0 AL ( 35 [ Beckman 23 A ) |
FACSCalibur B A M1 {X (5E[E BD A W] ) . L-Chirasil-
Val S35 (25 m=0.32 mm,0.25 pm) I [ 255 Agilent
/N F], YMC-Pack R&D ODS-A il £ %13 AH {4 1%+ (20
mmx250 mm, 5 pm) M H HAR YMC/AH] .,

1.2 FEHRBSIKA
INAEFE R MG LR R H Z2 0 Ll KR B P oK LR

HhEEZG 2022455 33 B4 5 )

LIRS, 28 G o 2 2 K2 242 e E AR 24 5 e 0 B
R % AL 8 LY /N E B B A A rivularis var. flore-
minore, FRAAF FREVG H R R F 2B h A= .
TE AR €8 A (A% 100~140 H .200~300 H )W H
H ST T 5 SOM ODS-A RERE (LA 50 um) g H
A YMC 24 7l ; Sephadex LH-20 %12 (KL% 40~70 mm)
4 F B 3 GE A vl 5 AR (1 (645 1930154) IR 4 L7
(F1t5- 1814986 ) ¥4 [ 5% [ Gibco 24 il ; DMEM 15 37 3
(#L55 AD21573271) 14 FH 3 [E Hycolne 23wl ; — H KL AN
(DMSO, #t 5 RNBC1433, 4li [ 99.7% ) . L-* it & iz F
Fis £ R EE (5 410209, 4l 98% ) \N-( = H JERE L ) Ik
W (Fib45- 394847, IS A 35T A D) AMTT 5] (4t 5
M2128, 4 98% ) .2 F2 H 2 (L5 D1515, 4l 98% ) |
Je sl 7T (A5 15918, 4l i 98 % ) ¥4 [ 32 & Sigma 2%
] ; Annexin V-FITC/PLif il & (41t5- 7312394) Wy H & =
BD 7 A 5 a4l B EE [ R e R R A R A PR
8 E] oA A B Al A0 B K ETT E TR AR T AT PR
ol KR AR
1.3 4HRERk

AW T N 2R 4kE (1 i HL-60 41 A . A
J55 A549 i AR HepG2 4H M . A E #iiJ6: HeLa 21 it
FIN G B2 T 158 S5 B 440 i USTMG 2 L 14 1 v [l )2
Bt Ve A L R AE P
2 FiEEHR
2.1 REHE

IBUNER F Mg TR ZE 5 kg, FTHORLRS , A 5 £ 4
(L/kg) 70% L BE R $E B 3 I (BRI 2 h) , A R PR HUHE
IR AR 1.1 kg BERIIR Y . BRI F A 10 LK
YU IIAZEARFRAT EE (10 L) AH3 U K ZFAA
SERBLIE THEE(10 L) A3 K, A IF IE T2 W 4ifs 11
TEEBAIIRE 230 g BUE T EIRE 120 g, R IEM G
JREATE A TR Ay 2, = - EE-7K (10:1:0.04—
6:4:0.7) A TEEEEVEIR 15 84 Bt Fr.1 ~Fr.8.

Fr.1~Fr.5 R F IE AR AE A (3 20, A — S0 HF e -
FHE-/K (8:2:0.05—6:4:0.7) EFTRAE VR , 20 9451
F B Fr.l.1~Fr.1.3 . Fr.2.1~Fr.2.3 . Fr.3.1~Fr.3.6 . Fr.4.1~
Fr.4.3 f1Fr.5.1~Fr.5.6. AW Bty 2: Sephadex LH-20
BERAT TS BR 2% , PR FF ] &5 S RO g 2l Ak 15 3

China Pharmacy 2022 Vol. 33 No. 5 - 603 -



DL ALE Y AL 1 2(24 mg, W ShAH I EE-/K (89: 11,
VIV) ,Fr.1.2] A6E% 3[22 mg, i s A K I EE-/K (88:12,
VIV),Fr.2.2] L& 4[22 mg, A I EE-7K (85 15,
VIV),Fr.2.3] A& 5[24 mg, Vi sh Ay B EE-/K (75: 25,
VIV),Fr.3.1] b5 6[31 mg, Fi sl Ak I EE-7K (802 20,
VIV) ,Fr.3.4] ALG%) 733 mg, i shAH Ay FEE-/K (77:23,
VIV),Fr.3.6] 449 8[33 mg, Vi shAH Jy I EE-/K (77: 23,
VIV) ,Fr.4.3] A& 9[25 mg, W shAH M H - /K (80 : 20,
VIV),Fr.5.11 A& 10[20 mg, it shAH A H EE-7K (70 : 30,
VIV),Fr.5.5] A9 11[17 mg, Ji ZhAHH F -7k (68 : 32,
VIV),Fr.5.6].

Fr.6~Fr.8 X FH X A ODS #1635 WEF 74385, FH FH -
K379 1) HEATHE BEBEML , 53 515 Fr Bt Fr.6.1~
Fr.6.5.Fr.7.1~Fr.7.6 f1Fr.8.1~Fr.8.5, HH Fr.6.1.Fr.7.6,
Fr.8.2 Fl Fr.8.3 FLIR £5 KA ODS A (533% 43 5, F F -7k
(4:6—9: 1) HEA7T 86 B, K13 Fr6.1.1~Fr.6.1.3,
Fr.7.6.1~Fr.7.6.6 .Fr.8.2.1 ~Fr.8.2.3 fl Fr.8.3.1 ~Fr.8.3.4,
KR 28 R OB AR ik e A B L B A B
12[15 mg, M shAH R EE-7K (72: 28, V/V) ,Fr.6.1.2] L&
W) 13[56 mg, it s AH I I BE-/K (72:28, V/V) , Fr.6.1.2] .k
AW 135 mg, SN EE-/K (75: 25, V) , Fr.6.2] Ak
AW 14[15 mg, i shAH M H EE-/K (7030, V/V) , Fr.7.6.1],
b4 9 15[15 mg, Ui 2l AH 2 - 7K (58 = 42, V1Y),
Fr.8.2.3)] 4b-& ¥ 16[12 mg, Fi s AH g FH - 7K (55 : 45,
VIV),Fr.8.3.2],

2.2 BRIKER MEEITAERSHEBIEST

BRI 4k &4 5 mg, i A 5 mL = U R 1% Tk (2
mol/L) , B FH ML H A8 h(110 °C) ; I 5E 55
WA Z L I 20 mL 46K, FH 2R 2B S5 R R AR
B3R K225 T, MR B 0 1 mL L e 241k H
Ti ER B ER AL BE 79 (2 mg/L) , K5 (60 °C) R 1 h, A
RT3 5% BN 0.2 mL N-( = FE AL JE ) ks 1 2
mL AERE , K (60 °C) N 1 h, ZT s 5% B W K 4y
B, FHPR OBt SRR 3 IR, A I 2R U, 78 T Ep A1
B ) = B IR BT A . R L-Chirasil-
Val SR AT A TSR €3 43 B, A5 3 FHIE : B Ba A
140 °C 445 5 min J7 , LA 2 °C/min 438 )& i £ 180 C,
{345 5 min 5, L 10 °C/min (43 B TR & 320 C , {545
10 min; K 0 5 Y B % 2 8 280 °C 5 AL IR Rk
250 C; A WA IR R 1 plo bRk IRRE T
AT AT A RN S M o RREAE i e T AR LA B 5 bR v A
FA R E] A O, AT S A A P W 3 L R 2k
2.3 HHEE

HRYEALA Y S E AR B s e e
EEY 1~16 FIALFZE R LI 1,

EW L AETEEM AR &P mss &1k
J5 3% (HR-ESI-MS ) 7R J5i faf b m/z SEONAE A 1 213.597 8

Yyt
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Rha: "% H &
OHOH
OH
Gle: AC,
OH OH
EFS R, R, Ry
1 Xyl(1—2)Ara- Rha(1—4)Gle(1—6)Gle- CH;
2 Ara- Gle- CH;
3 Xyl(1—2)Ara- H CH,OH
4 Gle(1—2)Ara- H CH;
5 Ara- Gle- CH,OH
6 Rib(1—3)Rha(1—2)Ara- H CH,0H
7 Rib(1—3)Rha(1—>2)Ara-  H CH;,
8 H Rha(1—4)Gle(1—6)Gle- CH;
9 H Rha(1—4)Gle(1>6)Gle-  CH,OH
10 Rib(1-3)Rha(1—2)Ara-  Gle- CH,0H
11 Gle(1—2)Ara- Gle- CH,OH
12 Ara- Rha(1—4)Gle(1—6)Gle- CH;
13 Gle(1—2)Ara- Rha(1—4)Gle(1—6)Gle- CH;
14 Rib(1>3)Rha(152)Ara-  Rha(1>4)Gle(156)Gle-  CH,OH
15 Rha(1—2)Ara- Rha(1—4)Gle(1-6)Gle-  CH,OH
16 Rha(1—2)[Gle(1—4)]Ara-  Rha(1->4)Gle(1-6)Gle-  CH;

1 a1~ 16MLEEH

[M+Na] (4518 1 213.598 2, C:HouO:5Na) , B E L&)
18943 T3 M CssHoiOss0 434 1ID-NMR,, 7£ "H-NMR (500
MHz, C:DsN) H i SELF 7 4~ FE 115 5 < 0w 0.91 (s,
3H),0.92(s,6H,2xCH,), 1.09(s,3H), 1.12(s,3H), 1.26
(s, 3H)F11.27(s, 3H) ; 5 i 3L i 715 5 : 6w 4.89(d,
J=6.3 Hz),5.00(d,J=7.8 Hz),5.09(d,J=7.4 Hz) ,5.86
(s)F16.25(d,J=8.1 Hz) ; L M &[5 %5 : 6u 5.43(brs) .
4545 TO IR A AL S B a5 A 1% (DEPT, 135°) Ak &
A 3% (HSQC) , 7 "C-NMR (125 MHz, C:D;N) Fp i
WEE] 74 LR 5 5 2 oc 15.5,16.3,17.4,23.6,25.9,
27.8 F133.0; 5 Wi i HE ik {5 5 : 0 95.5, 102.6, 104.7,
105.0 F1106.6 5 2 M5 55 : 6c 122.7 F1144.0; FEALIZ X
FETE VRIS 5 : 0 176.4, L B3N FFEUR e =
il AR R B A5 5, k6 b SCHRIB S B,
FEALA Y L BT U FFEURR ; 256 731 2D-NMR , 45
A% 51 AH 563 ("H-"H COSY) ik L FEAH 54 1% (HM-
BC) \HSQC . & & %5 [A] A 5% 41 (NOESY ) Fll & & 4= #H ¢
i (TOCSY ) XM otk A5 S T T2 )E (R 1D,
Pioc 88.8(C-3) Floc 176.4(C-28) , Al HIALAH 1 M HEC-3
1 C-28 {5 Y4935 A5 ML BT I RO BE BT

FERE“2.27 W1 F FT ik Jr v, Wb & 0 1 AT R K
I £ R BE () = W L REmEAL AT AR 9, PR T SA 3 4
Br, ShRERE TXT L . 25030 (b & 1 & 4 Fh
WEIEETT, 23 51 R 2 F U fob - L-mk mig BT H 4 b (Ara) il

hEHERE 200 EEI3EERE



*1 HE%W1H'H-NMR(500 MHz, C:D;N)F1 "C-NMR

(125 MHz, C;D:N) ##&

C dc 0 mult.(J/Hz) C dc 0 mult.(J/Hz)
1 387 0.92,1.52m 2 814 456m

2 26.5 187,213 m 3 3.7 415m

3 88.8 3.28.dd(42.11.6) 4 68.5 436m

4 39.5 - 5 65.2 380,431 m
5 58 0.78d(114) Xyl

60 184 132,148 m 1 106.6 5.09d(74)
7 330 LI1,133 m 2 76.0 411m

8 39.8 - 3 782 412m

9 419 1.64 m 4 70.9 422m

10 36.9 - 5 673 3.60,4.34m
11 237 192,208 m 28-O-sugar

12 1227 543 brs Gle|

13 1440 - 1 95.5 6.25d(8.1)
14 420 - 2 737 414m

15 281 121,232 m 3 8.6 4283 m

16 232 191,2.08 m 4 70.7 434m

17 469 - 5 78.0 412m

18 415 320dd(4.0.13.6) 6 69.0 463,431 m
19 46.1 1.25,1.75m Glell
20 30.6 - 1 104.7 5.00d(78)
2 339 LILER2 m 2 752 395 m
n 04 175,185 m 3 76.5 411 m
3 278 1275 4 782 442 m
A4 16.3 1.09s 5 1.1 3.67m

25 15.5 092 6 61.1 422,411'm
26 174 112 Rha

Wi 259 1265 1 102.6 586

28 176.4 - 2 T4 469 m

29 330 092 3 7.6 45Tm

30 236 0915 4 738 434m
3-0-sugar 5 70.2 497m

Ara 6 18.5 1.71d(62)

1 105.0 489d(63)

D-E MG AHE (Xyl) 5 1R 22 580N « L-HM FL 2 (Rha) 5
1A 7S B - D- NI 3 29 05 (Gle) o 4 Rk &5 1 Fb 1) o8
1:1:1:2, ZEA43HT 2D-NMR, #E4T Z B R S5 51
IR (R 1), FERRE ST A E L S M 1 %
KT, HMBC i 2 (] 2) o MR 4% Xyl H-1/Ara C-2
1 Ara H-1/C-3 (Y HMBC #5155, rT e o0 C-3 i b
55 A Xly (1—2) Ara- ; #2 4% Rha H-1/Gle Il C-4.Glc Il
H-1/Gle I C-6 F1Glc | H-1/C-28 ) HMBC A5 (5 5, 7]
HEWT T O C-28 7 Mi%% H Rha(1—4) Gle (1—6) Gle-, 1@
T M S S R4 B 5 Ara (6.3 Hz) \Xyl(7.4 Hz) Fl Gle
(7.8 F18.1 Hz) , F K7 FL ity L AR XA B 5353 Ry o BB 5 1T
Rha 3t 56 S5 5 Ry Bl | ml 3 1 H C-3 5 1 o [ J 187
I EA AT N a, T 37 C-O B A% NOESY
& th H-3 \Hs-23 \H-5 () NOESY AH2E{5 54 S ok , 1k
A1 109 33 HMBC &% NOESY M55 WK 2, HT
RS HT RIS S LA LI EE R 38-O-B-D- LR
A - (1-2) -a-L- M 5 BT S AP B - S5 38OR R -28-0-a-L-iE
IR FRLAE - (14 ) -B-D- ML IR 3] 45 1 - (16 ) -B-D- MR 4 45
WEERTY , 28514 SciFinder B 2 , i AL & L &40

HhEEZG 2022455 33 B4 5 )

— HMBC (‘H-"3C)
B2 &1 FEENOESY X HMBCHHX{ES

kG2 Al e E AR, BB e 7L
(ESI-MS) 571k m/z 749 [M—H] ™, 44 3 1D-NMR %4
A3 HE, HEM 4> 7 28 K CuHeOro 'H-NMR (500 MHz,
C:D:N) /R 7 H BT 155 : 61 0.86,0.88,0.90,0.94,
1.11,1.24,1.25(each 3H,s, CH;) ; 2 MR 155
ow4.75(1H,d,J="7.1 Hz, Ara H-1) f16.31(1H,d,J=8.1
Hz,Gle H-1) ; 17 70#B - F 1k )it 715 %5 : 64 3.19(1H, dd,
J=3.6.13.9 Hz, H-3) , 3.32 (1H, dd, J=4.3. 11.8 Hz,
H-18) , 5.42 (1H, br s, H-12) , “C-NMR (125 MHz,
C:D:N) 1 6¢:38.7(C-1) , 26.0 (C-2) , 88.6 (C-3) , 39.4
(C-4),55.8(C-5),18.5(C-6),33.1(C-7),39.8(C-8),48.0
(C-9),36.9(C-10) , 23.7(C-11) , 122.9 (C-12) , 144.1
(C-13) , 42.1 (C-14) , 28.1 (C-15) , 23.3 (C-16) , 46.9
(C-17) , 41.7 (C-18) , 46.2 (C-19) , 30.7 (C-20) , 33.9
(C-21), 325 (C-22) , 28.1 (C-23) , 16.9 (C-24) , 155
(C-25), 17.4 (C-26) , 26.0 (C-27) , 176.4 (C-28) , 33.3
(C-29) , 23.6 (C-30) , Ara C-1~C-5(107.5, 72.9, 74.6,
69.5, 66.8) , Glc C-1~C-6(95.7, 74.1, 78.9, 71.1, 79.3,
62.1) . XS ORI R ECE ", Sz B Yk 3p-
O-a-L- M g BT 37 A7 4 - 55 3802 i -2.8-O-B-D- M e 5 %6 1
BRTT o

AW 3: I ETEH K. ESI-MS &R m/z
759 [M+Na]", Z5 4 ID-NMR B 434 , 4 H A3 =X
} CuHeiO1e 'H-NMR (500 MHz, CsD:N) {718 6 /> 1 4t
i {55 164 0.93,0.95,0.96,1.04,1.07,1.23(each 3H, s,
CH.) 5 2 B 3 15 5 : 04 5.09(1H, d,J=7.4 Hz,
Xyl H-1)#15.11 (1H,d,J=6.3 Hz, Ara H-1) ; ¥ 5038 4>
FRAE 1155 : 64 3.30(1H, dd,J=3.3.13.6 Hz,H-18) ,
548 (1H,brs,H-12), “C-NMR (125 MHz, C:D:N)
5¢:39.2(C-1),26.2(C-2),81.3(C-3),43.6(C-4),47.7
(C-5),18.5(C-6),32.8(C-7),39.7(C-8),48.1(C-9),36.9
(C-10) , 23.8(C-11) , 122.6 (C-12) , 144.8 (C-13) , 42.1
(C-14) , 28.3 (C-15) , 23.6 (C-16) , 46.6 (C-17) , 41.9
(C-18) , 46.4 (C-19) , 30.9 (C-20) , 34.2 (C-21) , 33.2
(C-22) , 63.9 (C-23) , 14.0 (C-24) , 16.0 (C-25) , 17.4
(C-26) , 26.1 (C-27) , 180.1 (C-28) , 33.2 (C-29) , 24.1
(C-30),Ara C-1~C-5(104.4,82.0,74.0,68.8,65.9) , Xyl
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C-1~C-5(106.8,76.2,78.3,71.0,67.4) . %F 2% ik
BTS2 2%k 594 saponin B,

AW 4: AEIEETEH K. ESIMS IR m/z
773 [M+Na]', Z:4 H 1D-NMR $5di 2007 , 0 H 4%
7 CiHeOwo 'H-NMR (500 MHz, C:D:N) i 7% 7 4> Fi 3t
{55 : 04 0.81,0.94,0.97,0.99,1.01,1.20, 1.26 (each
3H,s,CH.) ; 2 Wi 25 )i 7155 : 0w 4.94(1H,d,J=6.6
Hz,Ara H-1)#15.21(1H,d,J="7.7 Hz, Glc H-1) ; ¥ IC
SRR {55 : 00 3.19(1H, dd,J=4.4 . 11.7 Hz,H-3) ,
3.28 (1H, dd, J=4.0. 13.7 Hz, H-18) , 5.45 (1H, br s,
H-12) . “C-NMR (125 MHz, CsD;N) H1d: 38.8 (C-1) ,
26.6(C-2),88.8(C-3),39.5(C-4),55.8(C-5),18.4(C-6),
33.1 (C-7) , 39.7 (C-8) , 48.0 (C-9) , 37.0 (C-10) , 23.7
(C-11), 122.5(C-12) , 144.8 (C-13) , 42.1 (C-14) , 28.3
(C-15) , 23.7 (C-16) , 46.7 (C-17) , 42.0 (C-18) , 46.5
(C-19) , 30.9 (C-20) , 34.2 (C-21) , 33.2 (C-22) , 28.2
(C-23) , 16.7 (C-24) , 15.4 (C-25) , 17.4 (C-26) , 26.1
(C-27) , 180.2 (C-28) , 33.3 (C-29) , 23.7 (C-30) , Ara
C-1~C-5(104.8, 81.0, 73.4, 68.3, 65.7) , Glc C-1~C-6
(106.0,76.4,78.1,71.5,78.1,62.5) . X HbZ:2% ki1
B, S8 A PR SR IR -3 B-O-B-D- M I ) %
- (1—2) -o-L-H TR B REAF RS

AW 5: 1@ JEE T # K . ESI-MS R m/z
765 [M—H] , 54 H ID-NMR B 40 br , #ii =18
4 CyHiOwo 'H-NMR (500 MHz, CsD:N) 1 718 6 4 B i
i {55 : 04 0.86,0.86,0.91,0.94,1.11,1.16(each 3H,s,
CH.) 5 2 B 3 15 5 < 04 4.95(1H, d, J=7.2 Hz,
Ara H-1)#16.32(1H,d,J=8.1 Hz,Glc H-1) ; 1 ITHB 4%
HEF{55 00 3.17(1H,dd,J=4.1.13.7 Hz,H-18) ,5.41
(1H,brs,H-12), “"C-NMR(125 MHz, C;DsN) H16.: 38.8
(C-1),26.0(C-2),81.9(C-3),43.5(C-4),47.6(C-5),18.2
(C-6),32.8(C-7),39.9(C-8),48.2(C-9),36.9(C-10),
23.8(C-11),122.9(C-12),144.1(C-13),42.1(C-14),28.3
(C-15) , 23.3 (C-16) , 47.0 (C-17) , 41.6 (C-18) , 46.1
(C-19) , 30.7 (C-20) , 33.9 (C-21) , 32,5 (C-22) , 64.5
(C-23) , 13.6 (C-24) , 16.2 (C-25) , 17.5 (C-26) , 26.0
(C-27) , 176.4 (C-28) , 33.1 (C-29) , 23.7 (C-30) , Ara
C-1~C-5(106.7, 73.1, 74.7, 69.6, 67.0) , Glc C-1~C-6
(95.7,74.1,78.9,71.1,79.3,62.1) o Xf Fb 2% SCHk U 1%
st %8 %6594 HN-saponin F.

L&Y 6: BT EIE KA. ESI-MS &R m/z
905 [M+Na]", £5 4 H 1D-NMR Hdiz 5#r , 4l H 435X
} CiHuOwso 'H-NMR (500 MHz, C:D:N) {71 6 > Bl 3t
i {55 164 0.90,0.92,0.97,1.00,1.10,1.23(each 3H, s,
CH.,) ; 3 M HE 5 715 5 : 0w 6.33(1H, br s, Rha H-1) ,
5.95(1H, d, J=4.4 Hz, Rib H-1) #15.00 (1H, d, J=6.8
Hz, Ara H-1) ; Rha i 2 5T 7155 : 64 1.61(3H,d, J=
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6.1 Hz) ; 11 J0 #4347 1FE i F15 5 : 6w 3.26 (1H, dd, J=
4.1,13.8 Hz, H-18) , 5.41 (1H, br s, H-12) , "C-NMR
(125 MHz, CsD;N) 1 6¢: 39.0 (C-1) , 26.4 (C-2) , 81.3
(C-3),43.6(C-4),47.7(C-5),18.1(C-6),32.8(C-7),39.8
(C-8) , 48.2 (C-9) , 36.8 (C-10) , 23.7 (C-11) , 122.6
(C-12) , 144.7 (C-13) , 42.1 (C-14) , 28.3 (C-15) , 23.6
(C-16) , 46.6 (C-17) , 41.9 (C-18) , 46.4 (C-19) , 30.9
(C-20) , 34.2 (C-21) , 33.2 (C-22) , 64.0 (C-23) , 14.1
(C-24) ,16.0 (C-25) , 17.4 (C-26) , 26.1 (C-27) , 180.1
(C-28),33.2(C-29),23.7(C-30) , Ara C-1~C-5(104.7,
75.3,75.0,69.7,66.3) ,Rha C-1~C-6(101.1,72.2,81.1,
72.4,69.7,18.2) ,Rib C-1~C-5(104.5, 72.8,70.3, 68.7,
65.3) o X b2 SOk i P ™, S Ak SN
clematoside S,

EW T BT ER KK . ESI-MS B /R m/z
865 [M—H] ", Z¢AH ID-NMR Edi a4 , i Ho4r 75X
} CiHuOs50 'H-NMR (500 MHz, C:D:N) & 75 7 > B 3t
{55 : 04 0.81,0.90,0.94,0.97,1.02,1.10, 1.23 (each
3H,s,CHs) ; 3/ Wi 2 it 115 5 : 64 6.31 (1H, br s, Rha
H-1),5.92(1H,d,J=4.6 Hz,Rib H-1) f14.94(1H,d,J=
6.8 Hz, Ara H-1) ; Rha i) F{ 3£ JiT 7155 : 64 1.61 (3H, d,
J=6.1 Hz) ; OG- R IRl 115 %5 : 6w 3.22(1H,dd, J=
4.1.12.7 Hz,H-3),3.28(1H,dd,J=4.1.13.9 Hz,H-18) ,
5.42(1H,br s,H-12), “"C-NMR (125 MHz, C;sD;N) H1c:
38.8(C-1),26.6(C-2),88.8(C-3),39.5(C-4),55.9(C-5),
18.5 (C-6) , 33.2 (C-7) , 39.7 (C-8) , 48.0 (C-9) , 37.0
(C-10),23.7(C-11) , 122.4 (C-12) , 144.8 (C-13) , 42.1
(C-14) , 28.3 (C-15) , 23.7 (C-16) , 46.7 (C-17) , 42.0
(C-18) , 46.5 (C-19) , 30.9 (C-20) , 34.2 (C-21) , 33.2
(C-22) ,28.2(C-23) , 16.7 (C-24) , 15.4 (C-25) , 17.4
(C-26) , 26.1 (C-27) , 180.3 (C-28) , 33.3 (C-29) , 23.7
(C-30) , Ara C-1~C-5 (105.2, 75.4, 74.7, 69.3, 65.7) ,
Rha C-1~C-6(101.3, 71.9, 81.2, 72.5, 69.6, 18.4) , Rib
C-1~C-5(104.5,72.8,70.2,68.6,65.2) . XF b 2% Sk
U TEEESY, 502 %40 & 9K prosapogenin CP4.

b4 9 8: 116 JC B Hi K o ESI-MS /R mi/z
949 [M+Na]", Zi4 H 1D-NMR Bdig 4347 , #E H 4> 75X
4 CsHrO1ro "H-NMR (500 MHz, C;D:N) i 755 7 /> i 3
i {55 . 64 0.86,0.88,0.91, 1.00, 1.11 (each 3H, s,
CH,),1.21(6H,s,2xCH,) ; 3 i L 5 715 5 : 0w 5.86
(1H,br s,Rha H-1),6.24(1H,d,J=8.1 Hz,Glc I H-1)
M 4.68(1H,d,J=7.9 Hz,Glc [l H-1) ;Rha () F 3515
510w 1.69(3H,d,J=6.2 Hz) ; T 0 A AR IE i T-15 55 -
5w 3.20(1H, dd, J=3.5.13.6 Hz, H-18) , 5.42 (1H, br s,
H-12) . “C-NMR (125 MHz, C:D:N) H1d: 39.0 (C-1) ,
28.1(C-2),78.0(C-3),39.4(C-4),55.8(C-5),18.8(C-6),
33.1 (C-7) , 39.9 (C-8) , 48.1 (C-9) , 37.4 (C-10) , 23.8

hEHERE 200 EEI3EERE



(C-11),122.9(C-12) , 144.1 (C-13) , 42.1 (C-14) , 28.3
(C-15) , 23.4 (C-16) , 47.0 (C-17) , 41.7 (C-18) , 46.2
(C-19) , 30.7 (C-20) , 34.0 (C-21) , 32,5 (C-22) , 28.8
(C-23) , 16.5 (C-24) , 15.6 (C-25) , 17.5 (C-26) , 26.1
(C-27),176.5(C-28) , 33.1(C-29) , 23.7(C-30) , Gl [
C-1~C-6(95.7,73.8,78.8,70.8,78.1,69.2) ,Glc Il C-1~
C-6(104.9, 75.3, 76.5, 78.2, 77.2, 61.3) , Rha C-1~C-6
(102.7,72.6,72.8,74.0,70.3,18.5) . X FbZ% kL
B, S 240 A W cussonside B

AP 9: A& B KK . ESI-MS /R m/z
941 [M—H] ", Z¢A H 1D-NMR Bdig 2#r , i =728
7 CsHisOso 'H-NMR (500 MHz, C:D:N) i 755 6 > F 3t
{5515, 0.84,0.86,0.99,1.04,1.12,1.15(each 3H,s,
CH,) ; 3 M HE R 7155 : 0w 5.84(1H, br s,Rha H-1) ,
6.22(1H,d,J=8.1 Hz,Glc I H-1)f14.97(1H,d,J=17.8
Hz,Glc [T H -1) ; Rha [ H 35 15 5 : 60 1.67(3H,d,J=
6.2 Hz) ; 11 JCHB 4 4 AiFE L F15 5 : 0w 3.16 (1H, dd, J=
4.1,13.7 Hz, H-18) , 5.41 (1H, br s, H-12) , “"C-NMR
(125 MHz, CsD;N) H1 8 : 38.8 (C-1) , 27.7(C-2) , 73.4
(C-3),42.9(C-4),48.1(C-5),18.5(C-6),32.5(C-7),39.9
(C-8) , 48,5 (C-9) , 37.2 (C-10) , 23.8 (C-11) , 122.9
(C-12) , 144.1 (C-13) , 42.1 (C-14) , 28.3 (C-15) , 23.3
(C-16) , 47.0 (C-17) , 41.7 (C-18) , 46.2 (C-19) , 30.7
(C-20) , 339 (C-21) , 32.5 (C-22) , 67.8 (C-23) , 13.1
(C-24),161.0(C-25), 17.6 (C-26) , 26.0 (C-27) , 176.5
(C-28),33.1(C-29),23.6(C-30),Glc I C-1~C-6(95.6,
73.8, 78.7, 70.8, 78.0, 69.2) , Glc I C-1~C-6 (104.9,
75.3,76.5,78.2,77.1,61.3) ,Rha C-1~C-6(102.7,72.6,
72.7,74.0,70.3,18.6) o Xf HbZ 25 SCHkIE ISR, S8
AW RS BT C.

AW 10: BTG E T KK . ESI-MS 7R m/z
1 067 [M+Na]", £ 3 1D-NMR 4l 73 #r , 4 H 551
K CHu020 'H-NMR (500 MHz, C;DsN) & 71 6 > H!
LT {55 : 04 0.86,0.87,0.94, 1.10, 1.12, 1.18 (each
3H,s,CHs) ;4 MWH L 5T 715 %5 : 6w 6.32(1H, br s, Rha
H-1),6.31(1H,d,J=8.2 Hz, Glc H-1),5.95(1H, d, J=
4.5 Hz,Rib H-1) #15.04(1H,d,J=6.8 Hz, AraH-1) ;Rha
(A i -5 5 6 1.53(3H,d,J=6.2 Hz) ; TF UGB/
HEJE 55 00 3.17(1H,dd,J=4.1.13.7 Hz,H-18) ,5.40
(1H,brs,H-12), "C-NMR (125 MHz, C;D;N) H15¢: 39.1
(C-1),26.2(C-2),81.2(C-3),43.6(C-4),47.7(C-5),18.2
(C-6),32.8(C-7),39.8(C-8),48.2(C-9),36.8(C-10),
23.7(C-11),122.9(C-12),144.0(C-13),42.1(C-14),28.3
(C-15) , 23.6 (C-16) , 46.6 (C-17) , 41.7 (C-18) , 46.2
(C-19) , 30.8 (C-20) , 34.0 (C-21) , 32.5 (C-22) , 63.9
(C-23) , 142 (C-24) , 16.2 (C-25) , 17.5 (C-26) , 26.1
(C-27) , 176.4 (C-28) , 33.2 (C-29) , 23.7 (C-30) , Ara

HhEEZG 2022455 33 B4 5 )

C-1~C-5(104.7, 75.4, 75.2, 69.9, 66.3) , Rha C-1~C-6
(101.3, 72.0, 81.1, 72.8, 69.8, 18.2) , Rib C-1~C-5
(104.7,72.8,70.3,68.9,65.3) ,Glec C-1~C-6(95.7,74.1,
79.3,71.1,78.9,62.2) . Xf b Z2 SCHBRIE IS E PR, 455
ZALE YN clemastanoside D

&1L A @ ETEH K. ESI-MS R m/z
951 [M+Na]", Z54 H: ID-NMR 8 200, #ii H 212X
5 CoHxO1s0 'H-NMR (500 MHz, C:D:N) & 71 6 > Bl 3t
i 1155 : 64 0.86,0.87,0.94,1.01,1.15,1.18(each 3H, s,
CH.) ; 3 Ml ot 3L it 715 %5 : 6w 6.31 (1H, J=8.1 Hz,
28-0-Glc H-1) ,5.16 (1H, d, J=7.6 Hz, 3-O-Glc H-1) FI
5.15(1H,d,J=5.8 Hz, Ara H-1) ; 1F JCHE A0 - E 0 7135
5.0, 3.18(1H,dd,J=4.1.13.7 Hz,H-18) ,5.42(1H, br s,
H-12) . “C-NMR (125 MHz, C:D:N) #14.: 38.8(C-1) ,
26.1(C-2),82.1(C-3),43.5(C-4),47.0(C-5),18.3(C-6),
32.6 (C-7) , 40.0 (C-8) , 48.2 (C-9) , 36.9 (C-10) , 23.4
(C-11),122.9(C-12) , 144.2 (C-13) , 42.2 (C-14) , 28.3
(C-15) , 23.4 (C-16) , 47.0 (C-17) , 41.8 (C-18) , 46.2
(C-19) , 30.8 (C-20) , 34.0 (C-21) , 32.5 (C-22) , 64.9
(C-23) , 135 (C-24) , 16.2 (C-25) , 17.6 (C-26) , 26.1
(C-27) , 176.5 (C-28) , 33.1 (C-29) , 23.7 (C-30) , Ara
C-1~C-5(104.0, 81.4, 73.7,68.4,65.1) , 3-O-Glc C-1~
C-6(106.0,76.3,78.4,71.4,78.3,62.6) , 28-O-Glc C-1~
C-6(95.8,74.2,79.0,71.2,79.4,62.3) . % H.Z:2% SCHik i
RGBS YA 38-0-p-D- Mt i 4 A B - (1—
2)) -0-L- PHk IR F] 7 AL - 5 768 T 2 1 I -28-O-B-D- I Wi
PR o

& 12: I E B KK . ESI-MS /R m/z
1 081 [M+Na]", 454 H ID-NMR ¥ 40 Hr , Hi = 4+
K CHiO020 'H-NMR (500 MHz, C;DsN) &7 7 > H
155 .04 0.85,0.85,0.86,0.92, 1.05, 1.20, 1.22
(each 3H,s, CH.) ;4 PG SEE T T-15 %5 : 0w 4.73(1H, d,
J=6.9 Hz, Ara H-1),5.81(1H,br s,Rha H-1),6.19(1H,
d,J=8.0Hz,Glc I H-1)f14.92(1H,d,/=7.8 Hz,Glc 1l
H-1) ; Rha {9 H 35 15 5 : 0 1.68(3H,d,J=6.1 Hz) ;
HFICER AR 155 : 6w 3.11(1H, m, H-3),3.30(1H,
dd, J=3.1. 11.2 Hz, H-18) , 5.38 (1H, br s, H-12) .
“C-NMR (125 MHz, C;sD:N) H16¢:38.7(C-1),26.4(C-2),
88.6(C-3),39.4(C-4),55.7(C-5),18.4(C-6),33.0(C-7),
39.8(C-8),48.0(C-9) ,36.9(C-10),23.7(C-11) , 122.8
(C-12) , 144.0 (C-13) , 42.0 (C-14) , 28.1 (C-15) , 23.2
(C-16) , 46.9 (C-17) , 41.5 (C-18) , 46.1 (C-19) , 30.6
(C-20) , 33.9 (C-21) , 32.4 (C-22) , 28.1 (C-23) , 16.8
(C-24) , 15.5 (C-25) , 17.4 (C-26) , 26.0 (C-27) , 176.4
(C-28),33.0(C-29),23.6(C-30) , Ara C-1~C-5(107.4,
72.8,74.5,69.4,66.6) ,Glc [ C-1~C-6(95.5,73.7,78.6,
70.7, 77.9, 69.0) , Glc I C-1~C-6 (104.7, 75.2, 76.4,
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78.1,77.0,61.1) ,Rha C-1~C-6(102.6,72.4,72.6,73.8,
70.2,18.5) o X LS SCERIEIEEE T, K ez EY
SN AT C3,

&9 13: [ L B K K . ESI-MS R m/z
1219 [M—H] ™, £ 4 H ID-NMR B 4047 , il H4r 1
K CsHuOso 'H-NMR (500 MHz, C;D;N) &7 7 > H
H {55 : 64 0.84, 0.85, 0.85, 1.01, 1.06, 1.18, 1.19
(each 3H,s, CH,) ; 5 ™ Hl sl 715 5 : 0w 4.90(1H, d,
J=6.2 Hz, Ara H-1) , 5.15 (1H, d, J=7.9 Hz, 3-O-Glc
H-1),5.82(1H, br s, Rha H-1) ,6.21 (1H, d,J=8.1 Hz,
Gle I H-1)f14.92(1H,d,J= 7.8 Hz,Glc Il H-1);Rhaf#
F L 7155 1 0w 1.68(3H,d,J=6.2 Hz) ; FFOCHB A ERIE
i F {55 : 64 3.15(1H, m, H-18) ,5.38 (1H, br s, H-12) .
“C-NMR (125 MHz, C;sD;N) H15¢: 38.7(C-1),26.4(C-2) ,
88.7(C-3),39.4(C-4),55.7(C-5),18.5(C-6),33.1(C-7),
39.8(C-8),48.0(C-9),36.9(C-10),23.7(C-11) , 122.8
(C-12) , 144.0 (C-13) , 42.0 (C-14) , 28.1 (C-15) , 23.3
(C-16) , 47.0 (C-17) , 41.6 (C-18) , 46.2 (C-19) , 30.7
(C-20) , 33.9 (C-21) , 32.5 (C-22) , 28.1 (C-23) , 16.8
(C-24) , 155 (C-25) , 17.4 (C-26) , 26.0 (C-27) , 176.4
(C-28),33.1(C-29),23.6(C-30) , Ara C-1~C-5(104.7,
80.9, 73.4, 68.2, 64.9) , 3-O-Glc C-1~C-6(105.9, 76.3,
78.2,71.5,78.0,62.5),Glc I C-1~C-6(95.6,73.8,78.6,
70.8, 78.0, 69.1) , Glc I C-1~C-6 (104.8, 75.3, 76.4,
78.2,77.1,61.2) ,Rha C-1~C-6(102.7,72.5,72.7,73.9,
70.2,18.5) o X LS SCHRIE IS EHE S, KB %Y
ST AL,

&Y 14: AEICETEH K. ESI-MS R m/z
1351 [M—H] , %4 H 1D-NMR B 434 , i H 4+
A M CoHi:0x. 'H-NMR (500 MHz, CsDsN) & 755 6 /> H
R {5504 0.83,0.86,0.97, 1.02, 1.10, 1.13 (each
3H,s,CH.) ; 6 MHENGIE T 755 1 0u 4.94(1H,d,J=T7.0
Hz,Ara H-1),5.95(1H,d,J=4.6 Hz,Rib H-1),6.31(1H,
s, 3-O-Rha H-1) , 5.81 (1H, br s, 28-O-Rha H-1) , 6.21
(1H,d,J=8.0 Hz,Glc I H-1)#14.97(1H,d,J=7.9 Hz,
Gle Il H-1) ; 3-O-Rha ) B & 5T 15 %5 : 64 1.67 (3H, d,
J=6.2 Hz) ; 28-O-Rha 1) H 3£ [ 715 5 : 94 1.68(3H, d,
J=6.1 Hz) ; T G A FAE Sl T 5 : 0u 3.22(1H, dd,J=
3.8.13.7 Hz, H-18) , 5.41 (1H, br s, H-12) ., “C-NMR
(125 MHz, CD;N) H d¢: 39.0 (C-1) , 26.2 (C-2) , 81.0
(C-3),43.5(C-4),47.7(C-5),18.1(C-6),32.7(C-7),39.9
(C-8) , 48.1 (C-9) , 36.8 (C-10) , 23.8 (C-11) , 122.8
(C-12) , 144.0 (C-13) , 42.1 (C-14) , 28.3 (C-15) , 23.3
(C-16) , 47.1 (C-17) , 41.6 (C-18) , 46.1 (C-19) , 30.7
(C-20) , 33.9 (C-21) , 32.4 (C-22) , 63.9 (C-23) , 13.9
(C-24) , 16.1(C-25) , 17.5(C-26) , 26.1 (C-27) , 176.5
(C-28),33.2(C-29),23.7(C-30) , Ara C-1~C-5(104.6,
75.3,75.0,69.7, 66.4) , 3-O-Rha C-1~C-6 (101.2, 71.9,
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81.1,72.8,69.8,18.4) ,Rib C-1~C-5(104.5,72.4,69.7,
69.0,65.1),Glc I C-1~C-6(95.5,73.8,78.7,70.7,77.8,
69.1) , Gle I C-1~C-6 (104.6, 75.2, 76.5, 78.1, 77.1,
61.2), 28-O-Rha C-1~C-6(102.6,72.4,72.5,73.9,70.1,
18.3) o XJ Lt 228 SCHR I % 2048 1, S e Z Ak &
huzhangoside D,

L&Y 16: A ETE K K. ESI-MS /R m/z
1219 [M—H] , Z¢45 H 1D-NMR £l 73 A , 400 34+
AW CoHucOuo 'H-NMR (500 MHz, CsDsN) i 715 6 /> FH
T {55 . 04 0.81,0.85,0.95, 1.05, 1.12, 1.16 (each
3H,s,CH;) ; 5 AWl 58 115 %5 : 64 5.09(1H, d,J=6.4
Hz, Ara H-1),6.25(1H, s, 3-O-Rha H-1) ,5.85(1H, br s,
28-O-Rha H-1) , 6.32 (1H, d, J=8.2 Hz, Glc [ H-1) #i
4.97(1H,d,J=17.9 Hz,Glc Il H-1);3-O-Rha 1 I 55 1
=55, 1.62(3H,d,J=6.2 Hz) ; 28-O-Rha 1) Ll F-15
5104 1.69(3H,d,J=6.2 Hz) ; TF Gl M F E i 115 5
5w 3.12(1H, dd,J=3.6.13.7 Hz, H-18) , 5.34 (1H, br s,
H-12) . “C-NMR (125 MHz, CsD:N) H18¢: 39.1 (C-1) ,
26.2(C-2),81.1(C-3),43.5(C-4),47.8(C-5),18.2(C-6),
32.7(C-7) , 40.0 (C-8) , 48.2 (C-9) , 36.8 (C-10) , 23.8
(C-11),122.9(C-12) , 144.1 (C-13) , 42.2(C-14) , 28.4
(C-15) , 23.3 (C-16) , 47.1 (C-17) , 41.7 (C-18) , 46.1
(C-19) , 30.7 (C-20) , 33.9 (C-21) , 32,5 (C-22) , 63.9
(C-23) , 13.8 (C-24) , 16.2 (C-25) , 17.4 (C-26) , 26.0
(C-27) , 176.5 (C-28) , 33.1 (C-29) , 23.6 (C-30) , Ara
C-1~C-5(104.3,75.6,74.7,69.3,65.7) , 3-O-Rha C-1~
C-6(101.7,72.3,72.5,74.1,69.7,18.5) ,Gle I C-1~C-6
(95.6, 73.9, 78.7, 70.8, 77.9, 69.2) , Glc I C-1~C-6
(104.8,75.3,76.5,78.2,77.1,61.2) , 28-0O-Rha C-1~C-6
(102.7,72.5,72.7,74.0,70.3,18.5) . % b &% STk ik itk
R, S A W IR T B

b & 16: 18 0 TE K K . ESI-MS R m/z
1 389 [M+Na]’, Z54 H 1D-NMR B 7047 , #) H 4y 1
K CoHisOs00 'H-NMR (500 MHz, C;sDsN) {71 7 /> F
HE {55 . 04 0.87,1.08,1.09, 1.15, 1.22 (each 3H, s,
CH,),0.86(6H,s,2xCH,) ; 6 P 2 i 155 : 0w 4.75
(1H, d, J=6.2 Hz, Ara H-1) , 5.15(1H, d, J=7.9 Hz,
3-0-Gle H-1),6.17(1H, s, 3-O-Rha H-1) ,5.85(1H, br s,
28-0-Rha H-1),6.28(1H,d,J=8.2 Hz,Glc | H-1),Glcl
H-1(overlapped) ; 3-O-Rha [t 1 55 7155 : 04 1.62(3H,
d,J=6.2 Hz) ;28-O-Rha I 3L 511555 : 6u 1.66(3H, d,
J=6.1 Hz) ; 70 R fiE i 155 : 6w 3.16(1H, dd,J=
4.0.11.5 Hz, H-18) , 5.39 (1H, br s, H-12) , "C-NMR
(125 MHz, C;sD;N) H15: 38.8 (C-1) , 26.5 (C-2) , 88.6
(C-3),39.4(C-4),55.8(C-5),18.5(C-6),33.0(C-7),39.7
(C-8) , 479 (C9) , 36.9 (C-10) , 23.8 (C-11) , 122.8
(C-12) , 144.0 (C-13) , 42.0 (C-14) , 28.1 (C-15) , 23.3
(C-16) , 47.0 (C-17) , 41.5 (C-18) , 46.1 (C-19) , 30.7
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(C-20) , 33.9 (C-21) , 32.4 (C-22) , 28.0 (C-23) , 16.9
(C-24) , 15,6 (C-25) , 17.4 (C-26) , 25.9 (C-27) , 176.4
(C-28),33.1(C-29),23.6(C-30), Ara C-1~C-5(104.9,
76.3,74.0,79.6,64.5) , 3-O-Rha C-1~C-6 (101.7, 72.3,
72.5,74.0, 69.8, 18.6) , 3-O-Glc C-1~C-6 (106.4, 75.5,
78.5,71.2,78.8,62.5),Glc | C-1~C-6(95.6,73.8,78.7,
70.8,78.0,69.2),Glc Il C-1~C-6(104.9,75.3,76.5,78.2,
77.1,61.2),28-0-Rha C-1~C-6(102.7,72.5,72.7, 74.0,
70.3,18.5) o X Fb &2 SCHR I TEELHE, S8 Ak B )
A hederacolchiside E.
24 FIPEEMER R
241 A 0 M B S R E R MTT 346 0 o 75
1A % HL-60 41 it . A549 4 Jifd . HepG2 41 ifd . HeLa 21
JL T USTMG 24t i 38 5 (R 90 i 4 FH o WS4 5% 250 A
() IR0, B 96 FLAR b, R A AN 2 A 1% 107~
Ix10*A/AL, FFL 200 pL, nFIAL &4 G B2 4351k 0.
2.4.8.16.32.64 umol/L) , AZZE L B A JE 5L w] VT Jy PR
PEXT R, 25 R 5 3N AL TR FRAR N RE SR T2 h s L B
LI 20 pL MTT iR e 0, 4R 2L 55 57 4 hy 5 EEE SR
W, BEFLINA 150 pL DMSO, #%% 10 min, 7£ E#5{% 490
nm P T RGO , TR RO EE (ICs) o 45
W2 FR LAY 3 .4.6~9 XK A AL R A3 i
i Ie A L B 1 5 TL A A TS T A, A 2
B4 1Cs 4 8.21~16.82 pmol/L, T H A b4 4ok Bk
XoF It B AR AT 14 FE A 0 1 o
x2 &YW 116 3MH) 5 Fh A TR Brh 7 40 AE 1 58 A9 1Cs
(x+s,n=3,umol/L)

/8 HL-60 HepG2 A549 Hela USTMG
3 NI 3185096 2500102 3698%145 24172087
4 NBELD BVELD NEEIH 296+145 19061065
6 13874087 17614032 19124085  2104£069 1960069
7 8202034 10052046 1682058 14201083 8643021
8 MSTELIG  SS22%214 43085149 4951£15) 64831302
9 571204182 84984259 >100 >100 57244215
SENE 0352005 0502004 0682010  066%0.07 -
JERRIT - - - - 0.72£0.03

aALAH 1.2.5.,10~16 A Som AU RAD B E , W 3
2.4.2 AN B ARSI AH A T AR A ke 4
BB S B A5 R UL S ) TR T T USTMG 4iifd
K FH Annexin V-FITC/PLIs & A I X USTMG 4t it
ToRISZI . AE M AR X EOG T I, 152 2 N SE 002 (24 h
4 .72 h2) S IR IR, BRI RE IR, L34l i A
25 B R 8.6 pmol/L G TR, 25 X RRAT A% 1
BRI, RS — W), Bt 0 A R T Sy 4t L B
R i 25 i % 5% 10°4>/mL, B 1 mL 5.0 (2 000 r/min,
5 min) , PBS ¥4 2K, FFE5.00 (2 000 r/min, 5 min) , T A
300 pL Binding Buffer 5 & ; il A 5 pL Annexin V-FITC
A5 pL PICRME N BE ) TRAT, kR % 15 min, T A

HhEEZG 2022455 33 B4 5 )

200 pL Binding Buffer, >R FH ¥t 2 4H i 436 00 248 it o 7~
o A 3. R ER, 24 h4 172 h4lH USTMG
2L A B SRR TG, 24 b 2H B LB AR b e S T4
J 3591 i 8.09% F121.7% , 72 h43% /5 He 4351k 18.7% Fil
39.6% , 2 —E IR . 45 DL 3,

PI
)
PI
=Y

8.0%

e— . - - 1 e e e S
0 10° 10° 10" 10° 0 10° 10° 10* 10°
Annexin V-FITC Annexin V-FITC
A IR B.24h4l

PI
=Y

39.6%

18.7%

R e e
10° 10" 10°

Annexin V-FITC
C.72h4l
E3 a7 USTMG AR AT RN

3 itig

AR A Z R ISR, W/ INERE A ZE 4y
BAAS B 16 MU A Y AR TE BRI A 5 % e
T O L5, T A 3 R TR B L i
T AL 2B o0 : FPHCR IR A S A T AR A A R AT
JGo GRGICHEKGE G LAY . il MTT
PRI T A5 Ak A Xt 5 i AR i3 4 if (HL-60 41 fE |
A549 4 itd . HepG2 41 fitd . HeLa 41 M F1 USTMG 4 IS ) 1384
FE MG, 45 3 BRI AT SORE AT GG v, HLAE
T 70 C-28 o7 3% Ml J2E 1) OBl A% 2T (fb 549 8.9) T IR
BEHG, BRIk 28 ik B AT A5 A AT oC C-3 L AL
C-28 v Myl 25 8 5L 2 H A Th M 45k o0 C-3
PEBHEEATAE Rha(1—2) Ara-Z5#4 Fr B 247 (fb &9 6.
TG VERCR s BEEE LS FIAH R ) 2 (B 6.7) , SP3R
Fi R R AT T S AT IS R R T B T R T AT, R
JC C-23 LR FEXP I PEAEAE M 89/ . DA 85 g e T
RSN OR D S E Y it R s N R AR S
FRUE A, i A AR Annexin V-FITC/PT AUZL
R, Z PG 7EEE S USTMG 4l i -, HE —&
i AR A, T LA e I L 2o 1 0 Ay 4 e 9 7k
O] b 2 A K AL L R T AL A Ol R 4, T R
b HE— 25 (5T B AR AL B A ORI R A
KAF 5P

L5 FR AR S THGEL R Y i R
T MRS B B it , Ry LTI 1 R 0 i — 20 I
AL T SH UK

China Pharmacy 2022 Vol. 33 No. 5 - 609 -



Sk

[1]

[2]

[10]

[11]

[12]

[14]

- 610 -

PR e A AR R 2 A 2 R R A < 2

BM] AR B e, 1980 24.

P 24 0 B 25 rpie N R 24 L. —F[S]. 2020 45

REAESE  Hh 2 25 R A, 2020 175.

F A E T E G S 5 =M. 3 st AR PA

H A, 2014781,

XURR X7 , Y, 25 HR AR SR A fb 2 i S 25 BB

G BEJET]. 0 [ 25438, 2019, 44(5) : 912-919.

HAO D C,GU X J, XIAO P G. Anemone medicinal plants:

ethnopharmacology, phytochemistry and biology[J]. Acta

Pharm Sin B,2017,7(2) :146-158.

PR, I, EWE, S R FURIEAE D B o

(B FE[T]. R 2%, 2015, 13(3) : 263-266.

EEI VI IR A A T AEAR 25 A T

D] H 22,2015, 13(2) : 128-132.

WANG Y,KANG W,HONG L J, et al. Triterpenoid sapo-

nins from the root of Anemone tomentosa[J]. ] Nat Med,

2013,67(1):70-77.

T XURE R, SN B AL 2 A (0] B
AR SRR, 2011, 11(8) : 1569-1572.

DING Y, TIAN X R, TANG H F, et al. Two new glyco-

sides from the whole plant of Anemone rivularis var.

flore-minore[]]. Phytochem Lett,2012,5(3) : 668-672.

JICC,TANG HF,HU Y Y, et al. Saponin 6 derived from

Anemone taipaiensis induces U87 human malignant glio-

blastoma cell apoptosis via regulation of Fas and Bcl-2

family proteins[J ] Mol Med Rep,2016,14(1) : 380-386.

FIUWI, iz, BB, % R AR IEAE S B O iR 240
i A R B 5 [0, B A W o R 2014, 14

(15):2812-2815.

WANG XY, WANG M C, XU M, et al. Cytotoxic oleanane-
type triterpenoid saponins from the rhizomes of Anemone
rivularis var. flore-minore[J]. Molecules, 2014, 19 (2) :
2121-2134.

WANG X Y, GAO H, XIE X J, et al. Triterpenoid sapo-
nins from Anemone rivularis var. flore-minore and their
anti-proliferative activity on HSC-T6 cells[J]. Molecules,
2018,23(2) : E491.

FU Q, ZAN K, ZHAO M B, et al. Triterpene saponins
from Clematis chinensis and their potential anti-inflamma-
tory activity[J]. J Nat Prod,2010,73(7):1234-1239.
LIL,GOU M L, HE Y X. Mandshunosides C-E from the
roots and rhizomes of Clematis mandshurica[J]. Phyto-
chem Lett,2013,6(4):570-574.

XU TH,XUYJ,LI H X, et al. Two new triterpenoid

saponins from Pulsatilla cernua(thunb.)bercht. et opiz[J].

China Pharmacv 2022 Vol 33 No. &

(18]

[19]

(20]

(21]

[22]

(23]

[24]

(25]

[26]

[27]

(28]

[29]

[30]

(31]

[32]

[33]

J Asian Nat Prod Res, 2007,9(6/7/8) : 705-711.
SEEBACHER W, SIMIC N, WEIS R, et al. Complete
assignments of 'H and “C NMR resonances of oleanolic
acid, 18 a-oleanolic acid, ursolic acid and their 11-oxo
derivatives[J]. Magn Reson Chem,2003,41(8) :636-638.
ALVES DE CARVALHO G J, DE CARVALHO M G,
BRAZ-FILHO R. A triterpenoid saponin isolated from La-
Joensia glyptocarpa[J]. Phytochemistry, 1999, 52 (8) :
1617-1619.
A , w2 E, B/, 2\ LA i A5 E 0]
PEILITTE RS2 224 (A AR ) ,2004,40(3) : 38-42.
FARA, ML, FA K, S5 8 FOR S TR AR
HRATWFFE[I. A B2, 2013, 44(18) : 2508-2514.
B, AN, T A, S AR T i =i 2 )]
AP, 2001,21(4) :299-304.
RS, They i SOR, A ML BRERE I 1L LI 5E ()]
TRIZ2%,2011,9(5) : 338-342.
PG AR, £ B4, 2 B R A P A2 o (] 5
SRR, 2001, 22(8) : 1338-1341.

SR PCSC, M SCA™, B | 45 AU 1R Ak 27 1L i
FEUL A EB 2524 ,2001,26(9) :612-614.
YAN L H, XU L Z, LIN J, et al. Triterpenoid saponins
from the stems of Clematis parviloba[J]. J Asian Nat Prod
Res,2009,11(4):332-338.
ABDEL KHALIK S M, MIYASE T, EL-ASHAAL H A,
et al. Triterpenoid saponins from Fagonia cretica[J]. Phy-
tochemistry, 2000,54(8) : 853-859.
ZHANG W, WANG X Y, TANG H F, et al. Triterpenoid
saponins from Clematis tangutica and their cardioprotec-
tive activities[J]. Fitoterapia, 2013,84:326-331.
B, AR, T S AE S5 AR AL 4 R 1 il o
H[I].2527 2441, 2000, 35(11) : 821-825.
B, BREAEL, T A, S R AR AR I AL B (0] R
RIS S A, 1999, 11(4) 1 1-6.
IR, TR RO L S 1 Sk A T SR BT
i 2480 HASOC R I F TR (0] B P 2l 2018,
20(7):791-796.
XUK,SHU Z,XU Q M, et al. Cytotoxic activity of Pulsa-
tilla chinensis saponins and their structure-activity rela-
tionship[J]. J Asian Nat Prod Res, 2013, 15(6) : 680-686.
YOKOSUKA A, SANO T, HASHIMOTO K, et al. Triter-
pene glycosides from the whole plant of Anemone hupe-
hensis var. japonica and their cytotoxic activity[J]. Chem
Pharm Bull(Tokyo),2009,57(12) : 1425-1430.

(ke H197:2021-10-14 &0 H 1. 2022-01-18)

(i - W5 2% )

hEHERE 200 EEI3EERE



