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Study on triterpenoid glycosides from roots of Clematis manshurica
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Abstract: Objective To study the chemical constituents from the roots of Clematis manshurica. Methods Ten compounds were
separated and purified by silica gel, Sephadex LH-20, and preparative HPLC. The structures were identified by physicochemical
properties and spectral analyses. Results A total of ten oleanane-type triterpenoid saponins were isolated and identified as
clematomandshurica saponin L (1), clematichinenoside A (2), clematochinenoside F (3), clematernoside A (4), clematichinenoside B
(5), clematichinenoside C (6), clematomandshurica saponin B (7), clematomandshurica saponin D (8), clematomandshurica saponin
C (9), and huzhangoside B (10), respectively. Conclusion Compound 1 is a new oleanane-type triterpenoid glycoside, and
compounds 2—6 are isolated from this plant for the first time.

Key words: Clematidis Radix et Rhizoma; Clematis manshurica Rupr.; oleanane-type; triterpenoid saponin; clematomandshurica

saponin L; clematichinenoside A; clematochinenoside F

BRI Clematidis Radix et Rhizoma NEEFME  BROHEE 100 #, FNIEHHREZE. KR,

LR35 JE MY B R Al Clematis chinensis Osbeck. 1 [4]
Bk 2k 3% Clematis hexapetala Pall. B4R b 8k 2k 5%
Clematis manshurica Rupr. B T/RMFNEZE, Hik
¥R B, BAESRE. BEKSMII. FEH
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clematomandshurica

clematomandshurica saponin B (7).
saponin D (C 8 ) .
clematomandshurica saponin C (9). huzhangoside B
(10), AW 1 NEH =i 2R G, 2~6 N
H IR ZAEY 5 B E
1 XESHR

AB SCIEX Triple TOF 5600-+% &5 43 3 51 4%
Bruker AV 600 BUZ IR HEA (TMS A FR)-
FS-9200T 1 il i (MPLC) CREHIL
RIRBHEA R AT ). Waters 2545 -] 2% 24 & 20K
A, BC 2487 fEill2s (£ Waters A #]); FE
e 2 O (F B L T s 8.
HfE (EakaD, R E = Hrat

SIS T AR ACER R E 2 2018 427 I H B
I, G ERL =B A A ik 7 B X A Bt 7 51 %
€ NIRICERLRE Clematis manshurica Rupr. T f
R, FRAR (CN20180712) LRAFT el il i 2 B A, 2
AR iR A
2 EEENE

B ARACBRZRE 5 kg N 10 AR 70% 4B .
INAREREEEL 3 WK, BHR 2 he BEREUR & 91, WUE
[l i 2 FE A TR IR, T 0 S AR AR 1 /K AT 2 B B
JEARIELT, JEVEF 10% LEEKYEH 2 IR, & T8
FHUET | AB-8 KFLWRBAR, =l AFR =N 10
L/min, WRPf5E5E, FKERMBREART A, AR5
WU 30%- 70%- 95% L BEREAT VM, WA &3
Sy [ 21, 49 21 %5 Be 8 2 R M SR Y
FRE Ji 1T 30% SBERB A 25 g+ 70% LBEHS 73 55 g+
95% L EEFRAr 22 go XS BT E ik (TLC)
R, IR 70% OREBEREB P FE . 4 70% 4
FELELER 7> (50 g) F W EEVARE, BHATREIRAE: tarlk
e A RE-HEE-K (1001000111 :
0.01) ¥eMt, F TLC A&t AT, & JFAHE
5y, 1585 Fr. A~E. ¥ Fr. A (0.8 g) HHTH-XRE
ek RE, TLC AT RS, WEEEER S, H
il £ SO B i S BRI A TR, IRENAE A &
-7k (55 145), REKA 210 nm, [EED
9 (27 mg); X EAEHE AN Fr. B (1.2 g) #4T
BIREERFE OB, TLC AT AR s, Wi
NE—¥4> Fr. Bl. B4, B6; & OAHFE i
B, MBI IE-K (52 1 48), &3 (15
mg). 6 (20mg). 7 (18 mg), ¥ Fr.C (3.5g) H
i S AF R A R HEAT B O 4y, LK

(50 : 50—90 : 10) FATHEFEBEML, TLC i FEMEE,
B3] 34 (Fr. C2. C5. C8) Wt—sy, X155
FR) A — 08 23 A ot P P - 1 48 v SOBRH R T RS W, O
AN RE-K (45 1 55), KK N 210 nm, 15
FEY1 (17mg). 4 (16mg)+ 5 (22 mg). Fr.F
(1.7 @ FREATHER AR A/ 5, TLC #HATid 2
T, 152 1 MO — 25 Fr. F1, 4 Fr. Fl
HEAT P 28 SOAH B 53 55, IRBhA N 27K (47 ©
53), FEK N 210 nm, U EEHRLEY,
WERAT T, FHEARE, I8k, JEW L Sephadex
LH-20 fJKE 7, SRR AYEmR, HB2EE 2
(32mg). Fr.E (1.0 g) BT AR5,
TLC BT, 193] 2 MO —1I2H ) Fr.
El. E3, ¥4 Fr. E1. E3 37 PH & RAH G 70 5,
WMBM R CHE-7K (40 0 60), Kl K 210 nm,
WEFZEBEMEY, F2HEY 8 (25 mg). 10
(23 mg),
3 SHEE

WEY1: ABTERMKCHED, [a]) —46.5°
(¢ 0.1, MeOH); mp 185.6~188.7 C; Libermann-
Burchard 1 Molish ¥ #5 2 FH M, TLC Bt 5%HIH%
TR OV, 105 Chifith, RO, $fork
AR = B R AW, ESI-MS m/z: 1 995 [M—
H], 2 031 [M+CI], 1 525 [M—2Glc—Rha] , #HX}
ST REAN 1 996; HR-ESI-MS m/z: 1 995.895 2
[IM—H] FHEAE 1 995.892 6, CosH 43046), HiE
HArF 20N CosH 44046, ANHEFIE N 22 IerI?;;
(cm™): 3429 BoRH I, 1735 NEEHRIEMUTIE,
1635, 1545 XUEEM SIS, 1063, 1043 EoRukiE,
ULIZAE Y& A R

£ "H-NMR #9076 i X B0 7 AN 3
55 oy 0.88, 0.90, 0.91, 1.06, 1.07, 1.20, 1.25 (%
3H, s) A1 3 NEREHE LHE(E S on 1.53, 1.62, 1.72
(% 3H,d, J= 6.0 Hz), #EEaXEHI 2
FA55 0u 3.77 (6H, s) LA I NFHRBRIEEAE S
Ou 5.41 (1H, brs); R X HIL 1 AR =HURH
S ABTBREL RS 5 0y 6.80 (1H, d, J = 16.0 Hz), 6.92
(1H, d, J = 8.4 Hz), 7.19 (1H, dd, J = 8.4, 2.0 Hz),
7.25 (1H, d, J = 2.0 Hz), 8.07 (1H, d, J = 16.0 Hz).
PC-NMR HEAR 5840 Ik 7 H I A 2] 2 e I
B4h oc 166.5, 151.9, 149.0, 145.5, 122.9, 116.2,
111.9, 110.9, &&EIR 2 MEHEHEEKES oc 176.3,
166.5, UtHIFFHURIR BIAZ 450 28 (R %EE 5 L
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T WEBSHE, R R% DX H I SR R BEAZ M5 WL
B9 6c 143.9,122.7. 4r#Hr HSQC. HMBC K3,
BREEILRRAS 5 AAMNEE 1 MEERIE S oc 88.5,
B TSR R EIZ C-3. J@id DEPT 135. HSQC.
HMBC XM &R E(E 5 T 2 A8 . 5 SCkik
TE) E 51 A %) clematomandshurica saponin B #%
Ham ", RAFHERE (F) M 2 fkES
(C-IF-2) &35l 64.3, 1 C-IF-3 M{KIZHE) o
1.1, C-IF-4 W{&3AFe5h 6 0.7, UiBH IF ZIFEUCIE
RAET Ak . HMBC i3t — B HE T KA B ARAE
RHIALE, 1| NHERE oy 3.77 (H-IF-3-OMe) 5
C-IF-3 (dc 151.9). C-IF-4 (oc 149.0). C-IF-2 (d¢
110.9). C-TF-1 (¢ 127.7) BHZMEMKE, H—1H
A oy 3.77 (H-IF-4-OMe) 5 C-IF-4 (o 149.0).
C-IF-3 (dc 151.9). C-IF-5 (6¢ 111.9). C-IF-6 (d¢
122.9) fAAEIAEAH G, Ui 2 N H A ERIE R |,
R 225146 &%) clematomandshurica saponin B 1] 2
B[ BRI 1Y) 2 fr R gl FR AR AR (8T Do eAk,
HAF 7T M HEES 47 5 clematomandshurica saponin B [
'H-NMR Fil “C-NMR #i1l, [l HMBC thilFsk 3
PR 28 D7 R RIS 50 30l - 2 AN S B A L I R
FIZE, UL A 3,28-0 WUPHIET .

G 1 ATIOKIE, FHF3AT AR, 1%
EWEH D-AERE. L-W 2R LB R A5 &
D-FiW. 454 HSQC. PC-NMR i ] 9 Mhlidt
WIEBAES (e 105.1, 101.3, 104.6, 102.8, 102.2,
102.6, 95.5, 104.7, 102.6), R 7E 'H-NMR i &
WAL G BRI 9 /N Bk o B (5 5 o 4.82 (1H, d,

J=2.0Hz), 626 (1H, d, J= 1.2 Hz), 5.01 (1H, d, J =
7.6 Hz), 4.92 (1H, d, J= 7.6 Hz), 5.35 (1H, d, J= 7.8
Hz), 5.45 (1H, s), 6.23 (1H, d, J = 7.8 Hz), 5.05 (1H,
d,J=7.6 Hz), 5.87 (1H, s), 45 & it S 1 &5 50
R 9 MRERLI N 4 A B-D-MEIE R &R, 3 4
o-L-FRZFESE . 1A o-L-FiTh AR 1 A B-D-it
R L,

BRI R B i HBMC 1% (& 1D 52 .« 1E 3-0
PEEER, a-L-MLA R Hr A p R i AR A (O 4.82) S5BF
% 3 Bt (Oc 88.5) HAEFEM IS, o-L-MLHR] B 4= 4
Ui S (On 5.26) FIBTHAANER C-2 (6c 75.4) BA
TREAEG, B-D-MEM %A (o 5.01) FIERZE
BEI) C-3 (0c 81.8) HATFEM I, B-D-MEMH#] % b
I (o 4.92) FUZHEN C-4 (5 76.3) BA T
FHIE, 35 2 A B-D-MLM R A i 2 (o 5.35) AN
551 AN AR C-4 (0c 76.7) AT mAEM S,
1M 565 2 A B-D-MH MR 1 45 B 1) H-2 (o 4.26) 5 [ 50
BBEE: C-9 (dc 166.5) mFEAK, 52 > a-L-F2E
Wi FEE (o 5.45) WIS 2 MEEFET C-6 (Oc
68.1) LAEM I, FEFF T 28 ArkEEE T, p-D-ntL
HFERmFAE A (On 6.23) SRHZEE M HIT C-28 (O¢
176.3) L FEAHIE, 25 2 A~ B-D-NH I A 45 15 (1 ity 2k
2 (04 5.05) 55 1 ANMHEPER) C-6 (6c 69.2) AT
FEAHOG, T o-L-MEM B2 Hm A (On 5.87) IS
552 DNHEERER C-4 (6c 78.0) AmfE . Hiiks
VIR A AR M (B 1), B 2 26 0EEE -0
B RN A B o BRI REEE 38 Wk 1.
LR UL LAY, B AL A 5 R R SRR R -3-

1 &1 EE HMBC 18X
Fig. 1 Key HMBC correlations of compound 1



3756 * ¢ %% Chinese Traditional and Herbal Drugs 25 50 % 2% 16 3§ 2019 £ 8 A
£1 LAY 1~10 FHTH "C-NMR ##E (150 MHz, CsDsN)
Table 1 “C-NMR (150 MHz, CsD;sN) spectral data of aglycones of compounds 1—10
{3 1 2 3 4 5 6 7 8 9 10
1 38.8 (1) 38.7 38.7 38.8 38.5 38.6 38.7 38.8 38.8 38.5
2 26.5 () 26.7 26.5 26.6 26.6 26.4 26.4 26.5 26.6 26.2
3 88.5 (d) 88.6 88.5 88.6 81.2 88.4 88.6 88.6 88.7 88.4
4 39.4 (s) 39.2 39.5 39.5 43.0 39.0 39.0 39.6 39.6 393
5 55.8 (d) 55.8 55.6 55.2 55.7 55.7 55.8 55.8 55.9 55.4
6 18.4 () 18.2 18.3 18.4 18.0 18.0 18.4 18.4 18.4 18.0
7 33.0(t) 32.1 332 332 325 327 329 33.1 33.1 325
8 39.7 (s) 39.8 39.6 39.7 39.8 39.8 39.8 39.8 39.8 393
9 479 (d) 47.5 47.9 48.0 48.0 47.9 47.9 47.9 48.0 47.5
10 36.8 (s) 37.2 36.9 36.9 36.8 36.8 36.8 36.9 36.9 36.4
11 23.5(t) 23.2 23.7 23.7 23.5 23.5 235 23.6 23.6 234
12 122.7 (d) 122.3 122.9 122.8 122.5 122.5 122.6 122.8 122.7 122.3
13 143.9 (s) 144.0 144.3 144.1 143.8 143.3 143.9 144.9 144.0 143.7
14 41.9 (s) 42.0 41.9 42.0 42.0 42.1 42.1 42.1 42.1 41.7
15 28.1 () 28.0 28.2 28.2 28.2 28.2 27.9 28.1 28.1 27.7
16 23.2 () 235 233 233 233 233 23.1 23.1 233 22.8
17 46.8 (s) 46.8 472 47.0 47.0 46.8 46.8 46.8 46.8 46.8
18 41.5 (d) 41.7 41.8 41.6 41.5 41.5 41.5 41.5 41.5 41.1
19 46.0 () 46.2 46.3 46.1 46.0 46.0 46.0 46.0 46.0 452
20 30.6 (s) 30.5 30.8 30.7 30.6 30.6 30.6 30.6 30.6 30.2
21 33.8 () 339 34.2 339 339 339 339 339 339 334
22 32.4 (1) 32.8 325 325 325 32.8 325 32.5 325 32.0
23 28.0 (q) 28.0 28.2 28.2 63.5 28.2 27.9 27.9 28.1 27.6
24 17.0 (@) 16.8 16.8 16.9 13.9 16.9 16.9 16.9 16.9 16.6
25 15.5(q) 15.2 15.6 15.6 16.0 154 154 15.6 15.6 15.2
26 17.3 (@) 17.4 17.6 17.4 17.4 17.4 17.4 17.4 17.4 16.9
27 259 (q) 26.1 26.1 26.1 25.8 25.8 25.9 259 26.0 25.5
28 176.3 (s) 176.6 176.4 176.4 176.4 176.5 176.3 176.3 176.3 176.3
29 329 (q) 33.1 33.1 33.1 329 329 329 33.1 33.0 325
30 23.6(q) 233 235 23.5 23.5 23.5 235 23.6 23.6 234

O-a-L- W W R, 2 B 2 (16)-[(2-0- % =X Bl 3¢ ik
B )-B-D- MLt e 7] 76 4 5 1-(1—4)-B-D- P i ] 2] M 2 -
(1—>4)-B-D- M 1R 2% HE 3 -(1—3)-0-L- ML 1 B, 2 i I -
(1—52)-u-L- Atk g B 7 411 9% 2 -28-O- - L- Ak T B, 25
HE-(1—>4)~-D-IHE R 1 5 17 5E-(1—6)--D- WL 1 7 5
BEEE, N1 ST EUR R R =5 2, o
RANEF Lo

&Y 2: BEJEEEM A, Liebermann-
Burchard J v 285 5 2 BH%:, Molish S B 45 5 B &

NBHTE, TLC Wi 5% R- A i kB, 245840
&, PRRZWEYI RN =i 21 ESI-MS m/z:
1 029 [M+H]", 1 051 [M+Na]"; 'H-NMR (600
MHz, CsDsN) d: 0.87 (3H, s, 25-CHs), 0.89 (3H, s,
30-CHj3), 0.92 (3H, s, 29-CH3), 0.97 (3H, s, 24-CH3),
1.12 (3H, s, 26-CH3), 1.15 (3H, s, 23-CH3), 1.24 (3H,
s, 27-CH3), 4.82 (1H, d, J = 6.0 Hz, Ara-H-1), 6.30
(1H, s, Rha-H-1), 1.54 (3H, d, J = 6.0 Hz, Rha-H-6),
5.95 (1H, d, J = 4.4 Hz, Rib-H-1), 6.30 (1H, d, J= 7.8
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Hz, Glc-H-1); "C-NMR (150 MHz, CsDsN) d: Ara:
105.2 (C-1), 75.2 (C-2), 74.8 (C-3), 69.5 (C-4), 66.0
(C-5), Rha: 101.2 (C-1), 72.0 (C-2), 81.0 (C-3), 72.6
(C-4), 69.8 (C-5), 18.1 (C-6), Rib: 104.2 (C-1), 72.6
(C-2), 68.8 (C-3), 70.0 (C-4), 65.0 (C-5), Glc: 95.6
(C-1), 74.1 (C-2), 78.9 (C-3), 71.0 (C-4), 79.2 (C-5),
62.0 (C-6). LA 3 S FRAL 1 ot 5 SOk B A —
B W EALAY) 2 N clematichinenoside A »

&Y 3. A ERF K, Liebermann-
Burchard Sz v 45 2 BHM:, Molish W 485 B[R FfE 5
NBHTE, TLC W 5%RIR-7F B i R fa, S840
t, R ZWEW T REN = B ESI-MS m/z:
1 837 [M+H]", 1 859 [M+Na]"; 'H-NMR (600
MHz, CsDsN) &: 0.87 (3H, s, 25-CHj), 0.89 (3H, s,
30-CHs), 0.90 (3H, s, 29-CH3), 1.06 (3H, s, 24-CHs),
1.10 (3H, s, 26-CHs), 1.24 (3H, s, 27-CHs), 1.26 (3H,
s, 23-CH3), 3.27 (1H, dd, J = 12.0, 4.8 Hz, H-3), 5.41
(1H, brs, H-12), 4.82 (1H, d, J = 6.0 Hz, Ara-H-1),
6.28 (1H, s, Rha-H-1), 1.51 (3H, d, J = 4.4 Hz,
Rha-H-3), 5.80 (1H, d, J = 6.0 Hz, Rib-H-1), 4.92
(1H, d, J = 7.8 Hz, Glc-H-1), 5.12 (1H, d, J = 8.0 Hz,
Glc'-H-1), 5.12 (1H, d, J = 8.0 Hz, Glc¢'-H-1), 6.20
(1H, d, J = 7.8 Hz, Glc'"-H-1), 4.98 (1H, d, J = 8.0
Hz, Glc'"-H-1), 5.78 (1H, s, Rha'-H-1), 1.65 (3H, d,
J = 6.0 Hz, Rha'-H-6); "C-NMR (150 MHz, CsDsN)
§: Ara: 105.2 (C-1), 75.2 (C-2), 74.8 (C-3), 69.5 (C-4),
65.8 (C-5), Rha: 101.2 (C-1), 72.0 (C-2), 82.0 (C-3),
72.6 (C-4), 69.8 (C-5), 18.3 (C-6), Rib: 104.7 (C-1),
72.6 (C-2), 69.8 (C-3), 76.5 (C-4), 61.5 (C-5), Glc:
102.9 (C-1), 74.1 (C-2), 76.4 (C-3), 81.7 (C-4), 76.4
(C-5), 61.8 (C-6), Glc”: 105.5 (C-1), 72.2 (C-2), 78.9
(C-3), 71.2 (C-4), 75.4 (C-5), 64.3 (C-6), Glc": 95.7
(C-1), 74.0 (C-2), 78.6 (C-3), 70.5 (C-4), 78.4 (C-5),
69.2 (C-6), Glc”: 104.5 (C-1), 75.2 (C-2), 76.9 (C-3),
78.2 (C-4), 77.2 (C-5), 61.2 (C-6), Rha": 102.5 (C-1),
724 (C-2), 72.7 (C-3), 73.6 (C-4), 70.1 (C-5), 18.1
(C-6)0 VA - H50¥E Fe BALNE R 5 ST kARG e A — 5,
WM e E W) 3 A4 clematochinenoside Fo

e 4. AT EEM K, Liebermann-
Burchard [ ¥ 45 38 2 fHM:, Molish 3 28 B [ 2
NFHTE, TLC Wi S%IRIR-7A B AR e, 2454
t, R ZWEY RN =i BT ESI-MS m/z:
1 837 [M+H]", 1 859 [M+Na]"; 'H-NMR (600

MHz, CsDsN) 6: 4.81 (1H, d, J = 6.0 Hz, Ara-H-1),
6.25 (1H, brs, Rha-1), 1.51 (3H, d, J = 6.0 Hz,
Rha-H-1), 5.82 (1H, d, J = 5.4 Hz, Rib-H-1), 4.90
(1H, d, J = 7.8 Hz, Glc-H-1), 5.36 (1H, d, J = 8.0 Hz,
Glc'-H-1), 6.21 (1H, d, J = 8.0 Hz, Gl¢'-H-1), 4.96
(1H, d, J = 7.8 Hz, Glc"”-H-1), 5.85 (1H, brs, Rha'-
H-1), 1.68 (3H, d, J = 6.6 Hz, Rha'-H-6), 6.74 (1H, d,
J = 16.0 Hz, IF-H-2), 8.05 (1H, d, J = 16.0 Hz,
IF-H-3), 7.50 (1H, d, J = 2.0 Hz, IF-H-5), 6.92 (1H, d,
J = 8.4 Hz, IF-H-8), 7.10 (1H, dd, J = 8.4, 2.0 Hz,
IF-H-9), 3.75 (3H, s, IF-OMe-7); “C-NMR (150
MHz, CsDsN) o: Ara: 105.2 (C-1), 75.4 (C-2), 74.8
(C-3), 69.3 (C-4), 65.6 (C-5), Rha: 101.3 (C-1), 71.9
(C-2), 82.0 (C-3), 72.6 (C-4), 69.7 (C-5), 18.4 (C-6),
Rib: 104.6 (C-1), 72.5 (C-2), 69.8 (C-3), 76.3 (C-4),
61.5 (C-5), Glc: 102.9 (C-1), 74.2 (C-2), 76.4 (C-3),
81.5 (C-4), 76.4 (C-5), 60.8 (C-6), Glc": 102.5 (C-1),
75.2 (C-2), 76.3 (C-3), 71.5 (C-4), 78.4 (C-5), 62.3
(C-6), Glc': 95.7 (C-1), 73.8 (C-2), 78.5 (C-3), 70.8
(C-4), 78.0 (C-5), 69.2 (C-6), Glc": 104.8 (C-1), 75.2
(C-2), 76.4 (C-3), 78.2 (C-4), 77.0 (C-5), 61.2 (C-6),
Rha': 102.7 (C-1), 72.4 (C-2), 72.7 (C-3), 73.9 (C-4),
70.2 (C-5), 18.2 (C-6), IF: 166.5 (C-1), 116.1 (C-2),
145.5 (C-3), 128.3 (C-4), 115.0 (C-5), 148.2 (C-6),
151.0 (C-7), 112.5 (C-8), 121.5 (C-9). LA _E¥¥ f2 38
PR R 5 SCkR g S A — 51, etk S 4 N
clematernoside A,

&Y 5. BEIJEEEK K, Liebermann-
Burchard J v 25 5 2 BH, Molish M 45 5 FIFE R
NPHTE, TLC W 5%IMIR-75 e i # B o, RE8T
o, PR A YR =2 BESI-MS m/z:
1 514 [M+H], 1 537 [M+Na]"; 'H-NMR (600
MHz, CsDsN) 6: 4.80 (1H, d, J = 6.6 Hz, Ara-H-1),
6.28 (1H, brs, Rha-1), 1.54 (3H, d, J = 6.0 Hz,
Rha-H-1), 5.81 (I1H, d, J = 5.4 Hz, Rib-H-1), 4.98
(1H, d, J=7.8 Hz, Glc-H-1), 6.21 (1H, d, J = 8.0 Hz,
Glc'-H-1), 4.98 (1H, d, J = 7.8 Hz, Glc"-H-1), 5.83
(1H, brs, Rha'-H-1), 1.66 3H, d, J = 6.0 Hz,
Rha’-H-6); *C-NMR (150 MHz, CsDsN) &: Ara: 104.2
(C-1), 75.0 (C-2), 74.7 (C-3), 69.3 (C-4), 66.0 (C-5),
Rha: 101.2 (C-1), 71.5 (C-2), 82.0 (C-3), 72.2 (C-4),
68.5 (C-5), 18.3 (C-6), Rib: 104.3 (C-1), 72.3 (C-2),
69.4 (C-3), 76.0 (C-4), 61.7 (C-5), Gle: 103.0 (C-1),
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74.8 (C-2), 78.0 (C-3), 71.0 (C-4), 78.4 (C-5), 62.3
(C-6), Glc”: 95.2 (C-1), 73.4 (C-2), 78.3 (C-3), 70.4
(C-4), 77.9 (C-5), 68.8 (C-6), Glc": 104.5 (C-1), 75.2
(C-2), 76.2 (C-3), 78.0 (C-4), 76.7 (C-5), 61.1 (C-6),
Rha’: 102.3 (C-1), 72.0 (C-2), 72.3 (C-3), 73.7 (C-4),
70.0 (C-5), 17.9 (C-6). LA_b%ds F B AL 5 5 S0k
mEEA -, WEEHKEW 5 A
clematichinenoside B

&Y 6: HEITEEHKAK, Liebermann-
Burchard [ 45 58 2 BHM:, Molish Sz 45 B[R Ff 5
NBHTE, TLC W 5%BRAR-7r B iR 6, S48
o, FORZMAEYI RN = H 2 ESI-MS m/z:
1 499 [M+H]", 1 521 [M+Na]"; 'H-NMR (600
MHz, CsDsN) &: 4.82 (1H, d, J = 6.0 Hz, Ara-H-1),
6.25 (1H, brs, Rha-H-1), 1.53 3H, d, J = 6.0 Hz,
Rha-H-6), 5.81 (1H, d, J = 5.4 Hz, Rib-H-1), 5.00
(1H, d, J = 7.8 Hz, Glc-H-1), 6.21 (1H, d, J = 8.0 Hz,
Glc'-H-1), 4.98 (1H, d, J = 7.8 Hz, Glc"-H-1), 5.82
(1H, brs, Rha’-1), 1.68 (3H, d, J = 6.0 Hz, Rha'-H-6);
BC-NMR (150 MHz, CsDsN) 6: Ara: 105.2 (C-1),
75.1 (C-2), 74.7 (C-3), 69.3 (C-4), 65.8 (C-5), Rha:
101.0 (C-1), 71.4 (C-2), 81.6 (C-3), 72.2 (C-4), 68.5
(C-5), 18.0 (C-6), Rib: 104.3 (C-1), 72.2 (C-2), 69.3
(C-3), 76.0 (C-4), 61.3 (C-5), Glc: 103.0 (C-1), 75.0
(C-2), 77.9 (C-3), 71.0 (C-4), 78.2 (C-5), 62.0 (C-6),
Glc': 95.1 (C-1), 73.4 (C-2), 78.2 (C-3), 70.3 (C-4),
77.5 (C-5), 68.6 (C-6), Glc": 104.3 (C-1), 74.2 (C-2),
76.0 (C-3), 77.7 (C-4), 76.7 (C-5), 61.0 (C-6), Rha":
102.2 (C-1), 72.0 (C-2), 72.3 (C-3), 73.5 (C-4), 69.8
(C-5), 18.0 (C-6)o LA F-Hdim S FRAL N 5T 15 S iR 1
A, W% 21 A 6 S clematichinenoside Co

& 7: BETEEK K, Liebermann-
Burchard Jz v 45 2 BHM:, Molish S 45 B[R Ff 5
NBHTE, TLC Wi 5%RAR-AF B iR 6, S48
o, FORIZAEYI TN =B B ESI-MS m/z:
1 983 [M+H]", 2 005 [M+Na]"; 'H-NMR (600
MHz, CsDsN) d: 4.80 (1H, d, J = 6.6 Hz, Ara-H-1),
6.18 (1H, brs, Rha-1), 1.55 (3H, d, J = 6.0 Hz,
Rha-H-1), 5.79 (1H, d, J = 5.4 Hz, Rib-H-1), 4.95
(1H, d, J = 7.8 Hz, Glc-H-1), 6.21 (1H, d, J = 8.0 Hz,
Glc'-H-1), 4.98 (1H, d, J = 7.8 Hz, Glc"-H-1), 5.76
(1H, d, J = 7.8 Hz, Glc""-H-1), 5.82 (1H, brs,
Rha’-H-1), 1.68 (3H, d, J = 6.0 Hz, Rha’-H-6), 5.39

(1H, brs, Rha"-H-1), 1.64 3H, d, J = 6.0 Hz
Rha”-H-6); “C-NMR (150 MHz, CsDsN) &: Ara:
105.1 (C-1), 75.1 (C-2), 74.5 (C-3), 69.3 (C-4), 65.5
(C-5), Rha: 101.0 (C-1), 71.7 (C-2), 81.6 (C-3), 72.5
(C-4), 69.5 (C-5), 18.2 (C-6), Rib: 104.3 (C-1), 72.5
(C-2), 69.5 (C-3), 76.0 (C-4), 61.3 (C-5), Glc: 103.0
(C-1), 73.9 (C-2), 76.0 (C-3), 80.9 (C-4), 76.3 (C-5),
62.0 (C-6), Glc¢: 102.0 (C-1), 73.9 (C-2), 76.0 (C-3),
80.9 (C-4), 76.3 (C-5), 62.0 (C-6), Rha': 102.5 (C-1),
71.7 (C-2), 72.3 (C-3), 73.5 (C-4), 69.5 (C-5), 18.3
(C-6), Glc": 95.4 (C-1), 72.8 (C-2), 78.9 (C-3), 70.6
(C-4), 77.5 (C-5), 69.0 (C-6), Glc": 104.6 (C-1), 75.2
(C-2), 76.2 (C-3), 77.9 (C-4), 76.7 (C-5), 60.5 (C-6),
Rha": 102.5 (C-1), 72.0 (C-2), 72.3 (C-3), 73.5 (C-4),
69.7 (C-5), 18.7 (C-6). LA % K BRACME T 5 STk
hEREA -, WEEhEW TN
clematomandshurica saponin B,

th & 8: AT EEKMAK, Liebermann-
Burchard [ W 45 58 2 [HM:, Molish o 3 285 5 [ 30
NFHME, TLC Wi 5%milg -7 i i (o, 2484
o, PR ZNAE YR =2 ESI-MS m/z:
1 836 [M+H]", 1 859 [M+Na]"; 'H-NMR (600
MHz, CsDsN) 6: 4.83 (1H, d, J = 6.0 Hz, Ara-H-1),
6.23 (1H, brs, Rha-1), 1.53 (3H, d, J = 6.0 Hz
Rha-H-6), 5.85 (1H, d, J = 5.5 Hz, Rib-H-1), 4.96
(1H, d, J = 7.2 Hz, Gle-H-1), 5.20 (1H, d, J = 7.8 Hz,
Glc'-H-1), 5.42 (1H, brs, Rha’-H-1), 1.58 (3H, d, J =
6.0 Hz, Rha'-H-6), 6.20 (1H, d, J = 7.8 Hz, Glc"-H-1),
476 (1H, d, J = 7.8 Hz, Glc""-H-1), 5.89 (1H, brs,
Rha"-H-1), 1.66 (3H, d, J = 6.0 Hz, Rha"-H-6);
BC-NMR (150 MHz, CsDsN) 6: Ara: 105.1 (C-1),
75.1 (C-2), 74.5 (C-3), 69.3 (C-4), 65.8 (C-5), Rha:
101.3 (C-1), 71.7 (C-2), 83.6 (C-3), 72.5 (C-4), 69.5
(C-5), 18.4 (C-6), Rib: 104.5 (C-1), 74.5 (C-2), 69.3
(C-3), 76.0 (C-4), 61.3 (C-5), Glc: 103.0 (C-1), 73.9
(C-2), 76.0 (C-3), 80.9 (C-4), 76.3 (C-5), 62.0 (C-6),
Glc': 104.8 (C-1), 74.9 (C-2), 77.0 (C-3), 71.6 (C-4),
75.3 (C-5), 68.5 (C-6), Rha": 102.5 (C-1), 71.7 (C-2),
723 (C-3), 74.2 (C-4), 69.5 (C-5), 18.6 (C-6), Glc":
95.4 (C-1), 73.8 (C-2), 78.9 (C-3), 70.6 (C-4), 78.0
(C-5), 69.0 (C-6), Glc": 104.6 (C-1), 752 (C-2), 76.5
(C-3), 783 (C4), 76.7 (C-5), 612 (C-6), Rha": 102.5
(C-1), 72.7 (C-2), 72.3 (C-3), 73.5 (C-4), 70.7 (C-5), 18.5
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(C-6)o VA3t B FRA IR 5 ScilkapiE A — ™,
S E LAY 8 A clematomandshurica saponin Do

tEY 9. BB EEM K, Liebermann-
Burchard [t 45 5 2 BH 4, Molish 3 45 B[R FE 5
NBHTE, TLC W 5% MR-7 F e i B, 24840
t, RRZWEW RN =0 21 ESI-MS m/z:
1 861 [M-+H]", 1 883 [M+Na]';: 'H-NMR (600
MHz, CsDsN) ¢: 4.81 (1H, d, J = 5.4 Hz, Ara-H-1),
6.22 (1H, brs, Rha-H-1), 1.50 3H, d, J = 6.0 Hz,
Rha-H-6), 5.81 (1H, d, J = 5.5 Hz, Rib-H-1), 4.97
(1H, d, J = 7.2 Hz, Gle-H-1), 5.14 (1H, d, J = 7.8 Hz,
Glc¢'-H-1), 5.82 (1H, brs, Rha'-H-1), 1.67 (3H, d, J =
6.0 Hz, Rha'-H-6), 6.20 (1H, d, J = 7.8 Hz, Glc"-H-1),
495 (1H, d, J = 7.8 Hz, Gl¢'"-H-1), 5.82 (1H, brs,
Rha"-H-1), 1.66 (3H, d, J = 6.0 Hz, Rha"-H-6);
BC.NMR (150 MHz, CsDsN) &: Ara: 105.1 (C-1),
75.2 (C-2), 74.5 (C-3), 69.2 (C-4), 65.6 (C-5), Rha:
101.3 (C-1), 71.9 (C-2), 81.6 (C-3), 72.5 (C-4), 69.7
(C-5), 18.4 (C-6), Rib: 104.5 (C-1), 72.3 (C-2), 69.3
(C-3), 76.4 (C-4), 61.3 (C-5), Glc: 103.0 (C-1), 73.9
(C-2), 78.2 (C-3), 80.9 (C-4), 77.3 (C-5), 62.0 (C-6),
Glc”: 104.7 (C-1), 74.6 (C-2), 78.0 (C-3), 71.8 (C-4),
77.0 (C-5), 61.5 (C-6), Glc": 95.6 (C-1), 73.8 (C-2),
78.6 (C-3), 70.6 (C-4), 78.0 (C-5), 69.0 (C-6), Glc":
104.8 (C-1), 75.2 (C-2), 76.5 (C-3), 78.3 (C-4), 77.0
(C-5), 61.2 (C-6), Rha": 102.6 (C-1), 72.4 (C-2), 72.6
(C-3), 73.9 (C-4), 70.4 (C-5), 18.5 (C-6). LA L ¥d
HALYE R 5 SCmR B A 5, M A 9
Al clematomandshurica saponin C.

&Y 10: B EEH K, Liebermann-
Burchard [t 45 5 2 BHM:, Molish 23 45 B[R FE 5
ANPBAME, TLC WY 5% iR-F R MR, B8
t, R ZWEW AT REN =i B ESI-MS m/z:
1 337 [M+H]", 1 359 [M+Na]", 'H-NMR (600
MHz, CsDsN) d: 4.75 (1H, d, J = 6.0 Hz, Ara-H-1),
6.22 (1H, brs, Rha-H-1), 1.43 (3H, d, J = 6.0 Hz,
Rha-H-6), 5.85 (1H, d, J = 4.8 Hz, Rib-H-1), 4.92
(1H, d, J= 7.2 Hz, Glc-H-1), 5.76 (1H, brs, Rha'-H-1),
1.60 (3H, d, J = 6.0 Hz, Rha'-H-6), 6.15 (1H, d, J =
7.8 Hz, Gl¢’-H-1); C-NMR (150 MHz, CsDsN) &:
Ara: 105.7 (C-1), 77.2 (C-2), 75.8 (C-3), 81.5 (C-4),
65.6 (C-5), Rha: 102.3 (C-1), 73.1 (C-2), 73.3 (C-3),
75.5 (C-4), 70.3 (C-5), 19.4 (C-6), Glc: 103.0 (C-1),

74.7 (C-2), 77.5 (C-3), 70.9 (C-4), 78.3 (C-5), 62.0
(C-6), GI': 95.3 (C-1), 73.0 (C-2), 78.3 (C-3), 70.3
(C-4), 77.5 (C-5), 68.4 (C-6), Glc": 104.5 (C-1), 74.4
(C-2), 75.5 (C-3), 77.6 (C-4), 76.0 (C-5), 60.2 (C-6),
Rha”: 102.1 (C-1), 72.2 (C-2), 72.4 (C-3), 73.4 (C-4),
69.8 (C-5), 18.7 (C-6). LA L-Zdl S 3L 7 5 STk
A, B EAD) 10 4 huzhangoside B.
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