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FHE, AR

FE R 2292, EAK B 133002
W E:. BE WIRWIRZEESE Potentilla supina (WL . F3E RGERFN Sephadex LH-20 #HAT (03414 55, 4 BE
AE AR S B e T ah M. SR N BIRIVERIA R IR IS 20 1) SEE R A il . SR L IR RS I 4y B 19 3
AN ARIL A, % B-A B (D SFEURIR (). BIER (3. B3R (4. BEER (5). 24, 30, 190, 23-
PUFRIE-12-15-28- % 588 (6). HAEY MNF (7). -BIMTAEE (8). FFEz (9. BT (100, L= (D). 4ie o
W) 1~11 350 0 IR AR 43 B4 3
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Study on chemical constituents from Potentilla supina

ZHENG Guang-hai, PIAO Hui-shun
College of Pharmacy, Yanbian University, Yanji 133002, China

Abstract: Objective To investigate the chemical constituents of Potentilla supina. Methods Silica gel and Sephadex LH-20
column chromatography was applied for the constituents isolation and their structures were identified by means of spectroscopic and
chemical data. Results Eleven compounds were isolated from petroleum ether and ethyl acetate fractions of the EtOH extract with
reflux and maceration methods. Their structrures were identified as B-sitosterol (1), oleanic acid (2), euscaphic acid (3), ursolic acid (4)

tormentic acid (5), 2a, 30, 19a, 23-tetraydroxy-urs-12-en-28-oic acid (6), daucosterol (7), aesculetin (8), apigenin (9), rosamultin (10),

and astragalin (11). Conclusion All the compounds are isolated from this plant for the first time.

Key words: Potentilla supina Linn.; euscaphic acid; 2a, 3a, 190, 23-tetraydroxy-urs-12-en-28-olic acid; aesculetin; astragalin

FIRZEL K Potentilla supina Linn. 4 3% R}
(Rosaceae) Zf% 3¢ )& Potentilla Linn. 164, sl %K
T MEFRRSE . MRS, BEBR.
AR A . BT HIA. Tk, RV
b, Bfw. LR HL, HEHK 100~2 000 m ib. ST
FREFHA 7 28 Hlbs RS, A
FAC BRI A S 3B 0 W Py X M, 254k, 1)
RE VAR, PRIO. ISR fFI0L. Z0RH . Tk
AN AP e e R A e A S, 2
A FEAEY . HAT, WA B R Z b S A 57 1 o)
FIAHARIE « ASEIG R IT T W R TR IR 2 L
EEC) P10 I T2 A A ESES A7 AR Ay Y T A A6 [1°) 4 2
By, B R 11 MEEY), e B
. (B-sitosterol, 1) FFIIRER (oleanic acid, 2)-
AR (euscaphic acid, 3). %75 Cursolic acid,

i BEA: 2011-11-02

4). ZEBKM (tormentic acid, 5)+ 20, 3a, 190, 23-
PUFEIE-12-4%5-28- % 73R (20, 3a, 190, 23-tetraydroxy-
urs-12-en-28-olic acid, 6). #H% N{F (daucosterol,
7). Lt NEE Caesculetin, 8). Jr>Z# (apigenin,
9)., M ¥ A (rosamultin, 10) %8 25 9< 1 (astragalin,
1D, A& 1~11 B2 IR MR T 7 B A 2.
1 X5

Jie s XK KA RE—S52C_ LRl v Es ] s
X—5 BORE R BA0E sl e A CAb st i RHMSCH A
] s BT R MP200B (i ds B Rp A AR R A
F]); Bruker #ZH4EHRIC AV—300 (Jij- Bruke);
WO E RENR GFases FECIEHIRERS (200~300
H)> %575 Bt TA R 2 w77 i . Sephadex
LH-20 (GE Healthcare); 95% & H L4lE GAIRpiy.
HIRAED ;s HAHI A o thral
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SR B ERAE T M5 IR EM, g K
S A P B E B PRI e R
JRFYEI R ZE K 2 Potentilla supina Linn. 425,

2 ERESE

BRI R R S T a 5 4.9 kg, VINE, H
95% LMRRIIE L, FARIRERE 3 ¥k, IR0k
3. 2. Lhy #REGEEHAIEDS, GIFIEMR, WURIRD
LW, 23] LFHREEY) (10362 g): LEEEEUh
IINIE B 28K SR B, R AhlE . SR &
P WURIIE T REASEG &2 HOREE RIS 1), 43
AR 114 g, BERR OBEZEE) 27 g5 IF
THEAHY) 68 go

HURA R M S T 4s 5 4.3 kg, 90% L EEW
AR 3 K, R 15 do DERIERL IR [P 2. O
W4i4 1 000 mL, F0 1 000 mL ZE18/K, JCE
B PEUITE, ZEBRRE O, MK FAThEE . S
1% W YANIE T BEALHE ;5 AL R R [0 ),
I3 AR MR A 1 g, BRTR OMRASEY) 23 g, IE
TR 56 g

(AT 20 B AT B ) 25 g 2 fk ekt (A%
O3B, ATTHEE-BEER B8 (100 @ 0—1 1 1) BAREEVEM
FEMEAY 1 (90 mg) FLEH 2 (40 mg).

Sr IR R EAT B ISR £ R AU
25, 23 go [MIRVESRIUER B AR (200~300 HD
FEEE B, S FGE-HEE (100 1 0—1 1 1) BRSE
PEME, TLC A& AR R BE s (i 7, L4580 7 4
Moy Fr. 1~7. Fr.3 R ERERFEGEE, —8F -
FEE (45 01D e, 52159 3 (38 mg); Fr. 4
2 FIERAT A, S - HEE (40 1 1) PRI,
T 2 i, 3265 4(30 mg) . 5(59 mg);
Fr. 5 & R SREAT 0%, &P LE-HEE (30 1 1.
200 1) WML, fSEMLES 6 (6mg); Fr.6 &K
R, R R-FEE (20 0 1) BB, &
L, HAMAEY T (2mg); BRIl
BRI (200~300 H) Aoy s, & k-
FEE (100 2 0—1 1 1) BEEYEN, TLC K& HAH
B (i, LA 5] 8 N4 Fr. 1'~8'. Fr.4'%
Sephadex LH-20 BEAE (1L, HELGEN, MR
Kot 540 4) Fr. 4'-1 #1 Fr. 4-2, Fr. 4'-1 # Fr. 4'-2
ZHRFEEL G, B8 (1 mg) 19 (1 mg);
Fr. 774 R SREIRATE 0, S be-FlE (8 & 1D Uk
Jiit, FH4: Sephadex LH-20 Bt FE (A1, FHEE-/K (1 :
1 YEi, #3415 Fr. 7-1 #l Fr. 72, Fr. 7'-1 &hEK

FEfO i, AU BE-FIEC10 @ DR, FE4 Sephadex
LH-20 HERFE (RS, FFEELEL, £346 5910016 mg);
Fr. 7'-2 2% Sephadex LH-20 %R AT €40 , FE-/K (5 -
D Pl PR P48, 193011659 11 (25 mg).
3 HEMETE

a1 A EE S (FED, mp 155~156 C,
Libermann-Burchard SV S FHTE, HEMN A (522540
. 5 - E RS AR, TLC &
M5 B-45 SRR I A RE EAHIR, M1 b
B-75 5 it o

& 2: AEE S (RS, mp 308~310 C.
Libermann-Burchard S W BHYE, HEWN %L S04
=R E S R Kk A& . "H-NMR (300 MHz,
CD;0D) 6: 0.76, 0.78, 0.92, 0.93, 0.94, 1.00 (% 3H, s,
-CHs), 2.84 (1H, m, H-18), 3.25 (1H, m, H-3), 5.29
(1H, brs, H-12); >C-NMR (75 MHz, CD;0D) ¢: 183.2
(C-28), 143.5 (C-13), 122.6 (C-12), 79.0 (C-3), 46.5
(C-17), 45.9 (C-19), 41.6 (C-14), 40.9 (C-18), 38.8
(C-4), 38.4 (C-1), 37.1 (C-10), 33.8 (C-21), 33.2
(C-29), 32.5 (C-15), 30.7 (C-20), 28.1 (C-23), 27.7
(C-22), 272 (C-2), 25.9 (C-27), 23.6 (C-30), 23.4
(C-16), 22.9 (C-11), 17.1 (C-26), 15.5 (C-24), 15.3
(C-25)0 LA EHde b5 semkis SEA 8, et
EW) 2 TR .

& 3: kR (HEE, mp 264~266 C,
Libermann-Burchard SV & BHYE, #ENZAL 5904
=R AR A . 'HNMR (300 MHz,
CD;0D) 6: 0.79, 0.87, 0.93, 0.99, 1.20, 1.35 (% 3H, s,
-CH3), 2.50 (1H, s, H-18), 3.31 (1H, overlap, H-3),
3.93 (1H, m, H-2), 5.30 (1H, brs, H-12); *C-NMR (75
MHz, CD;OD) §: 182.4 (C-28), 140.2 (C-13), 129.5
(C-12), 80.3 (C-3), 73.7 (C-19), 67.3 (C-2), 55.2
(C-18), 43.2 (C-20), 42.9 (C-14), 42.6 (C-1), 41.4
(C-4), 39.6 (C-10), 39.5 (C-8), 39.2 (C-22), 34.2
(C-7), 29.7 (C-15), 29.4 (C-23), 27.4 (C-11), 27.2
(C-27), 26.7 (C-16), 25.1 (C-6), 24.9 (C-30), 22.6
(C-24), 19.4 (C-21), 17.7 (C-25), 17.0 (C-29), 16.8
(C-26)0 LA FHd 55 Sk S A — 80, e %
A 9 B AR «

&Y 4: kR (HEE, mp 283~285 C.
Libermann-Burchard JZ % & [ 7L . "H-NMR (300
MHz, CD;OD) 6: 0.91 (3H, s, H-25), 0.99 (3H, s,
H-24), 1.03 (3H, d, J = 6.5 Hz, H-30), 1.04 (3H, s,
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H-29), 1.06 3H, d, J = 6.5 Hz, H-25), 1.25 (3H, s,
H-27), 1.27 (3H, s, H-23), 2.66 (1H, d, J = 11.2 Hz,
H-18), 3.48 (1H, t, J = 7.2 Hz, H-3), 5.51 (1H, brs,
H-12); "C-NMR (75 MHz, CD;0D) 6: 180.3 (C-28),
139.5 (C-13), 126.2 (C-12), 78.6 (C-3), 56.3 (C-5),
54.2 (C-18), 48.6 (C-17), 48.5 (C-9), 39.6 (C-1), 39.8
(C-4), 19.2 (C-6), 43.1 (C-8), 43.0 (C-14), 39.4
(C-20), 37.6 (C-10), 37.5 (C-22), 34.0 (C-19), 33.7
(C-7), 31.2 (C-21), 29.2 (C-23), 29.2 (C-15), 28.5
(C-2), 25.4 (C-16), 24.3 (C-27), 24.1 (C-11), 21.8
(C-30), 18.1 (C-29), 17.9 (C-26), 17.0 (C-24), 16.3
(C-25)0 LA EHde 55 sepk s FA — 309, ket
B4 h IR,

tEw s: Ak R (HEE, mp271~273 C,
Libermann-Burchard [tV 2 BHH, #EMZILGYI N
=R AKX S . 'HNMR (300 MHz,
DMSO-dg) 6: 0.70, 0.71, 0.85, 0.91, 0.93, 1.08, 1.29
(% 3H, s, -CHs), 2.37 (1H, s, H-18), 2.75 (1H, d, J =
7.2 Hz, H-3), 3.43 (1H, m, H-2), 5.17 (1H, s, H-12),
11.81 (1H, s, -COOH); "“C-NMR (75 MHz, DMSO-dq)
5 178.9 (C-28), 138.6 (C-13), 126.7 (C-12), 82.3
(C-3), 71.6 (C-19), 67.1 (C-2), 54.8 (C-5), 53.1
(C-18), 46.9 (C-17), 46.8 (C-9), 46.7 (C-1), 413
(C-14), 41.1 (C-20), 37.6 (C-10), 37.2 (C-22), 32.6
(C-7), 28.8 (C-23), 28.0 (C-15), 26.3 (C-29), 25.9
(C-21), 25.1 (C-16), 23.9 (C-27), 23.2 (C-11), 18.1
(C-6), 17.1 (C-26), 16.6 (C-30), 16.2 (C-25), 16.2
(C-24). LhEHd 5 sepkipE 2A 807, ket
B S BB .

& 6: Ik R (IS, mp 298~300 C,
Libermann-Burchard SV & BHYE, #HEMZAL 5900
=R AR LA . 'HINMR (300 MHz,
CD;0D) 6: 0.78, 0.79, 0.92, 1.01, 1.19, 1.35 (% 3H, s,
-CHs), 2.49 (1H, s, H-18), 3.38 (1H, d, J = 11.1 Hz,
H-23a), 3.53 (1H, d, J = 11.1 Hz, H-23b), 3.60 (1H, d,
J = 2.4 Hz, H-3), 3.87 (1H, m, H-2), 5.29 (1H, brs,
H-12); "“C-NMR (75 MHz, CD;0D) : 182.4 (C-28),
140.2 (C-13), 129.4 (C-12), 78.9 (C-3), 73.7 (C-19),
71.5 (C-23), 67.4 (C-2), 55.2 (C-18), 44.3 (C-5), 43.2
(C-1), 42.9 (C-20), 42.7 (C-4), 42.3 (C-14), 413
(C-8), 39.3 (C-22), 39.2 (C-10), 33.8 (C-7), 29.7
(C-15), 27.4 (C-30), 27.2 (C-21), 26.7 (C-16), 25.1
(C-27), 249 (C-11), 19.3 (C-6), 17.7 (C-26), 17.7

(C-25), 17.4 (C-24), 16.8 (C-29). LA % 5 ki
EHA D, WS 6 N 2a, 3a, 190, 23-
PUFEIE-12-075-28- 13 5 IR

a7 SRR (B, mp 281~282 C,
Libermann-Burchard Sz W 2 FH 1, Molish iV 5 FH
P, HEMZAL S = w2 AR 5. 'H-
NMR (300 MHz, DMSO-dg) 6: 0.65, 0.79, 0.81, 0.83,
0.91, 0.96 (% 3H, s, -CHz), 2.89 (1H, t, J = 8.6 Hz,
H-3a), 4.22 (1H, d, J = 7.7 Hz, H-1"), 5.33 (1H, brs,
H-6), 3.00~3.66 (6H, m, sugar-H); C-NMR (75
MHz, DMSO-ds) 6: 140.5 (C-5), 121.3 (C-6), 100.8
(C-1), 76.9 (C-3"), 76.7 (C-5'), 76.6 (C-3), 73.4 (C-2"),
70.0 (C-4"), 61.0 (C-6'), 56.2 (C-14), 55.5 (C-17), 49.6
(C-9), 452 (C-24), 41.9 (C-13), 38.3 (C-4), 36.9
(C-1), 36.3 (C-10), 35.5 (C-20), 33.4 (C-22), 29.3
(C-2), 28.7 (C-25), 27.9 (C-16), 25.4 (C-23), 23.9
(C-24.6), 22.6 (C-28), 20.6 (C-11), 19.8 (C-27), 19.2
(C-26), 19.0 (C-19), 18.7 (C-21), 11.8 (C-29), 11.7
(C-18). LA FXds 5 ek — 80, M eth &
7 NEHE M

&4 8: BREEr i (HEE), mp 276~277 C.
'H-NMR (300 MHz, DMSO-dg) 6: 6.19 (1H, d, J = 9.0
Hz, H-9), 6.76 (1H, s, H-8), 7.00 (1H, s, H-5), 7.89 (1H,
d, J=9.0 Hz, H-4); "C-NMR (75 MHz, DMSO-dy) -
160.8 (C-2), 150.1 (C-7), 148.5 (C-9), 144.4 (C-4),
142.7 (C-6), 112.3 (C-5), 111.6 (C-3), 110.8 (C-10),
102.6 (C-8). LA_EHdi 5 soilifdfa FA —a), ik
EAEY 8 AL TS

a9 A A (HEE, mp 340~342 C,
ERIR-BERY N B, SRz A A R L
BE ok A B A LAY . 'THANMR (300 MHz,
DMSO-dg) 6: 6.22 (1H, d, J = 2.0 Hz, H-6), 6.52 (1H,
d, J=2.0 Hz, H-8), 6.81 (1H, s, H-3), 6.95 (2H, d, J =
8.7 Hz, H-3', 5'), 7.95 (2H, d, J = 8.7 Hz, H-2', 6');
BC-NMR (75 MHz, DMSO-d;) &: 181.7 (C-4), 163.9
(C-2), 163.7 (C-7), 161.2 (C-8a), 161.0 (C-4"), 157.3
(C-5), 128.5 (C-2"), 121.5 (C-1"), 115.9 (C-10), 115.9
(C-3"), 103.7 (C-4a), 103.0 (C-3), 98.7 (C-6), 94.0
(C-8) LA F-%dfs 5 sk i 3 A — 5", s fh
G 9 N THEE.

A 10: KR CFEE, mp 209~211 C,
Libermann-Burchard /. % FH 4, Molish /W 5 FH
P£. 'H-NMR (300 MHz, CD;0D) 6: 0.77, 0.80, 0.92,
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1.00, 1.19, 1.32 (% 3H, s, -CH3), 2.50 (1H, s, H-18),
2.90 (1H, d, J = 9.3 Hz, H-3), 3.80 (1H, m, H-2), 5.29
(1H, brs, H-12), 5.32 (1H, s, H-1"), 3.30~3.69 (6H,
m, sugar-H); "*C-NMR (75 MHz, CD;0D) &: 178.7
(C-28), 139.8 (C-13), 129.7 (C-12), 95.9 (C-1"), 84.7
(C-3), 78.7 (C-5), 78.5 (C-3'), 74.0 (C-2'), 73.8
(C-19), 71.3 (C-4"), 69.7 (C-2), 62.6 (C-6'), 56.8
(C-5), 55.1 (C-18), 43.1 (C-14), 42.8 (C-20), 41.4
(C-8), 40.7 (C-10), 39.3 (C-4), 38.5 (C-22), 34.2
(C-7), 29.8 (C-15), 29.5 (C-23), 27.4 (C-21), 272
(C-29), 26.6 (C-16), 24.9 (C-27), 24.8 (C-11), 19.8
(C-6), 17.8 (C-25), 17. 6 (C-24), 17.3 (C-26), 16.8
(C-30)0 LL_F $# 55 ek S A — 5, ek
EEW 10 2 20, 3B, 190-—FFHE-12-475-28-1% J51R-
(28— 1)-B-D-Hii % BHg, ENVEF R8T

WA 11: SRR (HED, mp 176~179 C,
ERER-EERy S N S PH M, Molish [ v S RHTE, $281%
WP ok ST 2L 4% . '"H-NMR (300 MHz,
DMSO-dg) &: 8.04 (2H, d, J = 8.7 Hz, H-2', 6'), 6.89
(2H, d, J = 8.7 Hz, H-3", 5'), 6.45 (1H, d, J = 1.8 Hz,
H-8), 6.22 (1H, d, J = 2.1 Hz, H-6), 547 (1H, d, J =
7.2 Hz, H-1"), 3.08~3.57 (6H, m, sugar-H); >C-NMR
(75 MHz, DMSO-dg) d: 177.4 (C-4), 164.0 (C-7),
161.0 (C-5), 159.8 (C-4"), 156.4 (C-8a), 156.2 (C-2),
133.3 (C-3), 130.9 (C-2"), 130.9 (C-6'), 121.1 (C-1"),
115.1 (C-3"), 115.1 (C-5'), 104.0 (C-4a), 100.8 (C-1"),
98.6 (C-6), 93.7 (C-8), 77.5 (C-3"), 76.3 (C-5"), 74.1

(C-2"), 69.8 (C-4"), 60.7 (C-6"). LL_F%¥E 5 SCiikIi
AR, W A 11 K 1L 25 1-3-0-B-D-
WA, R RO,

S 30k
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