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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, 3a, 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

FIRZEK K Potentilla supina Linn. 4 % R}
(Rosaceae) ZECJE Potentilla Linn. 4, M4k
T MEFRRSE . SRS WEBR. h—
AR AN . T HIL, Sk, YD
Hb, Eof ., LBRHE, R 100~2 000 m 4b. 53
TRRE LA T 28 Hlbs RS, A
FACP BRI A S 3B 20 W P X M, 25 ] 4k, 1)
A EyAIEI . PRIO. ISR I, 20K Tk
N[ 2 e R ) A o T SRR, R
AERIEEY . BT, WA W RZ 0 A 5 o)
IR IE « AL REUFIT T W R TR /% 2% LI
E PRI I £ T AR DS R A IR AR DA R AL 27
oy, EARE 11 AMEEY, aalsEh B
i (B-sitosterol, 1), FFIEHRME (oleanic acid, 2).
FFA9FEIR (euscaphic acid, 3)+ & # PR (ursolic acid,
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4). TR (tormentic acid, 5). 20, 3a, 190, 23-
PUFEIE-12-07-28- % PR (20, 30, 190, 23-tetraydroxy-
urs-12-en-28-olic acid, 6). #H% ¥ (daucosterol,
7). LM NEE Caesculetin, 8). fF3¢# (apigenin,
9). Y ¥ (rosamultin, 10) %8 2= 9 (astragalin,
1D, WAEW 1~11 B IR 5> B2
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PR W SR T 5 MR AL R, HZEL K
S A P B E B PRI S e R
JEFYEI R ZZ K 2 Potentilla supina Linn. 45,

2 RESESE

U R BB e T A8 4.9 ke, DIV, H
95% L BERMIE AL, AR EEE 3 Ik, W14 h
3. 2. Lhy #REGEEHRIEDS, GIFEMR, BUERD
LW, 23] LEHREY) (10362 g); LEEREUH
IINIE B 28K SR B, AR Al E . TR &
e MOFNIE T REAE G 25 A MR M 71, 4y
AR 114 g, BHIR CIEAEE) 27 g, IE
A 68 go

R ZER S TR A 4.3 kg, H 90% L2V
RIRH 3 R, BRR S do JEIE I P [P 4T
W54 1 000 mL, FEhN 1 000 mL 208K, g
B PELUTTE, ZEBRRE SO, WIS IS
P2 W YANIE T AR 5 AR [0 ),
Oy A AT R AE Y 1 g, BEFR CBRAEEY) 23 g, 1E
TEAY) 56 g.

(A2 20 B AT BRI 25 g R fk ekt (i
I3, AThEE-BEER 08 (100 © 0—1 5 1) BAEEVEM
REULEY 1 (90 mg) FILAYI 2 (40 mg).

3RS . PRIVET B IR R ALY
25, 23 g. [RIGIEAR AR B L (200~300 HD
RG> 8, SR (100 1 0—1 0 1) BAfE
PEl, TLC A& HEAR R BE s i 7, L4528 7 4
Mo Fr. 1~7. Fr. 3 & REHERE AN, 5T -
FEE (450D e, 198146593 (38 mg); Fr. 4
2 IR A, ST - HEE (40 1 1) P,
P PREE L5, A 4(30 mg) . 5(59 mg);
Fr. 5 & R BRERKTE A, —S&THe-HEE (30 1.
200 1) Peli, BRI AY 6 (6mg); Fr.6 4K
RERCAE S, & Re-HEE (20 1 1) Y, HE
HREFE LG, HEEY 7 2 mg); WREIALE
AR (200~300 H) Ao, & k-
FEE (100 2 0—1 1 1) BEEYENE, TLC & H4H
[FBE s (Mg, A58 8 N4y Fr. 1'~8'. Fr. 4%
Sephadex LH-20 #leAt (i, FIREBENL, Mkl
Ko, 43440 %) Fr. 4-1 1 Fr. 4-2, Fr. 4'-1 1 Fr. 4'-2
SZHREES S, LAY 8 (1 mg) F9 (1 mg);
Fr. 74 RSB HERAE (O, — S ke-FHlE (81 1D Ut
JIit, F4: Sephadex LH-20 HEB A (0%, FEE-/K (1 :
1) P, 5415 Fr. 7'-1 1 Fr. 7'-2, Fr. 7'-1 £hEK

FE(ORE, AU BE-FIEC10 & DM, FFZ Sephadex
LH-20 AL, FREEL, £346 540 10016 mg);
Fr. 7'-2 £8 Sephadex LH-20 &E A (3%, FHEE-7K (5 -
D Pel, FHEFREES W, AP 11 (25 mg).
3 HmEE

a1 g CFEE, mp 155~156 C,
Libermann-Burchard S % S FHE,  HEMN A 8 22540
HW. 5 B I R AR A SR R, TLC K
DG B-A45 S WEXt H i RE ELAHIR], M tb 1 4
-1+ W7

&Y 2: AEEr S CREE, mp 308~310 C.
Libermann-Burchard J W 2 BHYE, HEM %L S 900
=R e R Kk A . "THANMR (300 MHz,
CD;0D) d: 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) J: 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), 27.2 (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 LhEHd 5 sepkdpos SaA — 80, et
EW 2 HFFHRIE

&9 3: Ak R (HEE, mp 264~266 C,
Libermann-Burchard SV 2 FHIE, #HENZAL S 90
=R A &Y. 'HINMR (300 MHz,
CD;0D) d: 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 VL $0ds 5 SCikIRiE S A — 80, W e %
A RS HRIR o

&Y 4: Ak R (HEE, mp 283~285 C.
Libermann-Burchard % ¥ 5 B 1E . "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 3 55 sepk s RaA — 5300, ikt
B 4 LR

&Y 5: AR AR CREE, mp271~273 C,
Libermann-Burchard J< W2 BHYE, HEMZAL 5900
SRS AR A Y. "THANMR (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-dc)
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), 41.3
(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) Lh 3 5 semkipE SEA 807, ket
B S BB .

EY 6: FEK K CHEE, mp 298~300 C,
Libermann-Burchard J< [V 5 FH ‘f?E HEMZ AL &0 K
=i R EC A KA. H-NMR (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) 6: 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), 24.9 (C-11), 19.3 (C-6), 17.7 (C-26), 17.7

(C-25), 17.4 (C-24), 16.8 (C-29). LA %k 5 ik
WA —HE), e S 6 4 20, 3a, 190, 23-
VUFEIE-12-0-28- % FH IR

E 7. AR R (FEE, mp 281~282 C,
Libermann-Burchard [z W 5 fH:, Molish v 5 FH
P, HEMZ AL A9 = wE R AR 5. TH-
NMR (300 MHz, DMSO-dq) &: 0.65, 0.79, 0.81, 0.83,
0.91, 0.96 (% 3H, s, -CHz), 2.89 (I1H, 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) 0: 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 F3d 5 3cikaps — 80, et sw
7 HEHE M.

AW 8: PRt il (FHIEE), 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 soiifafas A5, ik
EAY 8 KL s

e 9: AR (HEE), mp 340~342 C,
AR Bk N S BH 43%?1%&%@%%5% pa
g ol A B E KA. H-NMR (300 MHz,
DMSO-d) 0: 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 %l 5 Seikp i s A — 5", iz fh
G 9 N THE.

A& 10: FHER R CHED, mp 209~211 C,
Libermann-Burchard [V 5 fHY:, Molish Jz iV 5 FH
£, "H-NMR (300 MHz, CD;0D) 4: 0.77, 0.80, 0.92,
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1.00, 1.19, 1.32 (% 3H, s, -CHs), 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). LL_F $d 5 Sck s S A — 25, ek
SEAE 10 2 20, 3B, 190-—FFHE-12-475-28-1% F51R-
(28— 1)-B-D-Fii %7 BHNg, HPEF G

&Y 11: Ok R CHED, mp 176~179 C,
ERR-EER I N S BHYE, Molish e Y S FHPE, 1%
A4k s W 24 &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), 5.47 (1H, d, J =
7.2 Hz, H-1"), 3.08~3.57 (6H, m, sugar-H); >C-NMR
(75 MHz, DMSO-d¢) 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 STk
A, W A 11 K 128 1-3-0-B-D-
BIAREE, BRSO,

S 3k

(1] PEEDEHES LS. PEEDS M) JEat: Rl
HRR AL, 2004.

[2] VLHMEPBTRT. TLAEYE M] PRl TLIRRHEH
Jtt, 1992.

[3] BIEIL, xi3crh, BRTDE. e Rl X B S e K I
FERFIA [J]. T EAER =, 2004(3): 44-48.

4] 2 &, W %, ZRE. XSG 0E RSP I
FARF=IIF 55 5 71, 2003, 15(6): 502-503.

[5]1 i 3%, B, & 8, % BECSEWE RO
b th 252475, 2006, 31(22): 1875.

[6] Nam J Y, XUy, szl S5 DY) e IH ) =5 o)
[J]. "F#E24, 2002, 33(10): 888-889.

[7]1 # R, T, ik ¥, 5. 2RI i o i
5 (7). HEBLCH 24, 2008, 10(3): 10-12.

[8] TH¥, ¥ #, MEK, & REKXTFHILFESS
WE5T [J]. "hEZ4, 2011, 42(12): 2394-2397.

[9] BK3CEE, W30, SOEARMFEBS IR [ 2% %
K, 2000, 35(2): 124-127.

[10] 2 8, B &, k3005, & AR AR
[J]. "H#E24, 2011, 42(12): 2407-2409.

[11] ™ 7, Wi, FNRUE, 25 8 JR IR
SRS (7], IR, 2008, 29(11): 1366-1370.

[12] Pennaka H K, Mopuru V B R, Duvvuru G, ef al. A new
coumestan from Tephrosia calophylla [J]. Chem Pharm
Bull, 2003, 51(2): 194-196.

<

5



