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VEMAE R A4 2 (36 mg)< 3 (27 mg)- 4 (56 mg)-
5 (135mg). 6 (32mg). 7 (16 mg). 8 (64 mg);
WOE T WA 100 g, 22 KUK IEAEZr B, 2 IR
FEE B, G- F R BE eI, Sephadex LH-20
AL L IR, 13314654 9 (28 mg). 10 (24 mg).
3 GH%xE

AW 1: AEES (R, 7073 C3HaigOs,
mp 310~312 ‘C. ESI-MS (m/z) 1EETH: 457
[M+H]", 479 [M+Na] ", 15 14l : 455 [M—H] .
A5 1 A 4560 10%HR- £ InH s €6 5%
2. IRve (ecm '): 3443 (OH), 1694 (C=0),
1 387, 1 362, FKWhFFHOR e A =ik 2K 42,
BC-NMR (150 MHz, CDCLy) &: 122.6, 143.6 ¥t
i T %A AP B ORAE R ) = Ak A
. "H-NMR (600 MHz, CDCl;) 6: 0.84~2.05 (24H,
m), 3.22 (1H, dd, J=4.2, 2.4 Hz, H-3), 5.29 (1H, brs,
H-12); “C-NMR (150 MHz, CDCl;) &: 38.8 (C-1),
27.7 (C-2), 79.0 (C-3), 39.0 (C-4), 55.2 (C-5), 18.3
(C-6), 33.0 (C-7), 39.5 (C-8), 47.9 (C-9), 37.0 (C-10),
23.4 (C-11), 122.6 (C-12), 143.6 (C-13), 41.9 (C-14),
28.1 (C-15), 23.6 (C-16), 46.5 (C-17), 41.9 (C-18),
46.5 (C-19), 30.7 (C-20), 33.8 (C-21), 33.1 (C-22),
28.1 (C-23), 15.6 (C-24), 15.3 (C-25), 17.1 (C-26),
25.9 (C-27), 182.2 (C-28), 33.1 (C-29), 23.6 (C-30).
DL i s 5 SCiRIa i Bt e A — 5, %o
WEY 1 7 EIE (oleanolic acid) .

WEY 2. s CamEE-AED, 4371
CgHgO4, mp 203~205 ‘C; ESI-MS (m/z) 1IEE T
Rl 169 [M+H]", #Esl: 167 [M—H],
MR 2> 7 B b 168 . 'H-NMR (600 MHz,
DMSO-dg) 6: 12.49 (1H, s) J—RIEEES, B4
7.42 (1H, dd, J = 8.4, 2.0 Hz), 6.81 (1H, dd, J = 8.4,
2.0 Hz), R THHAMWARIR LLAE, 3.79
(3H, s) A — HHA AT 'HNMR (600 MHz,
DMSO-dg) d: 12.53 (1H, s, -COOH), 9.88 (1H, s,
4-OH), 7.45 (1H, s, 2-H), 7.44 (1H, dd, J = 8.4, 2.0
Hz, H-6), 6.84 (1H, dd, J = 8.4, 2.0 Hz, H-6), 3.91
(3H, s, 3-OCH;); “C-NMR (150 MHz, DMSO-dq)
5: 167.7 (COOH), 151.5 (C-4), 147.6 (C-3), 123.9
(C-6), 122.0 (C-1), 114.5 (C-5), 113.1 (C-2), 55.9
(3-OCHz)o LA FOGik Bt 55 SOk E i Bl AR —
), Wik &) 2 AFE (vanillic acid).

AW 3: R (B, 4073 CiH 207,

mp 304~305 ‘C. ESI-MS (m/z) E& FH: 317
[M+H]", B FH: 315 [M—H], AHX T 5
A 3160 FRIR-BEK Y RBHPE, FeCly v 2 FH
M. HET R0, 1% AICL B0 )5, SO, &
Wl B AAZRAL S8, TH-NMR (600 MHz, DMSO-dj)
8: 6.19 (1H, d, J = 1.8 Hz), 6.48 (1H, d, J = 1.8 Hz)
FW A AN A, 6.93 (1H, d, J= 8.4 Hz), 7.69
(1H,d, J=8.4, 1.8 Hz), 7.76 (1H, d, J= 1.8 Hz) #*W]
B¥ 4 1,3,4 =L, "H-NMR (600 MHz, DMSO-dj)
d: 3.84 (3H, s, OCH3-3"), 6.19 (1H, d, J = 2.4 Hz,
H-6), 6.48 (1H, d, J = 1.8 Hz, H-8), 6.94 (1H, d, J =
8.4 Hz, H-5"), 7.69 (1H, dd, J = 8.4, 1.8 Hz, H-6"),
9.45 (1H, s, 3-OH), 9.75 (1H, s, 4-OH), 10.78 (1H,
s, 7-OH), 12.48 (1H, s, 5-OH). 'H-NMR %4t 5
BRIRIE PRI I A — 8P, Ktk & 3 5 R R
FoF AL TLC K, JL R EABE s —
#, HIEFESATRE, Sethay 3 hRriasm
(isorhamnetin) .

WA 4: TR K (RED, 45130 CisHioO06
mp 275~276 ‘C. ESI-MS (m/z) 1E& K. 287
[M+H]", 309 [M+Na] ", & 74l: 285 [M—H] ,
FHX 73 ¥ i A 2860 EhHR-EoA [ WY 5 BH 1, Molish
KNP, 1% AICL;- L BRI R 906, FK W
Ak & W Sk ¥ ot . "H-NMR (600 MHz,
DMSO-dg) &: 6.19 (1H, d, J = 1.8 Hz), 6.44 (1H, d,
J=1.8Hz) KW A K NAMHEE, 8.04 (2H, d,J=9
Hz), 6.93 (2H, d, J = 8.4 Hz) £ W B I M%7 AR .
'H-NMR (600 MHz, DMSO-dg) d: 6.19 (1H, s, H-6),
6.42 (1H, s, H-8), 6.93 (2H, d, J = 8.6 Hz, H-3', 5'),
8.04 (2H, d, J = 9 Hz, H-2, 6), 9.42 (1H, s, 3-OH),
10.80 (1H, s, 7-OH), 10.12 (1H, s, 4-OH), 12.48
(1H, s, 5-OH), 'H-NMR $4f 15 SC kIR E (14 Kodfs 3t
A5 A A 4 5L ZS Iy IR S IE TLC A A,
H R AR S gy 8, HIRASSEA T
b, St &W 4 LA (kaempferol).

WEY) S: ek OB, 73130 CisH007,
mp 309~310 ‘C. ESI-MS (m/z) iEBT#ll: 303
[M+H]", 325 [M+Na]", #1874l 301 [M—H] ,
AT 3 i A 3020 EhR-EM S WY 52 BH %, Molish
KNSR, 1% AICL-Z BRI B 98, £
W] 1%tk & 4 4 5 Bl 5 96 . 'H-NMR (600 MHz,
DMSO-dg) 6: 6.19 (1H, d, J = 1.8 Hz), 6.41 (1H, d,
J=1.8Hz) & AN RENMEE, 6.88 (1H, d, J=
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9 Hz), 7.54 (1H, dd, J = 8.4, 1.8 Hz), 7.68 (1H, d, J =
24Hz) W BH N1, 3, 4 =H/L, 'H-NMR (600
MHz, DMSO-ds) d: 6.19 (1H, d, J = 1.8 Hz, H-6),
6.41 (1H, d, J = 1.8Hz, H-8), 6.88 (1H, d, J = 9 Hz,
H-5'), 7.54 (1H, dd, J = 8.4, 1.8 Hz, H-6'), 7.68 (1H, d,
J = 2.4 Hz, H-2"), 9.30 (1H, s, 3'-OH), 9.36 (1H, s,
3-OH), 9.60 (1H, s, 4-OH), 10.79 (1H, s, 7-OH),
12.50 (1H, s, 5-OH), 'H-NMR ¥4 15 SClkR I8 1140
iR 20 B W 5 SR E 0 I 3L TLC,
L RE(EFIBE OIS — B, HIRAE RO R R, 58
EAEH) S i 2 (quercetin).

E 6: AL (HFEE), mp 225~227 C.
ESI-MS (m/z) IEB7Hl: 433 [M+H]", 7T
e 431 [M—H] , AXF RN 432, 4560
WIS 71 8 CoHagOr00 ERFR-EEHK I N 52
FvE, ¥4 6 MATHIZ (1S, 1% AICL R0 )5
B INE, RN AP . "HNMR (600
MHz, DMSO-d) 6: 5.07 (1H, d, J = 6.0 Hz, H-1"),
6.44 (1H, d, J= 2.4 Hz, H-6), 6.84 (1H, d, J= 2.5 Hz,
H-8), 6.88 (1H, s, H-3), 6.94 (2H, d, J = 8.4 Hz, H-3',
5%, 7.96 (2H, d, J = 9 Hz, H-2', 6'), 10.41 (1H, s,
4-OH), 12.97 (1H, s, 5-OH); “C-NMR (150 MHz,
DMSO-dg) d: 164.1 (C-2), 103.0 (C-3), 181.9 (C-4),
156.8 (C-5), 99.4 (C-6), 164.1 (C-7), 94.7 (C-8),
161.2 (C-9), 105.2 (C-10), 120.9 (C-1"), 128.5 (C-2',
6"), 115.9 (C-3', 5), 161.2 (C-4"), 99.7 (C-1"), 73.0
(C-2"), 76.6 (C-3"), 69.4 (C-4"), 77.0 (C-5"), 60.5
(C-6") LL 3 5 3cmk—80%, #ieth &4 6 K
W (costnosiin)o

e 7. O (FE, 478
C30Hy6015, mp 237~239 ‘C. ESI-MS (m/z) 1EE
TH: 627 [M4H]", 649 [M+Na]*, BT
MW: 625 [M—H] , MX 1 FENR 626, hIR-EE
B SN B, BT S, 1% AICL W15 5
I, KUY EEIZE S Y. "H-NMR (600 MHz,
DMSO-dg) 6: 6.16 (1H, d, J = 1.8 Hz), 6.36 (1H, d,

= 1.8 Hz) KW A AWM MEG, 6.82 (1H, d, J=
8.4 Hz), 7.53 (1H, dd, J = 8.4, 1.8 Hz), 7.55 (1H, d,
J=1.8Hz) KW BN 1,3, 4 =X, 6.06 (1H,
d, J=16.2 Hz), 7.28 (1H, d, J = 16.2 Hz) & JxXXL
W ERPAS R FE S, 6.75 (1H, d, J = 8.4 Hz), 6.80
(1H, dd, J = 8.4, 1.8 Hz), 6.98 (1H, d, J= 1.8 Hz) #*
B — AR 1,3,4 =R, 548 (1H, d, J =172

Hz) AW bkt 7(55, J =72 Hz h B9
BC-NMR (150 MHz, DMSO-dg) 6: 100.8, 76.3, 74.4,
74.0, 69.9, 63.1 M H %G T, (E m/z303 kAT
— W T, HEWT TR SCAR X o TR 302,
'H-NMR (600 MHz, DMSO-dq) d: 5.48 (1H, d, J=7.2
Hz, H-1"), 6.06 (1H, d, J = 16.2 Hz, H-2""), 6.16 (1H,
d, J = 1.8 Hz, H-6), 6.36 (1H, d, J = 1.8 Hz, H-8),
6.75 (1H, d, J = 8.4 Hz, H-9""), 6.80 (1H, dd, J = 8.4,
1.8 Hz, H-8'"), 6.82 (1H, d, J = 8.4 Hz, H-5'), 6.98
(1H, d, J = 1.8 Hz, H-5""), 7.28 (1H, d, J = 16.2 Hz,
H-3""), 7.53 (1H, dd, J = 8.4, 1.8 Hz, H-6"), 7.55 (1H,
d, J = 1.8 Hz, H-2'), 12.62 (1H, s, 5-OH); *C-NMR
(150 MHz, DMSO-ds) 6: 177.4 (C-4), 166.3 (C-1""),
164.2 (C-7), 161.2 (C-5), 156.3 (C-2), 156.3 (C-9),
148.5 (C-3"), 148.4 (C-4)), 1455 (C-3"), 145.1
(C-7"), 144.9 (C-6""), 1332 (C-3), 125.4 (C-4"),
121.6 (C-1"), 1212 (C-9"), 121.1 (C-6"), 116.2
(C-5"), 115.8 (C-8"), 115.2 (C-2""), 115.0 (C-6"),
113.5 (C-2), 103.9 (C-10), 100.8 (C-1"), 98.8 (C-6),
93.5 (C-8), 76.3 (C-3"), 74.4 (C-2"), 74.0 (C-5"),
69.9 (C-4""), 63.1 (C-6"), LA I H4h 5 SCiikFi 3 1 44
PEIEA 2, Mt 7 A% 3-0-(6"-
O-E- Wi ™ B 3% )-B-D- ik 15 % %4 ¥ H (quercetin
3-0-(6"-0-E- caffeoyl)-B-D-glucopyrano-side) .
& 8. AW (HFEY, 27N
Cy7H30016, mp 188~190 C. ESI-MS (m/z) 1EE

TR 611 [M+H]", 633 [M+Na]", 514
MW: 609 [M—H] , MX 73T FENR 610. FHIR-EE

ki SN B, AT A, 1% AICT W0 )5 BT
I, RIS, IR v (cm )z 3 420
(OH), 1655 (C=0), 1601, 1504, 1456 (E¥f),
'H-NMR (600 MHz, DMSO-d) &: 6.19 (1H, d, J =
1.8 Hz), 6.38 (1H, d, J = 1.8 Hz) £ W] A FF Ay [a] 47 {8
4 6.84 (1H, d,J=8.4 Hz), 7.53 (1H, dd, J= 8.4, 1.8
Hz), 7.55 (1H,d,J=18 Hz) £ BHAH 1, 3, 4 =
AR, '"H-NMR (600 MHz, DMSO-dq) d: 6.19 (1H, d,

J= 1.8 Hz, H-6), 6.38 (1H, d, J = 1.8 Hz, H-8), 6.84

(1H, d, J = 8.4 Hz, H-5"), 7.53 (1H, dd, J = 8.4, 1.8
Hz, H-6'), 7.55 (1H, d, J = 1.8 Hz, H-2'), 12.62 (1H,
s, 5-OH). 'H-NMR $#f 55 Sk A — 55, ﬂ%ﬁc
G 8 5T XS TLC, H REAIBE S
g8, HIBRUGE SR %, "Pﬁﬂc/*% 8
K] (rutin)o
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EY 9: wy s s (FED, o 7XHh
CasHy6O1y» mp 238~240 °C. ESI-MS (m/z) 1FES
THRYW: 503 [M+H]", 525 [M+Na]', 5K
W 501 [M—H] , AHXZ7 By 502, FhIR-HE
K BN S A, BEAT R A, 1% AICT S (75 B
I, KU EEIZE S Y. "H-NMR (600 MHz,
CsDsN) 6: 7.05 (1H, d, J = 1.2 Hz), 7.32 (1H, d, J =
1.2 Hz) KW A 3 AN G 7.09 (1H, s), 7.40
(2H, d, J=9 Hz), 8.02 (2H, d, J=9 Hz) £ W] B ¥}
A,B, %%:.0.87 (3H, t,J=7.2 Hz), 1.44 (2H, m), 1.68
(2H, m), 4.36 (2H, t, J = 6.6 Hz) HI *C-NMR (150
MHz, CsDsN) d: 12.5, 18.0, 29.5, 64.0 %W H —411F
TR B, 71.6,73.3,76.2,76.5, 100.6, 168.6 W
—ANEARERE R B, "H-NMR 621 (1H, d, J =
7.8 Hz) RUIEEEE Y B H% . "TH-NMR (600
MHz, CsDsN) d: 0.87 3H, t, J = 7.2 Hz, H-4""), 1.44
(2H, m, H-3""), 1.68 (2H, m, H-2""), 436 2H, t, J =
6.6 Hz, H-1""), 6.21 (1H, d, J = 6.0 Hz, H-1"), 7.02
(1H, d, J = 1.2 Hz, H-6), 7.09 (1H, s, H-3), 8.02 (1H,
d, J=2.5 Hz, H-8), 7.40 (2H, d, J = 8.4 Hz, H-3', 5'),
7.96 (2H, d, J = 9 Hz, H-2', 6"), 10.41 (1H, s, 4-OH),
12.97 (1H, s, 5-OH); *C-NMR (150 MHz, CsDsN)
5:181.6 (C-4), 168.6 (C-6"), 163.8 (C-2), 162.4 (C-7),
161.7 (C-5), 161.5 (C-4), 156.7 (C-9), 127.9 (C-2',
6), 121.8 (C-1"), 115.7 (C-3', 5'), 105.6 (C-10), 102.9
(C-3), 100.6 (C-1"), 99.5 (C-6), 94.1 (C-8), 76.5
(C-3"), 76.2 (C-5"), 73.3 (C-2"), 71.6 (C-4"), 64.0
(C-1""), 29.5 (C-2""), 18.0 (C-3""), 12.5 (C-4""). LA I
SR SR IR IE B A B, %tk
EW 9 NI EE-T-O-B-D- ML 2 B R 1] TR
(apigenin-7-O-B-D-pyranglycuronate butyl ester).

EW 10 HEERAK (HEE, 578
C5H501, mp 315~317 C. ESI-MS (m/z) IE&
TR 447 [M+H]', 469 [M+Na]", BT
W 445 [M—H] , X7 FEN 446, FHIR-HE
W BN B, BT A, 1% AICL %5 5B
I, R EFIZE S, "H-NMR (600 MHz,
DMSO-dy) d: 6.44 (1H, d, J = 2.4 Hz), 6.84 (1H, d,
J=24Hz) KW AL EWNADTF MR ES; 6.88

(1H, s), 6.94 (2H, d, J = 8.4 Hz), 7.96 (2H, d, J = 9
Hz) %W B ¥4 A,B, #%. "C-NMR (150 MHz,
DMSO-dg) J: 172.4, 99.6, 76.5, 73.7, 72.9, 72.0 %]
ARG IRE S, 15 mz 271 o — e
T HEWTRT RE AR 47 TR 270 T —
HIFBEE R IERE . "H-NMR (600 MHz, DMSO-dg) &
5.07 (1H, d, J = 6.0 Hz, H-1"), 6.44 (1H, d, J = 2.4
Hz, H-6), 6.84 (1H, d, J = 2.5 Hz, H-8), 6.88 (1H, s,
H-3), 6.94 (2H, d, J = 8.4 Hz, H-3", 5"), 7.96 (2H, d,
J=9Hz, H-2', 6), 10.41 (1H, s, 4-OH), 12.97 (1H, s,
5-OH); ""C-NMR (150 MHz, DMSO-ds) 6: 181.9
(C-4), 172.4 (C-6"), 164.2 (C-2), 163.0 (C-7), 161.7
(C-5), 161.9 (C-4"), 156.9 (C-9), 128.4 (C-2', 6,
120.4 (C-1), 116.0 (C-3', 5'), 1052 (C-10), 102.7
(C-3),99.6 (C-1"), 99.5 (C-6), 94.6 (C-8), 76.5 (C-3"),
73.7 (C-5"), 72.9 (C-2"), 72.0 (C-4"). LA FJit%cd
55 SCRRIRGE OBt A 8, SRtk a i 10 4
T2 25 -7-O-B-D-LE I 75 % B B2 17 (apigenin-7-O-
B-D-pyranglycuronide) .
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