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7-O-B-D-pyranglycuronate butyl ester; apigenin-7-O-B-D-pyranglycuronide
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VeGSR &4 2 (36 mg)+ 3 (27 mg). 4 (56 mg)-
5 (135mg). 6 (32mg). 7 (16 mg). 8 (64 mg);
HUE T REA7 100 g, 4 KALMIEAE 20 B89, 22 ICHER
FEEG > B, FAT- T RERR BN, Sephadex LH-20
FEalifb DI, 19214654 9 (28 mg). 10 (24 mg).
3 GHETE

&Y 1 Ak (D, 5812\ CaoHagOss
mp 310~312 ‘C. ESI-MS (m/z) 1E& Fkill. 457
[M+H]", 479 [M+Na] ", 3 T4 : 455 [M—H] .
ANE 5T i A 4560 10%1 B2 - £, In 4 i (6 4 4%
45, IRvo (cmY): 3443 (OH), 1694 (C=0),
1 387, 1 362, FKHHAFIRLER —niiRH 4L,
13C-NMR (150 MHz, CDCl,) 6: 122.6, 143.6 it 3%
HisE T %A APCDSE SBURAR T (1 = w4k A5
. 'H-NMR (600 MHz, CDCl5) 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, CDCls) &: 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 b e 15 Soikapon i S A 8, %
WA 1 AR (oleanolic acid) .

&Y 2. Tk CamBk-mED, 271
CgHgO4, mp 203~205 C; ESI-MS (m/z) F&T
Brl: 169 [M+H]", E-FRM: 167 [M—H] ,
R4y 7 B 168 . 'H-NMR (600 MHz,
DMSO-dg) d: 12.49 (1H, s) N BRFEAES, 9H
7.42 (1H, dd, J = 8.4, 2.0 Hz), 6.81 (1H, dd, J = 8.4,
2.0 Hz), XKW1 MRS BB, 3.79
(3H, 5) I —H4HESES; H-NMR (600 MHz,
DMSO-dg) : 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-OCH3); *C-NMR (150 MHz, DMSO-dg)
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-OCHa). LA Gl 15 SR 1 1 £icdfs Sl AR —
H, %ot 2 hFEER (vanillic acid).

A 3: s R (FFEE), 4573 CieH1207,

mp 304~305 C. ESI-MS (m/z) & FHil: 317
[M+H]", 7 7K. 315 [M—H], AHX4> TR
HOA 316, ERIR-BEKY SO R BHPE, FeClg v 2 fH
PEo BT, 1% AICI; B0, B, £
W]k S 2SS4, TH-NMR (600 MHz, DMSO-de)
5 6.19 (1H, d, J = 1.8 Hz), 6.48 (1H, d, J = 1.8 Hz)
FWI AR KNS, 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) 1]
B¥ 4 1,3,4 =H4L."H-NMR (600 MHz, DMSO-ds)
5. 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 <
FRROE BRI A 5B, Kt 3 R
FF AL TLC K, JL R (EAIBE S —
B, HIRFE S N, BEdEW 3 WA E
(isorhamnetin).

B 4: TR K (FED, 45130 CisH1006,
mp 275~276 ‘C. ESI-MS (m/z) IEE 7#: 287
[M+H]", 309 [M+Na] ", % 74l : 285 [M—H] ",
FHSH o7 A 286« BRIR-BEHY SN 52 B, Molish
F N S FHTE, 1% AICIs- Z B 8 (098, £ 9
AL & W HOTF T . 'H-NMR (600 MHz,
DMSO-dg) J: 6.19 (1H, d, J = 1.8 Hz), 6.44 (1H, d,
J=18Hz) £W AMAEAEE, 8.04 (2H,d, IJ=9
Hz), 6.93 (2H, d, J = 8.4 Hz) & B I XML .
'H-NMR (600 MHz, DMSO-dg) 6: 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 %# 5 SC kI i 4o
A—F, LS 4 5 AT R R L TLC Ky,
H R EABE SR8, HIRAE AT
B, SSEEY 4 KilZ&m (kaempferol).

WA 5: B LN CREE, 791304 CisHi007,
mp 309~310 ‘C. ESI-MS (m/z) 1F& 7-4: 303
[M+H]", 325 [M+Na]", %18 74l 301 [M—H]
FHSH o7 i A 302 ERFR-HEM) S N 5 B , Molish
R SEHYE, 1% AICI- ZEE R B3 498G, %
W% 4k 45 ) O 35 0 45 J6 . 'H-NMR (600 MHz,
DMSO-dg) 6: 6.19 (1H, d, J = 1.8 Hz), 6.41 (1H, d,
J=1.8Hz) X ARARLHE, 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 =
2.4Hz) £ BINH 1, 3, 4 =Hft, 'H-NMR (600
MHz, DMSO-dg) 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 $# 5 SCiR 3 5
PIEA B, A 5 S R 3L TLC,
R AEFIBE SIS — B, HIRAE RO TR, 5
JEA G 5 i 2= (quercetin).

&) 6: AL (FEE), mp 225~227 C.
ESI-MS (m/z2) 1EE R I: 433 [M+H]", 7
Rl 431 [M—H] , M6 T e R 432, 4561
WA 137> TN CarHaoO100 FRIR-BEH S 52
FHE, HE 6 FEATHZ (l, 1% AICK B )5
B IE, RN RSP . 'H-NMR (600
MHz, DMSO-dg) 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) 6: 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")o LA %t 5 3cik 5, e b 6 ok
WS Ccostnosiin) .

wEY 7 e (HED, 278
CsoH26015, mp 237~239 ‘C. ESI-MS (m/z) 15
TR 627 [M+H]", 649 [M+Na]™, 5 1k
M. 625 [M—H] , HX[7r 1l 626, #HIR-Hk
Ky RN S PR, AT EE G, 1% AICH; S 105 B
I, KUY EEIZE AW . "H-NMR (600 MHz,
DMSO-dg) d: 6.16 (1H, d, J = 1.8 Hz), 6.36 (1H, d,
J =18 Hz) KW ARAMEN S, 682 (1H,d, J=
8.4 Hz), 7.53 (1H, dd, J = 8.4, 1.8 Hz), 7.55 (1H, d,
J=18Hz) £W BH*NH 1,3, 4 =1L, 6.06 (1H,
d, J =16.2 Hz), 7.28 (1H, d, J = 16.2 Hz) & XL
HERIPAS A E 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) ¥
A —ANKE N 1,34 —HUX, 548 (1H, d, J =7.2

Hz) Jobl LmdE i 5%, J = 7.2 Hz & p 2.
BC-NMR (150 MHz, DMSO-dg) &: 100.8, 76.3, 74.4,
74.0,69.9, 63.1 A H %S T, {E m/iz 303 AbAT
— W T, HEWT T JCAR X o TR 302,
'H-NMR (600 MHz, DMSO-dg) J: 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-dg) &: 177.4 (C-4), 166.3 (C-1"),
164.2 (C-7), 161.2 (C-5), 156.3 (C-2), 156.3 (C-9),
1485 (C-3'), 148.4 (C-4), 1455 (C-3"), 145.1
(C-7"), 1449 (C-6"), 133.2 (C-3), 125.4 (C-4"),
121.6 (C-1), 121.2 (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 % #s 5 SCik s 144
Pk —5, M aW 7 MW E 3-0-(6"-
O-E- Wi ™k EE Fk )-p-D- ntk W %5 %5 B# ¢ (quercetin
3-0-(6"-0-E- caffeoyl)-B-D-glucopyrano-side).

& 8: AW (HEE, 27N
Cy7H3001, mp 188~190 ‘C. ESI-MS (m/z) 1F&
THRI: 611 [M+H]", 633 [M+Na]", BT
e 609 [M—H] , #HX[7rF ikl 610. #hIR-HE
ki SN R, EAT ) A, 1% AICS W0 )5 B
IR, RV EEIZRALAY, IR v (cm™): 3420
(OH), 1655 (C=0), 1601, 1504, 1456 (ZEFf).,
'H-NMR (600 MHz, DMSO-dg) d: 6.19 (1H, d, J =
1.8 Hz), 6.38 (1H, d, J = 1.8 Hz) W] A KN [alf {4
4 6.84 (1H,d, J=8.4 Hz), 7.53 (1H, dd, J = 8.4, 1.8
Hz),7.55(1H,d,J=18Hz) W B N1, 3, 4 =
AR, 'H-NMR (600 MHz, DMSO-ds) 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 %#fi 5 Scik it A58, ¥k
G 8 5T AL TLC, H RFAE MBS B
gty —3, HEABEAR R, Seisy 8
AT Crutind,
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& 9: Wi i (HED, 57XRh
CasHy011, mp 238~240 “C. ESI-MS (m/z) IE&
THYW: 503 [M+H]", 525 [M+Na]", 5k
e 501 [M—H] , AHXZr7 il 502, FhIR-Hk
By RN S FH M, AT RS, 1% AICK Wt )5 B
I, KUY EEIZE AP . "H-NMR (600 MHz,
CsDsN) 6: 7.05 (1H, d, J = 1.2 Hz), 7.32 (1H, d, J =
1.2 Hz) F&W] ABE E BRI AR5 7.09 (1H, s), 7.40
(2H,d, J= 9 Hz),8.02 (2H, d, J =9 Hz) &I B}
AzB, £45.0.87 (3H,t,J = 7.2 Hz), 1.44 (2H, m), 1.68
(2H, m), 4.36 (2H, t, J = 6.6 Hz) 1 *C-NMR (150
MHz, CsDsN) d: 12.5, 18.0, 29.5, 64.0 £HIf5 4 iF
TR B, 71.6,73.3,76.2, 76.5, 100.6, 168.6 WA
— AR B, "H-NMR 1 6.21 (1H, d, J =
7.8 Hz) RUIEEEE S B M. "H-NMR (600
MHz, CsDsN) 6: 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 L
O B 5 STk AR 0 B A 5, ek
B9 KSR -T-O-B-D- N 4 25 0l 1 R 1F T
(apigenin-7-O-B-D-pyranglycuronate butyl ester).

&Y 10 BEEHR (FEED, 478
C1H1g011, mp 315~317 “C. ESI-MS (m/z) iEE
TAM: 447 [M4H]", 469 [M+Na]*, BT
WM. 445 [M—H] , HXI 73 i A 446, #H1R-HE
KON SR, AT A%, 1% AICK B8 )5 B
IR, R HEEL A, "H-NMR (600 MHz,
DMSO-dg) 0: 6.44 (1H, d, J = 2.4 Hz), 6.84 (1H, d,
J=24Hz) £ AR EWAS T REAEE; 6.88

(1H, s), 6.94 (2H, d, J = 8.4 Hz), 7.96 (2H, d, J = 9
Hz) %8 B 34 AB, £4i. C-NMR (150 MHz,
DMSO-dg) 6: 172.4, 99.6, 76.5, 73.7, 72.9, 72.0 %]
AP RRE S, E miz 271 b — W 3
U HEWT R RE ARG 231 BUE S 270 1T —
AR %S . TH-NMR (600 MHz, DMSO-dg) o:
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) &: 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'), 105.2 (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 b Jidt%cd
55 SCHRARE (KB R A — 50, %ot 10 4
JT 3K 25 -T-O-B-D- ML W 7 45 B B % 1F - (apigenin-7-O-
B-D-pyranglycuronide ).
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