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Abstract: Objective To study the chemical constituents of Lianhua Qingwen Capsule (LQC). Methods The compounds were
isolated and purified by column chromatography over silica gel and sephadex LH-20, and preparative RP-HPLC. Their structures were
elucidated by physicochemical properties and spectral analyses. Results Twenty compounds were isolated and identified as
aloe-emodin (1), phillygenol (2), cepharanone B (3), pinoresinol (4), epipinoresinol (5), pinoresinol monomethyl ether (6),
piperolactam A (7), (E)-ethyl 3-(4-hydroxyphenyl) acrylate (8), formononetin (9), isoliquiritigenin (10), naringenin (11), kaempferol
(12), citreorosein (13), rhein (14), physcion-8-O-B-D-glucopyranoside (15), 4,5-dioxodehydroasimilobine (16), kaempferol-3-O-a-
L-ramnopyranosyl-4"-O-E-(4-hydroxy)-cinnamoyl  (17), chrysophanol-1-O-p-D-glucopyranoside (18), chrysophanol-8-O-f-D-
glucopyranoside (19), and emodin-8- O-B-D-glucopyranoside (20). Conclusion Compounds 2, 3, 5—17, 19, and 20 are isolated
from LQC for the first time. This study establishes the foundation for explaining the efficient substance of LQC.
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PREM 25 BRI 7T 2 B A 3 L M A S R R
H3N2 JEi 5, $em FML PRIUERE 23BN RSP
Bifpimntla), e, HARMER. 1EZ%ik
RAEH, PIIRGE S M B IR s B2 e 20 P B 2 R A
W ETIRE, RN R R Re P 2y
VER— A HUEAR, AN & SR 24 1 i 5 0 A,

2GR SRR E-IAAAE R E E R, PN
Ja P A R U R R 2 B AN B R, R
TV 0T EN 2 TT A E AT RERIPEHL 405

aifh, FEHATEREE, WA E T
Ry, AL R S AR A,
T2 T RAEZTEAE R R, AR R R T 5
BCAT R PR, AR 2 7 ) I AR TR A6 5 1 1Y)
ACKRE . O T B A I i 3 1) Ak ) o
filh, AR VR LN AL IR R R AT T RB AL R
T, FEREARTE IR I FEAN [F) 7 B AL AT T 9t
RAEPE T, 45 5 5 R RALR IR 70% S REER A7 H
BY R, B A 2207 v R o B 4
T 20 Mb&EY, 73 25K (aloe-emodin,
1), ExM s & (phillygenol, 2). cepharanone B (3).
FifEEE (pinoresinol, 4). FHAEEE Cepipinoresinol,
5). FANEZ . HE# (pinoresinol monomethyl ether,
6). WMUAEL A (piperolactam A, 7). ANt
I A EEFRR 2 B8 [(E)-ethyl 3-(4-hydroxyphenyl)
acrylate, 8]. HlT“Hif£2 (formononetin, 9).
H 52 Cisoliquiritigenin, 10). A1 & 2 (naringenin,
1), i ZE/ (kaempferol, 12). o-F%E KiE &
(citreorosein, 13). KE (rhein, 14). KEH
HH T -8-O-B-D- Atk 1 4 % #% #  (physcion-8-O-B-D-
glucopyranoside, 15) . 4,5-dioxodehydroasimilobine
(16). kaempferol-3-O-a-L-ramnopyranosyl-4"-O-E-
(4-hydroxy)-cinnamoyl (17). K y-1-O-B-D-Hlt
U i %4 B ¥ ( chrysophanol-1-O-B-D-glucopyra-
noside, 18). K % ¥} -8-O-B-D- Ik Wi % %j ¥ ¥
(chrysophanol-8-O-B-D-glucopyranoside, 19). X
B 3 -8-0-B-D- it IR #i %) ¥% #  (emodin-8-0-B-D-
glucopyranoside, 20). ¥ 1¢ 17T i Fe 4k = Bl o F
FEAIRIE, BT SR/ RS AL,
ARHIE FE 0 FEACTH I BEAN 7] 43 B AL AT P ARG
PEGE, MIEPERRAL 2y B %€ 1 20 ML &, H
L, B 24 3. 5~17. 19 20 NEKMIZE
Trrh oy BAS R, IR T I IR 2 R o 2L
JE | EEA

1 (UEEMH

Bruker AVIIIHD 600 #%#43LHR g4 (Hit
Bruker A %]); Agilent NMR VNMRS 600 1% 3 4f%
WAL (SE[E Agilent AF]); Synapt G2-S Mass Ji
WA (SE[E Waters A 5] ); Waters 1525 ffil] 2% ¥AH €2
WY (3E[E Waters /A F]); Sephadex LH-20 (3£[H
GE Healthcare A#]); F &SR (100~200 H AN
200~300 H, H ST ) HEAEERK
GFass (5 SFVEAL L) ) AB-8 KL AR (i
MBI R A R AF]D; YMC-Pack R & D
ODS-A (250 mm>X20 mm, 10 um, HA YMC 2
A); Milli-Q 4lizkisfbgs (£ Millipore 2AF]).
AR R SRE ARG H A IR A
"], fit'5 B1509001). Zr#rali L. HEEAN & H
B (IR T) s a4l iz (3218 Thermo Fisher
NCIDE
2 RRESE

BOEACTE A R 8IRE Sk, MK, HEM
W, B, B ETERCE AB-8 KFLIAERE (180 cmX
20cm), RIRHI/K K 10%. 30%. 50%. 70%. 95%
CIEBEML,  [FSOA IR RIS R E . B 70% L
RE 289, SRERAEGE, D& H b-HEE (150 -
1=7 01D FATHREESEML, WM, TLC &JF
Wy, 153554 Fr. A~E. Fr. A 4 Sephadex
LH-20, A& He-HEE (1 1) Beligifiis, it
A7 ) 2% SRR B CHREE-7K 5.8 & 4.2) 7y S 4lifk,
BEMAY 1 (41 mg). 2 (68 mg). 3 (2.8 mg)
A4 (66 mg). Fr.B % Sephadex LH-20, Ll & H
Pr-HEE (101 PeMiaiffs, #4704 m i &
W CHEE-K 7 1 3) & dif, H3EY 5(11 mg).
6(16 mg).7(6 mg) F1 8(2.8 mg).Fr. C & Sephadex
LH-20, DARFEESeiiaifh S5, kAT & wn RomAr
i CHEE-K 3 0 D o esdift, BE10EY 9 (3 mg).
10(7 mg)-11(6 mg) A 12(4 mg). Fr. D £ Sephadex
LH-20, DLFEESEBLAii G, AT 4 oo
W CHEE-/K 3 1 2)r B alifk, 321k &4 13(7 mg).
14 (23 mg) #1115 (5 mg). Fr. E & Sephadex LH-20,
DA FF B it 24K J5 AT 1) 4% e 80BAE R 7K 3
2) srEgitk, BEHLEY) 16 (5mg). 17 (9mg).
18 (8 mg). 19 (8 mg) 120 (9mg).
3 HmExE

WA 1: E kAR ESI-MS m/z: 271 [M+H]';
'H-NMR (600 MHz, DMSO-dg) 6: 12.00 (2H, s, 1,
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8-OH), 7.86 (1H, m, H-5), 7.76 (2H, m, H-4, 6), 7.44
(1H, d, J = 7.8 Hz, H-7), 7.35 (1H, s, H-2), 4.69 (2H,
s, 3-CH,0H); *C-NMR (150 MHz, DMSO-dg) &:
161.6 (C-1), 119.3 (C-2), 153.7 (C-3), 117.1 (C-4),
120.7 (C-5), 137.3 (C-6), 124.4 (C-7), 161.3 (C-8),
191.6 (C-9), 181.5 (C-10), 133.3 (C-10a), 115.9
(C-8a), 114.4 (C-9a), 133.1 (C-4a), 62.0 (3-CH,OH).
DL $edis 5 ocikapoE — 80, M 1 o
E N

&Y 2: Ltk A; ESI-MS m/z: 395 [M+
Na]*; 'H-NMR (600 MHz, CDCls) J: 6.84~6.94 (6H,
m, Ar-H), 5.61 (1H, s, 4-OH), 4.88 (1H, d, J = 6.0 Hz,
H-7), 4.43 (1H, d, J = 7.2 Hz, H-7), 4.13 (1H, d, J =
9.0 Hz, H-9%a), 3.91 (3H, s, 3-OCHj3), 3.90 (3H, s,
3'-OCHjs), 3.89 (3H, s, 4-OCHs), 3.87 (1H, m, H-9'b),
3.84 (1H, m, H-9b), 3.34 (2H, m, H-8, 9a), 2.91 (1H,
m, H-8'); *C-NMR (150 MHz, CDCls) §: 130.9 (C-1),
108.9 (C-2), 148.8 (C-3), 148.0 (C-4), 111.0 (C-5),
117.7 (C-6), 82.0 (C-7), 50.1 (C-8), 69.7 (C-9), 133.0
(C-1"), 108.5 (C-2"), 146.7 (C-3"), 145.3 (C-4"), 114.2
(C-5", 119.2 (C-6'), 87.7 (C-7"), 54.5 (C-8'), 71.0
(C-9"), 55.9 (3 X OCHa). LA F#udf 5 scuikdiig—s™?,
MU A 2 NiEMIRE.

&Y 3: FEORA; ESI-MS m/z: 302 [M+
Na]*: 'H-NMR (600 MHz, DMSO-dg) J: 7.86 (1H, s,
H-2), 9.12 (1H, d, J = 8.4 Hz, H-5), 7.57 (2H, m, H-6,
7), 7.95 (1H, d, J = 7.8 Hz, H-8), 7.14 (1H, s, H-9),
4.05 (3H, s, 4-OCHjz), 4.03 (3H, s, 3-OCHs), 10.85
(1H, s, -NH); C-NMR (150 MHz, DMSO-dg) &
168.4 (-CONH-), 121.6 (C-4a), 154.3 (C-3), 150.4
(C-4), 109.9 (C-2), 119.9 (C-1), 127.5 (C-7), 126.9
(C-5), 125.9 (C-4b), 125.5 (C-6), 129.1 (C-8), 134.8
(C-8a), 104.6 (C-9), 135.1 (C-10), 123.3 (C-10a), 56.9
(3-OCHj3), 59.9 (4-OCH3). LA L% 5 SCiikfikiE —
M, %A 3 J9 cepharanone B.

&) 4: KA ESI-MS m/z: 357 [M—H] ;
'H-NMR (600 MHz, CDCls) 6: 6.90 (2H, s, H-2, 2/),
6.89 (2H, d, J = 7.8 Hz, H-5, 5'), 6.82 (2H, dd, J = 7.8,
1.8 Hz, H-6, 6'), 4.74 (2H, d, J = 4.2 Hz, H-7, 7"), 3.10
(2H, m, H-8, 8'), 3.88 (2H, dd, J = 9.3, 3.0 Hz, H-9a,
9'a), 4.25 (2H, dd, J = 8.8, 6.6 Hz, H-9b, 9'b), 3.91
(6H, s, 3, 3-OCHs), 5.58 (2H, brs, 4, 4-OH);
B3C-NMR (150 MHz, CDCl3) 8: 132.9 (C-1, 1'), 108.6

(C-2, 2), 146.7 (C-3, 3"), 145.2 (C-4, 4", 114.3 (C-5,
5'), 119.0 (C-6, 6'), 85.9 (C-7, 7'), 54.2 (C-8, 8'), 71.7
(C-9, 9", 56.0 (3, 3'-OCH3). LA L% 5 lkikiE—
U, W e LAY 4 RAERE

&Y 5: TLEBARY; ESI-MS m/z: 357 [M—
H]: 'H-NMR (600 MHz, CDCly) d: 6.95 (1H, s,
H-2'), 6.89 (8H, m, H-2, 5, 5), 6.84 (1H, d, J = 8.4
Hz, H-6), 6.78 (1H, d, J = 7.8 Hz, H-6'), 4.43 (1H, d,
J = 7.2 Hz, H-7), 4.86 (1H, d, J = 4.8 Hz, H-7"), 2.90
(1H, m, H-8), 3.32 (1H, m, H-8'), 3.32 (1H, m, H-9'a),
3.84 (2H, m, H-9a, 9'b), 4.12 (1H, d, J = 9.0 Hz,
H-9b), 3.90, 3.92 (% 3H, s, 3, 3-OCHj), 5.60 (2H,
brs, 4, 4-OH); *C-NMR (150 MHz, CDCls) §: 133.0
(C-1), 130.3 (C-1"), 108.5 (C-2), 108.4 (C-2"), 145.3
(C-3), 144.6 (C-3"), 146.7 (C-4), 146.4 (C-4'), 114.2
(C-5, 5"), 119.2 (C-6), 118.4 (C-6'), 87.7 (C-7), 82.1
(C-7"), 54.5 (C-8), 50.1 (C-8), 71.0 (C-9), 69.7 (C-9"),
55.9,56.0 (3,3-OCHa). LA ¥ 5 3cikifiE —53,
MU BB 5 NRIAREE .

&9 6: Tty A ESI-MS m/z: 371 [M—H] ;
'H-NMR (600 MHz, CDCls) 6: 3.09 (2H, s, H-8, 8"),
3.88, 3.89, 3.89 (9H, s, 3X OCHy), 3.70~4.25 (4H,
m, H-9, 9'), 4.75 (2H, dd, J = 9.0, 4.2 Hz, H-7, 7'),
6.82~6.91 (6H, m, Ar-H); C-NMR (150 MHz,
CDCly) 6: 54.2 (C-8, 8"), 85.8 (C-7, 7'), 71.7 (C-9, 9"),
133.5 (C-1), 132.9 (C-1'), 108.6 (C-2), 109.2 (C-2'),
149.2 (C-3), 146.7 (C-3'), 148.7 (C-4), 145.3 (C-4"),
111.1 (C-5), 114.3 (C-5"), 118.3 (C-6), 119.0 (C-6'),
56.0 (3XOCHa). LA F¥df 5 ihaiis —5™, %
YA 6 A e 2 B R

WA T: TR A ESI-MS m/z: 266 [M+H]';
'H-NMR (600 MHz, DMSO-dg) 4: 10.66 (1H, brs,
-NH), 9.27 (1H, m, H-5), 7.94 (1H, m, H-8), 7.77 (1H,
s, H-2), 7.54 (2H, m, H-6, 7), 7.13 (1H, s, H-9), 4.05
(3H, s, 4-OCHs); *C-NMR (150 MHz, DMSO-dg) 6:
57.7 (3-OCHs), 104.8 (C-9), 109.0 (C-2), 114.9
(C-4a), 116.2 (C-1), 124.8 (C-11), 125.4 (C-7), 127.0
(C-6), 127.2 (C-8a), 127.9 (C-5), 129.2 (C-8), 134.6
(C-5a), 135.6 (C-10), 148.8 (C-4), 150.1 (C-3), 169.4
(C-12). bh b-¥ff 5cmkiias — 8™, M Eis
Y7 AR R A

WA 8: Ttk AR ESI-MS m/z: 193 [M+H]';
'H-NMR (600 MHz, CDCl) 6: 7.63 (1H, d, J = 15.6
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Hz, H-7), 7.42 (2H, d, J = 8.4 Hz, H-2, 6), 6.85 (2H, d,
J = 8.4 Hz, H-3, 5), 6.30 (1H, d, J = 15.6 Hz, H-8),
4.26 (2H, q, J = 7.2 Hz, H-10), 1.33 (3H, t, J = 7.2 Hz,
H-11); *C-NMR (150 MHz, CDCls) §: 127.2 (C-1),
130.0 (C-2, 6), 115.9 (C-3, 5), 157.7 (C-4), 144.4
(C-7), 115.6 (C-8), 167.5 (C-9), 60.5 (C-10), 14.3
(C-11). UL _E¥dis 5 ocmiafas — 5™, % eies
W 8 N KR R 2.1 -

&Y 9: Ky A s ESI-MS m/z: 267 [M—H] ;
'H-NMR (600 MHz, DMSO-ds) 6: 8.33 (1H, s, H-2),
7.96 (1H, d, J = 9.0 Hz, H-5), 7.51 (2H, d, J = 6.6 Hz,
H-2', 6), 6.99 (2H, d, J = 6.6 Hz, H-3', 5'), 6.93 (1H,
dd, J = 8.7, 2.4 Hz, H-6), 6.85 (1H, d, J = 2.4 Hz,
H-8), 3.79 (3H, s, 4-OCHs); *C-NMR (150 MHz,
DMSO-dg) d: 175.0 (C-4), 163.7 (C-7), 159.4 (C-4),
158.0 (C-9), 153.5 (C-2), 130.5 (C-2', 6), 127.7 (C-5),
124.8 (C-1"), 123.6 (C-3), 116.8 (C-10), 115.9 (C-6),
114.0 (C-3', 5"), 102.6 (C-8), 55.6 (4-OCH3). LA
B 5 Sk aioE — 500, s A 9 v
WIEE

&Y 10 LEBRY): ESI-MS miz: 257 [M+
H]*; 'H-NMR (600 MHz, CD;0D) &: 7.91 (1H, d, J =
9.0 Hz, H-6'), 7.73 (1H, d, J = 15.0 Hz, H-B), 7.56
(1H, d, J = 15.0 Hz, H-a), 7.54 (2H, d, J = 8.4 Hz,
H-2, 6), 6.79 (2H, d, J = 8.4 Hz, H-3, 5), 6.35 (1H, dd,
J =87, 2.4 Hz, H-5"), 6.23 (1H, d, J = 1.8 Hz, H-3");
BC-NMR (150 MHz, CDs0D) &: 118.4 (C-a), 145.6
(C-B), 193.5 (C = 0), 127.9 (C-1), 131.8 (C-2), 116.9
(C-3), 161.6 (C-4), 116.9 (C-5), 131.8 (C-6), 114.7
(C-11), 167.5 (C-2'), 103.8 (C-3'), 166. 6 (C-4"), 109.2
(C-5"), 133.4 (C-6") LA %54 53cikdias — 57,
WU EE 10 N HE .

&Y 11: BEFAK; ESI-MS m/z: 273 [M+
H]*: 'H-NMR (600 MHz, CD30OD) &: 7.25 (2H, dd,
J=8.4,1.8Hz, H-2, 6, 6.76 (2H, dd, J = 8.4, 1.8 Hz,
H-3', 5", 5.84 (1H, d, J = 1.8 Hz, H-8), 5.82 (1H, d,
J = 1.8 Hz, H-6), 5.28 (1H, dd, J = 12.6, 3.0 Hz, H-2),
3.05 (1H, dd, J = 17.1, 12.6 Hz, H-3a), 2.64 (1H, dd,
J = 171, 3.0 Hz, H-3b); C-NMR (150 MHz,
CD50D) &: 80.5 (C-2), 44.0 (C-3), 197.8 (C-4), 165.5
(C-5), 97.0 (C-6), 168.4 (C-7), 96.2 (C-8), 164.9
(C-9), 103.3 (C-10), 131.1 (C-1'), 129.0 (C-2', 6'),
116.3 (C-3', 5), 159.0 (C-4"). LA_L- i 5 ik kiE —

U, e A 10 AR .

&) 12: kAR, ESI-MS m/iz: 287 [M+
H]*: 'H-NMR (600 MHz, DMSO-ds) J: 12.48 (1H, s,
5-OH), 10.74 (1H, s, 7-OH), 10.15 (1H, s, 4'-OH),
9.41 (1H, s, 3-OH), 6.4 (1H, d, J = 1.8 Hz, H-8), 6.19
(1H, d, J = 1.8 Hz, H-6), 8.04 (2H, d, J = 9.0 Hz, H-2,
6), 6.93 (2H, d, J = 9.0 Hz, H-3", 5); *C-NMR (150
MHz, DMSO-dg) 6: 129.5 (C-2', 6), 115.4 (C-3', 5'),
146.8 (C-2), 135.7 (C-3), 175.9 (C-4), 160.7 (C-5),
98.2 (C-6), 164.0 (C-7), 93.5 (C-8), 156.2 (C-9), 103.0
(C-10), 121.7 (C-1"), 159.2 (C-4"). LA %3 5 SC iRk
i, W E A 12 .

&) 13: E AR A; ESI-MS m/z: 285 [M—
H]: 'H-NMR (600 MHz, DMSO-dg) &: 12.13 (2H,
OH-1, OH-8), 7.61 (1H, s, H-5), 7.22 (1H, s, H-7),
7.07 (1H, d, J = 2.4 Hz, H-4), 6.50 (1H, d, J = 2.4 Hz,
H-2), 459 (2H, s, CH,OH); *C-NMR (150 MHz,
DMSO-dg) 5: 189.1 (C-9), 181.6 (C-10), 167.0 (C-6),
164.7 (C-8), 161.4 (C-1), 152.6 (C-3), 135.1 (C-10a),
132.9 (C-4a), 120.7 (C-4), 117.0 (C-2), 114.2 (C-9a),
109.7 (C-5), 108.3 (C-8a), 107.9 (C-7), 62.1
(CH,OH). LA -#ude 5 scikifis — 5, X% sl
EW) 13N o- 2K R .

&Y 14: FEEOKAK; ESI-MS m/z: 285 [M+
H]*: H-NMR (600 MHz, DMSO-dg) &: 11.94 (2H,
brs, a-OH), 8.13 (1H, s, H-4), 7.82 (1H, t, J = 7.8 Hz,
H-6), 7.75 (1H, s, H-2), 7.73 (1H, d, J = 7.2 Hz, H-5),
7.41 (1H, d, J = 8.4 Hz, H-7); *C-NMR (150 MHz,
DMSO-dg) & 1915 (C-9), 181.3 (C-10), 165.8
(COOH), 161.7 (C-1), 161.5 (C-8), 139.6 (C-3), 137.7
(C-6), 133.9 (C-14), 133.5 (C-11), 124.8 (C-7), 124.4
(C-2), 119.6 (C-5), 119.1 (C-4), 118.6 (C-13), 116.4
(C-12). bh -¥off 5cikiias — 8, M Eis
) 14 KK

&9 15: E AR A; ESI-MS m/z: 445 [M—
H]: 'H-NMR (600 MHz, DMSO-ds) &: 13.08 (1H,
brs, 1-OH), 7.44 (1H, s, H-2), 7.17 (1H, d, J = 1.8 Hz,
H-5), 7.15 (1H, s, H-4), 7.33 (1H, s, H-7), 2.40 (3H, s,
CHg), 3.95 (3H, s, OCHg); C-NMR (150 MHz,
DMSO-dg) &: 165.1 (C-1), 124.7 (C-2), 161.1 (C-3),
119.7 (C-4), 114.9 (C-5), 107.7 (C-6), 106.9 (C-7),
162.2 (C-8), 186.8 (C-9), 182.3 (C-10), 106.9 (C-7),
162.2 (C-8), 186.8 (C-9), 182.3 (C-10), 106.3 (C-8a),
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136.7 (C-9a), 132.4 (C-10a), 147.4 (C-4a), 56.5
(OCHs), 21.8 (CH3), 101.1 (C-1), 73.6 (C-2"), 77.9
(C-3"), 70.2 (C-4"), 77.0 (C-5"), 61.2 (C-6). VL _E¥idf
5 3CukiE— 8, WA 15 NAEEH
Fik-8-O-B-D- ML i 7 A 41

&) 16: 4 aHK; ESI-MS m/z: 292 [M—
H]": 'H-NMR (600 MHz, DMSO-dg) d: 12.0 (1H, brs,
-NH), 9.45 (1H, m, H-11), 8.08 (1H, s, H-3), 7.91 (1H,
m, H-8), 7.64 (2H, m, H-9, 10), 7.47 (1H, s, H-7), 4.05
(3H, s, 1-OCHs); *C-NMR (150 MHz, DMSO-dg) 6:
177.0 (C-4), 155.7 (C-5), 153.0 (C-1), 151.7 (C-2),
132.4 (C-7a), 130.4 (C-6a), 128.3 (C-8), 127.7 (C-9),
127.2 (C-11), 1266 (C-11a), 126.1 (C-10), 12438
(C-11b), 124.0 (C-3a), 117.2 (C-6b), 116.9 (C-3), 111.8
(C-7), 59.5 (1-OCHg). DA%kt 5 3cithiis—5>),
Mk et A9 16 A 4,5-dioxodehy droasimilobine .

&Y 17: Ak AR, ESI-MS miz: 577 [M—
H]; 'H-NMR (600 MHz, DMSO-dg) &: 7.46 (1H, d,
J =156 Hz, H-7"), 7.72 (2H, d, J = 9.0 Hz, H-2', 6"),
7.56 (2H, d, J = 9.0 Hz, H-2"", 6'), 6.96 (2H, d, J =
9.0 Hz, H-3', 5", 6.80 (2H, d, J = 9.0 Hz, H-3"", 5,
6.29 (1H, d, J = 15.6 Hz, H-8""), 6.34 (1H, d, J = 1.8
Hz, H-6), 6.15 (1H, d, J = 1.8 Hz, H-8), 5.36 (1H, s,
H-1"); C-NMR (150 MHz, DMSO-dg) &: 177.3
(C-4), 166.0 (C-9"), 161.2 (C-4), 160.2 (C-9), 159.9
(C-4), 157.2 (C-7), 156.6 (C-5), 144.6 (C-7""), 133.6
(C-3), 130.6, 130.3 (C-2/, 6, 2", 6""), 125.0 (C-1""),
120.4 (C-1"), 115.8, 115.4 (C-3', 5', 3", 5'), 114.2
(C-8'"), 103.6 (C-10), 101.0 (C-1"), 99.1 (C-6), 94.0
(C-8), 72.8 (C-4"), 70.0 (C-3"), 67.9 (C-2"), 67.8
(C-5"), 17.1 (C-6"). bA_LHod 5 3cikipaE —5024,
% e &9 17 S kaempferol-3-O-a-L-ramnopyra-
nosyl-4"-O-E-(4-hydroxy)-cinnamoyl .

&) 18: E kA ; ESI-MS m/z: 415 [M—
H]: 'H-NMR (600 MHz, DMSO-dg) d: 12.96 (1H, s,
8-OH), 7.74 (1H, overlapped, H-6), 7.71 (1H, brs,
H-4), 7.66 (1H, brs, H-5), 7.54 (1H, brs, H-2), 7.35
(1H, brs, H-7), 5.16 (1H, d, J = 6.0 Hz, anomeric-H-1"),
4.64~3.23 (6H, m, sugar-H), 2.50 (3H, s, Ar-CHy);
BC-NMR (150 MHz, DMSO-dg) 6: 187.7 (C-9), 182.2
(C-10), 161.6 (C-8), 158.5 (C-1), 147.4 (C-3), 136.2
(C-6), 134.5 (C-4a), 132.6 (C-10a), 124.5 (C-7), 122.8
(C-2), 121.4 (C-4), 118.4 (C-5), 118.3 (C-9a), 116.9

(C-8a), 100.6 (C-1"), 77.4 (C-5"), 76.7 (C-3"), 73.4

(C-2"), 69.7 (C-4"), 60.7 (C-6"), 21.9 (Ar-CH3). LA %

5 5 SCik s — ), A 18 K -

1-O-B-D- Mt Mt 2 7 1
&Y 19: WK R; ESI-MS m/z: 415 [M—

H]: 'H-NMR (600 MHz, DMSO-dg) d: 12.88 (1H, s,

OH-1), 7.19 (1H, brs, H-2), 7.49 (1H, brs, H-4), 7.70

(1H, brs, H-7), 7.85 (1H, overlapped, H-6), 7.89 (1H,

overlapped, H-5), 5.16 (1H, d, J = 6.0 Hz, anomeric-

H-1"), 4.63~3.17 (6H, m, sugar-H), 2.50 (3H, s,

Ar-CHz); *C-NMR (150 MHz, DMSO-dg) o: 187.5

(C-9), 182.1 (C-10), 161.9 (C-1), 158.3 (C-8), 147.6

(C-3), 136.0 (C-6), 134.9 (C-10a), 132.3 (C-4a), 124.3

(C-2), 122.6 (C-5), 120.6 (C-8a, 7), 119.3 (C-4), 114.9

(C-9a), 100.6 (C-1"), 77.4 (C-5"), 76.6 (C-3'), 73.4

(C-2", 69.6 (C-4"), 60.7 (C-6"), 21.6 (3-CH3). L L%

15 5 SCikIRE — P, A 19 K-

8-O-B-D- M i 48] 2] B o
&9 20: KK ESI-MS m/z: 431 [M—

H]; 'H-NMR (600 MHz, DMSO-ds) 6: 13.29 (1H,

brs, a-OH), 7.44 (1H, s, H-4), 7.22 (1H, s, H-5), 7.13

(1H, s, H-2), 6.93 (1H, s, H-7), 5.02 (1H, d, J = 6.0

Hz, anomeric-H-1'), 4.59~3.23 (6H, m, sugar-H),

2.39 (3H, s, Ar-CHs): *C-NMR (150 MHz, DMSO-dj)

0:186.1 (C-9), 182.4 (C-10), 165.9 (C-6), 161.8 (C-8),

161.4 (C-1), 146.7 (C-3), 136.5 (C-10a), 132.2 (C-4a),

124.2 (C-2), 119.2 (C-4), 114.6 (C-8a), 112.5 (C-9a),

109.3 (C-7), 108.8 (C-5), 101.1 (C-1"), 77.4 (C-3"),

76.4 (C-5'), 73.4 (C-2"), 69.5 (C-4'), 60.7 (C-6"), 21.5

(Ar-CHg). bl ¥ 5 scikaion — 5™, #si

AW 20 K 25 -8-O-B-D- M M 7 467 B

SE R
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