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Flavonoids isolated from capitula of Coreopsis tinctoria

YAN Ren-liang
Guangdong Food and Drug Vocational College, Guangzhou 510520, China

Abstract: Objective To study the chemical constituents of the water extract of capitula of Coreopsis tinctoria. Methods The
chemical constituents from water extract were isolated and prepared by silica gel column, reversed-phase ODS, and pre-HPLC, and
their structures were identified according to the physical and chemical properties and spectral data. Results A total of 13 compounds
were isolated and identified as 8,3',4'-trihydroxyflavone-7-O-B-D-glucopyranoside (1), 6-Hydroxyluteolin-7-O-B-D-glucoside (2),
kaempferol (3), quercetin-7-O-B-D-glucopyranoside (4), (25)-3',4,5,8-tetrahydroxyflavanone-7-O-B-D-glucoside (5), (25)-
eriodictyol-5-O-B-D-glucoside (6), butin-7-O-p-D-glucopyranoside (7), plathymenin (8), (£)-6-O-B-D-glucopyranosyl-6,3',4'-
trihydroxyaurone (9), 5,6,3',4"-tetrahydroxyaurone (10), 6,3',4'-trihydroxyaurone (11), okanin-5-O-B-D-glucopyranoside (12), and
4'-O-B-D- glucopyranosyl-3,4,2",4',5'-pentahydroxychalcon (13). Conclusion Thirteen compounds are isolated from C. tinctoria for
the first time.

Key words: Coreopsis tinctoria Nutt.; flavonoids; kaempferol; quercetin-7-O-p-D-glucopyranoside; butin-7-O-B-D-glucopyranoside
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trihydroxyflavone-7-O-B-D-glucopyranoside (1) .

6-hydroxyluteolin-7-O-B-D-glucoside (2). 1l 2%
(kaempferol, 3) #fft ¢ 2 -7-O-B-D-45i &) #EF (quercetin-
7-0-B-D-glucopyranoside , 4 ) + (25)-3"4',5,8-tetra-
hydroxyflavanone-7-O-B-D-glucoside ( 5 ) . (25)-
eriodictyol-5-O-B-D-glucoside (6). HHTEEK-7-0-

EEEN: SR (1976—), &, fid, JTRBEMAMPUL A H 2RI EEE, EENF P LHT, PRI,

Tel: (020)28854960 E-mail: yanrl@gdyzy.edu.cn



¢ %% Chinese Traditional and Herbal Drugs % 49 % %5 21 3 2018 £ 11

* 5047 -

B-D- Wt W & %) B £F  ( butin-7-O-B-D-glucopyra-
noside, 7). plathymenin (8). (Z)-6-O-B-D-gluco-
5,6,3" 4’
tetrahydroxyaurone (10 ). 6,3',4'-trihydroxyaurone
(D, B-R7-5-0-B-D-H Ej ¥ (okanin-5'-O-B-D-
glucopyranoside , 12) Fl 4'-O-B-D-glucopyranosyl-
3,4,2' 4',5"-pentahydroxychalcon (13). &4 1~13
BN E RN AZAE ) oy B A3
1 IXEEHH

INOVA-400 B i ILARAX (S [H Warian 2 7] );
Q-TOF Micro YAO019 ! PURR AT € AT B[R] JJE wi A% (€
Waters A 7] ); LC-20AP B4 il 4 BB (B4 (H
A% Shimadzu A 7] ). Hedera ODS-2 72 il 4% (i A
(250 mm X 10 mm, 5 um) (VLIFPFREHA R A
A]D; 860021 RALMPHMINE M 5 R B A4 LR
FHBRATD; 100~200 HEBE (EHZAEB1LE
RAEBRAFD; 100~200 H & 200~300 H kit
Tk i (- S A ) s R JiE HSGF sy 182 i AR (R
BILAREERIT KA PR AT D; Sephadex LH-20 #Efi:
(Pharmacia Bioteck A #]); ODS &AHIEE (HA
YMC A, 50 um). RFIEI N4t

P AR5 FE S (4a'5 20121201) K H HrgE Al
P DX, FH 75 2 i R 2 Bt 24 25 Bt 2 KA
B FARAIME B N85 Coreopsis tinctoria
Nutt. FFHRIGRIEFF, MaA (iS5 20171104)
T A 25 BHT O bR AR = .
2 RESESE

FREUH (439 %5 2.5 kg, DL 8 f5 &K A HZEL
(2 hX2), GHRBGH, R EWEF, 70% R
FESUE . HISWOREIRZE 1S 2R E 665 ¢ H
1.5 L /K¥%fiR, it 860021 AL AR A HEAT HE: (5
i, RIKHK (12 BV). 30%Z4E (10 BV). 50%
LEE (8 BV) H 70%LEE (4 BV) Bfli, 157K
AL (376 gD 30% LB ERAL (138 )y 50%.
BEBEMLEAL (36 g) LAK 70% LB ERAL (6 g)o
1 30% LT B I BT F AT R BT (3 2 2, K
7K (4 BV).30% LI (8 BV)L 50% L EE (6 BV ).
70%Z.EE (3BV) A1 95%Z M (2BV) i, H%
ik Bt K e B BB Fr. 1 (25 @)+ 30% LB i BB AL
Fr.2 (100 g)\ 50% LEES RS Fr. 3 (9 g)y 70%
L BEVEE AL Fr. 4 (3 g) F1 95% LBEVELEBAL Fr. 5
(0.4 g). Fr. 2 RERAEGIE > B, DABSTR O FG-H Y
(100 : 0—~90 : 10—~80 : 20—~70 : 30—~60 : 40—

pyranosyl-6,3',4"-trihydroxyaurone (9 ) .

50 : 50—40 : 60—30 : 70—20 : 80—100 : 0) B[
Ve, HZEEE (TLC &, &IFAHE REER S
510 NHSY Fr. 2-1~2-10. Fr.2-4 (23 g). Fr.2-6
(1.8 g) Fl Fr. 2-9 (1.2 g) £ ODS f: 1543 5 (10%-
20%- 30%-+ 40%-. 50%-. 60%-. 70%. 80%. 90%
HEE, %5 BV) 2 alf3 21405 Fr. 2-4-1~2-4-9,
Fr. 2-6-1~2-6-9 1 Fr. 2-9-1~2-9-9, Fr. 2-9-2 (147
mg) FELAM 022 um ALIEALIEITZ Sephadex
LH-20 H:EIEHE (5 BV) BLiigith a2 % 7
HPLC i & C(Ishtf 15%FBEK, ARG E 3
mL/mim, MK 254 nm) BHEY 1 (5 mg)
A5 (6mg); Fr.2-9-3 (112 mg) FEEH, 0.22 ym
AFLIEREERL, 2 Sephadex LH-20 #: €03 FIEE (5
BV) et alifb 5 24 A HPLC #il 4 GRizsh 15%
FAfE-/K, ARFME 3 mL/mim, MK 254 nm)
B a2 (4mg). 3 (9mg) F1 4 (6 mg); Fr. 2-6-5
(45 mg), HEEEM 022 um ILIEREEL, &
Sephadex LH-20 A1 (1% ¥ (5 BV) Bt 4l )52
il #5284 HPLC 4% (sl 26% H EE-7K, A0 &
3 mL/mim, KK 254 nm) BLEY 6 (24 mg);
Fr.2-4-4 (210 mg) FEEVAME, 0.22 um G FLUEREE
i$, %4 Sephadex LH-20 fH {4 i% HEE (5 BV) Pefliial
10 )5 ¥4 284 HPLC il 4% CIRLaIAH 45% FEE-/K, 14
MU E 3 mL/mim, MK 254 nm) 34654 7
(6 mg)~ 8 (7mg) 19 (17 mg); Fr. 2-4-5 (120 mg)
H R A 0.22 pum FRALIEIE IS €4 Sephadex LH-20
AR (5 BV) Belitalifih f5 -6 £ 4 HPLC
#% GRzhtH 60%HEE/K; AFRE 3 mL/mim;
MK 254 nm) 54659 10 (14 mg). 11 (4 mg).
12 (6mg) A1 13 (12 mg).,
3 HMETE

AEY 1: I ER AR . ESI-MS m/z: 447.381 0
[M—H] . 'H-NMR (400 MHz, DMSO-ds) 6: 7.46
(1H, s, H-2'), 7.35 (1H, d, J= 7.8 Hz, H-6"), 7.21 (1H,
d, J= 8.0 Hz, H-5), 7.07 (1H, d, J = 8.0 Hz, H-6), 6.89
(1H, d, J=7.8 Hz, H-5"), 6.69 (1H, s, H-3), 4.95 (1H,
d, J=7.6 Hz, H-1"), 3.72 (2H, d, J = 10.1 Hz, H-6"),
3.31~3.47 (4H, m, H-2"~5"); “C-NMR (100 MHz,
DMSO-ds) d: 153.4 (C-2), 112.6 (C-3), 182.1 (C-4),
124.5 (C-5), 112.8 (C-6), 151.1 (C-7), 132.6 (C-8),
148.7 (C-9), 117.8 (C-10), 123.0 (C-1"), 114.3 (C-2"),
145.4 (C-3"), 145.3 (C-4'), 116.5 (C-5"), 118.9 (C-6"),
101.6 (C-1"), 73.2 (C-2"), 76.2 (C-3"), 69.7 (C-4"),
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77.8 (C-5"), 60.6 (C-6"). LA L3 HEXHE 5 SC kxR
HA—HY, SwEtha& 1~ 8,3 4 trihydroxy-
flavone-7-O-B-D-glucopyranoside .

%A% 2: REEM A, ESI-MS m/z: 463.391 2
[M—H] . 'H-NMR (400 MHz, DMSO-dy) J: 12.74
(1H, s, 5-OH), 7.41 (1H, d, J = 8.8 Hz, H-6'), 7.38
(1H, s, H-2"), 6.97 (1H, s, H-8), 6.84 (1H, d, J = 8.8
Hz, H-5'), 6.69 (1H, s, H-3), 5.01 (1H, d, J = 7.6 Hz,
H-17), 3.76 (2H, d, J = 10.1 Hz, H-6"), 3.30~3.44
(4H, m, H-2"~5"); "*C-NMR (100 MHz, DMSO-d¢)
5. 154.4 (C-2), 114.6 (C-3), 182.6 (C-4), 146.5 (C-5),
130.8 (C-6), 151.1 (C-7), 94.4 (C-8), 149.7 (C-9),
106.8 (C-10), 122.0 (C-1'), 113.3 (C-2"), 146.0 (C-3"),
150.3 (C-4"), 116.5 (C-5"), 119.9 (C-6"), 101.9 (C-1"),
732 (C-2"), 772 (C-3"), 70.8 (C-4"), 76.8 (C-5"),
61.6 (C-6")o PA_F 35 1 4 55 SCilihont B A — 51,
B2 W& W 2 N 6-hydroxyluteolin-7-O-B-D-
glucosides

&M 3: RE O K. ESI-MS m/z: 285.052 4
[M—H] . 'H-NMR (400 MHz, DMSO-dg) d: 12.53
(1H, s, 5-OH), 8.01 (2H, d, J = 7.0 Hz, H-2, 6'), 6.90
(2H, d, J = 6.8 Hz, H-3', 5'), 6.47 (1H, s, H-8), 6.27
(1H, s, H-6); "C-NMR (100 MHz, DMSO-ds) o:
145.9 (C-2), 144.5 (C-3), 178.8 (C-4), 157.1 (C-5),
128.9 (C-6), 150.3 (C-7), 98.4 (C-8), 150.2 (C-9),
105.0 (C-10), 121.5 (C-1"), 115.0 (C-2"), 126.7 (C-3),
147.0 (C-4"), 126.7 (C-5"), 119.6 (C-6"). LA ikit:%1
5 SCHR R AR — 5, S A 3 ML 25

%A% 4: RIEER A, ESI-MS m/z: 463.391 4
[M—H] . 'H-NMR (400 MHz, DMSO-dg) J: 12.65
(1H, s, 5-OH), 7.56 (1H, d, J = 2.0 Hz, H-2'), 7.43
(1H, dd, J = 2.0, 8.8 Hz, H-6'), 6.66 (1H, d, J = 8.8
Hz, H-5'), 6.36 (1H, s, H-8), 6.25 (1H, s, H-6), 5.42
(1H, d, J = 7.6 Hz, H-1"), 3.62 (2H, d, J = 10.5 Hz,
H-6"), 3.02~3.42 (4H, m, H-2'~5"); '*C-NMR (100
MHz, DMSO-dg) 6: 156.8 (C-2), 144.2 (C-3), 178.5
(C-4), 157.1 (C-5), 96.5 (C-6), 161.3 (C-7), 98.3
(C-8), 154.8 (C-9), 106.1 (C-10), 121.5 (C-1), 115.3
(C-2'), 146.2 (C-3"), 147.9 (C-4"), 116.3 (C-5"), 120.7
(C-6"), 101.3 (C-1"), 74.5 (C-2"), 76.8 (C-3"), 70.1
(C-4"), 76.7 (C-5"), 61.3 (C-6"). LA iR it 5 5L
B RS A — 2, St a4 i &R -7-0-
B-D-Hil % i1

%A% 5: ORI AK . ESI-MS m/z: 465.381 1
[M—H] . 'H-NMR (400 MHz, DMSO-ds) &: 7.01
(1H, s, H-2'), 6.85 (1H, d, J = 8.4 Hz, H-6"), 6.84 (1H,
d, J = 8.4 Hz, H-5'), 6.36 (1H, s, H-6), 5.42 (1H, dd,
J=3.0, 12.8 Hz, H-2), 3.18 (1H, dd, J = 17.2, 12.8
Hz, H-3a), 2.87 (1H, dd, J = 3.0, 17.2 Hz, H-3B), 4.96
(1H, d, J = 7.4 Hz, H-1"), 3.77 (2H, m, H-6"), 3.44~
3.55 (4H, m, H-2'~5); “C-NMR (100 MHz,
DMSO-dg) d: 80.9 (C-2), 44.5 (C-3), 198.8 (C-4),
157.1 (C-5), 96.9 (C-6), 155.3 (C-7), 128.4 (C-8),
150.2 (C-9), 105.0 (C-10), 131.5 (C-1"), 115.0 (C-2"),
146.7 (C-3"), 147.0 (C-4'), 116.3 (C-5"), 119.6 (C-6"),
102.3 (C-1"), 74.6 (C-2"), 77.4 (C-3"), 71.1 (C-4"),
78.3 (C-5"), 62.3 (C-6"). LAyl %4 5 Sk o) et
A -5, Kwtha&m 5 N (253,458
tetrahydroxyflavanone-7-O-B-D-glucoside,

& 6: KB A . ESI-MS m/z: 449.381 2
[M—H] . 'H-NMR (400 MHz, DMSO-ds) 6: 7.02
(1H, s, 2'-H), 6.76 (1H, d, J = 8.0 Hz, H-6"), 6.64 (1H,
d, J = 8.0 Hz, H-5"), 6.42 (1H, s, 6-H), 6.15 (1H, s,
8-H), 5.23 (1H, dd, J = 3.0, 11.8 Hz, H-2), 4.87 (1H,
d, J=72 Hz, H-1"), 3.96 (2H, d, J = 10.2 Hz, H-6"),
3.07 (1H, dd, J = 17.0, 11.8 Hz, H-3a), 2.66 (1H, dd,
J = 3.0, 17.0 Hz, H-3p), 3.22~3.64 (4H, m, H-2'~
5; PC-NMR (100 MHz, DMSO-d) 6: 80.4 (C-2),
45.2 (C-3), 197.5 (C-4), 162.3 (C-5), 99.8 (C-6), 165.5
(C-7), 98.2 (C-8), 165.4 (C-9), 105.2 (C-10), 131.8
(C-1), 114.6 (C-2'), 146.8 (C-3"), 146.2 (C-4"), 116.4
(C-5"), 119.3 (C-6'), 103.3 (C-1"), 74.6 (C-2"), 78.4
(C-3"), 71.2 (C-4"), 77.2 (C-5"), 62.4 (C-6"). DL ik
R 5 Sk AR Y, SRt a 6 A
(28)-eriodictyol-5-O-B-D-glucoside

1%—\% 7: REOK K. ESI-MS m/z: 433.391 3
[M—H] . 'H-NMR (400 MHz, DMSO-ds) 6: 7.20
(1H, s, 2'-H), 7.00 (1H, s, 8-H), 6.87 (1H, d, J = 8.4
Hz, H-5), 6.87 (1H, d, J = 8.4 Hz, H-6"), 6.82 (1H, d,
J = 8.4 Hz, H-5), 6.77 (1H, d, J = 8.4 Hz, H-6), 5.42
(1H, dd, J = 2.8, 11.4 Hz, H-2), 4.94 (1H, d, J = 7.4
Hz, H-1"), 3.76 (2H, d, J = 10.1 Hz, H-6"), 3.22~
3.44 (4H, m, H-2'~5"), 3.12 (1H, dd, J= 11.4, 4.8 Hz,
H-30), 2.71 (1H, dd, J = 2.8, 11.4 Hz, H-3p); "
NMR (100 MHz, DMSO-dg) d: 79.2 (C-2), 43.4 (C-3),
197.8 (C-4), 127.1 (C-5), 110.2 (C-6), 163.3 (C-7),
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104.4 (C-8), 150.2 (C-9), 115.1 (C-10), 130.2 (C-1"),
114.1 (C-2'), 146.2 (C-3'), 145.6 (C-4"), 115.3 (C-5"),
118.1 (C-6'), 99.3 (C-1"), 73.6 (C-2"), 77.4 (C-3"),
70.2 (C-4"), 78.2 (C-5"), 61.4 (C-6"). LA _E ittt
SR IR A -5, S A T N
. -7-O-B-D-ME Wi 7 27 A o

E 8: REEMA . ESI-MS m/z: 287.072 5
[M—H] . 'H-NMR (400 MHz, DMSO-dy) 6: 7.43
(1H, s, H-2"), 7.17 (1H, s, H-5), 6.87 (1H, d, J = 8.4
Hz, H-6'), 6.85 (1H, s, H-8), 6.82 (1H, d, J = 8.4 Hz,
H-5'), 5.41 (1H, dd, J = 3.0, 12.8 Hz, H-2), 3.19 (1H,
dd, J =172, 12.8 Hz, H-30), 2.85 (1H, dd, J = 3.0,
17.2 Hz, H-3B): “C-NMR (100 MHz, DMSO-d) &
81.0 (C-2), 45.5 (C-3), 193.3 (C-4), 111.7 (C-5), 142.5
(C-6), 159.1 (C-7), 104.4 (C-8), 155.1 (C-9), 114.2
(C-10), 127.5 (C-1"), 115.3 (C-2'), 145.2 (C-3"), 145.1
(C-4"), 116.1 (C-5"), 119.3 (C-6"). LA Fiit#dE 5
o A — U, %k &9 8 A plathymenin.

b &M 9: FEEE R K. ESI-MS m/z: 431.052 4
[M—H] . 'H-NMR (400 MHz, DMSO-ds) d: 7.00
(1H, s, H-2"), 6.87 (1H, s, H-10), 6.82 (1H, d, J = 8.4
Hz, H-5"), 6.67 (1H, d, J = 8.0 Hz, H-4), 6.77 (1H, d,
J = 8.4 Hz, H-6"), 6.57 (1H, dd, J = 1.7, 8.0 Hz, H-5),
6.42 (1H, d, J= 1.7 Hz, H-7), 4.98 (1H, d, J = 7.4 Hz,
H-1"), 3.67 (2H, d, J = 10.1 Hz, H-6"), 3.12~3.62
(4H, m, H-2'~5"); ®C-NMR (100 MHz, DMSO-dj) &
147.6 (C-2), 184.9 (C-3), 116.8 (C-4), 113.5 (C-5),
156.4 (C-6), 151.9 (C-7), 156.9 (C-8), 116.5 (C-9),
114.4 (C-10), 125.5 (C-1"), 119.0 (C-2'), 146.7 (C-3"),
149.4 (C-4"), 116.5 (C-5'), 129.4 (C-6'), 103.3 (C-1"),
747 (C-2"), 77.5 (C-3"), 71.5 (C-4"), 78.4 (C-5"),
63.3 (C-6")0 VA L3l $ds 55 Srilihont i St A — 1),
BEBIWAEWY 9 N (Z)-6-O-B-D-glucopyranosyl-6,3',4'-
trihydroxyaurone.

AW 10: 15 35 €83 A« ESI-MS m/z: 285.123 2
[M—H] . 'H-NMR (400 MHz, DMSO-ds) 6: 7.40
(1H, s, H-2'), 6.87 (1H, s, H-10), 6.87 (1H, d, J = 8.4
Hz, H-6'), 6.67 (1H, s, H-4), 6.50 (1H, s, H-7), 6.62
(1H, d, J = 8.4 Hz, H-5); "“C-NMR (100 MHz,
DMSO-dg) 0: 147.6 (C-2), 184.9 (C-3), 116.8 (C-4),
153.5 (C-5), 156.4 (C-6), 131.9 (C-7), 156.9 (C-8),
116.5 (C-9), 114.4 (C-10), 125.5 (C-1"), 119.0 (C-2"),
146.7 (C-3"), 149.4 (C-4"), 116.5 (C-5"), 129.4 (C-6').

DA Bt 5 Scmkont B AR — Y, et A
10 2y 5,6,3' 4'-tetrahydroxyaurone .

AW 11: G ER K . ESI-MS m/z: 269.052 2
[M—H] . 'H-NMR (400 MHz, DMSO-ds) 6: 7.42
(1H, s, H-2'), 6.88 (1H, d, J = 8.4 Hz, H-6), 6.74 (1H,
s, H-10), 6.67 (1H, d, J = 8.0 Hz, H-4), 6.61 (1H, d,
J = 8.4 Hz, H-5"), 6.55 (1H, dd, J = 1.8, 8.0 Hz, H-5),
6.40 (1H, d, J = 1.8 Hz, H-7); "“C-NMR (100 MHz,
DMSO-ds) d: 147.6 (C-2), 184.9 (C-3), 116.8 (C-4),
113.5 (C-5), 156.4 (C-6), 121.9 (C-7), 156.9 (C-8),
116.5 (C-9), 114.4 (C-10), 125.5 (C-1"), 119.0 (C-2"),
146.7 (C-3"), 149.4 (C-4'), 116.5 (C-5"), 129.4 (C-6').
DA Bodfs 5 Scikont FE AR — 35S, % E
11 2~ 6,3',4'-trihydroxyaurone .

AW 12: AR K . ESI-MS m/z: 449.380 8
[M—H] . 'H-NMR (400 MHz, DMSO-ds) 6: 7.77
(1H, d, J = 7.8 Hz, H-6'), 7.71 (1H, d, J = 15.6 Hz,
H-p), 7.15 (1H, s, 2-H), 7.05 (1H, d, J = 8.4 Hz, H-6),
6.81 (1H, d, J = 8.4 Hz, H-5), 6.57 (1H, d, J= 7.8 Hz,
H-5'), 6.57 (1H, d, J = 15.6 Hz, H-a)), 4.97 (1H, d, J =
7.5 Hz, H-1"), 3.76 (2H, d, J = 10.1 Hz, H-6"), 3.22~
3.44 (4H, m, H-2'~5"; “C-NMR (100 MHz,
DMSO-ds) d: 1283 (C-1), 115.7 (C-2), 146.3 (C-3),
150.1 (C-4), 116.1 (C-5), 123.6 (C-6), 118.2 (C-a),
146.2 (C-B), 193.5 (C = 0), 115.6 (C-1"), 157.2 (C-2"),
133.9 (C-3"), 159.2 (C-4'), 108.2 (C-5), 128.9 (C-6"),
102.5 (C-1"), 74.6 (C-2"), 78.3 (C-3"), 71.2 (C-4"),
77.5 (C-5"), 62.3 (C-6")o VA3 K4 5 SCiikxt I
HA 5, B AW 12 N ET-5-0-p-D-%
IR

AW 13: FETE Uk A « ESI-MS m/z: 449.381 1
[M—H] . 'H-NMR (400 MHz, DMSO-ds) o: 7.86
(1H, d, J = 15.4 Hz, H-B), 7.20 (1H, s, H-2), 7.17 (1H,
d, J=8.4 Hz, H-6), 6.82 (1H, d, J = 8.4 Hz, H-5), 6.77
(1H, s, H-3), 6.67 (1H, s, H-6"), 6.47 (1H, d, J = 15.4
Hz, H-a), 4.97 (1H, d, J = 7.5 Hz, H-1"), 3.76 (2H, d,
J = 10.1 Hz, H-6"), 3.22~3.44 (4H, m, H-2'~5");
BC-NMR (100 MHz, DMSO-dg) 6: 128.3 (C-1), 115.6
(C-2), 146.3 (C-3), 150.3 (C-4), 117.2 (C-5), 123.7
(C-6), 118.2 (C-u), 146.1 (C-B), 194.3 (C = 0), 116.8
(C-1), 154.2 (C-2'), 135.1 (C-3"), 152.0 (C-4"), 107.2
(C-5"), 121.9 (C-6"), 102.5 (C-1"), 74.6 (C-2"), 78.3
(C-3"), 71.2 (C-4"), 77.5 (C-5"), 62.3 (C-6"). LA L Jite
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B-D-glucopyranosyl-3,4,2',4',5'-pentahydroxychalcon.

4 g
SCHRARGE P RS 45 P I M o A i A A B 1

BEAEFT,  JUHR AN 2 B 45 21 B S R S Al o B P

FEIE IR AT FO6 R € 4 X 4 /K I Ak 27 i o3t

17T RG 8, NHRET 13 M2y, Bovs

AHEAC G, T 70 I £ 4 X0 56 v B R 2

gp Chn Sy BRI AR 7)) BT B3 A RS R,
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[, BTy B A Z1H) 13 MEE P v RNZED)
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