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Chemical constituents in flavonoids from root of Glycyrrhiza uralensis
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Abstract: Objective To investigate the flavonoids in the roots of Glycyrrhiza uralensis from Hangjingi, Inner Mongolia. Methods
The 95% and 70% ethanol extracts from the roots of G uralensis were separated and purified by column chromatography over silica
gel, polyamide, MCI, ODS, Sephadex LH-20, and RP-HPLC. Their chemical structures were identified on the basis of
physicochemical characteristics and spectral analyses. Results  Nineteen compounds were isolated and identified as
3-methylkaempherol (1), genistein (2), naringenin (3), licoisoflavone A (4), licoricone (5), isoformononetin (6), semilicoisoflavone B
(7), 3'-isoprenylgenistein (8), lupiwighteone (9), licoflavonol (10), topazolin (11), licoisoflavone B (12), isolicoflavonol(13),
gancaonin H (14), glyasperin A (15), licoricidin (16), glyasperin D (17), orobol (18), and 7-methyl-luteone (19). Conclusion
Compounds 1, 6, 8, 18, and 19 are isolated from the genus Glycyrrhiza Linn. and compounds 2—4, 12, 14, and 15 are isolated from this
plant for the first time.
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BT, AR 245 20 19 AMEED, % ek
3-FFE 451y (3-methylkaempherol, 1), ekl AR
(genistein, 2). Al ¥ % (naringenin, 3). H & 58
filid ' (licoisoflavone A, 4). H A (licoricone,
5). FTEMI{EE (isoformononetin, 6). - H H ¢
i B (semilicoisoflavone B, 7). 3'-5F /R fdiHL gk}
A Z (3'-isoprenylgenistein, 8). T8 i o 4 Il
(lupiwighteone, 9). HHLIHIEE (licoflavonol, 10).
TR AP (topazolin, 11). HE S5 H i 4
12) . & H & o W
(isolicoflavonol, 13). H#%7* H (gancaonin H, 14).
B HH ZE A (glyasperin A, 15). H ¥ &
(licoricidin, 16). fHE H ¥ % D (glyasperin D, 17).
FFYi W (orobol, 18). 7-FHJLNPI 7 55 3% (7-
methyl-luteone, 19). HP &4 1. 6. 8. 18, 19
N E N F R o B3 8), aEY) 2~4. 12,
14, 15 JEH IR /R H B 7 B A 2
1 {XE5HH

LA 1200 O A ig A (SR Agilent 2
F]); LCQ Advantage 5% (3% [E Finnigan 22 7] );
1 g A6 PR 9% w4 (% & Bruker /& W] Advance
AVA00); 32 035 HIREIR GFosas FE O IRENR (5
Ry ) s SRRy S SR Mt Ik e IV 65
R DY AR EERL D ODS R (HA YMC
AT)); Sephadex LH-20 Rl (3£[H GE 27D,

2T 2008 £E 11 HI T A S5 AR REJR B 6y
HWRAFRHE A, PSS b, 24t
HUREE 252 e MR BR M 5E h LRME ) 5 b R H
Glycyrrhiza uralensis Fisch. AR .
2 RS SE

BF R H B2 10.0 kg Brpepces, o5
95%- 70% LB MFAMIREZIN 3 ¥k, BK 2h, 38,
FIHPRBOR, WIS, 1R H 3.8 kgo LUEHEIK
AT, A A TR CBRASE, sk RN
W, ASREIR LIRACHY) 300 go MR TFZ0 200 g,
20 IR (0 0% 23 5, A — S pe- R (50 ¢
1.30:1.20: 14 102 1. 5514 10 1) BREELEM,
133 4 AN Fr. 1~4. o Fr. 2 (40 g) i MCI
S UK, 10% 30% 50%. 70%. 95% LI
VEWE), 193 Fr. 2-1~2-6, K856 7 il 48 5k ZE ik
ffZ. ODS. Sephadex LH-20 #1:{fi% LA & RP- HPLC,
M Fr. 2-1 143 2455 2 (30 mg). 3 (24 mg). 18
(5 mg); Fr. 2.2 11551 (26 mg). 4 (32mg). 6

( licoisoflavone B ,

(15mg); Fr.2-3 1357 (13 mg); Fr. 2-4 $1135)
5 (49mg). 8 (27mg). 9 (28 mg). 10 (35 mg).
11 (45 mg). 13 (5 mg); Fr. 2-5 H15%] 12 (10 mg)+
16 (12mg). 17 (10 mg). 19 (19 mg); Fr.2-6
5% 14 (12mg). 15 (8 mg).

3 HHEE

) 1: $E 0K K s ESI-MS m/z: 299 [M—H] .
'H-NMR (400 MHz, DMSO-dj) J: 12.69, 10.86, 10.26
(% 1H, s, 3X-0H), 7.95 (2H, d, J = 8.0 Hz, H-2', 6"),
6.95 (2H, d, J = 8.0 Hz, H-3', 5'), 6.45 (1H, d, J = 2.0
Hz, H-6), 6.21 (1H, d, J = 2.0 Hz, H-8), 3.79 (3H, s,
-OCH;); “C-NMR (100 MHz, DMSO-ds) J: 156.1
(C-2), 138.1 (C-3), 178.3 (C-4), 161.1 (C-5), 99.0
(C-6), 164.1 (C-7), 94.1 (C-8), 160.6 (C-9), 104.6
(C-10), 121.0 (C-1"), 130.5 (C-2'), 116.1 (C-3"), 156.8
(C-4"), 116.1 (C-5"), 130.5 (C-6"), 60.1 (-OCH3). LA_I-
Mot 5 SR IREREA B, et A 1 b 3-
H L L 45191

E) 2: RIEERA; ESI-MS m/z: 269 [M—
H]". 'H-NMR (400 MHz, DMSO-d;) 6: 8.30 (1H, s,
H-2), 7.37 (2H, d, J = 4.0 Hz, H-2', 6'), 6.83 (2H, d,
J = 4.0 Hz, H-3', 5), 6.38 (1H, d, J = 2.0 Hz, H-6),
6.22 (1H, d, J = 2.0 Hz, H-8); ""C-NMR (100 MHz,
DMSO-dg): 154.4 (C-2), 122.7 (C-3), 180.6 (C-4),
162.4 (C-5), 99.4 (C-6), 163.3 (C-7), 95.4 (C-8), 158.1
(C-9), 104.9 (C-10), 121.6 (C-1'), 128.7 (C-2"), 115.5
(C-3"), 158.0 (C-4"), 115.5 (C-5"), 128.7 (C-6"). LA L
Kol 5 SCRRIRE A 8T, M et 2 g
BEARZ .

WY 3: IRIEEHFIR; ESI-MS m/z: 271 [M—
H] . 'H-NMR (400 MHz, DMSO-d;) 6: 7.29 (2H, d,
J=8.0 Hz, H-2', 6), 6.77 (2H, d, J = 8.0 Hz, H-3', 5'),
5.86 (2H, brs, H-6, 8), 5.42 (1H, dd, J = 3.0, 12.8 Hz,
H-2),3.27 (1H, dd, J = 12.8, 17.1 Hz, H-3-trans), 2.65
(1H, dd, J = 3.0, 17.1 Hz, H-3-cis); "*C-NMR (100
MHz, DMSO-dg) d: 78.8 (C-2), 42.4 (C-3), 196.8
(C-4), 164.7 (C-5), 96.2 (C-6), 167.0 (C-7), 94.1
(C-8), 163.9 (C-9), 102.2 (C-10), 129.3 (C-1'), 130.5
(C-2', 6"), 115.6 (C-3', 5"), 157.8 (C-4"). L ¥
SCHRARIEFEA — 3, M a W 3 ki %,

&M 4: HAO K K s ESI-MS m/z: 353 [M—H] .
'H-NMR (400 MHz, DMSO-dy) J: 8.11 (1H, s, H-2),
6.86 (1H, d, J = 2.0 Hz, H-6'), 6.39 (1H, d, J= 2.0 Hz,



%%

Chinese Traditional and Herbal Drugs %8 45% 55 13 201441 B

e 33 e

H-6), 6.37 (1H, d, J = 9.0 Hz, H-5"), 6.21 (1H, d, J =
2.0 Hz, H-8), 5.16 (1H, t, J = 7.0 Hz, H-2"), 3.31 (2H,
d, J=17.0 Hz, H-1"), 1.62 (3H, s, H-4"), 1.74 (3H, s,
H-5"); "“C-NMR (100 MHz, DMSO-ds) J: 154.4
(C-2), 121.5 (C-3), 181.4 (C-4), 162.2 (C-5), 99.3
(C-6), 164.6 (C-7), 94.0 (C-8), 1582 (C-9), 105.1
(C-10), 109.9 (C-1"), 156.1 (C-2'), 115.7 (C-3"), 156.1
(C-4"), 107.0 (C-5"), 129.1 (C-6'), 22.8 (C-1"), 123.9
(C-2"), 129.9 (C-3"), 25.9, 18.1 (C-4", 5"). LA %4k
HcmiE A S, etk 4 o H R
T

WG 5: HIEHK K ESI-MS m/z: 381 [M—
H] . 'H-NMR (400 MHz, DMSO-d;) J: 8.02 (1H, s,
H-2), 7.90 (1H, d, J = 2.0 Hz, H-5), 6.90 (1H, d, J =
8.0, 2.0 Hz, H-6), 6.86 (1H, d, J = 2.0 Hz, H-8), 6.30
(1H, s, H-5"), 5.11 (1H, t, J = 7.6 Hz, H-2"), 3.73 (3H,
s, 2-OCH3), 3.36 (3H, s, 4-OCH3), 3.15 (2H, d, J =
7.6 Hz, H-1"), 1.62 (3H, s, H-4"), 1.68 (3H, s, H-5");
BC-NMR (100 MHz, DMSO-dq) &: 154.9 (C-2), 119.0
(C-3), 175.6 (C-4), 127.5 (C-5), 115.3 (C-6), 162.8
(C-7), 102.6 (C-8), 158.1 (C-9), 117.1 (C-10), 106.1
(C-1"), 158.3 (C-2'), 113.2 (C-3'), 158.6 (C-4'), 95.7
(C-5"), 155.9 (C-6'), 22.7 (C-1"), 124.4 (C-2"), 130.0
(C-3"), 25.9 (C-4"), 18.0 (C-5"), 61.0 (2-OCHjs), 55.9
(4-OCH3). LA ¥l 5 3ok 2 A — 5, i
ENAY) 5 9 H R .

&) 6: IR AR; ESI-MS m/z: 267 [M—
H] . 'H-NMR (400 MHz, DMSO-d;) d: 9.55 (1H, s,
-OH), 8.36 (1H, s, H-2), 8.02 (1H, d, J = 8.9 Hz, H-5),
739 (2H, d, J = 8.6 Hz, H-2', 6'), 7.14 (1H, dd, J =
8.9, 2.2 Hz, H-6), 7.07 (1H, d, J = 2.2 Hz, H-8), 6.80
(2H, d, J = 8.6 Hz, H-3', 5'), 3.89 (3H, s, -OCH3);
C-NMR (100 MHz, DMSO-dq) d: 153.5 (C-2), 122.8
(C-3), 175.1 (C-4), 127.4 (C-5), 115.1 (C-6), 164.1
(C-7), 101.0 (C-8), 157.6 (C-9), 118.1 (C-10), 124.1
(C-1"), 130.5 (C-2'), 115.4 (C-3"), 157.8 (C-4), 115.4
(C-5"), 130.5 (C-6)o LA b-¥idh 5 ek —z,
M e B 6 A i AE

W& T: RIEEHRAR; ESI-MS m/z: 351 [M—
H] . 'H-NMR (400 MHz, DMSO-dq) J: 8.33 (1H, s,
H-2), 6.91 (1H, d, J = 2.0 Hz, H-2'), 6.79 (1H, d, J =
2.0 Hz, H-8), 6.72 (1H, d, J = 2.0 Hz, H-6"), 6.37 (1H,
d, J=2.0 Hz, H-7'), 6.22 (1H, d, J = 2.0 Hz, H-6),

574 (1H, d, J = 2.0 Hz, H-8"), 1.39 (6H, s, H-10/,
11"); C-NMR (100 MHz, DMSO-dg) J: 154.6 (C-2),
122.4 (C-3), 180.5 (C-4), 162.4 (C-5), 99.4 (C-6),
164.7 (C-7), 94.1 (C-8), 157.9 (C-9), 104.8 (C-10),
122.5 (C-1"), 121.8 (C-2'), 145.5 (C-3"), 140.5 (C-4"),
122.3 (C-5), 117.9 (C-6'), 76.4 (C-2"), 131.7 (C-3"),
117.4 (C-4"),27.9 (C-5"),27.9 (C-6"). PL_¥¥i L5
BRIREREA 80, M et 7 2 e R
1l B

b &1 8: WK A ESI-MS m/z: 337 [M—
H] . 'H-NMR (400 MHz, DMSO-dg) 6: 12.95 (1H, s,
5-OH), 10.85 (1H, s, 7-OH), 9.49 (1H, s, 4'-OH), 8.25
(1H, s, H-2), 7.20 (1H, d, J = 2.0 Hz, H-2'), 7.16 (1H,
d, J = 8.0, 2.0 Hz, H-6"), 6.81 (1H, d, J = 8.0 Hz,
H-5), 6.35 (1H, d, J = 2.0 Hz, H-8), 6.20 (1H, d, J =
2.0 Hz, H-6), 5.28 (1H, t, J= 7.0 Hz, H-2"), 3.21 (2H,
d, J=17.0 Hz, H-1"), 1.66 (3H, s, H-4"), 1.66 (3H, s,
H-5"); “C-NMR (100 MHz, DMSO-ds) 6: 154.3
(C-2), 121.6 (C-3), 180.7 (C-4), 162.4 (C-5), 99.3
(C-6), 164.6 (C-7), 94.0 (C-8), 158.0 (C-9), 104.9
(C-10), 130.5 (C-1"), 127.7 (C-2"), 127.9 (C-3"), 155.4
(C-4"), 115.0 (C-5"), 122.9 (C-6'), 28.6 (C-1"), 123.2
(C-2"), 131.6 (C-3"), 25.9 (C-4"), 18.1 (C-5"). LA L%k
o5 SRR I A 5, MRS 8 3-
TR R R

&Y 9: HIEERA; ESI-MS m/z: 337 [M—
H]". 'H-NMR (400 MHz, DMSO-d;) 6: 8.38 (1H, s,
H-2), 7.36 (2H, d, J = 8.0 Hz, H-2', 6'), 6.79 (2H, d,
J=8.0 Hz, H-3',5), 6.29 (1H, s, H-6), 5.13 (1H, t, J =
7.0 Hz, H-2"), 3.16 (2H, d, J = 7.0 Hz, H-1"), 1.73
(3H, s, H-4"), 1.61 (3H, s, H-5"); “C-NMR (100 MHz,
DMSO-dg) 6: 154.5 (C-2), 121.5 (C-3), 180.9 (C-4),
160.5 (C-5), 98.9 (C-6), 162.0 (C-7), 106.3 (C-8),
155.2 (C-9), 104.7 (C-10), 122.4 (C-1"), 130.6 (C-2"),
115.4 (C-3"), 157.8 (C-4), 115.4 (C-5"), 130.6 (C-6"),
28.7 (C-1"), 122.5 (C-2"), 131.5 (C-3"), 25.9 (C-4"),
18.1 (C-5"). L ¥t 5 cikipa s A —5™, iy
YEAEY 9 P I B .

&) 10: IRVTEKR; ESI-MS m/z: 353 [M—
H] . 'H-NMR (400 MHz, DMSO-d;) 6: 8.01 (2H, d,
J=28.0 Hz, H-2, 6'), 6.90 (2H, d, J = 8.0 Hz, H-3', 5"),
6.47 (1H, s, H-8), 5.16 (1H, t, J = 7.2 Hz, H-2"), 3.21
(2H, d, J = 7.2 Hz, H-1"), 1.71 (3H, s, H-4"), 1.61
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(3H, s, H-5"); “C-NMR (100 MHz, DMSO-d)
147.0 (C-2), 136.0 (C-3), 176.3 (C-4), 159.5 (C-5),
110.6 (C-6), 162.1 (C-7), 93.8 (C-8), 154.4 (C-9),
103.2 (C-10), 122.2 (C-1"), 129.9 (C-2"), 115.6 (C-3"),
157.8 (C-4'), 115.6 (C-5'), 129.9 (C-6), 21.4 (C-1"),
122.7 (C-2"), 131.0 (C-3"), 25.9 (C-4"), 18.1 (C-5").
DA_E$ds 5 Scmk s S A 80, M et 10
b H B

ED) 11 BB AR ESI-MS m/z: 367 [M—
H] . 'H-NMR (400 MHz, DMSO-d) J: 7.91 (2H, d,
J=28.8 Hz, H-2', 6), 6.93 (2H, d, J = 8.8 Hz, H-3', 5'),
6.47 (1H, s, H-8), 5.15 (1H, t, J = 7.2 Hz, H-2"), 3.75
(3H, s, -OCH3), 3.21 (2H, d, J = 7.2 Hz, H-1"), 1.71
(3H, s, H-4"), 1.60 (3H, s, H-5"); "C-NMR (100
MHz, DMSO-ds) 6: 154.6 (C-2), 138.0 (C-3), 178.3
(C-4), 160.5 (C-5), 110.0 (C-6), 162.2 (C-7), 93.3
(C-8), 155.8 (C-9), 104.4 (C-10), 121.1 (C-1'), 130.5
(C-2), 116.0 (C-3"), 158.4 (C-4"), 116.0 (C-5"), 130.5
(C-6), 21.4 (C-1"), 122.6 (C-2"), 131.1 (C-3"), 25.9
(C-4"), 18.1 (C-5"), 60.1 (C-OCH3). LA ¥ 53
BRI A 8, Mt A 11 N B4R
5

WA 12: SREEKA; ESI-MS m/z: 367 [M—
H] . 'H-NMR (400 MHz, DMSO-dq) d: 8.18 (1H, s,
H-2), 6.86 (1H, d, J = 8.0 Hz, H-6"), 6.65 (1H, d, J =
8.0 Hz, H-5"), 6.38 (1H, d, J = 2.0 Hz, H-8), 6.21 (1H,
d, J = 2.0 Hz, H-6), 6.31 (1H, d, J = 10.0 Hz, H-4"),
5.67 (1H, d, J = 10.0 Hz, H-3"), 1.36 (% 3H, s, H-4",
5"); BC-NMR (100 MHz, DMSO-dy) d: 154.0 (C-2),
120.9 (C-3), 181.0 (C-4), 162.2 (C-5), 99.3 (C-6),
164.7 (C-7), 94.1 (C-8), 158.1 (C-9), 105.0 (C-10),
111.6 (C-1"), 151.6 (C-2), 110.2 (C-3"), 156.1 (C-4),
107.8 (C-5"), 131.8 (C-6'), 75.8 (C-2"), 129.3 (C-3"),
117.4 (C-4"),27.9 (C-5"), 27.9 (C-5"). VL b-Huk 5 ik
A S, Mt 12 W H R 2.

AW 13: REEHA; ESI-MS m/z: 353 [M—
H] . 'H-NMR (400 MHz, DMSO-dq) J: 8.18 (1H, s,
H-2), 6.86 (1H, d, J = 8.0 Hz, H-6'), 6.65 (1H, d, J =
8.0 Hz, H-5"), 6.38 (1H, d, J = 2.0 Hz, H-8), 6.21 (1H,
d, J = 2.0 Hz, H-6), 6.31 (1H, d, J = 10.0 Hz, H-4"),
5.67 (1H, d, J = 10.0 Hz, H-3"), 1.36 (% 3H, s, H-4",
5"); C-NMR (100 MHz, DMSO-dy) J: 147.0 (C-2),
136.0 (C-3), 176.3 (C-4), 161.1 (C-5), 98.6 (C-6),

164.3 (C-7), 93.8 (C-8), 156.5 (C-9), 103.4 (C-10),
122.1 (C-1"), 129.5 (C-2'), 128.1 (C-3"), 157.3 (C-4"),
115.3 (C-5'), 127.4 (C-6'), 21.4 (C-1"), 122.9 (C-2"),
132.2 (C-3"), 25.9 (C-4"), 18.1 (C-5"). LA E¥¥5 5 ¢
ks — 2, W A 13 S R

ta) 14: KA ESI-MS m/z: 419 [M—
H]". 'H-NMR (400 MHz, DMSO-d;) 6: 8.28 (1H, s,
H-2), 6.89 (1H, d, J = 2.0 Hz, H-2'), 6.70 (1H, d, J =
2.0 Hz, H-6'), 6.41 (1H, s, H-8), 6.36 (1H, d, J = 8.0
Hz, H-7"), 5.73 (1H, d, J = 8.0 Hz, H-8"), 5.16 (1H, t,
J=6.8 Hz, H-2"), 3.21 (2H, d, J= 6.8 Hz, H-1"), 1.60
(3H, s, H-5"), 1.71 (3H, s, H-4"), 1.37 (3H, s, H-10/,
11); “C-NMR (100 MHz, DMSO-d) 6: 154.3 (C-2),
122.4 (C-3), 180.4 (C-4), 159.2 (C-5), 111.5 (C-6),
162.9 (C-7), 93.4 (C-8), 157.7 (C-9), 104.4 (C-10),
114.7 (C-9), 120.9 (C-10), 122.6 (C-1"), 122.3 (C-2"),
145.5 (C-3'), 140.4 (C-4"), 121.8 (C-5"), 117.9 (C-6"),
76.4 (C-2"), 131.6 (C-3"), 117.1 (C-4"), 18.1 (C-5"),
25.9 (C-5"). LA ¥l 5 Sk s A —5, g
USSEARSY) 14 S H LT H.

&) 15: kA ESI-MS m/z: 421 [M—
H]". 'H-NMR (400 MHz, DMSO-d) d: 7.87 (1H, d,
J=2.0 Hz, H-2'), 7.85 (1H, dd, J = 2.0, 8.0 Hz, H-6"),
6.91 (1H, d, J = 8.0 Hz, H-5'), 6.44 (1H, s, H-8), 5.17
(1H, t, J = 7.0 Hz, H-2"), 528 (1H, t, J = 7.0 Hz,
H-2""),3.21 (2H, d,J=7.0 Hz, H-1"), 3.26 (2H, d, J =
7.0 Hz, H-1""), 1.61 (3H, s, H-4"), 1.68 (3H, s, H-4""),
1.70 3H, s, H-5"), 1.72 (3H, s, H-5""); *C-NMR (100
MHz, DMSO-ds) 6: 147.3 (C-2), 136.0 (C-3), 176.4
(C-4), 157.8 (C-5), 110.6 (C-6), 163.9 (C-7), 93.1
(C-8), 157.3 (C-9), 104.2 (C-10), 122.9 (C-1"), 128.0
(C-2"), 129.4 (C-3'), 157.8 (C-4"), 115.3 (C-5"), 127.5
(C-6), 21.4 (C-1"), 122.1 (C-2"), 131.0 (C-3"), 18.1,
28.5 (C-4", 5"), 28.5 (C-1""), 122.8 (C-2""), 130.0
(C-3""), 18.1,25.9 (C-4"", 5" LA -Hds 5 SCikikiE
AR5, MRS 15 B HEE A

G 16: WK AR; ESI-MS m/z: 423 [M—
H] . 'H-NMR (400 MHz, DMSO-d;) 6: 6.72 (1H, d,
J = 8.0 Hz, H-6"), 6.32 (1H, d, J = 8.0 Hz, H-5"), 6.09
(1H, s, H-8), 5.14, 5.12 (% 1H, t, J = 7.0 Hz, H-2",
2'"), 4.10, 3.85 (2H, m, H-2), 3.59 (3H, s, -OCH3),
3.30 (1H, m, H-3), 3.25, 3.14 (% 2H, d, J = 7.0 Hz,
H-17, 1'), 2.72, 2.60 (2H, m, H-4), 1.61, 1.60, 1.70,
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1.68 (% 3H, s, H-4", 5", 4" 5"); C-NMR (100
MHz, DMSO-d) 6: 69.8 (C-2), 31.0 (C-3), 26.6 (C-4),
157.2 (C-5), 113.5 (C-6), 154.8 (C-7), 99.1 (C-8),
153.3 (C-9), 107.6 (C-10), 120.1 (C-1"), 153.3 (C-2'),
116.3 (C-3'), 154.8 (C-4'), 107.2 (C-5"), 124.0 (C-6"),
22.7 (C-1"), 124.3 (C-2"), 129.6 (C-3"), 28.5 (C-4"),
18.1 (C-5"), 22.9 (C-1""), 124.7 (C-2""), 130.0 (C-3"),
25.9 (C-4"), 18.2 (C-5"), 60.3 (C-OCHs). LA ¥
5 cmriE A 5, M 16 H
PEE o

AW 17: WEMA; ESI-MS m/z: 369 [M—
H] . 'H-NMR (400 MHz, DMSO-d;) 6: 6.86 (1H, d,
J=28.0 Hz, H-6"), 6.32 (1H, d, J = 8.0 Hz, H-3"), 6.21
(1H, s, H-8), 6.18 (1H, dd, J = 8.0, 2.0 Hz, H-3"), 5.01
(1H, t, J = 7.0 Hz, H-2"), 4.14, 3.91 (2H, m, H-2),
3.68, 3.61 (% 3H, s, -OCH3), 3.25 (1H, m, H-3), 3.17
(2H, d, J = 7.0 Hz, H-1"), 2.78, 2.72 (2H, m, H-4),
1.61, 1.68 (% 3H, s, H-4", 5"); C-NMR (100 MHz,
DMSO-dg) 6: 69.6 (C-2), 31.0 (C-3), 25.8 (C-4), 157.2
(C-5), 114.5 (C-6), 156.9 (C-7), 95.9 (C-8), 153.8 (C-9),
108.5 (C-10), 1182 (C-17), 156.2 (C-2'), 102.9 (C-3'),
157.0 (C-4"), 106.7 (C-5"), 127.9 (C-6'), 22.6 (C-1"),
124.3 (C-2"), 130.1 (C-3"), 25.7 (C-4"), 18.1 (C-5"), 60.5
(50CH9559U{EH9lﬂiéﬁﬁ%ﬂﬁﬂﬁﬁﬁ¢f*
) ﬁ“H%N%Nﬁﬁ%H$%DO

0@%% 18: WM A; ESI-MS m/z: 285 [M—
Hro%LNMR(«mhﬂh,DMy}%)&826UH,&
H-2), 6.98 (1H, d, J = 2.0 Hz, H-2'), 6.80 (1H, dd, J =
8.0, 2.0 Hz, H-6'), 6.75 (1H, d, J = 8.0 Hz, H-5'), 6.36
(1H, d, J = 2.0 Hz, H-8), 6.20 (1H, d, J = 8.0 Hz,
H-6); >C-NMR (100 MHz, DMSO-d) 6: 154.3 (C-2),
122.0 (C-3), 180.6 (C-4), 162.4 (C-5), 99.4 (C-6),
164.7 (C-7), 94.0 (C-8), 157.9 (C-9), 104.9 (C-10),
122.8 (C-1'), 115.8 (C-2), 145.9 (C-3'), 145.3 (C-4"),
117.0 (C-5"), 120.4 (C-6"), L H¥a 5 kR 1B FEA
— 5P, MRS 18 B .

B 19: HEOKIAR: ESI-MS m/z: 367 [M—
H] . 'H-NMR (400 MHz, DMSO-d;) 6: 8.22 (1H, s,
H-2), 6.96 (1H, d, J = 8.0 Hz, H-6'), 6.69 (1H, s, H-8),
6.35 (1H, d, J = 2.0 Hz, H-3"), 6.25 (1H, dd, J = 8.0,
2.0 Hz, H-5"), 5.11 (1H, t, J = 7.0 Hz, H-2"), 3.89 (3H,
s, -OCH3), 3.23 (2H, d, J = 7.0 Hz, H-1"), 1.60, 1.70
(% 3H, s, H-4", 5"); C-NMR (100 MHz, DMSO-dj)

0: 155.9 (C-2), 121.1 (C-3), 181.0 (C-4), 159.0 (C-5),
112.0 (C-6), 163.1 (C-7), 90.5 (C-8), 156.3 (C-9),
105.7 (C-10), 109.0 (C-1"), 156.8 (C-2"), 103.0 (C-3"),
158.1 (C-4"), 106.6 (C-5"), 132.6 (C-6'), 21.4 (C-1"),
122.3 (C-2"), 131.4 (C-3"), 18.0 (5"-CH3), 25.9 (4"-

CH3), 56.8 (-OCH3). L E%cdfs 5 Sc ks — 550,
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