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Chemical constituents from Glycyrrhiza uralensis

WANG Qing, MIAO Wen-juan, XIANG Cheng, GUO De-an, YE Min
State Key Laboratory of Natural and Biomimetic Drugs, School of Pharmaceutical Sciences, Peking University, Beijing 100191, China

Abstract: Objective To study the chemical constituents from the roots of Glycyrrhiza uralensis. Methods The chemical
constituents in ethyl acetate fraction of 70% ethanol extract from the roots of G. uralensis were isolated and purified by
chromatography on silica gel, polyamide, MCI, ODS, Sephadex LH-20 columns, and RP-HPLC. The structures were identified on the
basis of physicochemical properties and spectral data analyses. Results Fourteen compounds were isolated and identified as 3,
7-dimethyl licoflavonol (1), gancaonin I (2), licocoumarone (3), 8-methylretusin (4), 2'-hydroxyisolupalbigenin (5), isovestitol (6),
dehydroglyasperin D (7), glycyrin (8), glycyrol (9), echinatin (10), licochalcone B (11), isoangustone A (12), gancaonin G (13), and 5,
7, 4'-trihydroxy-6, 8-diisoprenylisoflavone (14). Conclusion Compound 1 is a new compound, and compounds 2—7 are isolated
from this plant for the first time.
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55-6, 8- 5 UM W (5, 7, 4'-trihydroxy-6,
8-diisoprenylisoflavone, 14).
1 XES5HH

LCQ Advantage Jiiii5{X (£[E Finnigan 2 7] );
Advance AV400 i3RI (it Bruker 24 H]);
ZHEAR 1100 my80RAH EiA (SE1H Agilent 24 F]);
W Al AR GF254, #EEEATRERS (100~200.
200~300 H, &L T D; ODS ikl (HA
YMC /A 7)); Sephadex LH-20 38 (S [EH GE A 7).

BRURHHRL 2008 4 11 AT A 5 S A) el
AR AT BR AT H FAY AT 2R P S DU DD,
o ALK 2E I R 80057 55 58 O R ) S R H
Glycyrrhiza uralensis Fisch. [FH .
2 REESE

BRURH TR 10.0 kg, 70% LM In$hal i
PRI 3 IR, R 2 he SIFHRIGH, WUREKSE, 194
FESEIY) 3.8 kgo DUERI/KIEIG, HIERR LA
B, Uk (RIS 7, AHIA R £ BEAE G4 300 go HYL
BEZ 200 g, 20 RIS 5, TH & H
ORI R B VEG, 193] 6 M (Fril~6), I
o Frl 23 MCI. M, ODS i,
Sephadex LH-20 LA & RP-HPLC 25 AN[A] 43 3 - Bt 40
BEAFILLT 1440MEEY: 1 (6mg). 2 (5mg). 3
(14mg)s 4 3mg). 5 (9mg). 6 (15mg). 7 (5
mg). 8 (150 mg). 9 (10 mg). 10 (30 mg). 11
(100 mg)~ 12 (50 mg)~ 13 (52 mg). 14 (30 mg),
3 GiETE

AW 1: I 4 HR-ESI-MS 45t m/z
[M-+H]" 383.148 6 (15 {H CsH,306, 383.1489),
HEM 77 CooHanO6, AR 731 5THE R 382,
ESI-MS/MS m/z: 381 [M—H], 366 [M—H—Me],
351 [M—H—2Me], 323 [M—H—2Me—CO]J, 279
[M—H—2Me—CO—CO,], 268 [323—C,H;], 233
["3A]". 'H-NMR (400 MHz, DMSO-d) i 4ir—
HIRF5% 0: 1.60 (3H, s, -CH3), 1.70 (3H, s, -CH3),
322 (2H,d, J = 7.0 Hz, H-1"), 5.11 (1H, t, J =7.0
Hz, H-2") &5 JRGHEIRHIE 115 5 IR IX 05 F
JRT5 S 0y 7.96 (2H, d, J = 8.0 Hz, H-2', 6'), 6.93
(2H, d, J = 8.0 Hz, H-3", 5') /-4 My P A7AE 1 X}
Pr HURIEIR G, 3.88 (3H, s) % 3.78 (3H, s) 1
SRIREE AR 2 AN AR

7E PC-NMR 1, 6c 178.4 JPHAS S, 131.4,
1209, 25.9, 21.3, 18.1 N WEEEMKE S 1305

(C-2', 6", 116.1 (C-3, 5") AlE T X7 —HUARIRIR &Y
PR . I B s AL 5] e A 5%
I A AR ) SRS, BB 3R 4 B
AR, iz YI HMBC W (B D, &
X5 155 : 04 7.96 (H-2', 6') 5 dc 160.82
(C-4"), 0y 6.93 (H-3',5") L 6¢120.9 (C-1") 435 A
RO, $oR B 3 40— E SR 59—
A FAT B 55 T 015 5 on 6.79 435l 55 0c 105.4,
111.6, 156.1 LA 163.2 HAREAHK, iR
H (1) C JA Fl 285 2 MG & A UL C IR 1
T A HEIEN R 5SS on 3.88, 3.78 55 oc
163.2, 138.3 #H%, $E/RIX 2 A AL o) Bl I AE AL 24
PiAE A 163.2 Al 138.3 M8 b o 5 I P 1R 5 145
5 0n 1.60 43515 ¢ 18.0, 120.9, 131.4 A%, 55 1.70
S5 6¢25.9,120.9, 131.4 #15%, 0y 5.11 5 6¢ 18.0,
25.9 MG, R IIAFEMAELE . on 3.22 400l dc
105.4, 111.6, 122.4, 131.4, 157.4, 163.2 LM 5%, 25
& FIREERIE R, Bzt h 3, 7-—H
FEH AR . (AP 1 NMR (55 18 1% 1.

E1 &1 E£E/ HMBC X
Fig.1 Key HMBC correlation of compound 1

aW) 2. WIEERA; ESI-MS m/z: 353 [M—
H]: 'H-NMR (400 MHz, DMSO-d¢) &: 7.17 (1H, s,
H-3), 6.93 (1H, s, H-7), 6.45 (1H, d, J = 2.0 Hz, H-3),
6.35 (1H, dd, J = 2.0, 8.0 Hz, H-5"), 7.55 (1H, d, J =
8.0 Hz, H-6'), 3.80, 3.95 (6H, s, -OCH3); "*C-NMR
(100 MHz, DMSO-d;) d: 150.5 (C-2), 100.7 (C-3),
114.1 (C-4a), 155.9 (C-4), 115.5 (C-5), 151.3 (C-6),
90.0 (C-7), 153.7 (C-7a), 22.7 (C-8), 124.0 (C-9),
130.2 (C-10), 18.0 (C-11), 25.9 (C-12), 109.2 (C-1'),
155.8 (C-2'), 103.3 (C-3"), 158.7 (C-4"), 107.6 (C-5"),
127.0 (C-6"), 60.3, 56.4 (-OCH3). LA Lkt ¥ 5
BRI IEIEA S, et A 2 A H T L

thE5Y) 3: O A ; ESI-MS m/z: 353[M—H] ;
'H-NMR (400 MHz, DMSO-ds) 6: 7.55 (1H, d, J =
8.0 Hz, H-6"), 7.12 (1H, s, H-3), 6.67 (1H, s, H-7),
6.44 (1H, d, J = 2.0 Hz, H-3"), 6.33 (1H, dd, J = 2.0,
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%1 4418 '"H-NMR. “C-NMR. DEPT %{i
(400/100 MHz, DMSO-dj)
Table 1 'H-NMR, BC-NMR, and DEPT data of compound 1
(400/100 MHz, DMSO-dp)

WA Oy Oc, mult

2 155.1,qC
3 138.3,qC
4 178.4,qC
5 157.4,qC
6 111.6, qC
7 163.2, qC
8 6.79 (1H, s) 90.7, CH
9 156.1, qC
10 105.4, qC
I 120.9, qC
2',6' 7.96 (2H, d, /= 8.8 Hz) 130.5, CH
3,5 6.93 (2H, d, /= 8.8 Hz) 116.1,CH
4 160.7, qC
1" 322 (2H,d,J=7.0 Hz) 21.3, CH,
2" 5.11 (1H, t,J= 7.0 Hz) 122.3, CH
3" 1314, qC
4" 1.60 (3H, s) 25.9, CH;
5" 1.70 3H, s) 18.0, CH,
7-OCH; 3.78 (3H, s) 60.0, CH;
3-OCH; 3.88 (3H, s) 56.8, CH;

8.0 Hz, H-5"), 5.15 (1H, t, J = 7.0 Hz, H-2"), 3.92 (3H,
s, -OCH3), 3.25 (2H, d, J = 7.0 Hz, H-1"), 1.60 (3H, s,
H-4"), 1.71 (3H, s, H-5"); “C-NMR (100 MHz,
DMSO-dg) d: 150.5 (C-2), 100.8 (C-3), 155.7 (C-4),
109.4 (C-5), 153.5 (C-6), 92.6 (C-7), 150.8 (C-8),
107.5 (C-9), 113.1 (C-1'), 153.6 (C-2), 103.4 (C-3"),
158.6 (C-4'), 114.5 (C-5), 127.0 (C-6"), 22.8 (C-1"),
124.4 (C-2"), 129.8 (C-3"), 25.9 (C-4"), 18.1 (C-5").
DA F 3 Kt 5 SeiRAoE S A — 80, M et A
W3 b H R G

th & 4: FLACKA; ESI-MS m/z: 297 [M—
H]"; 'H-NMR (400 MHz, DMSO-d;) 6: 8.41 (1H, s,
H-2), 7.69 (1H, d, J = 8.0 Hz, H-5), 7.50 2H, d, J =
8.0 Hz, H-2', 6'), 7.01 (1H, d, J = 8.0 Hz, H-6), 6.98
(2H, d, J = 8.0 Hz, H-3', 5), 3.77 (3H, s, -OCH}), 3.86
(3H, s, -OCH3); "“C-NMR (100 MHz, DMSO-d;) :
153.5 (C-2), 123.0 (C-3), 175.1 (C-4), 121.1 (C-5),
115.6 (C-6), 155.2 (C-7), 135.1 (C-8), 151.1 (C-9),
117.8 (C-10), 124.5 (C-1'), 130.5 (C-2, 6'), 114.0
(C-3', 5), 159.4 (C-4"), 6123 (8-OCHj;), 55.59

(4-OCH3). Lh_E il $odis 5 SCikaion 24— 5,
WS SEAL G 4 g 8-F TR AL

WG 5: RIEENAR; ESI-MS m/z: 421 [M—
H] . 'H-NMR (400 MHz, DMSO-d¢) &: 8.19 (1H, s,
2-H), 6.30 (1H, s, H-8), 6.75 (1H, d, J = 8.0 Hz, H-6"),
6.36 (1H, d, J = 8.0 Hz, H-5'), 5.16 (1H, t, J = 7.0 Hz,
H-3"), 5.18 (1H, t,J = 7.0 Hz, H-3""), 3.25 (2H, d, J =
7.0 Hz, H-1"), 3.26 (2H, d, J = 7.0 Hz, H-1""), 1.61
(3H, s, H-4"), 1.65 (3H, s, H-4"), 1.75 (3H, s, H-5"),
1.70 (3H, s, H-5""); "*C-NMR (100 MHz, DMSO-d;)
5: 154.5 (C-2), 121.2 (C-3), 181.7 (C-4), 158.1 (C-5),
98.8 (C-6), 159.8 (C-7), 107.1 (C-8), 156.2 (C-9),
105.0 (C-10), 110.1 (C-1"), 155.4 (C-2'), 115.7 (C-3"),
156.7 (C-4'), 106.2 (C-5"), 129.1 (C-6'), 21.4 (C-1"),
122.6 (C-2"), 129.1 (C-3"), 18.1, 25.9 (C-4", 5"), 22.8
(C-1""), 123.9 (C-2'), 131.1 (C-3""), 18.1(C-4""), 25.9
(C-5""yo LA b3 it 5 SompiE 2 A — 57, g
YEWEY) 5 N 2"-hydroxyisolupalbigenin.

A 6: AR A ; ESI-MS m/z: 271 [M—H] ;
'H-NMR (400 MHz, DMSO-d) 6: 6.97 (1H, d, J =
8.4 Hz, H-5), 6.85 (1H, d, J = 8.4 Hz, H-6'), 6.41 (1H,
d, J = 2.4 Hz, H-8), 6.35 (1H, dd, J = 8.4, 2.4 Hz,
H-6), 6.28 (1H, dd, J = 8.4, 2.4 Hz, H-5"), 6.17 (1H, d,
J = 2.4 Hz, H-3'), 4.12 (1H, brd, J = 10.3 Hz, H-2eq),
3.92 (1H, m, H-2ax), 3.66 (3H, s, -OCHj3), 3.42 (1H,
m, H-3ax), 2.85 (1H, dd, J = 15.6, 15.5 Hz, H-4ax),
2.72 (1H, dd, J = 15.6, 5.0 Hz, H-4eq): *C-NMR (100
MHz, DMSO-dg) 6: 69.6 (C-2), 31.5 (C-3), 30.2 (C-4),
113.2 (C-4a), 130.5 (C-5), 108.3 (C-6), 156.8 (C-7),
155.0 (C-8a), 120.1 (C-1"), 156.3 (C-2"), 102.9 (C-3),
159.2 (C-4), 104.8 (C-5'), 128.1 (C-6), 55.31
(-OCH3)o VA L3l %5t 5 SCikai s 3 A — 50, %
Y a6 9 R R .

WEY T B A; ESI-MS m/z: 367 [M—
H]: 'H-NMR (400 MHz, DMSO-dg) d: 7.04 (1H, d,
J = 8.4 Hz, H-6'), 6.67 (1H, s, H-4), 6.32 (1H, d, J =
2.3 Hz, H-3'), 6.31 (1H, s, H-8), 6.24 (1H, dd, J = 8.4,
2.3 Hz, H-5'), 5.07 (1H, brt, J = 6.9 Hz, H-10), 4.88
(2H, s, H-2), 3.73 (3H, s, 7-OCHs), 3.65 (3H, s, 5-
OCHs), 3.18 (2H, brd, J = 6.7 Hz, H-9), 1.71 (3H, s,
13-CH3), 1.63 (3H, s, 12-CH3); "“C-NMR (100 MHz,
DMSO-dg) 6: 67.7 (C-2), 128.7 (C-3), 114.6 (C-4),
110.3 (C-4a), 154.8 (C-5), 115.5 (C-6), 157.9 (C-7),
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95.7 (C-8), 153.1 (C-8a), 22.5 (C-9), 123.9 (C-10),
130.3 (C-11), 25.9 (C-12), 18.1 (C-13), 116.7 (C-1"),
156.6 (C-2"), 103.2 (C-3"), 158.6 (C-4'), 107.3 (C-5"),
129.1 (C-6'), 62.1 (5-OCHs), 56.1 (7-OCH3). LA L
TR SRR A — ), W E S T N
ZEMEHEE D.

&4 8: 108 K s ESI-MS m/z: 381 [M—H] ;
'H-NMR (400 MHz, DMSO-d;) J: 7.83 (1H, s, H-4),
7.12 (1H, d, J = 8.0 Hz, H-6"), 6.87 (1H, s, H-8), 6.35
(1H, d, J = 2.0 Hz, H-3"), 6.26 (1H, dd, J = 2.0, 8.0
Hz, H-5"), 5.10 (1H, t, J = 12.4, 3.0 Hz, H-2"), 3.76,
3.87 3H, s, 5, 7-OCHs), 3.27 (2H, d, J = 4.0 Hz, H-1"),
1.72 3H, s, H-5"), 1.62 (3H, s, H-4"); "*C-NMR (100
MHz, DMSO-d) : 160.9 (C-2), 121.8 (C-3), 136.5
(C-4), 155.0 (C-5), 113.7 (C-6), 158.9 (C-7), 95.6
(C-8), 153.7 (C-9), 107.5 (C-10), 119.6 (C-1'), 156.5
(C-2"), 103.1 (C-3"), 160.3 (C-4"), 106.7 (C-5"), 132.0
(C-6"), 22.7 (C-1"), 122.7 (C-2"), 131.5 (C-3"), 18.1
(C-4"), 25.8 (C-5"), 63.4 (5-OCHs), 56.8 (7-OCHj3). EA
A S SRR A8, s A
8 4 glycyrin.

&9 9: At K ; ESI-MS m/z: 381 [M—H] ;
'H-NMR (400 MHz, DMSO-ds) 6: 7.69 (1H, d, J =
8.0 Hz, H-10), 7.15 (1H, d, J = 2.0 Hz, H-13), 6.93
(1H, dd, J = 8.0, 2.0 Hz, H-11), 6.76 (1H, s, H-8),
5.16 (1H, t, J = 6.8 Hz, H-2"), 3.88 (3H, s, -OCHs),
3.31 (2H, d, J = 6.8 Hz, H-1), 1.62 (3H, s, H-4"), 1.74
(3H, s, H-5"); "C-NMR (100 MHz, DMSO-d;) §:
157.9 (C-2), 102.2 (C-3), 158.6 (C-4), 100.1 (C-4a),
154.2 (C-5), 120.1 (C-6), 159.9 (C-7), 98.9 (C-8),
153.3 (C-8a), 114.7 (C-9), 120.9 (C-10), 114.4 (C-11),
1573 (C-12), 99.6 (C-13), 156.5 (C-14), 62.8
(-OCH3), 22.5 (C-1), 122.9 (C-2)), 131.3 (C-3"),
18.1(C-4"), 25.9 (C-5"). LA L3 il Hdis 5 SOk IE 56
A5, WA A 9 T H R

HEY 10: sk K ESI-MS m/z: 269 [M—
H]: 'H-NMR (400 MHz, DMSO-d;) : 7.97 (2H, d,
J = 8.0 Hz, H-2', 6'), 7.90 (1H, d, J = 15.6 Hz, H-p),
7.74 (1H, d, J = 8.0 Hz, H-6), 7.63 (1H, d, J = 15.6
Hz, H-a), 6.87 (2H, d, J = 8.0 Hz, H-3', 5'), 6.46 (1H,
d, J = 2.0 Hz, H-3), 6.43 (1H, dd, J = 2.0, 8.0 Hz,
H-5), 3.82 (3H, s, -OCH3); "“C-NMR (100 MHz,
DMSO-dg) J: 118.5 (C-a), 138.3 (C-P), 187.6 (C=0),

115.0 (C-1), 162.1(C-2), 99.5 (C-3), 160.4 (C-4),
108.6 (C-5), 130.0 (C-6), 130.5 (C-1"), 131.2 (C-2,
6'), 115.7 (C-3',5'), 162.2 (C-4'), 55.9 (-OCH3). Ll L
T M 5 SCRR B A S, MO E LA 10
Ay H A

AP 11: Bk K; ESI-MS m/z: 285 [M—
H]: 'H-NMR (400 MHz, DMSO-dj) 6: 7.99 (2H, d,
J = 8.0 Hz, H-2', 6'), 7.83 (1H, d, J = 16.0 Hz, H-p),
7.66 (1H, d, J = 16.0 Hz, H-a), 7.32 (1H, d, J = 8.4
Hz, H-6), 6.87 (2H, d, J = 8.0 Hz, H-3', 5"), 6.62 (1H,
d, J = 8.4 Hz, H-5); “C-NMR (100 MHz, DMSO-dj)
5: 138.7 (C-B), 118.9 (C-0), 187.6 (C-4), 129.9 (C-1),
150.0 (C-2), 138.6 (C-3), 148.9 (C-4), 112.1 (C-5),
119.5 (C-6), 119.9 (C-1"), 131.2 (C-2', 6'), 115.7 (C-3',
5"),162.3 (C-4")o LA by i £ s b5 SOk A —
#, s e & 11 H R A B

&M 12: Tkl ESI-MS m/z: 421 [M—
H] . 'H-NMR (400 MHz, DMSO-d;) 6: 8.22 (1H, s,
H-2), 6.85 (1H, d, J = 2.0 Hz, H-2'), 6.64 (1H, d, J =
2.0 Hz, H-6'), 6.42 (1H, s, 8-H), 5.15 (I1H, t, J = 7.0
Hz, H-3"), 5.26 (1H, t, J = 7.0 Hz, H-3""), 3.20 (2H, d,
J = 7.0 Hz, H-1"), 3.22 (2H, d, J = 7.0 Hz, H-1""),
1.60 (3H, s, H-4"), 1.65 (3H, s, H-4™), 1.65 (3H, s,
H-5"), 1.70 (3H, s, H-5""); "“C-NMR (100 MHz,
DMSO-dg) d: 154.1 (C-2), 121.5 (C-3), 180.7 (C-4),
159.2 (C-5), 111.4 (C-6), 162.3 (C-7), 93.2 (C-8),
155.7 (C-9), 104.7 (C-10), 123.4 (C-1"), 120.8 (C-2'),
144.9 (C-3"), 143.5 (C-4"), 128.3 (C-5"), 114.4 (C-6"),
214 (C-17), 1229 (C-2"), 131.3 (C-3"), 18.1
(4"-CH3), 25.9 (5"-CH3), 28.7 (C-1), 122.6 (C-2"),
131.1 (C-3""), 18.1 (C-4"""), 25.9 (C-5""), LA LI i%k
W5 SRR g A MY, WA 12 K
isoangustone Ao

&M 13: Lkl ESI-MS m/z: 351 [M—
H] . 'H-NMR (400 MHz, DMSO-d;) &: 8.39 (1H, s,
H-2), 7.38 (2H, d, J = 8.4 Hz, H-2', 6"), 6.81 (2H, d,
J = 8.4 Hz, H-3', 5), 6.71 (1H, s, H-8), 5.10 (1H, t,
J = 6.8 Hz, H-2"), 3.89 (3H, s, -OCHj3), 3.23 (2H, d,
J = 6.8 Hz, H-1"), 1.60 (3H, s, H-4"), 1.71 (3H, s,
H-5"); "“C-NMR (100 MHz, DMSO-ds) &: 154.6
(C-2), 122.9 (C-3), 180.8 (C-4), 105.7 (C-4a), 157.9
(C-5), 112.1 (C-6), 163.3 (C-7), 90.6 (C-8), 156.3
(C-8a), 121.6 (C-1"), 130.6 (C-2', 6'), 115.5 (C-3, 5"),
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1582 (C-4'), 21.4 (C-17), 122.3 (C-2"), 131.4 (C-3"),
18.1 (C-4"), 25.8 (C-5"), 56.8 (-OCHs). LA FUIEEE
SRR A8, e A3 A H T G

G 14: AR AR; ESI-MS m/z: 405 [M—
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