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Chemical constituents from aerial parts of Glycyrrhiza uralensis

ZHOU Biao, WAN Chuan-xing
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College of Life Science, Tarim University, Alar 843300, China

Abstract: Objective To study the chemical constituents from the aerial parts of Glycyrrhiza uralensis. Methods The compounds
were isolated and purified by silica gel, Sephadex LH-20 column chromatography, and HPLC. The structures of the compounds were
identified on the basis of chemical and spectral methods. Results Twelve compounds were isolated from the ethanol extract of the the
the aerial parts of G. uralensis and identified as (2S5)-3'-(2-hydroxy-3-methylbut-3-enyl)-4',5,7-trihydroxy-dihydroflavanone (1),
pinocembrin (2), sigmoidin B (3), licoflavanone (4), 6-prenylnaringenin (5), pinobanksin (6), galangin (7), genistein (8), pratensein (9),
kaempferol-3-O-B-D-rutinoside (10), rutin (11), and o,0'-dihydro-3,5,3'-trihydroxy-4'-methoxy-5'-isopentenyl-stilbene (12).
Conclusion Compound 1 is a new compound named hydroxylicoflavanone, and compounds 3, 6, 7, and 9 are isolated from this plant
for the first time.
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PR OFINEIE TRAMRAFRD, CD WE,
JASCOJ-815 FEJGMEAL, WAHETEL (Waters 2
A]D, TU-1810 BUEAMAT W4 66 A (bRt b id
XA AT R DT 2D, A (0% 4% (Brucker
/AT, 400 MHz Al 600 MHz #%RE3E4R1X (Varian
/NH] ). Micromass Auto specultima ETOF %4 JF {3 ;
Aglient 1100 Series LC-MSD-Trap-SL ! Jii 143 .
Sephadex LH-20 (Pharmacia /A &) ); €8 i fif: ik
(100~200~ 200~300 H) A7 SifFEb 1) 775,
BRI 4 3 b2k, e 8 R i AR R AL 2R

SRR RET 2014 4 5 J1 R TR sRb hr R s B
KRKZE—SHEERENT, SRR FRI R B
TOCIR R 208 %€ N H 5L Glyeyrrhiza uralensis
Fisch.. brAs (20140601) HiAF T35 LA K22 My
KH 320 %

2 REESE

H o FEBY 13.5 kg, ASRRKT-UIRCE/NEL,
JEH 90% CWEZ AT NEIE 7 d, JRHIRARID
WG B 552.7 ¢ LR E RS BREIRFERE )G
A, =S Ee-TEA RS (100 © 1.
10:1. 1214 1:100 05 1) BREEURMG, FetkdbE R
/N5y UA (36.8g). UB (74.4 g). UC (134.6 g)-
UD (77.2g) # UE (83.1 g).

Y14y UB ShERFE RS, — & Fhi-HFEE (50 :
1,200 1 102 13 12 1) BREEDEME, 4&PE Koy
7y UBa (36.8 g). UBb (74.4 g). UBc (134.6 g)
T UBd (77.2 ). 414> UBb Zid il WA /> 2545
FHLEM 1 (5.7mg). 2 (192.8 mg). 3 (45.4mg)
A4 (21.8mg), 2% UBc Sfikfich: (k- P
20 1) MBI (40%~T0% ) 34LAY) 6
(32mg). 7 (2.4mg) F19 (16.3 mg),

Y15y UC ShEAE s, =5 T hi-HEE (10 :
110 D BEEEBENL, ettt KNk 4 A4 UCa
(0.3 g). UCb (3.7g). UCc (7.1 g) F1UCA (56.5
g). UCa Lt HBtEF: (LH-20) 2 EEFMEY 5
(33.0mg). 475 UCc PRI HI - MAH (40%~60%
O B33 & ) 8(10.4 mg) A 12(111.5 mg).

414y UD Shfieietail, =& Hke-FmE (11—

10100 BREEDEME, FeftE R/ 4 2414 UDa
(18.4 g). UDb (25.7 g). UDc (11.3 g) H1 UDd (8.6
g). UDb &l BeEF: (LH-20) 2» B8 8649 13
(731.0 mg). UDa PGl WAH (40%~60% F
W) 4y B34 10 (27.1 mg) AT 11 (3.5 mg).
3 LT

& 1. AR, HR-TOF-MS m/z: 355.119 0
[M—H] (CyH;906, VIHHAH 355.118 2), $R7nHAH
X3 e 356 .CD 1 (MeOH): Agygs nn—3-2, A€333 nm
+0.6, 'H-NMR ¥ (£ 1) BoRA7 3 NXEE § 5.44
(1H, dd, J=13.0, 3.0 Hz), 3.19 (1H, dd, J = 17.0, 13.0
Hz) A12.72 (1H, dd, J = 17.0, 3.0 Hz), $&nsE 14
A R R U s S A, O A ROk AT

£ 1 &% 1 &9 "H-NMR 1 “C-NMR #E (400/100
MHz, CD;COCD;)

Table 1 'H-NMR and “C-NMR data of compound 1
(400/100 MHz, CD;COCD;)

{7ZDA ¢ o
2 80.1 5.44 (dd, J=13.0, 3.0 Hz)
3 43.6 3.19 (dd, J=17.0, 13.0 Hz)
2.72 (dd, J=17.0, 3.0 Hz)
4 197.3
5 165.3
6 96.8 5.96 (d,J=2.0 Hz)
7 164.5
8 95.9 5.96 (d,J=2.0 Hz)
9 167.3
10 103.2
1’ 130.8
2! 131.0  7.32(d,J=2.0Hz)
3 127.2
4 157.4
5 117.0  6.87(d,J=8.4 Hz)
6 1272 7.27(dd,J=8.4,2.0 Hz)
1" 389  2.90(d,J=72Hz)
2" 770 4.41(d,J=72Hz)
3" 148.5
4" 110.7  4.78(s)
4.97 (s)
5" 18.3 1.80 (s)
5-OH 12.19 (s)
7-OH 9.60 (brs)
4"-OH 9.01 (brs)
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Hz)] 5 C-2' (¢ 131.0) H1 C-4' (5¢c 157.4) M5, ¥t
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3.0Hz, BiH]2 ST HALEE: b4k, 7 CD
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Fig.1 Structure and key HMBC correlations of compound 1

e 2. BHEEKA. 'THINMR (400 MHz,
CD;COCDs) d: 12.17 (1H, brs, 5-OH), 9.59 (1H, brs,
7-OH), 7.57~7.58 (2H, m, H-2', 6"), 7.38~7.48 (3H,
m, H-3'~5"), 6.01 (1H, d, J = 2.0 Hz, H-8), 5.97 (1H,
d, J = 2.0 Hz, H-6), 5.58 (1H, dd, J = 13.0, 3.0 Hz,
H-2), 3.18 (1H, dd, J = 13.0, 3.0 Hz, H-3a), 2.80 (1H,
dd, J = 17.0, 3.0 Hz, H-3b); "“C-NMR (100 MHz,
CD;COCD;) 6: 196.8 (C-4), 166.4 (C-7), 164.1 (C-5),
163.3 (C-9), 140.0 (C-1"), 129.5 (C-3', 5, 1294
(C-4"), 127.3 (C-2', 6'), 103.2 (C-10), 97.0 (C-8), 95.9

(C-6), 79.9 (C-2), 43.6 (C-3). LA Xl 55 ScikifiE —
H, WA 2 WTA R

WE 3. WHE KR, "TH-NMR (400 MHz,
CD;COCD;) §: 12.17 (1H, brs, 5-OH), 6.91 (1H, s,
H-2"), 6.80 (1H, s, H-5"), 5.95 (2H, s, H-6, 8), 5.35
(1H, dd, J = 13.0, 3.0 Hz, H-2), 5.34 (1H, t, J = 7.0
Hz, H-2"), 3.35 (1H, d, J = 7.0 Hz, H-1"), 3.11 (1H,
dd, J = 13.0, 3.0 Hz, H-3a), 2.71 (1H, dd, J = 17.0, 3.0
Hz, H-3b), 1.71 (6H, s, H-4", 5"); *C-NMR (100
MHz, CD;COCD;) d: 196.3 (C-4), 166.4 (C-7), 164.3
(C-5), 163.4 (C-9), 144.4 (C-5'), 143.4 (C-4'), 131.6
(C-3"), 129.7 (C-1"), 128.2 (C-3), 122.6 (C-2"), 119.1
(C-2'), 111.2 (C-6"), 102.3 (C-10), 95.9 (C-6), 95.0
(C-8), 79.2 (C-2), 42.6 (C-3), 28.2 (C-1"), 25.0 (C-4"),
17.0 (C-5"). LA %ot b5 somkdron —s0Y, e
WA 3 4 sigmoidin B

WEY 4: WHOK A, 'HANMR (400 MHz,
CD;COCD;) &: 12.19 (1H, brs, 5-OH), 7.28 (1H, d,
J=2.0 Hz, H-2'), 7.21 (1H, dd, J = 8.0, 2.0 Hz, H-6"),
6.89 (1H, d, J = 8.0 Hz, H-5"), 5.95 (2H, s, H-6, 8),
5.42 (1H, dd, J = 13.0, 3.0 Hz, H-2), 5.36 (1H, t, J =
7.0 Hz, H-2"), 335 (1H, d, J = 7.0 Hz, H-1"), 3.18
(1H, dd, J = 13.0, 3.0 Hz, H-3a), 2.71 (1H, dd, J =
17.0, 3.0 Hz, H-3b), 1.71 (6H, s, H-4", 5"); "*C-NMR
(100 MHz, CD;COCD3) &: 197.3 (C-4), 167.3 (C-7),
165.3 (C-5), 164.4 (C-9), 156.2 (C-4"), 132.7 (C-3"),
130.8 (C-17), 129.1 (C-2"), 129.0 (C-3"), 126.3 (C-2",
123.5 (C-6'), 115.7 (C-5'), 103.2 (C-10), 96.8 (C-6),
95.8 (C-8), 80.1 (C-2), 43.5 (C-3), 29.1 (C-1"), 25.9
(C-4"), 17.9 (C-5"). LL ¥ 5 Scipdiin —s50), %
WEAE M) 4 4 licoflavanone.

WY 5. WHFEEGRE A, 'TH.NMR (400 MHz,
CD;COCD;) §: 12.19 (1H, brs, 5-OH), 9.57 (1H, brs,
7-OH), 7.57 (2H, d, J = 7.0 Hz, H-2', 6'), 7.38~7.47
(3H, m, H-3'~5), 6.05 (1H, s, H-6), 5.58 (1H, dd, J =
13.0, 3.0 Hz, H-2), 5.40 (1H, t, J = 7.0 Hz, H-2"), 3.22
(1H, d, J = 7.0 Hz, H-1"), 3.13 (1H, dd, J = 13.0, 3.0
Hz, H-3a), 2.84 (1H, dd, J = 17.0, 3.0 Hz, H-3b), 1.62
(3H, s, H-5"), 1.61 (3H, s, H-4"); "*C-NMR (100
MHz, CD;COCD;) d: 197.0 (C-4), 164.8 (C-7), 162.3
(C-5), 161.8 (C-9), 140.2 (C-1"), 131.3 (C-3"), 129.5
(C-2', 6'), 129.4 (C-4"), 127.3 (C-3', 5'), 123.5 (C-2"),
109.2 (C-8), 103.2 (C-10), 95.4 (C-6), 79.9 (C-2), 43.8
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(C-3), 25.9 (C-5"), 21.7 (C-1"), 17.8 (C-4"). LA_- %k
HcmkaiE — 5", Mt A Y 5 o 6-5 Ak
LS

WE 6: WE ARG S (PED. "H-NMR
(400 MHz, CD;COCDs) &: 11.71 (1H, brs, 5-OH),
7.28 (1H, d, J = 2.0 Hz, H-2), 7.21 (1H, dd, J = 8.0,
2.0 Hz, H-6'), 6.89 (1H, d, J = 8.0 Hz, H-5'), 6.02 (1H,
d, J=2.0 Hz, H-8), 5.99 (1H, d, J = 2.0 Hz, H-6), 5.19
(1H, d, J = 11.7 Hz, H-2), 4.68 (1H, d, J = 11.7 Hz,
H-3); “C-NMR (100 MHz, CD;COCD;) §: 197.1
(C-4), 166.9 (C-7), 164.0 (C-5), 163.2 (C-9), 137.5
(C-1'), 128.8 (C-4"), 128.3 (C-3', 5'), 128.0 (C-2', 6'),
100.7 (C-10), 96.3 (C-6), 95.3 (C-8), 83.6 (C-2), 72.3
(C-3). DAEXd 5 ek —5", M eie s
6 MR FAZR

&YW 7. HHEOKHA. 'THINMR (400 MHz,
CD;COCD3) d: 12.10 (1H, brs, 7-OH), 8.26 (2H, d,
J =17.0 Hz, H-2', 6"), 7.51~7.59 (3H, m, H-3'~5),
6.58 (1H, s, H-6), 6.30 (1H, s, H-8), 2.84 (2H, s, 5,
3-OH); “C-NMR (100 MHz, CD;COCDs) 6: 176.1
(C-4), 164.4 (C-7), 161.4 (C-5), 157.2 (C-9), 1453
(C-2), 137.1 (C-3), 131.1 (C-10), 130.1 (C-4"), 128.6
(C-2', 6), 127.7 (C-3', 5'), 103.5 (C-1'), 98.4 (C-6),
93.8 (C-8). LA ¥t 15 Scikfis— 5", ks fh
EWT EREE.

WA 8: Tkt IRSS i CHEE) .. 'H-NMR (400
MHz, CD;COCD;) d: 13.03 (1H, brs, 5-OH), 8.16
(1H, brs, 7-OH), 7.46 (2H, d, J = 8.3 Hz, H-2', 6),
7.45 (1H, s, H-2), 6.91 (2H, d, J = 8.3 Hz, H-3, 5),
6.43 (1H, s, H-8), 6.29 (1H, s, H-6); C-NMR (100
MHz, CD;COCD3) d: 181.7 (C-4), 165.0 (C-4'), 163.9
(C-7), 158.4 (C-9), 154.3 (C-2), 124.0 (C-1"), 123.1
(C-3), 116.0 (C-3"), 106.2 (C-10), 99.9 (C-6), 94.5
(C-8) VL - ¥dfs 5 kit — 51", s e th 5w
8 WYRIARE,

A 9: Tt kPIRE: i CHEE) . 'H-NMR (400
MHz, CD;COCD;) d: 13.06 (1H, brs, 5-OH), 8.22
(1H, brs, 7-OH), 7.82 (1H, s, H-2), 7.25 (1H, d, J =
1.5 Hz, H-2"), 7.08 (1H, d, J = 8.0 Hz, H-6"), 6.88 (1H,
d, J = 8.0 Hz, H-5"), 6.42 (1H, d, J = 1.5 Hz, H-6),
6.29 (1H, d, J = 1.5 Hz, H-8), 3.89 (1H, s, 4-OCH):
BC.NMR (100 MHz, CD;COCDs) §: 181.6 (C-4),
163.9 (C-5), 159.0 (C-9), 154.6 (C-2), 148.0 (C-4"),

147.7 (C-3), 124.1 (C-3), 123.4 (C-1'), 122.7 (C-6"),
115.7 (C-5"), 113.6 (C-2'), 99.9 (C-6), 94.5 (C-8), 56.3
(C-OCH3). LA_E¥s 5 scikaps — 8, i eth
G 9 MU,

WEY 10 Ak AK. 'H-NMR (400 MHz,
CD;OD) 6: 8.04 (2H, d, J = 8.5 Hz, H-2', 6'), 6.87
(2H, d, J = 8.5 Hz, H-3, 5'), 6.39 (1H, d, J = 1.4 Hz,
H-8), 6.20 (1H, d, J = 1.4 Hz, H-6), 5.11 (1H, d, J =
6.7 Hz, H-1"), 450 (1H, d, J = 1.1 Hz, H-1"");
BC-NMR (100 MHz, CD;OD) 6: 178.0 (C-4), 164.6
(C-7), 161.6 (C-5), 160.1 (C-4'), 158.0 (C-9), 157.1
(C-2), 134.1 (C-3), 130.9 (C-2', 6"), 121.3 (C-1"),
114.7 (C-3', 5'), 1042 (C-1"), 103.1 (C-10), 101.0
(C-1"), 98.5 (C-6), 93.4 (C-8), 76.7 (C-3"), 75.8
(C-5"), 74.2 (C-2"), 72.4 (C-4""), 70.8 (C-4"), 70.6
(C-2"), 70.0 (C-3""), 68.3 (C-5""), 67.1 (C-6"), 16.5
(C-6")o Lh ¥t 5 scmvipiE — 5, ik etb s
Y110 4 1L 25 /-3-0-B-D- 25 i1

& 11 kK. 'TH.NMR (400 MHz,
CD;0D) : 7.65 (1H, d, J = 2.1 Hz, H-2'), 6.08 (1H,
dd, J = 8.4, 2.1 Hz, H-6'), 6.85 (1H, d, J = 8.4 Hz,
H-5'), 6.38 (1H, d, J = 2.1 Hz, H-8), 6.19 (1H, d, J =
2.1 Hz, H-6), 5.09 (1H, d, J= 7.5 Hz, H-1"), 4.51 (1H,
d, J=0.9 Hz, H-1""); “C-NMR (100 MHz, CD;0D)
5: 177.9 (C-4), 164.6 (C-7), 161.5 (C-5), 157.9 (C-9),
157.0 (C-2), 148.4 (C-4"), 144.4 (C-3'), 1342 (C-3),
122.1 (C-6"), 121.6 (C-1'), 116.2 (C-5"), 114.6 (C-2'),
104.2 (C-10), 103.3 (C-1"), 101.0 (C-1""), 98.5 (C-6),
93.4 (C-8), 76.7 (C-3"), 75.8 (C-5"), 74.3 (C-2"), 72.5
(C-4"), 70.8 (C-4"), 70.7 (C-2'""), 69.9 (C-3""), 68.3
(C-5""), 67.1 (C-6"), 16.5 (C-6"")o LI H¥s L5 Sk
S, WA 1 T,

A 12 kY . "H-NMR (400 MHz,
CD;COCDs) 6: 8.03 (2H, s, 3/, 5-OH), 7.78 (1H, s,
3-OH), 6.62 (1H, d, J=2.0 Hz, H-2), 6.51 (1H, d, J =
2.0 Hz, H-6), 6.22 (2H, d, J = 2.1 Hz, H-2', 6'), 6.19
(1H, t, J = 2.0 Hz, H-4"), 5.26 (1H, t, J = 7.2 Hz, H-8),
3.73 (3H, brs, 4-OCHs3), 3.28 (1H, d, J = 7.2 Hz, H-7),
2.71 (4H, brs, H-a, B), 1.72 (3H, s, H-11), 1.71 (3H, s,
H-10); “C-NMR (100 MHz, CD;COCD;) J: 159.3
(C-3), 150.6 (C-3), 145.1 (C-1'), 144.8 (C-4), 138.7
(C-1), 135.5 (C-5), 132.1 (C-9), 124.4 (C-8), 121.3
(C-6), 115.0 (C-2), 107.7 (C-2), 101.1 (C-4), 60.7
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(-OCH3), 38.6 (C-B), 37.9 (C-a), 29.1 (C-7), 25.9
(C-11), 17.9 (C-10). A E¥df 5 scikapis—5™,
W A Y 12 4 o,0'-dihydro-3,5,3'-trihydroxy-

4'-methoxy-5'-isopentenyl-stilbene.
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