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Abstract — Eight compounds were isolated from the roots of Glycyrrhiza glabra by the tyrosinase inhibitory activity guided
fractionation, and their structures were identified as liquiritigenin (1), isoliquiritigenin (2), isoliquiritigenin-2'-O-methyl ether
(3), liquiritin (4), isoliquiritin (5), ononin (6), glycycoumarin (7), glycyrol (8) by analysis of spectral data. Compound 3 exhib-
ited the most potent inhibitory effect on mushroom tyrosinase activity (1Cs,, 47 M).
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Table I. Inhibitory Effect of Solvent Fractions from the
Roots of Glycyrrhiza glabra on the Mushroom Tyrosinase
Activity in vitro

Fraction ICs, (ug/mb
CHCI, fr. 20-50
EtOAc fr. 20-50
H,0 fr. 200<

/& silicagel (70-230 mesh, Merck), Sephadex LH-20
(25-100 i, Sigma), MCI-gel CHP-20P (75150 1, Mitsu-
bishi Chem. Co.), RP-18 (40—63 um, Merck), Cosmosil
(Nacalai tesque) 52 ARSI T DAk 2= vanillin-
sulfuric acid Al 9, 10% sulfuric acid A] %}, anisaldehyde
sulfuric acid A|9S AME31%1th. Tyrosinase SAAIE A}
48 A %F2 mushroom tyrosinase (Sigma), L-tyrosine
(Sigma), 3,4-dihydroxyphenylalanine (DOPA) (Sigma) 5-°]
™, buffer2+= Sodium-phosphate bufferg AR&-313c},

& 3 23| - A6 742] MeOH ex2 CH,CL,,
EtOAc, HOR #83to 7t £8o g 8489 A4
& ¢ ZAI(Table 1), 7718 FolAe] A G &
7b 978 Ao EIEY f7)8uEE EEges 2
23}t (Table I).
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Liquiritigenin (1) — 'H-NMR (250 MHz, CD,OD) : 2.85
(1H, dd, J=13.0, 16.9 Hz, H-3), 2.66 (1H, dd, J=2.9, 16.9
Hz, H-3), 5.34 (1H, dd, J=2.9, 13.0 Hz, H-2), 6.34 (1H,
d, J=2.3 Hz, H-8), 6.48 (1H, dd, J=2.3, 8.7 Hz, H-6),

Table II. Inhibitory Effect of Isolated Compounds from the
Roots of Glycyrrhiza glabra on the Mushroom Tyrosinase
Activity in vitro

Con;\?sund Compound name ICS‘EI\:I/;ﬂue
1 Liquiritigenin 200<
2 Isoliquiritigenin 200<
3 Isoliquiritigenin-2"-O-methyl ether 47
4 Liquiritin 200<
5 Isoliquiritin 200<
6 Ononin 200<
7 Glycycoumarin 200<
8 Glycyrol 200<
Control Kojic acid 154
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6.81, 7.30 (each 2H, d, J=8.6 Hz, H-2', 3', 5, 6", 7.71
(1H, d, J=8.7 Hz, H-5). "C-NMR (62.5 MHz, CD,0OD) :
44.9 (C-3), 81.0 (C-2), 103.8 (C-8), 111.7 (C-6), 114.9
(C-10), 116.3 (C-3', 5", 129.0 (C-2', 6", 129.9 (C-9),
131.3 (C-1"), 158.9 (C-4), 165.5 (C-9), 166.7 (C-7), 193.6
(C=0).

Isoliquiritigenin (2) — 'H-NMR (250 MHz, CD;0D) :
6.28 (1H, d, J=2.3 Hz, H-3), 6.40 (1H, dd, J=2.3, 8.8 Hz,
H-5), 6.84 (2H, d, J=8.8 Hz, H-3, 5), 7.59 (2H, d, J=8.8
Hz, H-2, 6), 7.57 (1H, d, J=15.5 Hz, H-ar), 7.76 (1H, d,
J=15.5 Hz, H-B), 7.94 (1H, d, J=8.8 Hz, H-6), "C-NMR
(62.5 MHz, CD,0D) : 102.8 (C-3", 108.2 (C-5"), 113.7
(C-19, 115.9 (C-3, 5), 117.3 (C-o0), 126.9 (C-1), 130.8 (C-
2, 6), 132.4 (C-6), 144.7 (C-B), 160.5 (C-4), 165.3 (C-2),
166.5 (C-4", 192.5 (C=0).

Isoliquiritigenin-2'-O-methyl ether (3) — 'H-NMR
(250 MHz, CD,0D) : 3.85 (3H, s, OMe), 6.43 (2H, m,
H-3', 5, 6.87 (2H, d, J=8.8 Hz, H-3, 5), 7.57 (1H-d,
J=8.8 Hz, H-6"), 7.57 (1H, d, J=15.6 Hz, H-a), 7.94 (2H,
d, J=8.8 Hz, H-2, 6), 8.02 (1H, d, J=15.6 Hz, H-B). "’C-
NMR (62.5 MHz, CD,0D) : 99.9 (C-3", 109.2 (C-5"),
116.3 (C-3, 5), 116.7 (C-1"), 119.4 (C-ar), 131.4 (C-1),
131.7 (C-6", 132.1 (C-2, 6), 141.3 (C-B), 162.1 (C-2),
163.1 (C4", 163.5 (C-4), 56.2 (OMe), 191.7 (C=0).

Liquiritin (4) — "H-NMR (250 MHz, DMSO-d,) : 2.66
(1H, dd, J=2.7, 16.7 Hz, H-3), 3.07-3.40 (5H, m, 2", 3",
4", 5" and H-3), 346 ((1H, dd, J=5.4, 11.2 Hz) and 3.68
(1H, dd, J=3.8, 11.5 Hz, H-6")), 4.88 (1H, d, J=7.1 Hz,
H-1"), 5.52 (1H, dd, J=2.5, 12.6 Hz, H-2), 6.34 (1H, d,
J=2.1 Hz, H-8), 6.50 (1H, dd, J=2.1, 8.7 Hz, H-6), 7.06
(2H, d, J=8.7 Hz, H-3, 5'), 7.44 (2H, d, J=8.7 Hz, H-2,,
6", 7.64 (1H, d, J=8.7 Hz, H-5). "C-NMR (62.5 MHz,
DMSO-d,) : 78.9 (C-2), 43.4 (C-3), 190.2 (C-4), 132.6
(C-5), 110.8 (C-6), 164.9 (C-7), 102.8 (C-8), 163.3 (C-9),
113.8 (C-10), 132.6 (C-1), 128.2 (C-2), 116.4 (C-3"),
157.7 (C-4"), 116.4 (C-5), 128.2 (C-6), 100.5 (C-1"), 73.4
(C-2"), 76.8 (C-3") 69.9 (C-4"), 77.3 (C-5"), 60.9 (C-6").

Isoliquiritin (5) — "H-NMR (250 MHz, DMSO-d) & :
8.19 (1H, d, J=9.0 Hz, H-6"), 7.87 (1H, d, J=15.0 Hz, H-00),
7.86 (2H, d, J=9.0 Hz, H-2, 6), 7.76 (1H, d, J=15.0 Hz,
H-B), 7.07 (2H, d, J=9.0Hz, H-3, 5), 6.39 (1H, dd, J=2.2,
9.0 Hz, H-5", 6.28 (1H, d, J=2.2 Hz, H-3'), 498 (1H, d,
J=7.1 Hz, H-1" of glc), 3.70 and 3.47 (2H, m, H-6"),
3.10-3.40 (4H, m, 2", 3", 4", 5"). PC-NMR (62.5 MHz,
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DMSO0-d,) §: 166.1 (C-2"), 165.4 (C-4"), 159.7 (C-4),
143.8 (C-a0), 133.3 (C-6"), 131.1 (C-2, 6), 128.6 (C-1),
119.3 (C-B), 116.7 (C-3, 5), 113.3 (C-1), 108.4 (C-5),
102.8 (C-3", 100.1 (C-1"), 77.4, 76.8, 73.4, 69.9 (C-2",
3", 4" 5", 60.9 (C-6"), 191.8 (C=0).

Ononin (6) — 'H-NMR (250 MHz, DMSO-d;) : 8.43
(1H, s, H-2), 8.05 (1H, d, J=8.8 Hz, H-5), 7.52 (2H, d,
J=88 Hz, H-3, 5, 7.23 (1H, d, J=2.0 Hz, H-8), 7.14 (1H,
dd, J=2.0, 8.8 Hz, H-6), 699 (2H, d, J=8.8 Hz, H-2', 6),
509 (1H, d, J=4.2 Hz, H-1"), 3.78 (3H, s, -OMe), 3.10-
3.80 (6H, m, 2", 3", 4", 5", 6"). "C-NMR (62.5 MHz,
DMSO-dy) : 74.9 (C-4), 175.0 (C-4), 161.7 (C-7), 159.2
(C-4"), 157.3 (C-9), 153.9 (C-2), 130.3 (C-2', 6, 127.2
(C-5), 1242 (C-3), 123.6 (C-1), 118.7 (C-10), 115.8 (C-
6), 113.8 (C-3', 5", 103.6 (C-8), 100.2 (C-1"), 774, 76.7,
733, 69.8 (C-2", 3", 4", 5"), 60.8 (C-6"), 55.4 (OMe).

Glycycoumarin (7) — 'H-NMR (250 MHz, acetone-dj)
: 1.63, 1.75 (each 3H, s, CH,x2), 3.84 (3H, s, ~OCH,),
521 (1H, t, J=7.0Hz, H-2"), 640 (1H, dd, J=2.4, 8.0 Hz,
H-5), 6.46 (1H, d, J=2.4 Hz, H-3"), 6.67 (1H, s, H-8),
7.20 (1H, d, J=8.0 Hz, H-6), 7.94 (1H, s, H-4), 334 (2H,
d, /=8.0 Hz, H-1"). C-NMR (62.5 MHz, acetone-d) & :
161.1 (C=0), 159.7 (C-7), 158.7 (C-2'), 156.1 (C-4",
155.7 (C-5), 153.5 (C-9), 137.1 (C-4), 131.7 (C-6'), 130.8
(C-3"), 122.7 (C-2"), 120.8 (C-3"), 118.9 (C-6), 114.2 (C-
1", 106.8, 106.7 (C-5, 10", 103.1 (C-3), 97.9 (C-8), 62.5
(OCH3), 24.9 (C-5"), 22.4 (C-1"), 17.0 (C-4".

Glycyrol (8) — 'H-NMR (250 MHz, DMSO-dy) &: 1.64
(3H, s, H-3Y, 1.75 (3H, s, H-4"), 3.31 (2H, d, overlapped
with H,0, H-1), 5.18 (1H, t, J=6.1 Hz, H-2), 6.76 (1H, s,
H-4), 6.94 (1H, dd, J=2.0, 8.4 Hz, H-8), 7.15 (1H, d,
J=2.0 Hz, H-10), 7.70 (1H, d, J=8.4 Hz, H-7). "C-NMR
(62.5 MHz, DMSO-d) : 17.7 (C-5), 22.0 (C-1), 254 (C-
4", 62.3 (OMe), 98.5 (C-4), 99.2 (C-10), 99.7 (C-1a),
102.2 (C-6a), 114.0 (C-8), 114.3 (C-7a), 119.7 (C-2),
120.4 (C-7), 122.4 (C-2"), 130.8 (C-3"), 152.9 (C-4a),
153.8 (C-1), 156.1, 156.9 (C-9, 10a), 157.4, 158.1 (C-11a,
6), 159.4 (C-3).
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Fig. 1. Chemical structures of isolated components from the roots of Glycyrrhiza glabra.
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A= doublet®] ABX type2] proton signalE©] ¥2HE T}
BC-NMR spectrume §193.69) carbonyl carbong H] &3}
&] benzene ring®ll oxygen bearing carbon signal®] 371(8
158.9, 165.5, 166.7)7t 2= 3 80~ 135 ppm Atelel| 107H

0] =
AT

o] methine signal, 2] DEPT 135° spectrumeilX] 44,99]
methylene signal®] ZAF ST o) Fe) AFE FFat &
3822 flavanoneS F4 L2 3= liguiritigenin® 2 7
52 'H-.NMR % PC-NMR spectral dataZ ¥&2] 2R3}

N w33 liquiritigenin®. & 27483 ch.”

3RHE 2= 3 Bug Ao)P o, vanillin sulfuric acid
Alekol] g o = w8l Th 'TH-NMR spectrum®ll A &
aromatic fieldol|l~] §6.289l J=2.3 Hz& m-couplingsd}2. Sl
£ doublet, §6.40°] J=2.3, 8.8 HZZ o- ¥ m-couplingd}:’
21 double doublet, 87.94% J=8.8 Hz= o-coupling 3} 3L
21+ doublet®] ABX type?] signalE°| #Z L, §6.84,
7.5000) 7k % 7he] Gkl G ALB, type2] 1,4-2 A
3} benzene ring®] proton signal (J=8.8 Hz)E°] &=
th 227 §7.57, 7.76° trans-olefine type2] signal (J=
155 HzyE°] #3225 9] flavonoid®] CEe] 7HEHE chalcone
ZAL 1A FFER 24319 "C-NMR spectrumel]| A
= §192.52] carbonyl carbon signal H] %3} benzene
ringdll At A¢E signalel 3l (8 160.5, 165.3, 166.57
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ZHZE T §100~ 150 Aleloll 11712] methine signatso] #
te AT}, o) e AFAR o] FFES isoliquiritigenin® =
A5t 'TH-NMR 2 "C-NMR spectral dataS FZ3} H]
3} isoliquiritigenin® 2 A4 s}ict. )

shehE 32 24 222 HolH ™ vanillin sulfuric acid
Alepel] Bgao 2 whalalgith 'H-NMR spectrume comp.
2¢] 'H-NMR#} "¢ $AFst pattern B0l 9J.o1} aliphatic
field®] &3.859] methoxyl groupS-2 H.o]¥ signalo] &
H9tt. PC-NMR spectrumellX] 25 16718} carbon signal
o] FZFHAEH, methoxyl”| S A et A7t A
carbon signal®] comp. 13} 7] 37](8 162.1, 163.1, 163.5)
7t == A0 Ko} isoliquiritigenin®] Z23E hydroxyl
7] %9 ol 347t methoxylZ| 2 X3HE Aoz FH8
3, 'H-NMR 2 “C-NMR spectral dataS EE] F3x]9}
7% spectral datag P23} isoliquiritigenin-2'-O-methyl
ether® 2731t}

S 4= B FAY $2E FoRoH vanillin sul-
furic acid A2}l o= wAlslgltt. 'HNMR#F “C-NMR
spectrum®] signal pattern©] 3}gE 18] A AR, 7+
spectrum®] aliphatic regionollA Bl 71213+ signatEe] #&
F2ic}. PC-NMR spectrumelx] 2k27} A% carbon signal
o] 37H(8 157.7, 1633, 164.9)7} H& =& 02 Ho}
liquiritigenin®ll A= = IR hydroxy?| & el =&
o] etherZY=o] 3l AR FGsK). B /& gl
3171 913 comp. 45 8% HAt-dioxaneEH O 2 7Es]
3ld liquiritigenin¥ glucoseE co-TLCE <13t th
HMBC spectrumell*1i= glucose®] anomeric protons}t 4' £]€]
carbon signal®] couplingdl= cross peakS #23 = QU
. o|& S5l £ A3 liquiritigenin®] 4' ¥l glucose”}
A% liquiritin® 2 AEA 3, 'H-.NMR 2 “C-NMR
spectral dataS EFe] FH3]9} vlwsle] 2t

= 5T B9 7 BYE AojAoH, vanillin
sulfuric acid Aol FgA0 2 WAL}, 'H-NMR#} C-
NMR spectrum®] signal pattern®] 3}3HE- 29 IR} -FA}
3ht, Zt spectrum®] aliphatic region®ll*] Gl 71913+ signal
Eo| FFHAt}. "C-NMR spectrumdl| 4] Ak27t AgHd
carbon signal®] 371(8159.7, 165.4, 166.1y7} #&EE Ao
2 Ho} liquiritigenin®l]l A=o] U= Ml hydroxyl”] 5
shutel] Fo] etherd T A A2 FG3IT) T
ZTHE FUr] S8t SFE 55 SIRHE 4lx 9 e
WHoR A 71EEEl liquiritigenind} glucoseZ co-TLC
2 RIS HMBC spectrumlA= glucose®] anomeric
proton} 49]2] carbon signal®] couplingdl= cross peakE
HEL 4 3t o1& T8l £ A} liquiritigenin®] 4

‘

e

El

Kor. J. Pharmacogn.

2Jol] glucose’} AFH isoliquiritin®E Z24 %, 'H-NMR
2 BC.NMR spectral dataS 32 223} v|lwsle) 24
S L=

B3HE 6 WA FHY U= dojg o, 'H-NMRe]
A& aliphatic field14 1719] methoxyl”](8 3.78)2 H| &3}
o aromatic field*llA] 3 7H€] singlet proton signal (5 8.43),
6.99, 7.5290 Ztzt = 7he] o] sFetE A,B, typed
1,4-2%1%} benzene ring2] proton signal (J=8.6 Hz)S°| &%
=1 8.0500 J=8.8 HZZ o-couplingdlil = doublet, §7.14
o] J=2.0, 8.8 HzZ o- ¥ m-couplingd}al )= double dou-
blet, §7.239 J=2.0 HzZ m-coupling3}Z 1= doublet<]
ABX type signatSe] #3%5, 'H-NMR# "C-NMR spec-
trum®| aliphatic region®ll 3ol 711 signatEe| &€ ).
BC-NMR spectrum®l 4] §175.02] carbonyl carbons ®]&
3} benzene ringell AkA7F Aol = carbon signal©]
151539, 157.3, 1592, 161.77}F BE= o] o)l Ax=
comp. 62 4-methoxyphenylchromone®] Z4& ZH= 2o
2 24"t} 4-Methoxyphenyl group?] ZA g9 X+ chro-
mone® 9] 2 & 39 E FAH Y, 299 #EF+= proton
signal®] §8.43°.2 ull-%- A& shiftdt] 4-methoxyphenyl
group< chromone 32} 3¢joll AgH A2 FAEXU.
HMBC spectrum®|A] 2] anomeric protoni chromone®]
79¢) carbon®] couplingd= cross peakES 1T 4 U
©.™, methoxyl proton3} 4'$1¢] carbon®] coupling 3t
cross peakS &21& 4= %It} wlEbA formononetin®] 79
ol hydroxyl”] th4! glucose”} ether Z 3 ononin®| 2}
AEAF 'HNMR 2 "C-NMR spectral dataZ EFZ 2
TR} wwsle) AR s>

M 72 3R B2 Ao O™, vanillin sulfuric acid
Alekel] Bkl oz wAslgrh 'HNMROI 2718 S5
methyl proton signal (8 1.63, 1.75)°] #2= 3, 1749
geminal methylene proton signal (3 3.34)3 A =} shiftst
o] ) methine proton signal (8 5.21)°] couplingdh=
Aol HAE T, Bl PC-NMRY signal pattern®Z £ uf
isoprenyl7](§ 17.0, 22.4, 24.9, 122.7, 130.8)2] EAIE 4
g 4= A}, X3 aliphatic regionoll4] methoxyl7]ell g
3= proton signal (8 3.84)°] &It} Aromatic region
A= 7.209) J=8.0 HzE o-coupling3t3 $1E doublet,
3640 J=24, 8.0HzZ o- @ m-couplingd}al = double
doublet, & 6.46%] J=2.4 HzZ m-couplingd}Z U= doublet
o] B2 o), 1,24 trisubstituted benzene ring®] EAE F
A 5 Qe A7 $ES W Urix] C-NMR signal
E3} aromatic region] singlet proton signal 271(3 6.67,
799)% FFH o2 v[FoE o coumarinol 1,24-3]&
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benzene ring} isoprenyl”], methoxylZ|7} A3e SRME=
FA3IAcE. HMBC spectrumel}~] methoxyl protons} 5912
carbon®} couplingSh= cross peaks AT F AUNOH, T
Aol 5912 carbon3} 1" proton®] coupling®h= cross peak
5 e 5= 8k & 99]9] carbon®] 491, 8919 singlet
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A3 #FEo] 'HNMR 2 "C-NMR9] spectral dataS B
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BRHE 8o W gE warw dojgon) 'H- 2 PC-
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Ao} 33 79 'H-NMR 2 “C-NMR®) spectrum?:- 313}
£ 89 A3} B2 o), '"H-NMR spectrum®|X] aromatic
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ZE] 23, PC-NMR spectrum©l 4] aromatic fieldoll LFEF:
A 11789 signal & &1L, 160 ppm 232 AR shift
S JAE F Ut et oo AwE ke
'H-NMR 2 “C-NMR] speciral dataZ ¥]=5}d glycyrol
2 AAsn.”

219 329 tyrosinase 43 AR E = kojic acidE
HwEAR dto] 431990 23S Table 20 WERARL
. 22" 3= F isoliquiritigenin-2'-O-methyl ether®]
TR T 7P S8 Ao Ve oY, e
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