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152. 6( C=3, C-5 ), 137. 2( C4'), 102. 8(Co—IX 2),
77.2( G5 2),76.5(G3 2),74.2( =X 2),
70. 0(Co—4 2),61 0( G—6< 2),56. 4(& OCHs),
[31]
3-08D- (I1): ' HNMR
38. 03[ H-2', H-6 (2H.d,J= 8.8 Hy) |, 6. 87[H3 ,
H-5 (2H,d.J= 8.8 Hz) ], 6. 42( H-8), 6. 19( H-6),
5.44(1H,d,J= 7.6 Hz); " CNMR 8177. 4(C—4),
164. 3( C=7), 161. 2( C=5), 159. 9(C4'), 156 4( C-
2), 156.3( ¢-9), 133.3(3), 130. 8( ¢2', ¢-6),
120.9( C-1'), 115. 1 (C3", €¢5'), 104. 0 (C-10),
98. 7(C—6),93. 7( C-8), 101. 1( Ce-1, 3-O-Glc), 77. 4
(G:-5),76. 5(Cc-3),74 2( (:2), 70.0(Cc4), 60. 9
(Ce-6), 4
7O - - -3-08-D-
(IV): "HNMR 88. 08[ H-2, H-6 ( 2H, d,
J= 88 Hz)], 690 [H3', H5'(2H, d, J= 87
Hz) ], 6.81( H-8), 6.44 ( H=6), 5. 54 (1H, br.s,
Rha), 5. 47(1H,d,J= 7.2 Hz), 1. 10( 3H, d, J= 6 4
Hz); "CNMR 8177. 6( C4), 161. 6( C-7), 160. 8( C-
5),160.0(C4'), 156.7( C=2), 156. 0( C-9), 133. 5
(C-3), 130.9( 2, ¢-6'), 120.7(c-1'), 115. 1( C-
3, C5'), 105 6( C-10), 98 4( C-6), 94. 2( C-8),
100. 8( Co-1, 3-0-Gle), 77. 4( Co-5), 76. 4( Gz 3),
74.2( (5=2), 70. 2( (s—4) , 60. 8( (:—6), 99. 3( Cr-1,
7-O-Rha), 71 6 ( (r—4), 70. 1( (x=3), 70. 0( Cx—=2),
69. 7(Cr-5) , 17. 8(Cr-6), bl

(V ): "HNM R 87. 78[H=2', H-6 ( 2H, d,
J= 84 Hz)], 6,90 [H3', H5'(2H, d, J= 8.5
Hz) |, 6. 78 ( H-8), 6.45( H-6), 5. 54( 1H, br. s,
Rha'), 5 29(1H, br. s, Rha), 1. 01(3H, d,J= 6.4
Hz) ,0.79( 3H,d,J= 6.0 Hz); ° CNM R 8177. 8(C-
4), 161. 6( C-7) , 160.9( C-5), 160.0( c4'), 157. 6
(C2), 156.0(C9), 134 5(C-3), 130.5(¢=2, C-
6),120.3(C-1"), 115. 3(C3',C-5"), 105. 7(C-10),
98.4( C-6), 94.5( C-8), 101. 8 ( Cr-1, 3-O-Rha),
71. 5( (r—4),70. 5( Cr3), 70. 2( Cr2), 69. 9( Cr-5),
17. 8( Cr=6), 99. 3 ( Cx -1, 7-O-Rha), 71. 1( Cx 4),
70.3( G =3), 70. 2( Cx 2), 69. 7( Cx¥=5), 17. 3( Cx -
6), Bl
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Chemical constituents from root of Glycyrrhiza uralensis

ZHU Xu-min, DI Ying—tong, PEN G Shu-in, WANG Ming—%kui, DING Li—shengx
( Chengdu Institute of Biology, CAS, Chengdu 610041, China)

Abstract Object

To investigate the chemical constituents from the roots of Glycyrrhiza uralensis

Fisch. Methods The constituents were isolated on normal and reversed silica gel column chromatography

and their structures were identified by spectral evidence. Results

A new oleanane-type triterpenoid

saponin and twelve known compounds, including two triterpenoid saponins, two cumarins and eight

flavonoids, were isolated. Conclusion

The new compound was elucidated as 3-O-p D~ 6-methyl) glu-

curonopyranosyl (1> 2) -D-glucuronopyranosyl | 24-hydroxy—glabrolide on the basis of ESI-MS, "HNM R,

“CNMR, HMQC and HMBC spectral evidence.
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As apart of investigation on glycyrrhiza, a fa—
mous Chinese herbal medicine, a new oleanane-
type triterpenoid saponin was isolated from the
Fisch.

two

roots of Glycyrrhiza uralensis Twelve

known compounds, including triterpenoid
saponins, two cumarins and eight flavonoids were
also isolated. This paper deals with the isolation

and structure elucidation of these compounds.

Fig. 1 Sturcture and key HMBC correlation of 1

1 Results and discussion

Compound I was obtained as white powder,
[ [+ 3.5 Its molecular formula was assigned as
G H2O7 by HR-ESIMS ([M+ HJ] mk
851. 402 9, cale. 851. 406 5). The IR spectrum of
I showed the presence of hydroxyl (3 447 em ')
and carbonyl groups (1753 cm 1 ). "HNM R and
“CNMR spectra (Table 1) of T suggested it was a
24-hydroxy —glabrolide }O—glycoside[u] . Acidic
hydrolysis of I on TLC indicated that sugar moiety
was composed of glucuronic acid. “CNM R signals
due to the sugar moiety suggested it was glu—

curonopyranosyl (> 2) —glucuronopyanosyl[z] and

the anomeric proton signals at & 4. 97 (d, J= 7.6
Hz) , and 5.59 (d, J= 7.2 Hz) indicated that the
two glucuronopyranosyls were in-orientated. Sig—
nals at & 52 1 and &1 3. 82 showed one of the glu-
curonopyranosyl was methyl esterified and the
fragment ion at m z 659 [M - 191] in negative
ion ESI-M S/M S analysis revealed that the terminal
glucuronopyranose was esterified- It was proved
by the correlation in HM BC spectrum. Therefore,
the structure of 1 was elucidated as 3-O-[B-D~ 6-
methyl) glucuronopyranosyl ( > 2)-D-glucuron-
opyranosyl | 24-hydroxy—glabrolide shown in Fig.
1. Analysis of HMQC and HM BC spectra allows
proton and carbon signals assigned in Table L

Compound I can not be detected from the hot
water extract of the roots of G. wuralensis by
HPLC-MS (ODS column, MeO H/H0). So it may
be an artifact due to the use of methanol in column
chromatography and the original naturally occur-
ring compound should be 3-O-3 -D-glucuronopy—
ranosyl (1> 2) -D-glucuronopyranosyl | 24-hydrox—
yglabrolide which was detected in curde saponin by
HPLC-MS (ODS column, MeOH/R0).

Based on directed comparison with the pub-

the

known compounds were identified as liquiritigenin,

pinocembrin'*!,  isoliquiritigenin"’,

[7

lished spectral data and authentic samples,

liquiritin®!,
]
. glyey-

. 8 . 9 R
rol, 1sog]ycyrol”, licoflavonol”', licoricidin"",

D ro G .
liquiritigenin-7, 4 —dlgluco&de[ ", ononin

. T . . 2
glycyrrhizc acid""! and licorice—saponin %, re-
spectively.

2 Experiment
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Table 1 '"HNMR and " ONMR data of compound I (pyridine-ds)

C 3 o C o8 ot C o o
1 39.6 2095 16 25.9 L. 06, 1. 44, 2H, br ! 104.5 4.97,1H,d,J= 7.6
2 266 136 17 35.7 2 82.3 424,11
3 89.8 345 1Hdd,J= 11645 18 44.6 226, 1H, br 3 77.7 426,10
4 44.4 19 40.8 L. 71,2H, br 4 72.9 4.50,1H
5 56.1 0831H 20 4.1 5 77.9 4 54,1H
6 18.5 1.29,2 13,2H, br 21 38. 1 1. 94, 2H, br 6 172.2

7 33.5  121,1 36,2H,br 22 83.9 416, 1H,d,J= 5.8 i 105. 8 559, 1H
8 44.9 23 23.0 1. 44,3H, s o4 75.7 4.22,1H
9 6.9 238 1Hs 24 63.3 3.67,4.33,J= 11.6 36 77.3 4. 46, 1H
10 37.1 25 16.5 1. 20, 3H, s 4 72.7 436,11
11 198.9 26 18.5 0. 95, 3H, s 5 77.7 4.47,1H
12 130.0 5.66,1H,s 27 22.3 1. 32,30, s 6 170.2
13 164.3 28 24.0 0. 88,3H, s ocH  52.1 3. 82,3H
14 45.0 29 20.3 1. 15,3H, 5

15 25.2  1.54,1 63,2H, br 30 179.6

2.1 General experimental procedures: Optical ro—
tation was measured with PE-241 polarimeter.

Spectral data were obtained using the following ap—
paratus IR spectrum with a Nicolet MX-l spec—
trometer; NMR spectra with a Varian Unity Ino-
va—400  spectrometer  with
(TM S) as an internal standard; HRESI-M S spec—
trum with a Bruker Daltonics Apex Il mass spec—
trometer and MS/MS and HPLC-MS analysis with
a ThermoFinnigan LCQDECA mass spectrometer-

Silica gel (170200 mesh) and Lobar LiChroprep

RP-18 column were used for column chromatogra—

tetramethylsilane

phy.
22 Plant materiat The roots of G. wralensis
Fisch. ( Gancao) were collected in 1999 from

Chifeng, Neimeng, China.

2.3  Extraction and isolation The air-dried and
powdered glycyrrhiza (2 kg) was on ultrasonic ex—
traction with N Bs—-EtOH-FLO (0.5*% 10* 89.5)
for three times. After removal of the solvent, the
syrup was suspended in H2O and extracted with
ethyl acetate for three times. Then the HO frac—
tion was adjusted to pHe 2 by adding 700 SO,
and centrifugalized to separate the precipitate. By
using silica gel ( petroleum /acetone or CHCL-
MeO H) and RP-18 (M eO H-H0) columns, liquir-
itigenin (300 mg), liquiritin (8 g), pinocembrin
(12 mg) , isoliquiritigenin ( 10 mg), liquiritigenin—
7, 4,—diglucoside (100 mg), ononin (240 mg),
glycyrol (350 mg), isoglyeyrol (120 mg), li-
coflavonol (100 mg) and licoricidin (380 mg) were

isolated from ethyl acetate extract and 1 (10 mg),
glycyrrhizic acid (2 g) and licorice—saponin F: (30
mg) from the precipitate, respectively.
2.4 Identification

Compound [ white powder, [a b+ 3.5
(CHCECHOH= 1* 5, ¢= 0.002). IRvma cm "
3447, 2949, 1753, 1658, 1085, 1048; ESI-
MS-MS(-) m/k: 659 [M- gluCH ] (849~
659); HRESI-MS(+ ) m /= 851.4029 ([M+
HT , Gs Hs 017, cale 851.4065), 467.3127
([M= (gluCH - gluO)T] , Go Hs 0+, calc
467. 316). "HNMR and " CNMR data were shown
in Table 1.
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(daucosterol, III ). (salicylic acid, IV ) (emodin, V ) (rutin, VI ) 3-08-
(kaempferol—3'0]9 —utinoside, VII} 3-08- (kaempferol—3-0$ —robinobinoside, Vll ) -
3-08 -DH 6-E- ) - [kaempfer01—30 B -D~ 6-£ p-hydroxycinnamoyl) glucopyranoside,
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Studies on chemical constituents of Hibiscus mutabilis
YAO Li-yun, LU Yang, CHEN Ze-nai
( Department of Chemistry, Shanghai Second Medical University, Shanghai 200025, China)

Abstract Object To study the chemical constituents of Hibiscus mutabilis 1.. Methods Isolation
and purification were carried out on silica gel, or polyamide column chromatography efc. Constituents were
identified and structurally elucidated by physicochemical properties and spectral analysis. Results Ten
compounds were obtained, nine of them were determined as tetracosanoic acid (I ), B-sitosterol (II ),
daucosterol (IIl'), salicylic acid (IV ), emodin (V ), rutin (VI ), kaempferol-3-O8 —rutinoside (VI ),
kaempferol-3-O B-tobinobinoside (Vll ) and kaempferol-3-O8 D+ 6-£-p -hydroxycinnamoyl) —glucopyra—
noside (IX'). Conclusion All compounds are isolated from the plant for the frist time exceptIl and VI.

Key words Hibiscus mutabilis 1.; flavonoid glycosides; sterol
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