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Chemical constituents of Limonium sinense

LIU Xing-kuan
Jiangsu Provincial Key Laboratory of Coastal Wetland Bioresources and Environmental Protection, College of Life Science and

Technology, Yancheng Teachers University, Yancheng, 224051, China

Abstract: Objective To study the chemical constituents of Limonium sinense. Methods Eleven compounds were isolated by
extraction, preparation-TLC, repeat-silicagel column, Sephadex-LH20, and opened-ODS column chromatography, and identified on
the basis of physicochemical constant and spectra analysis. Results Eleven compounds were isolated and their structures were
identified as isorhamnetin (1), mannitol (2), B-sitosterol (3), oleanolic acid (4), quercetin (5), quercetin-3-O-B-D-glucoside (6),
ethylgallate (7), kaempferol (8), kaempferol-3-O-a-L-rhamnopyranoside (9), (+)-catechin (10), and isorhamnetin-3-rutinoside (11).
Conclusion Compounds 4, 6, 7, 10, and 11 are obtained from L. sinense for the first time.
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isorhamnetin-3-rutinoside
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1 #RFNES

i T 2008 4 8 HER FITLINR & AR A , 8 3h 3k
Uil 2% e B A B2 BRI BR B S e b i
R I F R ML ST Limonium sinense (Girard)
Kuntze.

X—4 WA S E A, NICOLET FT—IR50X
RILTANGIEAY, VG ZAB—HS AU Jf %4, Varian
INOVA 500 226 T k8 L A4 il e e iple i3

WO FHREIRE GFass (10~40 pm, 7 557
T, FEOGEHRR (51~71 um, 75 5L
T ), # S HEEE Sephadex LH-20(Hij #t Pharmacia
AT, HARRF Crdral, W,

2 RSN E

AR L4 B 20 kg, KRHEE, FHARRRAY$L 75%
PRSI 3 %, K 2.5h; JE, &
I, ARG DO R TR S, LA i ik
LRk gE P e . SRR T R
fiv BEIR WS IE T RS AEIORAEY) 3 I R
FIAF BT R, 3 B FE R, AL
SR SRR 1E T B KA . R A5 Fh e
R GRS BRI, HR 2
@il FFiB ODS kil . Sephadex LH-20 #fifb5%,
M AR IR TR S A T AR B A 1
(150 mg). 2 (80 mg). 3 (95 mg). 4 (50 mg);
MR LR AL 7 B AT 24L& 5 (450 mg) 6 (40
mg). 7 (75 mg). 8 (170 mg). 9 (190 mg). 10
(55mg). 11 (100 mg).

3 HZHEE

& 1: BRI K, mp 306~308 “C (MeOH),
ST HIEE. '"H-NMR (400 MHz, DMSO-d) J: 3.84
(3H, s, OCH3), 6.19 (1H, s, H-6), 6.47 (1H, s, H-8),
6.95 (1H, d, J = 8.4 Hz, H-5"), 7.70 (1H, d, J = 8.4 Hz,
H-6'), 7.79 (1H, H-2'), 9.39 (1H, s, 3-OH), 9.70 (1H,
s, 4-OH), 10.75 (1H, s, 7-OH), 12.45 (1H, s, 5-OH);
H-2"% H-6"4b T8, R B AR A2
3-OMe, 4-OH. "C-NMR (100 MHz, DMSO-d) 6
147.3 (C-2), 135.8 (C-3), 175.7 (C-4), 156.1 (C-5), 98.1
(C-6), 163.9 (C-7), 93.5 (C-8), 160.6 (C-9), 103.0
(C-10), 121.9 (C-1"), 115.5 (C-2), 146.6 (C-3), 148.8
(C-4"), 111.7 (C-5"), 121.6 (C-6"), 55.7 (OCH3). LA b-¥k
it 5 SRR 1 5 B 25 2 (isorhamnetin) FEA—3,

EY 2. otk CFEE, mp 165~167 C,
DT K. IRvee (cm™"): 3 288 (-OH), 1422, 1 281,

1082, 1019, 'H-NMR (300 MHz, DMSO-ds) i,
Y5 63.46~4.44 (10H, m) Jii 155 . C-NMR (75
MHz, DMSO-d¢) i+, 4t 6 71.4 (C-3, 4), 69.8
(C-2,5),63.9 (C-1, 6) il . 55 H EBEu M st
Al G M b, BEPR SBE-MERE-/K (7020 1) J&
IF, BUHBE TG KMnO, R0, K555
i REAE 524580, 3L TLC WP . FEM 5%
HERTR A ARG DL BB S SOk B S A —
O, W% Y (mannitol).

b &Y 3: ook i (CHCl3-MeOH), mp 132~
134 C, [a]) +35.2° (CHCL), IR vir (cm™'): 3 430
(OH), 1 640 (C=C).FAB-MS m/z: 414 [M]", 396, 330,
329, 273, 255, 138, 120, 107, 105, 95, 69, 55 (JLi).
'H-NMR (CDCls, 500 MHz) J: 5.35 (1H, br d, J = 5.0
Hz, H-6), 3.53 (1H, m, H-3), 1.01 (3H, s, H-19), 0.92
(3H, d, J = 6.4 Hz, H-21), 0.86 (3H, t, J = 7.6 Hz,
H-29), 0.84 (3H, d, J = 6.8 Hz, H-26), 0.82 (3H, d, J =
6.8 Hz, H-27), 0.68 (3H, s, H-18). '*C-NMR (CDCls,
125 MHz) d: 140.75 (C-5), 121.70 (C-6), 71.80 (C-3),
56.76 (C-14), 56.05 (C-7), 50.13 (C-9), 45.83 (C-24),
42.30 (C-13), 40.47 (C-4), 39.77 (C-12), 37.25 (C-1),
36.50 (C-20), 36.13 (C-10), 33.94 (C-22), 31.89 (C-7),
31.65 (C-2), 29.14 (C-8), 28.90 (C-25), 28.23 (C-16),
26.07 (C-23), 2429 (C-15), 23.06 (C-28), 21.20
(C-11), 19.81 (C-27), 19.03 (C-19), 18.97 (C-16),
18.77 (C-21), 11.97 (C-18), 11.85 (C-29). Liebermann-
Burchard J% W 5 BH , S 4 AR S 2R 54,
MS SR 5 2 R 7 L. L TH-NMR .
PC-NMR 5 SCHRIRIE 1) B-75 f§ e A — 80, 485
XS (B E Sigama A i, 3 TLC,
WA R a4, ke &9 3 %aeh B I
(B-sitosterol) .

&Y 4: AOE S, mp309~310 C,
[a]) +80° (CH3OH), 5T &1 A Al .
IR virr (em '): 3427, 3 074, 2 942, 2 869, 1 687, 1 640,
1452,1382,1377,1320,1274,1237,1190, 1 132,
1 107, 1 045, 1 040, 984, 883. 'H-NMR (400 MHz,
CDCly) d: 5.28 (1H, s, H-12), 3.23 (1H, d, J = 8.0 Hz,
H-3), 2.83 (1H, dd, J = 11.8 Hz, H-18), 2.95 (1H, m,
H-19), 2.22 (1H, m, H-13), 2.13 (2H, s, H-22), 1.64
(3H, s, H-26), 0.93 (3H, s, H-25), 0.86 (6H, s, H-23,
H-24), 0.76 (3H, s, H-30), 0.64 (3H, s, H-27).
C-NMR (100 MHz, CDCl3) 6: 183.06 (C-28), 30.72
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(C-20), 32.51 (C-29), 79.11 (C-3), 46.59 (C-17), 55.43
(C-5), 47.82 (C-9), 41.19 (C-18), 46.02 (C-19), 41.74
(C-14), 39.42 (C-8), 38.83 (C-4), 32.79 (C-22), 143.58
(C-13), 38.63 (C-1), 23.14 (C-16), 33.08 (C-7), 33.89
(C-21), 27.34 (C-2), 23.49 (C-30), 27.77 (C-15),
122.74 (C-12), 23.62 (C-11), 17.18 (C-26), 18.43
(C-6), 25.88 (C-27), 15.52 (C-24), 28.18 (C-23), 15.33
(C-25). EI-MS m/z: 456 (M, 5.56%), 395, 316, 302,
287, 273, 259, 248, 234, 220, 203, 189, 175, 161, 147,
133, 119, 107, 3 S Hd 15 SCuRAE FEA AN 75,
W AR IR  (oleanolic acid) o

a5 stk (MeOH), EhIR-BE0 N
BAPE, mp 316~318 C, S T HEE. IR vie: (cm™):
3379,3287,1672,1616, 1516, 1456, 1430, 1 357,
1315, 1 246, 1 211, 1 163, 1 098, 1 003, 934, 882,
822, 788. 'H-NMR (400 MHz, CD;0D) &: 6.18 (1H,
d, J=2.0 Hz, H-6), 6.39 (1H, d, J = 2.0 Hz, H-8), 6.89
(1H, d, J = 8.5 Hz, H-5'), 7.64 (1H, dd, J = 1.8, 8.5
Hz, H-6"), 7.73 (1H, d, J = 1.8 Hz, H-2). “C-NMR
(100 MHz, CD;OD) 6: 148.1 (C-2), 136.5 (C-3), 177.1
(C-4), 158.6 (C-5), 99.6 (C-6), 1659 (C-7), 94.7
(C-8), 162.8 (C-9), 104.0 (C-10), 124.5 (C-1"), 116.3
(C-2'), 146.5 (C-3'), 149.1 (C-4'), 116.5 (C-5"), 121.9
(C-6")o L EHE 15 SRR TG (1 H F 25 (quercetin)
A5,

& 6: kAR, mp227~229 C, k-
BEMY RN BHE . "H-NMR (CD50D, 400 MHz) 6: 7.70
(1H, d, J = 2.0 Hz, H-2), 6.18 (1H, s, H-6), 6.38 (1H,
s, H-8), 6.89 (1H, d, J = 8.4 Hz, H-5'), 6.95 (1H, dd,
J = 2.0, 8.4 Hz, H-6), 5.25 (1H, d, J = 7.2 Hz, Glc
H-1), 3.02~3.06 (4H, m, Glc H-2, 3, 4, 5), 3.72 (1H,
dd, J = 2.4, 18.0 Hz, Glc H-6a), 3.57 (1H, J = 5.4,
18.0 Hz, Glc H-6B). "*C-NMR (CD;0D, 100 MHz) 6:
147.3 (C-2), 134.2 (C-3), 177.3 (C-4), 157.6 (C-5),
98.7 (C-6), 164.4 (C-7), 93.6 (C-8), 161.2 (C-9), 103.9
(C-10), 122.1 (C-1"), 115.0 (C-2"), 144.6 (C-3'), 148.5
(C-4'), 116.5 (C-5'), 121.4 (C-6'); glucose &: 103.2
(C-1"), 743 (C-2"), 76.8 (C-3"), 70.6 (C-4"), 76.8
(C-5"), 62.2 (C-6")o LA LG ilHidl 55 SChkAR 1A (1 Ht
J¢ % 3-O-B-D- %50+ (quercetin-3-O-B-D-glucoside)
Hods— 5,

WaEY) 7. AEHE G-, mp 157~158
‘C. FeCly W B, ST AMIRFRE, s 15

KBr

FifKe IRveo (cm™'): 3 450, 3 299 (OH), 1 706
(C=0), 1619, 1 535, 1400, 1 384, 1 315, 1 255, 1 041,
763. FAB-MS m/z: 198 [M]". 'H-NMR (400 MHz,
CD;0OD) §: 7.10 (2H, s, H-2, 6), 4.28 (2-H, q, J = 7.0
Hz, O-CH,CHj3), 1.36 (3H, t, J = 7.0 Hz, O-CH,CH3).
BC-NMR (100 MHz, CD;0D) §: 167.3 (C=0), 144.4
(C-3, 5), 137 (C-4), 120.5 (C-1), 108.9 (C-2, 6), 60.5
(O-CH,), 13.8 (CH3). 5 CHRIRIE M H & TR LK
(ethylgallate) %#—5(",

&4 8: FONAK, mp 274~276 C, K
TR . SRR SN 5 FHYE . 'H-NMR (400 MHz,
DMSO-dg) d: 6.18 (1H, s, H-6), 6.39 (1H, s, H-8),
8.08 (2H, d, J = 8.0 Hz, H-2, 6'), 6.90 (2H, d, J = 8.0
Hz, H-3', 5). “C-NMR (100 MHz, DMSO-ds) 6:
146.8 (C-2), 135.6 (C-3), 175.8 (C-4), 156.1 (C-5),
98.1 (C-6), 163.8 (C-7), 93.4 (C-8), 160.7 (C-9), 103.0
(C-10), 121.6 (C-1"), 129.3 (C-2, 6"), 115.5 (C-3', 5),
159.1 (C-4"). LA OG5 5 SR i) L 45 1y
(kaempferoD) ¥ —#'%,

WG 9: TEARCIRSS i (MeOHD, mp 246~
248 C, ¥ T . "H-NMR (400 MHz, DMSO-d;)
5: 0.81 (3H, d, J = 5.6 Hz, CH3), 3.37 (1H, m, H-5"),
4.60 (1H, s, H-4"), 470 (1H, s, H-3"), 4.94 (1H, s,
H-2"), 5.30 (1H, br s, H-1"), 6.21 (1H, d, J = 1.7 Hz,
H-6), 6.41 (1H, d, J = 1.7 Hz, H-8), 6.92 (2H, d, J =
8.7 Hz, H-3', 5), 7.76 (2H, d, J = 8.7 Hz, H-2', 6'),
10.21 (1H, s, 4-OH), 10.80 (1H, s, 7-OH), 12.62 (1H,
s, 5-OH). "“C-NMR (100 MHz, DMSO-d;) &: 156.5
(C-2), 134.2 (C-3), 177.7 (C-4), 161.3 (C-5), 98.7
(C-6), 164.2 (C-7), 93.7 (C-8), 157.2 (C-9), 104.1
(C-10), 120.5 (C-1"), 130.6 (C-2', 6"), 115.4 (C-3', 5),
159.9 (C-4"), 101.8 (C-1'), 70.3 (C-2"), 70.5 (C-3'),
71.1 (C-4"), 70.0 (C-5"), 17.4 (C-6"). LA X 5 ik
A (1) 1L 2519 3-0-0-L-ME G B 258 1 (kaempferol-3-
O-a-L-rhamnopyranoside) A —#",

AW 10: ok i CFEE, mp 254~256 C.
TLC JEJF, %4MT (254 nm) F BB, FeCly
BN, JORGWT MR HBR-50 x
2 HI1E. "H-NMR (500 MHz, MeOD) 8: 2.52 (1H,
dd, H-4""), 2.88 (1H, dd, H-4"), 4.00 (1H, m, H-3),
4.58 (1H, d, H-2), 5.88 (1H, d, H-6), 5.95 (1H, d,
H-8), 6.73 (1H, dd, H-6"), 6.78 (1H, d, H-5"), 6.86
(1H, d, H-2"). “C-NMR (500 MHz, MeOD) &: 28.95
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(C-4), 68.6 (C-3), 82.6 (C-2), 95.3 (C-6), 96.1 (C-8),
100.6 (C-4"), 115.0 (C-2), 115.9 (C-5'), 119.8 (C-6),
131.9 (C-1'), 145.9 (C-3"), 156.6 (C-7), 157.3 (C-5),
157.5 (C-8"). H¥de 5 3cikakis— 5", %5zt
WA (H)-JLFEFE [(+H)-catechin].

& 11: BEER R (B, mp 167~169 C,
TLC 4N (254 nm) R0, MR- 8 Rk
o, BRNEMENEY. Ry em'): 3 435
(OH), 1 651, 1 607, 1 507, 1 456 (), 1 355,
1205, 1128, 1063. 'H-NMR (DMSO-dq) 6: 6.2 (1H,
t, J=2.0 Hz, H-6), 6.40 (1H, s, H-8), 7.92 (1H, d, J =
2.0 Hz, H-2'), 6.90 (1H, d, J = 8.4 Hz, H-5"), 7.60 (1H,
dd, J = 1.6, 8.4 Hz, H-6'), 3.92 (3H, s, OCHj3), 5.23
(1H, d, J = 7.2 Hz, H-1"), 452 (1H, d, J = 1.6 Hz,
H-1"), 1.09 3H, d, J = 6.0 Hz, H-6"). “C-NMR
(DMSO-dg) §: 158.6 (C-2), 104.4, 135.4 (C-3), 180.0
(C-4), 163.1 (C-5), 99.5 (C-6), 164.1 (C-7), 95.0
(C-8), 158.7 (C-9), 105.3 (C-10), 123.1 (C-1), 114.4
(C-2'), 148.2 (C-3'), 150.0 (C-4'), 116.2 (C-5), 124.4
(C-6'), 56.3 (OCH3), 102.5 (C-1"), 75.9 (C-2"), 78.2
(C-3"), 71.6 (C-4"), 77.4 (C-5"), 68.5 (C-6"), 104.4
(C-1), 72.1 (C-2), 78.2 (C-3), 73.8 (C-4), 69.8 (C-5),
17.9 (C-6). LA - %cHfi 5 scmhont e — 250, otz i%
AW AR 2R #-3-ZE /BT (isorhamnetin-3-
rutinoside) .
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