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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), p-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 MRFLES

ZiMF T 2008 4 8 HR VL IR & AR A 28 3h 4k
Uil 2% e B A B2 BRI BR R S e b i
TR I 5 & PR AR AN LY Limonium sinense (Girard)
Kuntze,

X—4 B S 5EAL, NICOLET FT—IR50X
RILTANGIEAY, VG ZAB—HS A Jii%{%, Varian
INOVA 500 i 3 Jhik e HL P28 0 Az 4 AL e 1A

O FREIRE GFoss (10~40 pm, 7 57
T, FEE R (51~71 um, 35T
T, #i s AL Sephadex LH-20(Fi it Pharmacia
AT, HARRF Crdral, W,

2 EESNE

AR I B4 B 20 kg, FRE, FHAARR 2050 75%
LIRS 3 %, &k 25 h; JEt, &
IR, R O T B TR S, LA ik
FRIRGE T SRR . S S AR A A R IR
fiv BEIR WS IE T RS AEIORAE) 3 I, R
FIAF BT R, 3 G FF R, AL
SR SRR IE T B FK AL . R A5 Fh e
WFB, ARG B g R
ik, JFi ODS H:thils . Sephadex LH-20 4fift4%,
M AR i R T S AU T AR RS 1
(150 mg). 2 (80 mg)~ 3 (95 mg). 4 (50 mg);
ST R 7 S A 24654 5 (450 mg). 6 (40
mg). 7 (75 mg). 8 (170 mg). 9 (190 mg). 10
(55 mg). 11 (100 mg).

3 KT

&M 1: #Ok K, mp 306~308 “C (MeOH),
ST HIEE . '"H-NMR (400 MHz, DMSO-dg) J: 3.84
(3H, s, OCHs), 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, 4-0OH), 10.75 (1H, s, 7-OH), 12.45 (1H, s, 5-OH);
H-2"%% H-6"4b T8, £H B BRI e
3-OMe, 4-OH. *C-NMR (100 MHz, DMSO-dg) &:
147.3 (C-2), 135.8 (C-3), 175.7 (C-4), 156.1 (C-5), 98.1
(C-6), 163.9 (C-7), 935 (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 (OCHa). LA F-%%
P 5 SCRRAR 1 5 B 25 2% (isorhamnetin) S —3(,

AW 2. otk (D, mp 165~167 C,
ST K. IRviD (em™): 3288 (-OH), 1 422, 1 281,

1082,1019. ‘H-NMR (300 MHz, DMSO-dg) i1,
Y5t 0 3.46~4.44 (10H, m) i 755 . *C-NMR (75
MHz, DMSO-de) W1, 25 6 71.4 (C-3, 4), 69.8
(C-2,5),63.9 (C-1, 6) if5 5. 55 H Eelnt i £l T
Al —RE G AR b, BEER S FE-Ibhe-/K (7020 1) &
IF, BURBE TG KMnO, SR (5, K5 550
i REAESE4 50, 4L TLC KB, FEASX)
HERTR A ARG LA RS S SOk B S A —
), e A RS (mannitol).

b &) 3: Totokl i (CHCl;-MeOH), mp 132~
134 °C, [a]? +35.2° (CHCls). IR v o (cm™): 3430
(OH), 1 640 (C=C). FAB-MS m/z: 414 [M]", 396, 330,
329, 273, 255, 138, 120, 107, 105, 95, 69, 55 (FLi%).
'H-NMR (CDCls, 500 MHz) 6: 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 (CDCl;,
125 MHz) 6: 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), 24.29 (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 Jz 3. 5 BH ¥, &7 9 AN AN S BERAG &),
MS iy iR i) § W 2K R 7 . 3L TH-NMR .
BC-NMR 5 3CHRRIEN B- st A0, 25
X (W E Sigama A F])D) WM. 3L TLC, {E
WA R a4, ke & 3 %l B I
(B-sitosterol) .

&Y 4: A EE S, mp309~310 C,
[a]? +80° (CHsOH), S T &4 A i A1 e
IR vyor (cm™%): 3 427, 3074, 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,
CDCls) §: 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).
BC-NMR (100 MHz, CDCls) d: 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, A S i B 15 ok e Ak 2,
W %A S AR R  (oleanolic acid) .

AW 5: BERE (MeOH), Eh-HEk K v
BPE, mp 316~318 C, BT HEE, IR vy (cm™):
3379, 3287,1672, 1616, 1516, 1 456, 1 430, 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, 85
Hz, H-6'), 7.73 (1H, d, J = 1.8 Hz, H-2"). *C-NMR
(100 MHz, CD30D) : 148.1 (C-2), 136.5 (C-3), 177.1
(C-4), 158.6 (C-5), 99.6 (C-6), 165.9 (C-7), 94.7
(C-8), 162.8 (C-9), 104.0 (C-10), 124.5 (C-1'), 116.3
(C-2'), 1465 (C-3'), 149.1 (C-4'), 116.5 (C-5), 121.9
(C-6). LA E%dfs 5 SR E (1 2 38 (quercetin)
A5,

&) 6: WK AR, mp227~229 C, k-
BEMY RNV BHTE . *H-NMR (CD5OD, 400 MHz) &: 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 =20, 84 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 = 54,
18.0 Hz, Glc H-6B). *C-NMR (CD30OD, 100 MHz) §:
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-47, 116.5 (C-5), 121.4 (C-6"; glucose ¢: 103.2
(C-1"), 74.3 (C-2"), 76.8 (C-3"), 70.6 (C-4"), 76.8
(C-5"), 62.2 (C-6"). LA b A 55 STk AR (i
%% 3-O-B-D-Hi i+ (quercetin-3-O-B-D-glucoside)
Heps— 3,

WaEY) 7. AtE s GBS, mp 157~158
‘C. FeCls A B, Sy T INEA I, A T4

FiF1K. IRv> (ecm™): 3 450, 3 299 (OH), 1 706
(C=0), 1619, 1 535, 1 400, 1 384, 1 315, 1 255, 1 041,
763. FAB-MS m/z: 198 [M]". *H-NMR (400 MHz,
CD50D) §: 7.10 (2H, s, H-2, 6), 4.28 (2-H, g, J = 7.0
Hz, O-CH,CHj3), 1.36 (3H, t, J = 7.0 Hz, O-CH,CH3).
BC-NMR (100 MHz, CD;0D) 6: 167.3 (C=0), 144.4
(C-3, 5), 137 (C-4), 120.5 (C-1), 108.9 (C-2, 6), 60.5
(O-CHy), 13.8 (CHa). -5 CHRHUE )5 & T L
Cethylgallate) #c#—%5[,

&4 8: FOKAK, mp 274~276 C, SR
T . SRR SN 5 FHAE . "TH-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-dg) &
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 it $d 15 SCik i i i) 1 245 )y
(kaempferol) %#i—# M,

G 9: TERRCIR S & (MeOH), mp 246~
248 °C, ST WY . "H-NMR (400 MHz, DMSO-ds)
. 0.81 (3H, d, J = 5.6 Hz, CHs), 3.37 (1H, m, H-5"),
4.60 (1H, s, H-4"), 4.70 (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-dg) &: 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 ¥ 5 Sk
38 11 A5y 3-0-a-L-MEE R B 2= B 1 (kaempferol -3-
O-o-L-rhamnopyranoside) #:Ax—%1,

A 10: Tota ki CFEED, mp 254~256 C.
TLC J&JF, KAMT (254 nm) FE2EM, FeCls
WA, SR E MR HR-Eo
B 'H-NMR (500 MHz, MeOD) §: 2.52 (1H,
dd, H-4""), 2.88 (1H, dd, H-4"), 4.00 (1H, m, H-3),
458 (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"). ¥ 5 scikapaE —8, %ei%i
YR (+)-JLFFE [(+)-catechin].

&4 11: Bk R (R, mp 167~169 C,
TLC 58AMT (254 nm) R, MR- ik
, SR NEEREY . IRvi (cm™): 3 435
(OH), 1 651, 1 607, 1 507, 1 456 (#¥f), 1 355,
1205,1128,1063. *H-NMR (DMSO-dg) &: 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, OCH3), 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) 5: 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_E % 15 et e —5, o i 1%
WA N 7 R4 H-3-ZF W (isorhamnetin-3-
rutinoside ).
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