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A new flavone C-glycoside from Ziziphi Spinosae Semen
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Abstract: Objective To study the chemical constituents from 70% ethanol extract of Ziziphi Spinosae Semen. Methods Five
compounds were isolated and purified by macroporous resin D101, silica gel, Sephadex LH-20, Toyopearl HW-40, and ODS column
chromatographies. Results Five compounds (1—5) were isolated from 70% ethanol extract of Ziziphi Spinosae Semen. Their
structures were identified by spectroscopic methods, as 6”, 6"’-diferuloylisospinosin (1), kaempferol-3-O-B-D-xylopyranosyl-(1—2)-
[a-L-rhamnopyranosyl-(1—6)]-B-D-glucopyranoside (2), spinosin (3), isospinosin (4), and 6"'-feruloylspinosin (5). Conclusion
Compound 1 is a new flavone C-glycoside named 6", 6"'-diferuloylisospinosin. Compound 2 is reported from the genus Ziziphus Mill.
for the first time.

Key words: Ziziphus jujuba Mill. var. spinosa (Bunge) Hu ex H. F. Chou; Ziziphi Spinosae Semen; flavone C-glycoside; 6", 6""'-diferuloyl-
isospinosin; kaempferol-3-O-B-D-xylopyranosyl-(1—2)-[a-L-rthamnopyranosyl-(1—6)]-B-D-glucopyranoside; spinosin
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Table 1 'H-NMR and *C-NMR (600/150 MHz, DMSO-d,) data of compound 1
{720 dc Ou /DA e Ou
2 163.9 4" 68.9 291 (t,J=9.0 Hz)
3 1024 6.74(s) 5 73.6  2.80 (m)
4 182.1 6" 62.4 3.89 (m), 3.69 (m)
5 161.9 | 125.6
6 95.0 6.44 (s) 2 111.0 7.31(d,J=1.8 Hz)
7 163.4 3 147.9
8 104.4 4m 149.4
9 155.3 5 115.5 6.82 (d, /= 8.4 Hz)
10 104.3 6" 123.2 7.09 (dd, J= 8.4, 1.8 Hz)
Iy 121.0 7" 144.8 7.48 (d, J=15.6 Hz)
2", 6' 128.7 7.97 (d, J=9.0 Hz) 8" 114.2 6.28 (d, J=15.6 Hz)
3,5 116.0 6.92 (d, J=9.0 Hz) 9 166.5
4 161.6 3""-OCHj; 55.6 3.72 (s)
5-OH 13.34 (s) | R 125.3
7-OCH, 565 3.84(s) 2 1112 7.13(d,J=18Hy)
1" 71.6 4.90 (d,/J=10.2 Hz) R 148.0
2" 79.6 4.16 (m) 4 149.5
3" 78.3 3.61 (m) 5 115.5 6.73 (d, /= 8.4 Hz)
4" 70.4 3.53 (t,J=9.0 Hz) 6" 123.0 6.93 (dd, J= 8.4, 1.8 Hz)
5" 78.0 3.61 (m) 7" 145.4 7.47 (d, J=15.6 Hz)
6" 63.8 4.53 (d,J=11.4 Hz), 4.16 (m) 8" 113.8 6.31(d, J=15.6 Hz)
1" 104.2 4.07 (d,J="7.8 Hz) 9 166.8
2 745 278 (m) 37" OCH; 557 3.85(s)
3 75.9 2.97 (t,J=9.0 Hz)

1 &% 1 £ HMBC %

Fig. 1 Key HMBC correlations of compound 1
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1.8 Hz), 6.93 (1H, dd, J = 8.4, 1.8 Hz), 6.73 (1H, d,
J=84Hz) MHEMSE, IR WREAFAE 24 1,3,4-=
BURIIAIN, SM55 oy 7.48 (1H, d, J = 15.6 Hz),
6.28 (1H, d, J = 15.6 Hz); 7.47 (1H, d, J = 15.6 Hz),
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&Y 2: EEE K. ESI-MS m/z: 749 [M+
Na]’, 725 [M—H] . 'H-NMR (600 MHz, DMSO-dg)
. 6.38 (1H, d, J = 1.8 Hz, H-6), 6.17 (1H, d, J = 1.8
Hz, H-8), 8.02 (1H, d, J = 9.0 Hz, H-2' 6"), 6.88 (1H,
d,J=9.0 Hz, H-3' 5), 5.57 (1H, d, J = 7.2 Hz, H-1"),
557 (1H, d, J = 7.2 Hz, H-1"), 458 (1H, d, J = 7.2
Hz, H-1""), 434 (1H, brs, H-1""); "C-NMR (150
MHz, DMSO-ds) 6: 155.8 (C-2), 132.8 (C-3), 177.3
(C-4), 161.2 (C-5), 98.8 (C-6), 164.5 (C-7), 93.7
(C-8), 156.4 (C-9), 103.7 (C-10), 120.9 (C-1'), 130.9
(C-2' 6"), 1152 (C-3' 5'), 159.9 (C-4"), 98.2 (C-1"),
81.6 (C-2"), 76.7 (C-3"), 69.5 (C-4"), 75.7 (C-5"),
66.1 (C-6"), 104.4 (C-1""), 73.7 (C-2"), 76.0 (C-3""),
69.4 (C-4""), 65.6 (C-5""), 100.4 (C-1"""), 70.3 (C-2""),
70.6 (C-3""), 71.8 (C-4""), 682 (C-5""), 17.6
(C-6""yo VA %t 5 3cikhig — 5, et s
Y 2 AAsy-3-0-B-D-NE IR A BERE-(1—2)-[a-L-Itt
M B, 2B - (1—6) - B-D- Nk e 7 28 B o

e 3. EalE k. ESI-MS m/z: 631 [M+
Na]’, 607 [M—H] . 'H-NMR (300 MHz, DMSO-dy)
J: 6.84/6.81 (1H, s, H-3), 6.81/6.77 (1H, s, H-8), 7.95
(2H, d, J = 8.7 Hz, H-2', 6'), 6.89 (2H, d, J = 8.7 Hz,
H-3', 5), 3.90 (3H, s, -OCHs3), 4.68/4.67 (1H, d, J =
9.9 Hz, H-1"), 4.16 (1H, t, J = 7.5 Hz, H-1");
BC.NMR (100 MHz, DMSO-ds) &: 163.7 (C-2),
102.7/102.6 (C-3), 182.2/181.9 (C-4), 159.7 (C-5),
108.6/108.5 (C-6), 165.0 (C-7), 90.7/90.2 (C-8),
157.0/156.9 (C-9), 104.4/104.1 (C-10), 120.2/120.1
(C-1"), 128.5 (C-2', 6'), 116.2 (C-3', 5"), 160.5 (C-4"),
56.5/56.1 (-OCHs), 71.0/70.7 (C-1"), 81.2/80.7 (C-2"),
78.7/78.3 (C-3"), 70.4 (C-4"), 81.9/81.6 (C-5"), 61.5
(C-6"), 1054/ 1052 (C-1"), 74.7/74.5 (C-2"),
76.6/76.4 (C-3""), 69.5/69.2 (C-4"), 76.4/76.3 (C-5""),
60.6/60.1 (C-6"). LA_E% 55 Scikapas —s), %
SEAEY 3 N R %

b &Y 4: B OK K. ESI-MS m/z: 631 [M+
Na]*, 643 [M=+CI] - 'H-NMR (400 MHz, DMSO-ds)
5:6.47 (1H, s, H-3), 6.78 (1H, s, H-6), 8.02 (2H, d, J =
8.7 Hz, H-2', 6), 6.89 (2H, d, J = 8.7 Hz, H-3', 5'),
3.87 (3H, s, -OCH3), 4.83 (1H, d, J = 9.9 Hz, H-1"),
4.05 (1H, t, J= 9.3 Hz, H-1""); “C-NMR (100 MHz,
DMSO-dg) d: 163.4 (C-2), 102.5 (C-3), 182.2 (C-4),

161.5 (C-5), 95.1 (C-6), 164.2 (C-7), 104.7 (C-8),

155.3 (C-9), 104.2 (C-10), 121.3 (C-1"), 129.0 (C-2',

6, 115.9 (C-3', 5", 161.6 (C-4"), 56.6 (-OCH3), 71.4

(C-1M), 80.9 (C-2"), 78.2 (C-3"), 70.1 (C-4"), 81.8

(C-5M), 60.9 (C-6"), 104.9 (C-1""), 74.5 (C-2""), 76.1

(C-3""), 69.4 (C-4""), 76.1 (C-5""), 60.2 (C-6"") » LA L

Bl b5 ScikaE — 50, s s 4 R

Wizte
& 5. #OkA. ESI-MS m/z: 807 [M+

Na]+, 783 [M—H] 'H-NMR (400 MHz, DMSO-dq)

5. 6.71/6.69 (1H, s, H-3), 6.67/6.53 (1H, s, H-8), 7.81

(2H, d, J = 8.8 Hz, H-2', 6'), 6.90/6.85 (2H, d, J = 8.8

Hz, H-3', 5"), 4.70/4.68 (1H, d, J = 10.0 Hz, H-1"),

4.25 (1H, t, J = 9.2 Hz, H-1""), 7.18/7.05 (1H, d, J =

1.2 Hz, H-2""), 6.78/6.74 (1H, d, J = 8.0 Hz, H-5""),

6.93/6.79 (1H, dd, J = 8.0, 1.2 Hz, H-6"""), 7.22/7.09

(1H, d, J=15.6 Hz, H-7""), 6.24/6.16 (1H, d, /= 15.6

Hz, H-8"""); >C-NMR (100 MHz, DMSO-dg) 6: 163.9/

163.6 (C-2), 103.1/102.9 (C-3), 182.3/181.8 (C-4),

160.8/159.5 (C-5), 108.7 (C-6), 165.2/164.2 (C-7),

90.6/89.9 (C-8), 157.0/156.9 (C-9), 104.5/104.0 (C-10),

121.2/121.1 (C-1"), 128.6/128.5 (C-2', 6"), 115.9/115.8

(C-3, 5", 161.3 (C-4"), 56.4/56.1 (-OCHj3), 71.0/70.7

(C-1"), 81.7/80.2 (C-2"), 78.8/78.6 (C-3"), 70.4/70.3

(C-4"), 82.0 (C-5"), 61.5 (C-6"), 105.7/105.2 (C-1""),

74.5/74.4 (C-2""), 76.3 (C-3""), 68.9/68.7 (C-4'"),

73.4/73.2 (C-5""), 62.4/62.1 (C-6'"), 125.5/125.3

(C-1""), 110.9/110.8 (C-2""), 147.9 (C-3""), 149.3

(C-4""), 115.4 (C-5""), 123.2/123.0 (C-6"""), 144.8/

144.7 (C-7""), 114.1/113.6 (C-8""), 166.3/166.2 (C-9""),

55.7/55.6 ((OCHz)o Lh E¥di 55 sckdiaE —2b), W%
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