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Study on Chemical Components from Leaves of Nitraria tangutorum and Its Anti-inflammatory Bioactivity
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[ Abstract |

mation bioactivity. Methods: The chemical components were isolated by liquid-liquid extraction, silica gel chromatography,

Objective: To study the chemical components from the leaves of Nitraria tangutorum and its anti-inflam-

and repeated C,; semi-preparative-HPLC. Their structures were elucidated by physicochemical properties and' H-NMR and " C-
NMR data. LPS induced RAW264. 7 inflammatory cell model was established to evaluate the effective inhibition of proinflamma-
tory factor( TNF-a and IL-6) of compounds 5-10 from N. tangutorum. Results: Ten compounds were isolated from the ethanol
extract of the leaves of N. tangutorum and their structures were identified as 3, 3', 4'-tri-O-methylellagic acid(1) , tricin-7-
0-B-D-glucopyranoside (2 ) , dibutyl-phthalate (3), rhamnazin(4), Isomyricadiol (5), Myricarin A(6), trihydroxy-7-
megastigmen-9-one (7), 1, 2, 3, 4-Tetrahydro-1, 3, 4-trioxo-B-carboline (8), 3-hydroxy-B-carboline (9), B-carbo-
line-1-carboxylic acid (10) . Conclusion: All the isolates are reported from the plants of N. tangutorum. for the first
time. Activity assay showed that compound 5, 6, 8 and 9 presented better inhibition for proinflammatory factor, the mini-
mum IC,; is 19. 16 wmol - L™,
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JL-B-EMR(9) . B-IRME-1-ERIR (10) . L5 1 ~10
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1 {XEFFndta

600MHz #% o Te ¥R I 3% AL (TMS A N #R, Varian
2w ) 5 Agilent 1260 155 A% AH 14 1% AL ( Agilent 2%
Al 5 2P O A (VLR DU R A FRA ) 5
C s HCE 2145 4354 (250 mm x 20 mm, Jb5i4e%
BRIBHCA BRA R 5 AF @3k ARz (100 ~200 H ),
HRRECR (F B T ) B P EE, Hit
A R (AR E EATT ) .
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LR PR AR e i, 13 E1RE 47.0 g(E),
HUE 40.0 g, FIRERCHEAE AT RERAE (Ll 40 25, D
A BE-HIEE-7K (9:1:0. 157:3:0. 1) Ry Be it & Se ikt
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PL=S - A mE-/K (9:1:0. 1) SEFEEVRI, 153 5 4>
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a1, IRERKAR, ESI-MS m/z: 345.120 2
(M +H]*,"H-NMR (600 MHz, DMSO-d,)8: 7.56
(1H, s), 7.66(1H, s), 4.03(3H, s), 4.05(3H,
s), 4.07(3H, s);”C-NMR(150 MHz, DMSO-d,)§:
111.23 ( C-1), 140.97 ( C2), 140.22 ( C3),
152.64 ( C4), 111.68 ( C-5), 112.55 ( C-6),
158.35 ( C-7), 111.97 ( C-1"), 141.49 ( C2"),
140.85 ( C-3"), 153.83 (C4'), 107.49 ( C-5"),
113.39 (C-6"), 158.54 (C-7"), 56.75 (4'-OMe ),
61.33(3'-OMe ), 61.04 (3-OMe) . %5 Chk iR iE
HAR—, MR AW 1 N3, 3, 4-=-0-H
FEMEAEIR

ey 2. EEH AR, ESI-MS m/z: 493.140 3
[M+H] ", H-NMR (600 MHz, DMSO-d,)s: 12.98
(1H, s, 5-OH), 9.43(1H, s, 4’-OH), 6.47(1H,
d, J=1.9 Hz, H6), 6.96(1H, d, J =1.9 Hz,
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H-8); "C-NMR (150 MHz, DMSO-d,) §: 182.5
(C4), 164.6(C2), 163.4(C-7), 161.5(C-5),
157.3(C-9), 148.7 (C3', 5'), 140.5 (C4'),
120.7 (C-1"), 105.8 (C-10), 104.9 (C=2", 6'),
104.5 (C3), 99.9 (C6), 95.7 (C-8), 100.5
(C-1"y, 77.7 (C-5"), 73.6 (C2"), 76.8 (C-3"),
69.9(C4"), 60.9(C-6"), #5acmk’”, #ilbs
Yy 2 Sy EAE R-T-0-B-D-Hjw b

a3, TOMHRER, EI-MS m/z. 287.201 4
[M-H] ~,'H-NMR (600 MHz, CDCl,)8: 7.72(1H,
m), 7.60 (1H, m), 4.29 (2H, m), 1.46 (2H,
m), 1.72 (2H, m), 0.97 (3H, m);"” C-NMR
(150 MHz, CDCl,) §: 169.2 (C-7), 133.5 ( C-1,
6), 129.8(C-2, 5), 132.2(C-3, 4), 66.6(C-1",
1"y, 31.7 (C2', 2"), 20.2 (C3", 3"), 14.0
(C4', 4")  Bds 5 Sck R s A — 5, B
a3 AR R T

& 4. @5, ESI-MS m/z: 331.310 2
(M +H]*,'H-NMR (600 MHz, DMSO-d;)§8: 7.79
(1H, d, J=2.0 Hz, H2'), 7.75(1H, dd, J =
2.0, 8.5 Hz, H6'), 6.97 (1H, d, J =8.5 Hz,
H-5'), 6.77(1H, d, J=2.0 Hz, H-8), 6.35(1H,
d, J=2.0 Hz, H6), 3.86 (3H, s, 3'-OCH,),
3.87(3H, s, 7-OCH,) ;" C-NMR (150 MHz, DMSO-
d, ) &: 175.9, 160.3, 164.9, 156.0, 148.9,
147.4, 147.0, 136.1, 121.8, 121.8, 111.6,
115.5, 104.0, 97.4, 92.0, 56.0, 55.8, &5
B HRY ) (b awr 4 B RBRE,

a5, HEKF, ESI-MS m/z: 443.112 7
[M+H]*,"H-NMR (600 MHz, CDClL,): 0.55(1H,
dd, J=13.4, 3.7 Hz, H-18), 0.85, 0.87, 0.89,
0.91, 0.94, 0.94, 1.05(3H each, all s, Me x7),
1.O(1H, dd, J=13.4, 3.7 Hz, H-198), 1.4(1H,
t, J =13.4 Hz, H-19a), 1.06 ~ 1.7 (19H, m),
1.74(1H, dd, J=15.3, 3.4 Hz, H-16), 1.9(1H,
tm, J =15 Hz, H28), 2.0(1H, dm, J =13 Hz,
H-78), 2.08 (1H, dd, J = 15.3, 8.2, H-16),
3.28(1H each, d, J=11.1 Hz, H28), 3.38(1H,
t, J=2.7 Hz, H3), 5.47(1H, dd, J=8.2, 3.4 Hz,
H-15) ;"C-NMR (150 MHz, CDCl;): 159.3, 115.5,

65.5, 76.2, 49.2, 48.8, 44.7, 41.2, 40.3,
39.2, 38.0, 37.5, 37.3, 35.8, 33.5, 33.5,
32.6, 32.2, 30.8, 29.9, 28.6, 28.2, 27.9,

26.2, 25.0, 22.2, 21.5, 18.7, 17.3, 15.2., %k

PGSR E A — 5 B EREY S N RY
g

ta 6. kA, ESI-MS m/z: 619.143 2
[M+H]" ,'"H-NMR (600 MHz, CD,COCD,)3s: 7.14
(1H, d, J=2.0 Hz, H2"), 6.84(1H, d, J=8.0 Hz,
H-5"), 7.01 (1H, dd, J =8.0, 2.0 Hz, H-6),
7.52(1H, d, J=16.0 Hz, H-7"), 6.33(1H, d,
J=16.0 Hz, H-8'), 5.57(1H, dd, J=8.0, 3.0 Hz,
H-15), 4.69(1H, t, J=2.7 Hz, H-3), 1.01(3H,
s, CHy), 1.00(6H, s, CH, x2), 0.96(3H, s,
CH;), 0.95(3H, s, CH,), 0.92(3H, s, CH,),
0.88(3H, s, CH;); “"C-NMR (150 MHz, CD,COCD;)3:
178.7, 166.3, 160.8, 147.9, 145.6, 144.6, 127.1,
121.8, 115.8, 115.7, 116.5, 114.6, 77.6, 50.8,
50.8, 49.3, 41.8, 41.2, 39.2, 38.2, 36.8, 35.3,
33.6, 37.4, 33.8, 33.2, 31.9, 31.7, 30.9, 29.0,
28.9, 27.7, 25.9, 22.7, 22.0, 21.5, 18.6, 17.4,
15.0, $ods 5 el A —5 ", e E s e
R =AIKARER AL

&Y T AEICERKA(HEE) . ESI-MS m/z;
243.2250 [M +H] " _'H-NMR (CD,0D, 600 MHz)
5: 7.16(1H, d, J=15.6 Hz, H-7), 6.19(1H, d,
J=15.6 Hz, H8), 3.76 (1H, m, H-3), 2.33
(1H, dd, J=14.4, 5.2 Hz, H4a), 2.29(3H, s,
H-10), 1.67(1H, dd, J=14.4, 9.2 Hz, H4b),
1.58(1H, dd, J=12.8 Hz, 3.6 Hz, H-2a), 1.26
(1H, dd, J =12.8, 10.8 Hz, H2b), 1.19 (3H,
s, H-12), 1.18 (3H, s, H-13), 0.97 (3H, s,
H-11); "“C-NMR ( CD,OD, 150 MHz) &: 200.5
(C9), 145.7(C-7), 133.9(C-8), 70.9 (C-6),
68.8(C-5), 64.5(C-3), 47.7(C2), 41.5(C4),
36.3 (C-1), 29.9 (C-12), 27.7 (C-10), 25.5
(C-11), 20.3 (C-13), %t 5 CHk i 8 3 A —
Y, ek s T R3S, SR, 6S, TE)-3, 5,
6- = FRIE-T B U e KA -9 .

ey 8. WK A, ESI-MS m/z: 214.321 9
[M]*," H-NMR (600 MHz, DMSO-d,): 7.37 (1H,
ddd, J=7.7, 1.3, 0.9 Hz, H-6), 744 (1H, ddd,
J=8.1, 7.1, 1.3 Hz, H-7), 7.63(1H, ddd, J=
8.1, 1.1, 0.9 Hz, H-8), 8.36(1H, ddd, J=7.7,
1.3, 0.9, H-5), 11.87 (1H, brs, H9), 13.35
(1H, brs, H-2); “C-NMR (150 MHz, DMSO-d, ) :
113.67 (C-8), 115.61 ( C-11), 121.35 (C5),
123.04 ( C-12), 123.82 (C-6), 126.27 ( C-7),
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135.20 ( C20 ), 137.65 ( C-13), 157.85 ( C3),
159.09(C-1), 170.05(C4) . Hdi 5 STk 18 F A
—5N ) WosER S8 N1, 2, 3, 4-UE-L, 3,
4- =SB IRu

e 9. WaE &k, ESI-MS m/z; 226.157 4
[M+H]*,"H-NMR (600 MHz, DMSO-d, )& 11.93
(1H, brs, 1-H), 7.09(1H, d, J=6.8 Hz, 5-H),
6.99(1H, d, J=6.8 Hz, 6-H), 8.03(1H, d, J=
7.9 Hz, 9-H), 7.39(1H, td, J=7.9, 1.0 Hz, 10-H),
7.18(1H, wd, J=7.9, 1.0 Hz, 11-H), 7.55(1H,
d, J=7.9 Hz, 12-H), 11.39 (1H, brs, 3-OH),
"C-NMR (150 MHz, DMSO-d,) &: 155.8, 139.2,
128.2, 126.3, 124.6, 124.5, 122.2, 121.4,
119.6, 112.6, 99.8, %% 4 5 3¢ #ik R & & A —
HM, LAY 9 N 3-FRIEB-E

a 10, EEHR, ESI-MS m/z: 213.108 9
[M+H]*,"H-NMR (600 MHz, DMSO-d,)3: 11.15
(1H, s, H9), 8.45(1H, d, J =5.4, H3),
8.43(1H, d, J=5.4, H4), 833(1H, d, J =
8.1, H5), 7.85(1H, d, J =8.1, H8), 7.63
(1H, d, J=8.1, H7), 7.33(1H, d, J=8.1,
H-6); "C-NMR (150 MHz, DMSO-d,,) &: 141.9
(C-1), 135.6(C-3), 118.5(C4), 122.3(C5),
129.5(C-6), 120.3 (C-7), 113.3 (C-8), 131.9
(C-10), 119.9 (C-11), 131.6 (C-12), 135.6
(C-13), 165.9(1-COOH) , %4 5 SCHR e E He A —
H, SR A Y 10 B-nRI-1 R
3.2 RGN

TEAAE R4l i g b, (&4 5 ~10
X LPS Hl3# iy RAW264. 7 41 g B ik i 42 48 Kl TNF-
o A IL-6 ¥ H AR FFR B M PE T, BoR T4y
PRGN HIAE 22 7 i tEVE . k&9 5.
6. 8 F1 9 XFAN[R] 5 A P i 4 il 4 FH 43 6 30 o A
SRR, ZERIE 1,

K1 LEYWS~10 X+ LPS #ii¥ RAW264. 7
ZABf 7= 4 TNF-o 0 IL-6 BYE50H

ICsy/pmol -1,

&Y
TNF-a 1L-6
a5y s 23.89 29. 00
L& 6 25.53 20. 15
Lkl 114.01 82.19
&8 31.45 26. 50
nay/k 19. 16 37.95
59 10 34.10 32.03
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