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Anti-inflammatory chemical constituents from the stem of Ilex cornuta Lindl .et
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hai,200433 ;2. Department of Pharmacy ,No .209 Hospital of PLA ,Mudanjiang 157011 ,China)

[Abstract | Objective To investigate the anti-inflammatory chemical constituents from the stem of Ilex cornuta Lindl .et
Paxt. Methods The 80% ELOH extract of the stem of Ilex cornuta was purified by macro-porous adsorption resin chromatog-
raphy ,positive and negative silica gel chromatography ,and Sephadex LH-20 chromatography . The structures of the purified
compounds were determined by spectroscopic analysis and comparison with the reported data . Inhibitory effect of LPS induced
mouse macrophage RAW264 .7 on NO production was used to test the anti-inflammatory activity of compounds 2-8 . Results
Ten compounds were isolated and their structures were determined as a-amyrin (1) ,oleanolic acid (2) ,ursolic acid (3),lupeol
(4) ;menisdaurin (5),lithospermoside (6) ,quercetin (7),rutin (8),baicalin (9),5,2'-dihydroxy-6,7 ,8 ,3'-tetra-methoxy fla-
vone (10). Conclusion Compounds 5,6,9 ,and 10 were isolated from this plant for the first time . Compounds 3 and 7 inhibited
the NO production on LPS induced mouse macrophage RAW 264 .7 cell .
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BH 4 , Molish 52 b BH ¥ ;' H- NMR (500 MHz,
CDCLs ) 8:0.79~0.81 (9H ,m ,H-24,26 ,30),0. 93
(BH.,d.,J=4.0 Hz,H-29),0.96 (3H,s,H-25),
1.00 (3H,s,H-23),1.02 (3H,s, H27),1.08
(3H,s,H-28),3.21 (1H.,dd,J=10.0,4.0 Hz,H-
3),5.13 (1H,brs,H-12); “C-NMR (125 MHz,
CDClL: ) 9.15.7 (C-24),15.7 (C-25),17.0 (C-26),
17.5 (C-29),18.5 (C-6),21.4 (C-30),23.3 (C-
11),23.5 (C-27),26.7 (C-16),27.3 (C2).28.2
(C-23),28.2 (C-28),28.8 (C-15),31.3 (C-21),
33.1 (C-7),33.8 (C-17),37.0 (C-10),38.8 (C-
1),38.9 (C-4),39.7 (C-19),39.8 (C-20),40.2
(C-8).41.6 (C-22),42.2 (C-14).47.9 (C-9).,55.2
(C-5),59.2 (C-18),79.1 (C-3),124.5 (C-12),
139.7 (C-13), VULHdi 5 3CHk (5 ] o A B IR WS
PEFA—3K,

EEWY 2.1 4 TJCE R K ; Libennann-Bure-
hard JZ B BH Pk, Molish Sz B B3 ¥ H-NMR
(500 MHz,CDCl: ) §:0.98,1.04,1.10,1. 11 ,1. 11,
1.33,1.38 (3H.,s,H-23,24,25,26,27,29,30),
3.40 (AH.dd,J=13.3,4.0 Hz,H-3),5.59 (1H,
brs,H-12); "C-NMR (125 MHz.CDCL: ) §.15.7
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(C-25),16.7 (C-24),17.6 (C-26),19.0 (C-6),
23.9 (C-11),23.9 (C-16),24.0 (C-30),26.3 (C-
27),28.2 (C-15),28.5 (C-2),28.9 (C-23),31.1
(C-20),33.4 (C-22),33.4 (C-29),33.4 (C-7),
34.4 (C-21),37.5 (C-10),39.1 (C-1),39.5 (C-
4),40.0 (C-8),42.2 (C-1 8),42.3 (C-14),46.7
(C-19),46.8 (C-17),48.3 (C-9),56.0 (C-5),78.3
(C-3),122.7 (C-12),145.0 (C-13),180.3 (C-28),
DA 5 Sk 6 )P SRR BB AR — 3K

LE&Y) 3.1 @ I8 & BUK K ; Libennann-Bure-
hard [ % FH £, Molish J 1% B #£; 'H- NMR
(500MHz,CDCl: ) 6.0.98 (3H,s, H-24),1.04
(3H.d, J=6.0 Hz, H29),1.09 (3H.d, J=
6.5 Hz,H-30),1.11,1.15,1.32,1.33 (3H,s,H-
23,25,26,27),2.73 (1H.d.J=11.0 Hz,H-18),
3.55 (1H,dd, J=9.8,5.5 Hz,H-3),5.58 (1H,
brs,H-12);" C-NMR (125 MHz.CDCLl: ) §.15.8
(C-24),16.7 (C-25),17.7 (C-26),17.7 (C-29),
18.9 (C-6),21.5 (C-30),23.8 (C-11),24.0 (C-
27),25.1(C-16),28.3 (C-15),28.8 (C-2).28.9
(C-23),31.2 (C-21),33.7 (C-7),37.4 (C-22),
37.4 (C-10),39.2 (C-8),39.5 (C-1),39.5 (C-
20),39.6 (C-19),40.1 (C-4),42.6 (C-14),46.7
(C-17),48.2 (C-9),53.6 (C-18),56.0 (C-5),78.3
(C-3),125.5 (C-12),139.3 (C-13),180.0 (C-28),
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3.18 (1H.dd, J=10.0,4.0 Hz,H-3),4.57 (1H,
brs,H-29a),4.69 (1H, brs, H-29b); “C-NMR
(125 MHz,CDCLl ) 8:14.6 (C-27),15.4 (C-24),
16.1 (C-26),16.2 (C-25),18.1 (C-28),18.4 (C-
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6.50,3.51 Hz,H-8),4.55 (1H,d, J=7.5Hz,Glc-
1),5.51 (1H,s,H-2),6.21 (1H.dd, J=10.0,
3.55 Hz,H-5),6.29 (1H,d, J=10.0Hz,H4);
“C-NMR (125 MHz,CDsOD) 8.36.1 (C-7),63.2
(Gle6),65.4 (C6),71.4 (Gle2),72.5 (C-8),
74.5 (Gle4),78.0 (Gle-3),78.2 (Gle-5),96. 9 (C-
2),101.5 (Gle-1),118.0 (C-1),127.7 (C4),
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10,1,3.3 Hz.H-5),5.42 (1H,br s, H-2),4.70
(1H ,overlap ,H-8),4.14 (1H ,m ,H-6),3.78 (1H,
m,H-7),4.74 (1H ,overlap ,Glu-1),3.35 (1H ,0-
verlap , Glu-2),3.26 (1H, overlap, Glu-3), 3. 28
(AH,m,Glu4),3.36 (1H,overlap,Glu-5),3.75
(1H,d,J=12.4 Hz,Glu6a),3.58 (1H,dd, J=
12.4 ,4.8 Hz,Glu- 6b); “C-NMR (125 M Hz ,CDs
OD) §.117.2 (C-1),96.7 (C2),155.0 (C-3),
126.4 (C4),135.8 (C-5),69.6 (C-6),73.6 (C-
7),75.3 (C-8),102.2 (Glu-1),72.3 (Glu-2),75.7
(Glu-3),69.3 (Glu4),75.5 (Glu-5),60.4 (Glu-
6), DA %5 SCHEK 10 ] lithospermoside %4 4j% %&
A3,

a7 s (HED, RS0 R 2
FHYE . FeCls oy S FHAPE, ESIMS (m/z).325. 12
(IM+NaT] ); "H-NMR (500 MHz ,DMSO-d: ) §.
6.19 (1H.d,J=2.0 Hz,C-6),6.41(1H ,d, J=2.0
Hz,C-8),6.89 (1H,d,J=28.5 Hz,C-5'),7.54
(1H,dd,J=2.0,8.5 Hz,H-6'),7.68 (1H ,d,J=
2.0 Hz,C-2'),9.32 (1H,s,4-0H),9.37 (1H,s,
3-0H).9.59 (1H,s.3-0H),10.76 (1H,s,7-
OH),12.48 (1H ,s,5-0H), LA F## 5 3Cmk[11]
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Molish Sz W & FH ., ESI-MS (m/z): 610.25
((M+Na] )>; '"H-NMR (500 MHz ,DMSO-d: ) 3.
1.05 (3H,d,J=6.5 Hz,Rha6-Me),4.52 (1H.d,
J=1.3 Hz,Rha-H-1).5.16 (1H.d.,J=7.5 Hz.,
Gle-H-1),6.20 (1H,d, J=2.0 Hz,C6),6.40
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(1H.d.J=2.0 Hz.,C-8).6.88 (1H.d.J=8.5 Hz,
C-5),7.60 (1H,dd,]=2.0,8.5 Hz,H6"),7.66
(1H,d,J=2.0 Hz,C-2"),9.38 (1H,s,4-0H),
9.79 (1H,s,3'-0H),10.86 (1H,s,7-0H),12.56
(1H,s,5-0H);” C-NMR (125 MHz,DMSO-d: )
5.17.8 (Rha6),66.7,68.0,70.1,70.5,70.6,
72.1,74.4,76.0,76.5,93.4 (C-8),98.8 (C-6),
100.7 (Rha-1),101.5 (Gle-1),104.4 (C-10),
116.0 (C-2"),116.5 (C-5'),121.1 (C-1"),121.9
(C-6"),133.6 (C-3),145.9 (C-1"),148.7 (C4"),
156.6 (C-9),156.8 (C-2),161.5 (C-5),163.9 (C-
7),177.4 (C-4), LA EEAE S SR (12 Fh e T 2
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H-3),7.57 (3H ,m ,H-3",4",5'),7.92 (2H ,m ,H-
2", 6"y, 12.58 (1H, s, 50H ); “C-NMR
(125 MHz,CDCls ) 8:62.0 (8-OCHs ),98.8 (C-6),
105.3 (C-10),105.9 (C-3),118.9 (C-1"),126.2
(c-2',6'),126.8 (C-8),129.2 (C-3',5"),131.2
(C-1),132.0 (C-4'),148.8 (C-9),155.3 (C-5),
157.8 (C-7),164.1 (C-2),182.4 (C-4)., VI ¥R
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8.0 Hz,H-3').6.67 (1H.d., J=8.0 Hz,H-5"),
6.74(1H,s,H-3); 7.33 (1H,d, J=8.0 Hz,H-
4"y; "C-NMR (125 MHz,CDCLl: ) §.56.0 (3'-
OCH;),61.1 (6-OCHs),61.7 (8-OCH;),62.2 (7-
OCH:),103.4 (C4'),108.0 (C-10),112.1 (C-3),
118.9 (C-1'),129.2 (C-5'),132.0 (C-6"),133.0
(C-8),136.7 (C6),145.6 (C-9),149.4 (C5),
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