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RRALE Y

Rk, Bd, R¥EW, AHE', S, kT
(1. TaPES K, M 450046; 2. TH ERIER, M 450000)

[(HE] BRI ERAS R #ATHIR . FiE: P RER R e 5 P9 3 SR AR BE I ( Sephadex LH-20) % 1,3
BRFAT o B alifl . AR AL A W 09 BLAL M BT RO R RO S e A M, R SR A B 10 NG W, 4 S Ok RE
BLWR (ursolic acid,1) , 3% & T2 (gallic acid,2) , 4l J% 2 ( naringenin,3) , 7% 48 48 ¥ 2% ( deoxyshikonin 4 ) , ¥ ¥ 2 ( shikonin,5) , 5-
Fe R 2-7, % J-1,4-25 1 (5-hydroxynaphthalene-2-ethoxy-1, 4-dione, 6 ) , 4, 4'-— % F3£-3 , 5-— B 4 JL B % (4, 4'-dihydroxy-3, 5-
dimethoxybibenzyl ,7) ,2',3- 733 k-4 | 5-— H & JL I 4 (27, 3-dihydroxy-4 , 5-dimethoxybibenzyl , 8 ) , 5 i F % 1F ( quercetin-3-0-8-
D-glucopyrano-side ,9) , 111 2% 1§ -4"-O-F fik ( kaempferol-4'-O-methylether,10) , Z5i /b &W 1 ~3,6 ~10 &5 RN Z WY 45 5
33,
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Chemical Constituents of Arnebiae Radix

ZHAO Xian-min', LI Nan’, SONG Yan-li', DU Cai-xia', GAO Jian-feng'* , ZHU Yan-qin'
(1. Henan University of Traditional Chinese Medicine, Zhengzhou 450046, China;
2. Henan Province Staff-Worker Hospital, Zhengzhou 450000, China)

[ Abstract ] Objective: To study the major chemical constituents form Arnebiae Radix. Method: The
compounds were isolated with chromatographic techniques, such as silica gel, polyamide and Sephadex LH-20. The
structures of isolated compounds were identified by physiochemical properties and spectral analysis. Result; Ten
compounds were obtained form Arnebiae Radix and identified as ursolic acid (1), gallic acid (2), naringenin
(3), deoxyshikonin (4) , shikonin (5), 5-hydroxynaphthalene-2-ethoxy-1, 4-dione (6), 4, 4'-dihydroxy-3, 5-
dimethoxybibenzyl (7 ), 2', 3-dihydroxy-4, 5-dimethoxy bibenzyl (8), quercetin-3-0-8-D-glucopyrano-side
(9), kaempferol-4’-0-methylether (10). Conclusion: Eight compounds 1-3, 6-10 are reported from the plants
for the first time.

[ Key words ] Arnebiae Radix; 5-hydroxynaphthalene-2-ethoxy-1, 4-dione; 4, 4'-dihydroxy-3, 5-
dimethoxybibenzyl; 2", 3-dihydroxy-4, 5-dimethoxy bibenzyl
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il TLR4, fifgg SR AL A - -o ( TNF -0 ) , 4% 5% 55 [H 1~k B
(NF-kB) 552 R AE A 5T A9 2235, P9 58 AE S bz, ke 2]
BIHRIPCRAE R o (BT WA S B o T 4
ViR 28 B X /N B R R R R AR, kB
ZRIRZE IR T /N B A 7 2 v 45 3 R B, Al B
JFJUE L E A B T A A R AR R A5 A
AR A A R, A S R B DN BB
SR HOM T8 18 B AT, S 1 D, IR R e, X
/N BRELA T PR I T 5 Pk T 5 A 9 R R
PEESHBREASY " . R g R
AR AR YR 70 BEZE 0 , R I 5 il PR 22 4 5 BRI T, AR
W5 LA IAR 23 B9 5 A B % B AR S F 98 T B, ¥ 5%
B OB T R AL AL o B HEAT T RSE, N B OF
BT 10 MEEY, Kb AR o & is
B 8 MMLBW, A T 5 B I o) 1Y T 1k N 45 4
i B AR A A R R 5% R O A% Gt v 2 B BE 5T
I K o

1 ##

DPX-400 R A% 6 3 4 g 335 A (A5 & 5 AL mURE L
AR, Kofler Y5 I 5 4 (4 48 BB/ W A7
FRZA 7)), DZKW -4 B e 17 3 7K 5 s (b 50 2%
AL FR A BRA 7] ), SB-1000 Y Jig §% 7% & A (& g %
BN #8 A FR 2N F] ) |, Sartorius BSA-124S-CW & 43 #7 K
T ORI FERHH R A TR ) | 32 TR 5L 2R Bt
& ( Sephadex LH-20, H A — Z& /A #l, #it =5
SHO1001) , A {4 3% ik & (F B e T, #t 5
120211) , S e by (T VLA © 90 T 3% A U HH A= Ak 9
BT 20110601) |, B T30 1 28 43 A 46

SRR A A T 2 5 i S 130507, £
T T 2 e R P AR S S O 5 R AR ) i
Arnebia euchroma W1 .

2 RS9 EH

WO R 25t 5 ke, B3A%, ] 10 A% 5 £ 1 0] 37 $i
W2 Y, B L h, G IFUR R, DR e A, 1S T RS
BB (185 g) o M43 H i it K 20, AR R
WhEE R C TR IE T B A, [0 780, 230045 A7 4l
WAL (16 ) , LR CTRABAL (60 g) FIIE T B AR AL
(25 g) o AR 28 AT 53, = S Y e - it
(30:1 ~10: 1) B BE VRN, B 5 8 45 A 2L & 9 1
(5.4 mg) LG 2(8.5 mg) ; LR LWL Yok H
Tk 10 R 2R MG e A (0 Rk VR R AT R A 0 L R e
Sephadex LH-20 #E (o, 1% JE 17 4 b, 15 2 /L 5 ¥ 3
(13.1 mg) ,4(20.6 mg) ,5(17.8 mg) ,6(6.1 mg) ,7
(5.7 mg) ,8(3.9 mg) ; 1E T BEARAL, R F A G AE (4

. 48 -

T, - (60 1 ~ 12 1) B BE Uk, Sephadex
LH-20 #F 4 3% 2l fb J & 45 dh 13 21k &9 9 (9.8
mg) ,10(11.2 mg) ,

3 LT

& W1 @K, mp 282 ~ 285 C,
Liebermann-Burchard % W 3% fH £, H-NMR ( DMSO-
d,, 500 MHz) §: 3.06(1H, dd, J =12.0, 5.8 Hz,
H-3),5.10(1H, s, H-12), 2.12(1H, d, J =10.8
Hz, H-18), 0.69(3H, s, H-23), 0.82(3H, s, H-
24),0.90 (3H, s, H25),0.94 (3H, s, H26),
0.72(3H, s, H-27), 0.85(3H, d, J=6.1 Hz, H-
29), 0.79 (3H, d, J =6.1 Hz, H-30), "C-NMR
(DMSO-d,, 125 MHz) §: 39.0(C-1), 27.6(C-2),
78.4(C-3), 39.2(C-4), 56.0(C-5), 19.0(C-6),
33.9(C-7), 40.1(C-8), 48.3(C9), 37.1(C-10),
23.3(C-11), 125.7(C-12), 139.8 (C-13), 42.5
(C-14), 28.4(C-15), 24.8(C-16), 47.7(C-17),
54.2(C-18), 39.8(C-19), 39.4(C-20), 31.2(C-
21),37.6(C22),28.9(C23),15.7(C-24), 16.8
(C-25), 18.1(C26), 23.9(C-27), 179.6(C-28) ,
17.2(C29), 21.0(C-30) , DL I %¥e 5 3cmk[12]
B A B e Z G 1 o BB R (ursolic
acid)

a2 AEER, mp 238 ~240 C,'H-NMR
(DMSO-d,, 500 MHz) §: 7.02(2H, s, H-2, 6),
“C-NMR ( DMSO-d,, 125 MHz) §: 120.6 (C-1),
109.4(C-2), 145.6(C-3), 138.2(C4), 145.6(C-
5), 109.5(C-6), 168.1(C-7). LI I ¥t 5 3k
[I3]RE A -8, MEEhEw 2 KB TR
(gallic acid) ,,

&3 TR K, mp 249 ~251 °C ,'H-NMR
(CD,0D, 500 MHz) §: 5.37 (1H, dd, J =12.6,
2.2 Hz, H2), 6.01 (1H, d, J =2.0 Hz, H-6),
5.99(1H, d, J =2.0 Hz, H-8), 7.37(2H, d, J =
8.2 Hz, H-2', 6'), 6.87(2H,d,J =8.2 Hz, H-3',
5'),3.05(1H, dd, J =16.7, 12.6 Hz, H-3a),
2.72(1H, dd, J=16.7, 2.2 Hz, H-3b), "C-NMR
(CD,0D, 125 MHz) §: 80.2(C-2), 43.9(C-3),
197.6(C4), 165.2(C-5), 97.2(C-6), 168.4(C-
7),96.1(C-8), 165.1(C-9), 103.2(C-10), 130.8
(C-1"), 128.8 (C-2"), 116.1 (C-3"), 158.9 ( C-
4"y, 116.1(C-5"), 128.7(C-6") . Vb I ¥4 5 Sk
(14 ERA -, MEELEW 3 Nl E

(naringenin) ,
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a4 L4555, mp 88 ~90 °C , # B 48 ik
4 ,'H-NMR (CD,0D,500 MHz) §: 6.86(1H, s, H-
3),7.19(2H, s, H6,7),2.74(2H, t, J=7.1 Hz,
H-11), 2.37(2H, m, H-12), 5. 15('H, t, J =7.1
Hz, H-13), 1.70(1H, s, H-15), 1.60(1H, s, H-
16), 12.44(1H, s, 5-OH), 12.58(1H, s, 8-OH) ,
“C-NMR(CD,0D, 125 MHz) §: 182.9(C-1), 151.3
(C-2), 134.5(C-3), 182.6(C4), 162.0(C-5),
130.9(C-6), 131.4(C-7), 163.1(C-8), 111.7(C-
9), 111.5(C-10), 29.4 (C-11), 26.3 (C-12),
122.3(C-13), 133.3(C-14), 18.0(C-15), 25.6
(C-16) o LA FHds 530k [ 15 4 Ba A — 2, e %
ALY 4 O L4 % B R (deoxyshikonin)

&Y 5 L0484 &, mp 146 ~ 149 C,'H-
NMR(CD,0D, 500 MHz) &: 7.13(3H, s, H-3,6,
7), 12.42 (1H, s, H-5), 12.55(1H, s, H-8),
2.63(1H, m, H-11), 2.39(2H, m, H-12), 5.17
(1H, t, J=6.9 Hz, H-13), 1.72(3H, s, H-15),
1.66(3H, s, H-16), “"C-NMR(CD,0D, 125 MHz)
5: 181.0(C-1), 151.5(C-2), 137.9(C-3), 179.9
(C4), 165.2(C-5), 132.9(C-6), 132.7(C-7),
165.5(C-8), 112.4(C-9), 111.6(C-10), 68.5(C-
11), 36.1(C-12), 118.5(C-13), 132.0(C-14),
26.1(C-15), 18.1(C-16) , L ¥t 530k 16 ]4R
A — B B E G 5 52K (shikonin)

a6 s RS, mp 192 ~195 °C,'H-
NMR (DMSO-d, ,500 MHz) &: 6. 11 (1H, s, H-3),
7.23(1H, d, J=8.5 Hz, H-6), 7.55(1H, dd, J =
8.5,7.2 Hz, H-7), 7.68(1H, d, J=7.2 Hz, H-
8), 4.16 (2H, ¢, J =6.9 Hz, H-11), “C-NMR
(DMSO-d,, 125 MHz) §: 179.3(C-1), 160.4 ( C-
2),109.6(C-3), 190.4(C-4), 161.2(C-5), 124.9
(C-6), 135.7(C-7), 119.8(C-8), 131.5(C9),
114.2(C-10), 65.3(C-11),14.0(C-12), Lk I %k
P 5 SCHR 17 ] il FaA — 30, s e G 6 ok 5-
7 oH2-20 & K1, 4-Z BR ( 2-ethoxy-5-
hydroxynaphthalene-1 ,4-dione) ,

&7 TS, mp 153 ~156 € ,'H-NMR
(DMSO-d, , 500 MHz) §: 6.33(1H, s, H-2), 6.39
(1H, d, J=8.3 Hz, H-6), 7.01 (2H, d, J =8.3
Hz, H2', 6'), 6.73(2H, d, J =8.3 Hz, H-3',
5'),3.81 (6H, s, 2 x-0OCH,), 2.71(2H, s, H-a,
a’), "C-NMR (DMSO-d,, 125 MHz) §: 134.3 (C-
1),107.0(C-2), 148.8(C-3), 130.4(C-4), 148.9

(C-5), 107.1(C-6), 130.3(C-1"), 130.2(C-=2"),
115.9(C-3"), 156.2(C4"), 116.0(C-5"), 130.1
(C6"), 56.8(2 x-OCH,), 39.7(C-a), 38.2(C-
a') o DL EEE 5 30k [ 18 ] 4l S A — 5, i %
tREWT R 4,4 - I3 5- " F LB (4,4'-
dihydroxy-3 ,5-dimethoxybibenzyl)

G 8 LI E L KR, mp 149 ~ 152
°C ,'H-NMR ( DMSO-d,,500 MHz) &: 6.51 (1H, s,
H-2), 6.27(1H, s, H-6), 6.80(1H, d, J=17.5
Hz, H-3'), 7.02(1H, m, H4'), 6.85(1H, t, J =
7.2 Hz, H-5"),7.04(1H, m, H-6"), 3.91(3H, s,
4-OCH,), 3.79(3H, s, 5-OCH,), 2.90(2H, m, H-
a), 2.84(2H, m, H-a'), "C-NMR(DMSO-d,, 125
MHz) §: 138.5(C-1), 108.4(C-2), 149.4(C-3),
134.0(C4), 152.5(C-5),104.9(C-6), 128.3(C-
1'), 154.1(C=2"), 114.9(C-3"), 127.2(C4"),
121.0(C-5"), 130.2(C-6"), 61.1 (4-OCH,), 55.9
(5-OCH,), 36.4(C-a"), 32.2(C-a), DL F%#5
SCHERL 19 i A -3, s Ebaw 8 h 2, 3-
R4, 5- R EER R (27, 3-dihydroxy 4, 5-
dimethoxy-bibenzyl) ,

&9 Bk AK,mp 185 ~188 C,'H-NMR
(DMSO-d,, 500 MHz) &: 6.23(1H,d,J =1.8 Hz,
H-6), 6.41(1H, d, J=1.8 Hz, H-8), 7.53 (1H,
d, J=2.0 Hz, H2"), 6.78(1H, d, J=7.1 Hz, H-
5°),7.60 (1H, dd, J=7.1, 2.0 Hz, H-6"), 5.50
(1H, d, J =5.8 Hz, H-1"), “"C-NMR ( DMSO-d, ,
125 MHz) §:156.3(C-2), 133.6(C-3), 177.5(C-
4),161.5(C-5), 98.8(C-6), 164.3(C-7), 93.3
(C-8), 156.6(C-9), 104.2(C-10), 121.7(C-1"),
115.1(C2"), 144.5(C-3"), 148.7(C4"), 115.9
(C5"), 121.2(C-6"), 101.4(C-1"), 73.3(C=2"),
77.5(C-3"), 69.9(C-4"), 76.6 (C-5"), 61.0(C-
6") o LA LHHE 5 3CHR [ 20 ] 4238 B A — 2, s e
K& 9 N Rk R (quercetin-3-0-8-D-
glucopyranoside ) .,

&M 10 BB K, mp 276 ~279 C, i i2-
BEy 2 N FH ' H-NMR ( DMSO-d,, 500 MHz) §:
6.26(1H, d, J=1.8 Hz, H-6), 6.59(1H, d, J =
1.8 Hz, H8), 8.16 (2H, d, J =8.8 Hz, H2',
6'),7.01 (2H, dd, J=1.8, 7.2 Hz, H-3',5"),
3.92(3H, s, 4-0CH,) . "C-NMR ( DMSO-d,, 125
MHz) §: 145.7(C-2),135.6(C-3), 176.4(C4),
156.4(C-5), 98.8(C-6), 165.4(C-7), 94.7 (C-
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