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Chemical Constituents from the Raw Material of Lianhua-Qinwen Capsule
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" Tianjin Key Laboratory of Modern Chinese Medicine , Tianjin University of Traditional Chinese
Medicine , Tianjin 300193 , China;* Research and Development Center of Traditional Chinese
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Abstract : Seventeen compounds were isolated from the raw material of Lianhua-Qinwen capsule by column chromatogra-
phies of silica gel , Sephadex LH-20 and preparative HPLC , which were elucidated by means of IR,MS,'H NMR and " C
NMR. They were identified as ( + )-pinoresinol (1), phillyrin (2), epipinoresinol-4’-0-8-D-glucoside (3) , mataires-
inol-4’-0-B-D-glucoside (4) ,chrysophanol-1-0-8-D-glucoside (5) ,aloe emodin-8-0-8-D-glucoside (6) , chrysophanol
(7) ,emodin (8) ,physcion (9) ,aloe-emodin (10) , aloe-emodin acetate (11) , quercetin-3-0-q-L-rhamnoside (12),
kaempferol-3-0-a-L-rhamnoside (13 ), adoxosidic acid (14 ), gallic acid (15), benzoic acid (16), and B-sitosterol
(17). This was the first time to investigate the chemical basis of raw material of Lianhua-Qinwen capsule through sys-

tematical isolation and identification methods,as a result,17 compounds were isolated and elucidated from it,which pro-

vided a strong research data for the chemical basis of Lianhua-Qinwen capsule.

Key words : Lianhua-Qinwen capsule ; chemical constituents ;lignan ; anthraquinone
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) ; Agilent 1260 /&R0 AH 35X (SE [ Agilent 2%
) s Waters 2489 i £ W AH 2,354 ( 36 [/ Waters 2
Al R RE L (GFosy 10 ~40 wm, 7 8 AL
TT7) s RE-52AA Jié 5% 78 J dv (i 7 2 R AR AN AR
J7) s 5O CogHEE MRS (ODS-A-HG 5-50 pm, H A
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8) o LIROTRZERE G RE AL JZ AT LA Tl k- £ 1R
R — 7 LR A7 B e o, P 20 R S A 5 4l
1, 38L& W 10 1~:7(359 mg) 8(104.3 mg) .9
(56.4 mg) 10(11.2 mg) . 11(9.5 mg) . 12(11.8
mg) 13(9.4 mg) 15(26.1 mg) 16(10.3 mg) F117
(5.4 mg) ., KZREL D-101 KL IR & BEK
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3 ZEHMETE

wEW 1 HFEAHAK; 75T CyH, Og;
ESI-MS m/z:357 [M-H] ;IR (KBr) v, 3430,1611,
1385 em ' ;'H NMR (400 MHz, Pyridine-d; ) §:7.29
(2H,d,J = 8.0 Hz,H-5,5'),7.27 (2H,s, H-2,
2'),7.10 (2H,d, J = 8.0 Hz,H-6,6") ,4.99 (2H,
d,J = 3.2 Hz,H9,9'a),4.37 (2H, m,H-7,7"),
4.03 (2H,dd,J = 8.0 Hz,H-9,9'b) ,3.80 (6H,s,2
x OCH,),3.26 (2H,m, H-8,8');" C NMR (100
MHz, Pyridine-d; ) $§:149.8 (C-3,3"),148.3 (C4,
4'y,133.7 (C-1,1"),120.2 (C-6,6"),116.9 (C-5,
5'),111.4 (C2,2"),86.9 (C-7,7"),72.4 (C9,
9'),56.4 (2x0CH,),55.3 (C-8,8"), VI LUk
W5 +) Mg R Scikaal—a " e E G 1
H ()RR

EWm2 AR ; 1K C,H,0,, ;ESI-MS
m/z:533 [M-H]",371;IR (KBr) v, 3400,2937,
2840, 1593, 1518, 1465, 1423 cm ';'H NMR (400
MHz,DMSO-d,) §:7.05(1H,d,J = 8.4 Hz,H-5),
6.96 (1H,s,H-2),6.92 (2H,H-2",5'),6.87 (2H,
m,H-6,6"),5.17 (1H,d,J = 4.0 Hz,H9',),5.04
(1H,H9’_),4.88 (1H,d,J = 6.8 Hz,H-1") ,4.80
(IH,d,J = 5.6 Hz,H-7"),4.50 (1H,m,H9,),
4.38 (1H,d,J = 6.8 Hz,H-7) ,4.10 (1H,d, J =
9.2 Hz,H9, ) ,3.77 (3H,s,3-0CH;) ,3.76 (3H,s,
3’-0CH,),3.74 (3H,s,4’-OCH,) ,2.86 (1H,br dd,
H-8);"”C NMR (100 MHz, DMSO- d,) $:135.3 (C-
1),131.2 (C-1"),110.5 (C=2),109.4 (C=2"),
148.9 (C-3),148.5 (C-3"),145.9 (C4),147.6
(C4'),115.2 (C-5),111.5 (C-5"),118.1 (C-6),
117.6 (C-6'),86.6 (C-7),81.3 (C-7"),54.0 (C-
8),49.3 (C-8'),70.3 (C9),68.9 (C9'),55.4
(3,3'-OCH,) ,55.7 (4'-0OCH,),100.2 (C-1"),73.2
(C2"),76.8 (C-3"),59.7 (C4"),77.0 (C-5"),
60.7 (C-6") ., LA _b¥ods 5 Scmkdeas —357
e G 2 T

wEW 3 LaiIR; TR CH, 0,,'H
NMR (400 MHz,DMSO-d,) §:7.04 (1H,d,J = 8.4
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Hz,H-5),6.95 (1H,d,J = 1.6 Hz, H-2),6.89
(1H,d,J = 1.6 Hz,H2") ,6.85 (1H,dd,J = 8.8,
1.6 Hz,H-5") ,6.74 (2H,m,H-6,6"),5.16 (1H,d,
J =4.4 HZ,H-9,Cq),5.03 (1H,d,J = 3.6 Hz,H-
9’ ),4.97 (1H,d,J = 5.2 Hz,H-7"),4.87 (1H,
d,J = 6.8 Hz,H-1") ,4.61 (1H,d,J = 4.4 Hz, H-
7),4.49 (1H,t,] = 5.6 Hz) ,4. 14 (1H,m,H9_ ),
3.77 (3H,s,3-0CH,),3.76 (3H,s,3’-0CH,);"C
NMR (100 MHz, DMSO-d,) §:132.2 (C-1),135.2
(C-1'),110.6 (C-2),110.4 (C-2"),147.5 (C-3),
148.9 (C-3'),145.9 (C4),145.8 (C4'),115.1
(C-5),115.2 (C-5"),118.6 (C-6),118.1 (C-6"),
85.1 (C-7),84.5 (C-7"),53.7 (C-8),53.5 (C-
8),71.0 (C-9),70.9 (C9'),55.7 (3-OCH,),
55.6 (3'-0CH,),100.2 (C-1"),73.2 (C-2"),76.8
(C-3"),69.7 (C4"),77.0 (C-5"),60.7 (C-6"),
DL EHds 5 R AR 2R 4 -0-B-D-4 74 BE 1 STk izl
— 5 HME A 3 W EIMIE R4 -0-8-D-Hi %
WEH .

HEW 4 REOKAR; TR CH,0,5'H
NMR (400 MHz,DMSO-d,) §:6.99 (1H,d,J = 8.4
Hz,H-5),6.78 (1H,s,H-2'),6.66 (2H, m, H-5,
6'),6.62 (1H,s,H-2),6.49 (1H,d,J = 8.0 Hz,
H-6),4.84 (1H,d,J = 7.2 Hz,H-1") ,4.08 (1H,t,
J = 8.0 Hz,H9,_),3.86 (1H,t,/ = 8.4 Hz,9,),
3.72 (6H,d,J = 2.4 Hz,3,3'-0CH,) ;" C NMR
(100 MHz, DMSO-d,) §:129.5 (C-1),131.8 (C-
1'),112.7 (C2),113.9 (C=2"),147.5 (C3),
148.6 (C-3'),144.9 (C4),145.3 (C4'),115.4
(C-5),115.1 (C-5"),120.7 (C-6),121.3 (C-6"),
36.8 (C-7),33.5 (C-7"),40.8 (C-8),45.5 (C-
8),70.7 (C9),178.9 (C9'),55.6 (3-OCH,),
55.5 (3'-0CH3),100.2 (C-1"),73.2 (C-=2"),76.8
(C-3"),69.6 (C4"),77.0 (C-5"),60.6 (C-6"),
DL %l 5 % U BE R 4-0-B-D-4 Z 8 1 STk
3 R A 4 B IR G R4 -0-8-D-
AT o

wEWS BEEAHAK; 5513 C,HyOy; ESI-
MS m/z:415 [ M-H ] ;10% i IR £ B [ N b ¥ A,
IR (KBr) v, 3400,2918,1671,1634,1588, 1487,
1448 ¢cm ';'H NMR (400 MHz, DMSO-d,) &:7.86
(2H,m,H-5,6),7.70 (1H,dd,J = 6.8,2.8 Hz, H-
7),7.47 (1H,H4),7.17 (1H, brs, H2),5.16

(1H,d,J = 7.2 Hz,H-1") ,2.41(1H,s,3-CH,);"C
NMR (100 MHz, DMSO-d,) §:161.6 (C-8),124.0
(C-2),147.6 (C-3),120.6 (C4,5),135.9 (C-6),
122.5 (C-7),158.2 (C-1),187.5 (C-9),182.0 (C-
10),134.7 (C-11),119.3 (C-12),114.7 (C-13),
132.1 (C-14),21.5 (3-CH3),100.6 (C-1"),73.3
(C2"),76.5 (C-3"),69.5 (C4"),77.3 (C5"),
60.6 (C-6") . DA b Ui 5 K8 p-1-0-B-D-Hj
PSRRI — 2 MO R A 5 O R I -
1-0-B-D-H % HEH

EWme wmakK; 1K C,Hy,0,;ESI-MS
m/z:431 [ M-H]"; 10% iR < 5 5 v . 3% (4, 'H
NMR (400 MHz, DMSO-d,) §:7.87 (2H, m, H-5,
6),7.71 (1H,dd,J = 8.0,1.2 Hz, H-7),7.66
(1H,s,H4),7.28 (1H,s,H2),5.17 (1H,d,J =
7.6 Hz,H-1'),4.62 (2H,s,3-CH,0H) ;" C NMR
(100 MHz, DMSO-d,) $:161.6 (C-1),120.7 (C-
2),152.3 (C-3),116.0 (C4),120.6 (C-5),135.9
(C-6),122.4 (C-7),158.2 (C-8),187.6 (C-9),
182.1 (C-10),134.8 (C-11),115.5 (C-12,13),
132.3 (C-14),62.0 (3-CH,0H),100.5 (C-1"),
73.3 (C-2'),76.5 (C-3"),69.5 (C4'),77.3 (C-
5'),60.6 (C-6"), LA UiEHdE 525 KR -8-
O-B-D-HAJHELF SCHk IR E — 3", i E it 6
N LR B R -8-0-B-D-H A E T o

wEWMT R A; 01 CsH,0,;ESI-
MS m/z:253 [ M-H] ;10% iR £ B2 v . 8% £ 5 IR
(KBr) v, 3430, 1675, 1607, 1570, 1476, 1453
em ' ;'H NMR (400 MHz, DMSO-d,) §:7.79 (1H,
t,] = 8.0 Hz,H-6),7.69 (1H,d,J = 7.2 Hz, H-
5),7.53 (1H,s,H4),7.37 (1H,d,J] = 8.4 Hz, H-
7),7.20 (1H,s,H2),2.43 (3H,s,3-CH,);"C
NMR (100 MHz, DMSO-d,) 8:161.3 (C-1),124.4
(C-2),149.2 (C-3),120.5 (C4),119.3 (C-5),
137.3 (C-6),124.1 (C-7),161.5 (C-8),191.6 (C-
9),181.5 (C-10),133.3 (C-11),115.9 (C-12),
113.8 (C-13),133.0 (C-14),21.6 (3-CH;) ., UL I
T TR 5 I SR R — 2, O E A
7 RRKE W

HEWMS HBEEAKAK; /1 C H,0,;ESI-
MS m/z:269 [ M-H] ;10% &Rz £ B ) v i 25 (05 IR
(KBr) v 3330, 1675, 1574,1458 e¢cm ';'H NMR

max
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(400 MHz, DMSO-d,) §:7.32 (1H,s, H4),7.01
(1H,s,H-5),6.99 (1H,d,J = 1.2 Hz,H-2),6.49
(1H,s,H-7),2.34 (3H,s,3-CH,), 11.96 (1H,s,
8-OH), 11.88 (1H, s, 1-OH), 11.29 (1H, s, 6-
OH) ;" C NMR (100 MHz, DMSO-d,) :164.4 (C-
1),107.8 (C-2),165.5 (C-3),108.7 (C-4),120.3
(C-5),148.1 (C-6),124.0 (C-7),161.3 (C-8),
189.5 (C-9),181.1 (C-10),132.6 (C-11),113.2
(C-12),108.8 (C-13),134.9 (C-14),21.5 (3-
CHy) o DAk P38 5 K o 22 Somk " i3l — 2,
s ERAY 8 HREEK,

'“ﬁﬁ'% 9 %ﬁ@*ﬁj{,ﬁﬁ‘%ﬁ C16H1205 ;ESI'
MS m/z:283 [M-H] ;IR (KBr) v, 34131728,
1630,1570, 1560, 1478 em ';'H NMR (400 MHz,
CDCL,) §:7.57 (1H,s,H4),7.31 (1H,d,J = 2.4
Hz,H-5),7.03 (1H,s,H2),6.64 (1H,d,J = 2.4
Hz,H-7),3.95 (3H,s,6-0CH,),2.46 (3H,s,3-
CH,);"”C NMR (100 MHz,CDCL,) §:165.4 (C-1),
124.7 (C-2),148.7 (C-3),121.5 (C4),108.4 (C-
5),162.7 (C-6),107.0 (C-7),166.8 (C-8),191.0
(C9),182.2 (C-10),135.5 (C-11),110.5 (C-
12),113.9 (C-13),133.4 (C-14),22.4 (3-CH,),
56.3 (6-OCH,) . LA b3 it 5 R o 2% HH ik SC ik
it 5, s e AL A 9 R R

HEWI0 REEAHAK ;5T C H, O, ESI-
MS m/z:269 [ M-H] ;10% Bl £ = o7 i 2 €85 IR
(KBr) v, 3330,1675,1574,1458 ¢m ';'H NMR
(400 MHz,DMSO-d,) §:7.67 (1H,d,J = 8.0 Hgz,
H-5),7.50 (2H,m,H4,6),7.24 (1H,H-7),7.12
(1H,H-2) ,4.54 (2H,s,3-CH,0H) ;" C NMR (100
MHz, DMSO-d, ) &:161.9 (C-1),119.6 (C-2),
153.8 (C-3),117.4 (C4),121.0 (C-5),137.6 (C-
6),124.7 (C-7),161.6 (C-8),191.7 (C9),181.6
(C-10),133.4 (C-11),115.9 (C-12),133.2 (C-
14),114.5 (C-13),62.3 (3-CH,0H) ., L) I it%k
a5 P2 B RSO — 2 B E A 10
HFERER,

LEW I REOAKAK; 551X C H,,04; ESI-
MS m/z:311 [ M-H] ;10% Biiis 2 B2 b i i fa ;' H
NMR (400 MHz,CDCL,) §:7.82 (1H,dd,J = 7.2,
1.2 Hz,H-5),7.76 (1H,d,J = 1.6 Hz,H4),7.67
(1H,t,] = 8.4,H6),7.29 (1H,dd,J = 8.4,1.2

Hz,H-7),7.24 (1H,H=2),5.17 (2H, brs, H-15) ,
2.17 (3H,s,H-17) ;" C NMR (100 MHz,CDCl,) §:
163.0 (C-1),122.6 (C-2),146.7 (C-3),118.7 (C-
4),125.0 (C-5),137.5 (C-6),125.0 (C-7),162. 8
(C-8),192.9 (C9),181.8 (C-10),134.6 (C-11),
116.0 (C-12),133.8 (C-14),115.5 (C-13),64.9
(C-15),170.1 (C-16),21.1 (C-17). Lk b Ui
P 52 R IR LRI SCik s — 2" ek
G 11 Ry R R ORI

'“f.é’% 12 /%E\:ﬁ*ﬁj{,ﬁj\¥it C21 Hzo 011;
ESI-MS m/z:447 [ M-H] ;10% i £ B 52 o7 i o
f5, IR (KBr) v, 3338,2981, 2958, 1659, 1606
em ';'H NMR (400 MHz,CD,0D) §:7.33 (1H,s,
H2'),7.29 (1H,d,J = 8.4 Hz,H-6"),6.90 (1H,
d,J] = 8.0 Hz,H-5'),6.33 (1H,s, H-8),6.17
(1H,s,H-6),5.35 (1H,H-1") ,4.24 (1H,H=2"),
0.94 (1H,d,J = 6.0 Hz, H6");"” C NMR (100
MHz,CD,0D) §:159.4 (C-2),136.3 (C-3),179.7
(C4),163.2 (C-5),99.9 (C6),165.9 (C-7),
94.9 (C-8),158.5 (€9),106.0 (C-10),123.0 (C-
1'),117.0 (C-2"),146.4 (C3"),149.8 (C4'),
116.5 (C-5'),123.1 (C-6"),103.6 (C-1"),72.1
(C2"),72.2 (C3"),73.4 (C4"),72.0 (C-5"),
17.8 (C-6") . Db b i 3% 0 54 2 R -3-0-a-L-F1
ZEWEEE SCRRIRIE — 3 O AL A 12 ot Bz
R-3-0-0-L-FZHEH .

HEW 13 W\ OB K 551X G, Hy0,;
ESI-MS m/z;431 [ M-H ] ;10% B/ 2, B Jz [ i 7%
;IR (KBr) v, 3400,2932,1655,1609,1510,1449
em ' ;'H NMR (400 MHz,CD,0D) §:7.76 (2H,d,J
= 8.8 Hz H2',6"),6.93 (2H,d,J = 8.8 Hz, H-
3,5'),6.37 (1H,s,H-8),6.20 (1H,s,H-6),5.38
(1H,d,J = 1.2 Hz,H-1"),0.92 (1H,d,J = 5.2
Hz,H-6") ;" C NMR (100 MHz, CD,0D) §:158.7
(C2),136.4 (C-3),179.8 (C4),163.4 (C-5),
100.0 (C-6),166.1 (C-7),94.9 (C-8),159.4 (C-
9),106.1 (C-10),122.8 (C-1"),132.0 (C=2"),
116.7 (C-3"),161.7 (C4'),116.7 (C-5"),132.0
(C-6"),103.7 (C-1"),72.3 (C-3"),72.2 (C-2"),
73.3 (C4"),72.1 (C-5"),17.8 (C-6"), VI Ly
B 5 1 28 13 -3-0-a-L- RSB SCk R — 8
WS EAE Y 13 I ZE 1 -3-0-0-L- [RZEHEH

'['Kf:ﬁ"% 14 /%Ef@*}/}ji,ﬁ\¥ft C16H24010;IH
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NMR (400 MHz, DMSO-d,) §:7.43 (1H,s,H-3),
5.11 (1H,d,J = 5.2 Hz,H-1),3.43 (1H, m, H-
10a),3.67 (1H, m, H-10b),2.76 (1H, m, H-5),
2.25 (1H,m,H9),2.09 (1H,m,H-8),1.94 (1H,
m,H-7a),1.77 (1H, m,H-7b),1.59 (1H, m, H-
6a),1.43 (1H,m,H-6b),5.05 (1H,d,J = 7.2 Hz,
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