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Chemical components from Lianhua Qingwen Capsules (II)
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Abstract: Objective To study the chemical constituents of Lianhua Qingwen Capsules. Methods The compounds were isolated and
purified by gel column chromatography, MPLC, and preparative HPLC from 50% ethanol fraction of macroporous resin column
chromatography of Lianhua Qingwen crude extracts. Their structures were elucidated by the spectral analyses. Results Eight
compounds were isolated and identified as 10-O-(p-hydroxycinnamoyl)-adoxosidic acid (1), aloe-emodin-8-O-f-D-glucopyranoside
(2), quercitrin (3), matairesinol-4'-O-B-D-glucoside (4), liquiritin apioside (5), epi-vogeloside (6), vogeloside (7), and caffeic acid ethyl
ester (8). Conclusion Compound 1 is a new compound named lianhua iridoid A. Compounds 5—8 are isolated from Lianhua
Qingwen Capsules for the first time. This study provides substance foundation for chemical research of Lianhua Qingwen Capsules.
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RATBIFEET 8 MEEW, 53HA 10-0-(p-
hydroxycinnamoyl)-adoxosidic acid (1) 25 K %-
8-O-B-D- Mt W % %) ¥ H  ( aloe-emodin-8-O-B-D-
glucopyranoside, 2). #if & # (quercitrin, 3).
matairesinol-4'-O-B-D-glucoside (4). 78 H & FF
(liquiritin apioside, 5)+ epi-vogeloside(6). vogeloside
(7).« WNHERER 218 (caffeic acid ethyl ester, 8). 1k
HEV G, & IELHT A, (LAY 5~
8 N IR MIEICTE IR I Fe b oy B 15 3
1 XE5HH

Bruker Alpha ZLA4MEHEAC (Giii 1 Bruker A H]);
Bruker AVIIIHD 600 #% 34k 3% 4 (it Bruker
/~7]); Synapt G2-S Mass X ([E Waters A
]); Combi Flash Rf A He il & UAH (i (&
Teledvne ISCO A 7] ); NP7000 il # ¥ AH € 4% (VT
TRIUBRHAE R AR Milli-Q 4iKigids (EE
Millipore 22 7] ); AL204 73 #1 HL 7~ K1 (32 [E Mettler
Toledo 2] ); YMC ODS-A-HG 50 pum AR CH
A YMC AFD; HEEFER (100~200. 200~300
H, B8EFENT) D HEOIERERR GFss (F
SRFEEAL T ) YMC-Pack R&D ODS-A (250 mm X
20 mm, 10 pm, HA YMC AF])); EHE LT
BRE CARELRZEBRGARAR, #t5
B1509001); taifafiZ . HEE (b ifgfiE ik
FIATD: AtrailA) b T ).
2 RESESE

HEERERIELIRE S kg, 4 AB-8 RILWIJE
MRt 7K 10%- 30%- 50%- 70%- 95% . EZ VL,
W4 15 B S EBALIR B - B 50% L EE VM4 200 g
FIF [ AH ODS HBUHE 53 55, LU EE-7K (20 80,
40 160, 60 : 40. 80 :20) HEATHLEEVERL, 1537
Fr. A~E. HUFr. A50.0 g, il #AH R B 55 25
(FHEE-7K 25 :75—60 : 40, 8 h, AR E 25
mL/min), L 500 mL SRR 75, 2 Bk
iR E IF R 15 3] Fr. A-1~A-22. Fr. A-2 AR
OIEE B (&P E-HEE 8 1 1), 153I414) Fr.
A-2-1~A-2-4, Fr. A-2-2 ZHI% B> 3 CFEE-K
50 50, {AFHAE 12 mL/min, K 210 nm),
WA GRS — DAk, BEMLEY) 2 (FEE-K 45 ¢
55, 12.5 min, 2 mg). 3 (ZJfE-7K 27 : 73, 16.7 min,
91 mg). 4 (H#-/K 4555, 14.9 min, 36 mg);
Fr. A-2-3 Z &R0 T 7 5 CHBE-7K 30 © 70, 14
FUAE 15 mL/min, KK 254 nm), AR 38 i3

—B4lifk, BRI & 5CZHE-/K 15 85,21.9 min,
16.56 mg). 6 (FHEE-/K 30 : 70, 11.2 min, 11 mg)+
7 (FHEE-7K 30 © 70, 18.3 min, 14 mg); Fr. A-3 4
R RCBAHIEAT 0 B (HEE-7K 60 @ 40, IAFRE 12
mL/min, ¥R 210 nm), JEAH G g —5aliik,
BEE 1 (57K 30 0 70, 12.1 min, 5 mg)-
8 (FHEE-7K 60 : 40, 14.0 min, 73 mg).
3 HMETE

A 1 BB, UV A (nm): 228, 312
nm. ZLAMNEIEERA R (3330em ). o, AN
MIPREE (1680, 1630cm ') FIZEH (1603, 1514
cm ). HR-ESI-MS m/z: 521.169 9 [M—H] (it#
i 521.165 9), 454 NMR HdE# & Z &S Yr 5y
TN CosH3001pe AHIFIEE A 11,

'H-NMR (600 MHz, DMSO-d) i (% 1) &R,
WA EA X ARG R E S 6 7.56 (1H, d,
J =162 Hz), 6.39 (1H, d, J = 16.2 Hz) Al AA'BB'%

®1 L&Y 1K NMR £iE
Table1 NMR data of compound 1

TAL O dc

1 5.14 (1H, d,J = 6.6 Hz) 96.5
3 7.40 (1H, s) 151.6
4 111.4
5 2.77 (1H, m) 35.1
6 1.42 (1H, m), 2.09 (1H, m) 32.1
7 135 (1H, m), 1.79 (1H, m) 27.6
8 2.25 (1H, m) 40.2
9 1.92 (1H, m) 43.1
10 4.12 (2H, m) 67.1
11 168.4
I 452 (1H,d,J="7.8 Hz) 99.3
2 3.01 (1H, m) 73.6
3 3.17 (1H, m) 77.1°
g 3.14 (1H, m) 70.4
5" 3.17 (1H, m) 77.6'
6 343(1H,d,J= 114 Hz), 368 (IH,d,J=114Hz)  61.6
1 125.5
276" 7.55(H,d,J=8.4Hz) 130.8
375" 679 (2H,d,J=8.4 Hz) 1162
4 160.2
7" 7.56 (1H, d, J = 16.2 Hz) 1452
8" 6.39 (1H, d, J = 16.2 Hz) 114.5
9" 1672

R T R T T

* chemical shifts may need to be interchanged
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G5 EHE 0755 (2H, d, J=8.4 Hz), 6.79 2H, d, J =
8.4 Hz), itk Aifs N 64.52 (1H, d, J= 7.8 Hz),
DN A ) o FE S

BC-NMR (150 MHz, DMSO-dg) #(FE 1) &5,
ZHEMER 2 NILYRIREER (Oc 168.4, 167.2)
A2 AHE B oc 116.2 (2C), 130.8 (2C), 160.2,
125.5 N FRFE ORI | B 6¢ 99.3, 77.6, 77.1, 73.6,
70.4, 61.6 97 & RE B .

HO

ik HMBC (B 1), #& oy 7.56, 6.39 573
Wk Oc 125.5 ¥, XU 0y 6.39 F1 10-CH, oy 4.12 1
¥ oc 1672 1%, DL EFEBEHAL C. H LY
RIS oA,  HEMZ A BORMAL Fr BORE 2 2 P AR It
Fe, PRI B LR BN N B A% . 20T
RN 4 (5B 1 AFRIEFOUE, HEN1Z
B NG5 . 83 HSQC HMBC V1 )& Jf i 8%,
N A Y AR R EY), i —Paid
(0] OH
>\
3. 0
1) v H

OGlc
e

El1 &1 1 MEHMFIEE HMBC 18X
Fig. 1 Chemical structure and key HMBC correlations of compound 1

Bk R, i %A &Y% A adoxosidic acid.

AR A BN RERNER, 58
adoxosidic acid [ 10 A7 %hE. #id SciFinder F
Reaxys ¥ ER R, WiE ZL A WS W N
10-O-(p-hydroxycinnamoyl)-adoxosidic acid, N 1 />
WA, A NERGET A, AR TIZED
PR R AN, K AE S S0 7 P AT R A

&M 2: TR A, ESI-MS m/z: 431 [M—H],
s NMR ez AWy RN
C1H2010o 'H-NMR (600 MHz, DMSO-d;) &: 12.88
(1H, s, OH), 7.89 (1H, dd, J = 1.2, 8.4 Hz, H-5), 7.86
(1H, t, J=7.8 Hz, H-6), 7.72 (1H, dd, J= 1.2, 8.4 Hz,
H-7), 7.66 (1H, brs, H-4), 7.28 (1H, brs, H-2), 5.17
(1H, d, J = 7.8 Hz, anomeric-H), 4.62 (2H, s, 6'-CH,),
3.72~3.23 (4H, m, H-2'~5"); "*C-NMR (150 MHz,
DMSO-dg) J: 188.8 (C-9), 182.6 (C-10), 162.2 (C-1),
158.7 (C-8), 152.7 (C-3), 136.4 (C-6), 135.3 (C-10a),
132.7 (C-4a), 122.9 (C-7), 121.2 (C-2), 121.0 (C-5),
116.4 (C-4), 116.0 (C-8a, 9a), 100.9 (C-1"), 77.7
(C-5"), 77.0 (C-3"), 73.7 (C-2'), 70.0 (C-4), 62.5
(CH,0H), 61.0 (C-6"). LA LSRR KAtk Hdis 5
SCHRIRE A —FD, %A 2 NS R
8-O-B-D-Mt Wi 8] 2 Wi 7

L&Y 3: # A R, ESI-MS m/z: 447 [M—H]
Zh4 NMR it e 120 a0 50 730N CoHaOly o
'H-NMR (600 MHz, DMSO-d¢) J: 12.66 (1H, s,

5-OH), 7.31 (1H, d, J = 2.4 Hz, H-2"), 7.26 (1H, dd,
J=124,8.4Hz, H-6'), 6.87 (1H, d, J = 8.4 Hz, H-5"),
6.39 (1H, d, J = 2.4 Hz, H-8), 6.21 (1H, d, J = 2.4 Hz,
H-6), 5.26 (1H, d, J = 1.8 Hz, anomeric-H), 0.82 (3H,
d, J = 6.0 Hz, 6"-CH;); "“C-NMR (150 MHz,
DMSO-ds) 6: 178.2 (C-4), 164.6 (C-7), 161.7 (C-5),
157.7 (C-2), 156.9 (C-9), 148.9 (C-4"), 145.6 (C-3"),
134.7 (C-3), 121.5 (C-6'), 121.2 (C-1"), 116.1 (C-5"),
115.9 (C-2'), 104.5 (C-10), 102.3 (C-1"), 99.1 (C-6),
94.1 (C-8), 71.6 (C-4"), 71.0 (C-3"), 70.8 (C-2"), 70.5
(C-5"), 17.9 (C-6")o VA SIERFE S b5 E 5 5
BRIRE A 3, SEtb i 3 ik Er.
&Y 4: HEER A, ESI-MS m/z: 519 [M—H],
i NMR #iEwE Ziamm s N
CyH3,011. '"H-NMR (600 MHz, DMSO-d;) J: 6.99
(1H, d, J = 8.4 Hz, H-5), 6.78 (1H, d, J = 1.8 Hz,
H-2"), 6.67 (2H, m, H-5, 6'), 6.63 (1H, s, H-2), 6.50
(1H, dd, J= 1.8, 8.4 Hz, H-6), 4.84 (1H, d, J=7.8 Hz,
H-1"), 4.09 (1H, t, J = 7.8 Hz, H-9a), 3.86 (1H, t, J =
8.4 Hz, H-9b), 3.72 (6H, d, J = 2.4 Hz, 2X OCH3);
BC-NMR (150 MHz, DMSO-dg) &6: 178.9 (C-9),
149.1 (C-3"), 147.9 (C-3), 145.7 (C-4'), 145.4 (C-4),
132.2 (C-1"), 130.0 (C-1), 121.8 (C-6'), 121.2 (C-6),
115.9 (C-5"), 115.6 (C-5), 114.3 (C-2'), 113.1 (C-2),
100.6 (C-1"), 77.4 (C-5"), 77.3 (C-3"), 73.7 (C-2"),
71.1 (C-9), 70.1 (C-4"), 61.1 (C-6"), 56.1 (OCHs3),
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56.0 (OCH3), 46.0 (C-8'), 41.3 (C-8), 37.3 (C-7), 33.9
(C-7". VA EBRIEHE 5 SCikapoE A — 8, %
&%) 4 N matairesinol-4'-O-B-D-glucoside.
&Y S: AR A, ESI-MS miz: 549 [M—H]
s NMR M E ZHEMH s FRA
Ca6H30013. 'H-NMR (600 MHz, CD;0D) : 7.70 (1H,
d, J=9.0 Hz, H-5), 7.40 (2H, d, J = 8.4 Hz, H-2', 6'),
7.09 (2H, d, J = 9.0 Hz, H-3', 5'), 6.48 (1H, dd, J =
2.4,9.0 Hz, H-6), 6.34 (1H, d, J = 2.4 Hz, H-8), 5.46
(1H, d, J= 1.2 Hz, H-1""), 5.39 (1H, dd, J = 2.4, 13.2
Hz, H-2), 4.98 (1H, d, J = 7.2 Hz, H-1"), 4.04 (1H, d,
J = 9.6 Hz, H-5""a), 3.89 (1H, d, J = 1.2 Hz, H-2""),
3.88 (1H, dd, J = 1.2, 12.0 Hz, H-6"a), 3.79 (1H, d,
J=9.6 Hz, H-5""b), 2.99 (1H, m, H-3a), 2.74 (1H, dd,
J = 24, 168 Hz, H-3b); “C-NMR (150 MHz,
CD;0D) 6: 193.2 (C-4), 166.7 (C-7), 165.3 (C-8a),
159.0 (C-4"), 134.3 (C-1"), 129.9 (C-5), 128.8 (C-2/,
6), 117.6 (C-3', 5'), 114.9 (C-4a), 111.8 (C-6), 110.7
(C-1""), 103.8 (C-8), 100.7 (C-1"), 80.7 (C-2), 80.6
(C-3"), 78.8 (C-5"), 78.6 (C-2"), 78.0 (C-2"), 77.9
(C-3"), 75.4 (C-4""), 71.4 (C-4"), 66.0 (C-5""), 62.4
(C-6"),44.9 (C-3). LA IERHIE A Bk i 54 5 STk
B A, St &Y 5 AEREE T
&M 6: FAEH A, ESI-MS m/z: 387 [M—H],
g NMR BiEfE Ziawm sy rAh
C17H24010- "H-NMR (600 MHz, CD;0D) 6: 7.60 (1H,
d, J=2.4Hz, H-3),5.55 (1H, d, J = 1.8 Hz, H-1), 5.48
(1H, m, H-8), 5.31 (1H, s, H-7), 5.29 (1H, m, H-10a),
5.25 (1H, m, H-10b), 4.67 (1H, d, J = 7.8 Hz, H-1"),
3.50 (3H, s, 7-OCHs), 3.18 (1H, m, H-5), 2.63 (1H, m,
H-9), 1.85 (1H, dd, J = 6.0, 13.2 Hz, H-6a), 1.69 (1H,
td, J = 3.0, 13.8 Hz, H-6b); *C-NMR (150 MHz,
CD;OD) 6: 167.4 (C-11), 154.4 (C-3), 133.3 (C-8),
121.0 (C-10), 105.3 (C-4), 103.3 (C-7), 100.3 (C-1),
98.5 (C-1), 78.3 (C-5), 78.0 (C-3'), 74.6 (C-2'), 71.4
(C-4'), 62.6 (C-6'), 57.0 (7-OCHs), 43.5 (C-9), 30.2
(C-6), 22.8 (C-5)0 LA SIERFIE R b il £ 48 SOk
EHEA—FD, % BW 6 N epi-vogeloside.
th&W7: ALK A, ESI-MS m/z: 387 [M—H],
g NMR B ZHAawm s RN
C17H24010. 'H-NMR (600 MHz, CD;0D) §: 7.58 (1H,
d, J=2.4 Hz, H-3), 5.55 (1H, d, J = 1.2 Hz, H-1), 5.47
(1H, m, H-8), 5.31 (1H, s, H-7), 5.29 (1H, m, H-10a),

5.26 (1H, m, H-10b), 4.66 (1H, d, J = 7.8 Hz, H-1"),
3.54 (1H, s, 7-OCHjs), 3.16 (1H, m, H-5), 2.67 (1H, m,
H-9), 1.97 (1H, m, H-6a), 1.44 (1H, m, H-6b);
BC-NMR (150 MHz, CD;0D) &: 167.6 (C-11), 154.1
(C-3), 133.0 (C-8), 121.1 (C-10), 105.4 (C-4), 105.1
(C-7), 99.7 (C-1"), 97.9 (C-1), 78.4 (C-5"), 77.8 (C-3"),
74.7 (C-2"), 71.5 (C-4"), 62.6 (C-6), 57.1 (7-OCHj3),
43.7 (C-9), 31.7 (C-6), 25.3 (C-5). LA A HFE 5
kIR A — Y, s ST IR, KElk
&7 A vogeloside.

th &9 8: A EF A, ESI-MS m/z: 209 [M+H]',

456 NMR B i e i A0 S 70+ X0 C1iH 1040

'H-NMR (600 MHz, DMSO-d;) &: 7.46 (1H, d, J =

15.9 Hz, H-7), 7.04 (1H, brs, H-2), 6.99 (1H, d, J =

8.1 Hz, H-6), 6.75 (1H, d, J = 8.1 Hz, H-5), 6.24 (1H,

d, J=15.9 Hz, H-8), 4.15 (2H, q, J = 7.1 Hz, H-10),

1.24 (3H, t, J = 7.1 Hz, H-11); "“C-NMR (150 MHz,

DMSO-dq) 6: 166.5 (C-9), 148.6 (C-4), 145.0 (C-7),

145.6 (C-3), 121.3 (C-6), 125.3 (C-1), 115.7 (C-5),

114.7 (C-2), 113.9 (C-8), 59.6 (C-10), 14.3 (C-11). LA

SRR R B RO S SRR g R A Y, %

FEAET) 8 NUMMERR .1
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