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Chemical constituents of Huoxiang Zhengqi Liquid

WU Shao-hui, LI Kang, ZHANG Hong-kun
School of Pharmacy, Guangdong Pharmaceutical University, Guangzhou 510006, China

Abstract: Objective To study the chemical constituents of Huoxiang Zhengqi Liquid. Methods Silica gel column chromatography,
preparative thin-layer chromatography, and recrystallization were used to isolate the chemical constituents from chloroform extract.
And the structures of compounds were identified by spectral analysis and physicochemical properties. Results Fifteen compounds
were obtained and identified as liquiritin (1), liquiritigenin (2), isoliquiritigenin (3), formononetin (4), oxypeucedanin hydrate (5),
byakangelicin (6), hesperidin (7), 5, 7, 8, 3', 4-pentamethoxyflavone (8), 5, 6, 7, 3, 4'-pentamethoxyflavone (9), 5, 7, 8,
4'-tetramethoxyflavone (10), nobiletin (11), 3, 5, 6, 7, 8, 3', 4'-heptamethoxyflavone (12), tangeretin (13), honokiol (14), and magnolol
(15). Conclusion  All the compounds are isolated from Huoxiang Zhenggqi Liquid for the first time. Compounds 1—4 may come from
Glycyrrhizae Radix et Rhizoma; compounds 5 and 6 from Angelicae Dahuricae Radix; compounds 7—13 from Citri Reticulatae
Pericarpium; and compounds 14 and 15 from Magnoliae Officinalis Cortex.

Key words: Huoxiang Zhengqi Liquid; Glycyrrhizae Radix et Rhizoma; Angelicae Dahuricae Radix; Citri Reticulatae Pericarpium;
Magnoliae Officinalis Cortex
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flavone, 8). 5,6, 7, 3", 4'-F PSR/ (5,6,7,3,
4'-pentamethoxyflavone, 9). 5,7, 8, 4'-JY 4 Sk
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&Y 1. Bgi AR (PR, mp 212~
213 °C, UV AMM (nm): 276,312, IR vior (em '): 3 428,
2913,1646,1 609, 1512, 1466, 1287, 1230,1 084,
'H-NMR (400 MHz, DMSO-ds) &: 8.60 (1H, s,
OH-7), 7.65 (1H, d, J = 8.7 Hz, H-5), 7.45 (2H, d, J =
8.8 Hz, H-2', 6), 7.06 (2H, d, J = 8.7 Hz, H-3', 5"),
6.51 (1H, dd, J = 8.7, 2.2 Hz, H-6), 6.35 (1H, d, J =
2.2 Hz, H-8), 5.53 (1H, dd, J = 12.8, 2.7 Hz, H-2),
3.20~3.07 (1H, m, H-3), 2.66 (1H, ddd, J = 8.4, 5.2,
2.0 Hz, H-3); “C-NMR (100 MHz, DMSO-d;) o:

78.72 (C-2), 43.22 (C-3), 190.02 (C-4), 128.48 (C-5),
110.64 (C-6), 164.73 (C-7), 102.64 (C-8), 163.12
(C-9), 113.59 (C-10), 132.40 (C-1'), 128.07 (C-2', 6'),
116.22 (C-3, 5), 157.50 (C-4"), 100.33 (C-1"), 73.09
(C-2"), 77.09 (C-3"), 69.75 (C-4"), 76.65 (C-5"),
60.74 (C-6"). LA L3 i Hdh 5 scihont 1 — 80, i
BE A 1 A H B

a2 st gt CHEE, mp 197~198 C,
UV YO (m): 275, 312, IRvee (em™): 3 436,
2926,2851,1662,1610,1574, 1518, 1469, 1 385,
1 333, 1 305, 1 281, 1 268. 'H-NMR (400 MHz,
DMSO-dg) d: 10.52 (1H, s, OH-7), 9.52 (1H, s,
OH-4"), 7.64 (1H, d, J = 8.7 Hz, H-6), 7.35~7.28
(2H, m, H-2', 6), 6.81~6.75 (m, H-3', 5"), 6.50 (1H,
dd, J = 8.7, 2.3 Hz, H-5), 6.33 (1H, d, J = 2.2 Hz,
H-8), 5.44 (1H, dd, J = 12.8, 2.8 Hz, H-2), 3.13~3.04
(1H, m, H-3), 2.63 (1H, dd, J = 16.8, 3.0 Hz, H-3);
BC-NMR (100 MHz, DMSO-d;) d: 80.97 (C-2), 45.18
(C-3), 192.12 (C-4), 130.41 (C-5), 112.54 (C-6),
166.71 (C-7), 104.58 (C-8), 165.19 (C-9), 115.51
(C-10), 131.34 (C-1'), 130.26 (C-2), 117.14 (C-3"),
159.63 (C-4"), 117.14 (C-5), 130.26 (C-6"). LA_F-ki
$od 5 Scmont 50, s et A 2 HEE R,

Ew 3. Bkt ih CFFEE), mp 193~195 C,
UV A" (nm): 255, 373 . 'H-NMR (400 MHz,
DMSO-dg) 6: 13.60 (1H, s, OH-2"), 10.67 (1H, dd, J =
12.3, 4.4 Hz, OH-4'), 10.13 (1H, s, OH-4), 8.16 (1H,
d, J = 8.9 Hz, H-6"), 7.88~7.63 (4H, m, H-a, B, 2, 6),
6.84 (2H, d, J = 8.6 Hz, H-3, 5), 6.41 (1H, dd, J = 8.8,
2.3 Hz, H-5"), 6.28 (1H, d, J = 2.3 Hz, H-3');
BC.NMR (100 MHz, DMSO-d¢) 6: 127.78 (C-1),
133.24 (C-2), 117.86 (C-3), 162.28 (C-4), 117.86 (C-5),
133.24 (C-6), 115.02 (C-1'), 166.96 (C-2'), 104.60
(C-3"), 167.80 (C-4"), 110.11 (C-5"), 134.87 (C-6'),
119.45 (C-0), 146.29 (C-B), 193.56 (-C=0). LA L%
Sk Y, MRt A Y 3 b R,

e 4: Atastdy CHEE, mp 253~254 °C,
UVASOT (nm): 248, 310. 'H-NMR (400 MHz,
DMSO-de) 6: 8.32 (1H, s, H-2), 7.95 (1H, d, J = 8.8
Hz, H-5), 7.49 (2H, d, J = 8.6 Hz, H-2', 6'), 7.03~6.94
(2H, m, H-3', 5"), 6.93 (1H, dd, J = 8.8, 2.0 Hz, H-8),
6.87 (1H, d, J = 1.8 Hz, H-6), 3.77 (3H, s, -OCH;-4");
BC.NMR (100 MHz, DMSO-dg) d: 153.81 (C-2),
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123.82 (C-3), 175.29 (C-4), 127.93 (C-5), 115.93 (C-6),
163.41 (C-7), 102.81 (C-8), 158.15 (C-9), 117.22
(C-10), 124.94 (C-1'), 130.76 (C-2"), 114.28 (C-3'),
159.63 (C-4'), 114.28 (C-5), 30.76 (C-6'), 55.83
(OCH;3-4"). L %t 5 3cmikont i — 30, s et
EW) 4 R TR - T, BIEARAE R

wEw s atkhdh CHED, mp 135~136 °C,
UV A (nm): 228, 249, 312, IR veo: (em ): 3 421,
2 971, 2 928, 1 697, 1 620, 1 578, 1 455, 860.
'H-NMR (400 MHz, CDCl5) &: 8.18 (1H, d, J = 9.8
Hz, H-4), 7.60 (1H, d, J = 2.3 Hz, H-2'), 7.13 (1H, s,
H-8), 7.00 (1H, dd, J = 2.3, 0.8 Hz, H-3'), 6.26 (1H, d,
J = 9.8 Hz, H-3), 456 (1H, dd, J = 9.8, 2.9 Hz,
-CH,-Ha), 4.44 (1H, dd, J = 9.7, 7.9 Hz, -CH,-Hb),
3.91 (1H, dd, J = 7.8, 2.8 Hz, -CH-), 1.34 (6H, d, J =
24.1 Hz, 2XCHj); "C-NMR (100 MHz, CDCl;) 6
161.46 (C-2), 113.09 (C-3), 139.39 (C-4), 148.73
(C-5), 114.38 (C-6), 158.28 (C-7), 94.89 (C-8), 152.64
(C-9), 107.43 (C-10), 145.45 (C-2"), 104.97 (C-3"),
71.84 (C-17), 74.65 (C-2"), 76.74 (C-3"), 26.81
(-CH3), 25.30 (-CHs). PA_F%5edfs 55 scmkonf i — 0,
MO A 5 KB AR .

& 6: kg CHED, mp 124~126 °C,
UV A (nm): 223,267, 213. IR veer (em 1): 3 421,
2927,2853,1721,1625,1605, 1593, 1 482, 888.
'H-NMR (400 MHz, CDCl3) &: 8.13 (1H, d, J = 9.8
Hz, H-4), 7.64 (1H, d, J = 2.3 Hz, H-2"), 7.02 (1H, d,
J =23 Hz, H-3'), 6.29 (1H, d, J = 9.8 Hz, H-3), 4.60
(1H, dd, J = 10.2, 2.6 Hz, -CH,-Ha), 4.27 (1H, dd, J =
10.2, 7.9 Hz, -CH,-Hb), 4.19 (3H, s, -OCH,), 3.84
(1H, dd, J = 7.9, 2.6 Hz, -CH-), 1.35~1.27 (6H, m,
2X-CH;): “C-NMR (100 MHz, CDCls) 6: 160.38
(C-2), 113.08 (C-3), 139.68 (C-4), 145.09 (C-5),
114.72 (C-6), 150.38 (C-7), 127.03 (C-8), 144.14
(C-9), 107.68 (C-10), 145.45 (C-2"), 105.56 (C-3"),
7173 (C-17), 76.19 (C-2"), 76.25 (C-3"), 60.94
(-OCH3), 26.90 (-CH3), 25.26 (-CH3). LA F%dE 53¢
w81, s e A 6 P .

WEY 7 ALK CFED, mp 268~
270 °C, UVAMOT (nm): 284, 325, IRvee (cm ):
3545,3 473, 1648, 1 607, 1 520, 1 500, 1 445, 1 299,
1278, 768, "H-NMR (400 MHz, DMSO-d) 6: 12.03
(1H, s, OH-5), 9.11 (1H, s, OH-3'), 6.94 (3H, m, H-2',

5', 6", 6.16~6.10 (2H, m, H-6, 8), 5.50 (1H, d, J =
9.4, 4.6 Hz, H-2), 4.98 (1H, t, J = 7.6 Hz, H-1"), 4.52
(1H, s, H-1""), 3.79 (3H, d, J = 13.8 Hz, -OCH;-4"),
3.27 (1H, m, H-3), 3.00~3.85 (10 H, m, ## L5 1),
2.78 (1H, ddd, J = 17.0, 8.6, 3.0 Hz, H-3), 1.08 (3H,
m, H-6""). DA% 5 scihont i — 53, e e
G T NPT

AW 8: AT (- HED, mp 179~
180 °C, UV AN (nm): 240, 267, 331, IR vior (cm™):
2940, 2 831, 1 631, 1 600, 1 516, 1 450, 1 353, 871,
843, 816, 791, 768, 713, 681, 617, 556, 'H-NMR (400
MHz, DMSO-dg) 6: 7.67 (1H, dd, J = 8.5, 2 Hz, H-6"),
7.55 (1H, d, J = 2.1 Hz, H-2"), 7.22 (1H, s, H-8), 7.12
(1H, d, J = 8.6 Hz, H-5"), 6.80 (1H, s, H-3'), 3.96 (3H,
s, -OCH3), 3.89 (3H, s, -OCH;), 3.85 (3H, s, -OCHj3),
3.81 (3H, s, -OCH3), 3.77 (3H, s, -OCH3). LI _F¥¥
5 3iont U, MO E L S 8 5, 6,7, 31, 4
o FF AR S S T

WA 9: Ftakd (oK 4BE), mp 197~198
‘T, UVASM (nm): 249, 270, 342, IRvE (cm™):
2923,2851,1654,1599,1507, 1463, 1380, 1346,
866, 830, 811, 797, 771 . 'H-NMR (400 MHz,
DMSO-ds) d: 7.63 (1H, dd, J = 8.5, 2.2 Hz, H-6"),
7.53 (1H, d, J=2.1 Hz, H-2"), 7.16 (1H, d, J = 8.6 Hz,
H-5"), 6.77 (1H, s, H-3), 6.68 (1H, s, H-6), 3.98 (3H,
s, -OCH3), 3.86 (12H, dd, J= 9.3, 2.1 Hz, 4 X-OCHs).
DL $ods 5 Scmiont 80, MO RS 9 H s,
7,8, 3", 4" T A SE B

e 10: AEEE CLKCE, mp 212~
213 °C, UVAYM (am): 250, 336, IR vee (cm ):
2923,2 852, 1636, 1596, 1507, 1463, 1378, 1340,
840, 801. '"H-NMR (400 MHz, CDCls) 6: 7.95~7.90
(2H, m, H-2', 6"), 7.11~7.00 (2H, m, H-3, 5'), 6.75
(1H, s, H-3), 6.47 (1H, s, H-6), 4.07~3.96 (9H, m,
3X-OCHj3), 3.92 (3H, d, J=3.3 Hz, -OCHs). DL %%
P 5 scmkon 5, M A 10 5, 7, 8,
4'-PU F A B

&Y 1. FEAnEr s Cok D, mp 136~
137 °C, UV A (nm): 248, 269, 332, IR vher (cm):
2942, 2 838, 1 645, 1 588, 1 520, 1 464, 838, 802,
621, 15 )1 He 2008 BN 7 [l — AR5 A (/K
65 :35) ORI —3, L EE 5 Sk i —
U, WA 11 R
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E 12: B is CLKCED, mp 130~
131 °C, UVAMM (hm): 253, 341, IRvee (cm):
2935, 1648, 1 521, 1 463, 1362, 1271, 1 217, 962,
808, 605. 'H-NMR (400 MHz, DMSO-dy) &: 7.71
(1H, dd, J = 8.6, 2.1 Hz, H-6'), 7.66 (1H, d, J = 2.1
Hz, H-2'), 7.19 (1H, d, J = 8.7 Hz, H-5'), 4.02 3H, s,
-OCH3), 3.95 (3H, s, -OCHj3), 3.90~3.78 (15 H, m,
5X-OCHz)o L b-%cH 5 ekt e — 3, e e
&5 12 4 3,5,6,7,8, 3, 44 AR FL TR .

&Y 13: Atk (LD, mp 153~154 C,
UV AN (nmy): 223, 270, 323, IR veo: (cm ): 2 946,
2842, 1 651, 1 607, 1 513, 1 463, 1 363, 830, 798,
648, 'H-NMR (400 MHz, DMSO-ds) &: 8.05~7.93
(2H, m, H-2', 6"), 7.19~7.08 (2H, m, H-3', 5'), 6.75
(1H, s, H-3), 4.02 (3H, s, -OCHs), 3.97 (3H, s,
-OCHs), 3.85 (6H, d, J = 6.6 Hz, 2X-OCHj), 3.78
(3H, s, -OCH3). VL b $ds 55 Scihont e — 83, i
TEE 13 A AL

&9 14: A Ca ), mp 85~86 C,
UV AN (nmy): 214, 254, 291, TR vEe (em ): 3 296,
1 637, 1 611, 1 587, 1 497, 1 431, 1 130, 988, 906,
824, 776. 5 RIEEFNT R AR [ — WA A5 (R
fE-7K 75 0 25) TR —2,  BL RO S Sk
0 i — g, E&"PH%/\% 14 4 RN o

AP 15: IRAAE S CAmTEE), mp 104~
105 °C, UV AN (nm): 249, 289, 'H-NMR (400
MHz, CDCly) & 7.12 (2H, dd, J = 8.2, 2.2 Hz, H-4,
4", 7.09~7.06 (2H, m, H-6, 6'), 6.96~6.92 (2H, d,
J = 83 Hz, H-3, 3'), 6.02~5.89 (2H, m, H-8, 8,
5.12~5.02 (4H, m, H-9, 9), 3.36 (4H, d, J= 6.7 Hz,
H-7,7'), VA%l 5ok A —a08), kg
A 15 JE AN

MeOH
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