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Chemical constituents of Lobelia chinensis

WANG Pei-pei, LUO Jun, YANG Ming-hua, KONG Ling-yi
Department of Natural Medicinal Chemistry, China Pharmaceutical University, Nanjing 210009, China

Abstract: Objective To investigate the chemical constituents in the dried whole plant of Lobelia chinensis. Methods Column
chromatography, such as silica gel, MCI, ODS, Sephadex LH-20, C,g reverse-phased silica gel columns, and preparative HPLC were
used to isolate the compounds. Spectroscopic methods like MS, 'H-NMR, and '*C-NMR were used to elucidate their structures.
Results Fifteen compounds were isolated from 95% ethanol extract of L. chinensis, including twelve flavonoids: quercetin (1), rutin
(2), luteolin (3), apigenin (4), hesperidin (5), quercetin-3-O-a-L-rhamnoside (6), quercetin-7-O-a-L-rhamnoside (7), quercetin-3-
O-B-D-glucoside (8), amentoflavone (9), naringenin (10), hesperetin (11), and eupafolin (12), and three coumarins: 5, 7-
dimethoxy-coumarin (13), isoscopoletin (14), and scoparone (15). Conclusion Compounds 6—12 are isolated from the plants in
genus Lobelia L. for the first time. Compounds 5, 13, and 14 are isolated from L. chinensis for the first time.
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G 1: BOMAR, Z5ME-Cl iR,
ERIR-TA S NP, R WAL S ) 2R A &

(5, 7-dimethoxy-coumarin ,

. ESI-MS m/z: 301 [M—H] . "H-NMR (500 MHz,
DMSO-d) d: 12.50 (1H, s, 5-OH), 7.67 (1H, d, J=2.5
Hz, H-2), 7.54 (1H, dd, J = 2.0, 8.5 Hz, H-6"), 6.88
(1H, d, J = 8.5 Hz, H-5'), 6.40 (1H, d, J = 1.5 Hz,
H-8), 6.18 (1H, d, J=2.0 Hz, H-6). LA ¥4 5 Sk
B IEA O, MY 1 i %

&Y 2: WERR, ZHANE-CEEEA,
ERPR-BERY SN AT Molish e N33 R BHYE, $E78i%4k
Y RFF A . ESIMS m/z: 663.2 [M—
H] . 'H-NMR (500 MHz, DMSO-d) 6: 7.54 (H, m,
H-2', 6'), 6.84 (1H, d, J = 8.0 Hz, H-5"), 6.38 (1H, d,
J=2.5Hz, H-8), 6.19 (1H, d, J = 2.0 Hz, H-6), 5.34
(1H, d, J = 7.5 Hz, H-1"), 4.38 (1H, brs, H-1""), 0.99
(3H, d, J = 6.5 Hz, H-6""); “C-NMR (125 MHz,
DMSO-ds) 0: 177.2 (C-4), 164.2 (C-7), 161.1 (C-5),
156.5 (C-9), 156.3 (C-2), 148.4 (C-4"), 144.7 (C-3"),
133.2 (C-3), 121.5 (C-1"), 121.1 (C-6'), 116.2 (C-5"),
1152 (C-2'), 103.8 (C-10), 101.2 (C-17), 100.7
(C-1"), 98.7 (C-6), 93.6 (C-8), 76.4 (C-3"), 75.9
(C-5"), 74.0 (C-2"), 71.8 (C-4""), 70.5 (C-3""), 70.3
(C-4"), 69.9 (C-2""), 68.2 (C-5""), 66.9 (C-6"), 17.7
(C-6"")o DA_EHl 5 Sk s A — 50, oo
&2 T,

EY 3: EERR, ZHMAR-CEEEA,
ERR-BERY N SRR, RSP SR
. ESI-MS m/z: 285.5 [M—H]. "H-NMR (500 MHz,
DMSO-ds) : 12.9 (1H, s, 5-OH), 7.40 (2H, m, H-2',
6'), 6.87 (1H, d, J = 8.0 Hz, H-5'), 6.63 (1H, s, H-3),
6.40 (1H, d, J= 1.9 Hz, H-8), 6.16 (1H, d, J= 1.0 Hz,
H-6). VL E¥d 5 ek e A — 5, ket
G 3 NARBRE,

EY 4. wEEEE (P, —HAE-JR
B, HR-Pok N R, R AP
W24k &) . ESI-MS m/z: 269.7 [M—H] . 'H-NMR
(500 MHz, DMSO-ds) d: 12.95 (1H, s, 5-OH), 7.92
(2H, d, J = 9.0 Hz, H-2, 6), 6.92 (2H, d, J = 9.0 Hz,
H-3', 5), 6.78 (1H, s, H-3), 6.47 (1H, d, J = 2.0 Hz,
H-8), 6.18 (1H, d, J=2.0 Hz, H-6). LA b4 530k
OB REA D), et A 4 N

ey s: AR, ZSE-oRERE A,
ERFR-BERY S N AT Molish J N34 R FHE, $E7R1%1k
BRI A . BSI-MS m/z: 591.3 [M—
H] . 'H-NMR (500 MHz, DMSO-d;) J: 6.94 (2H, m,
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H-2', 6), 6.90 (1H, d, J = 8.5 Hz, H-5), 6.13 (2H, m,
H-6, 8), 5.50 (1H, dd, J = 3.0, 12.0 Hz, H-2), 5.34
(1H, d, J = 5.0 Hz, H-1"), 497 (1H, d, J = 7.5 Hz,
H-1"), 3.77 (3H, s, 4-OCH3), 3.24 (1H, m, H-3a),
2.77 (1H, m, H-3b), 1.08 (3H, d, J = 6.2 Hz, 6""-CH3);
BC-NMR (125 MHz, DMSO-d;) J: 196.9 (C-4), 165.0
(C-7), 162.9 (C-5), 162.4 (C-9), 147.9 (C-3"), 146.4
(C-4), 130.9 (C-1"), 117.8 (C-6'), 114.0 (C-2"), 112.0
(C-5", 103.5 (C-1""), 100.5 (C-10), 99.4 (C-1"), 96.3
(C-6), 95.4 (C-8), 78.2 (C-2), 76.2 (C-3"), 75.4 (C-5"),
72.9 (C-2"), 72.0 (C-3"), 70.6 (C-2"), 70.2 (C-4"),
69.5 (C-4""), 68.2 (C-5""), 66.0 (C-6"), 55.6 (C-CHs),
41.9 (C-3), 17.7 (C-6""), LA L E ¥ 5 SRR IE FEA —
HM, MRS 5 R

&Y 6: HEORA, =HAE- LR BT,
RER-BM SOV Molish [ N5k BEYE, %4k
Y REBERAY) . ESI-MS m/z: 447.6 [M—
H] . 'H-NMR (500 MHz, DMSO-dg) 6: 12.60 (1H, s,
5-OH), 7.30 (1H, d, J = 2.0 Hz, H-2"), 7.25 (1H, dd,
J =185, 2.5 Hz, H-6"), 6.86 (1H, d, J = 8.0 Hz, H-5"),
6.38 (1H, d, J= 2.0 Hz, H-8), 6.20 (1H, d, J = 2.0 Hz,
H-6), 5.25 (1H, s, H-1"), 0.82 (3H, d, J = 6.0 Hz,
6"'-CHs); "“C-NMR (125 MHz, DMSO-d) 6: 177.6
(C-4), 164.2 (C-7), 161.2 (C-5), 157.2 (C-9), 156.3
(C-2), 148.4 (C-4'), 145.1 (C-3'), 134.2 (C-3), 121.0
(C-1"), 120.6 (C-6'), 115.6 (C-5"), 115.4 (C-2"), 104.0
(C-10), 101.8 (C-1"), 98.6 (C-6), 93.6 (C-8), 71.1
(C-4"), 70.5 (C-3"), 70.3 (C-2"), 70.0 (C-5"), 17.4
(C-6")o VL ¥ 55 Sekapi s A — 8™, Wk e
Y 6 Jtfit e %-3-0-a-L- R ZERE1T

wEW 7. FOE S (FED, —%H-2
B, ERRR-BEN N A Molish J M ¥ 9 BH M,
BOMT FHEEIO0, RIZNEY R T 2Kk
AW . ESI-MS m/z: 447.5 [M—H] . 'H-NMR (500
MHz, DMSO-dq) &: 12.50 (1H, s, OH-5), 7.73 (1H, d,
J=2.0 Hz, H-2'), 7.60 (1H, dd, J = 1.5, 7.0 Hz, H-6"),
6.90 (1H, d, J= 8.5 Hz, H-5"), 6.79 (1H, d, J= 1.0 Hz,
H-8), 6.42 (1H, d, J = 1.5 Hz, H-6), 5.15 (1H, s, H-1"),
1.13 3H, d, J = 6.0 Hz, H-6"); "*C-NMR (125 MHz,
DMSO-dg) 6: 176.0 (C-4), 161.5 (C-7), 160.4 (C-5),
155.8 (C-4'), 147.9 (C-9), 147.6 (C-2), 136.2 (C-3),
121.9 (C-1"), 120.2 (C-6"), 115.7 (C-3"), 115.7 (C-2'),
115.2 (C-5"), 104.7 (C-10), 98.9 (C-1"), 98.5 (C-6), 94.3

(C-8), 71.7 (C-4"), 70.3 (C-3"), 70.1 (C-2"), 69.9 (C-
5"), 17.9 (C-6"). Lh_b$ds 55 Scikapis — 8, ik
ENEY) T M F-7-0-a-L- RZHETT

&Y 8: FEOMAK, ZHAiiS-om s,
EhER-HEH IO AT Molish S ¥ A BHYE, KM%k
Y RFTAF A A . ESI-MS m/z: 4632 [M—
H] . 'H-NMR (500 MHz, DMSO-d;) 6: 12.61 (1H, s,
5-OH), 7.57 (2H, m, J = 2.3, 8.5 Hz, H-2', 6'), 6.83
(1H, d, J = 8.5 Hz, H-5"), 6.39 (1H, d, J = 2.0 Hz,
H-8), 6.19 (1H, d, J = 2.0 Hz, H-6), 5.45 (1H, dd, J =
8.5, 7.5 Hz, H-1"); *C-NMR (125 MHz, DMSO-d;) 9:
179.4 (C-4), 165.9 (C-7), 162.9 (C-5), 158.9 (C-9),
158.6 (C-2), 149.4 (C-4'), 145.1 (C-3"), 135.2 (C-3),
123.1 (C-1"), 122.6 (C-6"), 117.4 (C-5"), 115.6 (C-2"),
105.4 (C-10), 104.1 (C-1"), 99.6 (C-6), 94.6 (C-8),
783 (C-4"), 78.0 (C-3"), 75.5 (C-2"), 71.7 (C-5"),
62.5 (C-6"). LA ¥l 5 Sk s A —5, %
WENAEY) 8 A % -3-0-B-D-HI % 1T -

WA 9: IO A, =A-LBE R,
ERIR-EEN N B, RIS A
. ESI-MS m/z: 537.4 [M—H] : [a]5 + 6.0 (¢ 0.006,
CsHsN). 'H-NMR (500 MHz, DMSO-d¢) &: 13.13
(1H, s, 5-OH), 13.00 (1H, s, 5"-OH), 8.02 (2H, m,
H-2', 6'), 7.60 (2H, d, J = 9.0 Hz, H-2"", 6", 7.16
(1H, d, J = 8.5 Hz, H-5'), 6.85 (1H, s, H-3), 6.80 (1H,
s, H-3"), 6.73 (2H, d, J= 8.5 Hz, H-3"", 5"), 6.48 (1H,
d, J = 1.5 Hz, H-8), 6.41 (1H, s, H-6"), 6.21 (1H, d,
J=1.5Hz, H-6); “C-NMR (125 MHz, DMSO-d;) ¢:
182.1 (C-4"), 181.6 (C-4), 164.1 (C-2), 163.7 (C-2"),
163.6 (C-7), 161.7 (C-7"), 161.3 (C-4""), 160.9 (C-5),
160.4 (C-5"), 159.4 (C-4'), 157.3 (C-9), 154.4 (C-9"),
131.3 (C-6"), 128.1 (C-2"), 128.1 (C-6"), 127.7
(C-2"), 121.3 (C-3'), 120.9 (C-1"), 119.9 (C-1""), 116.1
(C-5"), 115.7 (C-3"), 115.7 (C-5""), 103.9 (C-10"),
103.8 (C-10), 103.6 (C-8"), 102.9 (C-3), 102.5 (C-3"),
98.5 (C-6), 98.5 (C-6"), 93.9 (C-8). L L%l 5 ik
FRIBIEA S, B A 9 A R AZ XU -

A& 10: AEENT CFED, —4%fbi-48
B, PR RO 2R, PRz AP
W24k &) . ESI-MS m/z: 271.3 [M—H] . 'H-NMR
(500 MHz, DMSO-d) &: 12.14 (1H, s, 5-OH), 7.31
(2H, d, J = 8.5 Hz, H-2', 6"), 6.78 (2H, d, J = 8.5 Hz,
H-3', 5"), 5.88 (2H, s, H-6, 8), 5.43 (1H, dd, J = 3.0,
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12.5 Hz, H-2), 3.26 (1H, dd, J = 2.0, 17.5 Hz, H-3a),
2.68 (1H, dd, J=3.0, 17 Hz, H-3b). L %4 5 S0k
gAY, WA 10 Ikl .

a1 s (FED, —SME-Cm
B, RPN R, s AR
Wl 4k A5 . ESI-MS m/z: 301.6 [M—H] .
'H-NMR (500 MHz, DMSO-dg) 6: 12.13 (1H, s,
5-OH), 6.94 (2H, m, H-2', 6), 6.88 (1H, d, J= 8.5 Hz,
H-5"), 5.90 (2H, m, H-6, 8), 5.54 (1H, dd, J = 3.0, 12.0
Hz, H-2), 3.78 (3H, s, 4-OCH3), 3.23 (1H, dd, J = 2.0,
17.5 Hz, H-3a), 2.72 (1H, dd, J = 3.0, 17.0 Hz,
H-3b). DL ¥ 5 Scmris s A 50, wke
& 11 e e %% .

& 12: AR (PR, =4%4bE-2m
Wi, R EWREE RN A . ESI-MS
m/z: 315.3 [M—H] . 'H-NMR (500 MHz, DMSO-d)
d:13.08 (1H, s, 5-OH), 10.68 (1H, s, 7-OH), 9.89 (1H,
s, 3'-OH), 9.38 (1H, s, 4'-OH), 7.40 (2H, m, H-2', 6),
6.88 (1H, d, J = 8.5 Hz, H-5'), 6.66 (1H, s, H-3), 6.55
(1H, s, H-8), 3.74 (3H, s, 6-OCH3). LA %4 5 ik
OB FEA P, WA 12 P

WEY 13: IO (FED, RIMET R
W058)6; ESI-MS m/z: 205.1 [M—H] . '"H-NMR (500
MHz, CDCL) d: 7.92 (1H, d, J = 10.0 Hz, H-4), 6.42
(1H, d, J= 2.0 Hz, H-8), 6.28 (1H, d, J = 2.0 Hz, H-6),
6.16 (1H, d, J = 9.5 Hz, H-3), 3.89 (3H, s, 5-OCHj3),
3.85 (3H, s, 7-OCH3). LA_E%s 5 ScpkdiaE —5™",
M B A3 Ny 5, 7- AR E.

&Y 14 TS (B EAMDET R
{6325t ESI-MS m/z: 191.3 [M—H] . 'H-NMR (500
MHz, CD;0D) 6: 7.85 (1H, d, J = 9.5 Hz, H-4), 6.42
(1H, s, H-8), 6.28 (1H, s, H-5), 6.20 (1H, d, J = 9.5
Hz, H-3), 3.91 (3H, s, 7-OCH3). LA %5 Cikik
EHEA S, M E A 14 R R SR,

WEY 15 IO (FED, KA R
W : ESI-MS m/z: 435.2 [2M+Na]™. "H-NMR
(500 MHz, CDCl;) 6: 7.62 (1H, d, J = 9.0 Hz, H-4),
6.85 (1H, s, H-8), 6.84 (1H, s, H-5), 6.29 (1H, d, J =
9.5 Hz, H-3), 3.95 (3H, s, 6-OCH3), 3.92 (3H, s,
7-OCHs). LA %l 5 Semkpis s A — 2B, i
ENEW S hERE S .
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