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Abstract: Objective To study the chemical constituents in 95% ethanol aqueous extract of Trigonostemon lutescens. Methods The
open silica gel, MCI, Sephadex LH-20 column chromatography, and the semi-preparative HPLC were used to isolate and purify the
chemical constituents from the EtOAc fraction of T. lutescens. The structures of the isolates were elucidated by their physiochemical
properties, NMR, and MS spectroscopic data, as well as comparison with literature data. Results Eleven compounds were isolated
from the EtOAc fraction of the 95% aqueous EtOH extract of 7. lutescens, and their structures were identified as seven coumarins,
auraptenol (1), meranzin hydrate (2), xanthotoxin (3), bergapten (4), isoimpinellin (5), alloisoimperatorin (6), and isodemethylfuropinarine
(7); Two phenylalanine glycosides, 3,4-dihydroxy allylbenzene-4-O-B-D-glucopyranoside (8) and 1-O-B-D-glucopyranosyl-4-
allylbenzene (9); One phenylethanol, 1-(2-ethylphenyl)-1,2-ethanediol (10); One alkaloid, 8-hydroxy-3-methoxy-5H-pyrido [2,1-c]
pyrazin-5-one (11). Conclusion All these compounds are isolated from the genus Trigonostemon for the first time.
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JeAE RS (LS HEE 11 NRIR RS 5
BAEEMLA 2 (8.1 mg) A3 (42 mg); Fr. 9%
MCI #: i 5 5, FEE-K (3 1711 0) BRFEBEM,
55 8 M4 % (Fr. 9-1~9-8), Fr. 9-1 LHER K
(AR S DD 2EARLAEY S (6.0
mg). Fr. 9-2 ZREMHE I (& E-HEE 121 D
I 5] 4% ROGRR Ea0 CFR K R0 4lifk s
BAEEMLAY 6 (7.6 mg). Fr. 9-3 REM A (—
A PE-FEE 8 1 1) Al & s AORAH (i (-
K55 1455 B EIMEAY) 8(4.0 mg)FT9(2.8 mg).
Fr. 9-5 SRk AR (il ( & HFHE-FEE 3 ¢ 1) A
B RRRAR A (FREE-K 48 1 52) A EE 3 E
Y10 (3.7mg) Fl11 (2.6 mg).

3 HlkxE

EP1: REEORK A, ESI-MS m/z: 261 [M+
H]", 7 73N C1sHi604. 'H-NMR (600 MHz, CDCls)
9:7.63 (1H, d, J = 9.6 Hz, H-4), 7.35 (1H, d, J = 8.4
Hz, H-5), 6.87 (1H, d, J = 8.4 Hz, H-6), 6.25 (1H, d,
J = 9.6 Hz, H-3), 490 (1H, s, H-4'a), 4.81 (1H, s,
H-4'b), 4.35 (1H, m, H-2"), 3.94 (3H, s, 7-OMe), 3.19
(1H, dd, J = 13.2, 4.8 Hz, H-1'a), 3.11 (1H, dd, J =
13.2, 8.4 Hz, H-1'b), 1.90 (3H, s, 5'-Me); “C-NMR
(150 MHz, CDCl;) 6: 161.1 (C-2), 113.0 (C-3), 143.8
(C-4), 113.2 (C-4a), 127.0 (C-5), 107.3 (C-6), 160.6
(C-7), 115.0 (C-8), 153.5 (C-8a), 29.4 (C-1'), 75.3
(C-2"), 147.2 (C-3"), 110.5 (C-4"), 56.2 (7-OMe), 18.1
(C-5)e LA F3¥s 5 s ikapoE — 5", et &
1 4 auraptenol.

& 2: RIEER A, ESI-MS m/z: 279 [M+
H]", 2 F¥® N CsH;s0s. 'H-NMR (600 MHz,
CD;0D) 6: 7.80 (1H, d, J = 9.6 Hz, H-4), 7.41 (1H, d,
J = 8.4 Hz, H-5), 6.96 (1H, d, J = 8.4 Hz, H-6), 6.15
(1H, d, J = 9.6 Hz, H-3), 3.86 (3H, s, 7-OMe), 3.59
(1H, dd, J = 9.6, 3.0 Hz, H-2'), 2.96 (2H, m, H-1"),
1.22 (3H, s, H-4), 1.20 (3H, s, H-5); "*C-NMR (150
MHz, CD;OD) &: 163.9 (C-2), 113.2 (C-3), 146.6

(C-4), 114.5 (C-4a), 128.6 (C-5), 109.2 (C-6), 162.7
(C-7), 117.4 (C-8), 154.9 (C-8a), 26.4 (C-1'), 78.9
(C-2), 743 (C-3"), 25.8 (C-4'), 25.6 (C-5'), 56.9
(C-OMe). LA E¥id 5 cikafig —s™, s et
%) 2 N meranzin hydrate.

&M 3: AR A, ESI-MS m/z: 217 [M+H],
4313 CoHgOse 'H-NMR (600 MHz, CDCls) 6
7.77 (1H, d, J= 9.6 Hz, H-4), 7.69 (1H, d, J= 2.4 Hz,
H-2), 7.35 (1H, s, H-5), 6.82 (1H, d, J = 2.4 Hz,
H-3'), 6.37 (1H, d, J = 9.6 Hz, H-3), 430 (3H, s,
8-OMe): "*C-NMR (150 MHz, CDCl3) d: 160.7 (C-2),
115.0 (C-3), 144.5 (C-4), 116.7 (C-4a), 113.1 (C-5),
126.3 (C-6), 147.9 (C-7), 133.0 (C-8), 143.2 (C-8a),
146.9 (C-2), 106.9 (C-3"), 61.5 (8-OMe). LA ¥ 5
SCHRIRE MY, MU LAY 3 4 xanthotoxin.

&) 4: AR A, ESI-MS m/z: 217 [M+H],
4313 N C,HsO4. 'H-NMR (600 MHz, CD;0D) 6
8.30 (1H, d, J = 10.2 Hz, H-4), 7.81 (1H, d, J = 2.4
Hz, H-2'), 7.29 (1H, d, J = 2.4 Hz, H-3"), 7.19 (1H, s,
H-8), 6.30 (1H, d, J = 10.2 Hz, H-3), 434 (3H, s,
5-OMe); "C-NMR (150 MHz, CD;OD) ¢: 163.4
(C-2), 113.1 (C-3), 141.4 (C-4), 107.6 (C-4a), 151.5
(C-5), 114.4 (C-6), 160.2 (C-7), 94.4 (C-8), 154.1
(C-8a), 146.8 (C-2'), 106.5 (C-3"), 61.0 (5-OMe). LA
o 5 ocEkkE — ", S ENEY 40N
bergapten.

EW) 5. RIEER A, ESI-MS m/z: 247 [M+
H]", 43 3K C13H00s. 'H-NMR (600 MHz, CDCl5)
: 8.13 (1H, d, J = 9.6 Hz, H-4), 7.63 (1H, d, J=2.4
Hz, H-2'), 7.00 (1H, d, J = 2.4 Hz, H-3), 6.29 (1H, d,
J =9.6 Hz, H-3), 4.17 (3H, s, 5-OMe), 4.17 (3H, s,
8-OMe): "*C-NMR (150 MHz, CDCl3) d: 160.7 (C-2),
113.1 (C-3), 139.7 (C-4), 144.0 (C-4a), 144.5 (C-5),
115.1 (C-6), 150.3 (C-7), 128.5 (C-8), 107.9 (C-8a),
1454 (C-2), 1053 (C-3"), 61.9 (8-OMe), 61.1
(5-OMe). Ll ¥ 5 cmriioE — 850, e
&1 5 4 isoimpinellin.

&M 6: AR A, ESI-MS m/z: 271 [M+H],
TN CigH1404. "H-NMR (600 MHz, CD;0D) 6:
8.20 (1H, d, J= 9.6 Hz, H-4), 7.83 (1H, d, J = 2.4 Hz,
H-2'), 6.97 (1H, d, J = 2.4 Hz, H-3"), 6.36 (1H, d, J =
9.6 Hz, H-3), 5.17 (1H, t, J = 6.6 Hz, H-2"), 3.76 (2H,
d, J = 6.6 Hz, H-1"), 1.87 3H, s, H-4"), 1.71 (3H, s,
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5"-Me); "C-NMR (150 MHz, CD;0D) d: 163.0 (C-2),
115.3 (C-3), 142.0 (C-4), 124.2 (C-4a), 130.2 (C-5),
126.9 (C-6), 147.8 (C-7), 114.0 (C-8), 143.9 (C-8a),
146.9 (C-2'), 107.0 (C-3"), 28.6 (C-1"), 123.9 (C-2"),
133.5 (C-3"), 25.9 (C-4"), 18.3 (C-5"). LA E¥¥E 5
ik E — %, ML EEY 6 A alloisoim-
peratorin.

&M T Elé*’ﬁﬁk ESI-MS m/z: 271 [M+H]",
731N CieH1404. "H-NMR (600 MHz, CD;0D) 6:
8.60 (1H, d, J = 10.2 Hz, H-4), 7.77 (1H, d, J = 2.4
Hz, H-2'), 7.29 (1H, d, J = 2.4 Hz, H-3"), 6.35 (1H, dd,
J =174, 10.8 Hz, H-2"), 6.24 (1H, d, J = 10.2 Hz,
H-3), 5.09 (1H, d, J = 10.8 Hz, H-3"a), 4.95 (1H, d,
J =174 Hz, H-3"b), 1.72 (6H, s, 1"-CH3); "“C-NMR
(150 MHz, CD;0D) 6: 163.0 (C-2), 111.7 (C-3), 147.3
(C-4), 115.7 (C-4a), 133.1 (C-5), 125.8 (C-6), 148.7
(C-7), 128.5 (C-8), 143.6 (C-8a), 146.7 (C-2'), 109.5
(C-3"), 45.2 (C-1"), 152.1 (C-2"), 112.4 (C-3"), 32.9
(1"-CH3X2). LL_E%¥E 5 clikgiaE —5"Y, sk e
AW 7 4 isodemethylfuropinarine -

th &Y 8: WEMOK A, ESI-MS m/z: 313 [M+
HI", 4 ¥ K CisHypO;. 'H-NMR (600 MHz,
CD;0D) ¢: 6.96 (1H, d, J = 8.4 Hz, H-2), 6.55 (1H, d,
J =18 Hz, H-5), 6.42 (1H, dd, J = 8.4, 1.8 Hz, H-6),
5.82 (1H, m, H-8), 4.91 (2H, m, H-9), 4.59 (1H, d, J =
7.2 Hz, H-1"), 3.71 (2H, m, H-6"), 329~338 (4H, m,
H-2'~5"), 3.15 (2H, d, J = 6.6 Hz, H-7); “C-NMR
(150 MHz, CD;0D) ¢: 137.3 (C-1), 115.7 (C-2), 145.9
(C-3), 150.4 (C-4), 119.2 (C-5), 119.9 (C-6), 40.9
(C-7), 139.4 (C-8), 118.2 (C-9), 105.0 (C-1"), 75.1
(C-2)), 77.9 (C-3"), 71.5 (C-4'), 78.4 (C-5'), 62.7
(C-6). UL FHdRE 5aiiiiE —8", MEEhay 8
°A 3,4-dihydroxyallylbenzene-4-O-B-D-glucopyranoside .

tE9: BRI ER A, ESI-MS m/z: 297 [M+
HI", 2 F¥3® K CisHypO0s. 'H-NMR (600 MHz,
CD;0D) é: 7.11 (2H, d, J = 7.8 Hz, H-2, 6), 7.04 (2H,
d, J=8.4 Hz, H-3, 5), 5.95 (1H, m, H-8), 5.04 (2H, m,
H-9), 4.59 (1H, d, J = 7.2 Hz, H-1"), 3.90 (1H, d, J =
12.0 Hz, H-6'a), 3.71 (1H, dd, J = 12.0, 5.4 Hz,
H-6'b), 3.41~3.54 (4H, m, H-2'~5"), 3.34 (2H, d, J =
6.6 Hz, H-7); C-NMR (150 MHz, CD;0D) 6: 157.7
(C-1), 118.0 (C-2), 130.6 (C-3), 135.4 (C-4), 130.6
(C-5), 118.0 (C-6), 40.5 (C-7), 139.4 (C-8), 115.8

(C-9), 102.7 (C-1"), 74.0 (C-2"), 78.3 (C-3"), 71.6 (C-4"),
78.2(C-5"), 62.7 (C-6')o LA ¥t 53 iikRaE ™", ¥
B EWNEW 9 A 1-O-B-D-glucopyranosyl-4-
allylbenzene.

AW 10: RIS A, ESIMS m/z: 167 [M+
H", 47X K CHi40,. 'H-NMR (600 MHz,
CD;OD) ¢: 7.24 (2H, overlapped, H-4, 6), 7.18 (1H, d,
J =172 Hz, H-3), 7.12 (1H, d, J = 7.2 Hz, H-5), 4.67
(1H, t, J= 5.4 Hz, H-7), 3.62 (2H, d, J = 5.6 Hz, H-8),
2.66 (2H, q, J= 7.8 Hz, H-9), 1.24 (3H, t, /= 7.8 Hz,
H-10); "*C-NMR (150 MHz, CD;0D) §: 145.7 (C-1),
143.5 (C-2), 129.4 (C-3), 128.2 (C-4), 127.1 (C-5),
124.9 (C-6), 76.2 (C-7), 69.0 (C-8), 30.0 (C-9), 16.4
(C-10). VL FHdf 53k A — 802", wis e
AW 10 9 1-(2-ethylphenyl)-1,2-ethanediol »

&Y 11: AEHA, ESI-MS miz: 193 [M+
H]", 2 ¥R A CHgN,Os;. 'H-NMR (600 MHz,
CD;0D) ¢: 7.84 (1H, d, J= 9.0 Hz, H-7), 7.09 (1H, s,
H-1), 6.75 (1H, s, H-4), 6.18 (1H, d, J = 9.0 Hz, H-6),
3.89 (3H, s, 3-OMe); *C-NMR (150 MHz, CD;0D) §:
164.3 (C-1), 153.4 (C-3), 151.6 (C-4), 147.3 (C-5),
146.3 (C-6), 112.6 (C-7), 110.0 (C-8), 104.1 (C-8a),
56.9 (3-OMe)o LA b Hua A S ki 2L A — 55>,
W B A W) 11 24 8-hydroxy-3-methoxy-5H-pyrido
[2,1-c] pyrazin-5-one.
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