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Isolation and identification of cholaneresis active ingredients from Halenia elliptica
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Abstract: Objective To investigate the chemical constituents from Halenia elliptica, which have been confirmed choleretic effect.
Methods Biliary drainage method was used to test the choleretic effect of H. elliptica and the compounds were identified. The
compounds were isolated by chromatography (silica gel, ODS, and HPLC) and identified on the basis of physicochemical constants
and spectral analysis ("H-NMR and *C-NMR). Results Nine sesquiterpenoids were isolated and their structures were identified as
2,3,5-trimethoxy-1-O-primeveros-yloxyxanthone (1), 2,3,4,5-etramethoxy-1-O-primeverosyloxyxanthone (2), 1,8-dihydroxy-3,5-
dimethoxanthone (3), 2,3,4,5,7-pentamethoxy-1-O-primeverosy-loxyxanthone (4), 2,3,4,7-etramethoxy-1-O-primeverosyl-
oxyxanthone (5), cinaroside (6), luteolin (7), anolic acid (8), and ursolic acid (9). Conclusion Compound 3 is isolated from H.
elliptica for the first time.
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PEHEAT 73 1, IR SIS, 3 2,3,
5-trimethoxy-1-O-primevero-syloxyxanthone (1), 2,
3, 4, 5-etramethoxy-1-O-primeverosyloxyxanthone
(2). 1, 8-dihydroxy-3, 5-dimethoxanthone (3). 2, 3,
4, 5, 7-pentamethoxy-1-O-primeverosyloxyxanthone
(4). 2,3, 4, T-etramethoxy-1-O-primeverosyl-
oxyxanthone (5). AREEHAF (6). KREHZHE (7).
FHARR (8). BRI (9),
1 UF5RG
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&Y 1: ¥4 . '"H-NMR (400 MHz,
DMSO-dg) o: 7.67 (1H, dd, J="17.9, 1.6 Hz), 7.45 (1H,
dd, J=38.0, 1.6 Hz), 7.34 (1H, t, J/=7.9 Hz), 7.09 (1H,
s), 3.98~3.78 (3H, s), 494 (1H, d, J="7.7 Hz);
C-NMR (100 MHz, DMSO-d;) J: 148.5 (C-1), 139.1
(C-2), 159.2 (C-3), 97.3 (C-4), 153.8 (C-4a), 144.7
(C-4b), 147.9 (C-5), 115.7 (C-6), 123.7 (C-7), 116.5
(C-8), 112.3 (C-8a), 175.1 (C-9), 109.0 (C-9a), 104.2
(C-1), 73.2 (C-2"), 76.4 (C-3"), 69.4 (C-4"), 76.5
(C-5%), 67.9 (C-6), 103.4 (C-1"), 74.0 (C-2"), 76.4
(C-3"), 69.8 (C-4"), 65.4 (C-5"), 3 MHHAF 5 5 60.9,
56.8,56.2. AL A KA S SCRREHR G HERE A

— M, %A 1 2,3,5-trimethoxy-1-O-
primeverosyloxyxanthone.

a2 WAk . '"HINMR (400 MHz,
DMSO-dg) 6: 7.63 (1H, dd, J=7.9 Hz, H-8), 7.44 (1H,
dd, J=7.9 Hz, H-6), 7.33 (1H, t, J=7.9 Hz, H-7),
4.95 (1H, d, J=7.5 Hz, H-I'), 4.00, 3.96, 3.94, 3.78 (4 X
3H, s, 2, 3, 4, 5-OMe), 2.90~5.10 (10 H, m, sugar
protons); *C-NMR (100 MHz, DMSO-ds) d: 147.1
(C-1), 137.5 (C-2), 152.3 (C-3), 142.6 (C-4), 144.2
(C-4a), 144.7 (C-4b), 148.2 (C-5), 116.5 (C-6), 123.9
(C-7), 116.1 (C-8), 122.2 (C-8a), 175.4 (C-9), 111.2
(C-9a), 104.2 (C-1'), 74.0 (C-2"), 76.4 (C-3'), 69.8
(C-4), 76.3 (C-5"), 68.2 (C-6), 103.5 (C-1"), 73.2
(C-2"), 76.3 (C-3"), 69.4 (C-4"), 65.4 (C-5"), 4 HI
HA55 061.5,61.4,61.3, 56.8. ZALAWIPAE IR 5
SCHRO AP, M kA 2 N 2,3,4,5-
etramethoxy-1-O-primeverosyloxyxanthone.

A 3. #ME S . 'TH-NMR (400 MHz,
DMSO-dg) 6: 11.98 (I1H, s, 1-OH), 11.38 (1H, s,
8-OH), 7.22 (1H, d, J=9.0 Hz, H-6), 6.70 (1H, d, J=
9.0 Hz, H-7), 6.53 (1H, d, J=2.0 Hz, H-4), 6.34 (1H,
d, J=2.2 Hz, H-2), 3.94 (3H, s, 5-OMe), 3.88 (3H, s,
3-OMe); “C-NMR (100 MHz, DMSO-d¢) &: 162.8
(C-1), 97.9 (C-2), 167.4 (C-3), 93.1 (C-4), 154.1
(C-4a), 139.8 (C-4b), 145.4 (C-5), 109.3 (C-6), 102.8
(C-7), 157.7 (C-8), 120.2 (C-8a), 184.6 (C-9), 108.1
(C-9a), WMNHFHEIEES 6 57.3, 56.0. LGV
TR 5 SCRon A, MRt A Y 3 N
1,8-dihydroxy-3,5-dimethoxyxanthone.

WEy 4: FHEMAK. 'HNMR (400 MHz,
DMSO-d¢) 6: 2.8~5.1 (12 H, m, B i T), 4.91
(1H, d, J=1.9 Hz, H-1"), 3.83, 3.86, 3.96, 3.98, 4.04
(each 3H, s, 5X OCH3), 7.04 (1H, d, J=3.2 Hz, H-6),
7.04 (1H, d, J=3.2 Hz, H-8); “C-NMR (100 MHz,
DMSO-ds) d: 147.0 (C-1), 137.5 (C-2), 152.0 (C-3),
142.5 (C-4), 144.1 (C-4a), 140.1 (C-4b), 149.3 (C-5),
106.3 (C-6), 155.7 (C-7), 96.0 (C-8), 122.1 (C-8a),
110.8 (C-8b), 175.0 (C=0), 104.2 (C-1'), 73.9 (C-2"),
76.3 (C-3'), 69.8 (C-4'), 76.3 (C-5'), 68.2 (C-6"), 103.5
(C-1"), 73.1 (C-2"), 76.3 (C-3"), 69.4 (C-4"), 65.3
(C-5"), 55.6, 56.7 (2XMe0), 61.2, 61.3, 61.4 3X
MeO). %Ak & Wil i Kt 15 SCikons I A — 27,
W& 4 N 23,4,5,7-pentamethoxy-1-O-
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primeverosyloxyxanthone

& 5. Hkr . "TH-NMR (DMSO-dg, 400
MHz) J: 7.62 (1H, d, J=9.2 Hz, H-5), 7.42 (1H, dd,
J=9.2, 3.2 Hz, H-6), 7.51 (1H, d, J=3.2 Hz, H-8),
4.89 (1H, d, J=7.2 Hz, H-1"), 3.83, 3.86, 3.95, 4.04
(each 3H, s, 4XOCHj3), 2.8~5.1 (12H, m, ## )i
T); PC-NMR (DMSO-ds, 100 MHz) d: 147.3 (C-1),
137.3 (C-2), 152.4 (C-3), 142.5 (C-4), 144.4 (C-4a),
149.1 (C-4b), 119.3 (C-5), 124.3 (C-6), 155.8 (C-7),
105.8 (C-8), 121.8 (C-8a), 110.9 (C-8b), 104.2 (C-1'),
74.0 (C-2), 76.3 (C-3"), 69.8 (C-4"), 76.3 (C-5'), 68.2
(C-6"), 103.5 (C-1"), 73.2 (C-2"), 76.4 (C-3"), 69.4
(C-4"), 65.4 (C-5"), 175.2 (C=0), 55.7, 61.3, 61.4,
61.7 (4XOCHs). WA PG E A 5 SOk R
A, W m B 5l 2,3 ,4, 7-etramethoxy-1-O-
primeverosyloxyxanthone.

&Y 6: #{4 . 'H-NMR (400 MHz,
DMSO-dg) 6: 12.99 (1H, s, 5-OH), 7.44 (1H, d, J=2.3
Hz, H-2'), 7.40 (1H, dd, J=2.3, 8.5 Hz, H-6'), 6.88
(1H, d, J=8.6 Hz, H-5"), 6.78 (1H, d, J=7.2 Hz,
H-1"), 3.16-3.72 (6H, m, sugar protons); “C-NMR
(DMSO-ds, 100 MHz) 6: 181.8 (C-4), 164.5 (C-2),
162.9 (C-7), 161.1 (C-5)113.3 (C-2"), 105.5 (C-10),
102.9 (C-3), 99.9 (C-1"), 99.5 (C-6), 94.7 (C-8), 77.1
(C-5"), 76.4 (C-3") 73.1 (C-2"), 69.5 (C-4"), 60.6
(C-6")o ZALA WL HAE 5 SCHR N I SEA 55,
e B 6 KRR E Y

&Y 7. WA . "HANMR (400 MHz,
DMSO-d) : 12.98 (1H, s, 5-OH), 7.42 (1H, d, J=2.3
Hz, H-2"), 7.40 (1H, dd, J=2.3, 8.2 Hz, H-6'), 6.88
(1H, d, J=8.2 Hz, H-5"), 6.67 (1H, s, H-3), 6.45 (1H,
J=2.1 Hz, H-8), 6.19 (1H, d, J=2.1 Hz, H-6);
C-NMR (DMSO-d,, 100 MHz) J: 182.1 (C-4), 164.6
(C-2), 1643 (C-7), 161.9 (C-9), 157.7 (C-5), 150.2
(C-3"), 146.2 (C-4'), 121.9 (C-6'), 119.4 (C-1"), 116.4
(C-5"), 113.8 (C-2'), 104.1 (C-10), 103.3 (C-3), 99.3
(C-6), 94.3 (C-8). %A G WP Zds 15 SCHRNT I
A3, W O AR R R,

&Y 8: BEE A, "H-NMR (400 MHz,
DMSO-ds) 6: 1.14, 1.00, 0.96, 0.88, 0.86, 0.84, 0.71
(each 3H, s, 7X CHz); >C-NMR (100 MHz, DMSO-dy)
J: 143.8 (C-13), 124.5 (C-12), 76.8 (C-3), 38.4 (C-1),
27.7 (C-2), 38.6 (C-4), 55.7 (C-5), 18.9 (C-6), 32.3

(C-7), 39.9 (C-8), 47.9 (C-9), 37.1 (C-10), 23.8
(C-11), 41.4 (C-14), 27.5 (C-15), 23.7 (C-16), 48.1
(C-17), 40.9 (C-18), 46.0 (C-19), 30.6 (C-20), 33.4
(C-21), 32.6 (C-22), 28.6 (C-23), 15.5 (C-24), 15.1
(C-25), 17.3 (C-26), 26.0 (C-27), 33.3 (C-29), 23.0
(C-30)o LLEXcdh 5 Scihont et A — O, %
ENAY 8 BRI

W& 9: s iF A, "H-NMR (400 MHz,
DMSO-dg) 6: 5.11 (1H, br s, H-12), 3.01 (1H, dd, J=
10.3 Hz, H-3), 2.11 (1H, d, J=1.0 Hz, H-18), 1.05,
0.88, 0.87, 0.74, 0.69 (each 3H, s, 5X CH3); *C-NMR
(100 MHz, DMSO-d) J: 178.1 (C-28), 138.1 (C-13),
124.5 (C-12), 76.8 (C-3), 38.3 (C-1), 27.2 (C-2), 38.4
(C-4), 54.8 (C-5), 18.2 (C-6), 32.9 (C-7), 39.9 (C-8),
47.3 (C-9), 36.6 (C-10), 23.0 (C-11), 41.7 (C-14), 27.5
(C-15), 24.0 (C-16), 47.1 (C-17), 52.5 (C-18), 39.5
(C-19), 38.6 (C-20), 30.2 (C-21), 36.5 (C-22), 28.4
(C-23), 16.1 (C-24), 15.4 (C-25), 17.1 (C-26), 23.3
(C-27), 17.0 (C-29), 21.1 (C-30). L I %dis 55 STk xF
WA S, et A 9 W RERIR.
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