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FLAVONES FROM Artemisia rupestris®

F. He,12 H. A. Aisa,!” and Kh. M. Shakhidoyatov3 UDC 547.972

The medicinal plant Artemisia rupestris L. is used in traditional Chinese medicine to treat flu [1, 2]. We studied the
chemical components of antifungal fractions of this plant that contained flavones and isolated seven flavones. The plant
material was collected in June 2008 in the town of Khami, Uyghur Autonomous Region, Xinjiang, China and was determined
by Prof. S.-M. Duan (Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences).

Air-dried aerial part of 4. rupestris (15 kg) was extracted by percolating CH,Cl, (10 x 40 mL) at room temperature.
The solvent was vacuum distilled to afford a resin of extracted substances (1.1 kg) that was separated by column chromatography
over silica gel with elution by a petroleum ether:EtOAc gradient (from 15:1 to 0:1) and MeOH to produce seven fractions. The
third and fourth fractions were separated by column chromatography over silica gel and Sephadex LH-20 with elution by
various solvent systems to isolate seven flavones. The spectral characteristics of all obtained compounds 1-7 agreed well with
the literature. Compounds 3—6 were isolated for the first time from A. rupestris.

Chrysosplenetin (1), C,gH;3Og, yellow powder. ESI-MS m/z 373 [M -H]". PMR spectrum (400 MHz, DMSO-d,,
S, ppm, J/Hz): 12.64 (1H, 5-OH), 9.96 (1H, 4’-OH), 7.68 (1H, d, J = 2.4, H-2"), 7.64 (1H, dd, J = 8.8, 2.4, H-6"), 6.97 (1H, d,
J=8.4,H-5"),6.94 (1H, s, H-8), 3.93 (3H, s, OCHj;), 3.88 (3H, s, OCHj;), 3.82 (3H, s, OCHj;), 3.74 (3H, s, OCHj;). 13CNMR
spectrum (100 MHz, DMSO-dy, 6, ppm): 178.2 (C-4), 158.6 (C-7), 155.8 (C-9), 151.7 (C-2), 151.6 (C-5), 149.9 (C-3"), 147.5
(C-4"),138.7(C-3),131.4(C-6), 122.2 (C-17), 115.6 (C-5"), 112.1 (C-27), 104.9 (C-10), 91.4 (C-8), 60.0 (OCHj), 59.7 (OCH,),
56.5 (OCHj), 55.8 (OCHj;) [3, 4].

Artemetin (2), C,(H,,Og, yellow needle-like crystals (MeOH). ESI-MS m/z 387 [M — H]". PMR spectrum (400 MHz,
DMSO-dg, 8, ppm, J/Hz): 12.60 (1H, 5-OH), 7.75 (1H,dd,J=8.8,2.4,H-6),7.67 (1H,d,J=2.0,H-2"),7.17 (1H, d, ] = 8.8,
H-5%), 6.95 (1H, s, H-8), 3.94 (3H, s, OCH,), 3.87 (6H, s, OCH;), 3.83 (3H, s, OCHy), 3.74 (3H, s, OCHj). 13C NMR
spectrum (100 MHz, DMSO-d, 8, ppm): 178.3 (C-4), 158.7 (C-7), 155.5(C-9), 151.8 (C-2), 151.6 (C-5), 151.3 (C-4'), 148.5
(C-37), 138.1 (C-3), 131.6 (C-6), 122.1 (C-1’, 6), 111.6 (C-5"), 111.2 (C-2), 105.6 (C-10), 91.5 (C-8), 60.0 (OCHj;), 59.8
(OCH3), 56.5 (OCHy), 55.7 (OCH; X 2) [4, 5].

Acacetin (3), C;(H,0;, yellow powder. ESI-MS m/z 283 [M —H]". PMR spectrum (400 MHz, DMSO-d,, S, ppm,
J/Hz): 12.87 (1H, 5-OH), 10.76 (1H, 7-OH), 8.01 (2H, d, J = 8.8, H-2’, 6"), 7.09 (2H, d, ] = 8.8, H-3, 5’), 6.81 (1H, H-3), 6.48
(1H,d, J=2, H-8), 6.19 (1H, d, J = 2, H-6), 3.85 (3H, s, OCHj;). 13C NMR spectrum (100 MHz, DMSO-dg, 8, ppm): 181.6
(C-4), 164.1 (C-7), 163.2 (C-2), 162.2 (C-4"), 161.4 (C-9), 157.2 (C-5), 128.2 (C-2",6"), 122.8 (C-1"), 114.5 (C-3"), 114.5
(C-5), 103.7 (C-10), 103.5 (C-3), 98.8 (C-6), 93.9 (C-8), 55.4 (OCH,) [6].

3,5,4’-Trihydroxy-6,7,3'-trimethoxyflavone (4), C,gH, O, yellow needle-like crystals (MeOH). ESI-MS
m/z359 [M—H]". PMR spectrum (400 MHz, DMSO-d,, 6, ppm, J/Hz): 12.44 (1H, 5-OH), 9.78 (1H, 4-OH), 9.60 (1H,
3-OH), 7.79 (1H, d, J =2.0, H-2"), 7.76 (1H, dd, J = 8.8, 2.4, H-6"), 6.95 (1H, d, J = 8.8, H-5"), 6.93 (1H, s, H-8), 3.93 (3H, s,
OCH,), 3.86 (3H, s, OCH;), 3.74 (3H, s, OCHj;). I3C NMR spectrum (100 MHz, DMSO-dg, 8, ppm): 176.1 (C-4), 158.5
(C-7), 151.5(C-9), 151.0 (C-5), 149.0 (C-3"), 147.4 (C-4"), 147.1 (C-2), 135.9 (C-3), 131.2 (C-6), 121.9 (C-1", 6"), 115.5
(C-5%), 111.7 (C-2"), 104.3 (C-10), 91.3 (C-8), 60.1 (OCHy), 56.4 (OCH;), 55.8 (OCHy) [7].

aMaterials presented at the 9t International Symposium on the Chemistry of Natural Compounds (SCNC, People’s Republic
of China, Urumgqi, Oct. 16-19, 2011).
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Retusin C (quercetin-3,3',4",7"-tetramethyl ether) (5), C,oH, 30, yellow needle-like crystals (MeOH). ESI-MS
m/z 359 [M+H]", 381 [M + Na]". PMR spectrum (400 MHz, DMSO-d,, 8, ppm, J/Hz): 12.64 (1H, 5-OH), 7.74 (1H, dd,
J=8.4,24,6H-6"),7.67 (1H, d,J=2.0,H-2"),7.18 (1H, d, ] = 8.8, H-5"), 6.81 (1H, d, ] = 2.4, H-8), 6.40 (1H, d, ] = 2, H-6),
3.88 (3H, s, OCHj;), 3.87 (3H, s, OCH3), 3.86 (3H, s, OCHj), 3.83 (3H, s, OCH,). 13C NMR spectrum (100 MHz, DMSO-dy,
S, ppm): 178.0 (C-4), 165.1 (C-7), 160.8 (C-5), 156.2 (C-9), 155.4 (C-2), 151.2 (C-4), 148.4 (C-3%), 138.2 (C-3), 122.0
(C-17,6"), 111.5 (C-5"), 111.1 (C-2"), 105.2 (C-10), 97.8 (C-6), 92.4 (C-8), 59.7 (OCH;), 56.0 (OCH;), 55.6 (OCH; x 2) [8].

Pachypodol (quercetin-3,3,7’-trimethyl ether) (6), C,¢H,,O,, yellow needle-like crystals (MeOH). ESI-MS
m/z 343 [M — H]". PMR spectrum (400 MHz, DMSO-d,, 8, ppm, J/Hz): 12.68 (1H, 5-OH), 9.98 (1H, 4-OH), 7.68 (1H, s,
H-2"),7.64 (1H, d,J=8.0, H-6"), 6.97 (1H, d, ] = 8.0, H-5"), 6.80 (1H, s, H-8), 6.38 (1H, s, H-6), 3.87 (6H, s, OCHj;), 3.82 (3H,
s, OCHj). I3C NMR spectrum (100 MHz, DMSO-dg, 8, ppm): 178.0 (C-4), 165.1 (C-7), 160.9 (C-9), 156.3 (C-5), 155.8
(C-2),150.0 (C-3"), 147.5 (C-4"), 138.0 (C-3), 122.3 (C-1"), 120.6 (C-6"), 115.7 (C-5"), 112.0 (C-2"), 105.2 (C-10), 97.8 (C-6),
92.4 (C-8), 59.7 (OCHjy), 56.1 (OCHj), 55.8 (OCHj;) [6].

Isokaempferide (kaempferol-3-methyl ether) (7), C,.H,,0q, colorless crystals. ESI-MS m/z 299 [M — HJ".
PMR spectrum (400 MHz, DMSO-d, 8, ppm, J/Hz): 12.79 (1H, 5-OH), 10.85 (1H, 7-OH), 7.33 (2H, d, ] = 8.8, H-2", 6), 7.07
(2H,d,J =9.0,H-3",5"), 6.36 (1H, d, J = 2.4, H-8), 6.21 (1H, d, J = 2.4, H-6), 5.04 (1H, 4-OH), 3.80 (3H, s, OCH;) [4].
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