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AGLYCONE FLAVONOIDS OF Centaurea tougourensis
FROM ALGERIA

A. Nacer! A. Bernard,? J. Boustie? UDC 547.972
R. Touzani? and Z. Kabouché

Plants ofCentaurea(Asteraceae) genus are rich sources of flavonoids [1-5] and sesquiterpenes [6—10]. In Algerian
folk medicine,Centaureaspecies are known for their antibacterial and antifungaliieivWe report here six flavonoid
aglycones 1-6) from the dichloromethane and ethyl acetate extracts of the endemic spatigsrea tougourensjil].

The air dried aerial parts (1 kg)©€&ntaurea tougourensispllected during flowering (April 2002) near Batna (North
Eastern Algerian), were macerated at room temperature in a methanol solution (80%). The extract was concentrated under low
pressure, diluted and filtered to remove chlorophyll, thesessively extracted with petroleum ether, dichloromethane, ethyl
acetate, and-butanol.

The dichloromethane extract was column chromatographed on silica gel (70—200 mesh), eluted with dichloromethane-
methanol with increasing polarity. The major fraction was subjected to circular chromatography using a mixture of
dichloromethane—methanol (98:2), leading to compourigds 2. Preparative silica TLC lptes, eluted with
dichloromethane—methanol (95:5), afforded the comp@&.nd

The ethyl acetate extract waslumn chromatographed on silica gel (70—200 mesh) using the mixture ethyl
acetate—methanol with increasing polarity. TLC purification on silica gel, eluted with dichloromethane—-methanol (9:1), led to
compoundgi-6.

All compounds were identified Hw NMR, 2¥c NMR, EI/MS, and UV analytical methods.

Compound 1, C;/H,0;, yellow needles (EtOAc), mp 227-229°C, UV spectrum (MeQH,, nm): 274, 346;

+ AICI5/HCI: 259, 286, 364; +NaOH: 268, 320, 397; + NaOAc: 265; 275, 378IMR data (500 MHz, CDG| &, ppm, J/Hz),
4.00 (3H, s, OCH), 4.05 (3H, s, OC¥), 6.50 (1H, s, H-8), 6.60 (1H, s, H-3), 7.02 (1H, d, J = 9))H#532 (1H, d, 3 2, H-2),
7.47 (1H, dd, J = 2 and 9, H}6Mass spectrum (El, 70 eVin/z 330 [M]*. Characterized as 5,7-#ihydroxy-6,3-
dimethoxyflavone (jaceosidin) [12].

Compound 2, C;gH,40, yellow cristals (EtOAc), mp 234-236°C, UV spectrum (Me®k,, nm): 339, 274,
+ AICI4/HCI: 361, 288, 258; + NaOH: 379, 320, 275; + NaOAc : 348, L9BIR data (500 MHz, CDGl &, ppm, J/Hz), 3.72
(38H, s, OCH), 3.75 (3H, s, OC}), 3.85 (3H, s, OCH), 6.56 (1H, s, H-8), 6.86 (1H, s, H-3), 7.03 (1H, d, J = 9,)H#47
(1H,d, J= 2, H-2), 7.58 (1H, dd, J=2 and 9, B-6 Mass spectrum (El, 70 eWin/z 344 [M]*. Characterized as
5,7-dihydroxy-6,34 -trimethoxyflavone (eupatilin) [13].

Compound 3 C;gH140;, mp 189-190°CH NMR data (500 MHz, CDG| &, ppm, J/Hz), 3.92 (3H, s, OG} 3.95
(38H, s, OCH), 3.97 (3H, s, OC}), 4.00 (3H, s, OCF), 6.58 (1H, s, H-8), 6.60 (1H, s, H-3), 6.98 (1H, d, J = 9))H7535 (1H,

d, J=2,H-2), 753 (1H,dd, J=2and 9, I—’b.613C NMR data (125 MHz, CDGJ §, ppm): 90.6 (C-8), 104.5 (C-3), 111.2
(C-5),108.7 (C-2, 120.1 (C-6, 60.90 (OCH), 56.1 (OCH), 56.14 (OCH), 56.4 (OCH). Mass spectrum (El, 70 e\j)/z
358 [M]* Characterized as 5-hydroxy-6,743tetramethoxyflavone (30-methyleupatorin) [14].

Compound 4 C;¢H;505, yellow needleiH NMR data (500 MHz, CROD, d, ppm, J/Hz), 3.98 (3H, s, OG)}H6.51

(1H, s, H-3), 6.52 (1H, s, H-8), 6.90 (1H, d, J = 9,'H-B.36 (1H, d, J2, H-2), 7.38 (1H, dd, J=2 and 9, I—’|).613C NMR
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data (125 MHz, CDGl 8, ppm): 60.9 (OCH), 95.5 (C-3), 103.2 (C-8), 114.0 (Cr2116.6 (C-5H, 120.1 (C-6. Mass spectrum
(El, 70 eV),m/z 316 [M]*. Characterized as 5,7,8-tetrahydroxy-6-methoxyflavone (nepetin) [15].

Compound 5 C;5H;¢O5, mp 347°C, UV spectrum (MeOWR,,,,,, nm): 336, 268; + AIG/HCI: 382, 350, 300, 277,
+ NaOH: 391, 325, 275; + NaOAc: 336, 26B.NMR data (250 MHz, CBEOD, 9, ppm, J/Hz): 6.20 (1H, d, J = 2, H-6), 6.35
(1H, d, J = 2, H-8), 6.62 (1H, s, H-3), 6.90 (2H, dd, J = 9 and 2, H-8), 7.87 (2H, dd, J = and2, H-2, H-6). Mass
spectrum (El, 70 eV)n/z: 270 [M]t. Characterized as 5, 7-#ihydroxyflavone (apigenin) [16].

Compound 6 C;5H1¢Og, UV spectrum (MeOH\ ., NM): 336, 268; + AIGYHCI: 393, 356, 303, 276; + NaOH: 397,
325, 275; + NaOAc: 342, 2684 NMR data (250 MHz, CEOD, &, ppm, J/Hz): 6.20 (1H, d, J = 2, H-6), 6.40 (1H, d, J = 2,
H-8), 6.90 (2H, dd, J = 9 and 2, H-8-3), 8.05 (2H, dd,J = 9 and 2, H‘2H-6). Mass spectrum (El, 70 e\jy/z 286 [M]*.
Characterized as 3,5,7-#trahydroxyflavone (kaempferol) [15].
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