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ABSTRACT

Phytochemical investigation of the aerial parts of Centaurea parviflora Desf. led to the isolation of 13
secondary metabolites : 5-hydroxy-6,7,3’,4’-tetramethoxyflavone (1), eupatilin (2), eupatorin (3), cirsilineol
(4), jaceosidin (5), 5Ha,6HB,7Ha-15-hydroxy-8a-(1’,2’-dihydroxyethyl-acryloxy)-elema-1(2),3(4),11(13)-trien-
6,12-olide (6), genkwanin (7), thevetiaflavone (8), cnicin (9), ethyl-O-a—L-arabinofuranoside (10), cornicinine
(11), syringin (12) and nicotiflorin (13).The structures were established by the combination of their
spectroscopic data, notably the analysis of UV, 1H, B3¢ NMR, DEPT, HSQC, NOESY, HMBC spectra as well as by
HRESI-MS. All these compounds were described for the first time from this species. Compound (11) is new for
all the reign plant, while compound 10 is new for the genus Centaurea.
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INTRODUCTION

Many species of the genus Centaurea have been used in folk medicine to cure
various ailments [1]. Several studies on the species of this genus showed various biological
activities [2-4]. As a part of our continuing phytochemical studies on the species of this
genus [5-9], we report our results on Centaurea parviflora Desf., an endemic species for
Algeria and Tunisia [10] on which no previous phytochemical study has been carried out.

In the present work on the chemical constituents of the chloroform and n-butanol
soluble parts of the aqueous-EtOH extract of the flowering aerial parts of Centaurea
parviflora Desf, we have isolated 13 compounds from which: 8 flavonoids, 2 sesquiterpene
lactones, a phenylpropanoid glucoside, an alcane glycoside and a glucosylated triketide o-
lactone. We report here the chemical study of these compounds.

MATERIALS AND METHODS
General experimental procedure:

TLC: pre-coated aluminium foil silica gel 60 Fs54 (Merck). Column chromatography
(CC): silica gel 60 (Merck 200—400 mesh). UV Spectra (MeOH): Shimadzu (190-3200 nm,
UV-3101PC) spectrophotometer. NMR spectra: Bruker AMX-500 MHz, ARX 400 and AC 300
spectrometers; chemical shifts () are given in ppm using TMS as internal standard and
coupling constants (J) are given in Hz. HRESI-MS and ESIMS: Micromass ZAB-spectrometer.

Plant material:

Flowering aerials parts of Centaurea parviflora Desf. were collected near Oum El
Bouaghi in the eastern Algeria and authenticated by Prof. O. Rached-Mosbah (Ecology
Department, University of Constantine 1, Algeria). A voucher specimen (CPC17/06/06) has
been deposited in the Herbarium of the of the VARENBIOMOL research unit, University of
Constantine 1.

Extraction and isolation:

Air-dried leaves and flowers (2397 g) of Centaurea parviflora Desf. were macerated
at room temperature with EtOH—H,0 (70:30 v/v) for 48 h, three times. After filtration, the
filtrate was concentrated (800 ml) and dissolved in H,O (960 ml). The resulting solution was
extracted successively with CHCls, EtOAc and n-butanol. The organic phases were dried with
Na,S0,, filtered and concentrated in vacuum at room temperature to obtain the following
extracts: chloroform (25 g), EtOAc (6.46 g) and n-butanol (28.2 g).

An aliquot of the chloroform extract (12 g) was fractionated by CC (silica gel;
CHCI3/Me,CO step gradients and then with increasing percentages of MeOH) to yield 13
fractions (1-13) obtained by combining the eluates on the basis of TLC analysis. Fraction 2
(210 mg) (CHCI3 100%) gave, by crystallization in ether and a little amount of CHCls, 5-
hydroxy-6,7,3’,4’-tetramethoxyflavone (1) as needles (90 mg) [11]. Fraction 3 (220 mg)
(CHCI3100%) was submitted to preparative plates of silica gel eluted with (petroleum
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ether/cyclohexane/acetone 3:3:4) to give eupatilin (2) (55 mg) [12] and eupatorin (3) (40
mg) [11]. Fraction 4 (180 mg) (CHCl3/Me,CO 99:1) was chromatographed on preparative
silica gel TLC eluted with (petroleum ether/cyclohexane/acetone 3:3:4) to give cirsilineol (4)
(62 mg) [13] and jaceosidin (5) (28 mg) [14]. Fraction 7 (145 mg) (CHCl5 / Me,CO 87:13) was
submitted to preparative plates of silica gel eluted with (n-hexane/ EtOAc 1:2) to give
5Ha,6HB,7Ha-15-hydroxy-8a-(1’,2’-dihydroxyethyl-acryloxy)-elema-1(2),3(4),11(13)-trien
6,12-olide (6) (33 mg) [15, 16] and a mixture which was rechromatographed on preparative
TLC (ether /acetone 2:1) to afford genkwanin (7) (15 mg) [17, 18] and thevetiaflavone (8)
(11.5 mg) [19]. Fraction 11 (430 mg) (CHCls/Me,CO 65:35) gave, after purification by
crystallization in n-hexane and a little amount of acetone, cnicin (9) (151 mg) [15].

A part of the n-BuOH extract (23 g) was chromatographed on a silica gel (230-400
Mesh) column eluted with (CHCI3/MeOH/ H,0 with increasing polarity) to give 31 fractions
(1-31). Fraction 12 (CHCl3/MeOH 92:8) gave after purification on a Sephadex column eluted
with MeOH, ethyl O-a-L-arabinofuranoside (10) (30.9 mg) [20]. Fractions 14 and 15
(CHCI3/MeOH 88:12) were purified on preparative plates of silica gel eluted with
(Ether/EtOAc/MeOH 2:7:1), to give cornicinine (11) (57.8 mg) [21] and syringin (12) (52.2
mg) [22, 23] respectively. Fraction 20 (CHCls/MeOH 75:25) was submitted to preparative TLC
(Ether/EtOAc/MeOH 2:7:1) to afford nicotiflorin (13) (22.6 mg) [24].

RESULTS AND DISCUSSION

The structures of the compounds were established by chemical and spectral analysis,
mainly HRESI-MS, HREI-MS, UV, H, *C and 2D-NMR (COSY, NOESY, HSQC and HMBC) as
well as by comparing their spectroscopic data with those reported in the literature (Figure
1).

Compounds R R, R3 Ra Rs
1 H OMe OMe OMe OMe
2 H OMe OH OMe OMe
3 H OMe OMe OH OMe
4 H OMe OMe OMe OH
5 H OMe OH OMe OH
7 H H OMe H OH
8 Me H OH H OH
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Sesquiterpene lactones and flavonoids constitute the characteristic secondary
metabolites of the genus Centaurea [25]. In the present study, eight flavonoids (seven
methoxylated flavones and one flavonol glycoside), two sesquiterpene lactones together
with a phenylpropanoid glucoside, syringin which is known for the species of this genus,
were isolated. The characteristic of the chemical composition of this species is the presence
of ethyl-O-a-L-arabinofuranoside which was previously isolated from mycelial cultures of
Dichomitus squalens [20] and the glucosylated triketide o-lactone, cornicinine 11 which is
new for all the reign plant. From natural source, it was isolated from the insect Nephrotoma
cornicina (Linnaeus 1758) [21]. It is important to note that this study is the first report on the
chemical composition of Centaurea parviflora Desf.
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OH
o
OH
OMe
H
H CH,OH HO  OH

Figure 1: Structures of compounds (1-13)

Cornicine (11): ESI-MS: m/z 687.2 [2M+Na]’; 371.1 [M+Na]"; 333.1 [M+H]" ; 171.1
[M-162]" . These results agreed with the molecular formula C15H240s. 'H-NMR (300 MHz,
MeQOH-dy4, 6 in ppm, Jin Hz): 6 2.81 (m, H-5), 3.40 (m, H-2’, H-4’), 3.45 (m, H-3’, H-5’), 3.87
(dd, Ygaeb=12.3; *Jgas=2.1 H-6'a), 3.63 (dd, Yebea=12.3 ; *Jeb.5=6.3, H-6'b), 4.32 (ddd, *Js.
122=8.7 5 *Je.cian=5.7 ; “Je.s=2.7, H-6), 4.96 (d, *J1»=7.2, H-1"), 1.78 (s, 3-CH3), 1.12 (d, *J cu.
3=7.0, 5-CH3), 1.04 (t, *Jena-c3=7.2, 6-CHs), 1.64 (m, H of CH,), 1.78 (m, H of CH,). *C-NMR
(75 MHz, MeOH-dg4, 6 in ppm, J in Hz), 6 9.1 (3-CHs), 8.4 (6-CHs), 10.0 (5-CHs), 24.2 (ethyl
CH,), 31.8 (C-5), 61.6 (CH, of sugar), 70.1 (C-4’), 73.7 (C-3'), 77.4 (C-5’), 76.8 (C-2’), 80.2 (C-6),
98.6 (C-1’), 104.7 (C-3), 170.2 (C-4), 171.2 (C-2).
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