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Secondary Metabolites of Centaurea cadmea Boiss.
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Abstract: Chlorogenic acid 1), scutellarin 2), syringin @), 6S, 9R-roseosided) and S-sitosterol-3&-5-D-
glucopyranosideq) were isolated from the aerial parts ©@éntaurea cadme®oiss. (Asteraceae). Structure
elucidation of the compounds were performed bygisipectroscopic methods (1-D and 2-D NMR and LC-MS-
MS). To the best of our knowledge, compouid®, 3 and4 have been isolated for the first time from this
endemic species. Compou#ds new for the genuSentaurea
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1. Plant Source

Centaurea cadmeBoiss. belonging to section Phalolepis (Cass.) (&Steraceae) with purple
florets, is an endemic taxon for Anatolia, growimdd in N,W & SW of Turkey (1).

C. cadmeawas collected from Denizli, Evrantepe, 1512 m,line) 2004 (3741' 18.6"N; 2900
07'E) and identified by Prof. Dr. Ozcan Secmenmfr8ection of Botany, Department of Biology,
Faculty of Science, Ege University, Izmir, Turke4. voucher specimen was deposited in the
Herbarium of Ege University, Faculty of Pharmaamir, Turkey (IZEF 5670).

2. Previous Studies

Ivalin, eupatorin, 5-hydroxy-3',4",6,7-tetramethdbawone, B-sitosterol and-sitosterol-30--
D-glucopyranoside have been isolated fréntadmed?2). Hexadecanoic aci@23.1)and carvacrol
(%14.7) were detected as major compounds for the plantngab®il by GC and GC/MS (3).
Antioxidant, antiinflammatory and antileishmaniaitigities of the C. cadmeahave been reported
before (4, 5).

3. Present Study

In the present study, dried and powdered aerids (600 g) were extracted sequentially with
hexane and CHghnd MeOH (3x10 mL/g, for each), sonicated at raemperature for 24h, and then
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filtered. The combined extracts were evaporateceumeduced pressure to dryness @iC40MeOH
extract (53.51 g) was suspended FOH300 mL) and partitioned with-butanol (1.5 L).n-butanol
extract (40 g) was then subjected to column chrography (RP C-18 silica gel, 100%
H,0—100%MeOH with %10 increasing amount of MeOH) yieffiFractions A-R.

Figure 1. Structures of compourid5.

Fraction C (4.8 g) was partitioned again withuthanol and waten-buthanol fraction (1.5 g)
was chromatographed over Sephadex LH-20 (100% MeaOHdjford 15 subfractioné-rs. C1-C15).
Fraction C3 (269 mg) was re-subjected on Sephatte2Q (100% MeOH) to afford 8 subfractions
(Frs C3a-C3h).

Fraction C3d (53 mg), further re-submitted on flattiomatography (RP C-18, MeOH/®B|
30:70-40:60 with 5% increasing amount of MeOH) to yietdrpoundl (4 mg).

Fraction C4 (367 mg) was subjected to column chtography (silica gel, CHG@MeOH,
95:5-80:20 with 5% increasing amount of MeOH) and 11lfisdtions were yielded (Frs. C4a-j).
Fraction C4e (63-79) (28 mg) was submitted on coluihromatography (silica gel, CHfIMeOH,
90:10-88:12 with 2% increasing amount of MeOH) to affdrdubfractions (Frs. C4el-4). Fraction
C4e2 was subjected on Sephadex LH-20 (100% MeOHjftod 2 subfractions. Fraction C4e2a (10
mg), was further purified by preparative TLC (CH®leOH/H,0, 61:32:7) to afford compound A (6
mg). Besides re-chromatography of fraction C4f (dg) on preparative TLC (CHgMeOH/H,O,
61:32:7) gave compound B (6 mg). Compound A andpmmd B was combined to give compouhd
(12 mg).

Fraction C11 (43 mg) was further re-chromatographegrepacted column (RP C-18, 60 mL,
%100 HO) to afford 4 subfractions (Frs. Cl1la-d). Frac@iib (33 mg) was subjected to preparative
TLC (silica gel, CHCYMeOH/H,0, 61:32:7) to afford compour8l(19 mg).

Fraction C12 (8 mg) was also subjected to preparafiLC (silica gel, CHGIMeOH/H,O,
61:32:7) to give compourdl(4 mg).
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Fraction P (654 mg) was partitioned with EtOAc amdter. EtOAc fraction (80 mg) was
submitted on column chromatography (silica gel, GMeOH, 100:6-84:16 with 2% increasing
amount of MeOH) to afford 5 sub-fractions (Frs. P3). Fraction P4 (16 mg) was further re-
chromatographed on prepacted column (silica geinll2ZCHCE/MeOH, 95:5) to yield 2 subfractions.
Fraction G4b (10 mg) was purified by prepacted ewlu(silica gel, 20 mL, CHGIMeOH,
100:0-96:4 with 1% increasing amount of MeOH) to yieladmgmund5 (7 mg).

Structures of the isolated compounds were detednamethe basis of different spectroscopic
techniques:1-D (1H ve 13C NMR) and 2-D NMR (COSW®C ve HMBC) (Varian, 400 MHz) and
LC-MS-MS (ESI) (Thermo-Quantum Access-Max) and carigpn with the data those reported in
literature (6-9).

Optical rotation of roseoside was done on Autopoblarimeter in MeOH at 2T ([a]3'= -21,
c=00.1) (9).p-sitosterol-30-p-D-glucopyranoside were identified only by TLC ccamigon studies
using pure reference compound.

Chlorogenic acid, scutellarin, syringin and 6S;r@RBeoside were reported for the first time in
C. cadmeabsS, 9R-roseoside was also reported for thetfirst in Centaureagenus.
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