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Abstract—Investigation of the aerial parts of Centaurea granata afforded, in addition to two known poly-
methoxylated flavones, a new eudesmanolide. The structure of the new compound was elucidated by spec-
troscopic methods as 8a-hydroxy-11p,13-dihydro onopordaldehyde. : 1998 Elsevier Science Ltd. All rights

reserved

INTRODUCTION

In continuation of our previous chemical investi-
gation of the genus Centaurea [1-3], we have inves-
tigated Centaurea granata L. We now report on the
isolation and structural elucidation of a new eudes-
manolide together with two known flavones.

RESULTS AND DISCUSSION

Column chromatography of the chloroform-
soluble portion of a methanol extract of the aerial
parts of C. granata afforded two flavones and a
sesquiterpene lactone. The flavones were identified
[4] as S5-hydroxy-6,7,3 4'-tetramethoxyflavone (1)
and 35,3'-dihydroxy-6,7,4"-trimethoxyflavone (2). The
position of methoxyl groups in these compounds
followed from the mass [5] and UV [6] spectral data
as well as by '"H NMR [7]. The mass spectrum of
the new compound 3 showed the quasi-molecular
ion [M + NH4]" at m/z 284 (DCI/NH3) and ions
at mjz 267 (2%) [MH]", 238 (20%) [M ~CO]"
and 220 (100%) [M — CO — H;0]" (DEI). These
data agreed with a molecular formula C,;sH30,.
The "H NMR spectrum (Table 1) exhibited a typi-
cal triplet at ¢ 3.79 for H-6 and a double triplet
at § 3.95 for H-8 indicating the presence of
oxygenated functions at C-6 and C-8. In addition
the coupling patterns and the magnitude of the
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coupling constants of H-5 to H-8 were in agreement
with trans disposition of H-5/H-6, H-6/H-7 and
H-7/H-8. The same spectrum exhibited an angular
methyl signal at & 0.98 which suggested that this
compound has a eudesmanolide-type skeleton and
an aldehyde proton signal (doublet) at 4 9.55 which
could be at C-4. The x orientation of the aldehyde
group could be deduced from the value of the coup-
ling constant (4 Hz) between H-4 and H-15 which
is in agreement with an axial position for H-4 [8].
The triplet at & 1.75 (J = 11 Hz) which may be
attributed to H-5 confirmed the p-position of
H-4. The doublet at 4 1.36 (J/ = 7 Hz) was attribu-
ted to H-13. The dg at 6 2.52 (J = 12; 7Hz) was
attributed to H-11 and then the configurations at
C-5, C-6, C-7, C-8, and C-11 followed from the
couplings observed. In the '"C NMR spectrum
(Table 1), the signals at 203.20; 177.96; 79.20
and 68.32 ppm were assigned to C-15 (aldehyde
1730 cm™' in the IR spectrum), C-12 (y-lactone
1780 cm™" in the IR spectrum), C-6 and C-8
respectively.

All these assignments were confirmed by 'H-'H
COSY, 'H-'*C COSY, DEPT experiments and are
in good agreement with literature data for similar
eudesmanolides [8-13]. In an HMBC (400 MHz)
experiment optimized for an 8 Hz long-range coup-
ling, a correlation between H-6 and C-12 was
found. This correlation and the chemical shifts of
H-6, H-8, C-6 and C-8 indicated a C-6 lactonized
eudesmanolide with an hydroxyl group at C-8.
Therefore, compound 3 is 8z-hydroxy-11p4,13-
dihydro onopordaldehyde [13].

2425



2426

EXPERIMENTAL

Planr material

Centaurea granata was collected from El-kala in
eastern Algeria and authenticated by Dr. Mohamed
Kaidbache from the Department of Biology
{University of Setif, Algeria). A voucher specimen is
deposited in the Herbarium of Research Unit of
Chemistry, University of Constantine. under n” 05/
1988/CCG10.

Extraction and isolation of the compounds

Air-dried and powdered aerial parts (175 g) were
soaked in MeOH (1,51). The MeOH extract was
concentrated and the residue dissolved in H,O
(70 ml). The sol. was treated with Pb(OAc), under
stirring and filtered.

The yellow coloured filtrate was extracted with
CHCl; (3x30ml). The extract was dried with
Na,SO4 and then coned. to a gum (1 g) [14]. The
gum (1 g) was dissolved in a minimum amount of
CHC]s and the soln. chromatographed over a silica
gel (230-400 mesh) column with CHCl; to give 1
and 2. CC was achieved with hexane-CHCl;~
EtOAc (1:1:1) to give 3.
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Table 1. '"H NMR (300 MHz) and "*C NMR (75 MHz)
spectral data of compound 3 [CDCl;+ 1 drop MeOH (d,).
TMS as int. standard and (last col.) CDCl; + C¢Dg, 3:1]

H C

I * 1 26.09 25.08
I’ * 2 19.30° 19.30"
2 * 3 40.43 40.39
> * 4 48.89 48.84
3 * 5 48.39 48.29
¥ * 6 79.20 79

4 245m 7 59.20 59.10
5 1.75 ¢ 8 68.32 68.54
6 3.79 ¢ 9 51.50 51.15
7 1.68 m 10 35.14 35.07
% 3.95 dr 11 41.21 41.13
9 1.38 m 12 177.96 178

Y 1.86 dd 13 14.31 14.33
1 2.52 dy 14 19.30° 19.22°
13 1.36 d 15 203.20 202.09
14 098 bhr. s

15 9.55d

OH 347 &

* Obscured multiplets

? Superposition of C-2 and C-14

 Assignments may be interchanged

J (Hz): 415=89 =4 45=56=67=78=289=11
TAL = 12:99 = 13.

8u-Hydroxy-118,13-dihydro onopordaldehyde (3)

White crystals, mp 2357 IR WSHCE em™: 3600
(OH), 1780 (y-lactone), 1730 (aldehyde); EIMS
m/z (rel. int.): 267 [MH]™ (2), 266 [M]™ (0.5). 238
[M =28]" (20), 220 [M -~ CO —H,0]~ (100), 205
(40), 147 (62); DCIMS (NH;3) m/z (rel. int.): 284
[MNH,]" (100); UV AMOH nm: 273 (97); [« +
20 (MeOH, ¢ 0.1)
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