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RESUME: Le présent travail décrit une é&ude de la composition chimique et des effets antioxydants d’extraits bruts et
volatils des feuilles et des fleurs de ’espéce Washingtonia filifera (W.H). L’évaluation des pouvoirs antioxydants a été
effectuée en se basant sur la méthode impliquant le radica 2,2-diphényl-1-picrylhydrazyle (DPPH). Cette évaluation
nous a permis de constater que les extraits butanolique et éhanolique des feuilles et des fleurs du pal mier possedent des
pouvoirs antioxydants moyennement significatifs et qu’ils peuvent é&tre considéré comme source naturelle
d’antioxydants potentiellement protecteurs. Des études chimique et chromatographique des extraits actifs, nous a permis
d’isoler et d’identifier le dérivé triacétylé du Tricine 1 et le composé héérocyclique et biologiquement actif
Quinazoline-2,4-(1H, 3H) dione 2 signdés pour la premiére fois dans 1’espéce Washingtonia filifera (W.H). Leurs
structures ont été & ucidées par le moyen de laRMN (*H et *C) 1 et 2D consolidée par |a spectrométrie de masse en
mode ES.

Motsdés: Washingtonia filifera (W.H), activité antioxydante, Tricinetriacéylé Quinazoline-2, 4-(1H, 3H) dione

ABSTRACT: The chemical composition and antioxidant effects of extracts from Washingtonia filifera leaves and
flowers were studied. Antioxidant testing assay has been done on the basis of 2,2-diphenyl-1-picrylhydrazyl (DPPH)
free radical scavenging assay. Among al tested extracts and the volatile fractions, butanol and ethanol ones from
Washingtonia filifera leaves and flowers, were the most potent ones, the observed results indicate that they may be
considered as a natural source of antioxidants having hedlth protective potential. Chemical investigation of these
extracts, led to the isolation and the identification of Tricine acetylated derivative 1la and of synthetic heterocyclic
bioactive Quinazoline-2, 4-(1H, 3H) dione 2 mentioned for the first time in Washingtonia filifera (W.H). Structures
were assigned on the basis of spectroscopic data, especially (*H and *C) 1 and 2D NMR and ES Mass spectrometry.

K ey words: Washingtonia filifera (W.H), antioxidant effects, Tricine triacetates, Quinazoline-2, 4-(1H, 3H) dione.

INTRODUCTION

Surrounded by natural beauty, actually, most of the scientists are trying to valorise more and
more the flora and fauna as natural resources of bioactive interesting products by studying their
offensive and defensive effects. The Palm family is one of the most useful families of plants widely
used as food, as fertilizers and in folk medicine. Washingtonia filifera (W.H) is one of the palm tree
native of south California, Arizona, Mexico and desert zones [1], it is resgtant to the cold.
Phytochemicals previoudy isolated from Washingtonia filifera (W.H) specie are flavonoid
glycosides, gibberlic and abscissc acids [2-3]. As a part of our ongoing research on biologically
active compounds of pharmaceutical and economical importance [4-8]. Chemical investigation of
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polar extracts deriving from Washingtonia filifera (W.H) led to the isolation and the identification
of tricine derivative and the heterocyclic Quinazoline-2,4-(1H, 3H) dione isolated for the first time
from this specie. We remind that quinazoline-2,4-dione derivatives are generally known as
heterocyclic compounds having versatile and antihypertensive activities as well as anticonvulsant
activity againgt electroshock. Moreover, they show useful anti-inflammatory property and cause
vasodilatation in animals [9-10] .

H O
H 6 2 10_-7 P H
N3
A
H ° N7 O
Compound 1, R=OH H H
Compound 1a, R=OAc Compound 2

RESULTSAND DISCUSSION

Compound 1, structure of compound 1 has been identified through its acetylated derivative 1a. An
ESI-HRMS of la gave a molecular ion at m/z 456.9199 [M+H]" corresponding to a molecular
formula of Cy3H20010. Structure eucidation was deduced through the extensive use of nuclear
magnetic spectroscopy experiments including COSY, CHCorr and *H-*C experiments (Table I).
The 'H-NMR spectrum displayed typical signals of Tricine nucleus [11]. In fact one pair of
doublets with arelatively weak coupling constant (Jmeta 2.4 HZ) observed at 6y 6.85ppm and 64 7.33
ppm indicates the presence of a tetra subgtituted aromatic ring (nucleus A). The second symmetric
and tetra substituted aromatic ring C, has been deduced by the observation of one singlet (2H)
appearing at & 7.07ppm. In addition, characteristic signals from three phenol acetoxy groups
(2.40ppm-2.50ppm) suggested that 1a is a triacetates derivative. The presence of two methoxyl
groups (6 3.90 ppm) directly linked to Cs- and Cs- in Tricine C ring, was evidenced by Hs-C,, Hs-
C4, H3-Cy-, Hy-Cy, Hi11-C5- and Hi»-Cs: long range couplings deduced from HMBC spectrum.
Therefore, compound 1la was identified as Tricine triacetate derivative. The corresponding natural
compound isreported for the first time in Washingtonia filifera (W.H) specie.

Tablel: **C (75 MHz, CDCl5) and *H (300 MHz, CDCl5) spectra data of compound 1a
Atom s C S H multi.  J (H2)

1 - - - -
2 - - -
3 1036  6.60 s -
4 176.6 - - -
5 - - -
6 6.85 d 2.4
7 - - -
8 7.33 d 2.4
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9 - - -
10 - - -
11; 12
R - - -
2,6 114.2 7.07 S -
35 156.3 - - -
4 N N N Fig.1 Significant 'H-13C long range couplings for 1a
Compound 2

Positive HR-ES mass spectrum of compound 2 showed a pseudo-molecular ion [M+H]" at m/z
162.9109 compatible with the molecular formula of CgHsO2No. Its *H NMR spectrum recorded at
300 MHz in CDCl5 displayed typical signals of an ortho disubstituted aromatic ring. **C and DEPT
135 NMR spectra showed eight signals, four of which are attributable to aromatic methane groups;
the others are relative to quaternary carbons (& 155.6ppm-166.7ppm). Characteristic chemical shifts
of the two carbons C4 (6 166.8ppm) and C, (6 116.4ppm) indicated the presence of two carbonyl
groups in the structure. Comparison of *H and **C NMR data of compound 2 (Table I1) with those
reported for quinazoline-2,4-dione derivatives [9,10,12] suggested that 2 is Quinazoline-2,4-(1H,
3H) dione, reported for the first time in Washingtonia filifera (W.H) specie. This was approved by
the significant longue range correlations Hg-C1o, Hg-Cs, Hs-Co, H7-Co and Hs-C,4 observed in *H-*C
HMBC spectrum.

Tablell: **C (75 MHz, CDCls) and *H (300 MHz, CDCl5) spectral data of compound 2

Atom dBC S multi. J(Hz)
1 - - - -
2 166.6 - -
3 - - - -
4 166.2 - -
5 1255 7.81 dd 84:2.1
6 1257 7.24 m -
7 1345 7.52 td 78:18
8 1179 7.24 m -
9 1556 - - -

Fig.2 Significant !H-13C long range couplings for compound 2

Antioxidant activity. Tables 11l and IV ligts the antioxidant activity of crude extracts from leaves
and flowers compared to quercetin used as standard compound. ECsy permitted the evaluation of
antioxidative effects. The potential antioxidant activity is higher for extracts having lower ECsg
values. We noticed according to results represented in table 111, that ethanol and butanol polar
extracts from flowers and leaves of Washingtonia filifera exhibited the strongest antioxydative
power (ECs50=0.52, for ethanol extract and 0.99 for butanol one). Figures | and Il presented the
variation of inhibition percentages of DPPH within concentrations of extracts from leaves and
flowers of Washingtonia filifera palm tree. We noticed that reducing power increased while
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increasing concentration. The most polar extracts had the highest ability to reduce DPPH and their
antioxidant effects could be related to the presence of phenolic compounds and flavonoids [13, 14]

Tablelll: Freeradical scavenging capacity in DPPH system (ICs;, mg.mL™)
of different extracts from W. Filifera leaves

Washi ngtoni afiliferaflowers fig.1Antioxidative power of W. filifera leaves extracts
. 100 -
Petrolium ether 15 5
E=RE-
Qo
Chloroform 11 £ .. _
I =& Petrolium ether
Butanol 0.99 & 40 =8~ Chloroform
fa)
. — J Butanol
Volatile extract 1.4 5 20 wtano
L o ‘ ‘ ‘ ‘ =>\Volatileextract
Standard 0 2 4 6 8
Querceti n 4 6X10_3 Concentration ( mg.mL 1)

TableV: Freeradica scavenging capacity in DPPH system (ICso, mg.mL™)
of different extracts from W. Filifera flowers

Washingtonia filifera flower s fig. 2 Antioxidative power of W. filiferaflower sextracts
- 120 -
Extract ECso (mg.mL™) <
S 100 -
Petrolium ether 391 2 w0 .
= == Petrolium ether
Chloroform 1.1 z —=-Chloroform
L a0 Acetone
Acetone 0.71 5, == Ethanol
& —¥=Volatile extract
Ethanol 0.52 0 ‘ ‘ ‘ ‘
0 2 4 6 8
Volatile extract 0.61 Concentration (mg.mL 1)

EXPERIMENTAL
All NMR experiments were performed in CDCl; and CD;OD on a Bruker AC-300 NMR spectrometer using

the solvent as internal sandard. Silica gel (70-200pum) for CC and slica GF254 were products of ds,
FRANCE.

3.1. Palm material Howers and leaves of Washingtonia filifera (W.H) pam tree were collected on 26 of July
2008, from Monagtir region (TUNISIA). A voucher specimen (W185) isdeposited at Natural Substances and
Organic Synthes s Laboratory at the Faculty of Science of Monadtir.

3.2. Extraction and isolation

Preparation of crude extracts from Washingtonia filifera (W.H) leaves:

Fresh leaves of Washingtonia filifera (W.H) (680g) were submitted to an hydroditillation giving an odorant
digillat and an aguous resdue which was successvely extracted with petrolium ether, chloroform and
butanol to yied three crude extracts.
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I solation of compound la

The polar leaves butanolic extract (1g) thus obtained, has been acetylated at room temprature with acetic
anhydride in pyridine and then chromatographed on a slica gel column eluted with CH,Cl/Acetone (9:1 to
0:10) gradient, to obtain 212 fractions of 15mL, regrouped on eight main groups (Wi-Ws) after TLC
analys's, the sixth group (267mg) was choosen for a repeated separation by CC usng the same gradient of
solvent yielding five sub-fractions (Y ;-Y's) having different chemica composition. Purification of the major
congtituent of the forth one (Y 4), gave 10mg of compound 1a as awhite solid.

Preparation of crude extracts from flowers:

A sample of 720g of air-dried flowers was extracted at room temprature successvely with petrolium ether,
chloroform, acetone and ethanol. Concentration of the organic solutions thus obtained to dryness under
vacuum, afforded four crude extracts.

I solation of compound 2

Ethanolic crude extract (1.2g) from Washingtonia filifera (W.H) flowers, was subjected to CC (slica gd,
70g) euting with methane dichloride gradualy increased with acetone. According to TLC monitoring, 11
groups of fractions were collected (K;-Ki). Fraction Kg (309mg) containing the major interesting congtituent
was repeatedly chromatographed over dlica gl column utilizing methane dichloride gradualy increased
with acetone, yielding 5 sub-fractions (F;-Fs). The second one (79mg) was further concentrated under
vacuum and purified by recrigtdlisation in petrolium ether to afford 16mg of compound 2 as a white solid.

Diphenyl-1-picryl-hydrazyl (DPPH) by Blois method

The DPPH radical-scavenging activity was assayed on the basis of Bloismethod [ 15]. A spectrophotometric
method was used for the measurement of reducing power, after 30min of incubation, the absorbance of each
solution was measured at 517nm. At least five different concentrations were prepared for each tested sample.
DPPH" Solution (4mg/100mL ethanol) served as the control.

The ability of the extract to scavenge DPPH was cal culated us ng the foll owing equation:

DPPH radica-scavenging activity % = [(Absorbance of the control -Absorbance of the sample)/Absorbance
of the control]x100

ECs, = Concentration of antioxidant (test sample) required for a 50% decrease in absorbance of DPPH’
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