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ABSTRACT

Five flavonoid glycosides having kaempf8rajjuercetid and myriceti?, 5 and 6 skeleton were isolated from
leaves of Catha edulis species together with quiercéhe structure ofampelopsin(2), was assigned by
combination on 1D and 2D NMR spectroscopy for tinst time as well as MSESI. While the structures
ofkaempferol 3-O-p-Glucopyranoside (3), Quercetin  3-O-f- Galactopyranoside(4), Myricetin  3-O-8-
Glucopyranoside (5) andMyricetin 3-O-g-Xylofuranoside(6) were identified byH and *C NMR, as well as UV
spectroscopy and also confirmed by the spectrah ddtaglycones and TLC of the sugars obtained adtdd
hydrolysis. Compound3 5 and6were reported for the first time from this plant.
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INTRODUCTION

Khat belongs to natural drugs knownGetha eduli§orsk and has other names related to its growigigms [1]. It
is a tree always green, growing in the highest dnfpanding from East to South Africa, Afganistam afemen
[2].It is customarily chewed in these areas toimtia state of euphoria and stimulation. The Worldalth
Organization (WHO) has also classified Khat as a@gdsf abuse which can produce mild to moderate tpsyc
dependence [3].

Several phytochemical studies showed that the atsrobnstituents o€atha eduliteaves include (-) cathinone,
(+)-norpseudoephedrine, ethereal oils, sterolgrfénes, tannins, ascorbic acid, etc... [4-8]. Raids and their
biological activities havebeen widely studied inliea years and many flavonoids and flavonoids gbides have
been reported fror€atha edulif9-10].In continuation of our study on this specj#%-12],and in the aim to find
other secondary metabolites not described until,ne& report here the isolation and the structuoeidation of
flavonolglycosides from EtOAc and n-butanolfractiafsthe soluble parts of the aqueous EtOH extrdahe
leaves of this species. The structures of the tsdl@ompounds were identified on the basis of spscbpic
studies, acid hydrolysis and comparison with litera data.

MATERIALSAND METHODS
Plant material

The leaves ofCatha edulisave been collected from Hajjahregion in the nentlest of sana’a in mid-September
2008.A voucher specimen of the plant material lesdeposited in the department of biology (Sabaiaersity).
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Extraction

Leaves ofCatha edulisvere air-dried and macerated with EtOH/H20 (7/8) Wor 24 hours four times. The crude
extract was concentrated at room temp. and dilutithl distillate water. After precipitation of chigphyll with
Pb(OAc), and filtration, the remaining aqueous solution weafracted successively with CHCEtOAc and-
BuOH. The organic layers were dried with,88) giving after removal of solvents under red. press@CHCE,
EtOAc andn-BuOH extracts respectively.

Separation and isolation

A part of the EtOAc extract (3g) was fractionatgd@C on silica gel using chloroform with increasimgrcentages
of methanol to yield 10 fractions (1-10) obtaingdcbmbining the eluates on the basis of TLC analy&iaction 5
which contained a major component was resubmitigaréparative TLC (CHGIMeOH; 9:1) to afford compound
1. The fraction 7was subjected to preparative TLEIQG/MeOH; 9:1) to afford 4 subfractions(7-1; 7-4). The
subfraction 7-3 contained a pure compog@nd

Then-BuOH extract (15 g) was subjected to a silicacgéimn chromatography being eluted with a gradsgstem
of CHCIly/MeOH with increasing polarity to afford 21 fraat& Three main fractions (7, 17 and 21) were ctdkbc
Fraction 7 was further resubmitted to preparatileC T(CHClL/MeOH; 8.5:1.5) to afford 7 subfractions. The
subfraction 7-6 contained an impure compound whiak purified on Sephadex LH-20 column eluting witaOH

to give compoung@.Fraction 17 was subjected to preparative TLC (GHMEOH; 8.5:1.5) to afford 4 subfractions.
The subfraction 17-3 was purified over silica galluenn using CHCI3/MeOH; 8.5:1.5 and afforded pusenpound
4. The fractionation of the important fraction 21weesried out on Whatman N°3 paper with the systet©OA
15%to lead 4 subfractions. The subfractions 21d 23 were purified on Sephadex LH-20 column efytivith
MeOH to give pure compoundisand6respectively.

Acid hydrolysis

Solutions of compounds, 4, 5 and6 in 2 ml (HCI 4N) were heated for 2 h and left tookoThe mixture was
extracted with EtOAc and the EtOAc fractions wesedifor detection of the aglycone. The aqueousidras were
concentrated and using for identification of sugdrke sugars were identified by TLC using solveystam
(acetone—water; 90:10)by comparison with authesgtiaples.

RESULTSAND DISCUSSION

From the EtOAc andi-butanol extracts obtained from the hydroalcohalidution of Catha edulisleaves, six
flavonoid compoundsl(6) (figure 1), were obtained by different chromatggic methods. The compounds were
identified on the basis of their spectral data ahdonsistency with literature data for similarustiures. Among the
earlier flavonoid compound 5 and6 were isolated for the first time from the leaveshi$ plant.

Compound 1: yellow powder soluble in methanol, UMmax (nm); MeOH: 257, 371; + NaOH: 246, 416, 329;
+AICl3: 269, 439; + AICYHCI: 269, 430; +NaOAc: 259, 397; + NaOAgBD;: 259nm, 386nmH NMR (MeOH-

d4, 250MHz,6ppm, J:Hz): 7.76 (1Hd, J=2.1, H-2"), 7.65 (1Hdd, J=8.5; 2.1, H-6"), 6.90 (1H], J=8.5, H-5"), 6.41
(1H, d, J=2.1, H-8), 6.20 (1Hd, J=2.1, H-6)."*C NMR (MeOH-d, 62.9MHz,5:ppm) 146.5 (C-2), 155.8 (C-3),
175.9 (C-4), 161.5 (C-5), 97.8 (C-6), 164.2 (C9,9 (C-8), 156.7 (C-9), 103.5 (C-10), 122.7 (G-124.5 (C-2",
144.8 (C-3"), 147.3 (C-4"), 114.8 (C-5"), 120.26L-This compound was identified as quercetin [13]

Compound 2: white crystals soluble in methanol,The moleculamfula of this compoundvas determined as
[M+2H+Na] corresponding to &H»401,Na on the basis of TOF MS ES+ spectrumndtz 491.1156 (100%)
according to the §H,,0y, (calculated 491.1156) indicating a compound caimgi 11 unsaturations.lt$i NMR
spectrum of this compound exhibited a typical AXteyn due to H-2 and H-3 of a dihydroflavonod]gdt 5.00 ¢, J
10.6 Hz) and H 4.55 ¢, J 10.6 Hz) respectively. These assignments were moefl by the°C NMR, HSQC and
HMBC spectra which showed three C-ring carbon di&a&5C86.6 (C-2), 81.0 (C-3) and 198.5 (d4g]. The
trans-configuration of the upper dihydroflavonoltwould be deduced from the coupling constant ketwH2 and
H3 (J2.45=10.6 Hz) in théH NMR spectrum. Besides, tfhiel NMR (MeOH-d,, 400MHz:ppm, J:Hz) exhibited :
6.54 (2H,s, H-2'&H-6", 5.93 (1Hd, J=1.9, H-8), 5.91(1Hd, J=1.9, H-6), 4.12 (1H, l&r H-1" Rhamnose), 3.62
(1H, bd, J=3.2, H-2"), 3.70 (1Hdd, J=9.5;3.2, H-3"), 3.33 (H-4"obscured by the signiaihe water of the solvent),
4.27 (1Hdg,J=9.5; 6.2, H-5") all these signals were deducethf@OSY and finally a61.21(3H,d, J=6.2, -CHof
rhamnose)*C NMR (CD,OD, 100MHz,8ppm): 198.5 (C-4), 171.1 (C-7), 168.0 (C-5), 1668, deduced from
HMBC spectrum), 149.6 (C-4), 137.5 (C-3' & C-5330.8 (C-1"), 110.2 (C-6', deduced from HSQC spamiy,
110.1 (C-2’, deduced from HSQC spectrum), 105.A.0Cdeduced from HMBC spectrum), 99.9 (C-6), 9€ 88},
104.6 (C-1"), 74.3 (C-2"), 74.7 (C-3"), 76.3 (C-473.0 (C-5"), 20.4 (C-6"). On the basis of allgbeesults, this
compound was characterized asDihydromyriceti®-3rhamnopyranoside, named Ampelopsin. This compound
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has been isolated from this plant in 1981 [16],levithis study has permitted the establishment reicgire on the
basis of combining all spectral datai(**C NMR, DEPT 135, HSQC, HMBC as well as MS-ESI).

Compound 3: yellow powder soluble in methanol, UM,.x (nm):MeOH: 263, 351; + NaOH: 269, 391, 33#.
NMR (MeOH-d,, 250 MHz, 5:ppm,J:Hz): 8.12 (2H,d, J = 8.24, H-2'&H-6"), 6.87 (2Hd, J = 8.24, H-3'&H-5),
6.26 (1H, bs, H-8), 6.11 (1H, k8, H-6), (3.5- 4.2 sugar protons).Acid hydrolysis @impound 3 produced
Kaempferol and Glucose. This compound was chaiaeteras Kaempferol-8-4-glucopyranoside, named
Astragalin [17].

Compound 4: yellow powder soluble in methanol, UMy« (nm):MeOH: 257, 356; + NaOH: 269, 403, 329;
+AICl3: 269, 431; + AICYHCI: 269, 403;+NaOAc: 273, 381, 323;+NaOAghD;: 263, 381'H NMR (MeOH-d,
250MHz, 8:ppm, JHz): 7.88 (1H,d, J=2.1, H-2", 7.61 (1Hdd, J = 8.5, 2.1, H-6"), 6.82 (1Hl, J = 8.5, H-5), 6.42
(1H,d, J = 1.9, H-8), 6.22 (1Hd, J = 1.9, H-6), 5.20 (1Hd, J =7.7, H-1" Galactose), (3.40- 4.00 sugar protons)
Acid hydrolysis of compound 4 produced Quercetid &alactose while the configuration of anomericasugas
deduced by its

Ju-Hcoupling constant. This compound was characte@se@Quercetin-®--galactopyranoside [18].

Compound 5: pale yellow powder soluble in methanol, QY.(nm); MeOH: 257, 306, 307; + NaOH: 268, 393,
328; +AICk: 265, 432, 302; + AIGIHCI: 270, 406, 371,309; +NaOAc: 274, 386, 323; aOMc/H;BO,: 261, 389.
H NMR(MeOH-d,, 250MHz,5: ppm, J:Hz): 7.31 (2Hs,H-6'&H-2"), 6.37 (1Hd,J = 2.1, H-8), 6.18 (1H,J = 2.1,
H-6), 5.18 (1Hd,J = 6.8, H-1"Glucose), (3.50- 4.00 sugar protods)id hydrolysis of compound 5 produced
Myricetin and Glucose while the configuration ofoameric sugar was deduced by Jjtsy coupling constant. This
compound was characterized as Myriceti®-#-glucopyranoside, named isomyricetin [19].

Compound 6: yellow powder soluble in methanol, UM,.,{nm); MeOH: 275, 364; + NaOH: 268, 386; +AICI
269, 440; + AICYHCI: 271, 412,309; +NaOAc: 274, 381, 325; + NaGABO;: 261, 386.'H NMR(MeOH-d,,
250MHz, 8:ppm, J:Hz): 7.31 ( 2Hs,H-6'&H-2"), 6.37 ( 1Hd,J=2.1, H-6), 6.18 ( 1Hl,J =2.1, H-8), 5.18 ( 1Hl,J =
6.5, H-1" Xylose), (3.30- 3.80sugar protofNMR +IJMOD (MeOH-d, 62.9MHz,5:ppm):156.9 (C-2), 134.3 (C-
3), 177.9 (C-4), 161.5 (C-5), 98.4 (C-6), 164.77:93.2 (C-8), 157.2 (C-9), 104.1 (C-10), 120.21(}; 108.3 (C-
2, 145.0 (C-3"), 136.6 (C-4"), 145.0 (C-5"), 118C-6",103.7 (C-1"),71.53 (C-2"), 67.86 (C-3"R.80 (C-4"),
65.78 (C-5"). Acid hydrolysis of compound 6 proddddyricetin and Xylose while the configuration aiameric
sugar was deduced by it} 4 coupling constant. This compound was characteriasdMyricetin-30-4-
Xylofuranoside[20].

The structures of these two flavonoids were eluedldy extensive UV analyses and NMR spectroscapidyses
as well as by comparing their spectroscopic data thiose reported in the literature [21-23].

R Rz

R3 Rs

Ry

OH o

1. Ry= OH, R= OH, R= OH, R H 2. Ri= OGlu-Rha, B= OH, R= OH, R;= OH

3. R;= OGIu-Pyr, B= H, Ry= OH, Rj= H

4. R;= OGala-Pyr, B= OH, R= OH, R;= H
5. R,;= OGIu-Pyr, B= OH, R= OH, R;= OH
6. R,;= OXylo-Fur, R= OH, R= OH, R= OH

Figure 1. Structures of Compountiss

The present studyallowed the isolation and strattdetermination of five flavonoid glycosides tdgat with
oneflavonol named:Quercelin(2R, 3R) Dihydromyricetin-3-@-rhamnoside (Ampelopsig) Kaempferol-30-4-
glucopyranosid® Quercetin-39-4-galactopyranoside Myricetin-3-O-f-glucopyranosideandMyricetin-30-4-
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Xylofuranosidé®. In our Knowledge, this is the first report deborg the isolation of compoungls5 and 6from
Catnaedulis
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