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ABSTRACT

squamatus L., we isolated and tdentified querce-
tin-3-methyl ether, quercetin-4'-methyl-ether,
Kaempferol, quercetin, quercetin-3-0- diarabino-
side, quercetin-3-methyl ether-4'-0- dirhamnoside,
a saturated hydrocarbon, o-and B-amyrin, mixture
of stigmasterol, campesterol, and B-sitosterol,
sttosterol-3-0O-xyloside, in addition to a trite=

rpene alcohol and a triterpene acetate.

NTRODUCT ION

'PreviOHSIy,these authors described fﬁe isolation and ide-
ntification of squamatin, ternatin, rhamnetin, kaempferol, ba-

icalein, luteolin-7-methyl ether and quercetin from the flowers

| 1
of Aster squamatus L, (Asteraceae) . Besides, two sesquiterpene

lactones: santamarin and reynosin; as well as ao-and B-amyrin,
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ursolic acid, mixture of stigmasterol, campesterol and B--sito-
sterol were also isolated from the flowers of the same plantz.

The present contribution reports on the isolation and

identification of the leaves constituenzs of the title plant,.

EXPERIMENTAL

General Experimental Procedures:

Melting points were uncorrected, All UV-spectra were in MeOH and IR -

spectra were in KBr discs, le—NMR spectra were in CDCl3 or DMSO-d6 at

200MHz and chemical shifts are given in 8§ values. Mass spectral measure-

ments were at 70 eV, Column chromatography was on silica gel,Merck or

neutral aluminium oxide,Prolabo, Silica gel G 254,(M€rcﬁ)and cellulose

powder (Merck)were used for TLC. Whatmann paper 3MM was used for prepa-

| 3
rative PC, Acetylation was done by acetic anhydride/ pyridine method .

Plant Material:

The leaves of Aster squamatus L. Were collected in December 1981 from

plants growing wild on River Nile banks in Assiut. The plant was identified
and authenticated by Prof. Dr. N, El-Hadidi, Faculty of Science, Cairo Unive-~

rsity, Cairo, The leaves were air-dried, reduced to No 40 powder and kept

in well-closed dark containers,

Solvent Systems:
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Solvent I  : Petroleum ether-ethyl acetate o (9:1)
Solvent II : Chloroform-methanol (95:5)
Solvent III : Chloroform-pet, ether (1:1)

Solvent IV : 40 9 glacial acetic acid
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Solvent V : Chloroform-glacial acetic acid-water (50:45:5)

Solvent VI : Chloroform-methanol (9:1)
Solvent VII : Chloroform-methanol (3:2)

Solvent VIII: 15 % glacial acetic acid

Solvent IX : Chloroform-methanol-water (50:13:1)
Solvent X : n=-butanol-pyridine-water (6:4:3)
Solvent XI : petroleum ether—chloroform—glacial
acetic acid (15:25:0,5)
Extraction:

One Kg. of the air-dried powdered leaves was successively extracted
by percolation with pet. ether, chloroform and ethyl alcohol 70 %, The

concentrated extracts were subjected to the following:

A- Petroleum~ether Extract:

The pet. ether extract (20 g.) was chromatographed over alumina
column (600 g., 150 x 5 cm) using solvents pet. ether, pet. ether-ethyl
acetate mixtures in increasing polarities, Fractions (500 ml each) were

collected and subjected for TLC study using systems I and II,.

Four compounds were isolated and designated compounds 1-4, Their phy-

sical and chromatographic characters are given in Table 1.

Compound 1

1

H-NMR in CDCl, showed : § 0.88 (3H, t, J=6Hz), 1.26(S), 1.57(S). MS
showed: M’ at m/z 436(0.25), 422(0.07) (M -14), 408(0.4), 394(0.1), 380(C.22)
366 (0.08) .,  352(0.11), 337(0.31), 323(0.36), 309(0.41), 295(0.50),

281(0.61), 267(0.73), 253(0.86), 239(1.06), 225(1.30), 211(1.62), 197
(2.02), 183(2.62), 169 (3.42), 155(4.,49), 141(6.07), 127(8.42), 113

(12, 22),99(18.65), 85(56,98), 71(79.10), 57(100), 43(37.67).




B- Chloroform Extract:
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The chloroform extract (14 g.) was fractionated over silica column
(500 g., 100 x 5 cm) using solvents pet. ether-chloroform (1:1), chloroform
and chloroform-methanol in increasing polarities. Fractions (200 ml each)
were collected and examined by TLC in systems IY and IIX. From the first
fractions we could isolate 2 compounds designated 5 and 6 (Tabile 2). The
polar fractions showed the presence of flavonoidél édmponents, which were
separated and purified over preparative TLC and PC using solvent systems

il and IV, We succeeded in the isoclation of 4 flavonoidal compounds 7-10

(Table 3).

Compound 5:

mmlny SR S Seller S gl BEEE pupes EEEe SR SuRl

4 "
It gave positive Liebermann- Burchard's test., IRy:T 2950, 1725 ( for

ester linkage), 1645, 1460, 1370, 1250, 1130, 1075, 1020, 890, 980 cm -

'H-NMR in CDC1, showed 6: 0.85 (12H, S), 0.88 (3H-S), 0.93 (3H, S), 1.002
(3H, S), 1.02 (3H, 8), 2,05 (3H, S, acetate protons), 4.61 (1H, d, J=1,7Hz),
MS showed M at m/z : 468 (10.8), 408 (4.1) (M-cg3coon)+, 393 (4.1) (M-CH,,
COOH,-CH3)+, 249 (13.26), 248 (0.76), 218 (10,17), 207 (1.65), 203 (18.9),
190 (34), 189 (100), 175 (20), 161 (18.98), 147 (23.65), 135 (50), 121(56.61),
109 (58.94), 107 (45.66), 95 (61.58), 81 (50.07), 69 (46.58), 67 (23.57),

55 (35,25), 43 (88,04).

Compound 6:

Uik ik Sl el Pl bl DS IS U B

. 4 '
It gave positive Liebermann-Burchard's test . IRy: broad peak at 3280

(OH), 2880, 1640, 1470, 1450, 1390, 1300, 1120, 880 cm *. “H-NMR in CDC1

3
showed: © 0.77(3H.8), 0.85(6H.S), 0.93(3H-S), 0.97(6H-S), 1,0(3H-S), 1,02

(3H-S), broad singlet at 4.61(1H)}, MS showed M+ at m/z 426(28,1), 411(4.5)
(M—CH3)+, 408(2.9){M~H20)+, 357(7.57), 315(6.36), 272(6.18), 229(5.87), 219
(11.28), 218(41,30), 207(69.1), 204(17.93), 203(27.04), 191(29.59), 190.5
(31.89), 189.5(79.34), 187.5(13.17), 175.5(24.24), 163(15.89), 161(24.45),
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147(30.40), 137(18.44), 136(30.69), 135(73.62), 121(76.05), 109(85.19),
107(72.49), 95(100), 81(91,09), 69(84.32), 67¢55.3), 55(90.72), 43(60.8).

Compound 7:

MS showed M+ at M/z 316(98) and characteristic peaks at 301(8.1)
(M—CH3)+, 285(8.2)(M—0CH3i+, 164(6) and 153(30).'1H-NMR in CDCl3 showed o:
4.04(3H,§) for OCH3), 6.46(1H,d, J=1,6Hz, H-8), 6.34(1H,d, J=1,6Hz, H-6),

7.05(1H,d, J=8.5Hz, H-5'), 7.75(1H,d, J=8.5, H-6'), 7.79(1H,S, H-27).

The ethyl alcohol extract (29 g.) was chromatographed over silica
gel column (800 g., 150 x § cm) using solvents chloroform, chloroform-metha-
nol mixtures in a manner of increasing polarities. Fractions (300 m1l each)
were collected and examined in the systems VI and VII. Fractions containing
flavonoids were subjected to more purification on TLC and PC using solvent
systems VII and VIII respectively, to give two compounds, labelled 11-12
(Table 4). Also during process of jsolation we could isolate one white

crystalline compound no. 13,

Compound 13:

m,p. 280-8200, TLC, silica gel G, hRf 40 and 68 in systems VI and IX

respectively, It showed violet colour with H2804 spray reagent and gave po-

sitive_Liebermann-Burchard's test4. IRy: broad band at 3350-3480 (OH), 2970

( —CH), 1645(C=C), 1460, 1365, 1255, 1165, broad band at 1025-1080 em L.

Acid hydrolysis yielded aglycone (compound 14) and sugar xylose,

TLC, silica gel G, hRf 61 system (VI) coinsiding with authentic sito-
sterol, It showed violet colour with H2804 spray reagent and gave positive
4 1

Liebermann-Burchard's test , H-NMR in CDCl3 and CD30D showed: signals
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for 6 methyl groups in the region between 0.6-1.169'ppm, and a signal at
5,28 ppm (1H, distorted triplet, olefinic proton), 'MS showed M+at m/z 414
(0.89), 396 (2.,10) (M—H20)+, 381(0.87) (M—33)+, 275(0,44), 273(0.98 (M-S.C.),
213(2,95) (M-60-5.C.)".

Acid Hydrolysis:

Each isolated glycoside was separately dissolved in N/2 H2804, mixed
with an equal volume of ethanol and refluxed for 2 hours. The aglycones
were extracted with ether, purified and subjected for TLC and spectral stu-

dies, The sugar moieties in the hydrolysates were examined on PC alongside

with authentic samples using system X.

Mild Acid Hydrolysis:

Ten mg. of each glycoside were separately dissolved in N/10 HZSO4
(10 ml), mixed with an equal volume of ethanol and refluxed for 2 hours,
A sample of the hydrolysate was withdrawn every 5 minutes during the first

20 minutes, then every 10 minutes during the remaining period and spotﬁed

on PC (3M#) using system VIIT,

RESULTS AND DISCUSSION

ihe air-dried powdered leaves of Aster squamatus L. were

nolvzoag lach extract was subjected to chromatographic studies,.

By chromatographing the petroleum ehter extract over alumina
Column, four compounds were isolated (Table 1). Compound 1 has

m.p. 58~GOOC and its IR spectrum exhibited no special functional

groups. The mass spectrum showed successive fragmentation of
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CHZS, indicating its paraffinic nature, The 1H—NMR spectrum
showed a sharp singlet at 8§ 1.26, § 1,57 and triblet at § 0,88
(J=6Hz) which confirmsits paraffinic nature. Therefore compound
l is composed of saturated long chain hydrocarbon (s). Further
gas chromatographic analysis is required to determineilits exact

composition,

On the basis of co-chromatography, mixed m.,.p., physical
propertiespchemical tests,acetate formétion and comparison of
IR spectra, compounds 2,3 and 4 were found to be f-amyrin, a-
amyrin and f-sitosterol respectively, TLC examination of the
acetate derivative of compound 4 on wedge shaped plates of arge-
ntized silica gel G using system XI revealed a mixture of campe-

sterol, stigmasterol and RB-sitosterol respectively.

Fractionation of the chloroformic extract over silica gel
column followed by preparative TLC or PC, afforded six compounds
(5-10). Four of them (7-10) were proven to be flavonoidal agly-
cones., Their chromatographic characters and spectral data, com-
pare favourably with those published for quercetin-3-methyl eth-
er6’7,quercetin-4'-methyl ether7, keampfer016 and quercetion6
respectively.,

Compound 5 has m.p. 118—2000 and gave positive test for
triterpenes4. The obtained purple colour with Liebermann®s-
surchard test confirms that it is a triterpene,. The MS showed
H+ at m/z 468 and peaks at m/z 248, 207 and 189 which are cha-
racteristic for triterpenesg. The 1H-—NMR spectrum showed sharp
singlets in the region beteen 0.85-1.02 ppm which are integra-
ted for 8 methyl groups, a sharp singlet at ¢ 2,05 (3H) indica-
tive for acetate group and a signal at 6 4,61 which is attribu-

ted to CH-OR nroton of the acctate function, The presence of

the latter was also confirmed by the _Lppearance of a peak inrn
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+
MS at m/z 408 (M-CHBCOOH) as well as a significant peak at
1725 cm-l in the IR, Therefore, compound 35 is a triterpene

acetate. Further spectral analyceis is required to uncover

its structure,

Compound 6 was isolated in the form of white needlies
4

with m.p. 156—580C and showed positive test for triterpenes ,

the resulting purple colour indicates that it is a triterpe-

+
nes. Its MS showed M at m/z 426 and characteristic peaks for

9
triterpenes at m/z 248, 207 and 189, . The appearance of a
peak at m/z 408(M—H20)+ indicates the presence of a hydroxyl

-1
group which is provefs by broad band at 3280 cm 'in the IR-

spectrum, 1H—NMR spectrum showed signal at 6 4,61 assigned
for CH-OH proton, Signals corresponding for 8 methyl groups
were also revealed at 6 0,77(3H, S), O0.85(6H, S), 0,93(3H, S),
0.97(6H, S), 1,0(3H, S) and 1,02(3H, S). Thus compound 6 is
a triterpene alcohol, Further studies on both compounds 5 and

6 are in progress.

From the alcoholic extract after chromatography over si-

lica gel column, three compounds were isolated and designated

(11~-13).

10

Compounds 11 and 12 gave positive tests of flavonoids
Both, by mild acid hydrolysis, hydrolyze on two steps, indica-
ting their biside nature, Acid hydrolysis gave aglycones
which were proven by m.p., co-chromatography and UV-data to
be quercetin and quercetin-3-methyl ether respectively,. The
sugar moieties were identified by PC to be arabinose for comp-
ound 11 and rhamnose for compound 12, Comparing the UV-spe-
ctral data (Table 4) with different complexing and ionizing
agents for both the intact glycosides and their corresponding
aglycones, it was proven that the sugars are attached to C-3
and C-4' respectively, Thereforejthe structure for compounds

11 and 12 were sugpgested to be guercetin-3-0-diarabinoside and
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quercetin-3-methyl ether-4'-0-dirhamnoside resnectively, The
obtained results for compound 11 compare favourably with that

published for quercetin-3-diarabinoside which was isolated from

11
Kalanchose pinnate (Fam, Grassulaceae) .

Compound 13 has m.p. 280—8200 and showed positive tests
for steroids4 and glyco'si‘de‘s 12- On acid hydrolysis, it yielded
an aglycone which was proven by 1H-—NMR and MS to be sitost-
er0113-15. and a sugar moiety that was 1dentitied by PC to be
Xy lose, Therefore,compound 13 can be considered as sitoste-

rol-3-0-xyloside,.

As far as we know,this is the first report of the isola-
tion and identification of sitcsterol-3-0-xyloside from genus
Aster, Interestingly, there have been two reports of the 1iso-

lation of sitosterol-3-0-xyloside from Bauhinia candicans15

16
and Maytenus senegalensis .
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Table 1: Characters of the Compounds Isolated from the Pet.ether Extract
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Acetates Amounts

Com- ?ff_if_fffzj: Czizﬁr M'P’C'O o isolated .Identification
pound r T HZSO4 M.P,C, in mg.
No
1 80O 93 Y.B S58~60 - 20 Saturated Hydro-
carbon(s)
2 70 88 R.B. 198-199 201-203 - 95 B—-amyrin
3 32 61 R.B, 184-186 225227 175 d-amyrin
4 17 49 \Y 135--138 125-127 190 Stigmasterol, cam-
pesterol and -~
sitosterol,
; __________________________________________________________________________________

hR én silica gel G plates; R,B,: reddish brown, V.: Yellewish bhrown

P violet, Y.B.,:

Table 2: Characters of Compounds 5 and 6 Isolated from the Chloroform

Extract,
hR_in Syst. Amounts

Com- f

pound - _ i
No., I I1T HESO4 in mg,
o 68 63 R.B. 32 118-120 Triterpene acetate
6 48 32 R.B. 15 156-158 Triterpene alcohol
3
hR_on silica gel & plates, R.B,: reddish-brown,
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Table 3: Chromatorgraphic Properties and UV data

Chloroform Extract.

mnley P A wear s gk R R

ik sl et .. i L S e I R I I A —
e a e I I T T e e S —

for the Flavonoids 7-10 Isolated from the

—lE ey e vl S TS AN Sl R S

UV VSmx in
MeOH +NaOMe +A1C1 +A1C1,/HC1 +NaOAc  +NaOAc/
3 3
H,SO
3773
258,270*  258,270% 278,342* 270,282%, 258,263* 256,376
356 366(decomp) 434 373 366
254,270 274,310 270,300* 270,300% 268,276 270,310
370 384 360,430 360,430 322,400 372
252,266 278,316 260,268  258%,270 274,300 267,300*
320%,367 4lé6(decomp) 350,420 348,425 387 320%*,370
255,268%, 247* 321 270,304  265,300%  258%,274 260,303*
370 (decomp) 330,459 360,428 330,390 388
(decomp)

Amounts _._mﬁ in systems Colours
Compound isolated - . - — m.p.°
in mg. V"™ vil© UV aEu

o 7 15 20 70 P. Y. 273-75
~
3
Q
]
2 § 22 26 65 D.Y. Y.G. 259-60
42
-,
O
B g 150 50 41 Y.G. Y.G. 278-81
S
3
13
B
42
X 10 100 38 26 B.Y. Y.G. 316-18
Q
&
~
~ e e e
_,f._ W et i e o e e — e e o o —_——— == —_——_ - S - - T —_— e i o — —
4 X XX
w :mw on cellulose plates :ww on silica gel G plates.
¥

Y.: Yellow, D.Y.

dark yellow, Y.C.:

A e s rer sl fe—

Yellowish-qreen,

I @ A "IN S ok O ek O wees wewr
Iiii:IiIIII.I_I..II.lll.IlIlll-l.IIl-l.lIllllllll'lllllll'llltl

* Shoulders P.: pink,

B.Y.: Bright yellow.
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Table 4: Physico-Chemical Characters as well as Spectral Data of Compounds

11-12|
Characters Comnound 11 Compound 12
o o
m.p. 180 C Charring 200 C Charring
ok
S5 - 21
hRf 3
Amount isolated 150 mge. 100 mg.
Mild aciA hydr, two steps two steps
Acid hydrolysis quercetin + quercetin-3-methyl-ether +
arabinose rhamnose
UV-data,nm,
MeOH 246, 300 sh, 340 256, 272, 338
+ NaOMe 274, 340,380 278, 388 (+ in intensity)
+ AlCl3 264, 306,358 276, 300 sh, 355, 402
+ A1C13/HCI 248 sh, 300, 340 278, 305 sh, 350, 398
+ NaQAC 256, 304, 354 276, 308 sh, 370
+ NaOAC/H3BO3 260, 304, 354 | 262, 362
IR (cm 1) 3240, 3500, 1700 3240-3500, 1600, 1280
1610, 1530, 1280
Identification guercetin~3-0- quercetin-3-methyl

diarabinoside ether-4'-0-dirhamnoside.

“-__-“----------—__“_———___——_-__--'__———-_"-“———H_l-—-_'_-------_-__—--_----__—_-----
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