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ABSTRACT

Fourn saponins wenre Lsoclated grom Zhe overground
pants of Z.album L. along with B-sitosterol-B-D-gluco-

pyranoside. Their sthwuclures were Ldentified as 14-
decarboxyquinovice acld-0-{3—1)-0<-L- rhamnopyranoside
(1), quinovdc acid-(28—1) - o&-L-rhamnopyranosyl esien
(2), which 48 new; quinovudc acid-0-(3—>1) - -L-nhmno-
pyrnanoside (3) and quinovic acid-0(3—1)-B-D-glucopyra-
noside (4). This {dentification was based on chemical
studies. Gle, Ge/Ms and Mass spectral analysdis.

{

INTRODUCTION

Zygéphyllum album L. is a wild salty desert herb belong-

ing to the family Zygophyllaceael. The plant is characteri-

zed by containing triterpene saponins and producing toxic sym-

2
ptoms to domestic animals . Z. album is known by Egyptian far-

) “
mers as "Biz El-Kalba .

3 .
Hylands.P.J. t al” isolated quinovic acid from Z.album L.

13 o
and the C~NMR of its acetate and dimethylacetate were assig-

ned.

The present work represents the isolation and identifica-

tion of tritérpénoid saponins with particular interest to the

study of their sugar moieties.
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EXPERIMENTAL

qﬂiteriayg

Z. album L. was collected from the Red Sea Coastal region

near Marsa Alam City in May 1985. Its identification was con-
fiermed by Prof. Dr. M.N.El-Hadidy, Professor of Taxonomy,

Dept. of Botany, Faculty of Science, Cairo University.

Melting points were determined by an electrothermal appratus and were
uncorrected. GLC analysis was performed on Varian 3300. WCOT column’
(0.25 mm/25 m) . Carrier gas is nitrogen (0.8 ml/min. Split : 1:20).
Temperature programme of 175-205°C (1°C/min) and 15 min isothermal. Det-
ector FID. GC/MS analysis was carried out on Hewlett-packard GC 5890 A cou-
pled with selective mass detector 5970 B and HP work station 300; carrier
gas, helium (0.8 ml/min. split = 1 : 50); Column, Durabond fused silica
(0.25 mm/30 m) DB 1701-30W, 25 um thickness; Temperature, programme L70-

210°C(1°C/min) and 210°C(10 min, isothermal). EIMS was carried out at
/0 eV with direct inlet technique.

TLC : Silica gel precoated plates (E-Merck).
system : a) CHCl3 - MeOH (90 : 10).
b) CHCl3 - MeOH (85 : 15).

spots visualized with 40 % H2SO4 in MeOH, then heated at 130°C for 10 min.

cc : silica gel (60 - 120 mesh; E' Merck).

Reference materials :

Authentic B-sitosterol-B-D-glucoside and quinovic acid were kindly sup-

plied by Prof. Dr. D. Bishay, Dept. of Pharmacognosy, Faculty of Pharmacy,
Assiut University, Assiut, Egypt. '

Isolation of saponins :

The air-dried powdered plant (1 Kg) was macerated on cold with alcohol
70 %. The extract (6L) was concentrated under vacuum to syrupy consista-

ncy. Then diluted with water (1 L) and successively extracted with chlo-

roform and n-butanol. The concentrated n-butanol extract (15 g) was
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chromatographed over silica gel column. Elution was started.WiFh'Cﬂng—

. 3 *-ﬂeOH—H20(95:l:O-l)and the polarity was increased gradually.Fraction

were collected(;250 ml each?and tested by TLC. Fractions containing sim-'
ilar single spots.were pooled and purified. ~This resulted in the 1sola-

tion and identification of five glycosides labelled ZSl—ZSS.

Acid hydrolysis

Each saponin (5 mg) was separately dissolved in 2M TFA (trifluoroace-
tic acid) in a sealed tube and autoclaved at 120°C/l1 bar for one hour. TFA
was removed by distillation under vacuum and the residue obtained was extra-
cted with 1 ml distilled demineralized water. The obtained aqueous extr-
act was directed to the study of sugars. The water insoluble residue was

dissolved in MeOH and left for crystallization to give the aglycone.

Alkaline hydrolysis4

Each saponin (5 mg) was separately hydrolyzed with 5 N NH4OH in a sea-
led tube by autoclaving at 120°C/l bar for 3 hours. The sample was neutra-

lized with dil.acetic acid and then lyophilized and worked up as mentioned

under acid hydrolysis.

Alditol acetates :

All alditol acetates were separately prepared following the method of

5
Blackeny, et al . The aqueous hydrolysate of each compound was reduced

by 1 ml of 2 % NaBH4in O.1 ml IN NI—I3 at 60°C for 90 min. Acetylation was
performed with 2 ml acetic anhydride and 0.2 ml l-methyl imidazole as cat-

alyst.

Partially acetylated methylated sugar :

Following Harris et al® each saponin (10 mg) was dissolved in DMSO and

0.4 ml of dimethylsulpheqyl carbanion was added in an argon atmosphere and
left for 2 hours at room temperature with stirring. 0.3 ml methyl iodide
was added on cooling then left for one hour. The obtained methylated sap-
onin was diluted with distilled water and extracted with chloroform. The
chloroform extract was evaporated under nitrogen atmosphere. Complete

methylation was checked by IR and the obtained residue was then hydrolysed

and the alditol acetates were prepared as mentioned above.
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RESULTS AND DISCUSSION

Compound Zsf'was obtained from CC-fractions (2-4) eluted

with CHCl3—'MeOH—H20 (95:1:0.1) . It occurs as needle crystals

(500 mg) (MeOH), mp 265-67°C, Rf O.65 (system a). It was iden--

tified as B-sitosterol-B-D-glucoside by direct comparison with

2
authentic material (mp,mmp,Rf) and reported mass spectrum .

Compound Z_Sz(l) : subsequent elution with the same solvent mix-

ture (fractionsS—S;%and crystallization from methanol afforded com-

.+ *
pound E’;S2 as needle crystals (25 mg) -Rf0-60 (system a) Ms,M 442, m/z427

+

+
(M - Me), 409 (M - H20), 234 for retro-Diels Alder fragment
7

+ , .
(C15H26Oj of norreiterpene having a COOH-group at ring D or E ,

+
a fragment peak at m/z 207 |[C 0] suggesting the presence

14723

C L 8
of OH-group at the usual C—3 position and a peak at m/z 189 for
subsequent loss of H20. These results are in good agreement
with those reported for ld-decarboxygquinovic acid (27-nor-methyl -~

ursolic acid)g,

In order to determine the linkage and number of sugar units

in ZSZ' 1t was subjected to permethylation by Harris_gg_iilmﬂmpd6
The permethylated glycoside was hydrolysed with acid and the res-
ulting partially methylated sugar was identified by GLC and GC/MS
analysis of its alditol acetate as l,5-di~0O-acetyl-2,3,4-0~-trim-
ethyl-rhamnose (R_7.99 min) having the following main fragments

t
m/z 175(8%)) 161(27%), 131(77%), 117(64%), 115(50%), 101(100%),89

(60%) and 72(25%) -°.

The alkaline hydrolysis did not affect the glycoside indica-
ting ether linked rhamnose. Therefore, saponin 282 proved to be
ld-decarboxyquinovic acid-D-(3-—l) -k ~-L-rhamnopyranoside (1).

This compound was previously identified in Z-coccenium based on

quantitative acid hydrolysisg.

Compound 283(2) : obtained from fractions. (10,11) eluted

with solvent mixture CHClB-MeOH—H2O (90:3.5:0.2) as needle cry-

stals (MeOH) (30 mg), Rf 0.50 (system b).
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The sugar moiety : GLC of the alditol acetate of the aque-
ous extract of the hydrolysate revealed the presence of D-glu-
cose (R 22.32 min) . GC/MS showed that the suger linked thro-

. t

ugh 1ts C-, with the aglycone and gave the fragments m/z 205

1
(23%), 161(62%), 145(57%), 129(66%), 117(62%), 113(l4%), 1lo1

(lLOO%), 88(22%), 87(37%), 71(25%) and 45(73%) .

The alkaline hydrolysis did not affect the glucoside indi-
cating the presence of ether linkage. Consequently the gluco-
side 285was elucidated as quinovic - acid-0-(2~»1)-B-~D-glucopy-

ranoside.

This compound is reported for the first time in Zygophyl-

laceae and reported before in family Rubiaceaelz'lB.

N
"3
\:
R,~-0O
Compound R1 R2 R3
45, (1) L-rhamnopyranoside H COOH
Z%S( 2 ) H COOH COOH
(rhamnose ester
with either R, or RS)
Z.S4 ( 3) L-rhamnopyranoside COOH COOH

ZS. ( 4 ) B-D-glucoside -“ COCH COCH
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The aglycone of compound 253 was l1lsolated after acid
hydrolysis and proved to be guinovic acid-by direct compari- “
9 .

son with authentic sample (R mp and mmp) and reported data

f !
The sugar moiety on GLC and GC/MS analysis of the aldi-= .

tol acetate of the aqueous hydrolysate of compound 283 revea-

led the presence of one mole of L-rhammose.

The alkaline hydrolysis showed that rhamnose was cleaved
indicating that it is linked to the aglycone through ester lin-

kage.

The above mentioned date proved that glycoside 283 1s a

quinovic acid [28 or 27—»31l]-&-ILL-rhamnonyranosyl ester. To
the best of our knowledge, ,this compounfl was not previously is-

olated or reported.

Compound ZS4(3) : obtained from fractions (6-10) eluted
with CHC13—MeOH~H20(9O:3.5:O.2) as needle crystals (MeOH) (40

mqg) , Rf O.45(system b).

4 was slimilar to glycoside ZSB' but 4dif -~

fers in alkaline hydrolysis i.e. ZS4 was not affected indica-

ting that the sugar moiety(L-rhamnose) linked with the agly-

The glycoside ZS

cone (quinovic acid) through ether linkage. Therefore gly-

coside ZS4 is quinovic acid-0- (3-—» 1)-K -L-rhamnopyranoside.

This represents the first report for isolation of this gly-

coside from the family Zygophyllaceae but was reported in Rubiace’ae.]:lh.

Compound ZSS(4) : fractions (l1l1-16) eluted from CC with the
same solvent on crystallization from methanol afforded needle

crystals (40 mg), Rf O0.41 (system b).

Aclid hydrolysis of compound ZS_ furnished an aglycone and

5
a sugar. The aglycone was found to be the same as that obta-

ined from glycoside 2ZS (quinovic acid) on the bases of R_.mp.

4 £

mmp and MS.
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