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QUINOVIC ACID GLYCOSIDES FROM ZYGOPHYLLUM

AEGYPTIUM

Mahmoud H. Mohamed
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Seven known qmnowc aad glycosides were isolated for the ﬁml mne from the n-BuOH - -

Jraction of the 70% ethanol extract of Zygophyllum aegyptium A. Hosny sp. nov. These
" compounds were identified as: quinovic acid 38-0-8-D-quinovopyranoside (2), quinovic.acid
38-0-B-D-glucopyranoside (3), 3-O-fa-L-arabinosyl-(1-2) p-D quinovopyranosyl] quinovic
acid {4), 3-B-0-B-D-quinovopyranosnyl quinovic acid-28-0-8-D glucopyranosyl ester (5), 3-8-
- O-fB-D-2-O-sulphonyl  quinovopyranosyl]-quinovic  acid-28-0-f-D-glucopyranosyl  ester
. (zygopylloside F) (6), 3-8-O-B-D-glucopyranosyl guinovic acid 28-0-8-D- glucopyranosyl ester
(7), 3B-0-{B-D-2-O-sulphonyl glucopyranosyl]-quinovic acid-28-0-{8-D-glucopyranosyl] ester

(zygophlloside G) (8), in addition to, p-sitosterol glucoside (1). The structure elucidation qf _

these compounds was determined by physwal chemical and xpectroscopic methods,

INTRODUCTION

The genus Zygophyllum (family
. Zygophyllaceae) is very common to desert plant
*.and represented in Egypt by eleven species,'* of
~which Zygophyllum aegyptium A. Hosny sp.
‘nov. is restricted. mainly to salty and sandy
places of Egypt and Mediterranean region."” The
genus is reputed for its folk medicine especially
Z. coccinewn L. which is known in Egypt as
Kammun Quaramany and used in the treatment
of gout, rheumatism, asthma and hypertension:*’
Recent work on the saponin content of this
genus revealed the presence of several quinovic
acid glycosides which are. reputed for- their
potent anti-inflammatory and antiviral action,*'¢
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However, Zygophyﬂum aegyp!ium'A.- Hosny sp.
nov. has never been -yet phytochemically
investigated, The present study indicated the
isolation and identification for the first time’ of
seven quinovic acid glycosides from the plant 'in
addition to, 8-sitosterol glucoside.

EXPERIMENTAL

Melting ‘ points were uncorrected “ahd
measured: on Stuart - Scientific apparatus.

Negative ion MS ‘were recorded on a Varian-

MAT 311A, glycerol matrix. NMR spectra were
recorded on a Varian EM in pyridine-d; as
solvent at 400 MHz for 'H and 125 ‘MHz for
BC-NMR using TMS as internal 'standard.




Column chromatography: silica get and RP-;

spray reagents: 10% H,SO, for saponins and .

aniline-diphenylamine-phosphoric acid for
carbohydrates." TLC: with precoated plates of
silica gel 60 F,,, (E. Merck) using the following
systems:

1-CHCI,-MeOH (80:20).

2-CHCL,-MeOH-H,0 (75:20:2).
3-CHCI,-MeOH-R,0 (70:25:3).

Plant material S

Aerial parts of Zygaophyllum aegyptium A.
Hosny sp. nov. were collected from desert road
between Qantara and Ismailia in may 1995. The
plant was kindly identified by Dr. Amal I
Hosny (Dep. of Taxconomy, Faculty of Science,
Cairo University). :

Extraction and Isolation

The air dried powdered aerial parts of Z.
aegyptium A. Hosny sp. nov. (2 kg.) were
extracted with 70% ethanol. The concentrated
alcoholic extract (25 g) was diluted with distilled
water and fractionated successively with CHCl,
and n-BuOH. The dried n-BuOH residue (10 g)
was chromatographed on a column of silica gel
using CHCI-MeOH gradient. Elution with
CHCI,-MeOH (92:8) afforded compound (1).
Compound (2) was eluted by. CHCl,-MeOH
(90:10) followed by compound (3) which was
eluted by CHCl,-MeOH (88:12). Elution with
CHCIl,-MeOH (85:15) gave compound (4), while
elution with CHCl,-MeOH (80:20) afforded a
mixture of compounds (5) and (6) which were
isolated on RP-; column chromatography using
MeQH-H,0 (30:70). Elution with CHCl,-MeOH
(75:25) from the main column afforded a
mixture of compounds (7) and (8) which were
finally isolated on RP-;, column using MeQH-
H,0 (70:30) as eluent.

Compound. 1: 300 mg, spherical crystals
(MeOH), m.p. 275-8°, HR, 55 (system 1),
identified by direct comparison with authentic
sample as B-sitosterol glucoside.

Compound 2: 43 mg, needles (MeOH), m.p.
210-2° HR, 52 (system 1), negative FAB-MS
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m/z 631 [(M-H)']" (100), m/z 587 ((M-H)*-

. COI". (30), m/z 485 (M-H*-quinivose) (17),

dn/z 441 (M-H*-quinivose-CO,y (22), 'H-NMR:
6 0.82 G3H, d, I= 6 Hz), 0.89 (3H, ), 0.97
GH, 5), 1.12 3H, ), 1.17 (3H, s), 1.25 (3H,
d, J= 6 Hz), Me x 6), 1.50 3H; d, J= 6 Hz,
quinivose Me), 3.24 (1H, m, H-3), 4.71 (1H, d,

.. J= 7.6 Hz, H-17 quinivose), 6.03 (IH, t, J=

2.5 Hz, H-12). *C-NMR see Table 1.

Compound 3: 22 mg, amorphous, HR, 47
{system 1), negative FAB-MS m/z 647 [(M-H)*]
(100), m/z 603 (M-H*-CO,)" (8), m/z 441 (M-
H*-gluc.-CO,)y (21), 'H-NMR § 0.82 (3H, 4,
J= 6 Hz), 0.89 (3H, 5), 0.97 (3H, 3), 1.12 (3H,
s), 1.17 (3H, s), 1.25 3H, d, J= 6 Hz) (Me x
6), 3.24 (1H, m, H-3), 4.65 (1H, d, J= 8Hz H-
17 glucose), 6.03 (1H, t, J= 2.5 H-2, H-12)

~ BC-NMR see Table 1.

Compound 4: 52 mg, needles, m.p. 1924°,
HR; 45 (system 2), negative FAB-MS m/z 763
M-H)* (100), m/z 719 M-H*-CO,) (12), m/z
631 (M-H*-arabinose)” (13), m/z 485 (M-H*-
arabinose-quinivose) (10), 'H-NMR & 0.82 (3H,
d, I= 6 Hz), 0.92 (3H, s), 1.00 (3H, ), 1.13
(3H, s), 1.18 (3H, s), 1.25 (3H, d, J= 6 Hz),
(Me x 6), 1.50 (3H, d, J= 6 Hz, guinivose
Me.), 3.14 (1H, m, H-3), 4.69 (1H, d, }J= 7.5
Hz H-1" quinivose), 5.16 (1H, d, J= 6.6 Hz H-
1°* arabinose), 6.03 (1H, m, H-12). ®C-NMR
see Table 1,

Compound 5: 156 mg, needles (MeOH), m.p.
240-2°, HR, 62 (system 3), negative FAB-MS
m/z: 793 (M-H*) (100), m/z 749 (M-B*-CO,)
(25), m/z 587 (M-H*-glucose-CO,)~(11), m/z
441 (M-H*-gluc. -CO,~quin.) (13), 'H-NMR &
0,77 (3H, d, J= 6 Hz), 0.91 (3H, s), 0.96 (3H,
$), 1.16 3H, s5), 1.19.(3H, 5), 1.24 (3H, d, J=
6 Hz) (Me x 6), 1.50 (3H, d, J= 6.6 Hz,
quinivose Me), 3.14 (tH, m, H-3"), 4.65 (1H,
d, J= 7.6 Hz, H-1" quinivose), 6.03 (1H,m, H-
12), 6.32 (1H, d, J= 7.6 Hz, H-1" " gluc), ®C-
NMR see Table 1.

Compound 6: 30 mg, amorphous, HR; 59
(system 3), negative FAB-MS m/z; 873 (M-H)*




(100), m/z 829 (M-H*-CO,) (6), m/z 711 (M-
H*-glue.)* (17), m/z 665 (M-H*-gluc.-CQ,)
(15), m/z 587 (M-H"-gluc.-CO,-SO,) (3), m/z
441 (M-H*-gluc.-CO,-SOy-quinivose), miz 97
(SOH)* (30), m/z 80 (SO, (35), 'H-NMR
0.76 (3H, d, J= 6Hz), 0.87 (3H, s), 1.12 3H,
s), 1.16 (3H, d, J= 6 Hz), 1.19 (3H, s), 1.28
(3H, s)- (Mex6), 1.56 (3H, d, J= 6 Hz,
quinivose Me), 3.15 (1H, m, H-3), 4.72 (IH, d,
J= 7.5 Hz, quinivose H-1"), 6.02 (1H, t, J=2.5
Hz, H-12), 6.35 (1H, d, J= 8.1 Hz, H-1"*~
gluc) ’3C—NMR Table 1.

Compound 7: 92 mg, amorphous, HR, 48

(system 3), negative FAB-MS m/z; 809 (M-H*)
(100), 765 M-H"-CO,) (20), 603 (M-H" -CO,-
gluc.) (10), 441 (M-H*-CO, -2 gluc.} (7), _1H-'
NMR § 0.75 (3H, d, J= 6 H2), 0.80 (3H, s),
1.11°'(3H, s), 1. 14(3H d,J=6Hz), 1. 17(3H
s), 1.28 (3H, s) (Me x 6), 3.70 (1H, dd, J=
11.5, 4.5 Hz: H-3), 4.70 (1H, d, )= 8 Hz, H-
17 glucose), 5,97 (1H, t, J= 2 Hz, H-12), 6.34
(1H, d, J= 8 Hz, H-1""" gluc.), *C-NMR see
Table 1.

Compound 8: 41 mg, amorphous, HR; 45
(system 1), Negative FAB-MS m/z 91§ (M*-
2H* +Na*) (12), 889 (M-H*Y (100), 845 (M-
H*-CO,) (6), m/z 727 (M-H"-gluc.) (10), m/z

683 (M-H*- gluc.-CO,) (12), m/z 603 (M-H"-.

gluc.-CO,-SO,) (3), m/z 97 (SOH) (37), m/z
80 (SO,y (32); 'H-NMR & 0.73 (3H, 4, J=
6Hz), 0.81 (3H, s), 1.t1 (3H, ), 1.14 (3H, d,
J= 6Hz), 1.16 (3H, s), 1.28 (3H, s) Me x 6),
3.70 (1H, m, H-3), 4.82 (1H, d, J= 8 Hz, H-1°
glucose), 5.95 (1H, t, J= 2.5 Hz, H-12), 6.34
(1H, d, J= 8 Hz, H" "’ 1 glucose), “C-NMR
Table 1.

Acid hydrolysis

Ten mg of each glycoside was refluxed with
IM trifluoroacetic acid for 2 hours. The solution
in each case, was evaporated under vacuum, the
residue, was extracted with 1ml distilled water
and identified by TLC (precoated silica gel)
alongside authentic sugars using acetonitrile-
water (85:15, tripte run). The aglycone was
dissolved in hot chloroform-methanol (1:1) and
identified by comparison w1th authentic sample

(TLC.).

Alkaline hydrolysis
Ten mg of compound (6) was refluxed with
5% KOH for about 6 hours. The reaction
mixture was neutralized with dilute HCI and
extracted with n-BuOH saturated with water.
The butanol residue was chromatographed on a
column of silica gel and eluted with CHCl;-
MeOH (85:15) to give a compound identical to
compound (2) (TLC). |

" RESULTS AND DISCUSSION

~ The crude saponin fraction of the air dried
aerial parts of Zygophyllum aegyptium A. Hosny
sp. nov. afforded seven known saponins from
the plant after repeated column chromatography
over silica gel and RP_;; materials.

Acid hydrolysis of compounds 2-8 gave one
and the same aglycone, which was identified by
direct authentication, as quinovic acid (mmp and

co-chromatography).

Compound (1) was identified as B-sitosterol
glucoside by direct comparison with authentic
sample (mmp and co-chromatography).

Compound (2) showed a molecular formula
CsHs0O; (DEPT *C-NMR and FAB-MS). The
negative FAB-MS spectrum of (2) showed a
molecular anion peak at m/z 631 [M-H*} and
further peaks at m/z 587 [M-H*-CO,J", m/z 485
for [M-H*-146 (deoxyhexose)] and m/z 441 for
M-H*-146-CO,}. The sugar moiety was
identified as B-D quinivose from comparison of
the 'H and »C-NMR spectra of (2) with reported
data.®” The 'H and *C-NMR anomeric signals
at & 4.71 and 106.8 respectively are in full
agreement with an ether linked B-D quinivose
moiety at C-3 of quinovic acid.** As such,
compound (2) was assigned the structure
quinovic acid 38-O-8-D-quinovopyranoside.

Similarly compound (3) was identified as
quinovic acid 38-O-8-D- glucopyranoside from
its acid hydrolysis (D-glucose by TLC) and by
comparison of its 'H and "C-NMR (Table 1)
with literature, %'

Acid hydrolysis of compound (4) afforded
L-arabinose and D-quinivose (TLC). The
presence of two anomeric protons at & 4.65 and
5.14 indicated the presence of two sugar units.
This was confirmed by FAB-MS which showed
a-quasi-molecular ion peak at mfz 763 [M-H*]

7
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and further peaks at m/z 631 and m!z 485

indicating successive losses of arabinose and .

arabinose + quinivose moieties respectively
from the molecular ion peak. The “C-NMR of
compound (4) (Table 1) further supported this
conclusion where two anomeric carbons at &
104.8 and 106.8 were observed. Moreover, it
indicated that the extra arabinose moiety was
linked to C-2, of quinivose due to upfield shifis
of both C-1 2 ppm) and C-3 (1 ppm) of
qmmvose and downfield shifts of C-2 of
quinivose (8.5 ppm) in companson with
compound 2.

The sugar linkage was ass1gned to C-3 of
quinovic acid where C-3 of the glycoside (4)
was shifted_ downfield (10 ppm) in comparison
with C-3 of free aglycone.' - As such, - the
structure of (@) was deduced as 38-O-
[a—L—arabmosyl (1-2) B-D qumovopyranosyl]
quinovic acid which was confirmed by
comparison.with literature data,!""

Mahmoud H. Mohamed

The acid hydrolysis of compound (5)
atforded D-quinivose and D-glucose [TLC). The.
'H-NMR of (5) showed two anomeric protons at
§ 4.65 (ether linked) and & 6.32 (ester linked).
Comparison of its FAB-MS and “C-NMR with
literature data'™** confirmed its identity as 3-8-
O-8-D-quinovopyranosnyl qu1nov1cacld-28—0-ﬁ-. ;
D glucopyranosyl ester. :

Acid hydrolysis of compound (6) afforded
D-quinivose and D-glucose (TLC) as that of (5). .
The 'H-NMR of {6) revealed two anomeric
protons. for an ether linked sugar at 5 4.73 (1H,
d, J5.:7.6 Hz) and an ester linked sugar at &
6.33 (1H, d, J= 8.0 Hz), an olefinic proton at
5 5.99, four tertiary and two seoondary methyl
groups characteristic of quinovic acid urs-12-ene -
skeleton at § 0.76-1.28 and an extra methyl
doublet at & 1.57 (3H, d, J= 6.0 Hz) associated
with the quinivose monety

Compound R,
2 8-D-quinivose H
3 B-D-glucose - H
4 a-L.-arabinose(1-2)8-D-quinivose " H
5 B-D-quinivose X . B-D-glucose
6 2-O-sulphonyl 8-D-quinivose ~ B-D-glucose
7 B-D-glucose - 8-D-glucose
8 2-O-sulphonyl -D-glucose B-D-glucose
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Table 1: *C-NMR data for compounds (2-8) in Pyridine d-s.

2 3 4 5 .6 7 8
1 39.4 39.0 39.1. 38.9 389 | 390 39.6
2 26.8 267 | 267 267 {.268. |. 268 | .267
3 8.7 88.7 88.5 88.5 .|...893 | 888 ‘892
4 401 | 394 39.5 39.4 39.4 39.5 40:2
5 559 |. 556 55.8 557 1 587 557 | 558
6 187 | 186 18.5 185 | 185 186 | 185"
7 372 | 378 37.6 375 | 376 376 | 375
8 | 401 40.0 40.1 401 | 402 | 401 40.2
9 473 472 472 473 473 | 472 472
10 373 371 | 371 37.0 37.0 37.0 37.0
11 234 | 233 | 234 23.5 23.5 23.5 234 |
12 1293 | 1289 | 129.0 1206 | 1296 | 129.0 | 1296 |
13 1342 | 1341 | 1340 133.3. |- 1333 | 1338 | 1333
14 56.9 56.8 56.8 56.8 56.8 571 | 568
15 25.6 25.5 25.4 255 | 255 25.7 255
16 264 | 264 25.9 262 | 262 26.4 26.2
17 - |- 489 -] 487 | 487 49.1 49.0 49.1 49.0
18 55.0 549 | 550 548 | 54.7 54.9 54.7
19 378 37.5 378 37.5 37.5 37.5 37.5
20 39.4 39.4 39.4 391 | 391 | 392 39.1
21 30.7 306 | 301 30.2 303 | 303 | 303
22 | 376 370 | 370 364 |. 365, 366 |.365
23 28.1 28.8 27.9 28.1 281 | 281 | 281
24 17.1 17.1 16.8 17.1 171 - Li 170 | 171
25 16.6 16.5 16.5 16.6 166 §: 16.7 16.6
26 19.0 18.9 18.9 19,2 191 | 192 | 192
27 178.1 178.1 178.1 178.1 178.1 1786 | 178.0
28 180.2 180.1 1802 176.7 | 176.7 176.7 | 176.6
29 18.3 18.3 18.2 18.2 182 | 183 | 182
30 21.4 21.4 21.4 212 | 212 213 21.2
r 106.7 106.9 104.1 1067 | 104.1 107.0 104.3
2 76.0. 75.8 84.2 76.0 81.2 75.7 81.0
3 78.4 78.8 77.8 78.4 77.7 78.7 78.3
4 76.9 71.8 67.6 76.9 76.7 71.8 71.8
5 72.7 78.3 .12.4 72.7 72.2 78.3 77.5
6 18.8 629 | 185 188 | 185 63.0 62.9
I 106.8 95,7 95.8 95.7 95.7
S22 73.8 74.2 742 74.2 74.1
3" 74.3 78.8 78.9 78.9 78.9
4 69.1 71.3 71.3 712 | 7112
5 67.0 79.2 793 79.3 79.3
6" 62.3. 62.4 62,3 62.4
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The negative FAB-MS of compound (6)
showed a molecular anion peak-at’'m/z 873 and
further peaks at m/z 711, 667, 587, 44} which
could be assigned for successive losses of
glucose unit; glucose umt + CO,, glucose unit
+ CO, + S0O,.

The presence of OSO,H moiety was further

indicated by fragment ions at m/z 97 (SO,H) and
m/z 80 (SO,y. The *C-NMR of compound (6)
showed downfield shift of C-2 and upfield shift
of the anomeric carbon of quinivose unit linked
at Ci3 of the aglycone, while the other sugar
signals were corresponding to an ester glucose

unit linked at either C-27 or C-28. This was

confirmed from alkaline hydrotysis of compound
6 which afforded D-glucose and” a compound
identical to compound (2). The data of this
compound were identical with those reported for
zygopylloside F which has been first assigned as

C-27 glucosyl ester'® by HMBC and revised 10 -

C-28 glucosyl ester by further 2D-NMR analysis
from other Zygopylium species."

Acid hydrolysis of compound (7) gave only
D-glucose by TLC. The negative FAB-MS of
(7) showed [M-H"] at m/z 809 with successive
peaks, at m/z 765, 603 and 441 assigned for
successive losses of CO2, glucose + CO, and
two glucose units + CO,. The 'H and "C-NMR
spectra of (7) exhibited signals for an ether
linked glucose unit at § 4.70, 107 respectively
and an ester linked glucose unit at § 6.34, 95.7
respectively. Comparison of "C-NMR of
compound (7) with those reported for 3-B-O<8-
D-glucopyranosyl quinovic acid . :28-Q-8-D-
glucopyranosyl ester''? proved their identity.

The acid hydrolysis of compound (8)
yielded D-glucose (TLC). The 'H-NMR and °C-

NMR of compound (8) (see exp. and ‘Table).

indicated the presence of also two glucose units,
one of them is linked at C-3 as ether group and

the other as ester at C-28 as seen in compound

(7). However compound (8) showed an extra
sulphate group at C-2 of the glucose unit linked
at C-3 as previously discussed in compound (6).
From these data, compouad 8 was identified as
38-O-[8-D-2-O-sulphonyl  glucopyranosyi]-
quinovic acid-28-0O-[8-D-glucopyranosyl] ester
(zygophlloside G), which was confirmed by
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companson with literature data."

Compounds 28 have been previously
isolated and completely characterized from other
Zygophyllum species,*'* however this is the first
report for their isolation from Zygophyllum
aegyptium A. Hosny sp. nov,

It was observed that all quinovic acid
glycosides comtaining quinivose moiety or
sulphated quinivose moiety (compounds 2, 4, §
and 6) gave an orange-red colour with 10%
H,SO, as spraying agent after heating a
relatively a short time (10 min at 140°) in
comparison with those containing glucose units
only {compounds 3, 7 and 8) which gave a violet
colour, Compounds (5) and (6) are mtensely
bitter in taste compared with the other isolated
glycosides and are principally responmble for the
bitterness observed with the bearing
Zygophyllum speciés, They form a gel in
chloroformic eluents blocking the silica gel upon
a trial for their isolation column ‘and
consequently they were isolated on RP-;,
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