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Abstract—The new flavonol trioside, isorhamnetin 3-0-4%"™.galactosylrobinobioside and five known flavonol
glycosides, isorhamnetin 3-robinobioside, isorhamnetin 3-rutinoside, isorhamnetin 3-galactoside, isorhamnetin 3-
glucoside and free isorhamnetin were isolated from the leaves and young stems of Nitraria retusa and characterized by
UV and NMR spectroscopy. Isorhamnetin 3-xylosylrobinobioside was also tentatively identified.

INTRODUCTION

The tribe Nitrarioideae was recently separated, on macro-
morphological grounds from the Zygophyllaceae and
treated as a distinct family, the Nitrariaceae. This mono-
generic family comprises about six species distributed in
temperate and subtropical areas. Its sole representative
in Egypt is N. retusa, one of the most common shrubs in
the halophytic vegetation of the saline deserts. It is
known locally as Ghardaq and used by the Bedouins as
a source of fuel and the sweet drupes are edible [1-4].

In a previous chemosystematic investigation of the
Zygophyllaceae, the leaf flavonoids of N. retusa were
studied and five isorhamnetin glycosides tentatively
identified by means of acid hydrolysis to aglycone and
sugars and UV spectral analysis with shift reagents [5].
In the present study, the leaf and young stem flavonoids
were isolated and fully characterized.

RESULTS AND DISCUSSION

From the leaves and young stems of N. refusa the new
flavonol trioside, isorhamnetin 3-0-4%b*™_galactosyl-
robinobioside (1) and five known flavonol constituents,
isorhamnetin (2) (6], isorhamnetin 3-robinobioside (3)
[7, 8], and its 3-rutinoside (4) [9-12], 3-galactoside (5)
[10, 12], and 3-glucoside (6) [10] were isolated and fully
characterized. In addition, isorhamnetin 3-xylosyl-
robinobioside (7) was tentatively identified. The struc-
tural elucidation of the new compound (1) is described in
the present study.

Isorhamnetin  3-0-4%"*™_galactosylrobinobioside (1)
was isolated from the n-butanol and ethyl acetate leaf
extracts. The UV spectra [13] showed 1 to be a 3-sub-
stituted flavonol with free hydroxyl groups at C-7, C-5
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and C-4'. The '"H NMR data showed it to be an isorham-
netin trioside. The sugar moiety showed three anomeric
one-proton doublets at §5.46 and 5.18 with diaxial coup-
ling (J = 7.5 Hz) and at §4.45 with diequatorial coupling
(J = 2 Hz). A three-proton doublet was also observed at
61.05 (J = 6.2 Hz) indicating that rhamnose is one of the
sugars. Like isorhamnetin 3-robinobioside (3), galactose
and rhamnose were the monosaccharides detected in its
acidic hydrolysate. However, the FAB-mass spectrum
displayed [M + H]" at m/z 787 consistent with the pres-
ence of an additional galactosyl moiety. It also showed
significant fragment ions at m/z 625 [M + H — 162]*,
479 [M + H — 3081" and 317 [M + H — 470]" corres-
ponding to the successive loss of a galactosyl, a rham-
nosyl and then a galactosyl moiety and proved that
rhamnose is the middle sugar. The *>*C NMR spectrum
confirmed the triose nature of the sugar residue by three
anomeric carbon signals at §101.8, 100.1 and 100 accom-
panied by a methyl carbon at 617.9. The glycosylation
site at C-3 hydroxyl was confirmed through the down-
field resonance of C-2 at §156.5 and the upfield signal of
C-3at $133.5[10, 14]). Comparison of the ' 3C NMR data
of 1 with those of isorhamnetin 3-robinobioside (3)
(Table 1) revealed that the C-4'" signal in 3 (671.9) was
shifted downfield by 4.7 ppm in 1 (676.6), whereas C-3""
and C-5"" appeared upfield by 2.4 and 2.2 ppm, respec-
tively. Thus, the terminal galactosyl moiety should be
attached to the middle rhamnosyl at C-4" through
a (1 — 4)-p-linkage. The remaining sugar carbon signals
are in full agreement with the attachment of the middle
rhamnosyl moiety to the 3-O-galactosyl through
a (1 — 6)-a-linkage as in 3. Therefore, 1 was identified as
isorhamnetin 3-O-f-D-galactopyranosyl-(1 — 4)-a-L-rham-
nopyranosyl{1 — 6)-f-D-galactopyranoside (isorhamnetin
3-0-4RMam_galactosylrobinobioside).

Isorhamnetin 3-0-xylosylrobinobioside (7) was iso-
lated as a fine yellow powder from the n-butanol leaf
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Table 1. 3 C NMR spectral data (90 MHz, DMSO-d,) for
compounds 1 and 3*

C 3 1

Aglycone moiety

2 156.5* s 156.5* s
3 133.1 s 133.2 s
4 1774 s 1775 s
5 161.2 s 161.2 s
6 988 d 98.8 d
7 1644 s 164.4 s
8 938d 93.8d
9 156.5* s 156.3* s
10 1040 s 1040 s
1 121.1 s 121.1 s
2 113.5° 4 113.7° d
3 1495 s 1493 s
4 1470 s 1470 s
§ 1152% 4 115.3% 4
6 1220d 122.1d
OMe-3' 559 q 559 q
Sugar residue
3-O-galactose
1” 101.8 4 1018 4d
2" 71.1d 71.1d
3 73.0d 73.0d
4" 68.0 d 68.04d
5" 73.6d 736 d
6" 652t 653t
Rhamnose (6 — galactose)
1 100.1 d 100.1 4
2" 70.4 d 70.8 d
3 70.6 d 68.2 d
4 719d 76.6 d
5" 68.3d 66.1 d
6" 179 ¢ 17.9 g
Galactose (4 — rhamnose)
| — 1000 d
2" — 716 d
3 - 7334d
4" — 68.2 d
5 — 759d
6" — 60.9 ¢

*13C Multiplicities were determined by DEPT pulse se-
quence.

*PAssignments bearing the same superscript in any column
are interchangeable.
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) CH,OH

Isorhamnetin 3-O-xylosylrobinobioside (7) was iso-
lated as a fine yellow powder from the n-butanol leaf
extract. Preliminary studies revealed identical UV spec-
tral data to 1. D-Xylose, D-galactose and L-rhamnose
were detected in its acidic hydrolysate (4% HCI) whereas
isorhamnetin 3-robinobioside (3) and isorhamnetin 3-
galactoside (5) were detected as liberated intermediates
(1% HCI) by TLC on cellulose using 15% acetic acid.
The obtained data support the proposed structure for 7.

It is noteworthy that isorhamnetin 3-galactoside, the
biose robinobiose and the trioses 4R™™.galactosyl-
robinobiose and xylosylrobinobiose are reported here for
the first time in the Nitrariaceae. Nitraria retusa appears
to have a distinct flavonoid profile, which differs from the
other members of the Zygophyllaceae. The presence of
isorhamnetin 3-robinobioside as the major flavonol
glycoside instead of the common rutinoside in Zygophyl-
lum [5] and Balanites [12, 15] and of the gentiobioside in
Tribulus [16] confirms that glycosylation patterns play
an important role in the chemosystematics of the
Zygophyllaceae and substantiates the taxonomic separa-
tion of the subfamily Nitrarioideae from the Zygophyl-
laceae and its treatment as a distinct family, the Nit-
rariaceae [1, 2].

EXPERIMENTAL

General. Mps: uncorr. 'H and '3C NMR in DMSO-dj.
CC: polyamide and silica gel 70-230 mesh. Acid hydroly-
sis and UV spectral analyses with shift reagents were
carried out according to standard procedures [13].
Flavonoids detection: UV, 366 nm and AlCl; reagent.
Sugar detection: aniline hydrogen phthalate followed by
heating at 100° for 5 min.

Plant material. The leaves and young stems of Nitraria
retusa (Forssk.) Asch. were collected, in May 1987, from
flowering and fruiting plants growing wild in the Medi-
terrancan Coastal strip, 70 km west of Alexandria. The
plant identity was kindly verified by Dr I. Mashaly (De-
partment of Botany, Faculty of Science, University of
Mansoura) and a voucher specimen is deposited at the
Department of Pharmacognosy, Faculty of Pharmacy,
University of Mansoura.
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Extraction and isolation. Air-dried, powdered leaves
and stems (2 kg each) of N. retusa were extracted with
EtOH. The concd extracts were separately diluted with
H,O0, defatted with petrol and then successively extracted
with Et,O and EtOAc to afford the extracts A & C
(leaves) and B & D (stems). The aq. mother liquor from
the leaf extracts was further partitioned with n-BuOH
satd with H,O to afford extract E. Evapn of the solvents
left the crude extracts A—E (1.0, 0.89, 3.56, 1.2, 10.3 g),
respectively. CC of the Et,O leaf extract (A) and stem
extract (B) on polyamide columns eluted with
a MeOH-H,0 gradient both gave 2 (18 mg). CC of the
EtOAc leaf extract (C) on polyamide eluted with
a MeOH-H,O0 gradient followed by prep. TLC on silica
gelin CHCl;-MeOH-H,0O (80:25:1) and repeated prep.
PC in H,O and 15% HOAc afforded 3 (118 mg),
4 (28 mg), 5 (33 mg), 6 (7 mg) and 1 (8 mg). Additional
quantities of 1 (6 mg), 3 (28 mg) and 4 (7 mg) were iso-
lated from the EtOAc stem extract (D) using the same
procedures as above. The n-BuOH leaf extract (E) was
fractionated on a silica column and the fraction eluted
with CHCl;-MeOH-H;0 (70:30:3) was purified first
on polyamide column. The resulting yellow band was
eluted with 15% aq. MeOH. The concd eluate was fur-
ther purified by repeated prep. PC in 15% HOAc to
afford 7 (15 mg) and an additional quantity of 1 (37 mg).

Isorhamnetin  3-0-4%**™_galactosylrobinobioside (1).
Yellow powder, mp 210-212° (dec.), R, 0.35 (BAW), 0.73
(15% HOACc). UV /., nm: 359, 258 (MeOH); 415 (+ 56),
271 (NaOCHj3); 403 (+46), 270 (AICl,); 403 (+46), 268
(AIC13/HCI); 402, 274 (+16) (NaOAc);, 364 (+5), 257
(NaOAc/H;BO,). 'HNMR (360 MHz; DMSO-dq):
§8.05 (IH, d, J =21Hz, H-2), 755 (1H, dd, J =9,
2.1 Hz, H-6'), 691 (1H, d, J = 9 Hz, H-5), 6.44 (1H, 4,
J =2.1Hz H-8), 6.23 (1H, d, J = 2.1 Hz, H-6), 3.90 (3H,
s, OMe-3'), 546 (1H, d, J = 7.5 Hz, H-1"), 5.18 (1H, d,
J =75Hz H-1""),445(1H,d,J = 2 Hz, H-1""), 5.51-3.0
(others, m), 1.05 (3H, d, J, = 6.2 Hz, Me-6""). 1*CNMR
(90 MHz, DMSO-dy): See Table 1. FAB-MS (xenon, 3-
NOBA): m/z 787 [M + H]™, 625 [M + H — gal]*, 479
[M+H —gal —rham]*, 317 [M + H — 2 gal —rham]*.
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