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Abstract

A novel ~avonol glycoside\ rhamnazin!2!O!b!glucopyranosyl!"0:4#!a!arabinofuranoside\ was isolated from the aerial parts of
Retama sphaerocarpa "Fabaceae# and its structure determined by mp\ UV\ IR\ FAB!MS\ GCÐMS and NMR data[ Þ 0888 Elsevier
Science Ltd[ All rights reserved[
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0[ Introduction

Retama sphaerocarpa "Fabaceae# has been the subject
of several chemical and pharmacological investigations
"Mart(�n!Cordero\ Gil Serrano\ + Ayuso Gonza�lez\ 0880^
Mart(�n!Cordero\ Gil\ + Ayuso\ 0882^ Chaco�n\ Mart(�n!
Cordero\ + Ayuso\ 0883^ Mart(�n!Cordero\ Saenz\ Ayuso\
+ Caviedes\ 0884^ Lo�pez La�zaro\ Mart(�n!Cordero\
Iglesias!Guerra\ + Ayuso Gonza�lez\ 0887#[ We have pre!
viously shown that an aqueous extract of aerial parts of
R[sphaerocarpa\ which is rich in ~avonoids\ possesses
cytotoxic activity "Mart(�n!Cordero et al[\ 0884#[ There!
fore\ continuing with our studies on R[sphaerocarpa\ we
have looked for novel compounds which might possess
biological activity[ For that\ we have undertaken a
reexamination of the chemical constituents of R[sphaer!
ocarpa[ We now report the isolation of a new ~avonol
glycoside "0#\ the rhamnazin!2!O!b!glucopyranosyl!"0:
4#!a!arabinofuranoside[ Its structure has been established
on the basis of spectroscopic and chemical evidence[

1[ Results and discussion

The butanol!soluble fraction of the methanolic extract
of the aerial parts after separation by column chromato!
graphy gave rhamnazin!2!O!b!glucopyranosyl!"0:4#!a!
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arabinofuranoside "0#[ The structural elucidation of the
new compound is described in the present study[

The compound "0# was isolated as yellow powder "055Ð
057>C# which gave characteristic ~avonoid colour reac!
tions[ The UV spectrum gave maxima at "lmax:MeOH]
143\ 154sh\ 180sh\ 242# and con_rmation of the sub!
stitution of the 2!hydroxyl group was shown by the hyp!
sochromic shift of band I compared with that of its
aglycone "Dlmax 07 nm#[ The bathochromic shift induced
by NaOMe "¦48 nm without decrease in intensity rela!
tive to band I in MeOH# indicating the presence of a free
OH!3? group[ The UV absorption spectrum\ on addition
of AlCl2¦HCl suggested the presence of 4!hydroxyl
group[ Its IR spectrum showed OH and a\ b unsaturated
C1O absorption at 2499Ð2399 and 0557 cm−0\ respec!
tively and a broad CÐO stretching band in the region
0099Ð0999 cm−0 suggesting its glycosidic nature "Mabry\
Markham\ + Thomas\ 0869#[
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The 0H NMR spectrum in DMSO!d5 exhibited two
singlets at d 2[75 "2H# and d 2[76 "2H#\ indicating the
presence of two methoxy groups\ two doublets at d 5[27
"J�1[1 Hz# and d 5[66 "J�1[1 Hz# could be assigned to
H!5 and H!7\ respectively\ a doublet at the d 5[81 "J�8
Hz# corresponding to H!4?\ a double doublet at the d 6[56
"J�1\ 8 Hz# and the doublet at d 6[57 "J�1 Hz# are
attributed to H!5? and H!1?\ respectively[ In this spectrum
the arabinose anomeric proton resonance was at d 4[44\
proving the attachment of this moiety to C!2 of the agly!
cone rhamnazin[ The half!line width of this resonance "ca[
9[7 Hz# con_rmed the a!con_guration at the arabinose
anomeric carbon[ The anomeric b!glucoside proton was
found resonating as a doublet "J�6[5 Hz# at d 3[99 ppm[
The phenolic proton "OH!4# signal is presented at d 01[5[
02C NMR spectrum showed 04 signals attributable to the
aglycone and hence 00 signals that must be attributed to
the sugar moiety[ This presented two signals at d 44[5
and d 45[0 that were assigned to carbons corresponding
to two methoxyl groups[ 02C multiplicities were deter!
mined by DEPT pulse sequence[ The FAB!mass spectrum
displayed ðM¦HŁ¦ at m:z 514\ ðM¦NaŁ¦ at m:z 536[
These results were according to the molecular weight
calculated for] aglycon¦hexose¦pentose[ In addition\ a
high resolution FAB!mass spectrum was performed and
the molecular weight of the ðM¦NaŁ¦ pseudomolecular
ion was determined[ The observed m:z was 536[059052
and the one calculated for C17H21O05¦Na is
536[047794[

Acid hydrolysis "5) HCl# of a small amount of 0

a}orded a substance identi_ed by spectroscopy methods
as rhamnazin "Mabry et al[\ 0869^ Agrawal\ 0878#[

Chromatographic analysis of the sugars was carried
out by GLC:MS of the TMS ethers of methyl glycosides
showed the presence of glucose and arabinose in a 0]0
molar ratio[

Methylation analysis using NaBH3 showed the pres!
ence of 0\4!di!O!acetyl!1\2\3\5!tetra!O!methylglucitol
arising from terminal glucopyranose and 0\1\4!tri!O!ace!
tyl!2!3!di!O!methylarabinitol which could arise from 1!
linked arabinopyranose\ 3!linked arabinopyranose\ or 4!
linked arabinofuranose[ In order to elucidate the arabi!
nose linkage\ a methylation analysis using NaBD3 was
performed[ The identi_cation of 0\1\4!tri!O!acetyl!0!
deuterio!2!3!di!O!methylarabinitol showed that the
arabinose residue could be 4!linked arabinofuranose or
3!linked arabinofuranose[ The chemical shifts for the 02C
resonances were assigned by comparing with literature
data "Bock\ Pedersen\ + Pedersen\ 0873^ Agrawal\ 0878#[
Signals at 71[1 and 73[5 ppm were assigned\ respectively\
to C!1 and C!3 of an arabinofuranose residue[ The signal
shifted down_eld at 57[2 ppm was assigned to C!4 of a
4!linked arabinofuranoside residue[ Signals at 092[9 ppm
and 097[2 ppm were assigned to C!0 of b!glucopyranose
and a!arabinofuranose residues\ respectively[

The chemical and spectroscopic data just described

indicate that the ~avonol glycoside isolated from R[
sphaerocarpa has the rhamnazin!2!O!b!glucopyranosyl!
"0:4#!a!arabinofuranoside structure[ This is the _rst
report of this compound in the literature[

At present\ we have initiated bioassays with this com!
pound to evaluate its possible antitumoral activity[ More!
over\ the common ~avonols are of special systematic
interest because they occur in combined form as glyco!
sides\ and the nature of the sugar or sugars present and
the positions of their attachment to the ~avonoid nucleus
is often speci_c to a particular plant group[ Rhamnazin!
2!O!b!glucopyranosyl!"0:4#!a!arabinofuranoside iso!
lated from R[sphaerocarpa has an unusual glycosilation
because of the nature and sequence of sugars present[ On
the other hand\ methylated derivates of ~avonols are less
known in the Leguminosae "Harbone\ Boulter\ + Turner\
0860#[

2[ Experimental

2[0[ General

mp] uncorr[ 0H and 02C in DMSO!d5[ FAB!MS "thio!
glycerol¦NaI matrix# CC] Sephadex LH 19 and silica
gel[ Acid hydrolysis and UV\ IR spectral analyses with
shift reagents were carried out according to standard
procedures "Mabry et al[\ 0869#[ Flavonoids detection]
UV\ 255 nm and AlCl2 reagent[ Sugar analysis by CGÐ
MS\ monosaccharides were determined as their tri!
methylsilylated methyl glycosides "Chaplin\ 0871#[
Methylation analysis[ The sample was methylated twice
by the method of Ciucanu and Kerek "0873# and them
reduced and acetylated by the method of Blakeney\
Harris\ Henry and Stone "0872#[

2[1[ Plant material

The aerial parts of R[ sphaerocarpa were collected\ in
May 0881\ during the ~owering period from Zahara de
la Sierra "Ca�diz\ Spain#[ The identity was kindly veri_ed
by Dr A[ Aparicio "Department of Botany of the Faculty
of Pharmacy\ University of Sevilla# and a voucher speci!
men is deposited\ labelled SEVF[

2[2[ Extraction and isolation

Air!dried\ powdered aerial parts "499 g# of R[ sphae!
rocarpa were extracted by Soxhlet successively for 13 h
with Et1O and for 37 h with MeOH[ The MeOH extract
was evaporated to dryness and suspended in 4O ml H1O\
then it was extracted successively with CHCl2\ EtOAc
and BuOH[ The butanol extract was fractionated on a
silica column and the fraction eluted with EtOAcÐ
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MeOHÐH1O "79]2]2# and followed on Sephadex LH19
give 0 "03 mg#[

2[3[ Rhamnazin!2!O!b!`lucopyranosyl!"0:4#!a!
arabinofuranoside "0#

Yellow powder\ mp 055Ð057[ UV lMeOH
max nm]143\ 154sh\

180sh\ 242^ NaOMe\ 159\ 203\ 301^ AlCl2\ 169\ 181sh\
254sh\ 393^ AlCl2:HCl\ 169\ 181sh\ 253\ 390^ NaOAc\
150\ 181sh\ 243\ 263\ 301^ NaOAc:H2BO2\ 142\ 152sh\
180sh\ 243[ IR nBrK

max cm−0] 2499Ð2399\ 0557\ 0099Ð0999[
0H NMR "199 MHz\ DMSO!d5#] d 01[5 "OH\ s\ H!4#\
6[57 "0H\ d\ J�1 Hz\ H!1?#\ 6[56 "0H\ dd\ J�8\ 1 Hz\ H!
5?#\ 5[81 "0H\ d\ J�8 Hz\ H!4?#\ 5[66 "0H\ d\ J�1[1 Hz\
H!7#\ 5[27 "0H\ d\ J�1[1 Hz\ H!5#\ 4[44 "arabinose H!0\
d\ J�9[7 Hz#\ 3[00 "arabinose H!1\ d\ J�2[8 Hz#\ 3[99
"glucose H!0\ d\ J�6[5 Hz#\ 2[75 "2H\ s\ OCH2#\ 2[76
"2H\ s\ OCH2#[ 02C NMR "49 MHz\ DMSO!d5#^ d 44[5
"q\ OCH2#\ 45[0 "q\ OCH2#\ 50[9 "t\ C!51#\ 57[2 "t\ C!4ý#\
69[9"d\ C!31#\ 61[4 "d\ C!11#\ 62[2 "d\ C!41#\ 65[6 "d\ C!
21#\ 66[5 "d\ C!2ý#\ 71[1 "d\ C!1ý#\ 73[5 "d\ C!3ý#\ 81[3 "d\
C!7#\ 86[8 "d\ C!5#\ 092[9 "d\ C!01#\ 094[9 "s\ C!09#\ 097[2
"d\ C!0ý#\ 001[5 "d\ C!1?#\ 004[3 "d\ C!4?#\ 019[6 "s\ C0?#\
011[8 "d\ C!5?#\ 022[5 "s\ C!2#\ 036[1 "s\ C!3?#\ 038[5 "s\ C!
2?#\ 045[2 "s\ C!1#\ 046[9 "s\ C!8#\ 059[7 "s\ C!4#\ 054[1
"s\ C!6#\ 066[6 "s\ C!3#[ FAB!MS] m:z 514 "4)#ðM¦Ł¦

536"04)# ðM¦NaŁ¦[
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