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Abstract

Two new iso~avonoid biosides\ tectorigenin 3?!glucosyl"0:5#glucoside and iristectorigenin B 6!glucosyl"0:5#glucoside\ a new
iso~avonoid monoside\ 3?!methyltectorigenin 6!glucoside and a new ~avone glucoside\ 5\3?!dimethoxy!4!hydroxy~avone 6!glucoside\
together with tectoridin and tectorigenin 3?!glucoside were isolated from rhizomes of Iris carthaliniae[ The structures of the isolated
compounds were determined by NMR spectral analysis[ Þ 0888 Elsevier Science Ltd[ All rights reserved[

Keywords] Iris carthaliniae^ Iridaceae^ Iso~avonoid and ~avone glycosides^ Tectorigenin 3?! and iristectorigenin B 6!glucosyl"0:5#glucoside^ 5\3?!
dimethoxy!4!hydroxy~avone 6!glucoside

0[ Introduction

The genus Iris is represented in Egypt by three species
of rare occurrence "El Hadidi + Fayed\ 0884#[ Most irises
now growing in Egyptian gardens are introduced species
or hybrids cultivated mainly for ornamental purposes
because of their beautifully colored ~owers[

Iris species are known to be rich in iso~avonoids and
~avonoids "Arisawa + Morita\ 0865^ Shawl + Kumar\
0881#\ in addition to C!glycosylxanthones "Arisawa\
Morita\ Kondo\ + Takemoto\ 0862^ Fujita + Inoue\
0871^ Wong\ Pezzuto\ Fong\ + Farnsworth\ 0875# and
quinones "Wong\ Pezzuto\ Fong\ + Farnsworth\ 0874#
in some taxa[ Other species cultivated in the Assiut area
have been the subject of previous phytochemical studies
in our laboratory "El!Emary\ Kobayashi\ + Ogihara\
0879^ El!Moghazi\ Ali\ El!Emary\ + Darwish\ 0879^ Ali\
El!Emary\ El!Moghazi\ Darwish\ + Frahm\ 0872^ Ali\
El!Emary\ + Darwish\ 0882#[

1[ Results and discussion

Compound 0 had the molecular formula C17H21O05\
which was established from the FAB!mass spectrum
ðM¦0Ł¦\ m:z 514[ The 0H NMR spectrum of 0 displayed
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a characteristic one proton singlet at d 7[9 for H!1 of an
iso~avonoid nucleus\ in addition to a sharp singlet "2H#
for a methoxyl group at d 3[9 and a one proton singlet at
d 5[6 for H!7[ The spectrum also showed a pair of doub!
lets at d 6[6 and 6[4 characteristic of a p!substituted ben!
zene ring "each 1H\ J�7[7 Hz#[ The glucosidic nature of
0 was con_rmed from the appearance of two anomeric
proton doublets at d 4[5 and 4[0 "J�6[2 Hz# and the high
J values indicated a b!linkage of the sugar "Markham +
Geiger\ 0883#[ The signals for H!5ý"a\ b# were shifted
down_eld to d 3[6 "0H\ dd\ J�1[1\ 00[6 Hz# and d 3[2
"0H\ dd\ J�3[3\ 00[6 Hz#\ respectively\ suggesting the
presence of a glucosidic linkage at position 5 of the sugar\
while the rest of the sugar protons appeared as a multiplet
"09 H# between d 2[7!3[3[ The C!1 and C!2 shifts in the
02C NMR spectrum\ were in good agreement with the
reported values for iso~avonoid compounds and were in
accord with the known substitution e}ects "Markham\
Chari\ + Mabry\ 0871^ Agrawal\ 0878#[ The 02C NMR
chemical shifts of the sugar carbons were consistent with
the corresponding data for two glucose units "Breitmaier
+ Voelter\ 0876#[ The 02C NMR shifts of the sugar
carbons C!5ý and C!01\ which appeared at d 58[5 and
094[0\ respectively\ suggested that the interglucosidic
linkage was "0:5#[

The HMBC spectrum of 0 showed cross peaks between
H!7:C!5:C!6:C!8 "d 5[6:021[8:043[2:042[8#[ The proton
signal of the methoxyl group was correlated with C!5
con_rming its 5 position "d 2[87:021[8#[ The proton signal
of H!1 showed cross peaks with C!2\ C!3 and C!8 respec!
tively "d 7[9:011[4:079[8:042[8#[ The proton signals at d

6[4 and 6[6 were correlated with C!3? "d 047[3#[ The signal
of H!0ý at d 4[4 was correlated with C!3? "d 047[3#\ while
H!01 "d 4[0# correlated with C!5ý "d 58[5# con_rming the
bioside linkage to be glucose "0:5# glucose[ The presence
of free hydroxyl groups at C!4 and C!6\ was con_rmed
through application of diagnostic shift reagents "Mabry\
Markham\ + Thomas\ 0869#[

Acid hydrolysis of 0 with 4) HCl in methanol\ gave
glucose and tectorigenin\ which were identi_ed by co!PC
and co!TLC\ with authentic samples[

On the basis of these data\ we concluded that 0 is
tectorigenin 3?!O!b!D!glucopyranosyl"0:5#!b!D!gluco!
pyranoside\ a new iso~avonoid bioside[

Compound 1 analyzed for C18H23O06 which was sup!
ported by its FAB mass spectrum ðM¦0Ł¦\ m:z 544[ Its
0H NMR spectrum indicated an iso~avonoid nucleus by
the appearance of the H!1 signal at d 7[0[ It also displayed
signals for two methoxyl groups at d 2[7 and 3[9\ and a
characteristic one proton signal for H!7 at d 5[7[ The
presence of three aromatic protons was con_rmed
through an ABX!type coupling at d 6[2 "0H\ dd\ J�7[7
and 1 Hz\ H!5?#\ d 6[3 "0H\ d\ J�1 Hz\ H!1?# and d 6[6
"0H\ d\ J�7[7 Hz\ H!4?#[ In addition\ the two anomeric
protons at d 4[5 "0H\ d\ J�6[2 Hz\ H!0ý# and 4[0 "0H\ d\
J�6[2 Hz\ H!01# indicated that 1 was a bioside with b

con_guration for the sugar[ The 02C NMR spectral data
of 1 were almost identical to those of 0 except for the shifts
for C!0?½C!5?[ Supporting evidence for the structure of
1 was provided by the HMBC spectral data\ which
showed the correlation of both H!5? "d 6[2# and H!1 "d
6[3# with C!3? "d 036[8#[ The proton signal of H!4? "d 6[6#
showed cross peaks with C!2? "d 049# and C!0? "d 014[7#[
The H!1 proton signal "d 7[0# showed correlation with C!
2 "d 011[6#\ C!8 "d 042[5# and C!3 "d 079[8#[ Also\ H!7 "d
5[7# showed cross peaks with the carbons at position 5 "d
021[8#\ 8 "d 042[5# and 09 "d 094[4#[ The protons of
the methoxyl groups at d 2[7 and 3[9 showed HMBC
correlation with the carbons at position 2? and 5\ respec!
tively[ The HMBC spectrum con_rmed the glucosidic
linkage at C!6 and the "0:5# interglucosidic linkage[ The
0H and 02C NMR data of the aglycone are in good agree!
ment with those reported for iristectorigenin B "Agrawal\
0878#[ Thus\ 1 is characterized as iristectorigenin B 6!O!b!
D!glucopyranosyl "0:5#!b!D!glucopyranoside\ which is
reported here for the _rst time from a plant source[

Compound 2 had the molecular formula C12H13O00\
which was supported by the FAB mass spectrum\
ðM¦0Ł¦\ m:z 366[ The 0H NMR spectrum established
that 2 was an iso~avonoid glucoside "d 7[0\ s\ 0H\ H!1#[
It exhibited two singlets "each three protons# at d 3[93
and 3[95 for two methoxyl groups and a singlet "0H# at
d 6[0 representing H!7[ Also\ it displayed an A1B1 pattern
typical of 3? substituted iso~avones with two doublets at
d 6[2 and 6[6 "J�7[3 Hz#\ which could be assigned to the
2?\4? and 1?\5? protons\ respectively[ A doublet at d 4[6
"0H\ J�6[2 Hz# was assigned to H!0ý of a glucose indi!
cating a b!linkage "Markham + Geiger\ 0883#[ 02C NMR
spectral data for 2 were in complete accord with the
proposed structure[ In the HMBC spectrum\ the H!7
signal showed distinct cross peaks with the C!6 "d 046[1#\
C!8 "d 042# and C!5 "d 024[3# signals\ which correlated
with the methoxyl group signal at d 3[95[ The proton
signal at d 6[6 "H!1?\ H!5?# showed a correlation with C!
3? "d 047[7#\ which in turn correlated with the proton
signal of the methoxyl group at d 3[93[ The H!1 signal "d
7[0# showed HMBC correlations with C!2 "d 010[7#\ C!3
"d 070[2# and C!8 "d 042#[ The glycosidic linkage at pos!
ition 6 was con_rmed by the HMBC correlation of H!0ý
"d 4[6# with C!6 "d 046[1#[ Other assignments of 2 were
based on previously published spectral data and on com!
parison with closely related compounds "Markham\
Mabry\ + Swift\ 0869^ Devon + Scott\ 0864#[ From the
above data\ 2 can be identi_ed as 3?!O!methyltectorigenin
6!O!b!D!glucopyranoside\ a new iso~avone glucoside[

Compounds 3 and 4 were identi_ed as tectoridin "the
6!O!b!D!glucoside of tectorigenin# and tectorigenin 3?!
O!b!D!glucoside\ respectively[ They were identi_ed by
comparison of their spectral properties with literature
data "Shawl + Kumar\ 0881#\ and by cochromatography
with authentic samples[

Compound 5 gave a ðM¦0Ł¦\ m:z 366 in its FAB
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mass spectrum corresponding to the molecular formula
C12H13O05[ Its 0H NMR spectrum indicated it was a
~avone glucoside "d 5[8\ 0H\ s\ H!2#[ It showed two
methoxyls at d 3[92 "5H\ s#\ a singlet at d 6[2 "0H# assign!
able to H!7 and a pair of doublets at d 6[8 and 6[1 "each
1H\ J�7[0 Hz# assignable to the protons located at 1?\5?
and 2?\4?[ The anomeric proton H!0ý appeared at d 4[7
"0H\ d\ J�6[2 Hz#\ suggesting a b!glucose linkage[ The
02C NMR chemical shifts for C!1 and C!2 were in com!
plete accord with those reported for ~avones "Markham
et al[\ 0871^ Agrawal\ 0878#[ The HMBC spectrum con!
_rmed the placement of the methoxyl groups at positions
5 and 3? and the glucose unit at position 6[ Also\ H!2 "d
5[8# showed a cross peak with C!1 "d 053[8#\ con_rming
the structure of 5 to be 5\3?!dimethoxy!4!hydroxy~avone
6!O!b!D!glucopyranoside which is a new compound[

2[ Experimental

2[0[ General

0H\ 02C and 1!D!NMR "HH!COSY\ HSQC and
HMBC# were measured in pyridine!d4 using a JEOL a!
599 spectrometer[ FAB!MS spectra were obtained on a
JEOL DX!009 spectrometer[

2[1[ Plant material

Iris carthaliniae was grown at the Experimental Station
of Medicinal Plants\ Assiut University from seeds sup!
plied by the American Iris Society "SIGNA# in July 0880[
A voucher specimen has been deposited in the Herbarium
of the Pharmacognosy Department\ Faculty of Phar!
macy\ Assiut University[ The rhizomes were collected in
January 0886[

2[2[ Extraction and isolation

The fresh rhizomes "1 kg# were cut into small pieces
and extracted by maceration in EtOH "89)# at room
temp[ The residue left after evaporation of the solvent
was diluted with H1O and successively extracted with
Et1O\ EtOAc and BuOH[

The BuOH soluble fraction "2 g# was chromatographed
over silica gel using CHCl2ÐMeOH gradients[ The frac!
tion eluted with CHCl2ÐMeOH "7]1# was rechromato!
graphed over Sephadex LH!19 using MeOH[ Further
puri_cation by PTLC using CHCl2ÐMeOHÐH1O "02]5]0#
yielded pure 0 and 1[

The EtOAc soluble fraction "4 g# was chro!
matographed over silica gel using CHCl2ÐMeOH
mixtures[ The fraction eluted with CHCl2ÐMeOH "8]0#
was rechromatographed over Sephadex LH!19 using
MeOH\ and subsequent PTLC using CHCl2ÐMeOHÐ

H1O "64]12]1#\ gave 3 and 4[ The fraction eluted from the
column using CHCl2ÐMeOH "74]04# was subjected to
PTLC using CHCl2ÐMeOHÐH1O "64]12]1# to obtain
pure compounds 2 and 5[

2[3[ Compound 0

Yellow amorphous powder "7 mg#\ FAB ms ðM¦0Ł¦\
m:z 514 calculated for C17H21O05^ UV lMeOH

max ] 105\ 161\
219^ ¦AlCl2] 171\ 214 "sh#^ ¦NaOAc] 179\ 204 "sh#\ 237
nm[ 0H NMR spectrum] d 2[7Ð3[2 "09 H\ m\ sugar
protons#\ d 3[9 "2H\ s\ OMe#\ d 3[2 "0H\ dd\ J�3[3\ 00[6
Hz\ H!5ýb#\ d 3[6 "0H\ dd\ J�1[1\ 00[6 Hz\ H!5ýa#\ d 4[0
"0H\ d\ J�6[2 Hz\ H!01#\ d 4[4 "0H\ d\ J�6[2 Hz\ H!0ý#\
d 5[6 "0H\ s\ H!7#\ d 6[4 "1H\ d\ J�7[7 Hz\ H!2?\4?#\ d 6[6
"1H\ d\ J�7[7 Hz\ H!1?\5?#\ d 7[9 "0H\ s\ H!1#[ 02C NMR
spectrum] d 59[2 "q\ OMe#\ d 51[4 "t\ C!51#\ d 58[5 "t\ C!
5ý#\ d 60[9 "d\ C!3ý#\ d 60[4 "d\ C!31#\ d 63[6 "d\ C!1ý\ C!
11#\ d 64[1 "d\ C!21#\ d 66[5 "d\ C!2ý#\ d 67[0 "d\ C!4ý\ C!
41#\ d 84[0 "d\ C!7#\ d 091[1 "d\ C!0ý#\ d 094[9 "s\ C!09#\
d 094[0 "d\ C!01#\ d 006[0 "d\ C!2?\ C!4?#\ d 011[4 "s\ C!
2#\ d 014[4 "s\ C!2\ C!0?#\ d 029[7 "d\ C!1?\ C!5?#\ d 021[8
"s\ C!5#\ d 042[5 "d\ C!1#\ d 042[8 "s\ C!4\ C!8#\ d 043[2 "s\
C!6#\ d 047[3 "s\ C!3?# and d 079[8 "s\ C!3#[

2[4[ Compound 1

Yellow amorphous powder "5 mg#\ FAB ms ðM¦0Ł¦\
m:z 544 calculated for C18H23O06^ UV lMeOH

max ] 154\ 224^
¦AlCl2] 164\ 229^ ¦NaOAc] 154\ 224 nm[ 0H NMR
spectrum] d 2[7 "2H\ s\ 3ý!OMe#\ d 2[7Ð3[2 "09 H\ m\
sugar protons#\ d 3[9 "2H\ s\ 5!OMe#\ d 3[2 "0H\ dd\
J�3[3\ 00[6 Hz\ H!5ýb#\ d 3[6 "0H\ dd\ J�1[1\ 00[6 Hz\
H!5ýa#\ d 4[0 "0H\ d\ J�6[2 Hz\ H!01#\ d 4[5 "0H\ d\
J�6[2 Hz\ H!0ý#\ d 5[7 "0H\ s\ H!7#\ d 6[2 "0H\ dd\ J�7[7\
1 Hz\ H!5?#\ d 6[3 "0H\ d\ J�1 Hz\ H!1?#\ d 6[6 "0H\ d\
J�7[7\ H!4?#\ d 7[0 "0H\ s\ H!1#[ 02C NMR spectrum] d

45[9 "q\ 2?!OCH2#\ d 59[2 "q\ 5!OCH2#\ d 51[4 "t\ C!51#\
d 58[4 "t\ C!5ý#\ d 60[9 "d\ C!3ý#\ d 60[4 "d\ C!31#\ d 63[5
"d\ C!1ý\ C!11#\ d 64[1 "d\ C!21#\ d 66[5 "d\ C!2ý#\ d 67[0
"d\ C!4ý\ C!41#\ d 84[0 "d\ C!7#\ d 091[1 "d\ C!0ý#\ d 094[0
"d\ C!01#\ d 094[4 "s\ C!09#\ d 003[3 "d\ C!1?#\ d 005[7 "d\
C!4?#\ d 011[1 "d\ C!5?#\ d 011[6 "s\ C!2#\ d 014[7 "s\ C!0?#\
d 021[8 "s\ C!5#\ d 036[8 "s\ C!3?#\ d 049[9 "s\ C!2?#\ 042[5
"s\ C!8#\ d 042[8 "s\ C!4#\ d 043[9 "d\ C!1#\ d 048[6 "s\ C!
6#\ d 079[8 "s\ C!3#[

2[5[ Compound 2

Yellow amorphous powder "09 mg#^ FAB ms ðM¦0Ł¦\
m:z 366 calculated for C12H13O00^ UVMeOH

max ] 152\ 224^
¦AlCl2] 169\ 229^ ¦NaOAc] 152\ 224 nm[ 0H NMR
spectrum] d 3[93 "s\ 2H\ OMe#\ d 3[95 "s\ 2H\ OMe#\ d

3[11 "1H\ m\ H!3ý\4ý#\ d 3[17 "0H\ dd\ J�3[3\ 00[6 Hz\
H!5ýb#\ d 3[23 "0H\ dd\ J�7[7\ 8[4 Hz\ H!1ý#\ d 3[3 "0H\
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t\ J�8[4 Hz\ H!2ý#\ d 3[42 "0H\ dd\ J�1[1\ 00[6 Hz\ H!
5ýa#\ d 4[6 "0H\ d\ J�6[2 Hz\ H!0ý#\ d 6[0 "0H\ s\ H!7#\ d

6[2 "1H\ d\ J�7[7 Hz\ H!2?\4?#\ d 6[6 "1H\ d\ 7[7 Hz\ H!
1?\5?#\ d 7[0 "0H\ s\ H!1#[ 02C NMR spectrum] d 59[6 "q\
5!OMe#\ d 52[9 "q\ 3?!OMe#\ d 51[9 "t\ C!5ý#\ d 69[7 "d\
C!3ý#\ d 63[1 "d\ C!1ý#\ d 66[7 "d\ C!2ý#\ d 67[7 "d\ C!4ý#\
d 83[5 "d\ C!7#\ d 090[5 "d\ C!0ý#\ d 096[2 "s\ C!09#\ d

005[9 "d\ C!2?\ C!4?#\ d 010[7 "s\ C!2#\ d 012[0 "s\ C!0?#\ d

024[3 "s\ C!5#\ d 042[9 "s\ C!8#\ d 042[6 "s\ C!4#\ d 042[7
"d\ C!1#\ d 046[1 "s\ C!6#\ d 047[7 "s\ C!3?# and d 070[2 "s\
C!3#[

2[6[ Compound 5

Yellow amorphous powder "01 mg#^ FAB ms ðM¦0Ł¦\
m:z 366 calculated for C12H13O00^ UVMeOH

max ] 135\ 158\ 223^
¦AlCl2] 146\ 167\ 238\ 270^ ¦AlCl2¦HCl] 146\ 168\ 235\
270 nm[ 0H NMR spectrum] d 3[92 "5H\ s\ OMe#\ d 3[11
"1H\ m\ H!3ý\4ý#\ d 3[17 "0H\ dd\ J�3[3\ 00[6 Hz\ H!
5?b#\ d 3[25 "0H\ dd\ J�7[7\ 8[4 Hz\ H!1ý#\ d 3[3 "0H\ t\
J�8[4 Hz\ H!2ý#\ d 3[44 "0H\ dd\ J�1[1\ 00[6 Hz\ H!
5ýa#\ d 4[7 "0H\ d\ J�6[2 Hz\ H!0ý#\ d 5[8 "0H\ s\ H!2#\ d

6[1 "1H\ d\ J�7[0 Hz\ H!2?\4?#\ 6[2 "0H\ s\ H!7# and d 6[8
"1H\ d\ J�7[0 Hz\ H!1?\5?#[ 02C NMR] d 59[6 "q\ OMe#\
d 51 "t\ C!5ý#\ d 69[7 "d\ C!3ý#\ d 63[2 "d\ C!1ý#\ d66[8 "d\
C!2ý#\ d 67[7 "d\ C!4ý#\ d 84[0 "d\ C!7#\ d 090[5 "d\ C!0ý#\
d 092[1 "d\ C!2#\ d 005[0 "d\ C!2?\4?#\ d 010[6 "s\ C!09#\ d

012[0 "s\ C!0?#\ 017[7 "d\ C!1?\ C!5?#\ d 022[3 "s\ C!5#\ d

038[6 "s\ C!8#\ d 041[8 "s\ C!4#\ d 046[0 "s\ C!6#\ d 051[4
"s\ C!3?#\ d 053[8 "s\ C!1# and d 071[8 "s\ C!3#[
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