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Abstract*From the seeds of Cassia tora\ an anthraquinone glucoside was isolated and characterized as
alaternin 1!O!b!D!glucopyranoside[ Þ 0887 Elsevier Science Ltd[ All rights reserved

INTRODUCTION

As a part of our study on the antioxidant constituents
of Cassia tora L\ we have reported on the isolation of
alaternin\ cassiaside and rubrofusarin gentiobioside
along with the inactive components physcion\ b!sito!
sterol\ chrysophanol\ emodin\ cassitoroside and chry!
sophanol triglucoside from this plant ð0\ 1Ł[ In this
paper we report on the isolation and structure eluci!
dation of a compound 0 which di}ers from alaternin
0!O!b!D!glucoside only in the glycosidic linkage site[

RESULTS AND DISCUSSION

Column chromatography of the butanol!soluble
part of the methanol extract of the seeds yielded a
compound "0#\ which gave a characteristic anthra!
quinone glycoside colour reactions\ brownish!red with
4) sodium hydroxide solution and a positive Molisch
test[ Its 0HNMR spectrum in DMSO!d5 "Table 0#
established the presence of a methyl "d1[26# and three
aromatic protons ascribable to an isolated "d6[37# and
a pair of meta!coupled aromatic protons "d5[42\ 6[91\
J�0[1 Hz#[ It also con_rmed the presence of a sugar
moiety "d2[9½4[09# and an anomeric proton "d4[09#[

The 02CNMR data indicated that the sugar was b!D!
glucopyranose "Table 0#[ Acid hydrolysis of 0 a}orded
one mol of D!glucose along with alaternin as the agly!
cone[ The latter was identi_ed by direct comparison
with an authentic sample ð2Ł[ Thus\ compound 0 was
shown to be an alaternin monoglucoside[ A com!
parison of the 02CNMR spectrum of 0 with that of
alaternin revealed that the signals due to CÐ0 and CÐ
2 of the alaternin were shifted by −3[2 and −4[1 ppm\
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respectively\ while the other resonances appeared
almost unchanged "Table 0#[ Such changes in the
chemical shifts can only be explained if the hydroxyl
group at CÐ1 of the alaternin is glucosylated[ Com!
pound 0 was therefore determined as alaternin 1!O!b!
D!glucopyranoside[ Further detailed analysis of the
0HÐ and 02CÐNMR spectra "Table 0#\ aided by HMQC
and HMBC experiments\ con_rmed the structure of
0[

The 02CNMR!signals of 0 were readily assigned by
comparison with those of related anthraquinones ð2Ł\
and by analyses of the HMQC and HMBC corre!
lations[ The con_guration of the glucopyranose moi!
ety was determined to be b not only by the J value of
the anomeric proton signal but also by comparison of
the 02CNMR data with those of corresponding methyl
a!D! and b!D!glucosides ð3Ł[ The glycosidic linkage site
of b!D!glucose was determined to be CÐ1 based on the
long range 02CÐ0H coupling between H!0?"d4[09# of
the b!D!glucose unit part and CÐ1 "d037[0# of the
aglycone unit observed in the HMBC spectrum[ This
is the _rst report of the presence of this compound
in C[ tora\ although\ alaternin!0!O!b!D!glucoside has
been isolated from Cassia obtusifolia ð4Ł[

EXPERIMENTAL

0HÐ and 02CÐNMR] Varian UNITY!299 spec!
trometer\ chemical shifts referenced to residual solvent
peaks "1[4 ppm\ 0HÐNMR^ 28[4 ppm\ 02CÐNMR#^ CC]
silica gel "Merck\ 69Ð129 mesh#^ TLC] precoated
Merck Kieselgel 59 F143 plates "9[14 mm#[

Plant materials

Seeds of Cassia tora were purchased from a com!
mercial supplier in 0882\ and authenticated by Prof[
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Table 0[ 0H and 02CÐNMR data for 0 and alaternin in DMSO!d5 "coupling
constants in Hz in parentheses#

dH dC
Position 0� Alaternin 0 Alaternin

0 042[4 038[1
1 037[0 049[0
2 039[7 024[5
3 6[37 s 6[36 010[5 011[8
4 6[94 t "0[1# 6[97 097[6 097[4
5 054[5 054[5
6 5[42 t "0[1# 5[41 096[6 096[1
7 053[3 053[3
8 078[6 089[0
09 079[4 068[8
00 024[9 020[2
01 098[9 098[9
02 003[8 002[8
03 016[6 011[8
0? 4[09d "6[1# 091[7
1? 2[29dd "8[9\ 63[2

6[1#
2? 2[14t "8[9# 65[3
3? 2[05dd "2[4\ 58[7

3[3#
4? 2[01ddd "0[2\ 66[2

0[5\ 0[2#
5? 2[50dd "4[0\ 59[7

4[1#
2[32dd "4[0\
4[1#

2ÐCH2 1[26s 06[5 05[19

�Assignments are based on an analysis of the HMQC and HMBC data

H[ J[ Chi[ A voucher specimen "no[ 829713# has been
deposited at the Herbarium of the Natural Products
Research Institute\ Seoul National University[

Isolation of compound 0[

The powdered seeds "2[9 kg# of C[ tora were
extracted with MeOH and concd to give a dark resi!
due\ which was partitioned according to the procedure
described in a previous paper ð0Ł to give a BuOH!
soluble fraction "89 g#[ This was subjected to CC on
silica gel and eluted with mixtures of ETOAc and
MeOH of increasing polarity[ The eluates were col!
lected in 149 ml portions and _nally combined into 06
fractions[ Fraction 00 "9[6 g# was rechromatographed

on a silica gel column\ with CH1Cl1ÐMeOH "4]0# to
give 0 "14 mg# as an amorphous powder[
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