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Abstract

Chemical investigation of the methanolic fraction of Lepisanthes rubiginosa bark has led to the isolation and characterisation of a
new tetrasaccharide derivative of farnesol named rubiginoside along with known triterpenoid saponins[ Þ 0888 Elsevier Science
Ltd[ All rights reserved[
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0[ Introduction

There is no reported work or local use for Lepisanthes
rubiginosa "Roxb[# Leenh[\ but its family Sapindaceae is
known for its variety of saponins particularly hedera!
genin glycosides "Delaude\ 0882#[

In a systematic study of plants from Vietnam1\ the
alcoholic extract of the bark of L[ rubiginosa de!
monstrated nonspeci_c toxicity in vivo in mice bearing
P277 murine leukemia at 39 mg:kg and in vitro cyto!
toxicity against A438 "human lung# tumor cells at 09Ð
29 mg:ml[ Fractionation and puri_cation of the MeOH
extract led to the isolation of the known compounds
stigmasterol!2b!O!D!glucoside "Alam\ Chopra\ Ali\ +
Niwa\ 0885#\ 2!O!a!L!arabinopyranosyl hederagenin "Li\
Wang\ Wu\ + Yang\ 0889#\ 2!O!a!L!rhamnopyranosyl"0!
1#!a!L!arabinopyranosyl hederagenin "Saito et al[\ 0889#\
2!O!b!D!xylopyranosyl"0!2#!a!L!rhamnopyranosyl"0!1#!
a!L!arabinopyranosyl hederagenin "Kimata et al[\ 0872^
Saito et al[\ 0889#\ 2!O!a!L!arabinopyranosyl"0!2#!a!L!
rhamnopyranosyl"0!1#!a!arabinopyranosyl hederagenin
"Saito et al[\ 0889#\ 2!O!b!D!glucopyranosyl"0!2#!a!L!
rhamnopyranosyl"0!1#!a!L!arabinopyranosyl hedera!
genin "Saito et al[\ 0889#\ 2!O!a!L!rhamnopyranosyl"0!
1#!a!L!arabinopyranosyl hederagenin 17!O!b!D!gluco!
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pyranosyl"0!1#!b!D!glucopyranosyl ester "Kimata et al[\
0872^ Saito et al[\ 0889#\ 2!O!b!D!xylopyranosyl"0!2#!a!
L!rhamnopyranosyl"0!1#!a!L!arabinopyranosyl hedera!
genin 17!O!b!D!glucopyranosyl"0!1#!b!D!glucopyra!
nosyl ester "Kimata et al[\ 0872^ Saito et al[\ 0889# and a
new farnesyl glycoside\ rubiginoside "0#[

1[ Results and discussion

Acid hydrolysis of compound 0 gave glucose\ rham!
nose\ arabinose and an unstable aglycone[ The 0H and
02C NMR spectra "Table 0# showed the presence of four
monosaccharide units identi_ed by their anomeric signals
dH 3[27 "d\ J�7 Hz#\ dC 091[9 "b!D!glucose#\ dH 3[64 "brs#



S[A[ Adesanya et al[ : Phytochemistry 40 "0888# 0928Ð09300939

Table 0
02C "51[4 MHz# in 0H "799 MHz# NMR dataa for rubiginoside "0# "CD2OD#

Position d C d H "J Hz#b HMBC Position d C d H "J Hz# HMBC

Aglycone Rhamnose!I
0 55[8 3[19 dd "6\ 6#^ 1\ 2\ 0? 0ý 092[9 3[64 br s 5?\ 1ý\ 4?

3[29\ dd "7\ 7#

1 010[8 4[27\ t "6# 3\ 04 1ý 62[9 2[74 0ý\ 2ý\ 4ý
2 03[24 2ý 62[1 2[57 dd "8\ 3# 3ý\ 5ý
3 30[5 1[09 m 1\ 2\ 4\ 04 3ý 63[8 2[39 5ý
4 17[1 1[04 m 2\ 3\ 5\ 6 4ý 69[5 2[57 5ý
5 015[9 4[94 t "6# 3\ 4\ 7\ 03 5ý 08[9 0[16\ d "5# 3ý\ 4ý
6 026[1
7 30[7 1[99 m 6\ 8\ 09\ 03 Rhamnose!II
8 17[6 1[09 m 6\ 7\ 09\ 00 01 092[7 4[04 br s 1?\ 11\ 41

09 015[2 4[98 t "6# 8\ 01\ 02 11 61[8 2[87 21\ 31

00 022[9 21 63[9 2[54 11

01 15[8 0[56 s 09\ 00\ 02 31 63[6 2[39 51

02 07[6 0[59 s 09\ 00\ 01 41 61[6 2[87 11\ 51

03 06[0 0[50 s 5\ 6 51 07[8 0[10\ d "5# 31\ 41

04 06[4 0[60 s 1\ 2\ 3

Glucose Arabinose
0? 091[9 3[27\ d "7# 0\ 4? 02 095[2 3[25\ d "6# 2?\ 22\ 42

1? 79[5 2[34\ dd "7\ 7# 0\ 2?\ 01 12 63[2 2[54 02

2? 77[2 2[54 1?\ 3? 22 64[1 2[44 dd "8\ 2# 02
3? 69[6 2[39 4? 32 69[5 2[74 12

4? 66[0 2[39 1?\ 3? 42 57[5 2[54 02\ 22\ 32

2[81 dd "00\1# 02\ 22

5? 57[5 2[87 4?\ 00

a Assignments based on 1D experiments[
b H assignments with the same chemical shifts and no splitting assignments indicate overlap of the signals[

and 4[04 "brs#\ dC 092[9 and 092[7 "two a!L!rhamnoses#
and 3[25 "d\ J�6 Hz#\ dC 095[2 "a!L!arabinose#[ The
presence of two units of rhamnose was also observed on
the spectra with dH 0[10 "2H\ d\ J�5 Hz# and 0[16 "2H\
d\ J�5 Hz# and dC 07[4 and 07[5 representing the C!5
methyl groups[ The FABMS showed ðM¦LiŁ¦ peak at
m:z 704 corresponding to the molecular formula of
C27H53O07[ When the elements of the sugars were removed
a formula C04H14O for the aglycone was found suggesting
a sesquiterpene moiety[

Further analysis of the 02C NMR spectrum revealed
the presence of three ole_nic methines at d 010[8\ 015[9
and 015[2 corresponding to signals d 4[27 "H!1#\ 4[94 "H!
5# and 4[98 "H!09# in the 0H NMR for the aglycone[ The
resonances of four methyl groups located on three ole_nic
quaternary carbons were observed\ together with four
methylene and one oxymethylene groups[ Examination
of the interaction of these groups on HMQC\ 0H:0H
COSY\ HOHAHA and HMBC spectra led to the for!
mulation of farnesol as the aglycone[ The signals were
also in close agreement with literature values "Crombie\
King\ + Whiting\ 0864^ Kasai et al[\ 0875^ Inoue et al[\
0883#[

Onward from the anomeric proton signals\ direct coup!

lings of protons of the monosaccharides were observed
on the COSY spectrum and further progressive couplings
with the other protons within each sugar were shown by
the HOHAHA spectrum[ This led to the assignments of
all protons\ and further of the carbon resonances using
the HMQC correlations Table 0[ The observed HMBC
cross peaks Table 0 con_rmed the preceding assignments
and permitted the establishment of the linkage sites of
the sugar units[ Particulary diagnostic were the cross
peaks from the b!anomeric proton of D!glucose to the C!
0 of the aglycone at d 55[8\ from a!L!rhamnose!I H!0 "d
3[64# to glucose C!5 "d 57[5#\ from a!L!rhamnose!II H!0
"d 4[04# to glucose C!1 "d 79[5#\ and from a!L!arabinose
H!0 to glucose C!2 "d 89[1#[

These results identi_ed rubiginoside "0# as 0!O!a!L!
rhamnopyranosyl"0!5#!a!L!rhamnosyl"0!1#!a!L!arabi!
nopyranosyl"0!2#!b!D!glucopyranosyl all!trans!farnes!0!
ol[ Similar sesquiterpene triglycosides of 01!hydroxy!all!
trans!farnes!0!ol with two monosaccharide units "two
rhamnoses\ or one rhamnose and one xylose# linked to
glucose at the C!1 and C!2 positions respectively have
been reported in Sapindus mukurossi "Kasai et al[\ 0875#
and Sapindus trifoliatus "Kasai et al[\ 0877#[

The MeOH extract of L[ rubiginosa lost its toxicity on
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fractionation and none of the isolated compounds was
found active[ Earlier reports on Sapindaceae saponins
indicate that isolated mono and bidesmosides show a
poor solubility in water "Kimata et al[\ 0872^ Kasai et al[\
0875#\ which could explain their lack of activity[

2[ Experimental

2[0[ General

0H NMR] 149 or 399 MHz^ 02C NMR] 51[4 MHz^ 1!
D experiments] 399 or 799 MHz^ VLC and CC] Merck
silica gel H 59[

2[1[ Plant material

The leaves of L[ rubiginosa were collected at Yen Chau
"Son La# Vietnam\ and authenticated by one of us "VD#[
A voucher specimen "VN 948# was deposited at the
Herbarium of the Institute of Ecology\ NCST\ Hanoi\
Vietnam[

2[2[ Extraction and isolation

The powdered air!dried barks "3[9 kg# were percolated
with MeOH at room temperature yielding a brown
extract "249 g#[ The extract "099 g# was dissolved in
H1O and extracted with BuOH a}ording a BuOH soluble
fraction "89 g#[ Vlc of this fraction "49 g# with CH1Cl1
containing increasing quantities of methanol and further
with mixtures of CH1Cl1ÐMeOHÐH1O gave 03 bulked
frs[ Fr 3 "CH1Cl1ÐMeOH 8]0\ 0[9 g# was suspended in
MeOH and stigmaterol!2b!O!glucoside "099 mg# pre!
cipitated out[

CC of fr 4 "CH1Cl1ÐMeOH 7]1\ 1g# with CH1Cl1 con!
taining increasing concentration of MeOH in CH1Cl1
followed by PTLC "CH1Cl1ÐMeOH 7]1# yielded 2!O!a!
L!arabinopyranosyl hederagenin "48 mg#[ Repeated CC
of fr 5 "CH1Cl1ÐMeOH 7]1\ 3[9 g# as above gave 2!O!a!
L!rhamnopyranosyl"0!1#!a!L!arabinopyranosyl hedera!
genin "022 mg#[ Similar CC of a portion of fr 6 "CH1Cl1Ð
MeOH 7]1\ 3 g# gave a major compound which was
repuri_ed by CC with EtOAc:MeOH gradient to give 2!
O!b!D!xylopyranosyl"0!2#!a!L!rhamnopyranosyl"0!1#!a!
L!arabinopyranosyl hederagenin "049 mg#[ A portion of
fr 8 "CH1Cl1ÐMeOHÐH1O 79]19]1[4\ 3 g# was frac!
tionated by CC using CH1Cl1ÐMeOH "06]2# yielding
2!O!a!L!arabinopyranosyl"0!2#!a!L!rhamnopyranosyl
"0!1#!a!arabinopyranosyl hederagenin "44 mg# and rubi!
ginoside "0# "038 mg# and after repeated CC 2!O!b!
D!glucopyranosyl"0!2#!a!L!rhamnopyranosyl"0!1#!a!L!
arabinopyranosyl hederagenin "58 mg#[ Similar CC of fr
00 "CH1Cl1!MeOH!H1O 59]39]1[4\ 3[9 g# gave 2!O!a!L!

rhamnopyranosyl"0!1#!a!L!arabinopyranosyl heder!
agenin 17!O!b!D!glucopyranosyl"0!1#!b!D!glucopyrano!
syl ester "09 mg#\ while spectral analysis of fr 01 "CH1Cl1!
MeOH 59]39]1[4\ 3[9 g# showed the constituent to be 2!
O!b!D!xylopyranosyl"0!2#!a!L!rhamnopyranosyl"0!1#!a!
L!arabinopyranosyl hederagenin 17!O!b!D!glucopyra!
nosyl"0!1#!b!D!glucopyranosyl ester "2[2 g#[

2[3[ Rubiginoside "0#

Transparent glassy material\ ðaŁD −48> "c 0\ MeOH#^
0H NMR and 02C NMR see Table 0^ FABMS m:z 704
ðM¦LiŁ¦[

2[4[ Acid hydrolysis

A solution of compound 0 "6 mg# in dioxane:4)
H1SO3 59]39 was re~uxed for 2 h[ The mixture was evap!
orated under reduced pressure\ dissolved in 4 ml of H1O
and partitioned with EtOAc[ The aqueous layer was neu!
tralised with BaCO2 and _ltered[ The _ltrate was analysed
by 1!D TLC using CH1Cl1:EtOH:H1O "05]7]0# for the
_rst direction and EtOAcÐMeOHÐHOAcÐH1O "01]2]2]1#
for the second one\ by comparison with authentic
samples[
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