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Abstract

Afromosin 6!O!b!D!apiofuranosyl!"0:1#!b!D!glucopyranoside\ was isolated from the seeds of Centrosema pubescens\ together
with the known afromosin 6!O!b!D!glucopyranoside and irisolidone 6!O!b!D!glucopiranoside[ Their structures were established by
spectroscopic and chemical methods[ Þ 0888 Elsevier Science Ltd[ All rights reserved[
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0[ Introduction

We previously reported the isolation and structural
elucidation of an iso~avone glycoside\ called pubescidin\
and sitosterol\ stigmasterol and sitosterol 2!O!b!D!
glucopyranoside from the seeds of Centrosema pubescens
"Tostes\ Silva\ + Parente\ 0886#[ We continued our inves!
tigation of the constituents of the seeds of this species
and isolated a new iso~avone glycoside\ afromosin 6!
O!b!D!apiofuranosyl!"0:1#!b!D!glucopyranoside "0#\
along with afromosin 6!O!b!D!glucopyranoside "1#
"Shibata\ Murata\ + Fujita\ 0852# and irisolidone 6!O!b!
D!glucopyranoside "2# "Kubo\ Fujita\ Nishimura\ Naruto\
+ Namba\ 0862#[ This paper deals with the isolation and
structural elucidation of the new and known compounds[

1[ Results and discussion

Fractionation of a MeOH extract from the dried seeds
of C[ pubescens by a combination of adsorption chroma!
tography on silica gel and repeated column fractionation
on Sephadex LH!19\ yielded the iso~avone glycoside "0#[

The molecular formula of 0 calculated as C17H21O03 by
combination of its LSIMS "neg[ ion mode# m:z 480ðMÐ
HŁ− and 02C NMR spectral data "Table 0#[ The UV
spectrum of 0 showed at 159 nm "3[04# and 219 nm "3[91#[
The chromatographic behavior of 0\ UV\ IR 2399 cm−0

"OH# and 0511 cm−0 "×C1O#\ 0H NMR d 7[24 "0H\
s\ H!1# "Caballero\ Smith\ Fronczek\ + Fischer\ 0875^

� Corresponding author[

Tanaka\ Ohsaki\ + Takahashi\ 0864#\ 02C NMR d 042[18
"CH\ C!1# and 013[69 "C\ C!2# "Jha\ Zilliken\ + Breit!
maier\ 0879^ Murthy\ Rao\ + Ward\ 0875# spectra estab!
lished that 0 is an iso~avone glycoside[ The 0H spectrum
displayed\ in addition to a signal for two methoxyl
groups\ H!1 of an iso~avone nucleus\ two doublets at d

6[9 and 6[4 for H!2?\ H!4? and H!1?\ H!5?\ respectively[
Two singlets at d 6[45 and 6[27 integrating for single
protons were assigned to H!4 and H!7\ respectively[ Two
doublets at d 4[02 "J�6[0 Hz# and 3[79 "J�2[0# inte!
grating for single protons were attributed to H!0 of a
glucose and H!0 of an apiose\ respectively\ indicating b!
linkages Table 0 "Tostes et al[\ 0886#[

The 02C NMR spectrum showed two quartets which
resonated at d 44[96 and 44[82\ and were assigned to the
carbons of the two methoxyl!substituents at C!3? and C!
5\ respectively[ The signal at d 063[69 was attributed
to the carbonyl carbon[ The resonance of the aromatic
moiety was assigned by DEPT\ 0HÐ02C COSY and 0HÐ02C
COLOC and by comparison with data from the literature
"Jha et al[\ 0879^ Murthy et al[\ 0875^ Tostes et al[\ 0886#[
The proposed structure 0 was fully supported by its 02C
NMR spectrum\ which exhibited peaks for 17 carbon
atoms Table 0[

On acid hydrolysis\ compound 0 yielded afromosin
"6!hydroxy!5\3?!dimethoxy iso~avone# "3# "McMurry +
Theng\ 0859#\ glucose and apiose[ Mp and UV\ IR\ 0H
and 02C NMR spectral data of 3 were in accordance with
those reported in the literature "McMurry + Theng\ 0859^
Harborne\ Gottlieb\ + Magalha½es\ 0852^ Shibata et al[\
0852^ Tanaka et al[\ 0864^ Jha et al[\ 0879^ Caballero et
al[\ 0875^ Murthy et al[\ 0875#[ Compound 3 revealed
ðMŁ¦ at m:z 187[1864\ C06H03O4[ The molar carbohydrate
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Structure 0[

composition of 0 indicated the presence of two neutral
monosaccharides glucose]apiose "0[9]9[8#[ Their absolute
con_gurations were determined by GC of their TMSi
"−#!1!butylglycosides[ D!Glucose and D!apiose were
identi_ed by GC!EIMS of the pertrimethylsilylated
methylglycosides[

Table 0
0H and 02C NMR spectral data for compounds 0Ð2 in DMSO!da\b\c

5

0 1 2

Attribution d02C d0H d02C d0H d02C d0H

1 042[18 d 7[24 s 042[18 d 7[24 s 044[99 d 7[39 s
2 013[69 s 013[69 s 011[79 s
3 063[69 s 063[69 s 079[79 s
3a 006[73 s 006[72 s 095[59 s
4 093[79 d 6[45 s 093[79 d 6[43 s 041[59 s
5 036[99 s 036[02 s 021[99 s
6 043[49 s 043[49 s 045[59 s
7 092[79 d 6[27 s 092[79 d 6[22 s 83[39 d 5[89 s
7a 041[59 s 041[59 s 041[89 s
0? 012[59 s 012[59 s 010[79 s
1? and 5? 029[09 d 6[49 d"8[9# 029[09 d 6[49 d"8[9# 029[19 d 6[49 d"8[9#
2? and 4? 002[69 d 6[99 d"8[9# 002[69 d 6[99 d"8[9# 002[79 d 6[99 d"8[9#
3? 048[04 s 048[04 s 048[01 s
4!OH 01[89 s
5!OCH2 44[82 q 2[68 s 44[82 q 2[68 s 44[80 q 2[67 s
3?!OCH2 44[96 q 2[66 s 44[96 q 2[66 s 44[14 q 2[65 s
Glc!0 099[02 d 4[02 d"6[0# 88[82 d 4[02 d"6[0# 099[17 d 4[09 d"6[1#
1 66[02 d 62[11 d 62[13 d
2 65[99 d 66[26 d 66[27 d
3 69[90 d 58[70 d 58[72 d
4 65[64 d 65[79 d 65[72 d
5 50[29 t 59[68 t 59[79 t
Api!0 098[42 d 3[79 d"2[0#
1 65[79 d
2 67[63 q
3 62[27 t
4 53[82 t

a Coupling constants "J in Hz# in parentheses[bIndividual protons assigned by 1!D!COSY\ 0H 02C COSY and 0H
and 02C COLOC experiments[cMultiplicities were determined by DEPT experiments[

The methylation analysis of 0 showed a 1!linked glu!
copyranose and a terminal apiofuranose[ The conclusions
of these chemical reactions were corroborated by the
chemical shifts of glycosidated carbon atoms in the 02C
NMR spectrum[ The C!1 of a glucosyl unit was observed
at d 66[02\ showing that the apiosyl unit was linked to it[
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Hence 0 was established as afromosin 6!O!b!D!api!
ofuranosyl!"0:1#!b!D!glucopyranoside[ The identi!
_cation of afromosin 6!O!b!D!glucopyranoside and
irisolidone 6!O!b!D!glucopyranoside was made by com!
parison of mp\ ðaŁD\ UV\ IR and 0H NMR data Table 0
with the literature "Shibata et al[\ 0852^ Kubo et al[\
0862^ Tanaka et al[\ 0864^ Ali\ El!Elmary\ El!Moghazi\
Darwish\ + Frahm\ 0872#\ and 02C NMR and LSI!mass
spectrometry[

2[ Experimental

2[0[ General

Mps are uncorr[ OR measured at 19>C[ IR spectra]
KBr discs[ 0H NMR] 199 MHz\ in CDCl2 or DMSO!d5[
TMS as int[ standard[ 02C NMR edited DEPT spectra]
49 MHz from CDCl2 and DMSO!d5 solns[ GC carried
out with FID\ using a capillary column "9[2 mm×14 m#
OV!090 EIMS and GCÐMS] recorded at 69 eV[ Negative
LSIMS carried out using an HMPAÐglycerol mixt[ as
matrix\ 24 kV anodic\ 7 kV anodic voltage\ 7 kV acce!
lerating voltage using Cs ions[ Silica gel columns "129Ð
399 mesh ASTM Merck# and Sephadex LH!19 used for
CC[ TLC was performed on silica gel coated plates
"Merck# using the following solvent systems] "a# CHCl2Ð
MeOH "3]0# for compound 0\ "b# CHCl2ÐMeOH "4]0#
for compounds 1 and 2\ "c# CHCl2ÐMeOH "08]0# for
iso~avone aglycone and "d# n!BuOHÐpyridineÐH1O
"5]3]2# for sugars[ Compounds 0\ 1\ 2 and afromosin
detected under UV 143 and 255 nm and by spraying
with orcinolÐH1SO3\ sugars by spraying with anilineÐ
diphenylamineÐ74) orthophosphoric acidÐMeOH
"0]0]4]32#[

2[1[ Plant material

Seeds of C[ pubeseens Benth[ were collected at Man!
garatiba\ Rio de Janeiro in September 0864 and identi_ed
by V[ P[ Barbosa[ A voucher specimen "No[ 061066# is
deposited at the Botanical Garden\ Rio de Janeiro[

2[2[ Extraction and isolation

Dried and powdered seeds of C[ pubescens "1 kg#
extracted with cold MeOH "4 l#[ Evapn of the MeOH
gave a residue "21 g#[ The residue was submitted to CC
"019×2 cm# on silica gel which was eluted with CHCl2Ð
MeOH mixts of increasing polarity "up to 24) MeOH#
to a}ord 1 frs] fr[ 0 "121 mg\ CHCl2ÐMeOH 56]12# and
fr[ 1 "601 mg\ CHCl2ÐMeOH\ 64]14#[ Compounds 1 "61
mg\ Rf 9[34# and 2 "73 mg\ Rf 9[30# were isolated pure
from the fr[ 0 through column fractionation on silica gel
"49×0 cm# using CHCl2ÐMeOH "79]04# as solvent[ Fr[1
was chromatographed on silica gel "099×0 cm# to yield

1 frs] fr[ 1a "137 mg# and fr[ 1b "301 mg#[ Pure 0 "072 mg\
Rf 9[41# was isolated from the fr[ 1a through repeated
column fractionation on Sephadex LH!19\ using MeOH
as solvent[

2[3[ Afromosin 6!O!b!D!apiofuranosyl!"0:1#!b!D!gluco!
pyranoside "0#

Colorless amorphous powder from MeOH\ mp 035Ð
037>\ ðaŁD19 −86> "DMSO\ c 9[990#[ UV lMEOH

max nm "log o#]
159 "3[04#\ 219 "2[59#[ IR nKbr

max cm−0] 2399 "OH#\ 0511
"×C1O#\ 0596\ 0479\ 0187\ 0144\ 0067\ 0919\ 716[ 0H
and 02C NMR spectra data shown in Table 0[ Negative
LSIMS\ m:z "rel[ int[#] 480 ðMÐHŁ− "09#\ 186 ðM!184Ł
"099#[ Compound 0 "099 mg# was hydrolyzed as pre!
viously reported for pubescidin "Tostes et al[\ 0886# to
a}ord afromosin "3\ 27 mg#[ Mp and UV\ IR\ 0H and 02C
NMR spectral data of 3 were in accordance with those
reported in the literature "McMurry + Theng\ 0859^
Harborne et al[\ 0852^ Shibata et al[\ 0852^ Tanaka et al[\
0864^ Jha et al[\ 0879^ Caballero et al[\ 0875^ Murthy et
al[\ 0875#[ EIMS "probe# 69 eV\ m:z "rel[ int[#] 187 ðMŁ¦

"099#\ 172 "04#\ 156 "2#\ 055 "37#\ 021 "8#\ 006 "5#
"Caballero et al[\ 0875#^ HRMS found] ðMŁ¦ 187[1864\
C06H03O4 requires 187[1866[ Molar carbohydrate com!
position and D\ L con_gurations of the sugars and their
methylation analysis were done according to our previous
work "Tostes et al[\ 0886#[

2[4[ Afromosin 6!O!b!D!glucopyranoside "1#

Colorless needles from MeOH mp 109>C "Shibata et
al[\ 0852#\ ðaŁD19 −55> "DMSO\ c 9[990#[ UV lEtOH

max nm
"log o#] 151 "3[22#\ 219 "2[79# "Shibata et al[\ 0852^
Harborne et al[\ 0852#[ IR nKbr

max cm−0] 2399 "OH#\
0511"×C1O#\ 0595\ 0479 "Harborne et al[\ 0852#[ 0H
and 02C NMR spectral data shown in Table 0[ Negative
LSIMS\ m:z "rel[ int#] 348 ðMÐHŁ− "51#\ 186 ðM!052Ł
"099#[

2[5[ Irisolidone 6!O!b!D!glucopyranoside "2#

Colorless needles from MeOH\ mp 128>C "Kubo et al[\
0862#\ ðaŁD19 −68> "DMSO\ c 9[990#[ UV lEtOH

max nm "log o#]
169 "3[48#\ 225 "2[83# "Kubo et al[\ 0862^ Ali et al[\ 0872#[
IR nKbr

max cm−0] 2399 "OH#\ 0548 "×C1O#\ 0503\ 0479\
0299\ 0144\ 0068\ 0919\ 729[ 0H and 02C NMR spectral
data are shown in Table 0[ Negative LSIMS\ m:z "rel[
int#] 364 ðMÐHŁ− "37#\ 202 ðM!052Ł "099#[
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