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Abstract—Re-examination of the flavonol pigments of Cicer arietinum leaves and stems showed the presence of
kaempferol 3-(malonylglucoside) and kaempferol 3-(apiosylmalonylglucoside)

INTRODUCTION

In roots and aenal parts of C. arietinum L , the 1soflavones
biochanin A and formononetin predominantly occur as
1soflavone 7-0-glucoside-6"-0-malonates [1]. The chick-
pea malonyl-CoA: 1soflavone 7-O-glucoside-6"-0-
malonyltransferase 1solated and characterized from tissue
[2] possesses a pronounced specificity for iso-flavone 7-
O-glucosides though flavonol 7-0-glucosides were also
malonated by the enzyme

Kaempferol, quercetin and 1sorhamnetin are the flav-
onol constituents of the aenal parts of chickpea plants,
kaempferol-3-glucoside and kaempferol-3-apiosylgluco-
stde have been found as the main conjugates [3]

In view of the rapidly mcreasing number of malonated
flavonoid glucosides 1n plants [4-10] and the observed
multiplicity of malonyltransferases in C arietinum [2] we
have re-examined the flavonol pigments of chickpea We
here report the identification of two malonated kaemp-
ferol glucosides i this plant

RESULTS

The phenolic constituents obtaned from aerial parts of
C arietinum plants by mild extraction were separated by
HPLC (detection 350 nm) and assayed by UV spectro-
scopy using diagnostic reagents [[I] Six compounds
were thus shown to be flavonol 3-glucosides Using
reference materials three minor constituents were 1dent-
ified as the 3-O-glucosides of kaempferol, quercetin and
isorhamnetin, respectively A fourth compound was
shown to be the previously described kaempferol 3-0-
aprosylglucoside [3]

The two main, very polar flavonol compounds were
1solated by polyamide column chromatography [1, 3]
and preparative HPLC Both compounds migrated as
anions during electrophoresis at pH 6 Upon mild alka-
Iine hydrolysis one compound was converted to kaem-
pferol 3-O-glucoside whereas the other polar constituent
yielded kaempferol 3-O-apiosylglucoside Aprose was de-
termined according to [ 12]. The acyl moiety of both polar
flavonol constituents was identified as malonic acid by
formation of p-coumaric acid upon reaction with p-
hydroxybenzaldehyde [13] Acylated derivatives of quer-
cetin and 1sorhamnetin could not be detected

In general, the most prominent flavonol constituents of
chickpea are kaempferol 3-(malonylglucoside) [6] and
kaempferol 3-(aprosylmalonylglucoside) In both com-
pounds malonic acid 1s assumed to be attached to C-6 of
glucose This represents the most widely occurring site of
acyl attachment [ 5-9] which has also been shown for the
isoflavone malonylglucosides of the chickpea plant [1]

EXPERIMENTAL

Polar phenolic compounds were extracted from aerial parts of
3-week-old chickpea plants with Me,CO-MeOH according to
[1] Polyamide CC of malonated flavonoid glucosides has been
described [1] HPLC was conducted on RP-18 or RP-§ columns
with a WATERS chromatograph attached to a photodiode
array detector for recording UV-spectra A linear gradient of
30% B (acetonitrile) to 60% B in (A + B) in 25 min was apphed
Sotvent A was 3% HOAC and the flow rate t mi/mim Ideatrty
and purty of compounds were monitored by HPLC and TLC
with sotvents as i (6] Paper clectrophorests wds performed m
K-Pirbuffer (p 1 M, pH 6) at 65 V cm Detection of malonic acid
was as described [13] Determination of apiose wds performed
accordimg to { 12] UV spectroscopic ddtd of the varous ftavonot
derivatives were 1dentical with published data [3. 6. 11]
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Abstract—A new lupin alkaloid, (+)-lupanine N-oxide, was isolated from the seeds of Thermopsis lupinoides
together with nine known alkaloids. The structure of the new compound was determined by spectroscopic methods

and chemical transformations.

INTRODUCTION

Thermopsis lupinoides Link is a herbaceous plant con-
taining a large amount of lupin alkaloids [1]. We have
already reported the isolation of eight lupin alkaloids
from the flowers, leaves, stems and roots of 7. lupinoides
[2]. In the present communication, we describe the
isolation of a new alkaloid, (+)-lupanine N-oxide (1),
from the seeds of T. lupinoides and the structural eluci-
dation by spectroscopic methods and chemical trans-
formattons.

shifts, on the contrary, were observed in the signals of C-8,
C-12 and C-14, because of the steric effects of axial N-
oxide bond at N-16. These substituent effects of N-oxide
group were also reported 1n other lupin alkaloids [3-5].
In the '"HNMR spectrum of 1, the signals 1n low field
were assigned by decoupling experiments and comparison

Table 1 '>*CNMR chemuical shifts of (+)-
lupanine N-oxide (1) and (+)-lupanine (2)

in CDCl,
RESULTS AND DISCUSSION C 1 2 A(-2)
From the 75% EtOH extract of the seeds of T' lupinoi- 2 1721 1713 +08
des, a new alkaloid (I) was 1solated 1n a yield of 0 005% of 3 330 331 —01
the fr. wt by repeated silica gel chromatography. We also 4 194 197 —03
isolated nine known lupin alkaloids, 5 279 268 +09
(+)-lupanine (2, main base), (—)-anagyrine, (—)-cytisine, 6 618 60.9 +09
(—)-N-methylcytisine, (—)-spartene, (+)-17- 7 336 35.0 _14
oxolupanine, N-formylcytisine, baptifoline, and ammo- 3 227 274 —47
dendrine. 9 317 325 —08
The m-beam HRMS spectrum of 1 indicated the 10 470 468 +02
molecular formula C,sH,,N,O, (M™*, m/z 264 1838, calc. 11 7.4 640 +74
264.1837). The fragment pattern of 1 was similar to that of 12 277 136 _59
(+)-lupanine (2). The IR spectrum showed the presence of 13 25.7 245 +12
an amido group (1640 cm™!) and an N-oxide bond 14 203 253 —50
(930 cm ™). In the !3C NMR spectrum of 1 (Table 1), the 15 69.6 554 +142
signals of C-11, C-15 and C-17 were shifted downfield in 17 652 529 +123

the range, 6 7-14 compared to those of 2. The up-field




