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Abstract-Re-exammatton of the flavonol ptgments of Car arretrnum leaves and stems showed the presence of 
kaempferol 3-(malonylglucoslde) and kaempferol 3-(apiosylmalonylglucoslde) 

_ 

INTRODUCTION 

In roots and aerial parts of C. artetlnum L , the lsoflavones 
blochamn A and formononetm predommantly occur as 
lsoflavone 7-O-glucoslde-6”-0-malonates [ 11. The chick- 
pea malonyl-CoA: lsoflavone 7-0-glucoslde-6”-O- 
malonyltransferase isolated and characterized from tissue 
[Z] possesses a pronounced speclficlty for lso-flavone 7- 
0-glucosldes though flavonol 7-0-glucosldes were also 
malonated by the enzyme 

In general, the most promment flavonol constituents of 
chlckpea are kaempferol 3-(malonylglucoslde) [6] and 
kaempferol 3-(ap~osylmalonylglucoslde) In both com- 
pounds malomc acid 15 assumed to be attached to C-6 of 
glucose This represents the most widely occurrmg site of 
acyl attachment [5-Y] which has also been shown for the 
lsoflavone maionylglucosldes of the chickpea plant [l] 

EXPERIMENTAL 
Kaempferol, quercetm and lsorhamnetm are the flav- 

onol constituents of the aerial parts of chickpea plants, 
kaempferol-3-glucoslde and kaempferol-3-aplosylgluco- 
side have been found as the mam conjugates [3] 

In view of the rapldly mcreasmg number of malonated 
flavonold glucosldes m plants [4--lo] and the observed 
multiphcity of malonyltransferases in C artetmum [2] we 
have re-examined the flavonol pigments of chlckpea We 
here report the ldentlficatlon of two malonated kaemp- 
ferol glucosldes m this plant 

RESULTS 

The phenohc constituents obtained from aerial parts of 

C arwtrnum plants by mild extractjon were separated by 
HPLC (detection 350 nm) and assayed by UV spectro- 
scopy usmg diagnostic reagents [r r] SIX compounds 
were thus shown to be flavonol 3-glucosldes Using 

reference materials three minor constituents were Ident- 
ified as the 3-0-glucosldes of kaempferol, quercetm and 
lsorhamnetm, respectively A fourth compound was 
shown to be the previously described kaempferol 3-0- 
aplosylglucoslde [3] 

Polar phenohc compounds were extl-acted from aerial parts of 

3-week-old chtckpea plants with Me,CO-MeOH accordmg to 

[I] Polyamide CC of mdlonated llavonold glucosldes has been 

described [l] HPLC wab conducted on RP-18 or RP-8 columns 

with a WATERS chromatograph .Ittached to a photodiode 

drrdy detector for recordmg UV-spectra A hnear gradlent of 

30”4 B (acetomtrlle) to 60% B m (A + B) m 25 mm uas apphed 

Sohcnt A weds 3% H0AC drrd ihr Row r&c 1 mI:‘nrrrr Iderrtrt~ 

and punty ol compounds w’crc momtorcd by HPLC and TLC 

uvrth solventa ds m [6] Pdpcr c~ectrophtrresa wd~ pcrformcd m 

K-PI butrer (p 1 M, pH 6) at 6.5 V cm Dctcctlon of malonrc xxi 

was as described 1131 Determma~~on of aplose wds performed 
~~x~x-dmg to [ I_‘] U’t’ spectm\coprc ddtd UF rhe vdrrou.\ Ra? onol 

derlvatlvey were ldenticdl with publl+d dat‘t [3. 6. I I] 

Ar.k.%~>w~L~d~m*~~~~ FEw?ns~ sqp-: kq GTe &Wt~&e Fnrsc- 
hungsgememxhnft and Fonds der Chemlschen Industne Drs K 
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provided reference compounds 
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Abstract-A new lupin alkaloid, (+)-lupanine N-oxide, was isolated from the seeds of Thermopsis lupinoides 
together with nme 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- 
tammg a large amount of lupm alkaloids [l]. We have 
already reported the isolation of eight lupin alkaloids 
from the flowers, leaves, stems and roots of T. lupinoldes 
[2]. In the present communication, we describe the 
isolation of a new alkaloid, (+)-lupanine N-oxide (l), 
from the seeds of T. lupinordes and the structural eluci- 
dation by spectroscopic methods and chemical trans- 
formations. 

RESULTS AND DISCUSSION 

From the 75% EtOH extract of the seeds of T lupinoi- 
des, a new alkaloid (1) was isolated m a yield of 0 005% of 
the fr. wt by repeated silica gel chromatography. We also 
isolated nine known lupin alkaloids, 
(+)-lupanine (2, main base), (-)-anagyrine, (-)-cytisine, 
(-)-N-methylcytisine, (-)-sparteme, (+)-17- 
oxolupanine, N-formylcytisme, baptifoline, and ammo- 
dendrme. 

The m-beam HRMS spectrum of 1 indicated the 
molecular formula C,,H,,N,O, (M+, m/z 264 1838, talc. 
264.1837). The fragment pattern of 1 was similar to that of 
(+)-lupanine (2). The IR spectrum showed the presence of 
an amido group (1640cm-‘) and an N-oxide bond 
(930 cm-i). In the “C NMR spectrum of 1 (Table l), the 
signals of C-11, C-15 and C-17 were shifted downfield in 
the range, 67-14 compared to those of 2. The up-field 

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 m other lupin alkaloids [3-51. 
In the ‘HNMR spectrum of 1, the signals m low field 
were assigned by decouphng experiments and comparison 

Table 1 t3C NMR chemical shafts of (+)- 
lupamne N-oxide (1) and (+)-lupamne (2) 

m CDCl, 

C 1 2 A(l-2) 

2 172 1 171.3 +0.8 
3 330 33 1 -01 
4 194 197 -03 
5 27.1 26 8 f0.9 
6 61.8 60.9 +0.9 
7 33 6 35.0 -1.4 
8 227 21.4 -47 
9 317 32.5 -08 

10 470 468 +02 
11 71.4 640 +74 
12 27 7 336 -59 
13 25.7 245 +1.2 
14 203 25 3 -5.0 
15 69.6 554 + 14.2 
17 65 2 529 +123 


