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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 
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with the spectral data of 2 The 1Ocr and log protons 
resonated at 6 4.52 and 2.55, respectively. The protons at 
C-15 and C-17 appeared m low-field between 6 2.9 and 3 7 
compared with those of 2 because of the substltuent 
effects of N-oxide [6] Thus, the structure of 1 was 
determined as (+)-lupamne N-oxide 

To confirm the structure of 1, chemical converslons 
between 1 and 2 were performed. Compound 1 was 
reduced by sulphur dioxide gas to give 2. Furthermore, 1 
was synthesized from 2 by oxidation with m-chloroper- 
oxybenzoic acid. 

The N-oxides of lupm alkaloids are apparently rare m 
plants [7, 81. Only seven N-oxides [S] and a few other 
examples [3,4] are reported m the literature Many of the 
known lupm alkaloids are, however, oxygenated on 
carbons adlacent to nitrogen, e.g lupamne, 17-oxolupa- 
nme, and 6/?-hydroxylupanme [9] The present study IS 
the first isolation of (+)-lupamne N-oxide (1) from natu- 
ral sources, although 1 had already been synthesized 
artificially [lo, 111 It IS interesting that we have also 
isolated (+)-lupanme and (+)-17-oxolupanme from the 
seeds of T. /upzno&~ Because It IS possible that 1 IS the 
biosynthetic intermediate from (t )-lupanme to (+)-I 7- 
oxolupanme [7] 

EXPERIMENTAL 

Extractum and zsolatum of alkahxds The seeds of T lupmoldes 
were collected m July III Hokkaldo, Japan 10 g of total alka- 
loldal fraction from 400 g of the seeds was prepared as described 
m ref [2] This fraction was dissolved m n-hexane The msoluble 
fraction was further purified on a sdrca gel column 1 was eluted 

by the solvent system of CH,Cl,-MeOH-28% NH,OH 

(50 10 1) The 20 mg of 1 was recrystalhzed from C,H, 

(+)-lupanme N-oxide(l) Hygroscoplc needle, mp 58” (C,H,), 
IX]? + 6.5 ir” @(l&Q HRMS (m-b-) q/z (rd 1nt ) 264 18.38 

[M]+(16),248 [M-O]+ (58),247[M-OH]+ (29), l50(30), 149 

(45), 148 (50), 136 (lOO), 110 (38), 98 (53), 97 (46). 84 (42), 41 (67) 
IR vEaa; cm-’ 1640 (C=O), 930 (N-O) ‘H NMR (400 MHz, 

CDCI,) 6452 (IH, d, J=130Hz, IOa-H), 382 (lH, m, IV,;, 

=20Hz, 6/?-H), 366 (IH, I, J=ll 6Hz, 17/&H), 340 (2H, m, 

W,/, = 2 1 Hz, 15/?-H), 2 99 (1 H, t, J = 12.0 Hz, 152-H). 2 94 (1 H, 

dd, J = 11 6 and 2 7 Hz, 17a-H), 2 55 (3H, d hke, J = 13 0 Hz, log- 

H). 13CNMR see the data m Table 1 

Reductron of 1 to 2. 10 mg of 1 was &solved m 2 ml of MeOH 

and reduced with SO, gas for 15 mm at 0’ The purlficatlon by 

prep TLC usmg solvent system of CH,Cl,-MeOH-28% 
NH&H (980 20 1-j. gave 4 mg af pure 2, [,I;;+ 65 0 

1 R=O 

2 R = lone pau 

Synthesly of 1 from 2 (+)-Lupanme (2) (260 mg) was &solved 

m 5 ml of CH,CI, m-Chloroperoxybenzolc acid (174 mg) m 
CH,CI, was added gradually to the former soln After stlrrmg 

6 hr at room temp the products were extracted and purified by 

CC on silica gel with the solvent system of CH,CI,-MeOH-28% 
NH,OH (200 8 1) 1, [aID +65 3”, was obtamed with a yield of 

71% (190 mg) 
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