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NUPHACRISTINE-AN ALKALOID FROM NUPHAR LUTEUM 
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Abstract-From the rhizomes of Nuphar luteum a new Cl5 alkaloid, nuphacristine, has been isolated. The structure 
and stereochemistry of nuphacristine have been established on the basis of spectral analysis and chemical 
transformations. 

INTRODUCTION 

From the rhizomes of Nuphar luteum a number of 
monomeric (C,,N) and dimeric (C,,N,S) alkaloids have 
been isolated and characterized [l]. The quinolizidine 
ring system is present in many of the monomeric alka- 
loids and in all of the dimeric, sulphur-containing alka- 
loids. Some alkaloids occur as N-oxides, and others in the 
dimeric series, as S-oxides; a hemiaminal system is also 
present in some alkaloids [l]. We present here the 
structure and stereochemistry of a newly isolated C,,N 
alkaloid, nuphacristine 1, which has a novel array of 
functional groups. It became evident from the composi- 
tion of 1 (C,,H,,NO,) and from the nature of its 
functional groups that it belonged to the C, 5N group of 
Nuphar alkaloids containing a quinolizidine ring system 
(Fig. 1). 

RESULTS AND DISCUSSION 

Nuphacristine 1 was isolated in the following manner. 
The crude alkaloids of N. luteum were first chromato- 
graphed on alumina affording three fractions of varying 
polarity. The chloroform-methanol fraction, the most 
polar fraction, was then rechromatographed twice on 
silica gel. In this way nuphacristine, which gave a positive 
Dragendorff test, was obtained. The structure of 1 was 
deduced from an examination of its ‘H and ’ 3C NMR 
spectra and its mass spectrum, and confirmed by chemi- 
cal transformation to Nuphar alkaloids of established 
structure and stereochemistry. 
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gel CHCl,-MeOH = 17:3); R, = 0.48; TLC (alumina, 
CHCl,-MeOH = 93:7); R, = 0.18. 

Preparation of compound 2. To a soln of 1 (0.063 g, 
0.00023 mol) in EtOH (25 ml), NaBH, (0.035 g, 0.00093 mol) 
was added portionwise and the mixture was allowed 

to stand at room temp. The course of the reaction was 

monitored by means of TLC and when it was complete the 

EtOH was evapd. The residue was treated with H,O (20ml) and 

the mixture extracted with CHCI,. The CHCl, extract was dried 

(MgSO,) and the solvent removed in uacuo. The crude residual 
oil was chromatographed on Al,O, using CHCI,-MeOH = 99: 1 

as eluant. Yield: 0.052g (81.2%). [a];“= -54.2”; ‘H NMR 

(CDCI,)6:0.7-2.5(12H,m),3.08(2H,m,H-6e,H-4a),3.67(2H,d, 

5=2.5Hz,H-ll),3.78(2H,d,J=2.5HzH-l2),6,43(1H,s,br,B- 

furanyl), 7.39 (2H, m, a-furanyl); 13C NMR (CDCI,) 6: 27.7 (t, C- 
2), 28.2 (t. C-9), 29.6 (t. C-8), 34.1 (t. C-3), 34.9 (d, C-7), 44.3 (d, C- 
l), 56.5 (t. C-6), 60.3 (d, C-4), 64.2 (t, C-11), 64.5 (d, C-lo), 68.5 (& 
C-12), 108.9 (d, C-15), 128.7 (s, C-13), 139.5 (d, C-14), 143.5 (d, C- 
16). EIMS, m/z (rel. int.): 265 (M+, 22), 248 (5), 234 (19). 220 (7), 

206 (16), 194 (4), 193 (9), 178 (4), 152 (17), 121 (51), 114 (70). 107 

(12), 94 (50), 81 (19), 77 (13), 31 (100). TLC (alumina, 
CHCl,-MeOH=93:7) R,=0.29. 

Preparation ofcompounds 3 and 4. To 54 mg (0.00020 mol) of 2 

in hexamethylphosphoramide (1 ml) methyltriphenoxyphos- 
phonium iodide (0.368g, 0.0081 mol) [ll] was added and the 

mixture was heated with stirring at 70” for 3 hr. Na cyan- 

oborohydride (O.l02g, 0.0016 mol) was then added and the 

mixture was heated with stirring at 70‘ for 3 hr. Na cyano- 

borohydride (O.l02g, 0.0016mol) was then added and the 
The hexane extract was washed with H,O and dried (K,CO,). 

Evaporation of the hexane.gave a crude residue which was 

chromatographed on Al,O, affording from the hexane fraction 

22mg of 3 (46.2%) and 15.0mg of 4 (31.5%). Spectral data 

(13CNMR, ‘H NMR) for compound 3 were in agreement with 

those for deoxynupharidine, and for compound 4 with those for 

7-epi-deoxynupharidine [Z]. 
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