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F R O M  N u p h a r  l u t e u m  
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O .  N .  T o l k a c h e v  
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We have p rev ious ly  [1, 2] r epo r t ed  the isolat ion f rom the dry rh i zomes  of Nuphar luteum L. (European 
cowlily) of a new sul fur -conta in ing a l k a l o i d -  nuphleine C30H4204N2 S. The prepara t ion  lutenurine,  possess ing  
pro t i s toc ida l  and ant imicrobia l  act ivi ty  has been c rea ted  on the bas is  of this alkaloid.  

It was shown that nuphleine contains two furan r ings and two hydroxy groups  p resen t  in the a posit ions 
to ni t rogen atoms° The reduct ion of nuphleine with sodium t e t r ahydrobora t e  gave a quantitative yield of 
thiobinupharidine,  for  which s t ruc tu re  (I) has r ecen t ly  been es tab l i shed  [4, 5]. 

We give the r e su l t s  of a spec t roscop ic  study of nuphleine which pe rmi t s  s t ruc tu re  (II) to be asc r ibed  to 
i t .  
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The tbiobinupharidine molecule  (I) has six carbon a toms in a posit ions to ni t rogen a toms :  4, 4 ' ,  6, 6' ,  
10, and 10' .  In the NMR spec t rum of nuphleine there  a re  two one-proton singlets  the half width of which change 
on the addition of D20 (Table 1) ; these s ignals  mus t  be  ass igned to protons geminal  to hydroxy groups.  

Thus,  posi t ions 4 and 4 ' ,  and 10 and 10' ,  a re  excluded for  the hydroxy groups and only posi t ions 6 and 6' 
r e m a i n  poss ib le .  

The NMR s p e c t r a  also conf i rmed the equator ia l  or ientat ion of the fl-furyl groups ( t rans-d iax ia l  coupling 
constants  8.0 and 8.5 Hz for  the protons at C 4 and C4,) and of the methyl  groups at C 1 and C l, (upfield shif t  of 
the s ignals  of these groups by 0.17 ppm on pass ing  f rom CDC13 to C6D 6 [5]). 

One of the hydroxy groups f o r m s  an in t r amolecu la r  hydrogen bond and the other  is f r ee ;  in the IR spec-  
t r u m  of a dilute solution of nuphleine in CCI 4 (0.001 M) there a re  two bands in the region of s t re tching v i b r a -  
tions of OH bonds - a nar row one at 3628 cm -1 and a broadened one at 3535 cm -1. This is also shown by the 
NMR resu l t s  - one of the H C - O H  signals  is broadened (W1/25.0 Hz) as the r e su l t  of hindrance to exchange; 
on the addition of D~O the signal na r rows  (see Table  1). A considera t ion of a model  shows that the fo rmat ion  
of an in t r amolecu la r  hydrogen bond is imposs ib le  only for an axial OH group at C6,. In the case  of an equa-  
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TABLE 1° Fea tu res  of the NMR Spect ra  of Nuphleine* 

2 CH,-CH I C-CH~-S- 

0.89; d; 2,18; d; 13,0; 
5,Q; 6H lH 

2.71; d; 13,0; 
1H 

Furan 
Solvent c,-H C~'-S C6-H C,'-H 

~,--H J ¢L--H 

CDCIa 3.58; q; 14,24;.. s 3.98; s; 6,36; us ;[ 7;, ; 
i 

6,0; 8,0 3,5; IH 2rl 4r133 
US; 

3,70; g W] 5, s D°O 
6,5; 8,o 7 W 1"2,6 

c D~( 7 
2,9 

C.D65,0 ;0 '72;  d; [IH'lS; d; 1 3 ' 0 ; 6 H  }HI12--.66; d; 13.0; 5,5;3'37; q;8,5 5,04'31; s: [34. g18; s; 16'35; m; 16H'31; m ; H  17.33; m; 7.47. m, 

[IH 
*s) singlet;  d) doublet; q) quar te t ;  m) mult iplet ;  us) unresolved or 
weakly reso lved  signal appear ing in the fo rm of a singlet .  

tor ia l  OH group at C~, converse ly ,  the format ion  of a fa i r ly  s t rong hydrogen bond with the sulfur atom is pos -  
s ible.  This gives grounds for  assuming  that the hydroxy group at C¢ is axial  and that at C~ is equator ia l .  

The following considera t ions  can also be made to conf i rm the equator ia l  posit ion of the C~ hydroxygroup .  
The format ion  of pe r ch lo ra t e s  of carb inolamine  ba se s  takes place with the spli t t ing out of water ;  on subsequent 
alkalinization,  the anhydro der iva t ives  a re  rehydra ted .  Naturally,  the reor ienta t ion  of the hydroxyl in the a -  
carbinolamine fo rm will be de te rmined  by the configuration of the subst i tuent  on the neighboring carbon a t o m -  
the a t tack of the OH- ion will take place f rom the side opposite to that of the mos t  voluminous substi tuent.  
Since the isolat ion of nuphleine includes a stage of passage  through the pe rch lo ra te ,  on pass ing to the base  the 
C 6 hydroxy group mus t  occupy the t r ans  posit ion with r e s p e c t  to the sulfur atom, i:e., the equatorial  posit ion. 

Similar  r esu l t s  have been obtained in the reduction of s imi l a r  sys t ems  with sodium te t radeu te robora te ;  
the deuter ium en te rs  the t rans  posit ion with r e s p e c t  to the sulfur atom [5]. 

Thus,  the s t ruc tu re  of nuphleine can be exp re s sed  by formula  (II). The resu l t s  that we have obtained 
show that the 6,6 ' -dihydroxythiobinupharidine (6,6 '-dihydroxythionuphlutine-A) [6] is identical with nuphleine. 

E X P E R I M E N T A L  

The NMR spec t r a  were  taken on a Ha-100D ins t rument  at 20°C; 0 - TMS. The IR spec t ra  were  taken on 
a UR-20 spee t rophotomete r .  

SUMMARY 

A structure is proposed for nuphleine - a sulfur-containing alkaloid isolated previously from the roots 
of the European cowlily. 
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