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N I G E L L I Y I N E  N-OXIDE - A  NEW I S O Q U I N O L I N E  A L K A L O I D  FROM THE S E E D S  OF 
N I G E L L A  S A T I V A  
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Abst rac t  - A new minor i soquinol ine  a l k a l o i d ,  n igel l imine  N-oxide, 

has been i s o l a t e d  from t h e  seeds of N i g e Z Z a  sativa and i t s  s t r u c -  

t u r e  has been determined on t h e  b a s i s  of s p e c t r a l  s t u d i e s .  

NigelZa satiua Linn. (Ranunculaceaei ,  l o c a l l y  known a s  Kalonji  i s  an indigenous 

herbaceous p lan t .  I t  grows i n  mediterranean c o u n t r i e s  and i s  a l s o  c u l t i v a t e d  

i n  Pakistan.  I t  i s  used as  a sp ice  as wel l  a s  f o r  t h e  t rea tment  of various 

d i seases .  1 -4  L i t t l e  work has previously  been c a r r i e d  o u t  on i t s  a l k a l o i d a l  cons- 

t i t u e n t ~ . ~ - '  Recently we have repor ted  a new unusual a l k a l o i d ,  n i g e l l i c i n e  f rom 

t h e  seeds of t h i s  p l a n t ,  t h e  s t r u c t u r e  of which was confirmed by x-ray d i f f r a c -  

t i on .8  I n  t h i s  communication we r e p o r t  t h e  i s o l a t i o n  and s t r u c t u r e  determination 

o f  a new minor a l k a l o i d ,  n ige l l imine  N-oxide, from t h e  seeds of m i g e l l a  s a t i u a .  

migella sativo seeds (20 kg) were soaked i n  e thanol  (35 L ) ,  crushed,  f i l t e r e d  

and the  solvent  was evaporated.  The concentra te  t h u s  obta ined was t r e a t e d  wi th  

d i e t h y l  e t h e r  t o  remove f a t t y  mater ia l .  The d e f a t t e d  m a t e r i a l  thus  obtained 

was b a s i f i e d  wi th  ammonia (conc.)  t o  pH 8-9. This crude mixture was e x t r a c t e d  

wi th  C H C 1 3 ,  d r i e d  wi th  anhydrous Na2SOq and evaporated t o  dryness (2.45 g ) .  This 

was subjected  t o  column chromatography using an open column, packed with s i l i c a  

gel-60. E lu t ion  wi th  inc reas ing  p o l a r i t i e s  of e t h y l  aceta te-acetone and 

chloroform-methanol r e s u l t e d  i n  a number of f r a c t i o n s .  The f r a c t i o n s  obta ined 

from 988 CHC13 : 2 %  MeOH and 96% C H C 1 3  : 4 %  MeOH were combined and subjected  t o  

p repa ra t ive  t l c  on 0.2 mm s i l i c a  g e l  (GF-254) p l a t e s ,  using C H C l j  : M e O H  

(8.8 : 1 . 2 )  a s  t h e  so lven t  system. A f a s t e r  running a l k a l o i d  ( R f  = 0.60,%3 rngi 

was thus  obtained as an amorphous, brown o p t i c a l l y  i n a c t i v e  ma te r i a l .  



The E.I. mass spectrum appeared to contain the molecular ion peak at m/z 203.0956 

(calcd. for C12H13N02, 203.0946). Subsequent spectra recorded using a field de- 

sorption technique showed the true molecular ion peak at m/z 219. Other promi- 

+ nent peaks in the mass spectrum appeared at m/z (relative intensity) 203 (M -0, 

loo%), 188 (2.16), 172 (2.08), 160 (27.62), 145 (7.79), 131 (5.56), 117 (10.73), 

97 (5.17), 85 (5.63) and 69 (8.26). 

The uv spectrum showed absorptions at A MeOH 236 nm, 267, 278, 289 nm (shoul- 
m u  

ders), 310 nm and 324 nm. A . MeOH 263 nm, 272 nm, 282 nm, 304 nm and 318 nm. The 
m m  

ir Spectrum (CHC13) showed prominent absorptions at 2900, 2845 cm-l (C-HI, 

1725 cm-I (kc=;-), 1600 m - I  (aromatic c=C), 1318, (&++6), 1155 cm-l (C-0) and 

902 cm-'(aromatic C-H). 

The 'H-NMR (CDC13, 300 MHz) indicated a 3-protons singlet resonating at 6 2.87 

for a methyl group attached to C-1. The downfield position of this signal is 

observed because of the charged nitrogen atom attached to C-1. Two singlets, 

each for 3 protons,at 6 4.01 and 6 4.04 indicated the presence of two methoxy 

groups attached to an aromatic system. The ortho disposition of these two 

methoxy groups was supported by the absence of meta-coupling between the two 

aromatic protons of the benzene moiety of the isoquinoline system. These two 

protons (C-5 H and C-8 H) appeared as singlets integrating for one proton each 

at 6 7.03 and 6 7.13. Two doublets each corresponding to one proton appeared 

at 6 7.38 and 6 8.13; these were mutually coupled with the same coupling cons- 

tant, 7.05Hr (JHH ortho) and were assigned to C-4 H and C-3 H respectively. This 

was further confirmed by carrying out homo-decoupling experiment for each doub- 

let. The position of the C-3 H doublet at 6 8.13 is consistent with the pre- 

sence of an adjacent quaternary nitrogen atom. 

On the basis of the above spectral studies we have assigned structure (1) to 

nigellimine N-oxide. 
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A closely related isoquinoline alkaloid N-methyl-6,7-dimethoxyisoguinolone 

has earlier been reported from Thalictrum nipinurn, a plant belonging to the 

same Ranunculaceae family. 9 
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