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RHAZIC INE - A  NEW ALKALOID FROM LEAVES OF RHAZYA STRICTA 
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Abstract  - A new a lka lo id ,  '"rhazicine" has been i s o l a t e d  from the  

leaves of Rhazya h i n i c i a  t o  which s t r u c t u r e  (3 )  has been assigned. 

Rharya hZnicZa (Decaisne) i s  a small glabrous e r e c t  shrub which grows pro- 

fuse ly  i n  various p a r t s  of p a k i s t a n . l r 2  It i s  reputed i n  t h e  indigenous 

system of medicine a s  a b i t t e r  ton ic  and as a cu ra t ive  f o r  chronic rheumatism, 

f o r  so re  t h r o a t  and i n  f e ~ e r . ~ ' ~  I t  has been demonstrated t h a t  e x t r a c t s  of 

R . d . t n i c t a  show marked leucopenic e f f e c t  i n  r a t s  when given  rally.^ A number 

of cy tb tox ic  a lka lo ids  have been reported from t h e  p lant .  
6 

The e thano l i c  e x t r a c t  of t h e  f r e s h  leaves  (95 kg) of R.b.tnic. ta was concentra- 

ted t o  e gum and dissolved i n  10% a c e t i c  ac id .  The non-alkaloidal port ion 

was removed by ex t rac t ion  with e t h y l  ace ta t e .  The a c i d i c  aqueous so lu t ion  was 

bas i f i ed  with aqueous m o n i a  t o  pH 11 and ex t rac ted  with e t h y l  ace ta t e  t o  

a f fo rd  the  crude a lka lo ids  (350 9x1). The a lka lo ida l  ma te r i a l  wae subjected 

t o  f l a s h  chromatography over s i l i c a  g e l  f o r  preliminary f r ac t iona t ion .  Elu- 

t i o n  with increas ing p o l a r i t i e s  of pe t  e t h e r ,  benzene, chloroform, e t h y l  

a c e t a t e  and methanol afforded a number of f r a c t i o n s .  The f r a c t i o n  obtained an 

e l u t i o n  with pet.ether-chloroform ( 4 ~ 5 )  was concentrated and again subjec- 

ted t o  column chromatography over s i l i c a  ge l .  Elut ion with MeOH-EtOAc (1:9) 

afforded a mixture of 4 a lka lo ids  which were separated on precoated s i l i c a  g e l  

p l a t e s .  The slower moving band was separa ted  and again subjected t o  t h i n  layer  

chromatography over precoated p l a t e s  (aluminium oxide,  Merck F254, type E) using 

EtOAc-EtOH (9 : l )  as t h e  e luen t .  

The slower moving a lka lo id ,  named rhazic ine ,  gave an orange coloured r eac t ion  

with Dragendroff's reagent and a dark pink coloure t ion with CeS04 solut ion.  It 

was obtained a s  white c r y s t a l l i n e  needles (hygroscopic),  l a  I D =  + 65O ( C H C 1 3 ) .  

The substance afforded a c h a r a c t e r i s t i c  indol ine  UV spectrum, AmaxMeOH 213 mn, 

249 nm, and 295 nm, and AminMeOH 230 m and 275 m. The I R  s p e c t m  (CHC13) 

showed absorpt ions  a t  3500 an-' (N-H) , 3400 ( O H ) ,  1738 cm-' (ke to  C=O) and 

1720 cm-1 ( e s t e r  c=o).  High re so lu t ion  mass s p e c t r m e t r y  afforded the  exact  

mass t o  be 368.1741 which agreed with t h e  mass ca lcula ted  f o r  t h e  formula 

C21H24N204 (368.1737), i nd ica t ing  the  presence of eleven double bond equivalents  

i n  the  molecule. Other major peaks were present  a t  m/z 350.1630 (ca lc .  f o r  
+ 

C21H22N203 : 350.1630, M -H20), 322.1665 (ca lc .  f o r  C20H22N202 : 322.1681, 



M+-H 0-CO), 214.0860lal ( ca l c .  f o r  C13H12N02 : 214.08681, m/z 182.0603(bl(calc. 2 
f o r  C12H8N0 : 182.0605),167.0779(~) (ca lc .  f o r  C12HgN : 167.07351 and m/z 

122.0972(dl(100%, ca lc .  f o r  C8H12N : 122.0969). The fragmentation was found 

t o  be s imi la r  t o  t h a t  of rhazimine7 previously i s o l a t e d  by u s  from t h e  

same plant.  

The 'H-WR spectrum i n  CDC13 ahowed a three-proton double-doublet a t  6 1.53 

lJ1=7Hz, J2=2.5Hz) which was assigned t o  the  e thyl idene methyl group. A 

t h ree  proton s i n g l e t  a t  6 3.56 was cons i s t en t  with the presence of carbo- 

methoxy group, while another low f i e l d  s i n g l e t  a t  6 4.91 ( 1 H )  was assigned 

t o  t h e  C -proton. A one proton q u a r t e t  a t  6 5.4 (J=7Hz) was assigned t o  t h e  2 
O le f in ic  proton of the  e thyl idene group. The aromatic protons afforded com- 

plex m u l t i p l e t s  i n  the  region between 6 6.5-7.3 ppm. 

The 1 3 ~ - t ? 4 ~  spectrum (CDC1 ) showed seve ra l  i n t e r e s t i n g  f ea tu res .  Gated sp in  3 
echo measurements e s t ab l i shed  t h a t  a downfield s i g n a l  a t  6 84.52 assigned 

t o  C was a methine carbon atom. These s t u d i e s  a l s o  demonstrated t h a t  t h e  2 
two downfield s igna l s  a t  6 48.32 and 6 51.64 (assigned t o  C3 and CZ1 car- 

bon a t ans  respect ively)  were both -CH2 groups. These assignments s t rongly  

support  the  conclusion t h a t  bond between C-2 and C-3 is broken i n  (31. The 

l3c-NI4~ of rhazic ine  was very s imi la r  t o  t h a t  of rhazimine ( 2 ) ,  the  major 
d i f ference  being the  absence of t h e  C-2 ketimine carbon resonance found i n  

rhazimine and the  appearance of a s igna l  a t  6 84.52 due C-2.  The chemical 

s h i f t  assignments of carbon a t m s  of rhaz ic ine  are presented i n  t a b l e  1. 

-- 

Carbon No. I Chemical s h i f t  1 Multiplicity* 1 Carbon No. I Chemical s h i f t  I Mlltiplicity* ................................................................................... 
2 84.52 -CH 13  142.55 -C- 

3 48.32 -CH 1 4  23.09 -CH2 
2 

5 57.42 -CH 15 36.91 CH 

6 27.64 -CH2 16 61.20 -C- 

7 54.16 -C- 17 a 

8 126.16 -C- - I 8  12.59 -CK3 

9 128.43 CH 19 119.44 CH 

10 118.32 CH 20 140.94 -C- 

11 115.82 CH 2 1  51.64 CH2 
1 2  128.26 CH e s t e r  C=O 170.88 

e s t e r  CH 
3 

52.94 
................................................................................... 

7-9 
a = s igna l  too  weak t o  be detec ted;  on conversion t o  rhazimine it occurred a t  

6 214.11.7-9 

' = establishd by gated spin echo measurements. 
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Rhaeicine was found to dehydrate on attempted acetylation with acetic anhy- 

dride and pyridine. The product afforded a faster moving spot which was 

separated by preparative layer chromatography. The substance afforded an 

indolenine UV spectrum and M' at m/z  350. The dehydration product was iden- 

tified as rhazimine (2) previously isolated by us from the same plant, by 

direct comparison with an authentic sample.' Reduction of rhazicine with 

NaBH4 in MeOH at 30°c for 12 hrs afforded dihydrorhazimine (4) which showed 
+ an indoline uv spectrum and M at m/z 352. Other major peaks were present 

at m/z 323, 293, 263, 214 and 122 (100%). The conversion of rhazicine to 

rhazimine (2) and dihydrorhazimine (4) showed that rhazicine bears the same 

unusual aeco structure as rhazimine with the C-2/C-3 bond cleaved. On the 

basis of these data structure (3) is assigned to rhazicine. 

Rhazicine probably arises in the plant by a modified intramolecular Polonovski 

fragmentation reaction of a precursor such as ( 1 )  followed by hydration of 

the ketimine system (scheme 1). 
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