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METHOD FOR THE QUANTITATIVE DETERMINATION OF 

DEOXYPEGANINE FROM Peganum harmala 

E. K. Dobronravova and T. T. Shakirov UDC 547.944/945+543 

The epigeal par t  of Peganum harmala  (family Lygophyllaceae) contains a number of alkaloids [1]. We 
propose a method for the quantitative determination of deoxypeganine in the plant raw mater ia l  which consists  
in obtaining the combined alkaloids f rom this mater ia l  separat ing them by chromatography,  and determining 
the deoxypeganine in the eluate by micro  nonaqaeous t i trat ion [2]. The deoxypeganine was separated f rom the 
accompanying alkaloids in a thin nonfixed layer  of alumina in the c h l o r o f o r m - b e n z e n e - a c e t o n e  (12 : 6 : 9) s y s -  
tem. The Rf value for  peganine, deoxypeganine, vasicinone, deoxyvasicinone, peganol, harmine,  harmaline,  
peganidine, deoxypeganine and pegamine are,  respectively,  0.02, 0.25, 0.10, 0.76, 0.55, 0.40, 0.06, 0.02, 0.07, 
and 0.64. On elution with chloroform, 98-100% desorption was achieved. 

Below we give the charac te r i s t i cs  of the statist ical  t reatment  of the resul ts  of the determination of 
deoxypeganine (0.5-2.0 mg) by a c i d - b a s e  ti tration in anhydrous acetic acid using a solution of perchlor ic  acid 
as the ti trant:  

h -x S': S S -  a ta k P'a Erel .t- 

8 10{),40% 2.760 1.661 0.587 0.'J5 2.365 1.388 1.38 96 

The amounts of deoxypeganine in the raw mater ia l  was found in the following way. A 2 0-g portion of the 
comminuted a i r -d ry  raw mater ia l  was wetted with 20 ml of a 10% solution of ammonia, and the alkaloids were 
extracted exhaustively with chloroform. The extract  was concentrated to 25 ml and f rom 5 ml of this extract  
the total alkaloids were obtained in the usual way [3] and were dissolved in 5 ml of ethanol. On a plate (13 x 
18 em) with a layer  of alumina (activity grade HI, par t ic le  size 0.2-0.1 mm; layer  thickness 1.5 mm, pH of a 
10% aqueous suspension 4.2-4.5) was deposited 0.5 ml of the ethanolic solution of the combined alkaloids and 
chromatography was ca r r i ed  out in the above-mentioned system. A "marke r  'v - 0.5 ml of a 0.5% ethanolic 
solution of deoxypeganine hydrochloride - was deposited on the same plate, which was t reated in the moist  
state with Dragendorff ' s  reagent. The alkaloids were eluted with 100 ml of chloroform,  the result ing solution 
was evaporated to dryness,  and the residue was dissolved in 5 mi of glacial acetic acid and t i t rated with 0.01 
N perchlor ic  acid until the solution acq,lired a blue color  (indicator Crysta l  Violet). The amount of deoxy- 
peganine in the raw mater ia l  (x, %), r e fe r red  to the absolutely dry weight, was calculated f rom the formula  

x = ~--1L22__:_' v ,  
p (lOO - ~0 ' 

where V 1 is the volume of 0.01 N perchlor ic  acid solution consumed in the titration, ml; p is the weight of the 
raw material ,  g; h is the moisture  content of the raw material ,  %; and 1 ml of 0.01 N perchlor ic  acid solution 
corresponds  to 0.001722 g of deoxypeganine. A control  experiment  was per formed in parallel .  The method 
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developed was used  to find the amount of deoxypeganine in the he rb  Peganum h a r m a l a  col lected in the Dzhizak 
oblas t  of the Uzbek SSR - f r o m  0.3 to 0.08 % of the weight of the dry  raw ma te r i a l .  The re la t ive  e r r o r  of the 
method is  :~5%. 
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The leaves  of Ammodendron eichwaldi Ldb. (family Leguminoseae)  col lected in the environs of K r a s -  
novodsk in the f ru i t - bea r i ng  per iod  (April 8, 1972) contained l .  8% of total  alkaloids.  

There  is informat ion in the l i t e r a tu r e  only on the quali tat ive composi t ion  of the alkaloids in this plant 
[1, 2]. The invest igat ion showed that alkaloids a re  p re sen t  in all the pa r t s  of the plant and they were  found in 
the g r e a t e s t  amount (2.7%) in the g lumes of the pods. The alkaloids were  de te rmined  quanti tat ively in the 
var ious  o rgans  by the g r a v i m e t r i c  method. 

By extract ion,  5 kg of a i r - d r y  leaves  of the plant  concerned yielded 45 g of combined alkaloids.  This 
ma t e r i a l  was sepa ra t ed  by success ive  ext rac t ion f rom alkaline solution with the following solvents:  pe t ro l eum 
ether ,  benzene,  and eh lo re f rom.  The pe t ro leum ether  f rac t ion  (16 g) cons is ted  mainly of paehycarpine ,  which 
was identified f rom the mel t ing point of i ts  hydriodide and by a mixed melt ing point. 

The benzene ex t rac t  (18 g) by ch romatography  on a column of a lumina (activity g rade  ID and elution with 
benzene (fract ions 1-15) yielded a base  with Rf 0.58 (3.7g) giving a pe reh lo ra t e  with mp 213-215°C a mix ture  
of which wi th / - lupan ine  pe rch lo ra t e  mel ted  without depress ion .  When the column was eluted with c h l o r o f o r m -  
benzene (1 : 1), f rac t ions  16-35 yielded a base  with Rf 0.41 (0.8 g). The base  with Rf 0.41 was an oil giving a 
c rys t a l l i ne  p i c r a t e  with nap 252-253°C. According to its spec t r a  (UV, IR, and mass  spect ra)  and a d i rec t  c o m -  
pa r i son  with an authentic sample ,  this  alkaloid was identified as anagyrine.  F rac t ions  36-52 [ c h l o r o f o r m -  
benzene (1 : 1)] yielded a base  with Rf 0.27 (7.2 g), mp 135-136°C, which was identified f rom its phys icochem-  
ieal  p r o p e r t i e s  and s pec t r a l  c h a r a c t e r i s t i c s  as methylcyt is ine.  

When 13 g of the ch lo ro form f rac t ion  was chromatographed  on a column of a lumina (activity grade  rr), 
elution with c h l o r o f o r m - b e n z e n e  (2:1) gave eyt is ine with mp 155-156°C (0.7 g) (fract ions 1-10). F r o m  f r a c -  
tions 11-27 we isola ted yet another  base ,  with Rf 0.81 (0.6 g), mp 58-60°C, which gave a pe r ch lo ra t e  with mp 
198-200°C. A mix ture  of this base  with an authentic sample  of ammodendr ine  gave no depress ion  of the mel t -  
ing point. This is the f i r s t  t ime that  all  s ix of these  bases  have been isola ted f rom Ammodendron  eichwaldi. 
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