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Cytisine is obtained f rom the seeds of Thermopsis  lanceolata by extraction with dichloroethane [1] 
and f rom the epigeal parts  of Th. a l ternif lora  by aqueous extract ion with subsequent sorpt ion on ion-ex-  
changers [2]. The isolation of cytisine and the alkaloids accompanying it f rom the seeds of Th. lanceolata 
with dichloroethane is associated with large losses of cytisine during the extract ion of the alkaloids f rom 
its 10% solution with sulfuric acid and its regenerat ion.  In addition, it has been shown that cytisine reacts  
with dichloroethane to form condensation products - e thylene-N,N'-dicyt is ine  and N-fC-chloroethylcytisine. 
This reduces the yield of final product to 25% [3]. Consequently, the development of a method for  obtaining 
cytisine f rom the seeds which avoids the use of dichloroethane at all stages of production is of definite 
theore t ica l  and prac t ica l  in teres t .  With this a im we have investigated the possibil i ty of extract ing the a l -  
kaloids f rom the seeds of Th. lanceolata with water  and aqueous ethanol of various concentrat ions and the 
subsequent purif icat ion of the cytisine by means of ion-exchange res ins .  The content of cytisine in the ex-  
t rac ts  was determined grav imet r ica l ly  [4]. 

Extract  Mean concentrat ion of cyt i -  
sine in the extract ,  % 

Water  Mixture difficult to separa te  
Water  (from s teamed-out  raw 

material) " 
0.5% solution of hydrochloric 

ac id " 
Ethanol solution 

20% 0.05 
45% 0.07 
60% 0.07 

F rom the information given above it can be seen that a 45% solution of ethanol (sp. gr .  0.93 g / c m  3) 
in water  extracts  cytisine f rom the seeds well and a fur ther  increase  in the concentrat ion of ethanol will 
apparently lead to the production of pure ext rac ts ,  but the rate of extract ion does not r i se  and the amount 
of extractant  consumed for the complete extract ion of the alkaloids f rom the raw mater ia l  does not fall. 

EXPERIMENTAL 

Fifty k i lograms of the seeds of Th. lanceolata was extracted with 45% ethanol, and the bulk of the 
ethanol was distilled off f rom the extract  under  vacuum. The residue was f i l tered and passed through a 
layer  of KU-2 ion-exchanger  in the H form,  since we have previously  shown the selective sorption of cyt i -  
sine f rom an aqueous extract  by this ion-exchanger  and its effective desorpt ion by means of ammoniacal  
ethanol in a preceding investigation [5]. 

The d : 1 ratio of the ion-exchanger  was 1 : 4. The rate of flow of the extract  was 750 l i t e r s /h  • m 2. 

A fur ther  increase  in the rate of flow of the extract  led to an excess ive  increase in the height of the 
layer  of sorbent .  This is due to the saturat ion of the extract  with various protein substances and vegetable 
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fa ts  d i s s o l v e d  in the  e x t r a c t .  Then  the  s o r b e n t  was  w a s h e d  with w a t e r  and ,  a f t e r  the  l a s t  t r a c e s  of w a t e r  
had  been  d r i v e n  off  in v a c u u m ,  the  a l k a l o i d s  w e r e  d e s o r b e d  with a 4% s o l u t i o n  of a m m o n i a  in e thano l .  

The r a t e  of f low of  t he  e luent  was  200 l i t e r s / h  o m 2. 

The  e x t r a c t  ob ta ined  had  a s p e c i f i c  g r a v i t y  of  0 .870-0 .890 .  The r a t i o  of  c y t i s i n e  to e x t r a c t i v e  s u b -  
s t a n c e s  in it  was  1 : 4. The s o l v e n t  was d i s t i l l e d  off  f r o m  the  e lua t e  in a v a c u u m  s t e a m  a p p a r a t u s .  

The  s t i l l  r e s i d u e  was  b rough t  to  pH 10-12 with  a 40% s o l u t i o n  of  c a u s t i c  soda  and c a r e f u l l y  f i l t e r e d .  
The  a l k a l i n e  so lu t i on  of  the  a l k a l o i d s  was  s a t u r a t e d  with  s o d i u m  c h l o r i d e  and the a l k a l o i d s  w e r e  e x t r a c t e d  
with  s m a l l  p o r t i o n s  of  c h l o r o f o r m  un t i l  the  r e a c t i o n  fo r  c y t i s i n e  was  n e g a t i v e  [6]. A t o t a l  of s e v e n  e x t r a c t s  
was  ob t a ined .  The  c h l o r o f o r m  s o l u t i o n  was  d r i e d  with  a n h y d r o u s  s o d i u m  su l f a t e  and d i s t i l l e d  u n d e r  v a c u u m  
to  a p a s t y  r e s i d u e .  The  l a t t e r  was  q u a n t i t a t i v e l y  t r a n s f e r r e d  to a p o r c e l a i n  d i sh  and d r i e d  in a v a c u u m  
d r y i n g  c h e s t  at  a t e m p e r a t u r e  of  80-85°C unt i l  t he  l a s t  t r a c e s  of  c h l o r o f o r m  had  been  e l i m i n a t e d .  

The  d r i e d  m i x t u r e  of a l k a l o i d s  was  t r a n s f e r r e d  to  a p o r c e l a i n  m o r t a r ,  w h e r e  i t  was  c o v e r e d  with  a c e -  
tone  to  f o r m  a v i s c o u s  p a s t y  m a s s  and was  t r i t u r a t e d  fo r  1 h.  Then  the m i x t u r e  was  f i l t e r e d  on a s u c t i o n  
f i l t e r  and the  t e c h n i c a l  c y t i s i n e  r e m a i n i n g  on the  f i l t e r  was  w a s h e d  with  ace tone  and d r i e d  in  the  a i r .  

The  t e c h n i c a l  c y t i s i n e  ob t a ined  was  d i s s o l v e d  in  ace tone  and the  s o l u t i o n  was  f i l t e r e d .  Then i t  was  
coo l ed  to 15-20°C, a s m a l l  amoun t  of  e t h e r  was  added ,  and  the  m i x t u r e  was  lef t  in t he  r e f r i g e r a t o r .  A f t e r  
24 h,  the  c r y s t a l s  tha t  had  d e p o s i t e d  w e r e  f i l t e r e d  off f r o m  the  m o t h e r  l i q u o r  and d r i e d  in the  a i r .  The  
m o t h e r  s o l u t i o n  was  d i s t i l l e d  to s m a l l  v o l u m e  and  c oo l e d ,  and a s m a l l  amoun t  of e t h e r  was added  and the  
m i x t u r e  was  lef t  in the  r e f r i g e r a t o r  fo r  a day° 

The c r y s t a l s  t ha t  had  d e p o s i t e d  w e r e  f i l t e r e d  off, d r i e d ,  and c o m b i n e d  with  the  f i r s t  p o r t i o n .  The  
y i e l d  of  c y t i s i n e ,  which  s a t i s f i e d  the  r e q u i r e m e n t s  of  the  S ta te  P h a r m a c o p e i a ,  Xth Ed i t i on ,  was  0.9% of the  
weight  of the  s e e d s .  

SUMMARY 

A method  fo r  ob t a in ing  c y t i s i n e  f r o m  the  s e e d s  of  T h e r m o p s i s  l a n c e o l a t a  by  e x t r a c t i o n  wi th  aqueous  
s o l u t i o n s  of e thano l  and with  t h e  u s e  of c a t i o n - e x c h a n g e r s  has  b e e n  d e v e l o p e d .  In t h i s  p r o c e s s  the  y i e l d  of 
c y t i s i n e  is  0.9% of  the  weight  of  the  s e e d s .  
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