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A m o n g  the  known m e t h o d s  f o r  the  i s o l a t i o n  of f o e t i d i n e  [1], the  i o n - e x c h a n g e  me thod  h a s  p r o v e d  to be  
e c o n o m i c a l l y  r a t i o n a l  f o r  i n d u s t r i a l  p r o d u c t i o n  [2, 3]. One of the s t a g e s  of t h i s  m e t h o d  i s  l iquid  e x t r a c t i o n .  
We have  s t ud i ed  the  p r o c e s s  of the  d i s t r i b u t i o n  of  f o e t i d i n e  in the  e l u a t e - o r g a n i c  so lve n t  s y s t e m .  

F o r  the  c o m p l e t e  e x h a u s t i o n  of the  e lua te ,  s e v e n  c o n t a c t s  of the  p h a s e s  a r e  r e q u i r e d ,  wi th  a r a t i o  of 
e l u a t e  and o r g a n i c  so lven t  of 3 : 1 in each  con tac t .  

In  the  f i r s t  t h r e e  c o n t a c t s  of the  p h a s e s ,  about  90% of the d e s i r e d  p r o d u c t  is  ob ta ined ,  and in the  r e -  
m a i n i n g  con t ac t s ,  in a d d i t i o n  to  the  c o m b i n e d  a l k a l o i d s ,  a l a r g e  amoun t  of f o r e i g n  s u b s t a n c e s  i s  e x t r a c t e d  
the  e l i m i n a t i o n  of which  is a s s o c i a t e d  with g r e a t  l o s s e s  of foe t id ine .  Conse que n t l y  it would  b e  d e s i r a b l e  to 
e x t r a c t  t h r e e  t i m e s .  

T a b l e  1 g i v e s  i n f o r m a t i o n  on the  e x t r a c t i o n  of  f o e t i d i n e  by  o r g a n i c  s o l v e n t s  and m i x t u r e s  of t h e m  in 
the  e l u a t e - o r g a n i c  s o l v e n t  s y s t e m  a t  de f in i t e  v a l u e s  of the  pH of the  e lua t e .  T h e  amoun t  of f o e t i d i n e  was  
0.07% of the  t o t a l  we igh t  of the r a w  m a t e r i a l .  

Thus ,  i t  ha s  b e e n  shown tha t  the  d i s t r i b u t i o n  coe f f i c i en t  of f o e t i d i n e  in t h e  o r g a n i c  s o l v e n t s  s t ud i ed  is 
f a i r l y  high; wi th  an  i n c r e a s e  in the  pH of the e l u a t e  the  d i s t r i b u t i o n  c o e f f i c i e n t  f a l l s ,  which  i s  e x p l a i n e d  by 
the  f o r m a t i o n  of an  e m u l s i o n  and the i n c o m p l e t e  s e p a r a t i o n  of the p h a s e s .  A good s o l v e n t  fo r  the  e x t r a c t i o n  
of  f o e t i d i n e  f rom the e lua t e  p r o v e d  to b e  g a s o l i n e -  c h l o r o f o r m  (4 : 1). 

TABLE 1. Distribution Coefficients of Foetidine in Organic Solvents as 
Functions of the pH 

Alkaloids, [Foetidine,%[ .ALkal°ids'. ]Fv~,.~,~,,~, .^~*~A~-^ %11 
~o wt. of raw alkaloids j gp ~io wt. ot raw alkaloids [ gp 

Solvent material ] material --- 
pH 8 pH I0 

Benzene 
Gasoline 
Chloroform 
Dichloroethane 
Gasoline - chloro- 
• form (4 : 1) 

Gasoline - chloro- 
form (2 : 1) 

Gasoline ~ benzene 
1.1 Gasoline - benzene/1; 2 / 

Gasoline - ben zene 
Gasoline - dichloro- 

ethane (4 : 1) 
Diehloroethane - benzene 
(I : 4) 

Dichloroethane - chloro- 
form (2 : 1) 

0,133 [ 

0,108 
0,15 

0,135 

o, lO2 
0,125 
0,141 

0,I19 

0,128 

0,175 

33 
28,5 

33 

40,8 • 
31,8 
30,3 

35 

31 

24 

0.106 I a2fi~ol nt isolated 
1,8 0.106 
3,3 0.095 

3,7 0,O85 

2,9 0,104 
2,5 0,073 
3,1 0,085 

3,3 0,085 

2,4 0,09 

3 0,175 

38 I 2,5 

36 2,1 
42,1 2,5 

50 3,1 

41 3,2 
54 2,3 
47,4 2,5 

50 3,1 

42,5 2, l 

23 2,5 

I n s t i t u t e  of the C h e m i s t r y  of P l a n t  S u b s t a n c e s ,  A c a d e m y  of S c i e n c e s  of the U z b e k  SSR. T r a n s l a t e d  
f r o m  K h i m i y a  P r i r e d n y k h  S o e d i n e n i i ,  No. 4, pp.  565-566,  J u l y - A u g u s t ,  1973. O r i g i n a l  a r t i c l e  s u b m i t t e d  
J a n u a r y  31, 1973. 

© 1975 Plenum Publishing Corporation, 227 West 17th Street, New York, N. Y. 10011. No part o f  this publication may be reproduced, 
stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, microfilming, 
recording or otherwise, without written permission o f  the publisher. A copy o f  this article is available from the publisher for $15.00. 

537 



1° 
2. 
3. 

L I T E R A T U R E  C I T E D  

Dzh. Sargazakov,  Z. F. I smai lov ,  and S. Yu. Yunusov, Dokl. Akad. Nauk UzSSR, No. 6, 28 (1963). 
I. N. Za torskaya ,  R. I. Alimov, and T. T. Shakirov, Khim. Pr i rodn .  Soedin., 657 (1972). 
T. T. Shakirov, I. N. Za torskaya ,  S. Yu. Yunusov, Z. F. I smai lov ,  A. Maksudov, and S. Abdizhabbar-  
ova, USSR Authors '  Cer t i f ica te  No. 321,037; Byul. Izobret . ,  No. 34 (1971). 

538 


