
T H E  P O L A R O G R A P H I C  B E H A V I O R  O F  T H A L S I M I N E  

D.  A .  R a k h i m o v a ,  E .  K .  D o b r o n r a v o v a ,  
a n d  T .  T .  S h a k i r o v  

UDC 547.944/945+543.253.422 

T h a l s i m i n e ,  i s o l a t e d  f r o m  the e p i g e a l  p a r t  of  T h a l i c t r u m  s i m p l e x  [1, 2], i s  a p h a r m a c o l o g i c a l l y  ac t ive  
a l k a l o i d  [3]. The p r e s e n t  p a p e r  g i v e s  the r e s u l t s  of a p o l a r o g r a p h i c  s tudy of t h a l s i m i n e  and of  a c h r o m a t o -  
p o l a r o g r a p h i c  d e t e r m i n a t i o n  of i t s  amoun t  in p lan t  r aw m a t e r i a l .  

In a s tudy  of  the e l e c t r o c h e m i c a l  p r o p e r t i e s  of t h a l s i m i n e  at  a d r o p p i n g  m e r c u r y  e l e c t r o d e  we found 
tha t ,  on a s u p p o r t  of  t e t r a e t h y l a m m o n i u m  h y d r o x i d e  in an aqueous  a l cho l i c  m e d i u m ,  the a l k a l o i d  f o r m s  two 
w a v e s :  a d i f fus ion  wave  with  El /2  = - ( 1 . 4 0 - 1 . 4 5 )  V and a c a t a l y t i c  wave  wi th  E l /2  = - ( 2 . 2 0 - 2 . 2 5 )  V. F o r  
a n a l y t i c a l  p u r p o s e s  we u s e d  the f i r s t  wave ,  the l i m i t i n g  c u r r e n t  of  which i s  p r o p o r t i o n a l  to the c o n c e n t r a -  
t ion in the  r a n g e  f r o m  1.5" 10 -~ to 1 . 5 . 1 0  -4 M. The  s i m i l a r  p o l a r o g r a p h i c  b e h a v i o r s  of t h a l s i m i n e  and i t s  
d i h y d r o c h l o r i d e  in the  r e g i o n  of w o r k i n g  c o n c e n t r a t i o n s  in (C2Hs)4NOH enab l ed  u s  to use  a s a m p l e  of  t h a l -  
s i m i n e  d i h y d r o c h l o r i d e  a s  s t a n d a r d .  In th i s  c a s e ,  in the c a l c u l a t i o n  f o r m u l a  a c o r r e c t i o n  f a c t o r  i s  i n t r o -  
d u c e d  which i s  equa l  to the r a t i o  of the m o l e c u l a r  w e i g h t s  of  the a l k a l o i d  and i t s  s a l t .  

The n u m b e r  of  e l e c t r o n s  p a r t i c i p a t i n g  in the r e a c t i o n  of t h a l s i m i n e  w a s  d e t e r m i n e d  by p o l a r o g r a p h i c  
m i c r o c o u l o m e t r y  [4] and w a s  found to be two. Then it w a s  a s s u m e d  that  i t  i s  the double  bond of the d i h y d r o -  
i soqu ino l ine  r i n g  that  u n d e r g o e s  r e d u c t i o n  and the p r o d u c t  of  the e l e c t r o d e  r e a c t i o n  m a y  be d i h y d r o t h a l s i -  
mine .  T h i s  a s s u m p t i o n  w a s  c o n f i r m e d  by a c o m p a r i s o n  of the p o l a r o g r a p h i c  b e h a v i o r  of  t h a l s i m i n e  and i t s  
syn the t i c  d i h y d r o d e r i v a t i v e  [5]. The l a t t e r  showed no d i f fus ion  wave  but  r e t a i n e d  the c a t a l y t i c  wave .  The 
e l e c t r o d e  p r o c e s s  can  be e x p r e s s e d  by the fo l lowing  s c h e m e :  

Or:'H~OCHa, 

OCUa ~--,.,~j 
It  i s  c h a r a c t e r i s t i c  tha t  the r e d u c t i o n  of the >C-----N bond of  t h a l s i m i n e  - a  b i m o l e c u l a r  compound  - t a k e s  
p l a c e  at  the s a m e  value  of  E l /2  a s  the r e d u c t i o n  of  m o n o m o l e c u l a r  compounds  such as  3 , 4 - d i h y d r o p a p a v e -  
r ine  and 3 , 4 - d i h y d r o p a p a v e r a l d i n e  [6]. J u s t  l ike  the l a t t e r ,  the a l k a l o i d  u n d e r  i nves t i ga t i on  f o r m e d  d i s t i n c t  
t w o - e l e c t r o n  d i f fus ion  w a v e s  in B r i t t o n - R o b i n s o n  bu f f e r  so lu t ions  in the pH r a n g e  f rom 3 to 10. The s e c -  
ond, c a t a l y t i c ,  wave  of  t h a l s i m i n e  on a suppo r t  of (C2Hs')4NOH d e c r e a s e d  with an i n c r e a s e  in the c o n c e n t r a -  
t ion of e thano l  and suppo r t i ng  e l e c t r o l y t e  and did not depend  on the he igh t  of the m e r c u r y  co lumn above  the 
d r o p p i n g  e l e c t r o d e .  

To s e p a r a t e  the t h a l s i m i n e  f r o m  a c c o m p a n y i n g  a l k a l o i d s  [7] we u sed  t h i n - l a y e r  c h r o m a t o g r a p h y  in a 
nonf ixed  l a y e r  of a l u m i n a  in the b e n z e n e - a c e t a t e  (8 : 2) s y s t e m .  On e lu t ion  with c h l o r o f o r m ,  d e s o r p t i o n  
a m o u n t e d  to 98-100 7c. By t h i s  me thod  we d e t e r m i n e d  the amoun t  of  t h a l s i m i n e  in c h l o r o f o r m  e x t r a c t s  f r o m  
p lan t  r aw m a t e r i a l  (Table  1). 

E X P E R I M E N T A L  M E T H O D  

The e x p e r i m e n t s  w e r e  p e r f o r m e d  on an L P - 5 5 A  p o l a r o g r a p h .  The  c h a r a c t e r i s t i c s  of the c a p i l l a r y  at  
hHg 45 c m  w e r e :  m = 0.76 m g / s e c  -1, t = 3.5 sec  in i N KC1. An e l e c t r o l y z e r  wi th  an i n t e r n a l  anode was  
u s e d ,  and the t e m p e r a t u r e  of the d e t e r m i n a t i o n s  was  25 ± 0.5 ° C. 
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T A B L E  1. Resu l t s  of  the Quant i ta t ive  D e t e r m i n a -  
t ion of T h a l s i m i n e  in Raw Mate r i a l s  
! 
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A n a t y s i s  of  Raw Mater ia l .  A 20-g  sample  (weighed with an a c c u r a c y  of  0.01 g) of  the comminu ted  
raw m a t e r i a l  (prac t ic le  s ize  1-40 mm) w as  wet ted  with 20 ml of 8% a m m o n i a  solut ion and s t i r r ed .  The 

a l k a l o i d s  w e r e  exhaus t ive ly  e x t r a c t e d  with c h l o r o f o r m  in a Soxhlet appara tus .  The e x t r a c t  was  c o n c e n -  
t r a t ed  to I 0 - 1 5  ml  and was  quant i ta t ive ly  t r a n s f e r r e d  to 25-ml  m e a s u r i n g  f lask,  and i ts  vo lume was  made  
up to the m a r k  with c h l o r o f o r m .  A definite amount  {0.5-1.0 ml) of the e x t r a c t  was  depos i ted  on a plate (13 x 
× 18 cm) with a nonfixed l a y e r  of  a lumina  (act ivi ty g rade  II) and c h r o m a t o g r a p h e d  in the s y s t e m  ment ioned  
above.  A c h r o m a t o g r a m  was  run unde r  the same  condi t ions  on a plate (9 × 18 cm)  with a Wmarkern [0.1 ml  
of  an e thanol ic  solution of tha l s imine  d ihydroch lo r ide  (concent ra t ion  0.5 m g / m l ) ] ,  and this  w a s  shown up in 
the m o i s t  s tate  with D r a g e n d o r f f ' s  r eagen t .  The sec t ion  of so rben t  c o r r e s p o n d i n g  to the tha l s imine  spot in 
the R] 0.6 • 0.05 reg ion  was  e luted with 50 ml  of  c h l o r o f o r m  in a Schott  No. 4 funnel. The e luate  was  e v a p o -  
ra ted  to d r y n e s s  and the res idue  was  d i s so lved  in 2.5 ml of  0.1 N (C2Hs)4NOH in 50 % ethanol  and p o l a r o -  
g raphed  with cathodic  po la r i za t ion  of the dropping  e l ec t rode  of f r o m  - 1 . 0  to - 1 . 7  V. A s t anda rd  solut ion of 
tha l s imine  d ihydroch lo r ide  conta in ing  0 .5-0 .8  m g / m l  was  p o l a r o g r a p h e d  unde r  the same  condi t ions .  The 
amount  of  tha l s imine  (x, 'Yc) r e f e r r e d  to the d r y  raw m a t e r i a l  was  ca lcu la ted  f r o m  the fo rmula :  

10.0,897.Cst .H x .v,-v., 
x == P.Hst .v3.(100-- h) , 

whe re  Cs t  is the concen t r a t ion  of the solution of  the s t andard  sample ,  m g / m l ;  Hst  is the height  o f  the wave 
for  the s t andard  subs tance ,  m m ;  Hx is the height  of  the wave of  the subs tance  being de t e rmine d ,  m m ;  p is 
the weight  of  raw m a t e r i a l ,  g; h is the m o i s t u r e  content  of the raw m a t e r i a l ,  %; v 1 is  the vo lume of  the c h l o -  
r o f o r m  ex t r ac t ,  ml;  v 2 is the volume of  the solut ion in the e l e c t r o l y z e r ,  ml ;  v 3 is the volume of  the c h l o r o -  
f o r m  e x t r a c t  depos i ted  on the c h r o m a t o g r a m ,  ml;  0.897 is the fac to r  equal  to the ra t io  of the m o l e c u l a r  
we igh t s  of  the alkaloid and i ts  sal t  (636.7/709.7).  

SUMMARY 

In a study of the polarographic behavior of thalsimine in an aqueous alcholic solution of (C2Hs)4NOH 
it was found that the product of the electrode reaction is dihydrothalsimine. 

A chromatopolarographic method for the quantitative determination of thalsimine in the epigeal part 
of Thalictrum simplex has been proposed. 
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