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One of the fac to r s  responsible  fo r  the development  of co lo r ime t r i c  methods of analyzing cardenol ides  
i s  the use of highly sensi t ive chromophor ic  reagents .  

Recently,  the react ion with 2 ,2 ' ,4 ,4 ' - te t ran i t robiphenyl  (TNBP) has been proposed for  detect ing Digi- 
tal is  cardenol ides  [1, 2]. In the p resen t  paper  we show the possibi l i ty of using this reagent  for  the analysis  
of the cardenol ides  of the strophanthidin se r i es .  

2 ,2 '4 ,4 ' -Tetrarf i t robiphenyl  was synthesized by the Ullmann react ion [1]. The influence of the concen-  
t ra t ions of the alkali and of the reagent  on the adsorpt ion maximum (Dma x) of the complex in the de te rmina-  
tion of ca rd iac  glycosides  has been investigated (Table 1). 

It can be seen f rom Table 1 that the optimum concentrat ion of the reagent  is a 0.15 ethanolic solution 
of TNBP and the optimum concentrat ion of alkali is a 0.15 N aqueous solution of caust ic  potash. With a 
fu r the r  i nc r ea se  in the concentrat ion of e i ther  the reagent  o r  the alkali,  the stabil i ty of the complex falls  
sharply.  

Under  the influence of light, Dma x of the T N B P - g l y c o s i d e - a l k a l i  complex dec rea se s .  Thus, if this 
complex is  kept  in the light f o r  15 min, Dma x falls  by 25.8%. Consequently,  in determining the amount of 
cardiac  glycosides  a f t e r  the addition of the alkali the solution must  be placed immedia te ly  in the chamber  
of the spec t ropho tomete r  o r  be s tored in the dark.  

TABLE 1. Influence of the Concentrat ions of TNBP and 
of Alkali on Dma x of the Absorption of the T N B P - G l y c o -  
s ide*-Alka l i  Complex 
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* Concentrat ion of ol i tor is ide  0.0248 mg/ml .  
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TABLE 2. Compara t ive  Results  of the React ions of Cardiac  
Glycosides  of the Strophanthidin Ser ies  with TNBP and 
DNDPS 

Glycosides 

Strophantihidin 
Cymarin 
Ery_simin 
k.Strophanthin-B 
Erysimoside 
Olitoriside 

TNBP DNDPS 
M 

404,51 26460 254,2 
570,83 26360 455 

26320 461 728.57°'69  61.o 
714,82 368,6 
714,82 26420 369,6 

t E I t~t 

rain 

18--24[ 8--10 24650 
18--201 8--10124800 
18--221 8--12124800 
18--23112--13124800 
20--22 I0--15 24400 
22--25 9--12 24800 

tE I a t  

E1 Gill 
rain 

610 3,5 1,5 
427 1,5 
474,7 4 1 
340 4,5 1,5 
341 5 2 
347 5 2 

Note. The f igures  fo r  the react ion  with dini tro diphenyl sulfone 
(DNDPS) were  taken f rom the l i t e ra tu re  [3]. 

The r e su l t s  of expe r imen t s  on the determinat ion of the cardenol ides  of the strophanthidin s e r i e s  by 
react ion with TNBP (averages  of 10-12 determinat ions)  a r e  given in Table  2. 

I t  can be seen f r o m  Table  2 that the m o l a r  extinction coeff icient  (~) of the cardenol ides  of a given 
aglycone with TNBP, as with DNDPS, does not depend on the s ize and p r e sence  of the suga r  moei ty .  

With the use of TNBP, £ for  the cardenol ides  i n c r e a s e s  by 10% as  compared  with DNDPS. TNBP is  
also cha rac t e r i zed  by a longer  t ime of constancy of Dma x (At 8-12 min) as compared  with 1-2 min fo r  
DNDPS, which fac i l i ta tes  the m e a s u r e m e n t  and p e r m i t s  the quanti tat ive de te rmina t ion  of the card iac  g lyco-  
sides to be p e r f o r m e d  on a s p e c t r o m e t e r ,  which i n c r e a s e s  the sensi t iv i ty  of the method as compared  with 
the photocolor imet r ic  method. 

EXPERIMENTAL 

The work was performed on anSF-4 spectrophotometer (Area X 610 nm) using TNBP with mp 166-167°C 
(the results of microanalysis corresponded to the calculated figures). 

A 0.15% ethanolic solution of TNBP and a 0.15 N aqueous solution of KOH were  p repa red .  The solu-  
tion of the cardenol ides  (chromatographica l ly  homogeneous) w e r e  p r e p a r e d  in spec t roscop ic  ethanol with 
concentra t ions  of 0.02-0.05 m g / m l  (observance  of the B o u g u e r - L a m b e r t - B e e r  law).  The cardenol ide  
constants  were  de te rmined  by a known method [1, 3, 4]. 

C O N C L U S I O N S  

The poss ib i l i ty  of analyzing the cardenol ides  of the s trophanthidin s e r i e s  with 2 ,2 ' , 4 , 4 ' - t e t r an i t r o  - 
biphenyl has  been shown. 
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