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The presence  in cardenolides of a butenolide ring leads to pronounced absorption in the UV region 
with a maximum at 216-220 nm. The constancy of the molar  extinction of the majori ty  of cardenolides pe r -  
mits the absorption in this region of the UV spec t rum to be used for determining their  molecular  weights 

(mol. wts.) (see, for example, [1]). 

At equal weight-volume concentrat ions,  the optical density Dmax depends only on the molecular  weight 
of the substance [2]; it is inversely proportional to the molecular  weight. For  those cardenolides which 
have no groupings affecting the extinction of the butenolide ring, what has been said can be represented  in 
the fo rm of the relation M× Dmax = f .  The magnitude o f f  (it may be called the molecular  absorption at a 
given concentrat ion C) is constant for a given concentration (weight-volume) of cardenolides.  Thus, for 
0.003% solutions it is 444. However, f changes according to the concentration.  This relationship is shown 
graphically in Fig. 1. 

Workers  who are  going to make use of the method descr ibed for determining molecular  weights will 
find it desirable to plot this graph on a large scale,  which will enable the values o f f  to be read f rom itwith 
a g rea te r  accuracy  than is possible f rom Fig. 1. We give the f igures for the plotting of the graph: for a 
weight volume concentrat ion of 0 .001%,f  is 152; at 0.002% it is 298; at 0.003% 444, and at 0.004% 598. The 
range of concentrat ions is selected in such a way that the measurement  can be per formed in the optimum 
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Fig. 1. Dependence o f f  on c ( f=DmaxXM; 
c of the cardenolides in wt.-vol .  % • 10-3). 
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T A B L E  1 

Cardenolide 

Erychroside 
Er¥cordin 
Dgsglucoerycordin 
Erythriside 
Alliotoxin 
Alliside 
Glucoalliside 
Cheiranthoside 
Glucoerysimosol 
Erychrosol 
A11iotoxigenin 
3-Epistrophanthidin 
3-Epistrophanthidol 
Evonogenin 
Glucoevonogenin 
Neoglucoerysimoside 

t : a l c ,  I Error, 
ound 1% 

664.71 666.81 --0,3 
691.91 698.8I --1,0 
532.51 536.71 --0,8 
841.41 828.91 +1,5 
540.01 536.71 +0,6 
550.51 oo~=='~. "~', , --0,4 
708.41 714_81 --0,9 
538.21 534.5F +0,7 
859.91 860.91--0,1 
, , , , . , ,  558.81 + 0 , 4  
395.71 390.51 +1.3 
405.2[ 404.51 +0,2 
408.51 406.bl 4-0,5 
402.01 406.51 --1,1 
5t~3.41 568.71 --0,9 
867.1] 858.~1 q- l ,0  

r e g i o n  of the  s c a l e  of the  i n s t r u m e n t  and,  consequen t l y ,  w i th  the 
s m a l l e s t  e r r o r .  F u r t h e r m o r e ,  i t  e n s u r e s  the  p o s s i b i l i t y  of d e t e r -  
m i n i n g  the m o l e c u l a r  we igh t s  of c a r d e n o l i d e s  wi th in  wide  l i m i t s  - 
f r o m  a g l y c o n e s  to p o l y g l y c o s i d e s .  

A l l  the  m e a s u r e m e n t s  w e r e  p e r f o r m e d  on S F - 4  and S F - 4 A  
i n s t r u m e n t s  us ing  a b s o l u t e  e thano l  and q u a r t z  c e l l s  (1 cm) .  In the  
p lo t t ing  of the  g r a p h  ( see  F ig .  1) the  op t i ca l  dens i ty  (Dma x) was  
m e a s u r e d  in the  216-220 n m  r e g i o n  fo r  a l a r g e  n u m b e r  of known 
c a r d i a c  a g l y c o n e s  and m o n o - ,  d i - ,  and t r i g l y c o s i d e s ,  i . e . ,  for  c a r -  
d e n o l i d e s  wi th  d i f f e r e n t  m o l e c u l a r  w e i g h t s .  

In i n v e s t i g a t i n g  new g l y c o s i d e s ,  we d e t e r m i n e d  Dma x in the  
216-220 n m  r e g i o n  u n d e r  the s a m e  cond i t ions  and c a l c u l a t e d  the  
m o l e c u l a r  we igh t  f r o m  the f o r m u l a  

/ 
M--  

Dmax 

The  va lue  o f f  u s e d  is  tha t  ob ta ined  f r o m  the  g r a p h  fo r  the  ac tua l  c o n c e n t r a t i o n  of the  c a r d e n o l i d e  u n d e r  
i n v e s t i g a t i o n  tha t  was  u s e d .  

The  e r r o r  of the me thod  d id  not  e x c e e d  1.5%. T a b l e  1 g ives  the  r e s u l t s  of m e a s u r e m e n t s  fo r  s o m e  
of the  new c a r d e n o l i d e s  i s o l a t e d .  

A s  m e n t i o n e d  above ,  the m e t h o d  is  a p p l i c a b l e  to those  c a r d e n o l i d e s  tha t  con ta in  no g r o u p i n g s  a f f ec t ing  
the ex t i nc t i on  of the  bu teno l ide  r i n g .  Such g r o u p i n g s  a r e  a C = C bond in the s t e r o i d  p a r t  of the  m o l e c u l e  
and an a l c o h o l i c  g roup ing  at  C-16 (whe the r  f r e e  o r  e s t e r i f i e d ) .  An a n g u l a r  c a r b o x y  g r o u p  (at C-10)  and 
an epox ide  r i n g  a l s o  change  the i n t e n s i t y  of a b s o r p t i o n  of the  bu teno l ide  r i n g ,  a l though  to a s m a l l e r  ex ten t .  
In d e t e r m i n i n g  the m o l e c u l a r  we igh t s  of such  c a r d e n o l i d e s  (and they  a r e  found c o m p a r a t i v e l y  r a r e l y ) ,  it  
i s  d e s i r a b l e  to p lo t  o t h e r  g r a p h s  s i m i l a r  to  tha t  g iven  in the p r e s e n t  p a p e r  u s ing  fo r  th i s  p u r p o s e  known 
compounds  con ta in ing  the func t iona l  g r o u p s  m e n t i o n e d .  
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