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Various methods are  used to de te rmine  the molecu la r  weights of na tura l  coumar ins :  the s p e e t r o -  
pho tomet r ic  method [1], the m a s s - s p e c t r a l  method [2], and the c l a s s i ca l  method of Ras t  [3]. The most  ac -  
cura te  and universa l  is the spec t ropho tomet r i c  method. The m a s s - s p e c t r a l  method is technical ly  complex 
and is unsuitable in some  ca s e s ,  s ince on e lec t ron  impact  not all coumar ins  f o r m  the molecular  ion. The 
appl icabi l i ty  of R a s t ' s  c l a s s i ca l  method is f requent ly  l imi ted  by low accu racy  and by the poor  solubil i ty of 
coumar[n  compounds in the eutect ic  with camphor  (par t icular ly  for compounds of high molecular  weight). 
However ,  the spec t ropho tome t r i c  method may also  some  t imes  give cons iderable  e r r o r s  when the sub-  
s tances  decompose  in UV light and when the absorpt ion  band is diffuse. 

We have p roposed  a po la rographtc  method for  determining the molecular  weights of coumar ins  which 
is f ree  f r o m  the defects  desc r ibed  above. 

By using the ra t io  between the molecu la r  weight and the diffusion coefficient ,  together  with I l k o v i~s  
equation [4] we have der ived  the following equation for de termining molecu la r  weights:  

11~/ lOt6 lit ' Mst. Clx(~;) 

where  M x is the molecu la r  weight of the coumar in  under investigation; Is t  is the magnitude of the cur ren t  
of a s t andard  coumar in  solution, pA; I x is the magnitude of the cur ren t  of the coumar in  solution under in- 
vestigation,/aA; Mst  is the mo lecu l a r  weight of the s tandard  coumar in  compound; Cst is the concentrat ion of the 
s tandard  coumar in  solution, mM; and C x is the concentra t ion of the coumar in  solution under inves t iga-  
t ion %. We have checked the equation exper imenta l ly .  

The work  was p e r f o r m e d  on an Lp-55 polarograph .  Cha rac t e r i s t i c s  of the capi l la ry :  1.80 mg 2/3 
sec  1/2. Coumar in  i tself  was used as the s tandard  compound. 

Method of Determinat ion.  About 0.02 g (accurate ly  weighed) of the coumar in  compound was dis-  
solved in 70 ml of solvent  (water,  methanol ,  ethanol,  or  mixtures  of water  and alcohols) ,  and the solution 
was made up to the m a r k  in a 100-ml f lask.  To 5 ml of the resu l t ing  solution was added 3 ml of the back-  
ground solution [5% LiC1, 5% (C2Hs)tNI], and the mixture  was p laced in an e l ec t ro lyze r  and s t i r r ed ,  and ni-  
t rogen was p a s s e d  through it for 5-10 min. Then po la rography  was c a r r i e d  out in the range  f r o m  1.0 to 
2.0 V with cathodic polar izat ion.  

We have de te rmined  the molecular  weights of the following s tandard  compounds by this method: 
6 -methy lcoumar [n ,  xanthotoxin, f raxinol ,  bergapten ,  umbel l iprenin ,  peucenidin,  osthole,  angelicin,  i sop im-  
pinell in,  p so ra l en ,  l ibanotin,  visnadin,  i sopenty lcoumar in ,  f raxinol  ace ta te ,  and impera to r in .  The re la t ive  
e r r o r  of the de te rmina t ion  was ± 2.5%, and the t ime  of a de terminat ion  15-20 min. 

The method has been used to de te rmine  the molecu la r  weights of a number  of coumar ins  isolated 
f r o m  plants (athamantin,  peucenidin,  and libanotin).  The po la rographic  r e su l t s  were  checked by mass  spec -  
t roscopy ,  UV spec t roscopy ,  and the Ras t  method. 
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