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Glycyrrhiz ic  acid and its sal ts  are  used in medicine in various diseases [1]. In par t icular ,  in the 
USSR the preparat ion g l i t s i ram,  consisting of the monoammonium salt of g lycyrrh iz ic  acid, is approved for 
medicinal use [2, 3]. 

In developing the technology of the production of g l i t s i ram and the technical documentation for  it, we 
came up against the question of the position of the ammonium group in the molecule of g lycyrrh iz ic  acid. 

Glycyrrhiz ic  acid is a diglucuronoside of g lycyrrhet ic  acid and contains three carboxy groups, two of 
which are in the glucuronic acid residues while one belongs to the g lycyrrhet ic  acid. 

In the p rocess  of prepar ing gl i ts i ram,  on crysta l l iza t ion from acetic acid,the t r iammonium salt is 
converted into the monoammonium salt .  It might be logical to assume that the substitution in g l i t s i ram is 
at the position of the carboxy group of the g lycyrrhet ic  acid. This is supported by the fact that the two 
carboxy groups of the glucuronic acid residues have the same basici ty  and, if after  the reaction with acetic 
acid only one carboxy group substituted by an ammonium ion remains  in g l i t s i ram,  this must  relate to the 
g lycyrrhet ic  acid, the acidity of which differs f rom that of glucuronic acid. This hypothesis was put fo r -  
ward by Abubakirov and Yatsyn [4]. 

To prove the location of the ammonium group in gl i t s i ram,  we used the method of molecular  spec-  
t roscopy.  

We recorded  the spec t ra  of g lycyrrhet ic  and g lycyrrh iz ic  acids and the t r iammonium and monoam-  
monium salts  of g lycyr rh iz ic  acid on a UR-20 infrared spec t romete r  in the 1800-1600 cm -1 region, i.e., 
where the vibrations of the carbonyl groups appear.  

It is known [3] that in the spec t rum of g lycyrrhe t ic  acid (Fig. 1, curve 1) the absorption band at 1705- 
1710 cm -1 is due to the carbonyl in position 11 and the absorption band at 1673 cm -1 to the carbonyl  of the 
carboxy group, the la t ter  being s t ronger  since it shows the influence of the OH group. 
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Fig. 1. IR spect ra  of g lycyrrhet ic  acid (1), g lycyrrh iz ic  acid 
(2) and its t r iammonium salt (3) and monoammonium salt (4). 
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The molecule  of g lycy r rh i z i c  acid di f fers  f rom that  of g lycyr rhe t i c  acid only by the p resence  of two 
glucuronic  acid r e s idues ,  wMch also have two carbonyl  groups .  These  carbonyl  groups give an absorpt ion  
m a x i m u m  at about 1604 cm -1, as can be well seen in the s p e c t r u m o f  g lycyr rh iz ic  acid (Fig. 1, cu rve  2). 

In the p r o c e s s  for  the production of g l i t s i r am,  an in te rmedia te  is the t r i a m m o n i u m  sal t  of g l y c y r r h i -  
zic acid where  the OH groups in the ca rboxyls  a re  rep laced  by ONH 4 groups,  which are  m o r e  po la r  and, 
consequently,  should i nc rea se  the intensi ty  of the absorpt ion bands of the carbonyls  n e a r  which they are  
located [5]. In the spec t rum of the t r i a m m o n i u m  sal t  of g lycyr rh iz ic  acid (Fig. 1, cu rve  3) this can be 
c l e a r l y  seen .  The intensi ty of the absorpt ion band of the carbonyls  of the suga r  pa r t  of the molecule  at 
1604 em -1 has  i nc reased  sharp ly  as com pa r ed  with g lycyr rh iz i c  acid. The intensi ty of the absorpt ion band 
of the carbonyl  of the aglycone at 1673 cm -1 has  also i nc r ea sed .  

The s p e c t r u m  of the monoammonium sa l t  (Fig. 1, cu rve  4) shows that the intensi ty  of the absorpt ion 
band of the carbonyl  pa r t  of the molecu les  (1604 cm -l) has fal len cons iderably ,  while the intensi ty of the ab-  
sorp t ion  band of the aglycone (1673 cm -1) r e ma ins  unchanged as c o m p a r e d  with the t r i a m m o n i n m  sa l t  of 
g lycyr rh iz ic  acid.  This shows that  the mos t  po la r  ONH 4 group, located in the aglycone, has  r ema ined  in the 
molecu le .  

Thus,  the ammonium group in g l i t s i r am is bound to the ca rboxy  group of g lycy r rhe t i c  acid. 
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