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The dissociation constants of pyr imid ine-5-  and pyr imidine-2-carboxyl ic  acids were de-  
termined to ascer ta in  the effect of the charac te r  of the substituent and its position in the 
pyrimidine ring. This effect was compared  with the effect of substituents on the d i ssoc ia -  
tion constants of the corresponding benzoic acids. 

In order  to ascer ta in  the effect of substituents in the pyrimidine ring, in a previous communication [1] 
we descr ibed the effect of substituents on the ionization constants of pyr imidine-4-carboxyl ic  acids.  In the 
present  study, we have investigated the effect of substituents in pyr imid ine-5-  and pyr imidine-2-carboxyl ic  
acids.  As compared  with pyr imid ine-2-  and pyr imidine-4-carboxyl ic  acids, pyr imidine-5-carboxyl ic  acid 
is the weakest acid, which is explained by the peculiar i ty of the 5 position in the pyrimidine ring [1]. The 
pK a values were determined for the pyr imidine-5-carboxyl ic  acids obtained since, except for isoorot ic  
acid (V1), there are  no dataon the ionization constants of these acids (Table 1) in the l i tera ture .  

It is interest ing to compare  acids II-IV with the correspondIng para-subst i tu ted benzoic acids [2]. 
The hydroxyl group in II exer ts  the same +C effect as in the corresponding benzoic acid (the changes in the 
PKa values are +0.33 and +0.37, respect ively) .  It would seem that this contradicts  the general ly  acknow- 
ledged data, according to which 2- and 4-hydroxypyrimidin~s ex i s t  in the lactam form.  The ring nitrogen 
atoms are apparently protonated in aqueous solutions under the conditions of t i trat ion of the acids, and the 
equilibrium is shifted to favor the hydroxy form.  The amino group in acid IV has a considerably g rea te r  
effect on the ionization constant than in p-aminobenzoic acid (the changes in the pK a values are  +1.31 and 
+0.75, respect ively) .  The NH 2 group in V has a still g rea te r  effect, and the pK a changes by +2.46. The de-  
c rease  in the ionization constants of IV and V under the influence of amino groups is in conformity with the 

TABLE 1. Ionization Constants of Pyr imid ine-5-ca rboxyl ic  Acids 
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3,16 
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3,39 
4,47 
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4,32* 
3,87 
3,10 

4,17 
4,54 

4,92 
5.00 

*According to the l i te ra ture  [3], the pK a is 4.16. 
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i nc r ea se  in the bas ic i ty  of 2 - am i no -  and 4 -aminopyr imid ines  as compared  with pyr imid ine  (the pK a values 
a re  3.54 and 5.71, r e spec t ive ly ,  as com pa red  with 1.30 for  pyr imidine) .  This  i nc rease  in the bas ic i ty  is 
due to the ex i s tence  of the amines  in the imino form,  which p romotes  the i r  m o r e  facile protonat ion.  The 
second hydroxyl  group in i sooro t ic  acid (VI) i n c r e a s e s  the pK a as compa red  with acid II by a lmos t  one 
o rde r  of magni tude,  which, in con t ras t  to orot ic  acid [1], is explained by the format ion of a s t rong hydrogen 
bond between the carboxyl  group and the C ----O group in the 4 posi t ion.  As compa red  with VI, the SH group 
in acid VII, like that in p -mercap tobenzo ic  acid, exhibits an e l e c t r c ~ - a c c e p t o r  effect  due to the f ree  d 
orbi ta ls  of the sulfur  a tom.  

The chlor ine  a toms in 2 ,4 -d ich lo ropyr imid ine -5 -ca rboxy l i c  acid (VIII) have a lmost  no effect  on the 
ionization constant  as c o m p a r e d  with unsubst i tuted acid I .  No explanation has yet  been found for  this fact ,  
if one takes  into account that the chlorine in o-chlorobenzoic  acid ve ry  marked ly  i n c r e a s e s  the ionization 
constant  of the acid as c o m p a r e d  with benzoic acid ~K a 2.89). 

We examined the t r a n s f e r  of the subst i tuent  effect  f rom the 5 position in py r imid ine -2 -ca rboxy l i c  
acid (IX) {pK a 2.99, K = 1.02 . 10 -3) only in the case  of 5 , b r o m o p y r i m i d i n e - 2 - c a r b o x y l i c  acid (X) (pK a 2.80, 
K = 1.58 �9 10-3), in which the b romine ,  as in p -b romobenzo ic  acid [2], i n c r e a s e s  the ionization constant  
only s l ight ly .  

EXPERIMENTAL 

The pK a values  of the pyr imid inecarboxyl ic  acids we re  de te rmined  by potent iometr ic  t i t ra t ion with 
an LPU-01 po ten t iomete r  at 20 ~ in aqueous solut ions.  The inves t iga ted  compounds were  obtained via the 
methods in [4,5] (I), [6,7] (II and III), [7] (IV and VI), [10] (VII), [11] (VIII), [12] (IX), and [13] (X). 
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