
PARA-SUBSTITUTED BENZOHYDROXAMIC ACIDS : THERMODYNAMIC 
IONIZATION CONSTANTS AND APPLICABILITY OF HAMMETT 

EQUATION 

By Y. K. AGRAWAL*~ and J. P. SHUKLA*~ 

[Manuscript received 16 October 19721 

Abstract 

Thermodynamic ionization constants were determined in aqueous media at 25'. 
An attempt was made to correlate these constants with Hammett's equation. 

Introduction 

The hydroxamic acids are important in the field of analytical chemistry. In 
view of this it was desirable to obtain a knowledge of their ionization constants. 
Only a few concentration constants have been Therefore, in the present 
investigation the thermodynamic ionization constants of p-substituted benzohydrox- 
amic acids have been determined in aqueous medium at 25'. These constants were 
correlated with Hammett's o function. 

Experimental 

Hydroxamic Acids 

Thep-substituted hydroxamic acids were prepared by adapting the modified method described 
previ~usly.~ 

Determination of Ionization Constants 

The weighed quantity of hydroxamic acid (0.05 mol) was placed in a four-neck titration cell 
and dissolved by adding 47.5 ml of water. The solution was stirred for several minutes under an 
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atmosphere of nitrogen and titrated with 0. IM carbonate-free potassium hydroxide in 10 increments. 
After each addition the pH was recorded after 1 min. 

Results and Discussion 

The thermodynamic ionization constants, pKa, are given in Table 1. In Figure 1 
the pK, of benzohydroxamic acids are plotted against pK, of the benzoic acids to 
give a straight line. Equation (1) is obtained by the method of least squares: 

pKa = 1.02 Ko+4.62 (1) 

TABLE 1 
THERMODYNAMIC IONIZATION CONSTANTSOFP-SUBSTITUTED BENZOHYDROXAMIC ACIDS XC6H4CONHOH 
The experimental pK, values are the average of nine results. pKa difference is (pKa expt1)-(pK, 

least squares) 

PK, d' pKa P K ~  PKa PK 
exptl least squares Hammett difference benzoic acids 

a From Jaffe, H. H., Chem. Rev., 1953, 53, 191. 

Fig. 1 .-pK, of p-substituted 
benzohydroxamic acids against 
pK, of p-substituted benzoic acids. 

The pK, values in Table 1 established experimentally and calculated by the 
Hammett equation5 [log(K/K,) = pa] and least squares are in good agreement, 
having a maximum &0.03pKa unit deviation. Similarly, the plot of pK, values of 
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p-substituted benzohydroxamic acids against Hammett's o function gives a straight 
line with the slope p = 1.00 in agreement with the experimental values (Table 1). 
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