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Protonation of a weak base according to
(1)

yields only one BH+-form. In aqueous strong acid solutions equilibrium
(1) is characterized by two parameters, i. e. by its рКви+ and solvation
parameter (m*) values {’]. The mathematical procedures used for the
estimation of рКвн+ and m* values f 1 are based on the assumption that
the dependence of the measured parameter (e) on the protonation ratio
/= свн +/св may be given by the equation

e= , "l'_j_/ Bв+ (2)

where ев and еВн+ are the e values for B- and BH+-forms respectively.
The protonation of some weak bases seems to be more complex: there

is good reason to believe that in strongly acidic media monoprotonation
of some weak bases (hydroxybenzenes and their alkyl esters [3], for
instance) may occur yielding the O-protonated (iBH + ) and/or C-proton-
ated ( 2BH+) form. The species [BH+ and 2BH+ are both monoprotonated
differing in chemical structure only. Accordingly, we can write

B+H+^!BH+,
B+H+^ 2BH+. 1 ]

The ratio c iBh +/c
2bh+ depends on the medium used. As a rule, in a

system containing little or no water the C-protonation ( 2 BH+) dominates.
On the other hand, in strong acid-water mixtures with moderate acid
concentrations the O-protonation (iBH + ) prevails. In acidic solutions bet-
ween these two extremes both the monoprotonated forms, iBH+ and 2BH+,
may coexist in rather comparable concentrations. If so, the measurable
parameter is given by

e= I+л+/, eß+' '

I+Л+/2 i+/|+7; w
where /i=c iBh +/cb and 72=c

2 bh+Ab- Because of their different chemical
structure, the species iBH+ and 2BH+ have different e values and
8 2bhh respectively). In this situation (Eq. (4)) there is no possibility
of characterizing the basicity of the base studied by a single basicity
constant (Abh + ) and a single solvation parameter (m*). Instead of
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Simulated dependences B=ф (% acid) according to Eq. (4); the respective I 1 and /2
values were obtained by Eq. (5). The following parameters were used;
1 pK bh*=—3.00, pK bh+= —7.00, m* =0.55, m* =1.20,

1 2 1 ’2
£b = 100, e bh+=1.60, 8 bh+ =2.30;

1 2
2 pK bh*=—4.50, pK bh*=—6.00, m* =0.70, m* =l.lO,1 2 12

8b = 1.00, в вн+=2.50, б bh+=2.00;
1 2

3 pK ВП+ ——3.00, pK bh+== —7.00, m* =0.55, tn* =1.20,1 2 1 ’ 2
Bb= 1.00, 8 BH+ — 2.30, Б вн*= 1.60.

1 2

that two basicity constants, /С
I вн+

, /С
2вн+

, and two solvation para-
meter (m*) values, m*, m*, should be used. Assuming that the Cox-
Yates method [ l ] is applicable to Eq. (3), the indicator ratios and /2
may be obtained from equations

log /1= log Сн>+т*IХ+рК
1 вы*,

(5)log/2=logc H*+m*y+pK 2BH*.

It is obvious that in the case of two protonated forms (Eq. (3)), the
calculation of рК 2вя+

, tn* and m* values is more complicated
than in a simple case (Eqs. (1) and (2)). The values of pKx вн+, pK

2внп
tn*, and m* may be obtained from Eqs. (4) and (5), applying non-
linear regression methods to them (minimizing differences between
the measured and calculated e values in Eq. (4)).

The flexibility of Eq. (4) is shown in Figure: the “nonideal” behaviour
of dependences e= (p (% acid), not well understood in terms of Eq. (2),
is now quite a rule and may easily be explained by assuming that Eq. (3)
represents the process studied.
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