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In recent work in this laboratory(1,2), tautomeric equilibrium con-
stants (!_(4,) have been evaluated using an equilibrium cycle consisting of
the pK~values of the tautomeric mixture ahd sn appropriately chosen model
compound. In one application of this method, the 51, between the ammonium
and azonium forms of the first conjugete acid of p-dimethylaminocezobenzene
(DAB) were evaluated by compering its basicity (or the K, of the second
conjugate acid) with that of the p-trimethylsmmonioagobengzene cation (TAB).

We have now developed & method to estimate _!gr for such systems with-
out the need to establish the individual pK's or even the Hp-scale of the
solvent system. The method depends on the fact that curves of the ratio
[(BJIBE"] of any base plotted against acidity (messured in any convenient
way) are parallel in the region of interest(3). Thus, plotting the log-
arithm of the ratio [BMBK+] for the DAB and the corresponding TAB gives
two parellel curves (straight lines if B  is the measure of acidity) as
shown in Fig.l for L4'-methyl-DAB and 4‘'-methyl-TAB. The vertical distance
between these lines gives, directly, the ratio of the acidity constants of
the conjugate acids of the two compounds, the only experimental requirement
being that both compounds are measured in solutions of the game acidity.
As shown previously, Ky is given by(h):

Lp =Ko/ -t
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FIG. 1

A semilogaritimic plot of the value of [BI/BH') against
weight percent HC1 for 4'-Me-4<DAB and for k'-Me-~L-TAB

where Ka and K are the aclid dissociation constants of the second conju-
gate acid of the DAB and the acid dissociation constant of the conjugate
acid of the ™B, respectively. The ratio (BM[BE'] for either compound
1s obtained as usual by
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where ¢ and A are apparent extinction coefficient and absorbance of &
solution in the acidity range in which both acid and base are in equili~
brium, and the subscripted quantities are the corresponding properties of
the pure species as obtained in solutions of appropriate acidity.

This method was applied to the determination of 513 of the first
conjugate acid of 4'-methyl-DAB in equeous HC1 containing 2 ©/o ethanol.
In this particular case it was found necessary to use the extrapolation
procedure for AB and AZBH+ which was previously used to obtain consistent
results(4). The value obtained for 51‘ was 4.20 in excellent agreement
with the previous value of 4.13 in 20 0/p ethanolic sulfuric acid(1).
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