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Different 17 triazole derivativesweretitrated with tetrabutylammonium
hydroxide in four non-aqueous solvents (isopropyl acohal, tert-butyl
alcohol, N,N-dimethylformamide and acetonitrile), using potentiometric
method. The half neutralization potential values and the corresponding
pKavalues were determined for all cases.
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INTRODUCTION

The pKa of compound is an important property in both the life sciences and
chemistry, sincethe propensity of acompound to donate or accept aproton isfunda-
mental to understanding many chemical and biochemical processes™®. The pKa
value of amolecule aso determines the amount of protonated and non-protonated
forms at a specific pH and shows the equilibrium state of the chemical system®.
Depending on the extent of solvent interactionswith the associated and dissociated
forms, the equilibrium can be shifted toward the acid or the conjugate base side”. In
biochemistry, the information about the pKaval ues of ionizable groupsin aprotein
is essential for understanding its functional mechanism at moleculer level®. Many
biological systems use proton-transfer reactions to perform communication between
the extra cellular and intracellular media and the rate of the proton-transfer reaction
depend, among many other factors, on the pKa value of the species involved'.

There have been anumber of systematic studies of the basicity and acididity in
different mediausing different techniques®®, but unfortunately very few have dealt
with triazoles. It is well known that two major factors influence the basicity or
acidity of amolecule*, namely, structural and solvent effects. In most molecules
there are two or more structura effectsand it is usually difficult to assess how much
each effect contributes to the basicity or acidity of amolecule. Moreover, it is some-
times extremely difficult to differentiate between structural and solvent effects.
The considerable biological importance of triazoles has stimulated much work on these
derivatives™®?. Some naturally occurring substances of pharmacological interest
have been found to possess a triazole ring in their structure®®*. The exact role of



1454 Idamoglu et al. Asian J. Chem.

these derivatives in the mode of action as antibiotic or antitumor drugs remains
obscure®. In addition, these derivatives are reported to show a broad spectrum of
biological activities such as antifungal, antimicrobial, hypoglycemic, antihyper-
tensive, analgesic, antiparasitic, hypocholesteremic, antiviral, antiinflammatory,
antioxidant and anti-HIV properties**®.

An acceptable representation of the structure of a 1,2,4-triazole must take into
consideration itsamphoteric nature; the mobility of theimino hydrogen atom; more
stability, aromatic character and substitution pattern of the nucleus and the physical
evidencethat suggestsitsconsiderably polar nature. 1,2,4-Triazoleisreadily soluble
in polar solventsand only slightly soluble in nonpolar solvents, the solubility in the
latter being increased by substitution on the nitrogen atom.

In this paper, we tried to investigate structural and solvent effects of several
subgtituentsonthebasicity or acidity. The 1,2,4-triazol derivativeswastitrated potentio-
metrically as acids with tetrabutyl ammonium hydroxide in 4 non-agueous solvents
(isopropy! acohol, t-butyl alcohol, N,N-dimethylformamide and acetonitrile).

EXPERIMENTAL

In this study, 17 (3 series) different triazoles [(1-series), 3-methyl-4-(p-
aminophenyl)-4,5-dihydro-1H-1,2 4-triazol-5-one (1), 3-ethyl-4-(p-aminophenyl)-
4,5-dihydro-1H-1,2,4-triazol-5-one (2), 3-phenyl-4-(p-aminophenyl)-4,5-dihydro-
1H-1,2,4-triazol-5-one (3), 3-benzyl-4-(p-aminophenyl)-4,5-dihydro-1H-1,2,4-
triazol-5-one (4), 3-(p-chlorobenzyl)-4-(p-aminophenyl)-4,5-dihydro-1H-1,2,4-
triazol-5-one (5), 3-(p-methylbenzyl)-4-(p-aminophenyl)-4,5-dihydro-1H-1,2,4-
triazol-5-one (6), (2-series), 3-methyl-4-(p-hydroxyphenyl)-4,5-dihydro-1H-1,2,4-
triazol-5-one (7), 3-ethyl-4-(p-hydroxyphenyl)-4,5-dihydro-1H-1,2,4-triazol-5-one
(8), 3-phenyl-4-(p-hydroxyphenyl)-4,5-dihydro-1H-1,2,4-triazol -5-one (9), 3-benzyl
-4-(p-hydroxyphenyl)-4,5-dihydro-1H-1,2,4-triazol-5-one (10), 3-(p-chlorobenzyl)-
4-(p-hydroxyphenyl)-4,5-dihydro-1H-1,2,4-triazol-5-one (11), 3-(p-methylbenzyl)-
4-(p-hydroxyphenyl)-4,5-dihydro-1H-1,2,4-triazol-5-one (12), 3-(p-methoxy-
benzyl)-4-(p-hydroxyphenyl)- 4,5-dihydro-1H-1,2,4-triazol-5-one (13), (3-series),
3-(3-chloro)benzyl-4-phenyl-4,5-dihydro-1H-1,2,4-triazol-5-one (14), 3-(2'-chloro)
benzyl-4-phenyl-4,5-dihydro-1H-1,2, 4-triazol-5-one (15), 3-(2'-methyl)benzyl-4-
phenyl-4,5-dihydro-1H-1,2,4-triazol-5-one (16), 3-(3-methyl)benzyl-4-phenyl-4,5-
dihydro-1H-1,2 4-triazol-5-one (17)] were synthesized. All product were synthesized
according to the reported procedures™* (Scheme-|).

Potentiometric titrations, an Orion 720A model pH-ionmeter equipped with a
combined pH electrode (Ingold) and indicator elektrode were used. A magnetic
stirrer, asemi micro burette and a 25 mL beaker were also used in titrations. Before
potentiometric titrations, the pH meter was calibrated according to the instructions
supplied by the manufactures of the pH meter. During the titrations, the titrant was
added in increments of 0.05 mL after each stable reading and mV values were
recorded.
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The necessary chemical swere supplied from Flukaand Merck. After purifications,
isopropy! alcohol was used to prepare 0.05 N tetrabutylammonium hydroxide. For
al potentiometric titrations, 0.05 N tetrabutylammonium hydroxide in isopropyl

alcohol, which was prepared from 0.1 N tetrabutylammonium hydroxide by dilution,
was used.

RESULTSAND DISCUSSION

There have been studies about the potentiometric titrations of different 17 triazol
derivatives with tetrabutyl ammonium hydroxide in the non-agueous solvents such as
isopropy! acohol, methyl alcohal, t-butyl alcohol and acetone and the pKa values
were found between 9.79-16.05***, In this study, six compounds (1-6) some 3-alkyl
(aryl)-4-(p-aminophenyl)-4,5-dihydro-1H-1,2,4-triazol-5-ones, seven compounds
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(6-13) some 3-akyl(aryl)-4-(p-hydroxyphenyl)-4,5-dihydro-1H-1,2,4-triazol -5-ones
and four compounds (14-17) some 3-(aryl)-4-phenyl-4,5-dihydro-1H-1,2 4-triazol -
5-ones synthesized and all compounds were titrated potentiometrically with tetra-
butylammonium hydroxide in non-agueous solvents such asisopropyl acohoal (e = 19.4),
t-butyl acohol (e = 12), N,N-dimethylformamide (e = 37) and acetonitrile (¢ = 36).

Semi micro burette

Orion 720 A Model
PH - Ionmeter

Indicator elekirode ]

Combined pH
elektrode
(Ingold)

Magnet

Magnetic stirrer

Fig. 1. Potentiometric titration cell

ThemV values, which wereread from pH meter, were plotted versustetrabutyl
ammonium hydroxide volumes (mL) added andthus potentiometric titration curves
were formed for all the cases. From these curves, the half-neutralization potential
values were measured and the corresponding pKa values were calculated. All the
va ues presented arethe average of at least 5 measurements and the standard deviations
of each are listed. The half-neutralization potentials and the corresponding pKa
valuesfor all compounds, obtained from the potentiometric titrations with 0.05 M
tetrabutylammonium hydroxideinisopropyl acohoal, t-butyl alcohol, N,N-dimethyl-
formamide and acetonitrile, are given in (Table-1).

Itiswell known that the acidity of acompound depends on several factors. The
two most important factors are the solvent effect and molecular structure®™>*, Table-1
showsthat the half-neutralization potential s val ues and the corresponding pKavalues
obtained from potentiometric titrations depend on the non-agueous solvents used.
The results obtained illustrate that t-butyl alcohol is the best solvent. As can be
observed in (Fig. 2), for example, the potentia jump of compound 3 in the end-point
isvery largefor t-butyl alcohal. In addition, Table-1 showsthat the molecular structure
of titrated compounds effects the half-neutralization potentials and corresponding
pKa values depending on the substituents in the same solvent.
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Fig. 2. Potentiometrictitration curvesof 10° M 3-methyl-4-(p-aminophenyl)-4,5-dihydro-

1H-1,2 4-triazol-5-one (compound 1) solutions titrated with 0.05 M tetrabutyl-
ammonium hydroxide (TBAH) inisopropy! alcohol, tert-butyl alcohol, N,N-dime-
thylformamide and acetonitrile at 25 °C
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