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Abstract: the procedure for the quantification of a potential drug substance of 

hepatoprotective action, 3-propyl-1H-2-oxo-4-hydroxyquinoline, was developed. A 

procedure for alkalimetric titration of the active pharmaceutical ingredient in 

dimethylformamide medium is suggested. The validation characteristics of the 

developed procedure have been studied, which showed the accuracy and precision of 

the procedure and allow using the method in the standardization process of a potential 

hepatoprotective agent. 
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Introduction: liver pathologies are often found among the world's population. 

Certain negative factors contribute to this phenomenon: an increase in infectious, 

medicinal, toxic, and autoimmune effects. A potential hepatoprotective medicat based 

on the structure of propyl-1H-2-oxo-4-hydroxyquinoline quinoline was synthesized at 

the National University of Pharmacy. Among the stages of introducing any new drug, 

an important place is given to questions of its standardization; therefore, the 

development of quality control methods for a potential drug is an urgent task. 

Purpose of the study: the aim of the work is to develop a methodic for the 

quantitative determination of 3-propyl-1H-2-oxo-4-hydroxyquinoline. 
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Materials and methods: for the experiment, we used a sample of the studied 

substance of chromatographic purity obtained by triple crystallization. 

3-Propyl-1H-2-oxo-4-hydroxyquinoline (Fig. 1) is a white crystalline powder, 

odorless, practically insoluble in water, sparingly soluble in ethanol, soluble in 

dimethylformamide. 
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Fig. 1. 3-Propyl-1H-2-oxo-4-hydroxyquinoline 

We used the analytical balance Axis ANG-200 and the measuring glass wear of class 

A [1-3]. The statistical studies were carried out by the common procedure. 

The appliance for potentiometric titration was prepared in accordance with the State 

Pharmacopoeia of Ukraine [4] and the instructions for the ionomer И-160M 

(indicator electrode is a glass electrode; reference electrode is a silver chloride 

electrode saturated with potassium chloride). Before the determination, the indicator 

electrode was soaked for 24 hours in dimethylformamide. The reagents used 

correspond to the requirements of the State Pharmacopoeia of Ukraine [4]. 

Results and discussion: an enol hydroxyl is contained in the structure of the 

molecule in position 4 of the quinoline cycle, due to which 3-propyl-1H-2-oxo-4-

hydroxyquinoline (I) exhibits weak acid properties. It seemed advisable to use 

alkalimetric titration as a possible method of quantitative determination. The 

quinolone studied is practically insoluble in water, and the acid properties of 

hydroxyl are weakly expressed that is why we chose alkalimetry in non-aqueous 

medium. We used dimethylformamide as a non-aqueous solvent because the acidic 

properties of the analyte are significantly enhanced in this solvent [5]. 0.1 M sodium 

hydroxide ethanolic solution was used as a titrant. The titration endpoint was fixed by 

the potentiometric method, which is more sensitive and accurate than the usage of 

indicator [6]. The determination of the end-point was carried out in two ways: 
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- by building an integral titration curve or graph of the dependence of the system 

potential on the titrant volume (Fig. 1); 

 

 

 

 

 

 

 

 

 

Fig. 1. Graph of the dependence of the potential on the volume of NaOH solution 

(integral curve) 

- by building a differential titration curve or graph of the dependence of the system 

potential on the change in titrant volume (Fig. 2). 

 

Fig 2. A graph of the dependence of the change in the system potential on the 

change in the volume of NaOH solution (differential curve) 
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An experiment using a chromatographically pure sample of 3-propyl-1H-2-oxo-4-

hydroxyquinoline (I) showed that the titration jump is clearly determined, and the 

slope index at the end-point point reaches 2380 mV/ml. 

According to the requirements of the European GMP standards [7,8], as well as the 

European Pharmacopoeia [9] and State Pharmacopoeia of Ukraine [4], the validation 

of new analytical procedure for quality control of medicinal substances is an 

obligatory procedure [10]. A series of quantitative measurements of 3-propyl-1H-2-

oxo-4-hydroxyquinoline (I) was carried out and the results of them were subjected to 

statistical analysis to obtain such validation characteristics of the developed technique 

as accuracy, precision, and linearity [11,12]. Metrological characteristics of the 

technique obtained are presented in the tab. 1. 

Table 1 

Metrological characteristics of the method of alkalimetric determination of 3-

propyl-1H-2-oxo-4-hydroxyquinoline 

μ (100%) ν x  s2 s Р,% t(P,v) ∆x ε 

100.00 5 100.06 0.1154 0.3397 95 2.57 0.87 0.87 

Thus, the statistical processing of the data obtained in a series of experiments showed 

that the suggested alkalimetric quantification provides reliable estimation of the 

quantitative content of the active substance, 3-propyl-1H-2-oxo-4-hydroxyquinoline. 

The developed procedure can be used in the preparation of analytical regulatory 

documentation for a potential medicinal substance. 

Conclusions: 

1. Based on the study of the physicochemical properties of 3-propyl-1H-2-oxo-4-

hydroxyquinoline, the conditions for its alkalimetric titration are developed and the 

procedure for its quantification is suggested. 

2. The validation characteristics of the developed procedure for the quantitative 

determination of 3-propyl-1H-2-oxo-4-hydroxyquinoline were studied. 

4. The suggested procedure for the quantification of the potential substance with 

hepatoprotective activity, 3-propyl-1H-2-oxo-4-hydroxyquinoline, allows obtaining 
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the correct and accurate results and can be used for the further standardization of this 

substance. 
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