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SUMMARY

The method of determining concomitant impurities in substance 
3-(trifluoroacetyl )-imydazo[1,2-a]pyrimidine was developed. The chromatography profile in impurities, which synthesised from the derivative imydazo[1,2-a] pyrimidine at first time in conditions of the reverse-phase version of the high liquid chromatography method’s was studied. The validation of the development method was conducted.
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STATEMENT OF THE PROBLEM

In the last decades observes the improve the mechanisms of quality providing with medicines ( drugs) in the world. Some European rules and national guidance determinate the requirements to providing with a quality of drugs throughout its life cycle. The conception of "GxP" suppose performance of constant for each phase of the cycle requirements from the pharmaceutical development to control pharmacovigilance for medicines which are in circulation. Conformation the quality of active pharmaceutical ingredients (APIs) accordingly by demand of the State Pharmacopoeia of Ukraine (SPU) by using analytical methods of qualitative and quantitative determination of different analysis methods’. The method of analytical control should be validated . This gives the obtaining a correct results of researches with the required precision [1,2]. Thus, the development and validation of method for determining attendant impurities in biologically active substance at the stage of pharmaceutical development product is a relevant task.

POINTED EARLY UNRESOLVED PARTS OF THE COMMON PROBLEM

The main attention to derivatives of imidazo[1,2-a]pyrimidine primarily due to wide spectrum their biological activity [5]. The object of study was chosen synthesized the substance 3-(tryflyuoroatsetyl)-imidazo[1,2-a]pyrimidine at first, which shows antimycotics activity and it is longterm as a potential antifungal drug. 
The choice of instrumental analysis of method for determine the attendant impurities in the substance 3-(tryflyuoroatsetyl)-imidazo[1,2-a]pyrimidine due to a number of general requirements, such as the limits detection of the methods detection, an error is assumed, time and cost of analysis, and others. It should be noted that the development of methods for determining of stranger impurities in the substances used approach of the European Pharmacopoeia (EP) to assess the quality of drugs. To determine the chromatographic profile and detailed analysis the content of attendant impurities 3-(tryflyuoroatsetyl)-imidazo[1,2-a]pyrimidine , the advantage provided by the method of high performance liquid chromatography (HPLC) due to the high sensitivity, selectivity and accuracy of determination in compared to other pharmacopoeial methods of an analys.
FORMULATION THE AIM OF ARTICLES

The aim of this study was develop a methodology of determining the attendant impurities by HPLC in the substance 3-(tryflyuoroatsetyl)-imidazo[1,2-a] pyrimidine and its validation accordingly by demand of the SPU.
EXPOSITION OF THE MAIN MATERIAL

Analytical studies were performed by the method of HPLC at the chromatography on Varian ProStar (USA) in the following configuration : high-pressure gradient system ProStar 210 diode- array spectrophotometric detector ProStar 330, ProStar 400 Autosampler with a volume of 20 ml dosing loop , thermostat column ProStar 500. In this work used the following solvents and reagents: acetonitrile «gradient grade» (Sigma-Aldrich), 1- oktansulfonat sodium (Merck), orthophosphoric acid (Fluka).
Often used reverse- phase (RF) the option of method HPLC for chromatographic analysis of organic compounds [3,6,8], using a column filled with silica gel C18 oktadetsylsililnym. However, the substance 3-(tryflyuoroatsetyl)- imidazo [1,2-a]pyrimidine is hydrophilic compound (logP = 0.56), because for its predicted weak keeping in the condaction reverse-phase of the HPLC s method. Chromatographic analysis the substance 3-(tryflyuoroatsety)-imidazo[1,2-a] pyrimidine with using column Microsorb 100-5 C18, by varying the eluting strength of the mobile phase in the interval of acetonitriles concentration from 20% to 80%, showed that it containes badly. Using of buffer solutions such as phosphate and perhlorat  (concentration of about 0.05 M) for create different pH values (3.5 to 2.2) as mobile phase fails to reach for obtained the optimal conditions of analys. To improve the selectivity of a stationary phase to polar compounds were used chromatographic column Ascentis ® PR-Amid, but using the sorbent which contained groups instead of amidoalkil, did not lead to a satisfactory values of the coefficient of keeping.
For solving this problem use such method as dynamic modification RF version of the HPLC method [7], by adding to the eluent surface- active substance (SAS), such as sodium oktansulfonat . Adsorption of surfase-active substance on the surface of the immobile  phase reduce to chromatographic system into mainly ion- pair interactions in phase sorbent.
Chromatography 3-(tryflyuoroatsetyl)-imidazo[1,2-a]pyrimidine in the RF version of the HPLC method with using sodium oktansulfonat in concentration 0,6× 10-3 mol/l, and it allowed to obtain satisfactory characteristic of performance life system chromatographic. For sort out conditions conducted chromatography of a trial solution. Chromatogram is shown in pict. 1.
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Pict. 1. Chromatogram obtained with the trial solution 3-(tryflyuoroatsetyl)-imidazo[1,2-a]pyrimidine 3-(tryflyuoroatsetyl)-imidazo[1,2-a]pyrimidine ( 0.4 mg/ml)

Parameters of chromatographic system, which was determined by the main peak with chromatogram trial solution 3-(tryflyuoroatsetyl)-imidazo[1,2-a] pyrimidine, shown in table. 1.

Tabl. 1

Characteristics of chromatographic system
	Efficiency chromatographic column
	3294 theoretical plates

	The time of retention
	about 7 minutes

	The factor of retention
	2,3

	The coefficient of symmetry
	1,6


Accordingly by demend of the SPU for the method of testing for boarding content of impurities by the method of HPLC should be determinate following validation characteristics: specificity and limit of detection [4].
The ratio of "signal-noise " at a concentration 3-(tryflyuoroatsetyl)-imidazo [1,2-a]pyrimidine 0.0004 mg/ml at the wavelength of 320 nm is about 3,3:1,0. The obtained data accordingly by demend of the detection limit.
To prove for specificity of the method were compared chromatogram solutions: the parent compound (2-aminopirymidynu), half-finished synthesis ( imidazo[1,2-a]pyrimidine) and substance solution 3-tryflyuoroatsetyl)-imidazo [1,2-a]pyrimidine in conditions of the proposed method (pict. 2).
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Pict. 2. Chromatography solutions of starting substance (2-aminopirymidyn), half-finished synthesis (imidazo[1,2-a]pyrimidine) and substance 3- tryflyuoroatsetyl)-imidazo[1,2-a pyrimidine
The possibility of contamination of the sample decomposition products by the way of retention its in a stressful environment was investigated. Substance
3-(tryflyuoroatsetyl)-imidazo[1,2-a]pyrimidine resistants to light, but sensitive to action of sodium hydroxide: by boiling in an alkaline environment appears uncertain additive structure – impurity 1 (pict. 3).
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Pict. 3. The сhromatogram solution for the testing of suitability the systems chromatography
Retention time possible accompanying impurities (semi-synthesis) is different from the retention time 3-(tryflyuoroatsetyl)-imidazo[1,2-a]pyrimidine. Thus, in the experimentally determined in condition of analysis, all substances are separated well.
Based on the conducted research was developed a method of determining the limiting content of accompanying impurities in the substance 3 - ( tryflyuoroatsetyl)-imidazo[1,2-a]pyrimidine proposed in the following form to the project of methods control quality drugs (MCQD) to the specified substance:
" Examine by the method of  liquid chromatography according by the demend of the SPU *, 2.2.29.
Test solution. 0.02 g ( accurate weight) 3-( tryflyuoroatsetyl)-imidazo[1,2-a] pyrimidine placed in a volumetric flask of 50 ml, dissolved in 20 ml of acetonitrile R , mix and bring to the mark with water R. Filter through a membrane filter with a pore diameter of 0.45 mm.
Reference solution. 1 ml of the test solution place in a volumetric flask of 100 ml and adjusted to the mark with water R. 1 ml of obtained solution place in a volumetric flask of 10 ml, adjusted to the mark with water R and filter through a membrane filter with a pore diameter of 0.45 mm.
The solution for the check of the suitability chromatographic system. 0.02 g (accurate weight) of 3-(tryflyuoroatsetyl)-imidazo[1,2-a]pyrimidine place in a volumetric flask of 25 ml, add 5 ml of sodium hydroxide solution R , heat in a bain-marie for 4 hours with reflux condenser and cool. Excess sodium hydroxide neutralize 10 % solution of phosphoric acid R, controlling solution pH by litmus paper. The solution transfer into a cup evaporator and evaporate to dryness in a bain-marie. The resulting residue dissolve in 10 mL of acetonitrile R2 and filter through a membrane filter with a pore diameter of 0.45 mm.
Preparation of mobile phase A. 1.5 g of sodium oktansulfonat R and 4 g of sodium dihydrogen phosphate R place in a beaker with a capacity of 1000 ml , dissolve in 950 ml of water for chromatography R and adjuste with phosphoric acid R to pH 2,2 ± 0,05. The solution place in a volumetric flask 1000 ml. Dilute with water for chromatography R to the mark , mix and filter through a membrane filter with a pore diameter of 0.45 mm.
Alternately chromatograph on 20 ml reference solution and the test solution for liquid chromatography with UV detector receiving at least 5 chromatogram for each solution under the following conditions: analytical column size 250×4,6 mm; Microsorb 100 - 5 C18, rate of  mobile phase - 1.4 ml/min, detection at the wavelength of 320 nm, the temperature of thermostat column - 30°C, mobile phase A: 0.14 % Sodium oktansulfonat R in phosphate buffer solution with pH 2,2±0,05; mobile phase B: acetonitrile for chromatography R. Izokratyc regime of elution: mobile phase A/mobile phase B (80/20/ob/ob). The time of chromatography test solution should be in 3 times more then the time of retention  3-(tryflyuoroatsetyl)-imidazo[1,2-a]pyrimidine. Solutions use freshly prepared.
Suitability of chromatographic system. On the chromatogram of the solution for suitability of chromatographic system ratio of peak/trough (Hr/HV) minimum 3.5, where Hp – is height of impurity peak above the extrapolated baseline , HV – is height above the extrapolated baseline of the lowest curve point which separates the peak of impurity 1 from peak 3-(tryflyuoroatsetyl)-imidazo[1,2-a] pyrimidine .

Rationing. The area of peak any impurities mustn exceed 2 areas of the main peak on the chromatogram of reference solution (0.2 %). "

Conclusions

1. The method of supporting the definition of impurities in substances 
 
    3 - ( tryflyuoroatsetyl )-imidazo[1,2-a]pyrimidine by the method of HPLC was develop.

2. Validation of the developed method in accordangly by the demend of SPU was conducted. The validation characteristics which meet the eligibility criteria were shown.

3. The analytical method was proposed and should be used in the design of drugs for substance MCQD 3-(tryflyuoroatsetyl)-imidazo[1,2-a]pyrimidine.
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