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ABSTRACT

The data concerning substantiation and development of the methods of quality control for a new biologically active
substance with the anticonvulsant action are presented in the article. Identification of the substance under research
has been performed by physical and chemical methods (IR-, UV- and PMR-spectroscopy) and by chemical
reactions. For quantitative determination of dimetpyrazine the method of acid-base titration in the non-aqueous
medium has been devel oped. The relative uncertainty of the average is 0.51%.

Key words: Pharmaceutical analysis; Identification; Quaniiat determination; Acid-base titration;
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INTRODUCTION

A great number of modern medicines are heterocygdinpounds, among them derivatives of diazine, hafoéc
acid, riboflavin, tetrahydropterin, xanthopterire avidely used [1]. Currently the synthesis of comuds in series
of diazine is in progress, and their pharmacoldgicaperties are studied [2,3,4]. The researchéthe National
University of Pharmacy carry out the search of psimg biologically active substances among deriesti of
diazine [5].

In the process of our work [6] it has been foundt tB,4-dimethoxyphenylamide-4-[(3,4-dimethoxyphg+®;B3-
dioxo-1,4-dihydropyrazine-1-yl]acetic acid exhibile anticonvulsant activity and is promising imte of creating
a new medicine on its basis. Development of aradldocumentation for the quality control of a bgically active
substance is one of the necessary conditions oititeduction into medical practice.

The State Pharmacopoeia of Ukraine (SPhU) hasicemguirements to development of analytical noimeat
documentation for a substance [7]. We took thera adcount while studying physical and chemical prtps of
3,4-dimethoxyphenylamide-4-[(3,4-dimethoxyphenyj3-2ioxo-1,4-dihydropyrazine-1-yl]acetic acid (the
conditional name is dimetpyrazine):
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The aim of the work was to develop the methodsuatlity control for analytical normative documentatiin order
to prepare the substance to introduction. Stangatidn was performed according to the current meqguénts for
development of methods of analysis of pharmacdutidastances with the pharmacopoeial quality [7].

EXPERIMENTAL SECTION

Experiments were carried out using chromatografigipaire sample of the substance (the impuritiesteat was
0.5%). The measuring glassware of class A, reageegting the requirements of the SPhU, “AXI&jalytical
balance, a “Specord M-40" spectrophotometer weed Usr the work. The IR-spectrum of the substanes w
recorded on a “Specord M-80" device in KBr tablefith the concentration of the substance of 1%. N\MR-
spectrum was recorded on a Bruker X3RO0 device, the solvent was DMSQ-dhe internal standard was
tetramethyl silaneTMS), the working frequency was 500 MHz. Chemicaftshare given in scalé (ppm). The
melting point was determined according to the nexuents of the SPhU [7].

I dentification

The IR absorption spectrum of the substance musesmond to the spectrum of the reference standfi4-
dimethoxyphenylamide-4-[(3,4-dimethoxyphenyl)-2j8>a-1,4-dihydropyrazine-1-yllacetic acid (SPhU2.24).
Dissolve 0.10 g of the substance in methatohdd 10.0 ml of 0.M solution of sodium hydroxide and dilute the
solution to 100.0 ml with methanBl Dilute 1.0 ml of the solution obtained to 100.0with methanolR. The UV-
spectrum of absorption (2.2.25) of the solutionaoted in the region from 250 nm to 380 nm must hthee
maximum at the wavelength of 285 nm and shouldéreatvavelength of 312 nm.

To 0.05 g of the substance add 2 ml of w&eP ml of hydrochloric aciR and heat on a water bath for 5 min.
After cooling the solution obtained gives the reactfor primary aromatic amines (2.3.1) with forioat of a red
colour.

Place 0.05 g of the substance into a porcelain mgisten with 2 drops of concentrated nitric acided-brownish
colour appears.

Place 0.05 g of the substance into a porcelain mgisten with 2 drops of concentrated sulphuricaai bright
yellow colour appears.

Assay. Dissolve 0.400 g of the test substance in 10 ndiwfethylformamide and titrate OMI solution of sodium
methylate with the same indicator till the blueczol

Simultaneously the control experiment was performed

One ml of 0.1IM solution of sodium methylate corresponds to 44ntylof C,,H,3N307, which must be from 98.5%
to 101.5% calculated with reference to a dried w&urtz® (the loss on drying is not more than 0.5%).

RESULTSAND DISCUSSION

Physical, physicochemical and chemical propertiesewused for identification of the substance. Byphysical
properties dimetpyrazine is a white crystalline pgew It is readily dissolved in dimethylformamidgoorly
dissolved in alcohol, insoluble in water.

The requirements to the melting range are geneeabepted. The melting temperature of the substander
research is from 182 to 18@ [7].

Recently mostly physical and chemical methods aesl dor identification of organic substances with tomplex
structure. The UV-, IR- and NMR-spectra of 3,4-dihoxyphenylamide-4-[(3,4-dimethoxyphenyl)-2,3-diekgal-
dihydropyrazine-1-yllacetic acid were investigatéd order to study possibilities of their applicaticfor
identification. Due to the presence of conjugatedhde bonds dimetpyrazine can be identified byrttethod of
spectroscopy in the ultraviolet region of the spent 0.001% Solution of the substance in the meifrmethanol
and 0.1M solution of sodium hydroxide in the range from 2% to 380 nm must have the maximum at the
wavelength of 285 nm and shoulder at 312 nm (Fig. 1
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Fig. 1. The UV-spectrum of 3,4-dimethoxyphenylamide-4-[(3,4-dimethoxyphenyl)-2,3-dioxo-1,4-dihydr opyrazine-1-yl]acetic acid
(dimetpyrazine)

The most common method of substances identificagothe method of absorption spectrophotometryhim IR
region; we recommend to use it comparing to thermphaopoeial reference standard (Fig. 2).
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Fig. 2. TheIR-spectrum of 3,4-dimethoxyphenylamide-4-[(3,4-dimethoxyphenyl)-2,3-dioxo-1,4-dihydropyrazine-1-yl]acetic acid
(dimetpyrazine)

The IR-spectrum of absorption recorded in potassivomide disks has characteristic bands due tptbsence of
stretching vibrations of NH-groups (3299 {nstretching vibrations of CO amide group (ami}i¢1653 cnit),

bending vibrations of amide-1l (1517 &y bending vibrations of methyl groups in methoxpups (1446 cim)
bending vibrations of aromatic and heterocy€li (1240 cnt, 1025 cnt) (Fig. 2) [8,9].
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The method of NMR spectroscopy is included to tiRhl$, it can be also used for identification of noathl
compounds although it hardly can be consideredrreuBesides, it is a reliable tool to confirm #teucture at the
stage of pharmaceutical development.

The NMR-spectrum of the substance under studyasaciterized by the presence of proton signals spomeding to
the main structural fragments: a singlet signahmwifde group protons at 10.18 ppm; proton signakh®faromatic
ring as a multiplet in the region of 6.60-7.35 ppansinglet signal of methylene group protons a0 4pm and a
singlet signal of methoxy group protons at 3.78 pgih these signals have the appropriate intenaitg allow
confirming the structure objectively and in a certaay the absence of admixtures [10,11] (Fig. 3).

Fig. 3. The NM R-spectrum of 3,4-dimethoxyphenylamide-4-[(3,4-dimethoxyphenyl)-2,3-dioxo-1,4-dihydr opyr azine-1-yl]acetic acid
(dimetpyrazine)

The chemical methods of organic substances ideatiifin are based on determination of certain foneti groups
in the molecule. 3,4-Dimethoxyphenylamide-4-[(3jddthoxyphenyl)-2,3-dioxo-1,4-dihydropyrazine-lagdgtic
acid has in its structure phenyl radicals, methgnoups and heterocyclic nitrogen atoms [12,13].

The presence of tertiary nitrogen atoms in the moée of 3,4-dimethoxyphenylamide-4-[(3,4-dimethokgpyl)-

2,3-dioxo-1,4-dihydropyrazine-1-yllacetic acid casigeactions with special reagents (total alkatembents). For
example, under the action of concentrated nitrid &lte substance becomes red-brownish in coloudeUithe
action of concentrated sulphuric acid a brightgwlicolour is formed. The residue of 3,4-dimethosxlaa in the

compound was identified after acid hydrolysis bg thaction of diazotization with further azocouglin

Among nonspecific impurities that are recommendeiiéntify in the given substance there are heagtafs, iron
and chlorides, as well as acidity and alkalinityvediter extraction and residual amounts of dimetphlamide.
Identification of these impurities is regulatedthg State Pharmacopoeia of Ukraine [7].

The assay for dimetpyrazine was carried out byntkethod of acid-base titration in the non-aqueoudinme due to
the presence of two tertiary nitrogen atoms inrfwecule. For intensification of basic propertiae tompound
was dissolved in dimethylformamide and titratedwdt1 M solution of sodium methylate using thymol blueaas
indicator. Simultaneously the control experimensyarformed.

The quantitative content of the active substance eaéculated with reference to a dried substance.

Table 1 presents the results obtained and the logital characteristics of the method.
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Table 1. Quantitative deter mination of dimetpyrazine by acid-basetitration in the non-aqueous medium

No. | T, g/ml 0.1M CKHgoNa m, g Found, %| Metrological characteristics of therage
1. 0.4011| 100.76 X =10009
2. 0.4002 99.88 5 ’
3 0.4004|  100.38 S =0.2354
4. 0.3997 99.46 —
5. 0.4008| 99.73 S=04852
0.04414 0.9902 S; =0.1981
Ax=1.2469
6. 0.4005| 100.36 AX =0.5091
E=125%
£ =051%

Therefore, the relative uncertainty of the averag®&51%, and it indicates the sufficient accuratthe method.
CONCLUSION

Based on the study of physical, physicochemical eimeimical properties of 3,4-dimethoxyphenylamidg344-
dimethoxyphenyl)-2,3-dioxo-1,4-dihydropyrazine-Jagletic acid the methods of its identification IR, UV- and
PMR-spectroscopy and by chemical reactions have peeposed. The method for quantitative determomatf
dimetpyrazine by acid-base titration in the nonems medium has been developed; the relative aiegriof the
average is 0.51%.
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