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DEVELOPMENT OF HPLC METHOD FOR QUANTITATIVE DETERMINATION OF NEW
PERSPECTIVE APhl WITH ANTI-ULCER ACTIVITY OF TRIAZOPRAZOL

© N. Saidov, N. Smelova, N. Garna, O. Koretnik, N. Khanina, S. Gubar

Mema. Pospobka onmumanbhoi, GUCOKOMOUHOI, 8IOMBOPIOBAHOT MEMOOUKU KiNbKICHO20 BU3HAYEHHS OCHOBHOT
PeuoBuUHU Y CYOCMaHyil mpuazonpasony MemoooM 8UCOKOepekmuenoi piounHoi xpomamozpadii.

Mamepianu ma memoou. /{15 0ociacHenHs NOCMABIeHOT Memu GUKOPUCTOBY Al (DI3UKO-XIMiuHUlL (BUcOKoegeK-
MueHa piouHHa xpomamoepagis) ma MamemMamuyHuil (CMamucmuyHa oopodKa pe3yiomamie) memoou O0CIi-
Ooicennst. Xpomamoepagysanns npoeoounu Ha piounnomy xpomamoepaghi Agilent 1290 Infinity II 3 0ioono-
mampuunum (LC 1290) oemexmopom ma xkeadpynoavro-vacnporimuum (QTOF 6530) mac-demexmopom. Hepy-
xoma ¢asa: konouka xpomamoepagivna 100%2,1 mm, 3anoeHena cuiikazeiem OKmMaOeYuiCuliibHuUM OJisl Xpo-
mamoepagii PZorbax Eclipse Plus C18, i3 posmipom uacmox 3,5 mxm. Pyxoma ¢haza A: 0,1 % posuun mypauiu-
Hoi kucniomu Py 600i P. Pyxoma ¢asza B: 0,1 % pozuun mypawunoi kuciomu Py ayemonimpuni P. Illeuoxicmo
nomoxy pyxomoi gazu 0,6 mn/xe. Temnepamypa xononxu 30 °C. O6’em indcexyii 5 mxn. [Jemexmop — 0ioOHO-
mampuunutl (DAD). [lemexmyeanns 3a 0oeocunu xeuni 248 um. Harawmyeanwns oemexmopa (Q-TOF): mun ioni-
sayii: nozumueru, erexmpocnpetil (+ESI); pesicum eumiprosanns: ckanyéanns ionie 3 macoio 6io 100 0o 1000 a.o.;
Hanpyea Ha gopaemenmamopi: 100 B; memnepamypa azomy: 350 °C; eumpama azomy: 10 mn/xe;, muck nedynaize-
pa: 35 PSI; nanpyea na kaninapi: 4 Ke. Xpomamozepagiune po3oinenHs nposoounu npu epadi€eHmHoMY eor8anHI
HA KOJOHYI, 3aN06HeHIll culiKazenem OKmadeyuaCUIiibHUM.

Pesynomamu. Bwmicm Oirouoi  peuogunu y cybcmaHyii  mpuasonpazony  6ionogioas  8umozam  ujooo
DeNAMEHMOBAHUX MeXHC KiNbKiCHO20 émicmy. Tomy 3anponoHosana mMemoouka Modxce Oymu 6UKOpUCAHA 8
npoyeci  hapmayeemuunoi po3pobku ma cmandapmusayii nikapcvroi  gopmu. Kpim mozo 6 ymoeax
3anpoNnoOHOBAHOT MEMOOUKYU BUSHAUEHHIO Oil0Y0i PeyoBUHU He 3a8aXCaromb Hi POZYUHHUK, Hi pyxoma ¢asa, wo
C8IOHUMb NPO CReYUDIUHICIb MEMOOUKUL.

Bucnoeku. Bnepuwe po3pobnena sucokomouna ma i0meoposana Memoouxd KilbKiCHO20 GU3HAYEHHSI OCHOBHOL
PeuoBUHU Y CYOCMAaHYIl mpuazonpasony Memooom 8UCOKOe@ekmuHoi piounHoi xpomamozpapii.

Kniouogi cnosa. 1,2,4-mpuazony, mpuasonpason, npomusupaskosa akmueHicme, aHali3, KilbKiCHe 8USHAYEHHS,
memod BEPX, diodno-mampuunuii 0emexmop.

1. Introduction
1,2,4-thiazole derivatives are characterized by

2. Formulation of the problem in general way,
the relevance of the them and its connection with

low toxicity and high pharmacological activity [1,2],
so they are widely used as drugs. There are such well
known as Fluconazole, Thiotriazolin, Livel and other
among these drugs [3]. Development and implementa-
tion of new 1,2,4-thiazole derivatives drugs is very
promising direction. So it is necessary to develop
methods, which will be used in the process of pharma-
ceutical development and standardization of appropri-
ate dosage forms.

H.C

important scientific and practical issues

The substance 1 (4-methoxyanilide 5-(4-
methylphenylaminomethyl-4-(2-methylphenyl)-1,2,4-
triazole-4H-3-ylthioglycolic acid has a high anti-ulcer
activity [4,5] and low toxicity according to the results of
the pharmacological study. It was included into the plan
of scientific developments by Company «Farmak» as
Triazoprazole. That's why the development of an
optimal, high-precision, reproducible method of
standardizing the dosage forms of Triazoprazole is
very relevant.
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Fig. 1. (4-methoxyanilide 5-(4-methylphenylaminomethyl-4-(2-methylphenyl)-1,2,4-triazole-4H-3-ylthioglycolic acid
(Triazoprazole)
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3. Analysis of recent studies and publications in
which the solution of the problem is described and to
with based the author refers

Scientists use a variety of physico-chemical
methods, for the most part — variations of
chromatographic for quantitative determination of
1,2,4-thiazole derivatives. The objects of the study
were substances, dosage forms, body fluids and
objects of the environment. Methods of determination
of 1-methyl-1H-1,2,4-triazole by HPLC were offered
in the works [6, 7]. Determination was carried out in
water samples and water extracts from the soil using
HPLC with diode array detectors [6] and gas
chromatography mass spectrometry [7].

The new method of quantitative determination of
1,2,4-triazole derivative namely 4-methyl-1-morpholin-
methyl-2,4-dihydro-3H-1,2 4-triazole-3-thione, which de-
monstrates tuberculosis inhibition activity was developed
[8]. Quantification was performed by reversed-phase high-
performance liquid chromatography (RP-HPLC) using C18
column with a mobile phase consisting of methanol and
water (5:95) at flow rate of 1 ml/min. The chromatograms
were recorded at 245 nm at 21°C.

The retention behavior and separation ability of
normal and reversed phase HPLC with one non-polar and
two polar mobile phases, have been studied in work [9] by
measuring the retention constants of a series of newly
synthesized 1,2,4-triazole derivatives. The lipophilicity of
new thiosemicarbazide and 1,2,4-triazole-3-thione deri-
vatives was determined in work [10] using the RP-HPLC
method, with the application of a mobile phase comprising
methanol and water or acetonitrile and water.

The development and validation of HPLC-DMD
method for intermediate products impurities determination
of  morpholinium2-((4-(2-methoxyphenyl)-5-(pyridine-4-
yl)-4H-1,2 4-triazole-3-yl)thio)acetate in bulk drug was
described [11].

It was developed and validated method HPLC
using electrospray tandem mass spectrometry for
monitoring of content in the soil propiconazole and the
product of its degradation - 1,2,4-triazole [12]. Excellent
separations were achieved for propiconazole, tebuconazole
and difenoconazole under a high-temperature high
performance liquid chromatography on a carbon-clad
zirconia column using water-rich eluent [13].

4. The field of research considering the general
problem, which is described in the article

SPhU recommends using direct objective methods
for quantitative determination of APhI which include, for
example, titrimetric ones. So we have developed before
for triazoprazole nitrogen determination in organic
compounds after mineralization with sulfuric acid assay,
which is described in a general monograph of SPhU 2.5.9
[14]. Metrological data of experimental results are given in
the article [15].

But mentioned above method is unacceptable
for dosage forms, because of excipients, which will
interfere the determination. That is why determination
was developed using the method of high performance
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liquid chromatography for the following pharma-
ceutical development.

5. Formulation of goals (tasks) of article

Development of method of quantitative
determination of triazoprazole in substance using the
method of high performance liquid chromatography.

6. Statement of the basic material of the study
(methods and objects) with the justification of the
results

Tests was conducted by liquid chromatography
method in accordance with the requirements of the SPhU
*,2.2.29.

Test solution. 50 mg (exact weight) of substances
of triazoprazole transfer into a 100 mL flask, add 30 mL
of methanol R2, process for 5 minutes on an ultrasound
bath until dissolved completely and dilute to 100 mL
with methanol R2, shake vigorously. 1.0 ml of the getting
solution transfer into a 50 mL flask, add methanol R2 to
50 mL and shake. Filter through a membrane filter with a
diameter of pores no more than 0.45 mkm.

Reference solution. 50 mg (exact weight) PhSS of
triazoprazole transfer into a 100 mL flask, add 30 mL of
methanol R2, process for 5 minutes on an ultrasound bath
until dissolved completely and dilute to 100 mL with
methanol R2, shake vigorously. 1.0 ml of the getting
solution transfer into a 50 mL flask, add methanol R2 to
50 mL and shake. Filter through a membrane filter with a
diameter of pores no more than 0.45 mkm.

All solutions are used freshly prepared.

Reference solution was chromatographed on a
liquid chromatograph with a UV-detector and received
from 2 to 6 chromatogram. Injection volume 5 mkl. Rela-
tive standard deviation (RSD) was calculated for peak
areas from the obtained chromatograms. The obtaining of
parallel chromatogram (n)) stopped when reaching re-
quirements to RSD,,x, which listed in the table 2.2.46-2
(SPU*, 2.2.46").

Test solution and reference solution was alternately
chromatographed. The number of parallel chromatograms
was obtained (n) for each of the solutions not less when
checking of suitability of the chromatographic system.

Chromatography conditions:

Liquid chromatograph Agilent 1290 Infinity II di-
ode-array (LC 1290) detector and quadrupole-time-of-
flight (QTOF 6530) mass detector.

Fixed  phase: chromatographic column
100x2,1 mm, filled with silica gel octadecylsilyl for
chromatography P Zorbax Eclipse Plus C18, with parti-
cle size 3,5 mkm.

Mobile phase A: 0.1 % formic acid solution R in
water R;

Mobile phase B: 0.1 % formic acid solution R in
acetonitrile R.

Flow rate of the mobile phase: 0.6 mL/min;

Temperature of the column: 30 °C;

Volume of the injection: 5 mkL;

Detector — diode-array (DAD);

Detecting: by wavelength 248 nm.
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Table 1
The gradient chromatographic program
Chromatography time, min MP A, % MP B, %
0-32 60—30 % 40—70 %
32-35 30 % 70 %
35-36 30—60 % 70—40 %
3640 60 % 40 %
Detector settings (Q-TOF): Chromatographic system is considered fit if:
—type of ionization: positive, electrospray —efficiency of the chromatographic column,

(+ ESD);

— metering mode: scanning ion with a mass from
100 to 1000 u.;

— voltage on the fragmentator 100 V;

— nitrogen temperature 350 C;

— nitrogen consumption 10 ml/min;

— nebulizer pressure 35 PSI;

— voltage on the capillary 4 Kv.

which is calculated at the main peak triazoprazole, must
be no less than 5000 theoretical plates;

—coefficient of symmetry of the main peak
triazoprazole reference solution (a) must be no less than
0,8 and no more thanl,5;

—relative standard deviation (RSD, %), which is
calculated for the square of main peak of repeated
chromatograms, should not exceed the value [340].

Table 2
Relative standard deviation value (RSD, %)
Number of parallel injections 2 3 4 5 6 7 8
RSD, % 0.32 0.84 1.20 1.48 1.72 1.93 2.11

The content of triazaprazole, is calculated by the
formula, in percentages:

_S-my-P-100-50 _S-m,-P
S, -m-100-50

>

X, %
S, -m

where S — mid value of triasoprazole peak area, which is
calculated from chromatograms of researched solution;
Sy — mid value of triasoprazole peak area, which is calcu-
lated from chromatograms of reference solution;

m — weight of the sample substance, mg; my — weight of
triasoprazole, taken to prepare reference solution, mg;

P — the content of the main substance in triazaprazole,
taken to prepare reference solution, %.

Content of the triazoprazole in the substance of
should be from 98,0 % to 102,0 % calculated on the
anhydrous substance.

Results and discussion

The chromatographic separation was carried out
with gradient elution using water with addition of 0.1 %

x101 |OAD? - E:Sign2620,4.0 Ref=360.0.100.0 ESI_MS_POS_imp_blank.d
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formic acid as a mobile phase A and acetonitrile with
addition of 0.1 % formic acid as a mobile phase B on a
column filled with octadecylsil silica gel. Quantitative
determination of the main substance was carried out in
chromatographic conditions definition of the attendant
adulterants of substances of triazoprazole, but at a wave-
length of 248 nm, where was a maximum absorption of
the main substance.

By the proposed chromatographic conditions
were achieved fulfillment of requirements SPhU to the
characteristics of the main peak of triazoprazole refer-
ence solution with checking suitability of the chromato-
graphic system. Terms gradient elution was chosen to
separate peak the main substance and adulterants, as you
can see on Fig. 2.

Solvent and mobile phase do not interfere in con-
ditions of the proposed method for determining the active
substance. It shows comparison of DAD- chromatograms
(Fig. 2-4) and it demonstrates the specificity of the
method.

2 3 4 [3 [ 7 3 EEE L 12 13 4 15 16

7 8 18 2 2
Response Units va. Acquisition Time (min)

212 23 2 X % 27 28 M W 3 R 33 M 3 W I W 3

Fig. 2. The chromatogram of solvent (blank-chromatogram)

43




Scientific Journal «ScienceRise: Pharmaceutical Science»

Ne6(16) 2018

DAD1 - E:Sig=262 0.4.0 Raf=360.0,100.0 ESI_MS_POS_as:

say_refd
[Nocse (RMS) =0.95; SNR (6.430mir) = 2676.9

x10?

* 6430
172481

BR R Rt b

: 03 4 5 € 7 & & w om o2 13 0w 1B 1 1718

Resporse Unis vs. Acqusiion Time (min)

EEEEEEE R

Fig. 3. The chromatogram of comparison solution
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Fig. 4. The chromatogram of researched solution

The retention time peak of the main substance is
about 6.43 minutes in the specified conditions (Fig. 3).

The symmetry coefficient of peak the main sub-
stance of triazoprazole is 0.97, the column efficiency is
11843 of theoretical plates; relative standard deviation of
5 parallel injections of reference solution is 0.14, which

meets the requirements of suitability of the chromato-
graphic system.

It was also obtained Q-TOF detector
chromatograms in  presented conditions of
chromatography: mass spectrum of the triazoprazole
basic substance (Fig. 5).
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Fig. 5. Mass spectrum of the triazoprazole basic substance
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Quantitative content of triazoprazole in the sub- Metrological characteristics of average result of
stance was determined relative to squares of reference the quantitative determination of triazoprazole are given
solution (Fig. 3). Calculation of quantitative content of in Table 4.
triazoprazole in the substance is given in Table 3.

Calculation of quantitative content of triazoprazole in the substance (P=99.4 %) fobled
Reference solution Test solution
1724.81 1741.47
1727.33 1744.66
Square of peaks 1724.13 1746.39
1728.54 1742.55
1729.89 1748.05
Average value 1726.94 1744.62
RSD, % 0.14 0.15
Weight of the sample, mg 49.8 50.3
Quantitative content, % 99.42
Table 4
Metrological characteristics of average result of the quantitative determination of triazoprazole (P=95 %, t(P,v)=2.78)
v X% Xep, % s? Sep P t(P,v) Confidence interval & %
1 2 3 4 5 6 7 8 9
99.32
99.42
4 99.38 99.38 0.00315 0.025 0.95 2.78 99.38% + 0.070 0.070
99.33
99.45
7. Conclusions from the conducted research according to the given data. The proposed method allows
and prospects for further development of this field objectively evaluate the content of active ingredient in
We can conclude that the content of active ingre- the substance of triazoprazole and can be used in the
dient in the substance of triazoprazole meets the re- process of pharmaceutical development and standardiza-

quirements of regulated limits of quantitative content tion of the dosage form.
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