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The development and validation of HPLC-DMD method

Problems of pharmacy

for intermediate products impurities determination of morpholinium
2-((4-(2-methoxyphenyl)-5-(pyridine-4-yl)-4H-1,2,4-triazole-3-yl)thio)acetate

in bulk drug

B. 0. Varynskyi, A. G. Kaplaushenko

Zaporizhzhia State Medical University, Ukraine

Purpose. Adevelopment and validation of new sensitive, high efficient and selective HPLC determination method of intermediates
technological contaminations in bulk drug of morpholin-4-ium 2-((4-(2-methoxyphenyl)-5-(pyridine-4-yl)-4H-1,2 4-triazole-3-yl)
thio)acetate (active pharmaceutical ingredient — API).

Materials and methods. LC System was Agilent 1260 Infinity (degasser, binary pump, autosampler, column thermostat, diode
array detector) Open LAB CDS Software. Column was Zorbax SB-C18; 30 mmx4.6 mm; 1.8 ym. Injection volume was 5 pL.
Isocratic mode. The mobile phase was water/acetonitrile (84:16) with 0.1 % methanoic acid. Standard samples were morpholinium
2-((4-(2-methoxyphenyl)-5-(pyridin-4-yl)-4H-1,2,4-triazol-3-yl)thio)acetate, pyridine-4-carbohydrazide, 2-isonicotinoyl-N-(2-me-
thoxyphenyl)hydrazine-1-carbothioamide, 4-(2-methoxyphenyl)-5-(pyridin-4-yl)-2,4-dihydro-3H-1,2,4-triazole-3-thione.

Results. Anew criterion for choosing chromatographic separation condition was proposed. It is absolute value of retention factors
differences (|Ak|). Six different curves which show dependence of absolute value of retention factors differences (|Ak|) for each
compound from the acetonitrile in mobile phase was built at registration of the signal on diode-array detector. A chromatographic
separation optimal condition of impurities and API in drug bulk was found with satisfied resolution. UV spectra of APl and impurities
were determined. Method of the quantitative determination of the impurities was elaborated. Total sample preparation uncertainty
was predicted. Method was validated according to European and Ukrainian Pharmacopeia. It was applied for real bulk drug samples.

Conclusions. Chromatography separation of impurities and APl was done. A method was complied with linearity criteria,
specificity, precision and accuracy. The results of impurity determination in bulk drug indicated, that method can be used for
the quality control of bulk drug.

Po3pobka Ta Banipauia BEPX-AMA MeTOAMKM BU3HAUYEHHA AOMILLOK HaniBNpoAYKTiB
MOPQOAiHiN 2-((4-(2-meTokcudeHin)-5-(nipuann-4-in)-4H-1,2,4-1piason-3-in)tio)auerary
B cybcTaHuii

B. 0. BapuHcbkun, A. I. KanaayLieHko

MeTa po6oTu — po3pobka Ta BanigaList HOBOro YyTnmBoro 1 cenekTmeHoro BEPX-cnocoby BU3HaueHHs MpOMiXKHUX TEXHOMOrY-
HUX JOMILLOK Y cyBcTaHLii 3 MopdhoniHin 2-((4-(2-meTokenddeHin)-5-(nipuann-4-in)-4H-1,2,4-tpiason-3-in)Tio)auertary (aKTMBHUI
thapmaLieBTUYHWI iHr'pedieHT — ADI).

Marepianu Ta metogu. LC Cuctema Byna Agilent 1260 Infinity (gerasatop, GiHapHuIn Hacoc, aBTocamniep, TEPMOCTaT KOMOHKK,
LioaHO-MaTpUYHKIA AETEKTOP), MporpamHe 3abesneqeHHst Open LAB CDS. Kornoxka Zorbax SB-C18; 30 mmx4,6 mwm; 1,8 Mkm. Obesir
iHXeKLii cTaHoBMB 5 MK. I3okpaTnyHWiA pexum. Pyxoma dasa Boga/aueToHitpun (84:16) 3 0,1 % metaHoBoi kucnotu. CTaHaapTHi
3pa3kvi — MopdhoniHin 2-((4-(2-metokendoenin)-5-(nipuank-4-in)-4H-1,2,4-Tpiazon-3-in)Tio)auetar, nipuauH-4-kapoorigpasig, 2-i3oHiko-
THHOIN-N-(2-MeTokeudeHin)-rinpasvh-1-kapbotioamin, 4- (2-meTtokeundoeHin)-5-(nipuamnH-4-in)-2,4-ogurigpo-3H-1,2,4-Tpuason-3-TioH.
PesynbraTi. 3anponoHoBaHuUi HOBUIA KpUTepil AN BUOOPY YMOB XpomaTorpadivHOro po3aineHHs pevosuH. Lie — abconotHe
3HaYeHHS BiAMIHHOCTI dhakTopiB yTpuMaHHs (JAK|). MoBynoBaHo LWiCTb PpisHUX KpUBKX, ki MOKa3yHTb 3anexHICTb abConTHOro
3HaYEHHS pi3HNLb hakTopiB yTpuMaHHs (|AK|) Ans KOXKHOT cnomyku Bif BMICTY aLIETOHITPUITY B pyXOMili dhasi nif vac peectpalii
CUrHany Ha iogHO-MaTpu4HOMy AeTtektopi. OnTUManbHi yMoBM XxpoMaTtorpadiyHoro poaaineHHs gomiwok Ta APl B cybcTaHuii
3HaleHi 3 3aA0BiNbHOI Po3AinbHOW 3aaTHicTo. Y®-cnektpn A®| Ta AOMILIOK BU3HaYeHi. Po3pobneHunii meTtoq KinbkiCHOro
BU3HAYeHHs1 AoMmiLLoK. CnporHo3oBaHa 3aranbHa HEBU3HAYEHICTb MiaroToBkM Npob. MeTtop BanigoBaHwii BignosigHo 1o €Bpo-
nenceKoi Ta YkpaiHcbkol hapmakonei. BiH 3acTocoBaHuin Ans peanbHyX 3paskiB NMikapcbkoi cybcTaHuii.

BucHoBku. 3pobneHo xpomartorpadiuHe po3aineHHs gomiok Ta Adl. MeTog Bignosigae kputepisim MiHIMHOCTI, cneumndiYHOCTI,
NPaBUNbHOCTI, 30KHOCTI. Pe3ynbTaTi BU3HAYEHHS JOMILLOK Yy cyBCTaHLii NiKapChKoi pe4OBUHM MOKa3yHTb, WO METOS MOXeE
OyTV BYKOPUCTAHUI 1151 KOHTPOIHO SIKOCTI CyOCTaHLi MikapcbKoi pe4YoBUHN.

Pa3pabotka u Baaupaumsa BIKX-AMA MeTOAUKHU onpeaeAeHUs NpUMecei NOAYNPOAYKTOB
MopdoruHUM 2-((4-(2-meTokcudeHUA)-5-(NMpUANH-4-un)-4H-1,2,4-Tpua3on-3-ua)Tuo)auerara
B cy6CcTaHLMK

B. A. BapuHckuii, A. . KannaayweHko

Llenb paboTbl — pa3paboTka 1 Banugauus HOBOTO YyBCTBUTENbHOTO W cenekTneHoro BAOXX-metoaa onpepenexus
NPOMEXYTOYHbIX TEXHOMOTMYECKNX NpUMecen B CyOCTaHUMM NeKkapCTBEHHOrO BellecTBa Mopdonuuuin 2-((4-(2-me-
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ToKcupenun)-5-(nupuann-4-nn)-4H-1,2,4-tpnason-3-un)tmo)auerara (akTUBHbIA papMaLeBTUHECKNIA NHIPEONEHT —
ADN).

Matepuanbi n metogbl. LC cuctema 6bina Agilent 1260 Infinity (aerasatop, BuHapHbIi Hacoc, aBTocamnep, KONOHOYHBIN Tep-
MOCTaT, AMOAHO-MaTPUYHBIA AeTekTop). MporpammHoe obecnedeHne Open LAB CDS. KonoHka Zorbax SB-C18; 30 mmx 4,6 Mv;
1,8 MKM. MHkeKTMpYyeMmblii 06bEM cocTaBnsn 5 M. Mi3okpaTtuyeckuii pexum. MNoasuxHo dhasoi SenseTcs Boaa/aLleToHUTpUI
(84:16) ¢ 0,1 % meTaHoBO kucnoTol. CTaHgapTHbIMM o6pasLamm Gbinr MopdonnHUN 2-((4-(2-meTokeudeHnn )-5-(NMpuanH-4-
un)-4H-1,2,4-Tpuason-3-un)Tro)aueTar, impuanH-4-kapborngpasug, 2-m3oHuKoTUHous-N-(2-MmeTokeudeHnn )-rnapasunH-1-kap-
6otnoamug, 4-(2-metokcndernn)-5-(nupnann-4-un)-2,4-aurnapo-3H-1,2,4-1pnason-3-T1oH.

Pesynbratbl. [pennoxeH HOBLIN KpUTEpUIA BbIGOPA YCNOBMIA pasaeneHus. 3To — abCOoMTHOE 3HaYeHUe PasHOCTH Koaddu-
LmMeHToB yaepxueaHus (JAK|). Mpu perucTpaumu curHana Ha AMOAHO-MATPUYHOM JETeKTOpe NOCTPOEHO LUECTb PasnnyHbIX
KPUBbIX, KOTOPbIE MOKa3blBaKT 3aBUCUMOCTL abCOMKOTHON BENWYMHBI pa3HOCTeN KoadduumeHToB yaepxmBanus (JAk|) ans
KaXX0ro COEZMHEHMS OT COLEPXaHNs aLETOHUTPUNA B NOABWKHON thase. ONTUMMU3MPOBaHO XxpomaTtorpacdmyeckoe pasnenexme
npumecei APV B cybcTaHLmm nekapCTBEHHOIO BELLECTBA C YAOBMNETBOPUTENLHON pasaenstoLLeii cnocobHocTbo. OnpeaeneHsl
Yo-cnektpel AGU 1 npumecei. PaspaboTtaH MeTog KOnMYECTBEHHOTO onpeaeneHis npuMecein. CnporHo3npoBaHa obuas He-
onpenenéHHocTb npobonogrotoBki. MeToa 6bin NOATBEPXKAEH B COOTBETCTBUM C EBpOneinckoit 1 YkpanHckoii hapmakoneen.
OH ObIn NpUMEHEH Ans peanbHbIx 06pa3LoB CybCTaHUMM NEKAPCTBEHHBIX BELLECTB.

BbiBoAk!. BeinonHeHo xpomatorpaduyeckoe pasgeneHue npumecen n AGW. Metog cooTBeTCTBOBaN KpUTEPUAM NIMHEHO-
CTU, cneundrUYHOCTH, NPaBUILHOCTM M CXOAMMOCTY. Pe3ynbTtathl onpeaeneHus npuMeceit B CybcTaHummn nekapCTBEHHOMO
BeLLeCTBa Nnokasanu, 4To 3TOT MeTOA MOXeT ObiTb MCMONb30BaH AN KOHTPOMNS KayecTBa NekapcTBEHHOro CPeAcTBa B

cybcTaHumm.

Introduction

Heterocyclic systems which are based on 1,2,4-triazole are
interesting for modern pharmaceutical chemistry [1]. They
have antioxidant, hepatoprotective and other activities, in
addition some of them are already registered and are used
in the practice. The morpholinium 2-((4-(2-methoxyphenyl)-
5-(pyridine-4-yl)-4H-1,2,4-triazole-3-yl)thio)acetate is active
pharmaceutical ingredient (API) of new drug. It is under
registration and introduction to industry. That's why the
development of determination methods for its impurities,
which effect on its pharmacological properties is an important
task of modern pharmaceutical science, it has interest and
practical significance.

Nowadays we know quantitative determination method
of studied API and impurities in bulk drug with high perfor-
mance liquid chromatography (HPLC). Method based on
5 um sorbent. It has low efficiency and selectivity. It considers
only single impurity, has low sensitivity and time-consum-
able. Spectrophotometric method of determination it API in
1 and 2.5 % water solutions doesn't allow to determine the
impurities [2].

The most effective method of impurity determination in
pharmaceutical preparations and bulk drugs is HPLC with
1.8 um size of sorbent particles.

The purpose of the work

The purpose of this research is the development and
validation of new sensitive, high efficient, selective HPLC
determination method of intermediates technological
contaminations in bulk drug of morpholinium 2-((4-(2-me-
thoxyphenyl)-5-(pyridine-4-yl)-4H-1,2,4-triazole-3-yl)thio)
acetate.

Materials and methods

The study was conducted by high performance liquid
chromatography with diode-array detection for determi-
nation of the pyridine-4-carbohydrazide (2), 2-isonicoti-
noyl-N-(2-methoxyphenyl)hydrazine-1-carbothioamide (3),

4-(2-methoxyphenyl)-5-(pyridin-4-yl)-2,4-dihydro-3H-1,2,4-
triazole-3-thione (4).

HPLC Device. Agilent 1260 Infinity (degasser, binary
pump, autosampler, column thermostat, diode array de-
tector) OpenLAB CDS Software. Column Zorbax SB-C18;
30 mmx4.6 mm; 1.8 pm. Quadrupole LC/MS 6120.

Reagents. Acetonitrile qualified “HPLC” LAB-SCAN
(Gliwice, Poland), methanoic acid (100 %) Merck KGaA
(Darmstadt, Germany), highly purified water (18 MQ the
temperature 25 °C), that is prepared using Direct Q 3UV
Millipore (Molsheim, France).

Standard samples. Morpholinium 2-((4-(2-methoxy-
phenyl)-5-(pyridin-4-yl)-4H-1,2,4-triazol-3-yl)thio)acetate
(API) (1), pyridine-4-carbohydrazide (2), 2-isonicotinoyl-
N-(2-methoxyphenyl)hydrazine-1-carbothioamide (3),
4-(2-methoxyphenyl)-5-(pyridin-4-yl)-2,4-dihydro-3H-1,2,4-
triazole-3-thione (4).

Chromatographic condition.

— column is @4.6x30 mm, reverse phase C18,
1.8 um;

— column temperature is 40 °C;

— mobile phase A is H,0 — 0.1 % HCOOH;

— mobile phase B is CH,CN - 0.1 % HCOOH;

— flow is 400 uL/min;

— isocratic mode is mobile phase A — mobile phase B
(84:16);

— injection volume is 5 L;

— detector is diode-array (at 272 nm (compound (1)),
at 266 nm (compound (2)), at 254 nm (compound (3)), at
258 nm (compound (4));

— chromatography time is 6 min.

System suitability. Column efficiency N at peak API
should be=4500 of theoretical plates, at peak (2)=500,
at peak (3)24700, at peak (4)=3500 resolution should be
R22.96 (between API peaks and compound 3) and R22.65
(between peaks of compound 4 and API).

Preparation of the mobile phase A. 1.00 mL of methanoic
acid was added to volumetric flask with capacity 1000.0 mL,
dissolved in 100.0 mL of highly purified water. The volume
of solution was brought to mark by using the same solvent
and mixed.
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Preparation of the mobile phase B. 1.00 mL of methanoic
acid was added to volumetric flask with capacity 1000.0 mL,
dissolved in 100.0 mL of acetonitrile, the volume of solution
was brought to mark by using the same solvent and mixed.

Preparation of solutions of standard samples. The
standard samples (25.0 mg of pyridine-4-carbohydrazide,
2-isonicotinoyl-N-(2-methoxyphenyl)hydrazine-1-carbo-
thioamide and 4-(2-methoxyphenyl)-5-(pyridine-4-yl)-2,4-
dihydro-3H-1,2,4-triazole-3-thione) were added to volumetric
flask with capacity 100.0 mL, added 50 mL of dimethyl
sulfoxide. The volume of solution was brought to mark by
using the same solvent and carefully mixed (solution |A).
1.00 mL of received solution was added to volumetric flask
with capacity 100.0 mL, brought the volume of solution to
mark by highly-purified water and acetonitrile (84:16) and
carefully mixed (solution IB).

Preparation of soluition for chromatography system
suitability test. A weight of morpholinium 2-((4-(2-methoxy-
phenyl)-5-pyridine-4-yl)-4H-1,2,4-triazole-3-yl)thio)acetate
standard sample (250.0 mg) was weighed accurately and
transferred to volumetric flask with capacity 100.0 mL, dissolved
in the highly-purified water and acetonitrile (84:16). 1.00 mL of
the solution IA was added to it flask. The volume of solution
was brought to mark by using the same solvent and carefully
mixed.

Preparation of the test solution. An aliquot of 250.0 mg of
the bulk drug sample was added to volumetric flask with capa-
city 100.0 mL then, dissolved in the 50.0 mL compound of high-
ly-purified water and acetonitrile (84:16), brought the volume
of solution to mark by the same solvent and carefully mixed.

Solutions of 2,3,4 standard samples are chromato-
graphed, RSD is counted for each sample area, chroma-
tography is stopped ,when received values of RSD do not
exceed the value RSD, . which are calculated according
to Ph. Eur. 2.2.46 and Ph. Ukr. 2.2.29. (The Supplement 1)
for content limit of the compound (2) B=16 %, content limits
of the compound (3) and compound (4) is B=5 % [3,4].

The solution of standard samples 2, 3, 4 and investigated
solution are alternately chromatographed with (n) times,
average values are used in further calculations.

When it is chromatographed at mentioned conditions,
the retention time of pick APl should be about 4.6 min,
compound 2 (about 0.7 min) compound 3 (about 3.9 min)
compound 4 (about 5.6 min).

The content of pyridine-4-carbohydrazide, 2-isonico-
tinoyl-N-(2-methoxyphenyl)hydrazine-1-carbothioamide,
4-(2-methoxyphenyl)-5-(pyridin-4-yl)-2,4-dihydro-3H-1,2,4-
triazole-3-thione in bulk drug X, %, is determined by using
the formula:

S, xmyxP
S,xm,x(100-w)

where S, — average value of the pick area pyri-
dine-4-carbohydrazide, 2-isonicotinoyl-N-(2-methoxyphenyl)
hydrazine-1-carbothioamide, 4-(2-methoxyphenyl)-5-(py-
ridin-4-yl)-2,4-dihydro-3H-1,2,4-triazole-3-thione for chro-
matograms of the test solution;

S, — the average value of the area of pyridine-4-car-
bohydrazide, 2-isonicotinoyl-N-(2-methoxyphenyl)
hydrazine-1-carbothioamide, 4-(2-methoxyphenyl)-5-(py-
ridin-4-yl)-2,4-dihydro-3H-1,2,4-triazole-3-thione for chro-
matograms of the standard working samples;

Zaporozhye medical journal. Volume 19. No. 3, May-June 2017
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m,, — weight of the pyridine-4-carbohydrazide, 2-isoni-
cotinoyl-N-(2-methoxyphenyl)hydrazine-1-carbothioamide,
4-(2-methoxyphenyl)-5-(pyridin-4-yl)-2,4-dihydro-3H-1,2,4-
triazole-3-thione standard samples, g;

m, — weight of the investigated sample of bulk drug, g;

P —the content of substance in the standard sample, %;

w — the content of the water in bulk drug, %.

Results and Discussion

Interpretation of the method conditions.

The specific impurities of compound (2, 3, 4) can get
into bulk drug of API in process of synthesis [1]. These
impurities are identified by chromatography with mass
spectrometric detection. The picks of appropriate impurities
are detected at appropriate SIM with m/z 138, 303, 285, they
are also complied in retention time on appropriate standards
(Fig. 1-3).

Chromatography determination conditions of these
compounds should ensure them separation from API.

Optimization of concentration acetonitrile in the mobile
phase.

Earlier we have discussed and suggested stationary
phase and mobile phase, made an investigation of chromato-
graphic behavior of a series of derivatives of 1,2,4-triazole
and intermediate products of synthesis [5-7].

Based on received facts, we have built the graph of de-
pendence of retention (capacity) factor k from concentration
of acetonitrile in mobile phase for potential impurities and
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Fig. 1. The chromatogram of impurities model mixture SIM m/z 303.The impurity of 2-isonicotinoyl-

N-(2-methoxyphenyl)hydrazine-1-carbothioamide (retention time 3.875 min).
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Fig. 2. The chromatogram of impurities model mixture SIM m/z 138.The impurity of pyridine-4-

carbohydrazide (retention time 0.732 min).
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Fig. 3. The chromatogram of impurities model mixture SIM m/z 285. The impurity of
4-(2-methoxyphenyl)-5-(pyridin-4-yl)-2,4-dihydro-3H-1,2,4-triazole-3-thione (retention time 5.557 min).
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Fig. 4. Dependence of the retention factor (k) from concentration of acetonitrile in mobile phase.
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API at registration of the signal on diode-array detector at
wavelength 254 nm (Fig. 4).

On this graph we can see, that maximum difference
between curves is about 16-18 %. Index, which shows the
quality of separation is the resolution (R,). Experimental
determination and calculation of the resolution (R,) are
conducted according to Ph. Eur. and Ph. Ukr. with using
Open LAB CDS Software [3,4,8]. The separation between
picks of API (1) and carbotiamide (3), API (1) and thione (4)
is most critical at this research. A dependence of resolution
for most problematic separations (compounds 3-1 and
1-4) from concentration of acetonitrile in the eluent was
studied. According to Ph. Ukr. the results are considered
sufficient if the resolution is more than 1.0. All resolution
values were over 1.0, but resolutions were maximal and
standard deviations of both resolutions were minimal at the
16 % (Table 1). Therefore, the optimal content of acetonitrile
is 16 %.

Table 1. Dependence of the resolutions from acetonitrile
content for compounds 3 and 1, 1 and 4

Concentration 16 % 17% 18%
Indicator
Ra 2.96 21 127
R4 2.65 3.37 3.62
amount 5.61 5.47 4.89
SD 0.219 0.898 1.662

Alternatively, we proposed new criteria for choosing of
separation condition. It is retention factors differences (JAk]).
Number of combinations for separation of two compounds
for total number of four compounds are equal:

n! 4!
Fig. 5. Dependence of absolute value of retention factors differences for each compound from the Cr= = =6
acetonitrile in mobile phase. " ri(n—rn)! 21(4-2)!
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Fig. 6. UV spectra of pyridine-4-carbohydrazide.
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Fig. 7. UV spectra of 2-isonicotinoyl-N-(2-methoxyphenyl)hydrazine-1-carbothioamide.
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Fig. 8. UV spectra of 4-(2-methoxyphenyl)-5-(pyridine-4-yl)-2,4-dihydro-3H-1,2,4-triazole-3-thione.

Six different curves which show dependence of abso-
lute value of retention factors differences (JAk|) for each
compound from the acetonitrile in mobile phase was built
at registration of the signal on diode-array detector (wave-
length 254 nm).

Maximal absolute values of retention factors diffe-
rences (JAk|) were at 15 % content of acetonitrile (Fig. 5).
For problematic separation of 1-3 and 1-4 compounds
absolute values of retention factors differences (|Ak|) was
same at 15-16 %.

Study of UV spectra of API and impurities needs to
choose the analytic wavelength, which can be used for
determination of appropriate compounds (Fig. 6-8).

The maximums of absorption values are 266 nm (com-
pound 2), 254 nm (compound 3), 258 nm (compound 4).

The hydazide (0.694 min), carbothioamide (3.859 min),
thione (5.566 min) and some unidentified impurities were
found on the chromatogram of model solution of the bulk
drug with impurities addition at 272 nm (API concentration
is 0.5 g/L, injection volume is 5 pL) (Fig. 9). The retention
time of APl was 4.919 min.

Validation of impurities determination method in bulk
drug. Prediction of uncertainty of method.

Uncertainty calculation of preparation of the solution of
standard samples:

— weighing of the standard sample of compounds 2, 3
or4: (0.2 mg/25 mg)x100=0.8 %,;

— bringing the volume of the solution in volumetric flask
with 100.0 mL capacity: 0.12 %;

— taking aliquot of solution by pipette with 1.00 mL
capacity: 0.6 %;

— bringing the volume of solution in volumetric flask with
capacity 100.0 mL: 0.12 %;

Zaporozhye medical journal. Volume 19. No. 3, May-June 2017

Uncertainty calculation of preparation the investigated
solution:

—weighing of the of investigated sample:

(0.2 mg/250 mg)* 100=0.08 %;

— bringing the value of the solution in volumetric flask
with capacity 100.0 mL: 0.12 %.

— Total sample preparation uncertainty:

Ay, =NO.8+0.122+0.6°+0.122+0.08+0.12> =1.36%

According to Ph. Ukr. (The Supplement 1 and 2) the
uncertainty of sample preparation should be not signifi-
cant, comparing with the maximum permissible method
analysis uncertainty, Ag;<0.35%x5=1.6 %. Thus, the pre-
dicted value Ag, complied with requirements of Ph. Ukr.
(1.36 % <1.6 %).

Validation characteristics of the method. Validation of
method was conducted according to Ph. Ukr. requirements
in variant of standard method by provided standardized
procedure. The maximum of permissible uncertainty of
analysis at quantitation of impurities was 5 %, at limited test
was 16 %. For validation criteria calculation of the compound
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Fig. 9. Cromatogram of model solution of the bulk drug with compounds 2, 3, 4 addition at wavelength

272 nm.
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Table 2. Metrological characteristics of linear dependence for the method

for a compound (2) (Y=bX+a)

Parameter Value The criteria Conclusion
of acceptability
(A,=16%, g=9)
b 0.910 - -
S, 0.0344 - -
a 2.163 <6.8 complied
s, 2.845 - -
RSD, 3.733 <84 complied
R, 0.995 20.9755 complied
Table 3. Metrological characteristics of linear dependence
for the method for a compound (3) (Y=bX+a)
Parameter Value The criteria Conclusion
of acceptability
(B5s=5%, g=9)
b 1.005 - -
S, 0.00956 - -
a -0.739 <21 complied
s, 0.731 - -
RSD, 0.985 <265 complied
R, 0.9997 20.9976 complied
Table 4. Metrological characteristics of linear dependence
for the method for a compound (4) (Y=bX+a)
Parameter Value The criteria Conclusion
of acceptability
(B4, =5%, g=9)
b 1.008 - -
S, 0.01935 - -
a -0.9515 <21 complied
s, 1.512 - -
RSD, 2.023 <265 complied
R, 0.9987 20.9976 Complied

Table 5. Precision and accuracy results of the method for a compound (2)

(2) was selected 16 %, and at validation criteria calculation
of the compound (3) and (4) was selected most stringent
requirements (5 %), because results were complied with
its requirements.

Linearity.

Metrological characteristics of linear dependence for
using method range (25-125 %) from the nominal content
of appropriate impurity are shown at tables 2—4. Linearity
was complied with requirements of Ph. Ukr.

Selectivity.

Pick of APl was fully separated with picks of compound
2, 3,4 R22.96 (between picks of APl and compound 3) and
R22.65 (between picks of the compound 4 and API).

Precision and accuracy.

The results of precision and accuracy determination
of the method of quantitative determination of impurities
in the bulk drug morpholinium 2-((4-(2-methoxyphenyl)-5-
pyridine-4-yl)-4H-1,2,4-triazole-3-yl)thio)acetate are shown
at tables 5-7. Precision and accuracy were complied with
requirements of Ph. Ukr.

The use of method for quantitative determination of
APl in bulk drug

In the investigated series of bulk drug the impurity of
carbothioamide (compound 3) was not detected. That is
why we have conducted determination of compounds (2)
and (4).The solution was chromatographed 5 times. Results
are shown at table 8, 9.

Received value of RSD did not exceed the calculated
one, accordingly to Ph. Ukr. requirements to RSD %, for
the maximal uncertainty 16 % (compound 2) and 5 % (com-
pound 4) at all values n, beginning from n=2. Therefore, itis
enough for alternate chromatography of the comparing and
test solutions for each investigated sample of bulk drug [8].
The humidity of the bulk drug is identified on a loss of weight
during the drying, it was 0.1 %.

As we can see, the reproducibility of results at determi-
nation of compound (4) was better than at determination of
compound (2) (Table 10, 11).

Model solution The mass Added in % to concentration  Average pick area, S; Found in % to pick area Y,
of a sample (2), g of standard solution, X; (S,=98.61) of standard solution, Y, i = 7 %100 %
(my=0.02422 g) !
1 0.00659 271.21 25.08 25.43 93.47
2 0.00689 2845 30.44 30.87 108.5
3 0.01279 52.81 51.77 52.50 99.42
4 0.01245 51.40 49.72 50.42 98.09
5 0.01835 75.76 66.49 67.42 80.90
6 0.01849 76.34 66.78 67.72 88.71
7 0.02509 103.59 95.13 96.47 93.13
8 0.03139 129.60 124.5 126.31 97.42
9 0.0303 125.10 110.8 112.35 89.82
Average, Z% 95.28
The relative standard deviation, RSD,, % 6.690
The relative confidence interval, A,= RSD, x(95%; n—1) = RSD, x 1.8595 12.44
The criteria of acceptability for repeatability of results: A, <16 complied
Systematic error, & = [100 - Z| 4716
Insignificance criterion of systematic error:
1)6<A,/3=12.44/3=4.15 not complied
2)0<0.32x16=5.12 complied

General conclusion about method

correct
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Table 6. Precision and accuracy results of the method for a compound (3)

Model solution The mass of asample (3),g  Added in % to concentration Average pick area, S, Found in % to pick area of ;
(my=0,02575 g) of standard solution, X; (S,=82.789) standard solution, Y; 2= 7. *x 100 %

1 0.00591 23.21 18.44 22.27 95.95

2 0.00571 2243 17.5 21.14 94.25

3 0.01255 49.29 40.88 49.38 100.17

4 0.0116 45.56 37.05 44.75 98.22

5 0.01789 70.27 58.87 71.11 101.2

6 0.0184 72.28 60.51 73.09 1011

7 0.02539 99.72 81.11 97.97 98.24

8 0.031 121.76 101.11 122.12 100.3

9 0.028 109.98 90.4 109.19 99.29

Average, 2, % 98.75

The relative standard deviation, RSD,, % 2.406

The relative confidence interval, A,=RSD, x(95%; n—1) = RSD, x 1.8595 4.474

The criteria of acceptability for repeatability of results: A, <5.00 complied

Systematic error, & = [100 - Z| 1.250

Insignificance criterion of systematic error:

1)5<A,/3=4.474/3=1.491 complied

2)0<0.32x5=1.6 complied

General conclusion about method correct

Table 7. Precision and accuracy results of the method for a compound (4)

Model The mass of asample (4), g  Added in % to concentration Average pick area, S, Found in % to pick area of Y;
solution (m=0.02460 g) of standard solution, X (S,=117.937) standard solution, Y; Z,= 7. *x 100 %
1 0.00638 25.14 30.48 25.84 102.81

2 0.00585 23.05 26.48 22.45 97.41

3 0.0129 50.83 59.84 50.74 99.83

4 0.01245 49.05 55.02 46.65 95.10

5 0.01665 65.60 77.41 65.64 100.05

6 0.0208 81.95 95.95 81.36 99.27

7 0.02312 91.1 105.15 89.16 97.87

8 0.03155 124.31 151.05 128.1 103.03
9 0.03009 118.56 136.98 116.1 97.97
Average, Z, % 99.26
The relative standard deviation, RSD,, % 2.570
The relative confidence interval, A,=RSD, x(95%; n—1) = RSD, x 1.8595 4779
The criteria of acceptability for repeatability of results: A,,< 5.00 complied
Systematic error, & = [100 - Z| 0.740
Insignificance criterion of systematic error

1)0<A,/3=4.779/3=1.593 complied
2)0<0.32x5=1.6 complied
General conclusion about method correct

Table 8. Results of the system suitability test on RSD in bulk drug (2)

Chromatogram Sy Mean S, RSD % RSD %,0x
1 97.28 - - -

2 97.44 97.36 0.1232 2534

3 97.94 97.55 0.3562 6.710

4 98.19 97.71 0.4364 9.613

5 97.68 97.70 0.3782 11.86

Table 9. Results of the system suitability test by RSD in bulk drug (4)

Chromatogram S, Mean S, RSD % RSD % .
1 117.53 - - -

2 117.02 117.28 0.3050 0.7918

3 117.26 17.27 0.2158 2.097

4 117.96 117.44 0.3417 3.004

5 118.15 117.58 0.3990 3.708
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Table 10. The results of quantitative determination of compound (2) in a bulk drug

Sample The mass Pick area Found (2)  Metrological characteristics,
of asample, g in% n-1=5, P=0.95
1 0.25085 1229 1253  0.1256 X=0.1365
127.7 $=0.00868
2 0.24898 146.1 1464  0.1478 S,=6.361%
146.6 AX=0.009107
3 0.25028 1291 1289  0.1295 £=6.674%
128.6
4 0.27094 1570 1565  0.1453
156.0
5 0.23028 1251 1235  0.1349
121.9
6 0.23016 1241 1241 0.1356
124.1
Standard  0.02446 97.36
sample

Table 11. The results of quantitative determination of compound (4) in a bulk drug

Sample The mass Pick area Found (4)  Metrological characteristics,
of a sample, g in% n-1=5, P=0.95
1 0.25085 3881 3887 0.3357 X=1.019
389.3 S =0.02657
2 0.24898 3959 399.3 0.3474 S, =2.607%
402.7 AX = 0.009439
3 0.25028 4012 4012 0.3473 €=2735%
401.2
4 0.27094 4486 4508  0.3604
453
5 0.23028 3715 3584 0.3372
3453
6 0.23016 3509 363.55 0.3422
367.2
Standard ~ 0.02538 17.27
sample
Conclusions
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Chromatography separation of impurities and morpholi-
nium 2-((4-(2-methoxyphenyl)-5-(pyridine-4-yl)-4H-1,2,4-tri-
azole-3-yl)thio)acetate was done. Amethod of determination
of those impurities was proposed. A method was complied
with linearity criteria, specificity, precision and accuracy. The
results of impurity determination in bulk drug indicated, that
method can be used for the quality control of bulk drug of
morpholinium 2-((4-(2-methoxyphenyl)-5-pyridine-4-yl)-4 H-
1,2 ,4-triazole-3-yl)thio)acetate.
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