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According to the results of the pharmacological testing the substance of 4-methoxy-3-chloroanilide 1-(3’-fluoro-
phenyl)-5-methyl-1,2,3-triazole (1H)-4-carboxylic acid has shown a pronounced anticonvulsant activity that ex-
ceeds the level of the reference drug — Depakine. It is recommended for further profound studies under condi-
tional name Epifine. Development of methods for the quality control of a substance occupies an important place
among the stages of drug introduction.For preparation of the substance to introduction we have developed the
methods for identification and quantitative determination of the promising substance Epifine. Standardization has
been performed in accordance with the existing requirements for development of modern methods for analysis of
pharmaceutical substances possessing the pharmacopoeial quality. For identification a set of physical, physico-
chemical (NMR 'H, IR and UV spectroscopy) and chemical methods has been proposed. The physical and che-
mical properties of Epifine have been investigated, and the intervals of melting point and solubility in different
solvents have been determined. As expected, in the IR spectrum the characteristic absorption bands confirming
the presence of aromatic rings, in particular benzene and triazole, carbonyl groups (amide-1, amide-2), substi-
tuted amino group, methyl and methoxy groups, were observed. We have also proposed the chemical methods of
identification of this compound conditioned by the presence of the anilide residue, the triazole ring, and covalently
bound halogens. The non-aqueous acid-base titration has been developed for the quantitative analysis of Epifine.

PO3POBKA METOAOMUK IQEHTU®IKALII TA KIIbKICHOIO BU3HAYEHHS EMNI®IHY — HOBOIO MNOTEH-
LINAHOIro0 AHTUKOHBYIIbCAHTY

J1.0.lMepexoda

Knrovoei cnoea: hapmayesmuyHuli aHarnia; ideHmudbikauisi; aHasia; aHmuKOH8YIbcaHm

3a pesynbmamamu chapmakornoaidHux gunpobysaHb cybcmaHuis 4-memokcu-3-xnopaHinioy 1-(3’-gpmopogpeHin)-
5-memun-1,2,3-mpuason(1H)-4-kapb6oHoeoi kucromu 8usiguna 8ucoKy npomucyOOMHy akmueHicmb, W0 rnepe-
8ulyye piseHb ripenapamy rnopieHsHHS [enakiHy, moMy goHa byna pekomeHOo8aHa 011 nodanbuwux rnoanubne-
Hux OocnidxeHb nid ymosHoOt Ha3eot «EniciH». Ceped emariie eanposadxeHHs rikapcbKux 3acobie saxruse
Mmicye rocidae po3pobka MemoduK KOHmMposo skocmi cybcmanuii. [ns nidcomoeku pe4o8uHU 00 8rpo8adxKeH-
Hs Hamu Byr1o 30ilcHeHO po3pobky Memoduk ideHmudgpikayii ma KinbKicHo20 8u3HayeHHs. CmaHdapmu3sau,ito
30iticHrosarnu 8idrnogidHoO 00 ICHYIOHUX CydacHUX sumoz 0o po3pobku MemoduK aHanidy chapmauesmuyHuUx cy6-
cmaHujit ghapmakoneliHoi skocmi. [ocnidxeHri ¢iduko-ximiyHi enacmueocmi cybemaHnuii EnighiH, ecmaHoeneHi
iHmepesanu memnepamypu nnaeneHHs ma po34UHHICMb y PI3HUX PO3YUHHUKaxX. [nsa ideHmudbikayii 3anpono-
HOBaHO CyKyrnHicmb hidudHUX, iduko-ximidHux (I4-, YO- ma SMP 'H-cnekmpockonisi) ma ximidyHux memodis.
B I4-criekmpi o4ikysaHO criocmepieatombCsi xapakmepuCmuYHi cMyau rnoarnuHaHHs, Wo nidmeepoXXyomb Hasi8HICmb
apoMamuyHUX Kireub, 30Kpema ¢heHifIbHO20 ma mpua3osibHO20; KapbOoHinbHOT epynu (amid-1, amio-2), 3amiueHor
amiHoapynu, MemuribHOI ma Mmemokcuzpyr. 3anporoHosaHi XiMiyHi MemoOuku ideHmucdbikauii yiei crionyku, oby-
MO8/IeHI Hasi8HICMI0 MPUa3oibHOZ0 KinbUs, aHiniOHO20 3anuwKy, Ko8asleHMHO38’a3aHuX 2ano2eHis. [ns KinbKic-
HO20 8U3Ha4YeHHs1 EnighiHy po3pobrneHuli Memod KUCIIOmHO-OCHOBHO20 MUMpPy8aHHs1 Y HE8OOHOMY cepedo8uLl.

PA3PAGOTKA METOAQUK MOEHTU®UKALINN U KOJTMMECTBEHHOI'O OIPELQEJIEHNSA 3IMTU®UHA — HO-
BOIro rNOTEHUMAJIbHOIO AHTUKOHBYJIbCAHTA

J1.A.llepexoda

Knroyesnie cnoea: hapmauyesmuyeckuli aHanus; udeHmucbukayusi; aHanus; aHmuKoH8YynbCaHm

o pesynbmamam ghapmakonoaudyeckux ucnbimaHuli cybecmaHyusi 4-memokcu-3-xmnopaHunuda 1-(3’-¢pmopgpe-
Hun)-5-memun-1,2,3-mpua3son (1H)-4-kap6oHo80U Kucrnomsl rokasarna ebipaxeHHy npomugocyO0POXHYIO akK-
MmuHOCMb, MPesbILAarULyr ypOBEHb Npernapama cpasHeHus [enakuHa, noamomy oHa bbina pekomeHOosaHa
0ns1 QanbHelwux yerybneHHbIX uccriedogaHuli Mod ycrio8HbIM Ha3deaHueM «3nuchuH». Cpedu asmarnos eHedpeHus
JlekapcmeeHHbIX cpedcme 8axkHoe Mecmo 3aHumMaem paspabomka MemoOuK KOHMPOIs Kadecmsa cybcmaH-
yuu. [ns nodzomosku geujecmea K sHeOpeHUro Hamu bbina ocyujecmerneHa pa3pabomka MemoduKk udeHmu-
ukayuu u KonuyecmeeHHo20 onpedeneHusi. CmaHdapmu3ayuro oCywecmessau 8 coomeemecmeuu ¢ cyuje-
cmeywWuMU cospeMeHHbIMU mpebosaHusiMu K pa3pabomke MemoOuK aHanu3a hapmayesmuyeckux cybecman-
yut chapmakoneliHoeo ka4ecmea. bbinu uccrnedogaHb! (hu3uKo-xumuveckue ceoticmea cybcmaHyuu EnughuH,
ycmaroerneHb! UHmepsarssi memriepamypbl iasneHusi U pacmeopuMocmb 8 pasuyHbIX pacmeopumensx. s
udeHmugbuKayuu Hamu rpeodrioeHa COBOKYMHOCMb (huauHeCKUX, ghuduko-xumudeckux (SIMP 'H, VK- u Y®-cnekmpo-
cKonusi) u xumudeckux memodos. B VIK-cnekmpe, kak u oxudanochk, Habrmodaromcs xapakmepucmu4yeckue rnorochl
roanouweHusi, noomeepxoaroujue Harudue apomMamuyecKux Koneu, 8 YacmHocmu, ¢heHUIbHO20 U mpua3osibHOE0;
KapboHurbHOU epyrrbl (amud-1, amud-2), 3amMeuweHHoU amMuHo2pybl, MemuribHOU U Memokcuapynr. Takxe Hamu
rPeOroXeHbl XUMUYecKue MemoOuKu uGeHmMuUgUKauuu 3moao coeOUHEHUSs], 0bYCrioeneHHbIe Hanu4yuemMm mpuasors-
HO20 Korbya, aHUnuOHO20 ocmaimka, KoganeHmHo C8si3aHHbIX 2arioeeHo8 Xiaopa u pmopa. [ns KonuyecmeeH-
Hoeo ornpedeneHus AnuguHa paspabomaH Memod KUCI0MHO-OCHOBHO20 MUMpPOBaHUs 8 HEBOOHOU cpede.
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According to the results of the pharmacological
testing the substance of 4-methoxy-3-chloroanilide
1-(3’-fluorophenyl)-5-methyl-1,2,3-triazole (1H)-4-car-
boxylic acid has shown a pronounced anticonvulsant
activity that exceeds the level of the reference drug
- Depakine. It is recommended for further profound
studies under conditional name Epifine [1, 2].

Development of modern, unified, effective, and
simple in performance methods of standardization of
substances is one of the main tasks in pharmaceuti-
cal science. The current understanding of approaches
to quality assurance is based on the concept that in-
cludes quality assurance of drugs from the stage of
pharmaceutical development and research, through
proper production, quality control, storage, sale, and
provision of information to doctors and patients [3].
When introducing drugs the stage of development of
the quality control procedures takes an important place.
For preparation of the substance to introduction we
have developed the methods for identification and
quantitative determination of the promising substance
Epifine. Standardization has been performed in ac-
cordance with the existing requirements for develop-
ment of modern methods for analysis of pharmaceuti-
cal substances possessing the pharmacopoeial quali-
ty [4] using the standard sample of the given com-
pound. While performing the research on identifica-
tion of the substance the standard sample of Epifine
repeatedly subjected to crystallization was conside-
red as an example of this substance. Its purity and
identity of Epifine was confirmed by a set of instru-
mental methods of analysis (NMR 'H, IR and UV spec-
troscopy, TLC, HPLC).
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For Epifine identification a set of physical, physi-
cochemical (NMR 'H, IR and UV spectroscopy) and
chemical methods has been proposed; these methods
allow to assess fully the nature of the substance and
confirm it. In the process of our research the physical
and chemical properties of Epifine were studied, and
the intervals of melting point and solubility in dif-
ferent solvents were determined. To determine so-
lubility standard pharmacopoeial methods were used.
By its physical properties Epifine is a white crystalline
powder, easily soluble in dimethylformamide, which
melts at the temperature of 146-147°C. It is also so-
luble in dioxane and hot ethanol; however, it is in-
soluble in water and chloroform.

The next step was to study the possibility of Epi-
fine identification by means of spectrophotometry
in the range of IR and UV spectra, and NMR H spec-
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troscopy. For this purpose the corresponding spec-
tra were analyzed. The absorption of the substance
in the infrared region makes it possible to identify
functional groups and fragments in the structure. By
analyzing the infrared spectrum of Epifine a number
of characteristic bands that occur due to the presence
of certain features of the chemical structure can be
observed. As expected, in the IR spectrum the charac-
teristic absorption bands confirming the presence of
aromatic rings, in particular benzene and triazole,
carbonyl groups (amide-1, amide-2), substituted amino
group, methyl and methoxy groups were observed
[5]. In accordance with the generally accepted prin-
ciples of interpretation of IR-spectra it has been de-
termined that the strong absorption band intensity
in the 1645 cm™ corresponds to the valence vibra-
tions of carbonyl in position 2 (v c=0, amide I); the
medium intensity band of deformation vibrations of
the substituted amino group is at 3220 cm™ (6 NH);
the medium intensity absorption bands of the aro-
matic bonds C-H(v CH) is at 3060 cm™*. The medium
and strong intensity band caused vibrations by the
aromatic ring present at the area of 1615-1500 cm™.
Symmetric valence vibrations of the methyl group ob-
served in the area 0f 1470-1435 cm™ and at 2956 cm™
are asymmetric valence vibrations of the same group.
Thus, we have concluded that the infrared spectrum
of the substance proves its structure. The presence
of aromatic 1,2,3-triazoles fragments and substituted
aryl rings allows to use spectroscopy in the ultraviolet
range of the spectrum for identification. The UV spec-
trum of 0.01% Epifine has two maxima of absorp-
tion at wavelengths of 228 and 282 nm (Fig.) [6].

Due to the complete substitution of the triazole
ring when adding acids or alkalis redistribution of
bonds is not observed; as a result, the character of
the spectrum does not change. Therefore, it is recom-
mended to assess the presence of the correspond-
ing peaks in the spectrum, namely the wavelengths
of (228+2) nm and (282+2) nm for introduction in
the project of quality control procedures for Epifine
substance.

The NMR'H spectrum of 4-methoxy-3-chloroani-
lide 1-(3’-fluorophenyl)-5-methyl-1,2,3-triazole (1H)-
4-carboxylic acid contains all signals of hydrogen con-
taining groups, which are characteristic for this sub-
stance. Protons of the amide group appear as a sin-
glet signal at 10.50 ppm, and aromatic proton sig-
nals - as a multiplet at 6.94-7.85 ppm. Protons of the
methoxy group and the methyl group in position 5 of
the triazole cycle are observed in the NMR'H spec-
trum as a singlet at 3.83 ppm and 2.52 ppm, respec-
tively [7, 8].

It should be noted that in the case of Epifine NMR'H
spectroscopy does not provide information about ba-
sic pharmacophore - 1,2,3-triazoles ring, which has
no protons as a result of introduction of substituents.
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Fig. The UV absorption spectrum of Epifine.

The absence of equipment at the plant or in the quali-
ty control laboratory makes the use of this method
currently unreal.

More convincing for identification of organic com-
pounds is a combination of physical, physicochemi-
cal and chemical methods based on the properties of
functional groups. Considering the Epifine structure
it was logical to develop the methods for identifica-
tion of this compound due to the presence of the ani-
lide residue, the triazole ring, and covalently bound
halogens (chlorine and fluorine).

Three tertiary nitrogen atoms in the molecule give
a reason to expect precipitation or formation of co-
loured complex compounds with the general “preci-
pitative” alkaloid reagents. The ability to form com-
plex compounds in this case is predetermined by the
presence of the undivided pair of electrons in nitro-
gen, which are the part of the heterocyclic triazole
fragment. We used a variety of reagents and methods
given in the State Pharmacopoeia of Ukraine [9]. De-
pending on the use of certain excipients for preparing
the methods of the quality control any reagent from
the SPhU can be used. They are not specific, and the
result of reactions observed can characterize many
nitrogen-containing organic compounds.

Taking into account the general monograph of the
SPhU, we consider it appropriate to use potassium
bismuth iodide as a reagent that is universal to de-
termine the tertiary nitrogen. Considering the fact
that a substituted anilide of chloracetic acid was used
as a starting material in the synthesis of Epifine it
was logical to try to reproduce the reaction of the
primary aromatic amino group after hydrolysis. To
confirm the presence of the anilide residue in the mo-
lecule of Epifine the substance was subjected to acid
hydrolysis, and 4-methoxy-3-chloraniline formed in
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the reaction was identified by the reaction of diazo-
tization with the subsequent azo coupling (Scheme 1).

This test can be recommended for inclusion in the
project of the methods for the quality control. To iden-
tify covalently bound halogens the reaction of chlo-
rides and fluorides were carried out after the preli-
minary dry mineralization by heating the substance
with anhydrous sodium carbonate and potassium nit-
rate. After mineralization the covalent bond is destroyed,
halogens as halides are determined by ordinary reac-
tions. Chloride ion forms a white precipitate, which
dissolves in ammonia solution in the reaction with
silver nitrate solution in the presence of dilute nit-
ric acid. To determine fluoride we used the reaction
with the solution of calcium chloride (with formation
of a white precipitate). These reactions we recom-
mended for inclusion into the project of the methods
for the quality control. Based on the acidic proper-
ties of the amide group for quantitative determination
of Epifine the acid-basic titration in the non-aqueous
medium was developed. To increase the acidic prop-
erties of the substance the titration was carried out
in the presence of dimethylformamide - a basic sol-
vent increasing the acidic properties of compounds.
In addition, the substance studied is easily soluble
in DMF.

Pharmacopoeial solution of 0.1 M sodium methy-
late that standardized according to the requirements
of the SPhU was selected as a titrant. The assay was
performed by the reaction (Scheme 2).

To select the indicator the potentiometric titra-
tion was carried out, and inflexion points of titration
(pH = 12.5) were determined. Then the experiment
was repeated in the presence of the thymol blue indi-
cator. It was found that the colour of the indicator chan-
ged within the limit inflexion point of titration, and
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the drop error is negligible. It was experimentally
proved that 4-methoxy-3-chloroanilide 1-(2’-fluoro-
phenyl)-5-methyl-1,2,3-triazoles (1H)-4-carboxylic acid
reacted with sodium methylate in equimolar quanti-
ties. According to our research the acid-basic titra-
tion in the non-aqueous medium gave reproducible
results close to the nominal value. The results of the
quantitative determination of Epifine and metrologi-
cal characteristics of this method are given bellow:
m, =0.10040 g, m, =0.10070 g, m, =0.10100 g

K 0.1M =0.9990

Found, % 99.90; 100.10; 100.20;

Metrological characteristics of the average result:
x=99.95; 52 =0.4864; S = 0.5021; S; = 0.2341;

Ax =1.2140; Ax=0.7372; e = 1.70%

Metrological characteristics demonstrate the abi-
lity to use this method and its inclusion into the pro-
ject of methods for the quality control. The prelimi-
nary certification of the standard sample of Epifine
is required for complete validation of the method.

Scheme 1

Experimental Part

The NMR spectrum was recorded on a Varian Mer-
cury-VX-200 device, the solvent - DMSO - D, the in-
ternal standard - tetramethylsilane (TMS). The che-
mical shifts are given in the scale 6 (ppm).

Identification (IR spectroscopy)

The infrared absorption spectrum of the substan-
ce (previously dried to the constant mass) in disks
with potassium bromide R (1 mg of the substance
rubbed with 200 mg of potassium bromide R) in the

(0]
(¢]] ‘
Scheme 2
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range from 400 cm™ to 4000 cm™* was recorded on a
“Specord M-80” device.

Identification (UV spectroscopy)

Place 0.040 g of the substance into a 200 ml vo-
lumetric flask, dissolve while heating in 80 ml of etha-
nol R, cool, dilute the volume of the solution with etha-
nol R and mix. Place 10 ml of the solution obtained
into a 100 ml volumetric flask and dilute with etha-
nol R and mix (Solution A). Place 1.5 ml of the solu-
tion obtained into a 10 ml volumetric flask and di-
lute with ethanol R, then mix (Solution B). Measure
the optical density of the solution obtained at the
wavelength of 282 nm in a cuvette with a 10 cm lay-
er thickness using ethanol R as a reference solution.

The reaction with potassium bismuth iodide

Dissolve 0.01 g in 5 ml of dilute hydrochloric acid
and add 1 ml of potassium bismuth iodide solution.
Immediately an orange-yellow precipitate is formed.

The reaction of azo coupling

Dissolve 0.1 g of the substance in 2 ml of water,
add 2 ml of dilute hydrochloric acid and heat for 5 min
on a water bath. After cooling add to the reaction mix-
ture 0.2 ml of sodium nitrite and in 1-2 min add 1 ml
of B-naphthol; an intense red precipitate is formed.

Determination of fluorine and chlorine

To 0.1 g of the substance add the mixture for sin-
tering (the mixture of sodium or potassium carbon-
ate with potassium nitrate), cool, add 5 ml of water
and filter. To the filtrate add nitric acid R till carbon
(IV) oxide stops evolving. The solution obtained di-
vide in two parts. Add 2 ml of CaCl, to the first part, a

F
N N=p
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white precipitate is formed. Acidify the second part
with dilute nitric acid R to pH 5 and add 0.2 ml of sil-
ver nitrate solution R1. A white precipitate is formed
which is soluble in the excess of ammonia solution R.
Assay. Dissolve 0.300 g of the test substance in
10 ml of DMF previously neutralized by thymol blue
and titrate with 0.1 M sodium methylate solution
with the same indicator till blue colour appears.
Calculation of the quantitative content of active
substance was performed by the formula:

V-K-T-100-100

m, -(100—-%

where: V - is the volume of 0.1 M sodium methylate
used for titration, ml; K - is the adjustment coeffi-
cient; T - is the titre of the test substance with 0.1 M

sodium methylate; % - is the percentage of
moisture.

0 =

moisture )

moisture
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1 ml of 0.1 M sodium methylate is equivalent to
36.08 mg of C,,H,,CI1FN,O,, which should be in the
range from 99.9% to 100.2% calculated with refer-
ence to the dried substance.

Conclusions

1. The spectral characteristics of the substance
have been studied and methods of identification us-
ing UV and IR spectroscopy have been proposed.

2. The Epifine behaviour in chemical reactions has
been studied and the methods of identification have
been proposed. They are azo dye formation after hy-
drolysis, the reaction on the tertiary nitrogen with
potassium bismuth iodide, and the reaction on halo-
gens after mineralization.

3. The quantitative determination of Epifine in
the non-aqueous medium by the acid-base titration
has been developed.
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