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SUMMARY

Our team of scientists has explored scientific journals for the recent years. It was found that furan
substituted 1,2,4-triazoles are promising for the future studying because of their low toxicity and wide range of
activity. Ukrainian publications about the studying physical, chemical and biological properties of furan
substituted 1,2,4-triazoles prove their prospects as future drugs.

The aim of the study was to explore existing publications of scientists about various properties studies
of the active pharmaceutical ingredient of veterinary drug "Tryfuzol". This work shows the analysis result of
the publications about studying the properties of piperidine 2-(5-(furan-2-yl)-4-phenyl-4H-1,2,4-triazole-3-
ylthio)acetate — the active pharmaceutical ingredient of new original veterinary drug "Tryfuzol".

First time the molecule of the active ingredient of the drug "Tryfuzol™ - piperidine 2-(5-(furan-2-yl)-4-
phenyl-4H-1,2,4-triazole-3-ylthio)acetate is mentioned in the PhD (candidate) where the method of synthesis
was described, the physical-chemical properties and the acute toxicity were studied, primary pharmacological
screening was conducted. At this stage scientists proved prospect for further study of the biological properties
of piperidine 2-(5-(furan-2-yl)-4-phenyl-4H-1,2,4-triazole-3-ylthio)acetate. In the work the authors
investigated the possibility of qualitative and quantitative determination of compound in 1% and 2,5% solutions
and publication is devoted to the developing of quantification methods of piperidine 2-(5-(furan-2-yl)-4-phenyl-
4H-1,2,4-triazole-3-ylthio)acetate by non-aqueous potentiometric titration. Interesting results about the
determination of possible metabolites of the active pharmaceutical ingredient of the future drug substance show
scientists in the following publications.
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OZET

Bilimsel ekibimiz, son yulardaki inceledigi bilimsel yayimlar sonucunda furan ile siibstitiie 1,2,4-
triazollerin diigiik toksisitesi ve ¢esitli aktivitelerinden dolayr gelecek ¢alismalar igin umut verici oldugunu
bulmustur. Ukrayna’da yayimlanan makalelere gore, furan ile siibstitiie 1,2,4-triazol bilesiginin fiziksel,
kimyasal ve biyolojik ozellikleri ile gelecegin ilact olarak beklentileri karsilayacagini géstermistir.

Bu ¢alismanmin amaci, veteriner ila¢ olan “Tryfuzol”iin aktif farmasétik iceriginin cesitli ézellik
calismalary ile ilgili bilim insanlarinin mevcut yayinlarini ortaya ¢ikarmaktir. Bu ¢alisma, yeni orijinal
veteriner ilag "Tryfuzol" un farmasétik aktif bileseni piperidin 2-(5-(furan-2-il)-4-fenil-4H-1,2,4-triazol-3-
iltiyo)asetatin incelenen ozellikleri ile iligkili yaymnlarin analiz sonuglarin gostermektedir.

"Tryfuzol"un aktif bilesen molekiilii olan piperidin  2-(5-(furan-2-il)-4-fenil-4H-1,2,4-triazol-3-
iltiyo)asetatin sentez metodu, fiziksel-kimyasal ozellikleri, akut toksisite ¢alismalar: ve birincil farmakolojik
taramalar ilk kez bir doktora aday ¢alismasinda bahsedilmistir. Bu asamada, bilim adamlari, piperidin 2-(5-
(furan-2-il)-4-fenil-4H-1,2,4-triazol-3-iltiyo)asetatin biyolojik ozelliklerinin ileriki ¢alismalara yol gosterici
olabilecegini kanitlamislardr. Calismada, susuz potansiyometrik titrasyon metodu ile piperidin 2-(5-(furan-2-
il)-4-fenil-4H-1,2 4-triazol-3-iltiyo)asetatin % 1 ve % 2,5'lik soliisyonlarda bilesigin nitel ve nicel olarak
gelistirilmis miktar tayin ydéntemlerini iceren yaywlar incelenmistir. Gelecekteki ila¢ aktif farmasotik
maddesinin olast metabolitlerinin belirlenmesiyle ilgili ilging sonuglar, bilim insanlari tarafindan
gasterilecektir.

Anahtar kelimeler: biyolojik ozellikler; 1,2,4-triazol furan tiirevleri; Tryfuzol, veteriner ilag

INTRODUCTION

Over the past decade it has accumulated a lot of information in the literature about various
publications on the prospects of studying physical, chemical and biological properties of furan
substituted 1,2,4-triazoles [1,2]. The authors carefully studied the physical and chemical properties.
Comparative analysis was conducted of appropriatenesses between the structure of compounds and their
biological effects [1]. Soluble substances formated by “"chemical symbiosis"” of 1,2,4-triazole core and
furan fragments deserve individual attention [3,4]. These compounds exhibit different types of
biological activities while being practically non-toxic [5].

Long term experience of domestic scientists in studying the properties of furan substituted 1,2,4-
triazole proves the great potential of water-soluble compounds in this row [5].

An example of the fact that a row of furan substituted salts possess a spectrum of biological
activity is the appearance of new original domestic veterinary drug "Tryfuzol" on market in two dosage
forms. Thus, the aim of the study was to codify existing publications of domestic scientists various
properties studies of the active pharmaceutical ingredient (API) of veterinary drug "Tryfuzol".
Chemichal name of API is piperidine 2-(5-(furan-2-yl)-4-phenyl-4H-1,2,4-triazole-3-ylthio)acetate and

its molecular structure is shown in the Figure 1.
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Figure 1. Molecular structure of piperidine 2-(5-(furan-2-yl)-4-phenyl-4H-1,2,4-triazole-3-ylthio)
acetate

HISTORICAL BACKGROUND

First time the molecule of the active ingredient of the drug "Tryfuzol” - piperidine 2-(5-(furan-2-
yD-4-phenyl-4H-1,2,4-triazole-3-ylthio)acetate is mentioned in the PhD (candidate) thesis [1]. The
author described method of synthesis, studied the physical-chemical properties of the compound, studied
the acute toxicity and conducted primary pharmacological screening. Compatible with other compounds
of this class there was established the "structure-activity" dependence for piperidine 2-(5-(furan-2-yl)-
4-phenyl-4H-1,2,4-triazole-3-ylthio)acetate. Even at this stage the scientists proved promising for
further study of the biological properties of piperidine 2-(5-(furan-2-yl)-4-phenyl-4H-1,2 4-triazole-3-
ylthio)acetate. In the work [2] the authors investigated the possibility of qualitative and quantitative
determination of promising compound in 1% and 2,5% solutions. Other publication [3] is devoted to the
developing of quantification methods of piperidine 2-(5-(furan-2-yl)-4-phenyl-4H-1,2,4-triazole-3-
ylthio)acetate by non-agueous potentiometric titration. Interesting results about the determination of
possible metabolites of the active pharmaceutical ingredient of the future drug substance show scientists

in the following publications [4].

A further step in a large-scale study of the compound properties in order to implement in the
veterinary practice were studies described in PhD (doctoral) dissertation [5]. This work is devoted to a
detailed study of harmlessness and specific activity of piperidine 2-(5-(furan-2-yl)-4-phenyl-4H-1,2,4-
triazole-3-ylthio)acetate - the active ingredient of potential antiviral drug. The author conducted the
chemical and technological study of manufacturing the drug "Tryfuzol" which contains piperidine 2-(5-
(furan-2-yI)-4-phenyl-4H-1,2,4-triazole-3-ylthio)acetate (API), sodium chloride for stabilization and
water for injection. The original studies of the antiviral activity of the compound are described in relation
to hen embryos viruses and cited by authors in the following work [6]. The results of presented studies
indicate that the optimal concentration is 0,01% of piperidine 2-(5-(furan-2-yl)-4-phenyl-4H-1,2,4-
triazole-3-ylthio)acetate to oppress the reproduction of infectious bronchitis virus and infectious

encephalomyelitis virus. This titer of the infectious bronchitis virus decreased at 1,8 log and the virus
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encephalomyelitis titer at 1,0 log. There are other interesting works about antiviral action of piperidine
2-(5-(furan-2-yl)-4-phenyl-4H-1,2,4-triazole-3-ylthio)acetate  [7,8]. A group of researchers
demonstrated that this compound is the most effective in inhibition of vesicular stomatitis virus in
applying simultaneously with infectioning the cell monolayers by virus when the substance is present
in the culture medium for 72 hours [7].

Another group of scientists gives data on neuroprotective activity of piperidine 2-(5-(furan-2-yl)-
4-phenyl-4H-1,2,4-triazole-3-ylthio)acetate [9]. The researchers argue that in a modeling the acute
violation of cerebral circulation it was found increasing of aldehydehydrophenylhydrazone and
carboxylhydrophenylhydrazone products of proteins oxidative modification in brain tissues of rats on
the 4th day. One of the mechanisms of antioxidative action of piperidine 2-(5-(furan-2-yl)-4-phenyl-4H-
1,2,4-triazole-3-ylthio)acetate is its positive effect on brain antioxidative system. Thus, after the
introduction of this compound it was observed the increase of the main antioxidative enzymes activity
[10].

Analyzing the results of biological tests of piperidine 2-(5-(furan-2-yl)-4-phenyl-4H-1,2,4-
triazole-3-ylthio)acetate made by several groups of researchers it should be focused on what the authors
systematized the main pharmacobiochemical characteristics of the compound and conducted the
comparative analysis [11]. Another group of scientists studied the antioxidant, hepatoprotective and
immunostimulatory activity of piperidine 2-(5-(furan-2-yl)-4-phenyl-4H-1,2,4-triazole-3-ylthio)acetate
[12]. Scientists claim that the analysis of dynamics in hematological and biochemical parameters
indicates that the use of specified compound is provided by intensification of protein and carbohydrate
metabolism and stimulates the erythro- and leucopoiesis with hemoglobin level increasing which
confirms these types of activity. Ukrainian scientists proved the effectiveness of injecting the solution
of piperidine 2-(5-(furan-2-yl)-4-phenyl-4H-1,2 4-triazole-3-ylthio)acetate for the course correction in
experimental inflammation modeling of the soft tissues that is complicated by purulent infection
[13,14,15].

It is known that quail eggs contain a huge amount of vitamins A, P, K, B1, By, iron, cobalt and
other trace elements and biologically active compounds. For the obtaining of quality incubation and
food quail eggs that matches the national standards it is required the constant zootechnical and
veterinary-sanitary control with further optimization of the quail production cycle. An interesting
solution of this issue according to scientists is the use of piperidine 2-(5-(furan-2-yl)-4-phenyl-4H-1,2,4-

triazole-3-ylthio)acetate as a compound for improving the productivity of quails [16].

Other review work confirms the presence of the antioxidant properties in the piperidine 2-(5-
(furan-2-yl)-4-phenyl-4H-1,2 4-triazole-3-ylthio)acetate [17]. Our studies show higher rates of
antioxidant activity of piperidine 2-(5-(furan-2-yl)-4-phenyl-4H-1,2 4-triazole-3-ylthio)acetate
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according to the results of its impact on clinical status, morphological and biochemical parameters of

animal blood «in vivo» versus the well-known “Thiotriazolin™.

Topical issue of veterinary medicine today is the possibility of the successful correction of
different eye etiologies pathological conditions. The following publications confirm the fact that the use
of piperidine 2-(5-(furan-2-yl)-4-phenyl-4H-1,2,4-triazole-3-ylthio)acetate for therapeutic purposes has
a positive effect on this process [18,19,20]. Analyzing the dynamics of clinical performance in the
treatment of catarrhal conjunctivitis the authors prove the efficiency of piperidine 2-(5-(furan-2-yl)-4-
phenyl-4H-1,2,4-triazole-3-ylthio)acetate [20]. Another work is devoted to the comparison between
usage of ointment forms of existing substances "Tryfuzol™ and "Lycopene" in the treatment of catarrhal

purulent keratoconjunctivitis [21,22].

The next series of works are devoted to the properties studying of the active pharmaceutical
ingredient of the drug "Tryfuzol" after its registration as a veterinary drug (Reg. NePIT AB-05486-01-
14) [23-25]. Scientists proved efficiency of 1% injectable solution in a pig at a dose of 1 ml per 10 kg
of animal [23] and the 1% solution for oral use in poultry at a rate of one liter of 1% solution per a ton
of water [24]. There are noteworthy publications on analytical characteristics of piperidine 2-(5-(furan-
2-yl)-4-phenyl-4H-1,2,4-triazole-3-ylthio)acetate [26]. A group of researchers conducted a quantitative
determination of active pharmaceutical ingredient of drug "Tryfuzol” by high performance liquid
chromatography [27]. The following work describes the "Tryfuzol" as an effective antiviral agent for

the treatment and prevention of diseases [28].

The staff of researchers of the State Scientific-Research Control Institute of Veterinary Medicinal
Products and Feed Additives held the determination the therapeutic efficacy and safety of veterinary
drug Tryfuzol 1% in adjuvant therapy in dogs babesiosis [29] and researchers from Poltava State
Agrarian Academy share their experience in treating wounds in dogs [30] and boars [31] with a new

original veterinary drug "Tryfuzol".

CONCLUSION

Analysis of the literature over the past decade about the properties study of piperidine 2-(5-(furan-
2-yl)-4-phenyl-4H-1,2,4-triazole-3-ylthio)acetate — active pharmaceutical ingredient of new original
veterinary drug "Tryfuzol" proves pharmacological effectiveness of the drug and evidence of scholarly
interest in a wide range of researchers for further studyings. Thus, the results of the use of “Tryfuzol”
in practice indicate its high immunomodulatory activity. High values of antioxidant properties,
hepatoprotective properties with pronounced pancreatoprotective effect were also noted. In a special
way it should be payed attention to the significant antiviral effect to some strains of viruses. The

scientists will continue in future pre-clinical research of Tryfuzol.
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