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30ipka MicTHTh MaTepianu BceykpaiHCbKOi HayKOBO-TIPaKTHYHOI KoH(pepeHuii
«Youth Pharmacy Sciencey, siki mpeacTaBicHi 3a MPIOPUTETHUMHU HANpsiMaMd HayKOBO-
nocmigHoi  pobotn HamionaneHoro (apmaneBTHUHOTO —yHIBepCUTETY. Po3risHyTO
TEOPETUYHI Ta MIPAKTUYHI ACTIEKTH CUHTE3Y 010JIOTTYHO aKTUBHHUX CIIOJIYK 1 CTBOPEHHS Ha iX
OCHOBI JIIKapChKUX CYOCTaHIII; cTaHmapTu3alii JikiB, (apMaleBTUYHOTO Ta XIMIKO-
TEXHOJIOTIYHOTO aHai3y; BUBYEHHS POCIMHHOI CUPOBUHHU Ta CTBOPEHHs (iTOINpEnaparis;
Cy4acHOi TEXHOJIOTIi JIIKIB Ta €KCTeMIOpalbHOI pelenTypu; O6ioTexHosorii y ¢apmaiii;
JOCATHEHb Cy4YacHOi (apMarneBTUYHOI MIKpOOioiorii Ta IMYHOJIOTIl; JAOKIIHIYHHX
JOCIIJKEeHb HOBHX JIIKAPCBKUX 3aco0iB; (apMaleBTUYHOI OIIKH pPEUeNnTypHHUX Ta
Oe3penenTypHUX JIIKapChbKUX MpenapariB; T0Ka30BOi MEAUIIMHHI; CydacHOi (hapMakoTeparii,
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iH(popMalifHUX TEXHOJNOTiH y ¢apmarii Ta MEIULUHI; OCHOB MeJaroriki Ta MCUXOJIOTi;
CYCHUIbCTBO3HABCTBA; (D1JI0JIOT].
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Bceykpainchka HaykoBO-TIpakTUYHA KOH(EpEeHIIist 3 MiXKHAPOTHOIO yIaCTIO
«YOUTH PHARMACY SCIENCE»

Considering all beneficial effects of vitamins D and C on COVID-19, most guidelines
recommend these drugs for the treatment, especially in severe cases. However, the doses are very
high. Since it is "sola dosis facit venenum”, the side effects are not unexpected. Calciferol is very
unlikely to cause severe symptoms of toxicity right away, and symptoms may take months or years
to show up. High doses of vitamin D can cause hypercalcemia without toxicity symptoms but can
also cause toxicity symptoms without hypercalcemia. Vitamin C is likely safe for most people.
However, it is well known that large doses of ascorbic acid may cause acidification of the urine that
promotes stone formation in the urinary tract. Thus, special care should be taken when using high
doses of the above-mentioned vitamins, especially when they are used together, which is very often
observed during the COVID-19 treatment.Even though side effects are registered in clinical practice,
no data from animal experiments were found regarding the safety of the simultaneous use of high
doses of vitamins C and D. This emphasizes the necessity of corresponding experiments.

Aim. The study of rats urine microscopy under the conditions of oral administration of high
doses of vitamins C and D for determination of the type of crystalline calculus.

Materials and methods. The studies were carried out on 60 male rats, divided into 6 equal groups
(controls and experimental groups of vitamin C 200 mg/kg + vitamin D 1000 1U/kg with/without calcium
2500 mg/kg). After 14 days of oral administration, 24-hour urine samples were collected in metabolic
cages, urine pH was analyzed by pH meter pH-150MI, urine microscopy was performed without staining
by microscope «Granum L3003» in optical magnification 250x and 400x, The type of salt that formed
the crystal was determined by the form; if necessary, microchemical reactions were used.

Results and discussion. Separate administration of active substances did not lead to changes
in microscopic view of rats urine, crystals corresponded to neutral and slightly alkaline urine, but rats,
which were administrated vitamin C, have a little decreased urine pH. Under the combined
administration of vitamins C and D or vitamin D and calcium combination, it was observed the
significant increasing of crystals in urine, which were represented mainly by amorphous phosphates
and calcium oxalate. Also it caused significant changes in urine pH. It should be noted that the
increase in the number of crystals did not correlate with calcium intake, but was caused precisely by
high doses of vitamin C and D.

Conclusions. High-dose use of vitamins C and D for a long time obviously leads to a decrease
in the pH of urine and an increase in the intake of calcium in the primary urine. This, in turn, causes
an increased formation of insoluble calcium salts, which are not absorbed. Thus, combination therapy
with these drugs has a high risk of provoking the development of urolithiasis.

SYNTHESIS AND PHYSICO-CHEMICAL PROPERTIES OF ESTERS OF 2- (4-R-5- (5-
BROMOTHIOPHEN-2-YL)-4H-1,2,4-TRIAZOL-3-YLTHIO) ACETIC ACIDS
Salionov V. O., Vasylyev D. A., Novik Y. V.

Scientific supervisor: Aleksandrova K. V.

Zaporizhia State Medical University, Zaporizhia, Ukraine
salionov.88@ukr.net

Introduction. Modern medicines must have certain characteristics, one of which is low
toxicity and high efficacy. Thus, in recent decades, the attention of scientists has been attracted by
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Cexusn 1
«CHHTE3 ®I3I0JIOI'TYHO AKTUBHUX PEHOBHH)»

the heterocyclic system of 1,2,4-triazole. On its basis, promising biologically active substances are
created, which are then introduced into medical and veterinary practice in the form of new original
drugs. Special attention should be paid to esters of 2-(1,2,4-triazol-3-ylthio) acetic acids. Information
has been found that compounds of this class are capable of analgesic, neuroleptic, diuretic, anti-
inflammatory, moderate antimicrobial and other biological activities and can also be intermediates
for the synthesis of amides, hydrazides, ylidene hydrazides and bicyclic structures - 1,2,4-triazole
derivatives. Moreover, the strength of action and toxicity of these compounds are affected by both
substituents on the nucleus of 1,2,4-triazole, and the structure of a complex ester group.

Aim. Therefore, we considered it expedient to synthesize a number of esters of 2-(4-R-5-(5-
bromothiophen-2-yl)-4H-1,2,4-triazol-3-ylthio) acetic acids and to investigate their physicochemical
properties.

Materials and methods. The chemical names of the compounds are given according to the
IUPAC nomenclature (1979) and the IUPAC recommendations (1993). Studies of physicochemical
properties of the obtained compounds were performed according to the methods given in the State
Pharmacopoeia of Ukraine. The melting point was determined on an automatic instrument for
determining the melting point of OptiMelt Stanford Research Systems MPA100 (manufactured in the
USA). The elemental composition of the new compounds was determined on an elemental analyzer
Elementar Vario L cube (CHNS) (standard - sulfonamide). The data of elemental analysis correspond
to the calculated ones. The IR spectra of the synthesized compounds were recorded on a Bruker
ALPHA FT-IR spectrophotometer using the ALPHA-T module in the range of 4000-400 cm™. The
1H NMR spectra of the compounds were recorded using a Mercury-400 spectrometer, the solvent
was DMSO-d6, and the internal standard was tetramethylsilane (TMS) and decoded using the
computer program SpinWorks.

Synthesis of esters of 2-((4-(methyl-, ethyl-, phenyl-)-5-(5-bromothiophen-2-yl)-4H-1,2,4-
triazol-3-yl)thio) acetic acids (compounds 4-15). A mixture of 0.01 mol of the corresponding 2-((4-
(methyl-, ethyl-, phenyl-)-5-(5-bromothiophen-2-yl)-4H-1,2,4-triazol-3-yl)thio) acetic acid, 30 ml of
the corresponding alcohol (methanol, ethanol, i-propanol, n-butanol) and 1 ml of concentrated
sulfuric acid are boiled for 40 hours, the solvent is evaporated, the residue is neutralized with sodium
bicarbonate solution, filtered. Obtain light yellow (compounds 4-15) crystalline substances, sparingly
soluble in water, soluble in organic solvents. For analysis, compounds 4-15 were purified by
recrystallization from isopropanol.

Results and discussion. Esters of 2-((4-R-5-(5-bromothiophen-2-yl)-4H-1,2,4-triazol-3-
yl)thio) acetic acids (compounds 4-15) were obtained by esterification of the corresponding 2-((4-R-
5-(5-bromothiophen-2-yl)-4H-1,2,4-triazol-3-yl)thio) acetic acids (compounds 1-3) with methyl,
ethyl, isopropyl and butyl alcohols in the presence of a catalytic amount of concentrated sulfuric acid
(Scheme. 1).
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R = CHas, C2Hs, CeHs; R1= CHas, CoHs, CsH7-i, C4Ho-n;
Scheme 1. Synthesis of esters of 2-((4-R-5-(5-bromothiophen-2-yl)-4H-1,2,4-triazol-3-
yDthio) acetic acids
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In all cases, the structure of the synthesized compounds was confirmed by the integrated use
of elemental analysis, chromato-mass spectrometry, IR spectrophotometry and 'H NMR
spectrometry. In the analysis of chromato-mass spectra of esters of 2-((4-R-5-(5-bromothiophen-2-
yl)-4H-1,2,4-triazol-3-yl)thio) acetic acids, peaks of pseudomolecular ions were found (MH"), m/z
which correspond to the molecular weights of the studied compounds.

In the IR spectra of esters of 2-(4-(methyl, ethyl)-5-(5-bromothiophen-2-yl)-4H-1,2,4-triazol-
3-ylthio) acetic acids (compounds 4-11) there are absorption bands —C=N-groups at 1633-1583 cm"
1 C-S-groups at 717-680 cm™, there are fluctuation bands of thiophene heterocycle in the range of
740-700 cm, CHo-groups at 2980-2870 cm™, absorption bands in the range of 1760-1715 cm™,
which are characteristic of aliphatic esters, as well as the available absorption bands of CHs-groups
within (ns 1340-1385 cm™, nas 1475-1430 cm™). For esters of 2- (4-phenyl-5-(5-bromothiophen-2-
yl)-4H-1,2,4-triazol-3-ylthio) acetic acids (compounds 12-15) are characterized by absorption bands
within 1506-1496 cm™, which may indicate the presence of an aromatic radical.

Analyzing the results of spectral studies, it should be noted that in the *H NMR spectrum of
methyl 2-((4-methyl-5-(5-bromothiophen-2-yl)-4H-1,2 4-triazol-3-yl)thio)acetate (compound 4)
signals of protons of methyl substituent bound to the nucleus of 1,2,4-triazole at 3.61 (3H) in the form
of a singlet, signals of protons of the methyl group in the form of a singlet at 3.72 are recorded
including (3H), the proton signals of the methylene group bound to the sulfur atom as a singlet at 4.10
(2H). Thiophene nucleus signals are also available, which are recorded as 2 doublets at 7.23 ppm
(1H) and 7.63 ppm (1H).

Conclusions. Esterification of the corresponding 2-((4-R-5-(5-bromothiophen-2-yl)-4H-
1,2,4-triazol-3-yl)thio) acetic acids with methyl, ethyl, isopropyl and butyl alcohols in the presence
of catalytic amount of concentrated sulfuric acid obtained 12 new compounds. The structure of the
synthesized compounds was confirmed by the complex use of elemental analysis, chromato-mass
spectrometry, IR spectrophotometry and *H NMR spectrometry. Most theoretical calculations
coincide with experimental data.

DEVELOPMENT OF AN INTEGRATED APPROACH TO IN SILICO PREDICTION OF
PROBABLE PATHWAYS OF METABOLISM OF PROMISING BIOLOGICALLY
ACTIVE MOLECULES
Shatilova S. O., Podolsky I. M.

National University of Pharmacy, Kharkiv, Ukraine
medchem@nuph.edu.ua

Introduction. Nowadays, the FDA (U.S. Food and Drug Administration) has recognized that the
pharmaceutical industry faces a significant challenge to improve the successful identification of candidate
molecules and avoid late-stage failures due to toxicity and bad pharmacokinetics. It is well known, the
metabolic transformations of pharmaceuticals profoundly impact their bioavailability, efficacy, chronic
toxicity, excretion rate and route. Both the parent molecule and the metabolites may also interfere with
endogenous metabolism or the metabolism of other co-administered compounds. Drug attrition due to
bad pharmacokinetics in the drug discovery process leads to high developmental costs and take extra time.
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