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Abstract
Studies on the synthesis of new functionalized derivatives of the five-membered
heterocycle 1,2,4-triazole are still relevant due to the effectiveness of drugs based on them
that have entered medical practice. Antifungal drugs such as fluconazole and itraconazole
are of particular interest among them. , voriconazole, antiviral - ribavirin, antitumor -
anastrozole, letrozol, vorozol, etc. Many polysubstituted 1,2.4-triazoles exhibit pronounced
antibacterial activity, combining various pharmacologically active groups in the structure.
It has been established that the introduction of halogen-containing aryl- and aryloxymethyl
substituents into various positions of the heterocycle ring significantly increases the activity
shown or expands the spectrum of the biological action of the compounds [1]. At the same
time, hydrophobic aromatic groups reduce the solubility of the drug in an aqueous medium
and thus limit their applicability in clinical therapy. From this point of view, it is preferable
to functionalize with hydrophilic substituents, including hydroxyl, carboxyl, amine, and
amide groups, which contribute to the water solubility of the target compounds.
Previously, we also reported on the antitumor and antibacterial properties of 1,2,4-
triazole derivatives containing similar structural fragments. In some of them, for the first
time, we have revealed an inhibitory effect on the level of tumor DNA methylation, and
DNA methylation inhibitors are effectively used to treat certain forms of cancer. Taking
into account the published data and based on our works, which testify to the prospects of
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research in this area, in this work we undertook the synthesis of new polyfunctional 1,2,4-
triazoles.

The effect of triazoles substituted with polar and hydrophobic groups on the activity
of monoamine oxidase (MAOQO) of bovine brain in vitro research was studied. Serotonin (5-
OT) creatinine sulfate was used as a substrate. MAO activity was determined in 50% brain
homogenate. It has been established that individual substituted triazoles exhibit moderate
anti-MAO-ase properties, which are some what more pronounced in a series of derivatives
with carboxyl and nitrile groups. At the same time, there are no distinct relationships
between the structure of the compounds, their antimonoamine oxidase activity, and the
values of physicochemical descriptors.

Keywords and phrases: Substituted triazole, antimonoamine oxidase activity,
physicochemical descriptors.
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AHHOTAIHSA

HccnenmoBanuss 1O CHHTE3Y HOBBIX (PYHKIIMOHATH3UPOBAHHBIX MPOM3BOIAHBIX
MATUWICHHOTO Terepommkina 1,2.4-Tpmazona Bce e€mle akTyaldbHBl B CBSI3U  C
3(pPEKTUBHOCTHIO BOMICANINX B MEAWIIMHCKYIO IPAKTHKY JIEKapCTBCHHBIX IPEIapaToB,
CO3/IaHHBIX Ha WX OCHOBE.Cpeu HUX 0COOBI HHTEpEC MPEICTABIISAIOT IPOTHBOTPHOKOBEIC
—  (aykoHa3on, WMTPaKOHa30J, BOPHUKOHA30J, AaHTUBUPYCHOE —  pUOaBUpUH,
MPOTHUBOOMYXOJIEBBIE — aHAaCTPO30J, JIETPO30J, BOPO30J H JOp. BeIpaxkeHHYIO
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aHTHOAKTEPUATBFHYIO aKTHBHOCTD MPOSIBILTIOT MHOTHE OJIM3aMeIIeHHbIC 1,2.4-TpHa3osl,
COYETAIOMNWE B CTPYKTYpPE pas3iIu4Hble (HapMaKOIOTHUYCCKH AKTHUBHBIC TPYIIIEL.
YCTaHOBIEHO, 4YTO BHEJPEHHUE TaJOTCHCOAEPXKAIUX apWil- U apUIOKCUMETHIIBHBIX
3aMECTUTENECH B Pa3IMYHbIE IOJIOKEHUS KOJIbLIAa FETEPOLUKIIA 3HAUYUTEIIBHO IIOBBIIIAECT
HOPOSIBIICHHYI0 aKTHBHOCTh WJIM PAcHIMpsieT CHEKTp OMOJIOTHYECKOro ACHUCTBUSA
coenuHeHM. B To ke Bpems TuapodoOHBIC apoMaTHUECKHE TPYHIBI yMEHBIIAIOT
pacTBOPUMOCTh MpemapaTa B BOAHOW cpele U TEM CaMbIM OTPAaHUYUBAIOT HX
IPUMEHUMOCTb B KJIMHMYecKOH Tepanuu [1]. C 3Toll Touku 3peHust NpeanodYTUTEIbHBIM
SBISICTCS  (DYHKIMOHATIHM3AUUS THIPOPWIHHBIMA 3aMECTHTEISIMH, B TOM UHCIE
THOPOKCHIBHOMW, KapOOKCHIBHOW, aMHUHHOW, aMUAHOW TPYNIIaMH, CIIOCOOCTBYIOIINMHU
BOJIOPACTBOPUMOCTH LIETEBBIX COEIUHEHUH.

Panee mamu Tarke cOOOIMIANOCH O MPOTHBOOIYXOJIEBBIX M AHTHOAKTEPUAIBHBIX
CBOMCTBax MpOU3BOAHBIX 1,2,4-Tpuasona, conepKallUX aHAJOTUYHBIE CTPYKTYpPHBIE
(parMeHThl. Y HEKOTOPBIX U3 HUX HAMU BIIEPBHIC BBIBICHO MHIHOUpYIOIIEe AeiicTBUE Ha
ypoBeHb MeTuinupoBanusi omyxoneBod JIHK, a wunruburtopst merunuposanus JHK
3P PEKTUBHO UCTIONB3YIOTCS IS JICICHUS HEKOTOPBIX ()OPM paka. Y YnThIBas HPUBEICHHBIC
JUTEepaTypHble JaHHbIE W OCHOBBIBASCh Ha HAIIUX pPaboTaxX, CBUAETENIBCTBYIOIIUX O
MEPCIEKTUBHOCTH M3BICKAHWN B ATOW 00NacTH, B HACTOSIIEH padOTe MBI NPEIIPHHSIH
CHHTE3 HOBBIX MOMU(YHKIMOHANBHBIX 1,2,4-TpHa3010B.

W3yueHo BAMSHHE TPHUA30JIOB, 3aMEIICHHBIX IOJSPHBIMH M THUAPOGOOHBIMU
IpynnaMy, Ha AaKTUBHOCTb MOHoaMuHOKcuaasel (MAQO) Oblubero mosra B in Vitro
uccienoBaHusx. B kauectBe cyOcTpaTta ucnonb3oBaau cepoToHuH (5-OT) kpeaTuHuH
cynbdar. AktuBHOCTE MAO onpenemsuin B 50%-HOM roMoreHaTe Mo3ra. Y CTaHOBJICHO,
9TO OTIENBHBIC 3aMEIICHHBIC TPHUA30Jbl OOHAPYKUBAIOT yMepeHHbIe aHTH-MAQO-a3HbIe
CBOWCTBA, HECKOJIBKO Ooyiee BHIPAKECHHBIE B PSAY NPOM3BOIAHBIX C KapOOKCHIEHOH H
HUTPWIBHOHN rpynmamu. BmecTe ¢ TeM OTYETVIMBBIC B3aUMOCBSI3H MEXKIY CTPOCHHEM
COCIMHEHUH, WX aHTMMOHOAMHHOKCHIA3HONH AaKTUBHOCTBIO W BEIHMYMHAMHU (PU3HKO-
XMMUYECKUX JECKPUITOPOB HE MPOCICIKUBAIOTCS.

KiroueBble cJI0Ba M CI0BOCOYETAHUS. 3aMCIICHHBIE TPHA30JIbl, AHTHUMOHO-
AMHHOOKCHIa3Hast aKTHBHOCTE, (PU3NKO-XUMHUUECKIE JECKPHUIITOPEIL.

Introduction

Since substituted 1,2,4-triazoles show a wide spectrum of biological activity, this
makes them an important class of heterocyclic compounds in the search for new drugs for
medical use [4].

Continuing the research on the study of the biological properties of 1,2,4-triazole
derivatives, in this paper we describe the antimonoamine oxidase properties of 5-
aryloxymethyl-1,2,4-triazoles [1].

A structural feature of the studied series of compounds is the presence in the target
triazoles of a set of polar groups in positions 2 and 3- and non-polar groups in positions 4
and 5 of the heterocycle. The polar groups in the position of the 2,3-ring are represented by
acetic and propanoic acids and their derivatives. The hydrophobic substituents in position 4
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of the ring are cyclohexyl and benzyl groups, in position 5 of the ring - aryloxymethyl
groups, in the benzene ring of which there are methyl and allyl groups and a bromine atom.

It can be expected that the combination of combinations of polar and two nonpolar
groups in molecules creates additional opportunities for the effective interaction of ligands
with various receptors and monoamine oxidase. In this regard, we note that we previously
synthesized a pyrido[1,2-a]pyrimidine derivative, which showed high antimonoamine
oxidase activity and in the molecule of which there is also a combination of polar and
hydrophobic groups [2].

R3 3 /\/R5
) R N-N
@)
\/k )\ O\/QN/&S
R R4 1 R4
R2 R2 R
19 10-17

1-9: R'=Me, R2=R*=H, R*=Cy, R°=COOH (1); R!'=R*=Me, R>=H,R*
=Cy,

R3=CONH; (2), COOH (3); R'=All,R2=R*=H, R*=Bn, R*=COOH (4), CONH,
(5); COOEt (6); R'=R3=H, R2=Br, R*=Cy, R®= CONH; (7); R! = Me, RZR*=H, R*
= Bn, R’ = COOH (8); COOEt (9).

10-17: R'=Me, R2=R*=H, R*=Bn,R’=CN (10); COOH (11); R*=Cy,R’=CN

(12);

R1=R3=Me R2=H, R*=Cy, R’=CN (13); R! = All, R2=R?*=H, R* = Bn, R’ = COOH
(14); R' =R*=H, R2=Br, R*=Bn, R*=CN (15), R*=Cy,R’=CN (16); R'=Me,
W—W—H

R*=Cy, R> = COOH (17).

Materials and methods

The source of monoamineoxidase (MAO) was 50% bovine brain homogenate, which
was obtained by homogenizing the brain in a glass homogenizer with an equal by weight
volume of 2.5% Arcopal solution [3]. Serotonin (5-OT) creatinine sulfate monohydrate was
used as a substrate, which was added to the samples after a 30-minute preincubation of the
enzyme with the test substance at room temperature. Each compound was tested in 3-4
experiments, from which the average data were derived, the control drug - indopane.

An attempt was made to compare the antimonoamine oxidase activity of triazoles
with the values of several physicochemical descriptors, such as molecular weight (MW),
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lipophilicity of compounds (LogP), molar refraction (MR) as a measure of the volume
occupied by a group of atoms, polarizability (Pol) of molecules, that is, the ability to acquire
a dipole moment in an electric field and a molar volume (MV), which characterizes the

packing density of molecules.

Results and Discussion.

The results of biological studies and molecular descriptors of triazoles 1-17 are

shown in the table 1.

Molecular descriptors were obtained using the computer program ACD /
ChemSketch (version ACD / Labs 6.00).

Table 1. Antimonoaminooxidase activity compounds 1-17 and calculated physicochemical

descriptors.
MAO, %* MW LogP MR* Pol* MV*
Compound +£0.5sm3 | +£0.5¢10% +7.0 sm

1 36 361.46 4.4540.63 98.63 39.10 271.6

2 27 374.50 3.96+0.64 104.12 41.27 286.3

3 65 375.49 4.9140.63 103.06 40.85 286.8

4 60 395.47 4.7610.64 112.46 44.58 319.8

5 48 394.49 3.814+0.65 113.52 45.00 319.3

6 56 423.53 5.75+0.64 122.03 48.37 360.3

7 51 425.34 3.9340.69 102.83 40.76 268.5

8 58 369.44 4.2010.64 103.24 40.93 287.7

9 48 397.49 5.194+0.64 112.81 44.72 328.2

10 22 364.46 2.1240.67 108.48 43.00 306.3
11 64 383.47 2.284+0.67 108.27 42.92 304.0
12 65 356.49 2.37140.67 103.87 41.17 290.2
13 55 370.50 2.8340.67 108.29 42.93 305.4
14 46 409.50 2.8440.67 117.49 46.57 336.1
15 28 429.33 2.554+0.74 111.61 44.24 303.6
16 62 421.35 2.801+0.74 107.00 42.42 287.5
17 50 375.48 2.534+0.67 103.66 41.09 288.0
Indopane 86 174.24 1.7340.22 56.20 22.28 155.2

*p <0.05
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It was established that among the studied triazoles, only compounds 3,11,12,
substituted in the benzene ring by one or two methyl groups and carboxyl or nitrile groups
in the side chain, exhibit moderate antimonoamine oxidase properties, inhibiting the activity

of the enzyme in the range of 64-65%.

At the same time, obvious relationships between the biological activity of triazoles

and the values of physicochemical descriptors are not traced, and the compounds themselves

in this regard are much inferior to the control drug indopan.

It is obvious that the values of physicochemical descriptors for indopane are
significantly lower than those for the studied triazoles 3,11,12 and the spatial volume of the
indopan molecule is much less than the spatial volume of the triazole molecules, which is

seen in the molecular models of the compounds (Fig. 1):

0-.OH

INDOPANE

w

7.
¥y
\

v

,}
Y ‘;j

1

Fig.1. Molecular models of indopan and triazoles 3,12.

Thus, the synthesized 5-aryloxymethyl-1,2,4-triazoles with combinations of
hydrophobic and polar groups in the molecule exhibit only moderate antimonoamine

oxidase properties.
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