Cexkwig 1
«CHHTE3 OI3IO0JIOI'TYHO AKTUBHIMX PEHOBUH»

BUBOJUTHCSA HUPKAaMU 3 OpraHizmMy npotarom 24 roaus. Crojyka BUTPUMY€E BUCOKI TeMIEpaTypH i
TOMY MO’K€ BUKOPUCTOBYBATHCS Y BUPOOHUIITBI IPOAYKTIB, SIK1 M1J1at0ThCSl IHTEHCUBHIN TEpMIYHIN
00poOI11i, BKIFOYAKOYH CTEPUITI3aIlifo.

HaBeneHi npukiaayn opraHiuHUX PEUOBUH, K1 MPU3HAYEH1 JUIsl HAJaHHS COJIOAKOTO CMaKy
npoayKTaM 0e3 A0aBaHHs KaJIopii, MatOTh SIK IMEPEeBark TaK 1 HEAOIIKH.

OnHi€ro 3 TOJOBHUX NEpeBar BUKOPUCTAHHS CUHTETMYHUX 3aMIHHUKIB I[YKpY € TXHS HU3bKa
KajopiiiHicTb. Lle 0coOMMBO BaKIMBO [JISI THX, XTO CTEXKHTb 32 CBOEK Barol0 Ta 3JI0POB'SM.
MOXIUBICTh OTPUMYBATHU COJOJKMNA CMaK, HE HAKOMUUYYIOUM 3aiBi Kajopii, CTa€ Ba)KIHBOIO
AIbTEPHATUBOIO TpaauiiiiHoMy Iykpy. llle oaHiero mepeBarorw € Te, 10 CUHTETUYHI 3aMIHHUKHU
I[yKPY PEKOMEHI0BAHO JIIOJIIM, XBOPUM Ha jia0eT. barato 3 nux 3aMiHHMKIB HE BIUTMBAIOThH HA PIBEHb
IJIIOKO3H B KPOB1, BOHHU J03BOJISIIOTH JIFOASIM, SIKI MalOTh 110 XBOPOOY, HACOJIOIKYBATUCS COJIOAKUM
0e3 pH3HMKY MiIBHIICHHS IYKpY B oprasizmi. KpiMm TOro, 3aMiHHMKH IIyKpy MOXYTb CHPHSTH
3MEHIIIEHHIO PU3UKY Kapiecy. OCKUTbKM BOHU HE MIITAI0THCA PO3KIAAAHHIO OaKTepisIMU B POTOBIH
HOPOXKHUHI, IO CTUMYJIIOE PICT Kapiec-CHPUATIMBAX MIKPOOPTaHi3MiB, IIe MOXKE MaTH MO3UTUBHUHN
edexr Ha craH 3y0iB.

[Ipote, pa3oM 3 mepeBaraMu, CHHTETHYHI 3aMIHHUKHM IYKpPYy MaroTh i cBOi Hemomikd. [lo-
nepiie, AesKi 3 HUX MOKYTh BUKJIIMKATH aJIepridHi peakilii Ta iHAUBiIyaabHI HECIPUUHATTS. Peakiris
Ha CHHTETUYHI PEYOBHHU MOKE OyTH Pi3HOIO JJIsI KOXKHOI JIIOJWHH, 1 BaKJIMBO BPAaXOBYBAaTH IEH
acriekT. Takoxk, 3aMIHHUKH IIYKpY MOXKYTh MaTH crieludiyHuil cMak abo miciscMak, KUl MOXe He
BIIAIITOBYBAaTH BCIX CHOKMBadiB. lle Moke BIUTMBATH Ha BXKHUBAHHS MPOAYKTIB, IO MICTSThH Iii
3aMiHHUKHU.

BucHoBku. Y miICyMKy BapTO CKa3aTd, IIO0 OOMpPAIOYM CHHTETUYHI 3aMiHHMKHU IyKpY,
BOXJIMBO JOTPUMYBATUCS PEKOMEHJAlii M0oJ0 OE3MEeYHOro CIOKMBAaHHA Ta BpPaxOBYBaTH
IHMBITyaJIbH1 0COOJIMBOCTI OpranizMy. Bubip BUKOpUCTaHHS IIyKpO3aMiHHHKIB a00 BiIMOBa BiI HIX
MOBHHHI 0a3yBaTHCs HA 0COOMCTUX OTPedax, (i3i0MOTIYHIX XapaKTEPUCTUKAX Ta MOPaJ JIKapsi.
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Introduction. Because undesirable pharmacokinetics and toxicity are significant reasons for
the failure of drug development in the costly late stage, it has been widely recognized that drug
ADMET properties should be considered as early as possible to reduce failure rates in the clinical
phase of drug discovery. Concurrently, drug recalls have become increasingly common in recent
years, prompting pharmaceutical companies to increase attention toward the safety evaluation of
preclinical drugs. In vitro and in vivo drug evaluation techniques are currently more mature in
preclinical applications, but these technologies are costly. In recent years, with the rapid development
of computer science, in silico technology has been widely used to evaluate the relevant properties of
drugs in the preclinical stage and has produced many software programs and in silico models, further
promoting the study of ADMET in vitro. That is why the use of computer-aided prediction of probable
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metabolic pathways of a potential drug candidate at the early stages is an effective approach that
allows us to identify metabolic sites, predict the structures of the metabolites formed, the intensity of
metabolism and the specificity of substrates to cytochrome P450 enzymes.

Aim. Prediction of probable metabolic pathways of 2-methyl-3-[(4-methylanilino)methyl]-
1H-quinolin-4-one as a promising candidate for APIs with nootropic properties.

Materials and methods. The object of the study is 2-methyl-3-[(4-methylanilino)methyl]-
1H-quinolin-4-one (figure), synthesized by Vadym Zubkov, Associate Professor of the Department

of Medicinal Chemistry.
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The investigated molecule became a promising object for pharmacological study based on the
results of a comprehensive screening study of its psycho- and neurotropic properties carried out by
Illya Podolsky, Professor of the Department of Medicinal Chemistry.

In order to predict the possible pathways of biotransformation of 2-methyl-3-[(4-
methylanilino)methyl]-1H-quinolin-4-one, five different online resources that are freely available
were used, namely: Xenosite, SMARTCyp, Way2Drug RA, Biotransformer, and GLORYx.

Research results. A comprehensive analysis of the results of predicting the possible
metabolic pathways of 2-methyl-3-[(4-methylanilino)methyl]-1H-quinolin-4-one using five different
online systems leads to the conclusion that the molecule can be intensively metabolized by
cytochrome P450 enzymes. The main directions can be considered aromatic hydroxylation of the test
substance molecule with the participation of carbon atoms of both the quinolone heterocyclic system
and the phenyl substituent, as well as N-dealkylation of the aminomethyl fragment. In this case, the
predicted metabolites are unlikely to significantly affect the overall pharmacological activity profile
of the parent molecule. However, the possible directions of aliphatic hydroxylation, especially at the
methyl group at position 2 of the heterocycle, to kynurenic acid derivatives, suggest that the proven
pharmacodynamic effects of the test molecule may be at least partially provided by these
pharmacologically active metabolites.

Conclusions. Using five different online resources that are freely available, a computer
prediction of possible pathways of biotransformation of a promising compound, 2-methyl-3-[(4-
methylanilino)methyl]-1H-quinolin-4-one, was performed. The general regularities of metabolic
transformations of the test molecule completely coincide and fit into the current views of medicinal
chemistry on the reactivity of xenobiotics under the influence of cytochrome P450 enzymes in the
human body.
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