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1. TTomryk 6i0J10TiYHO aKTUBHUX CIIOJIYK cepeq, IPOoayKTiB Moaudikauii 6-(rasorenoankin)-3-R-2H-
[1,2,4]Tpuasnno[2,3-Cc]xiHa30/iH-2-0HiB Ta iX CTPYKTYPHUX aHAJIOTiB

2. Search for biologically active compounds among the products of 6-(haloalkyl)-3-R-2H-[1,2,4]triazino[2,3-
c]quinazolin-2-ones modification and their structural analogues

Pedepar:

1. TIpencraBiena po6oTa € KOMIJIEKCHAM JOCJIIKEHHSIM, CIIPSIMOBAHMM Ha MOMIYK 610JI0TiYHO aKTUBHUX CIIOJYK
cepeJ, IpoAyKTiB mogugikauii 6-(rasorenoankin)-3-R-2H-[1,2,4]rpuasuno[2,3-c]xina3onin-2-oHiB. Onep>kaHi
PEe3yJIbTaTU NOCTiIKeHb [T0Ka3aJIHy, 0 [epeBaskKHA OiIbIIICTh CUHTE30BaHUX CIIOJIYK HE BOJIOMIIOTh
AHTUPAJVMKAJIBHOIO aKTUBHICTIO ab0 MPOSIBIISIOTH ii B HE3HAUHIN Mipi. €IMHOI BUCOKOAKTHBHOIO CIIOJIYKOIO

BusgBuiach 2-(((3-(4-isonponindenin)-2-okco-2H-[1,2,4]tpuaznno[ 2,3-c|xiHa301iH-6-11)MEeTHI)TiO)IpOoa—~HOBA



KUCJIOTA, 1O 32 piBHEM aHTUPALUKAJIbHOI Iii nepeBuiuia pedepeHc-CrIoNyKy — aCKOP6iHOBY KUCIOTY.
[IpoBeeHNi aHaI3 B3a€MO3B' 513Ky «Oyl0Ba-aHTAPAAMKabHA Aig» 0Ka3as, IO B Py CUHTE30BaHUX CIOJIYK BUILA
aHTUPaJUKalbHA aKTUBHICTh BJACTUBA PEYOBUHAM, 1[0 MICTATh TIOMETUIbHUN JIIHKEPHUIT pparMeHT. AHai3
OJIEP>KAHUX JJAHUX [10Ka3aB, 1110 OTPMMAaHI CIIOJIYKU He € aKTUBHUMU aHTUMIKPOOHMMU areHTamu. Tak, xogHa 3
ollep>kKaHMX PEYOBUH He iHribyBasa pict mramis Staphylococcus aureus. binbLicTh CIOJYK He iHTiOyBamu pict
mwrtamy Escherichia coli. Takox rnepeBakHa 6i/bIIiCTh CHUHTE30BaHUX CIIOJIYK BUSIBUJIACh HEAKTUBHOIO abo
MaJIOAKTUBHOIO 110 BiJHOIIEHH!O A0 Mycobacterium luteum. BupakeHy akTUBHICTb IPOSBIISIJIU JIMLIE CIIOJYKU 3-
MmeTun-6-(1-(4-metunninepingun-1-inmernn)-2H-[1,2,4]tpuaznno[ 2,3-c]xiHa3onin-2-0oH Ta 3-meTun-6-(1-
(peninamino)ernn)-2H-[1,2,4]rprasuHo[2,3-c]xiHa3oiH-2-0H, SIKi iHri6yBaiy picT 1[POTO MTaMy B KOHLIEHTpaLlii
62.5 MKT/Mr Ta 125.0 MKT/MJI BiATIOBiTHO, a 6aKTepULIULIHY Iil0 y KOHIeHTpalisix 125.0 Mxr/Mmr Ta 250.0 MKr/Mr
BiAgnoBigHO. TakoX NnepeBaxkHa Oi/IbIIiCTh CUHTE30BAaHUX CIIOJIYK HE BUSIBUJINCh BUCOKOAKTUBHUMU
IIPOTUTPUOKOBUMU areHTamu. Tak, BUPaKE€HOIO IPOTUTPUOKOBOIO AaKTHUBHICTIO MO BifjHOMIEHHIO A0 Aspergillus niger
xapakrepusyBascs 6-(((4-metun-4H-1,2,4-tpuasosn-3-in)rio)mernin)-3-penun-2H-[1,2,4]rpuazuno[ 2,3-c]xinazomin-
2-oH (MIK = 62.5 mMKkr/mi, MOK = 125.0 mxr/mi). [TokazaHo, 1110 IPOAYKTU B3aeMOo[Iii 6-(xyopoankin)-3-R-2H-
[1,2,4]Tpuasnno[2,3-c]xiHa30/iH-2-0HiB 3 TIOKACJIOTaMH Ta iXHIMU €CTEPAMHU SIBJISIIOTh COOOIO CTPYKTYPHI aHAJIOTH
CIIOJIYKU 3 [OBEJIEHOIO BUCOKOIO [IPOTU3ANa/IbHOIO aKTUBHICTIO Ta HU3bKOIO TOKCUYHICTIO, @ came 3-MeTUJI-2-0KCO-
2H-[1,2,4]Tpuasnno[2,3-c]xiHa30iH-6-11)0yTaHOBOI KMCJIOTH, Ta MOXYTb OYTH OJlep>KaHi 3 Hel LIJISIXOM
6ioizocTeprnyHoi 3aminu atomy Kap6ony Ha Cynb(yp, 10IATKOBOIO BBEIEHHS 3aMiCHUKIB 10 aJIKiIKapOOKCUIIBHOTO
¢dparmenTa Ta Mmogudikarii MoJIeKyIu 3a MOJI0KEHHSIM 3 3 METOI0 IIoCUJIeHHs JinodinbHocTi. BioizocTepuyna
3aMiHa 3 BkoueHHs Cynbpypy MOXKe [IPUBECTH [10 I0SIBU HOBUX 3B'SI3KiB 3 MOKJIMBICTIO iCHYBaHHS Oi/IbLI
cTabinbHOI KOHQopMalii «JriraHz-mileHp» 4yepes JoAaTKOBY (piKcallilo ayKilTiokKapbOKCUIBHOTO (parMeHTa i, K
HaCJIiJI0K, 3MiHM BUOIPKOBOCTI CIOJIYK 11070 6iosioriyHux MmimeHnen. Haymasi mpoBeieHo NOKIHTOBI JOCiIKEeHHS,
pe3yJbTaTaMU SIKMX JOBEEHO BUCOKY BipOTiIHiCTh IPOSBY IPOTU3aNalbHOI aKTUBHOCTI JOCiIPKyBaHUX JIraHiB, a
TaKOXX OOI'PYHTOBAHO AOLIJIBHICTb 6i0i30CTEpUYHOI 3aMiHU B aJKijIKapOOHibHOMY ¢pparmeHTi atoma Kapbony Ha
Cynbdyp. IIpoBegeHi fociiikeHHs IPOoTH3anaabHOi akTMBHOCTI Ha MOJieJli KappariHaH-iHAyKOBaHOTO HAOPSIKY
nokasany, mo 2-((1-(3-metun-2-okco-2H-[1,2,4]rpuasnuHo[2,3-c]xiHa305iH-6-11)eTh)Tio)oLToBa KMCaoTa Ta N-
auetun-S-((3-(4-isonponindenin)-2-okco-2H-[1,2,4]rpuasuno[2,3-c]xiHazosniH-6-i1)MeTu)1CcTeiH NPOsIBISIOTh
BHpaXXeHY IPOTU3aMaJIbHY [Iil0 Ha PiBHI Ipenapary nopisHaHH: Hatpito nuknodeHaky. BonHovac 2-(((3-(4-
isonponingenin)-2-okco-2H-[1,2,4]TprasuHo[2,3-c]|xiHa301iH-6-i1)METUII)TiO)TPONIaHOBA KUCJIOTA BUSIBUJIAChH
MaJIOAKTUBHOIO, IO Y3TOJKYETbCS 3 JAaHMMU MOJIEKYJIIPHOTO JOKIHTY, aJ)Ke CaMe 15 CII0JIyKa Ma€e TaKOX HU3bKY
criopinHeHicTb 1o LIOT-1 Ta LIOT'-2. Ha3eaHa Bulle criosiyka 0ysia HalakKTUBHIIIOW Mifl Yac AOCiIPKEHHS
AHTHUPAJVKAJIBHUX BJIACTUBOCTEH, TAKUM YMHOM MOJKHA CTBEPIPKYBATH, 10 B 3a3HAYEHOMY DSy PEUOBVH
[IpoTU3alnasbHa i He aCOUif0BaHa 3 aHTUPAIUKAJIIbHUMU BJIACTUBOCTSIMU. BCTaHOBJIEHO, 1110 BBEJIEHHS CIIOJIYK 2-
((1-(3-meTtnn-2-okco-2H-[1,2,4]TpuasrHo[2,3-c]xiHa301iH-6-1y1)eTr)Tio)oLToBoi KucaoTy Ta N-auetun-S-((3-(4-
isonpomningenin)-2-okco-2H-[1,2,4]TpuasuHo[ 2,3-c]xiHa301iH-6-i)MeTUI)UACTEIHY IPUBOJUIIO IO rajbMyBaHHS
3anajybHUX NPOLECiB y KPOBi 1IypiB B yMOBaX KappariHaH-iHIyKOBaHOTO HAOpPsKy. Ha T/1i 3MeHILIeHHs! HaOPSsIKY
JIaIlK¥ B €KCIIePMMEHTAIbHUX TBAPUH JOCTOBIPHO 3HIKYBaJM B KPOBi piBeHb crienn@iuHnx MapKepiB, o
XapaKTepu3yloTh He juie npouec 3ananeHHs (LOT-2, IL-1n, C-peaktuBHU 6i/10K), a i1 okcugaTuBHuUil ctpec (iNOS,
HiTpoTHpO3uH) Ta aHrioreHe3 (VEGF). 3a peaysbraTamu 6ioximMiuHuxX fociigxeHs, 2-((1-(3-metun-2-okco-2H-
[1,2,4]TpnasnHo[2,3-c]xiHa30iH-6-111)eTHI)TiO)OLTOBA KACIOTA 6ijlbll BUPa’KEHO 3HIKYBaJla PiBeHb MeZiaTopiB
3anajieHHs y IIOPiBHSHHI 3 IPOAYKTOM S-asKisyBaHHs LecTeiny. OnepskaHi pesysibTaTu GpapMaKkooriYHoro
CKPUHIHTY J103BOJIUIY pekoMeHayBaTu 2-((1-(3-metun-2-okco-2H-[1,2,4]Tpuasuno[2,3-c]xiHa30iH-6-
i1)eTI1)Tio)OLTOBY KUCJIOTY SIK IEPCIEKTUBHUI 00'€KT 17151 TOrnbeHnK GapMaKoIOriYHUX AOCIIiIKEHb.

2. The presented work is a comprehensive study aimed at searching for biologically active compounds among
modification products of 6-(haloalkyl)-3-R-2H-[1,2,4]triazino[2,3-c]quinazolin-2-ones. Biological activity studies
revealed that most synthesized compounds lacked significant free radical scavenging activity, with the exception
of 2-(((3-(4-isopropylphenyl)-2-oxo-2H-[1,2,4]triazino[2,3-c]quinazolin-6-yl)methyl)thio)propanoic acid, which
exhibited superior antioxidant activity compared to ascorbic acid. The «structure-activity» relationship analysis



indicated that compounds with a thiomethyl linker fragment demonstrated higher radical scavenging activity.
Microbiological screening showed that none of the synthesized compounds inhibited Staphylococcus aureus
growth. Most compounds also lacked activity against Escherichia coli and Mycobacterium luteum, except for 3-
methyl-6-(1-(4-methylpiperidin-1-yl)ethyl)-2H-[1,2,4]triazino[2,3-c]quinazolin-2-one and 3-methyl-6-(1-
(phenylamino)ethyl)-2H-[1,2,4]triazino[2,3-c]quinazolin-2-one, which exhibited inhibitory and bactericidal effects
at 62.5 - 250.0 ug/mL concentrations. Most synthesized compounds also lacked significant antifungal activity,
except for 6-(((4-methyl-4H-1,2,4-triazol-3-yl)thio)methyl)-3-phenyl-2H-[1,2,4]triazino[ 2,3-c]quinazolin-2-one,
which showed medium activity against Aspergillus niger (MIC = 62.5 pg/mL, MFC = 125.0 ug/mL). The reaction
products of 6-(chloroalkyl)-3-R-2H-[1,2,4]triazino[2,3-c]quinazolin-2-ones with thio acids and their esters
represent structural analogs of a compound with proven high anti-inflammatory activity and low toxicity—namely,
3-methyl-2-oxo0-2H-[1,2,4]triazino[2,3-c]quinazolin-6-yl)butanoic acid (MTB). These compounds can be derived
from it via bioisosteric replacement of the carbon atom with sulfur, additional substitution in the alkylcarboxyl
fragment, and molecular modification at position 3 to enhance lipophilicity. The bioisosteric replacement involving
sulfur incorporation may lead to the formation of new interactions, potentially stabilizing the ligand-target
conformation through additional fixation of the alkylthiocarboxyl fragment. This, in turn, could alter the selectivity
of the compounds toward biological targets. Subsequent docking studies confirmed a high likelihood of anti-
inflammatory activity of the investigated ligands and substantiated the rationale for bioisosteric substitution in the
alkylcarbonyl fragment, replacing carbon with sulfur. Experimental evaluation of anti-inflammatory activity using a
carrageenan-induced edema model demonstrated that 2-((1-(3-methyl-2-oxo-2H-[1,2,4]triazino[2,3-c]quinazolin-
6-yl)ethyl)thio)acetic acid and N-acetyl-S-((3-(4-isopropylphenyl)-2-oxo-2H-[1,2,4]triazino[2,3-c]quinazolin-6-
ylmethyl)cysteine exhibited pronounced anti-inflammatory effects comparable to the reference drug, sodium
diclofenac. At the same time, 2-(((3-(4-isopropylphenyl)-2-oxo-2H-[1,2,4]triazino[2,3-c]quinazolin-6-
ylmethyl)thio)propanoic acid was found to be weakly active, which correlates with molecular docking data, as this
compound demonstrated low affinity for COX-1 and COX-2. Interestingly, this compound exhibited the highest
activity in the study of radical-scavenging properties, suggesting that within this series of compounds, the anti-
inflammatory effect is not associated with antioxidant activity. It was established that the administration of 2-((1-
(3-methyl-2-oxo0-2H-[1,2,4]triazino[2,3-c]quinazolin-6-yl)ethyl)thio)acetic acid and N-acetyl-S-((3-(4-
isopropylphenyl)-2-oxo-2H-[1,2,4]triazino[2,3-c]quinazolin-6-yl)methyl)cysteine suppressed inflammatory
processes in the blood of rats with carrageenan-induced edema. In parallel with paw edema reduction in
experimental animals, there was a significant decrease in blood levels of specific inflammation markers (COX-2, IL-
1o, C-reactive protein), oxidative stress (iNOS, nitrotyrosine), and angiogenesis (VEGF). According to biochemical
studies, 2-((1-(3-methyl-2-oxo-2H-[1,2,4]triazino[2,3-c]quinazolin-6-yl)ethyl)thio)acetic acid significantly reduced
inflammation mediators compared to the S-alkylated cysteine derivative. The results of pharmacological screening
suggest that 2-((1-(3-methyl-2-oxo0-2H-[1,2,4]triazino[2,3-c]quinazolin-6-yl)ethyl)thio)acetic acid is a promising
candidate for further in-depth pharmacological studies.
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yHiBEpCHUTET

Kopg 3a €IPIIOY: 45030873

Micue3HaxoaKeHHS: p-T MasikoBCcbKOTO, 6y 26, 3anopixoks, 3anopisbkuii p-H., 69035, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpasiriHHS:

InenTudikarop ROR:

CeKkTop HayKH:

VII. BizomocTi npo odinilfiHHX ONOHEHTIB Ta PELeH3€HTIiB
OdiuiiiHi oIOHEHTH

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. Ilepexopa Jlina OsiekciiBHa

2. Lina O. Perekhoda

KBasidikanis: n. papman. u., npodecop, 15.00.02

InenTudikarop ORCHID ID: 0000-0002-8498-331X

HoparkoBa indpopmamnist:

IToBHE HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0C00H: HanioHanbHuit papmalleBTUYHUIA YHiBEpCUTET
Kog, 3a € IPITIOY: 02010936

Micue3Haxoa>KeHHS: By [Tymkinceka, 6yz. 53, Xapkis, XapKiBcbKuii p-H., 61002, Ykpaina
dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBriHHS: MiHiCcTepPCTBO OXOPOHH 3/10POB's YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBEpCHTETCHKUI

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. JloauncbKkuM AHIpiN BosoguMuposuy

2. Andrii V. Lozynskyi

KBasigikanis: 1. dapman. u., gouenrt, 15.00.02



InenTudikarop ORCHID ID: 0000-0001-7151-2159
JoparkoBa iHdpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOM: JIbBiBCLKMII HAL[IOHATbHUI MEIMYHUI YHIBEPCUTET iMEHi

Hanwumna l'anuubKoro

Kopg 3a €IPIIOY: 02010793

Micue3HaxoaKeHHS: By [lekapceka, 6yz. 69, JIbsiB, 79010, YkpaiHa
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBriHHS: MiHiCcTepPCTBO OXOPOHU 3710POB ' YKpaiHu
Inentudikarop ROR:

CeKTOop HayKH:. YHiBEPCUTETCHKUI

PeuenzeHTu

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:

1. CadoHOB AHApiit AHLpiioBUY

2. Andrii A. Safonov

KBasigikamis: 1. dapmau. u., gouenrt, 15.00.02

Imentudikarop ORCHID ID: 0000-0003-2861-1826

JopaTrkoBa inpopmamnist:

IloBHe HafIMeHyBaHHSI IOPUIHUYHOL 0COOH: 3anopisbkuii ilepKaBHUI MEJUYHMIA YHIBEPCUTET
Kopg 3a €IPIIOY: 02010741

Micue3Haxoa>KeHHS: npocnekT MaskoBCbKoro, 6y/1. 26, 3anopixoks, 3anopisekuii p-H., 69035, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiIiHHS: MiHiCTEPCTBO 0XOPOHY 3140POB's YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

CeKTOop HayKH:. YHiBEPCUTETChHKUIL

BaacHe IlpizBume Im's I10-6aTbKOBI:

1. Touyna Augpin CepriioBud

2. Andrii S. Hotsulia

KBasigikanis: n.papm.u., go., 15.00.02
Imentudikarop ORCHID ID: 0000-0001-9696-221X
JoparkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: 3anopizbkuii nepkaBHUIl MeIUKO-(hapMaleBTUHUIA

yHiBepCUTET
Kopg 3a €IPIIOY: 45030873

Micue3HaxoaKeHHS: np-T MasgkoBCbKOro, 6y/1. 26, 3anopixoka, 3anopisekuii p-H., 69035, Ykpaina



dopma BiracHOCTI: JlepxasHa
Cdepa ynpasiiHHS:
InenTudikarop ROR:

CexkTop HayKH:

VIII. 3aKkJII04Hi BiZoMOCTi

BiiacHe IIpi3Buine Im'sa I1o-6aTbKOBI

roJIOBH pagu

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

rOJIOBYIOYOrO Ha 3acigaHHi

BignoBigasibHuUI 3a HiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

PeecTparop

KepiBHuKk Bigginy YKpIHTEI, mpo €

BiZIOBiZasIbHUM 3a peecTpallilo HayKOBOIi

OisIIBHOCTI

OpunuoBa Bipa MukosnaiBHa

OpuHioBa Bipa MukosaiBHa

TkaueHko Okcana BosogumupiBHa

VKpIHTEI

FOpuenko TetsiHa AHaToJiiBHA



