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CITIPAMOBAHHWH ITOLIYK BIOJIOTTYHO AKTHBHHX PEYOBHH |
DIRECTED SEARCH OF BIOLOGICALLY ACTIVE SUBSTANCES

Comi I, Il myxe nerko po3umnHi y Bofi, |11 nerko po3unnna y Boxi, I-111 myxe mano po3unnHi B
MeTaHodi, | gyxe mano po3unnHa B etaHomi (96 %), 11, 111 npaktuuno Hepo3zunHHa B eranoui, |, 11 merko
po3uunHi B JIMCO, |11 momipHo pozunnna B JIMCO.

Busuenns KIIE i roctpoi rokcuunocti conyk I-111 € mpeamerom Hammx noganbmmx 10CIiKEHb.

NOMYK NMPOTUMIKPOBHUX AT'EHTIB CEPE/ 6,7-AUT'IAPO-2H-
[1,2,4] TPUA3ZUHO|2,3-cC] XIHA3OJIIH-2-OHIB
Mocxkanenko O.C., Bocko6oiinik O.10., Kosanenko C.1.
3anopizvkuti depoicagruti meouuHull yHisepcumem, Yrpaina

CyuacHuii (apManeBTHUHUI PHHOK Mae OaraTuii acOPTUMEHT NPOTUMIKPOOHHMX JIKAPCHKHX
3aco0iB. He 3Bakaroum Ha 1€ mepe;] JIF0ICTBOM BUHHMKAE MPOOJIeMa PE3UCTEHTHOCTI MIKPOOPTaHi3MiB 10
NPOTHMIKPOOHHUX TpenapariB, a 3BiICK HE MOXJIMBICTh TOCATHEHHSI 0a)KaHOTO TEParieBTUYHOTO €(eKTy.
Tomy momryk HOBHX O10JIOTIYHO AaKTUBHHMX PEUYOBHH 3 BHCOKOI MPOTUMIKPOOHOI aKTHUBHICTIO
3aJIMIIAETHCS AKTYyATbHUM MTUTAHHSIM ChOTOJICHHSL.

Meroto pobOTH OyB CHHTE3 HOBHX MOXimHUX 6,7-muriapo-2H-[1,2,4]tpuasuno[2,3-C|xinazonin-2-
OHIB, BUBYEHHS X IPOTHUMIKpPOOHOT aKTUBHOCTI.

CropsiMoBaHa CTPYKTypHa Moau(Dikallis 4acTKOBO riapoBaHoi [1,2,4]rpuasuno[2,3-c]xiHa30aiHOBOT
CHCTEeMH 3AiiicHIOBanach [5+1]-nuKiIoOKOHAEHCamie€lo aHuUTHIB 1 3 pi3HOMaHITHUMH KapOOHITBHUMH
cionykamu  (mapadopm, amiparuuHi Ta apoMaTHuHi anbaeriau). IIpu 1bOMY YTBOPIOETBCS CYMIII
€HAaHTIOMEPHHX (R-,S-i30mepn) 6-MOHO3aMIIIEHIX 3-R-6,7-murigpo-2H-[1,2,4]rpuazuno|2,3-
c]xiHa3zomnin-2-oHiB (2, 3, cxema). Haiibinbm cnpuaTianBi yMOBU ISl IPOBEACHHS 3a3HAu€HOI peakiii
OyIJi0 KUI ATIHHS BUXIAHUAX CIOJYK B OLTOBIH KHCIOTI MPOTATOM 3 TOAMH.
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BynoBy crionyk miaTBepIKEHO KOMIUIEKCOM (PI3MKO-XIMIYHUX METOJIB (eleMeHTHu# aHaiis, [Y-,
'H, BC sAMP-, XpoMaTo-Mac- Ta Mac-CIEKTpH).

[IpoTuMiKpOOHY aKTHUBHICTH CHOJYK BU3HAYAJIM METOJOM JIBOKPAaTHHX CEPIMHHUX DPO3BENEHBb Yy
PIIKMX MOXXUBHHUX cepefoBuInax. JlocmimkeHHs npoBoauian Ha Oynbitoni Mrionep-Xintona. B sxocrti
KOHTPOJIIO POTUMIKPOOHOI aKTUBHOCTI CIOJIYK BIIHOCHO JIO JOCHI/KYBaHHMX HITaMiB MIKpOOPraHi3MiB
3aCTOCOBYBAJIM CyOCTaHIIII0 aHTHOAKTEPIaIbHOTO Mpenapary — Qypauniit.

[IpoBenennit MIKPOO10JIOTTUHHI CKpUHIHT  TIOKa3aB, i (e} 3-enin-6,7-murinpo-2H-
[1,2,4]Tpuazuno[ 1,5-C]xiHa3onin-2-o1 (3.7) mposiBise MOMIpHY aHTHOakTepianbHy akTuBHICTH (MIK
100,0-200,0 MKr/mMi) mOmO BCIX JOCHIIKYBaHMX INTaMiB MiKpoopraHi3miB. Toji sIK BBEIACHHSI Yy
MOJIOXKEHHS 6  TiIpoBaHOI  TPHUA3MHOXIHA30JIHOBOI  CHCTEMH  LUKJIOmponuibHux  (2.1-2.3),
UKJIONEHTUIIBHOT (2.6) Ta i300yTiibHOT (3.3) TpyN MPUBOAMTE 0 MOCUIICHHS aKTUBHOCTI MO0 IITaMiB
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St. aureus Ta P. aeruginosa (MIK 50,0-200,0 wmkr/mi). Ilomanbiie pO3IIUPEHHS IHKIY 0
[UKJIOTEKCUIIBHOTO (parMeHTy (2.7-2.9) y monoxkeHHs 6 NPUBOIUTH 10 3HAYHOTO IHTIOyBaHHS BCiX
mramiB (MIK 25,0-100,0 mxr/mur). BaximBo, mo Ha NPOTHMIKPOOHY aKTHBHICTh Ma€ IEBHHM BIUIMB
3aMiCHUKa B MoJIokeHHi 3 y conmykax 2.1.-2.9 ta 3.3. Tak, 6inbin Bucoka inridyroda koHmnentparis (MIK
25,0-50,0 MKr/Mi1) XapakTepHa JJIs CIIOTYKH 2.7 3 METUIILHOIO TPYIIOK0 Y MOJIOXKEHHI 3.

Buxonsun 3 oTpUMaHHX pe3yabTaTiB BUBYEHHS MPOTHMIKPOOHOI aKTUBHOCTI JESKUX MOXITHHUX
BCTaHOBJIEHO, 10 3amimieHi 3-R-6,7-murigpo-2H-[1,2,4]rpuasuno[2,3-c]xiHa30/MiH-2-0HH TPOSIBIAIOTH
OPOTHUMIKPOOHY AaKTHUBHICTh 1 € NEPCHEKTUBHUMHU JUIA TOAAJBIIOTO CIPSIMOBAHOI CTPYKTYpPHOI
Moaudikariii.

DOCKING STUDIES OF N-CYCLOALKYL-(CYCLOALKARYL)-2-[(3-R-2-OXO-2H-
[1,2,4]TRIAZINOI[2,3-C]QUINAZOLIN-6-YL)THIOJACETAMIDES TOWARDS TO COVID-19
Antypenko O.M., Berest G.G., Kovalenko S.I.
Zaporizhzhia State Medical University, Ukraine

There are seven coronaviruses known to infect people. Four of them are 229E, NL63, OC43, and
HKUL1 that typically cause a cold and only rarely result in death. The other three - MERS-CoV, SARS-
CoV, and the new SARS-CoV-2 - have varying degrees of lethality. In the 2003 SARS outbreak, 10
percent of infected people died. Between 2012 and 2019, MERS killed 23 percent of infected people.
Although the case fatality rate of COVID-19 is lower, the virus has already killed more people than the
other two outbreaks combined, which some have attributed to the pathogen’s fast transmission. That’s
why search of new potential inhibitors of COVID-19 is up to date.

In previous works of our research group antiviral activity of [1,2,4]triazino[2,3-c]quinazolines has
already been proved [1]. That’s why it was interesting to check the affinity of N-cycloalkyl-
(cycloalkaryl)-2-[(3-R-2-0x0-2H-[1,2,4]triazino[2,3-c]quinazolin-6-yl)thio]acetamides towards to
COVID-19.

The research was conducted by flexible molecular docking, as an approach of finding molecules
with affinity to a specific biological target. Macromolecule from Protein Data Bank (PDB) was used as a
biological target, namely COVID-19 main protease (PDB ID - 6LU7) [2]. Vina was used to carry docking
[3]. For visualization Discovery Studio was used.

The highest affinity revealed compounds 2 with 4-(1-adamantyl)phenyl or 1-adamantyl moiety
(Fig.1). The best affinity, namely -10.0 kcal/mol had N-(adamantan-1-yl)-2-{[3-(4-methylphenyl)-2-oxo-
2H-[1,2,4]triazino[2,3-c]quinazolin-6-yl]sulfanyl}acetamide, compound encrypted as MTB-26. In case of
3-ethylbicyclo[2.2.1]heptane fragment (compounds 2) affinity was a bit lower, but still higher than the
refence peptide-like inhibitor 3. This inhibitor was taken from initial crystal structure and redocked to
have value of affinity for comparison.
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Fig. 1. Structures of docked compounds to the COVID-19 main protease.

The visualization obtained from molecular docking by Discovery Studio (Fig. 2) indicated that
compound MTB-26 had two hydrogen bonds with the following amino acid residues: A:GLU166 and
A:THR26 (2.97 and 3.21 A). Also compound MTB-26 has electrostatic Pi-anion interactions between p-
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