MINISTRY OF HEALTH OF UKRAINE
. HORBACHEVSKY TERNOPIL NATIONAL MEDICAL UNIVERSITY

y4acTio

«CURRENT TRENDS IN
PHARMACEUTICAL CHEMISTRY
AND
STANDARDIZATION OF MEDICINES»

Materials
of scientific and practical conference

May 25-26, 2021

Ternopil 2021




YK 615.011:5+615.2/3.07

Penakuiiina koJerisi: npod. Kiing .M., pod. Jloroiina JI.C., nou. Muxankis M.M.,
no11. 3apiBaa H.O., ct. Buki. Kpucekis JI.C.

«Current trends in pharmaceutical chemistry and standardization of medicines»: marepiamu
HayK.-TIPaKT. KOH}. 3 MixkHap. ydacTio (TepHominb, 25-26 TpaBus 2021 p.). — Tepuomins : THMY, 2021. — 73 c.

Vci mamepianu 30ipnuxa nooaromocs 6 asmopcukiii peoaxyii. Bionogioansnicme 3a npedcmasneni
pe3yibmamu 00C1i0HCeHb HeCymyb asmopu mes.

© THMY, 2021



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

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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tolyl moiety and A:GLU166, the distance of with was 4.96 A. Besides two hydrophobic interactions of
Pi-alkyl type were observed with A:MET49 amino acid residue (4.43 A and 5.16 A correspondently).

In case of visualization of interactions between the peptide-like inhibitor 3 with the active center of
COVID-19 main protease, a significant number of interactions were traced, as shown in figure 2. It is
interesting that, this inhibitor has interactions with the same amino acid residues, namely conventional
hydrogen bond with A:GLU166 with the distance of 2.98 A and hydrophobic interactions of alkyl type
with A:MET49 with the distance of 4.73 A. Besides hydrogen bonds could be found with: A:GLY143,
A:THR190, A:GLN189, A:PHE140, A:HIS163, HIS164 and A:HIS172 and hydrophobic interactions
with: A:LEU141, A:MET165, A:LEU167, A:HIS41, A:PRO168 and A:ALA191. However, it should be
noted that the affinity of this inhibitor according to docking in most cases was inferior to the affinity of
the tested triazino-quinazolines, which coincides with the results of in vivo studies on SARS-CoV of
Virus Strain cell line Vero 76 [4]. Such preliminary tests showed that ECso, ng/ml of compounds 1 was
2.8-23 and 13-28 for compounds 2 and Slsp of compounds 1 was 0-11 and 0-2.2 for compounds 2.
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Fig 2 Visualization of affinity according to the docking a) original peptide-like inhibitor with
COVID-19 in 2d and 3d; ¢) compound MTB-26 with COVID-19 in 2d and 3d.
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As a result of conducted docking it could be stated that N-cycloalkyl-(cycloalkaryl)-2-[(3-R-2-0xo-
2H-[1,2,4]triazino[2,3-c]quinazolin-6-yl)thio]acetamides have high affinity towards COVID-19. The
research is ongoing.
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QSAR AHAJI3 NOXITHUX N BAMIIIEHUX MOXIJTHUAX 3H-TIA30J10[4,5-b|IIIPUIAH-2-
OHY SK NOTEHIIHHUX AHTUOKCHUJIAHTHUX 3ACOBIB
Knenina O.B., Orypuos B.B., Haban T.I.
JIvsiscokuil HayionanvHull MeOuyHUull yHieepcumem imeni Jlanuna I anuyvkozo, Yxpaina

VY po3poOli HOBHUX METOAIB CHHTE3y TE€TEpOLMKIIYHMX CIOJIYK 13 3aJlaHUMM BIACTUBOCTSMH,
0cOo0IMBO OIiOJIOTIYHO aKTHBHHUX pPEYOBUH, IOCTIHO 3pocTarode 3HAYCHHS MAalOTh JOCITIKEHHS 1
BUSIBIICHHSI 3B'SI3Ky "CTPYKTypa-akTHUBHICTB"' ab0 "CTpyKTypa-BIacTHUBICTB', a TaK0X pPO3BHUTOK
METOOJIOTIH KOMITFOTEPHOTO MOJIEKYJISIPHOT'O MOJICITIOBAHHSI.

Jlisi BCTAHOBJEHHA OO0 €KTUBHUX XapaKTEPUCTHK KOpEJsLii “CTpyKTypa — aHTHOKCHIAHTHA
aKTUBHICT” 3 METOI0 CTBOPEHHS TEOPETUYHOI IIAaTGOpPMH Ui CHPSIMOBAHOTO CHHTE3Y MOTEHIIHHUX
“nmikomoaioHuX” Mosieky poBeeHo QSAR aHai3 3 BUKOPUCTaHHIM Pe3yJIbTariB (hapMaKoIOTigHOTO in
VItr0 CKpUHIHT'Y aHTHOKCHAAHTHOT akTMBHOCTI 32 panime cuHTe30BaHuX N° 3amimeHnx moxigHux 3H-
tia30510[4,5-b]mipuaun-2-oHy. 3aranbHi CTPYKTypH N® samileHnx moxixHux 3H-rtiazono[4,5-b]mipuaun-
2-oHy Ta XiMiyHa OyzmoBa 3amicHUKIB R HaBeneHo Ha puc. 1.
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Puc.1. 3aranbHi CTpyKTYpH N? 3amimeHnx moxixHIx 3H-tiazono[4,5-b]nipunun-2-ony Ta XimiuHa
OynoBa 3amicHHKIB R

3a pesynpTaraMu aHanizy Oylo oOJepXKaHO P TPbOXMApaMETPUYHHUX MOJenei, Mo
XapaKTepU3YIOThCS SIKICHUMHU CTaTUCTUUYHUMHU TOKAa3HUKAMU Ta BUCOKOK MPOTHO3YIOUOIO 3JaTHICTIO.
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