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1. Incepralist npucCBsiYeHa AOCIII)KEHHIO MeXaHi3MiB 6i0JI0Ti4HOI [1ii HU3bKOMOJIEKYJISIPHUX CIIOJIYK 3 PSIAy
iMmizazosniB, N-auunrigpa3oHiB Ta 6eH30/ia3eniHiB o0 06paHux 6ionoriyHux MimeHe — SIRT1 Ta cnaiikoBoro
6inka S-RBD xoponasipycy SARS-CoV-2, - 3 MeTo10 ifeHTudikalii crosyk 3 BUCOKUM MOTEHIIiaJIOM [1JIs1
MOJAJIBIIOrO PO3BUTKY 4K JIIKAPCHKUX IIPENapaTiB. Y NepHUIOMY pPO3Ziji y3araJbHEHO JiTepaTypHi BilOMOCTI, 110
crocytoTbcsa Mmonynsuii aktuBHocTi SIRT1 (Silent information regulator two homologue one), Hai16inb11 BUBY€HOTO
IIpeJCcTaBHUKA poAuHy cipTyiHiB. [Tomyk HOBUX MonyngTopiB SIRT1 Moxxe cTatu pyHIAMEHTOM [J1s1 HOBUX MiTXOMiB
y JiKyBaHHi Pi3HOMaHITHUX 3aXBOPIOBaHb, BKJIIOYAIOUM HEMPOJereHepaTuBHi CTaHu, LlyKPOBUII [iabeT, cepL,eBo-

CY[IMHHI 3aXBOPIOBaHHSI, BUHUKHEHHS MeTaboJiYHMX PO371a/iiB, BipyCHUX iH(EKIIii1, 3arajbHUX MIPOLECiB,



OHKOJIOTIYHUX 3aXBOPIOBaHb Ta MeTACTa3iB. SK 6i0JI0TiYHYy MillleHb AJ151 TOAABIIOTO AOCTiIPKEHHS TaKOX
PO3IJISIHYTO KopoHaBipyc SARS-CoV-2, mo cTaB 6e3npelefeHTHUM Ta OJHUM 3 Hall6GiIbIInxX MeJUYHUX Ta
coljiaZlbHUX BUKJIMKIB cyyacHocTi. [langemis COVID-19 nigkpecania HeOOXiHICTh IBUIKOTO IIOUIYKY CIIOJIYK —
NOTEHL{HMX iHTi6iTOPIB BipyCHOI periKalii Ta MOAYJISITOPIB iIMyHHOI BifilIoBifi. ¥ Ipyromy po3misi BUKIafeHO
pe3yJIbTaTU BipTyaJIbHOTO CKPUHIHTY BJIACHOI 6i6J1i0T€KM HU3bKOMOJIEKYJISIPHUX CIIOJYK 3 PANY iMifasosis, N-
allMIITipa3oHiB Ta 6eH30/ia3eniHiB. 32 JOIIOMOr0I0 L[bOTO METOLY J1s1 TOJAJIbIIOTO OCTiIPKEHHS 6YJI0 BU3HAYEHO
13 cnosnyk-JifiepiB 3 BUCOKAM IIPOTHO30BaHUM adiHiTeTOM [0 akTUBHOTO LieHTpy SIRTI, BUsBIEHO Ta
3aMpPONIOHOBAHO HOBI CIIOJIYKU 3 PANyY iMifasoiiB Ta 6eH30ia3emniHiB. TpeTiil po3[iis NPUCBSIYEHNI BUBYEHHIO
B3aeMOiil Bifi6panux noxinHux 3 SIRT1 3a 1OIOMOro0 METOiB MOJIEKYJISIPHOTO NOKIHTY. B 11bOMY po3aisi
3MO/I€JIbOBAHO Ta TEOPETUYHO OOIPYHTOBAHO 3[IaTHICTD AESIKUX CIIOJNYK 3 psiny N-auuirinpaszoHiB, 6eH30ia3eniHiB
Ta 3allpONIOHOBAHMX HOBUX MOXiJHUX iMia30iB fisTy sk BUcokoedektusHi mogyssitopu SIRT1. Byso Takox
BU3HAYEHO BJIACTUBOCTI 3B's13yBaHHs 3 SIRT1 ONTUYHMX €HAHTIOMEPIB AOCIIIKYBAHUX CIIOJIyK. BusiBieHO, o
adiniteT 3B's13yBaHHS R-eHaHTiOMepiB NOXiIHUX Mipa3osiHiB (LUKIiYHMX N-aluirigpa3oHiB) CyTTEBO BULIUH, HIXK Y
S-enanTiomepis. lle MO>KHa MTOSICHUTY CTEPUYHMMU OOMEXKEHHSIMU KULIeHi 3B'a3yBaHHs SIRT1 Ta pizHiMu
KOHIrypauissmu npu XipaJbHOMY aTOMi KapOOHY Mipa3oJlijIbHOTO Kijblisl. B TOM ke yac, adiHiTeT 3B'a3yBaHHS
ONTUYHUX €eHaHTioMepiB 6eH30ia3eiHy Bipi3HAETbCS HECYTTEBO, 1110 MOKHA IIOSICHUTY [I€BHOIO0 CUMETPUYHICTIO
KUILIEHi Ha [TIOBEPXHI CipTyiHy-1. LlikaBUM BUSIBUBCS pe3yJbTaT 3B'43yBaHH4 3 SIRT1 onTuyHUX €eHaHTiOMepiB 4~
rizpokcu-6-metun-3-{2-[2-¢pe-Hin-erenin]-2,3-gurinpo-1H-1,5-6eH30-gi-aze-—-mnin-4-in}-2H-nipan-2-oxy: R-
€HaHTioMep Ta S-eHaHTioOMep LbOrOo Jlia3eniHy 3B’13yI0ThCS 3 PI3HUMU aJIOCTEPUYHMMU CaliTaMU Ha KiHLi
KaTajiTuaHoro fomeny SIRT1, nminkpeciooyy pisHi MOJIEKYJISIPHI MexaHi3Mu moayJsauii aktuBHOCTI SIRT1. Bucoky
iHribymo4y 31 aTHICTh HOBUX NOXiTHUX iMiNa301iB, NesIKUX MOXiAHMX N-aluirigpa3oHy, a TakoX 3aTHICTb IOXiJHAX
6eH3opiazeniny aktuByBaTy SIRT1 noBeneHo pe3yibTaTaMy BUCOKOMPOAYKTUBHOIO CKPUHIHTY. lle minTBepaxye
3HA4YHYy e(PEeKTUBHICTb MOJIEKYJISIPHOTO NOKIHTY SIK METO[y IIOTJIMOJIEHOrO PO3YMiHHS B3aEMO3B'SI3KIB MiXK XiMiYHOIO
CTPYKTYpPOIO Ta 6i0JIOTiYHOI0 aKTUBHICTIO, a/IKe BiH 03BOJISIE MOJIEJ/IIOBATH TaKi B3aeMO[Iii Ha MOJIEKYJISIPHOMY PiBHIi,
HAJAI04Y LiHHY iHpOpMalLlilo IPO MOKJIMBY 0i0JIOTiYHY aKTHMBHICTb CIIOJIYK L€ 10 IIPOBEAEHHS TPYAOMICTKUX
J1260PATOPHUX Ta KIIiHIYHUX AOCiAKeHb. HacTynmHUM eTanoM po60TH (Y€TBEPTUIL PO3/iJ) CTAJIO AOCiIKEHHS
B3a€MOIii1 BiflibpaHuX NOXiIHUX 3 psny iMifazonis, N-auusirinpa3oHiB Ta 6eH30ia3eliHiB 3 pelenTop-3B'13yl0uuM
nomeHoM RBD criaiikoBoro 6inka S kopoHasipyca SARS-CoV-2 3a 01IOMOTro10 METOIiB MOJIEKYJISIPHOTO IOKIHTY.
ByJ10 BCTaHOBJIEHO, 1O JOCIIKYBaHi CIIOJIyKU I€MOHCTPYIOTb BUCOKY CEJIEKTUBHICTD 4O TOBEPXHEBOi 00J1aCTi
peLenTop-3B'a3y04oro nfoMmeHy RBD, ska Bifnosifae 3a po3nizHaBaHHS J0ACcbKoro peuentopa ACE2. e cBimunTh
IIPO BUCOKMH NOTEHLias NOXiIHUX 3 psAy iMiza3osiB, N-auuirigpa3oHiB Ta 6eH30/ia3eriHiB 010 3a1106iraHHs
IpoHMKHeHHs Bipycy SARS-CoV-2 B opraHi3m JiroguHu yepes 6J10KYBaHHSI MOKJIMBOCTI 3B'S13yBaHHS peLIENTOP-
3B'13yI040T0 IOMEHY Horo craikoBoro 6inka S-RBD 3 ACE2 mogunu. [JocinKeHHs B3a€MOJi CIIONyK 3 pi3HUMU
6i0JI0TYHUMU MIlIEHSIMU [ja€ MO>KJIMBICTb PO3YMITH iX 6araTouinboBuil NoTeHLias. Takuil minxin He TijIbKy
BiIKpMBa€ HOBi IEPCNEKTUBH ineHTUiKallii TOTeHLIITHUX JIIKapChbKUX KaHIAUTATIB, a 1 JO3BOJISIE OLIiHUTH
VHiBepcasbHICTh Ta 6araTopyHKLIiOHATBHICTD ifeHTH(IKOBAHUX CIIOJYK, IO € 0COOJIMBO BAXKJINBUM B yMOBax
BHCOKOI MyTaliliHoi 31aTHOCTI BipyciB mix 9ac nanpemin. [T'aTuil po3nisn MiCTUTh METOIVKY CUHTE3Y Ta (i3uKOo-
XiMi4Hi XapaKTEPUCTUKU TOCIiIKyBaHUX CIIOJYK.

2. The dissertation is devoted to the study of the mechanisms of biological action of low-molecular-weight
compounds from the series of imidazoles, N-acylhydrazones, and benzodiazepines on selected biological targets -
SIRT1 and the spike protein S-RBD of the SARS-CoV-2 coronavirus, with the aim of identifying compounds with
high potential for further development as pharmaceuticals. The first chapter summarizes the literature on the
modulation of SIRT1 (Silent information regulator two homologue one) activity, the most studied member of the
sirtuin family. The search for new SIRT1 modulators may lay the foundation for new approaches to treating various
diseases, including neurodegenerative conditions, diabetes, cardiovascular diseases, metabolic disorders, viral
infections, inflammatory processes, cancer, and metastasis. The SARS-CoV-2 coronavirus, which has become an
unprecedented and one of the greatest medical and social challenges of our time, is also considered a biological
target for further research. The COVID-19 pandemic has highlighted the need for rapid identification of



compounds that are potential inhibitors of viral replication and modulators of the immune response. The second
chapter presents the results of virtual screening of a proprietary library of low-molecular-weight compounds from
the series of imidazoles, N-acylhydrazones, and benzodiazepines. Using this method, which included the
preparation of a low-molecular-weight compound library, molecular docking calculations, evaluation of the
results, and library filtering, 13 hit compounds with high predicted affinity for the active site of SIRT1 were
identified and selected for further study, with new imidazole and benzodiazepine compounds being proposed. The
third chapter is devoted to studying the interactions of selected derivatives with SIRT1 using molecular docking
methods. This chapter models and theoretically substantiates the ability of some compounds from the series of N-
acylhydrazones, benzodiazepines, and proposed new imidazole derivatives to act as highly effective SIRT1
modulators. The binding properties of SIRT1 with optical enantiomers of the studied compounds were also
determined. It was found that the binding affinity of R-enantiomers of pyrazoline derivatives (cyclic N-
acylhydrazones) is significantly higher than that of S-enantiomers. This can be explained by the steric constraints
of the SIRT1 binding site and the different configurations at the chiral carbon atom of the pyrazolyl ring. At the
same time, the binding affinity of benzodiazepine optical enantiomers differs insignificantly, which can be
explained by the symmetrical nature of the binding site on the surface of sirtuin-1. An interesting result was the
binding of SIRT1 with optical enantiomers of 4-hydroxy-6-methyl-3-{2-[2-phenylethenyl]-2,3-dihydro-1H-1,5-
benzodiazepin-4-yl}-2H-pyran-2-one: the R-enantiomer and S-enantiomer of this diazepine bind to different
allosteric sites at the end of the catalytic domain of SIRT1, highlighting different molecular mechanisms of SIRT1
activity modulation. The high inhibitory ability of the new imidazole derivatives, some N-acylhydrazone
derivatives, and the ability of benzodiazepine derivatives to activate SIRT1 were also proven by high-throughput
screening results. This confirms the significant effectiveness of molecular docking as a method for a deeper
understanding of the relationships between chemical structure and biological activity, as it allows modeling such
interactions at the molecular level, providing valuable information about potential biological activity before
conducting labor-intensive laboratory and clinical studies. The next stage of the work (fourth chapter) was the
study of interactions of selected derivatives from the series of imidazoles, N-acylhydrazones, and benzodiazepines
with the receptor-binding domain (RBD) of the spike protein S of the SARS-CoV-2 coronavirus using molecular
docking methods. It was found that the studied compounds demonstrate high selectivity for the surface region of
the RBD responsible for recognizing the human ACE2 receptor. This indicates the high potential of derivatives
from the series of imidazoles, N-acylhydrazones, and benzodiazepines for preventing SARS-CoV-2 virus entry into
the human body by blocking the ability of the spike protein S-RBD to bind to human ACE2. The fifth chapter
contains the synthesis methods and physicochemical characteristics of the studied compounds.
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