O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0223U005003

Jep>kaBHUH peecTpauiliHUI HOMeP: 0122U002100

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 12-12-2023

II. Etran BukoHnauus JiP

Homep eramy: 2

Ha3sBa eramny: JlocnifkeHHs HOBUX MOXIIHUX XiHOJIOHIB Ta MiPOJIiB SIK NOTEHLIMHIK aHTUMIKPOGHUX areHTiB.
IToyaToK eramy: 01.2023

3akiHyeHHs eTamy: 12.2023

Bupz 3BiTHOTO AOKYMEHTA: OCTaTOYHUM 3BIT

I11. BizomocTi npo BuKoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPHUAUYHOI 0cooH (a00 ITIB ¢izmyHOi 0c006H): [HCTUTYT GioOpraHivHOi XiMii

ta Haproximii iM. B. T1. Kyxaps HauionanpHoi akafemii Hayk YKpainu

Kopg 3a €IPIIOY: 03563790

Micuesnaxo;perHﬂ: ByJI. MypMaHCBKa, 6y1. 1, M. Kuis, 02094, Ykpaina
dopma ByracHoOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu
Inentudikarop ROR: He zacrocosyerbcs

Po3mip opranisamii:

TenedoHn: 380445599800, 380445585388

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micuesnaxo,szeHHa: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01061, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BuzaTkis i KpeguryBaHHs (KITKBK): 6541230

dakTuuHHil 06car ¢piHaHcyBaHHS (THC. rpH.): 600.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

HoBi aHTMMIKpPOOHI CIIOJIyKY reTepOLMKIIIYHOI IPUPOIY IPOTH MYJIbTUPE3UCTEHTHUX OaKTePia/IbHUX LITAMiB:

cuHTe3, in silico, in vitro mocmimgkeHHS

Ha3sBa po60oTH aHIJIiHCBHKOIO:

New antimicrobial heterocyclic compounds against multidrug-resistant bacterial strains: synthesis, in silico, in
vitro studies

Pedepat yKpaiHCBKOIO:

Ha ocHoBi cpopmoBaHux 6a3 JaHUX XiMIYHUX CIIOJIYK 3 aHTUMIKPOOHUMU BJIaCTUBOCTSIMU 32 JOIIOMOTI'OI0 OHJIaMH
nnatdpopmu OCHEM cTBOpeHO HOBI siKicHI Knacu@ikaliiiHi ta perpeciitni QSAR-Mope1i 3 BUCOKOIO CTabiIbHICTIO Ta
IIPOTHO3YI0YO0I0 3[aTHICTIO [71s1 aHaJIi3y Ta BilOOPY HOBUX MOTEHLINHUX iHIi6iTOPIB 6aKTEPiaJbHUX ATOTEHIB CEpes
[OXiIHMX XiHOJIOHIB Ta nipoJiiB. BusHaueHi Ha ocHOBI QSAR-IIpOrHO3y NOTEHLIMHO 6i0aKTUBHI
Tpu@IyopoaueTuasamilieHi XiHoJI0HY Ta TPUQPIyOpOMETUIBMICHI GiLIMKIIIYHI ipoJId MPOTU PsiLly 6aKTepiaJbHUX
MaToreHiB O6yJIM CMHTE30BaHi, 0xapakTepu3oBaHi 3a gornomoroto IMP 1H, 19F, 13C Ta enemeHTHOrO aHamisy, Ta
BUBYEHI in vitro i in vivo. [IpoBeneHi in vitro gocuigKeHHs CUHTE30BaHUX CIIOJIYK i3 IIPOrHO30BAaHO0 BUCOKOIO
aKTHBHICTIO MiATBEPAUIN JOCKOHAJIICTh CTBOPEHUX NPOTHO3YIOUMX MOJIEJIEN Ta JO3BOJIMJIA PEKOMEHAYBATH P
HOBUX TPUQJIIyOpOaLeTUI3aMillleHUX XiHOJIOHIB Ta TPU(PIyOPOMETUIBMICHUX OILJUKIIIYHUX MiPOJIiB SIK
[EPCIEKTUBHI aHTUMIKPOOHi areHT! NPOTH IINPOKOTO CIIEKTPY FPAMHEraTUBHUX Ta IPAMIIO3UTHMBHUX
OakTepiasbHUX KyJbTYp, Takux sK Escherichia coli, Staphylococcus aureus, Pseudomonas aeruginosa,
Acinetobacter baumannii, Ta rpu6is pony Candida, B Tomy uncili aHTUOIOTUKOPE3UCTEHTHUX KJIIHIYHMX IITaMIB.
TokcukosoriyHa olLiHKA MePCIEKTUBHYX CIOJYK, IPOBEleHa 3 BUKOPUCTAaHHAM rifpo6ionta Daphnia magna sk
Bimomoro 6ioceHcopa, 3aCBifuna, o AaHi CIIOIYKY MOXKHA BiTHECTU [0 KJIacy IIOMipHO- Ta MaJIOTOKCUYHUX
PEYOBUH BiflNoOBiAHO Kiacudikalii, pospobsieHoi Passino ta Smith g3 rinpo6ionTis. OTpumasti in silico pesysnpraT
IOCTiI)KeHb aHTUOAKTEPia/IbHOTO Ta IPOTUTPHUOKOBOIO MexaHi3My Aii Tpr1yopoMeTUIBMiICHUX OiLIMKIIIYHNX
ipoJ1iB METOIOM MOJIEKYJISIPHOTO AOKIHTY JO3BOJIMIIM 3allPOIIOHYBATH 6aKTepiaibHi eH3umHu, Taki sk UDP-N-
alleTUJIEHOJIITiPYBIITJIIOKO3aMiHpeIyKTasa Ta JIaHOCTepoJ 14-0-1eMeTus1asa, K BifIoBinHI NOoTeHLiliHi 6ioMireHi,
TOZi SIK Tpu(IIyopoaleTu3amilieHi XiHOJIOHM MOXXYTb OyTH OpieHTOBaHi Ha 6akrepianbHy JHK-ripasy abo

Tomnoizomepasy IV.

Pedepar aHIJIiHCBKOIO:

Based on the formed databases of chemical compounds with antimicrobial properties by online platform OCHEM
new qualitative classification and regression QSAR models with high stability and predictive ability were created
for the analysis and selection of new potential inhibitors of bacterial pathogens among quinolone and pyrrole
derivatives. Potentially bioactive trifluoromethylated bicyclic pyrroles and trifluoroacethyl-substituted quinolones
identified based on QSAR prediction against several bacterial pathogens were synthesized, characterized by 1H,
19F, 13C NMR, and elemental analysis, and studied in vitro and in vivo. Conducted in vitro studies of synthesized
compounds with predicted high activity confirmed the excellence of the created predictive models and made it
possible to recommend some of new trifluoroacethyl-substituted quinolones and trifluoromethylated bicyclic
pyrroles as promising antimicrobial agents against a wide range of gram-negative and gram-positive bacterial
cultures, such as Escherichia coli, Staphylococcus aureus, Pseudomonas aeruginosa, Acinetobacter baumannii, and
fungi Candida, including antibiotic-resistant clinical strains. The toxicological evaluation of promising compounds
using the Daphnia magna hydrobiont as a known biosensor showed that tested compounds can be classified as
moderately and slightly toxic substances according to the classification developed by Passino and Smith for
hydrobionts. The obtained in silico results of the antibacterial and antifungal mechanism of action of
trifluoromethylated bicyclic pyrroles by the molecular docking method allowed proposing bacterial enzymes, such



as UDP-N-acetylenolpyruvylglucosamine reductase and lanosterol 14-o-demethylase, as relevant potential
biotargets, while trifluoroacethyl-substituted quinolones can be targeted to bacterial DNA gyrase or
topoisomerase V.

Inpexc YIK: 547.7/.8, 615.281:577.1, 579.61/.62, 57.082

Koau TemaTHYHHUX pyﬁan: 31.21.27, 31.27.22, 34.27.29, 34.05.33
KepiBHHKH po6OTH

BiacHe IlIpizBume Im'sa I10-6aTbKOBI: F'ouna [liana Muxosaisna
HaykoBu# CTYIiHB: k.6.H.

BueHe 3BaHHS:

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazsa HTII ykpaiHCBKOIO: Hosi QSAR-Mozeni aHTHOAKTEPiabHOI aKTMBHOCTI MOXiZHMX MiPOJIiB Ta XiHOJIOHIB.

TpudnyopoMmeTuaBMicHI Niposau Ta TpUQIIyopoaleTUI3aMillleHi XiHOJIOHU SIK €(PEKTHBHI aHTUMIKPOOHI 3aco0u.

Ha3zpa HTII aursiiicbKor0: New QSAR models of antibacterial activity of pyrrole and quinolone derivatives.

Trifluoromethylated pyrroles and trifluoroacethyl-substituted quinolones as effective antimicrobials.
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

I‘a.nysb 3aCTOCYBaHHSI: OpraHiyHa Ximis, 6ioopraniyna ximis, 6ioioris, papMaxkosIoris, MeIn4Ha XiMis
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Creopeni 3a nonomoroio miarpopmu OCHEM HoBi QSAR-Moi€er1i i3 BUCOKOK TOYHICTIO Ta
ITPOTHO3YI0Y0I0 3/IaTHICTIO OyJIM BUKOPUCTAHI /114 MOIIYKY Ta PO3POOKM HOBUX IOXiJHUX MiPOJIiB Ta XiHOJIOHIB 5IK
NOTEHLINHNX aHTUOAKTePiaJIbHUX areHTiB. MojeJli IpecTaBIeHo Y BilbHOMY focTyii Ha pecypci OCHEM nis
BHUKOPHCTaHHS HayKOBLSIMY, SIKi IIPALIOIOTh B 00J1ACTi pO3pOOKM HOBUX JIiKapChKUX 3ac006iB. P,
TpUPIyOPOMETUIBMICHUX GILIMKJIIYHUX MipOJIiB Ta TPUPIIyOpOaLeTUI3aMIllleHUX XiHOJIOHIB 3 IPOTHO30BaHOIO
BHCOKOIO aKTHBHICTIO 6yJIM CUHTE30BaHi Ta gocimpKeHi in vitro ta in vivo. In vitro pesysnbraTi moCiigKeHb
IIPOJEMOHCTPYBA/IN €(PEKTUBHICTh CUHTE30BaHMX CIIOJYK SIK aHTUOAKTepiaJbHUX Ta IPOTUTPUOKOBUX areHTiB 3
IIMPOKUM CIIEKTPOM aHTUMIKPOOHOI A1ii, 0COBIMBO NMPOTH MYJIbTUPE3UCTEHTHUX KIIIHIYHUX MITAMIB
rpaMHETaTMBHUX, TPaMIIO3UTUBHUX 6aKTepiii Ta rpubiB Candida spp. [lepcieKTHBHICTh OTPUMAaHUX PE3YJIbTATIB
HiATBEPAKEHO in Vivo JOCiI)KEHHSIMU FOCTPOi TOKCUYHOCTI Ta in silico BUBYEHHSIM MOJIEKYJIIPHUX MEXaHi3MiB

AKTMBHOCTI JOCJIiIP)KEHUX CIIOJIYK.

ComniannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Tonimuenns SkocTi XUTTA Ta 370POB' HACENIEHHS,

€ eKTUBHOCTI AiarHOCTUKY Ta JIiIKyBaHHS XBOPUX
Bnyiue HTII Ha mOBKiJIS:
BnposagskeHHst HTII: He snpoBamxeHo
ITpakTHyHa peasnisanis HTII

IloyaTok eramy: 01.2023

3aKkiH4yeHHs eTamy: 12.2023

Cno>kuBaui npo,uyKILi'i: HaykoBo-pocnifHi iHCTUTYTH, HAyKOBO-BUPOOHUUI JlabopaTopii Ta HaBYaJIbHI 3aKJIaH,

1110 NIPaLIOIOTh B 06J1aCTi CTBOPEHHS HOBUX €(PEeKTUBHUX 6i0peryssiTopiB aHTUMIKPOOHOI [Iii.
IlepcneKTHBHI PUHKH: VkpaiHa
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHMI 06CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHEe OOrpyHTYBaHHSI.
IToTeHUiaILHUM 00CAT IIPOAAKY, THUC. TPH.:

OuiKkyBaHHI TepMiH OKYIHOCTI (pPOKiB):



JopaTtkoBa iHdpopmamist:

IX. Bi6sriorpadiuyHuii onuc

1. Hodyna D., Kovalishyn V., Semenyuta I., Kachaeva M., Shulha Y., Bugera M., Blagodatny V., Shablykin O.,
Metelytsia L. Design and Biological Evaluation of 4-Iminohydantoin Sulfamides as New Anti-Acinetobacter
baumannii Agents. Biointerface Res. Appl. Chem. 2023. Vol. 13(6). P. 511. https: / /doi.org/1.33263 /BRIAC136.511 Q4

2. Hodyna D., Kovalishyn V., Kachaeva M., Shulha Y., Klipkov A., Shaitanova E., Kobzar O., Shablykin O., Metelytsia L.
In Silico, In Vitro and In Vivo Study of Substituted Imidazolidinone Sulfonamides as Antibacterial Agents.
Chemistry & Biodiversity. In Press. €e202301267. https:/ /doi.org/10.1002 /cbdv.202301267. Q2

3. Diana Hodyna, Anton Klipkov, Maryna Kachaeva, Yurii Shulha, Vasyl Kovalishyn, Igor Gerus, Larysa Metelytsia.
Machine learning approaches to design novel bicyclic trifluoromethylated pyrroles as antimicrobial agents.
Artificial Intelligence Chemistry. Under Review. Manuscript ID: AICHEM-D-23-00130.

4. Diana Hodyna, Anton Klipkov, Yurii Shulha, Nadiia Shevchenko, Maryna Kachaeva, Vasyl Kovalishyn, Igor Gerus,
Larysa Metelytsia. Trifluoroacethyl-substituted quinolones as new antibacterials against antibiotic resistant
strains. Letters in Applied NanoBioScience. Under Review. Manuscript ID: Lianbs-3680.

5.Topuna .M., Kauaesa M.B., Kninkos A.A., llysiera 10.B., KoBanimwun B.B. [ToxigHi 7-(Tpudayopomerunn)-2,3-
nurinpo-1H-TliposnizuHy K NOTeHLiMHI aHTHOaKTepiaibHi areHTu. Marepianu [ MixkHaponHOi HayKoBOi
KoHQepeHuii «[lepiog TpaHcpoOpMaLiliHUX IPOLIECIB B CBITOBIM Haylli: 3a7adi Ta BUKJIUKWY, 2 4epBHs 2023 p., M.
Opeca, MibkHapoHMIT IIEHTP HAYKOBUX JNOCIiIKeHb. BiHHn: €Bpornelicbka Haykosa miatdopma, 2023. C. 104-106.
https://doi.org /10.36074 /mcnd-02.06.2023.

6. Hodyna D., Shevchenko N, Klipkov A., Kovalishyn V., Metelytsia L. New N-methyl-3(trifluoroacetyl)quinolones as
antibacterials in the Escherichia coli multiple resistance infections. Proceedings of the XXV International Scientific
and Practical Conference “Theoretical foundations of scientists and modern opinions regarding the
implementation of modern trends”, June 27-30, 2023, San Francisco, USA. International Science Group. 2023. P.
36-39.

7. llleBuenko H.M., Imenko B.B., Kyinkos A.A., 'oguna II.M., I'epyc 1.I. BukopucraHnHs o,0-HEHaCUYEHUX
TpUPIyOPOMETUJIKETOHIB Y CHHTE3i HOBUX TPU(JIyOpOaLeTUIBMICHUX XiHOJIOHIB. Te3u nonosineit XXIV
MixHaponHoi KOH(EepeHLii CTyIEHTIB, aCIipaHTiB Ta MOJIoAUX BUeHUX «CydacHi mpobsemu ximii». Kuis, 17-19
TpasHs 2023 p. C.118.

8. Hodyna D.M., Kachaeva M.V,, Bugera M. Ya., Shulha Yu.V. 2-Oxoimidazolidin-4-ylidenepiperidinesulfonilamides
as potential antibacterials against multidrug-resistant microbial pathogens. 36ipuuk marepianis VI BceykpaiHcbkoi
HayKoBoi KoHepeHLii «AKTyasbHi 3a51a4i XiMil: JOCHIIPKeHHs Ta IepCIeKTUBU», 5 5XK0BTHS 2022 poky. JKutomup:
Bupasenp I1IT «€Bpo-Bonnnb», 2022. C. 106-108.

9. Hodyna D.M., Kachaeva M.V,, Shulha Yu.V., Bugera M.Ya., Kovalishyn V.V. QSAR modeling and design of
imidazolidinone derivatives as new E. coli antibacterials. Matepianu XV HayKoBoi KOH(}epeHLii MOJIOANX BUEHUX
«Mikpo6ioJiorisg B Cy4aCHOMY CiIbCbKOTOCIIOIAPCbKOMY BUPOOHULTBI». 26 K0BTHS 2022 poky, M. UepHiris, C. 22-23.

10. T'oguna JI.M., KayaeBa M.B., Byrepa M.4L., lynera FO.B. AuTH-Acinetobacter baumannii akTUBHICTB
iMmifazoninuHoHCYyIbGOHAMITIB 3 TO3UTUBHUM ITpodineM TOKCUYHOCTI. MaTtepianu IX MibkHaponHoi HayKoBO-
npakTuyHoi KoHpepeHLii «Modern research in world science», 28-30.11.2022 poky, M. JIbBiB, Ykpaina. C. 116-121.
URL: https:/ /sci-conf.com.ua/ix-mizhnarodna-naukovo-praktichna-konferentsiya-modern-research-in-world-
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