O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0220U104584

Jep>KaBHHH peecTpaliliHui HoMep: 0120U104978

Oco06J1uBi TO3HAYKHU: Binkpura

HaTa peectpauii: 23-12-2020

II. Etran BukoHnauus JiP

Homep eramny: 1

Ha3sBa eramny: Cunres HOBUX 3aMillleHUX eJIeKTPOHOAeDIMTHYX iMi1a301iB Ta iX aHTHUBIPyCHA aKTUBHICTD
IToyaToK eramy: 11.2020

3akiHyeHHs eTamy: 12.2020

Bupz 3BiTHOTO AOKYMEHTA: [IpOMIXKHUIA 3BiT

I11. BizomocTi npo BuKoHaBus JIiP

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

ta Haroximii iM. B.I1. Kyxapsa HanjonanbHoi akagemii Hayk Ykpainu

Kopg 3a €IPIIOY: 03563790

Micuesnaxo;perHﬂ: ByJl. MypMaHCBKa, 6y1. 1, M. Kuis, KuiBcbka 061., 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 IOPHIHYHOI 0ocoou (a6o ITIB ¢pizuuroi 0co6H): Hanjonansuuit pomnn

JIOCJiIKEHb YKpaiHU

Kop, 3a €IPIIOY: 42734019

Micuesnaxo;pxeum:: ByJI. Bopuca I'pinueHka, 1, M. Kuis, KuiBcbka 06:1., 01001, Yxpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442981622

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 BuzaTkiB i KpeguryBaHHs (KITKBK): 2201300

dakTHuHHi 06car ¢piHaHCYyBaHHS (THC. IpH.): 1661.14




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Jy3aiiH Ta CUHTE3 HOBUX €JIEKTPOHOAEeDIUTHUX a30J1iB, aKTUBHUX POTH BipyCiB, 5IKi BUKJIMKAIOTh OIIOPTYHICTUYHI

iHpexuii

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Design and synthesis of new electron-deficient azoles active against viruses causing opportunistic infections

Pedepar yKpaiHCBKOIO:

[TpoBeneHO cHHTE3 HOBUX MOXiTHUX 4,5-AucybdoHin3amineHnx iMifgazosis Ta iMizasonis, ki MiCTSTb
tpudeHindocdonieBy rpyny y nosoxenHi 4. Ha ocHoBi aMiziiB KapOOHOBUX KMCJIOT KOHJEHcalli€lo iX 3
dopmasnbaerinom 6y CUHTE30BaHi BUXifIHI CIIOJIyKU — N-xJIOpMeTUIKapOoKcaMiay, sIKi HaJjasi BBeIEHHi B
peaxlilo i3 cyabgiHaTamu HaTPio abo TpudeHindocdiHoM 1151 OTPUMAHHS BiITIOBIAHUX aMifiiB 3arajbHOi popmyan
RC(O)NHCH2EWG. 3HaifeHo, 110 Taki KOHJeHcaljii MBHUIKO IPOTIKalOTh B alleTOHITPUII a60 6€H30J1i Ipu
KUITSITiHHI i JaI0Th 3 BUCOKMMU BUXOJAMHU OUiKyBaHi aljMiaMiHOMeTUIICyIbPOHN abo anuiamiHoMmeTunpoc@oHiesi
coJti, sIKi 6y IepeTBOPEHI Y BiANIOBiAHI iMiTOINXIOpyu oy Ta iMifoinisoriolianaTy, 3 HACTYIIHUM BBEIEHHSM B
peaxlilo reTepoLuKIisanii 3 ogep>kaHHIM MOXiIHUX S5-MepKanToimigasosny. Bysa nposeseHa onTUMisallis yMoOB
peaxliii 3 MeTolo NouIyKy Halbiblll IPUAATHUX OCHOB, PO3YMHHUKIB Ta KaTasidaTopiB. CHHTe30BaHi HOBI IOXifHI
iMizaszosy 3 €71€KTPOHOAKLENITOPHUMU 3aMiCHUKaMU OyJId OUMIIEH] Ta CIEKTPaJIbHO NiJTBEPKEHi. 3a [0NIOMOT0I0
METO/IiB MAIIMHHOTO HaBYaHHS Ta MIMPOKOTO CIEKTPY MOJIEKYJISIPHUX JE€CKPUIITOPiB 106ynoBaHO psif QSAR
Mogesieil 1jsi nepedadeHHs IPOTUBIPYCHOI aKTUBHOCTI MOXiIHUX iMiZIa30J1y IIPOTH LIUTOMETayIoBipyCy JIOAVHU Ta
BipycCy BiTpsiHOi BicIi, B pe3yJsbTaTi 4oro ifeHTU(iKoBaHO Ta 3alIpONIOHOBAHO [JIsl TOJAJBIINAX JOCHiIKeHb 20
eJIeKTPOHOAeIUTHUX MOXiAHMX iMia301y 3 MOTEHIiIHOK NPOTUBIPYCHOIO AaKTUBHICTIO. AKTUBHICTbD ITSITH
CHHTE30BaHUX NPEICTAaBHUKIB iMifia3osty 6yJia JOCiIpKeHa in vitro 1o BilHOIMEHHIO 0 TakKuX Bipycis: Human
cytomegalovirus (HCV, strain AD169), Herpes simplex virus 1 (HSV, strain E-377), Varicella-Zoster virus (VZV, strain
Ellen). MeTo10M MOJIEKYJISPHOTO AOKIHTY IPOAHai30BaHO Psifl, PePMEHTIB i 6iJKiB: TepMiHa3HOro 6inka pULSY,
CK1, CK2, CDK1, CDK2, CDK5, CDK6, CDK7, CDK8, CDK9, CDK12, i CDK13, mo M0OXyTb OyTH 3afisHi B MeXaHi3Max

perutikalii Bipycy BiTpsIHOI BiCIIU Ta HUTOMETaloBipycy B iHPIiKOBaHUX KIIITMHAX.

Pedepar aHr1ilicbKOIO:

4,5-Disulfonyl-substituted imidazole derivatives and imidazoles with a triphenylphosphonium group in 4th
position were synthesized. The starting compounds, N-chloromethylcarboxamides, were synthesized on the basis
of carboxylic acid amides by their condensation with formaldehyde. The carboxamides were further reacted with
sodium sulfinates or triphenylphosphine to obtain the corresponding amides of general formula
RC(O)NHCH2EWG. Such condensations have been found to proceed rapidly in acetonitrile or benzene under
refluxing conditions and give high yields of the expected acylaminomethylsulfones or
acylaminomethylphosphonium salts, which have been converted to the corresponding imidoyl chlorides and
imidoyl isothiocyanate. The reaction conditions were optimized in order to find the most suitable bases, solvents
and catalysts. New synthesized imidazole derivatives with electron-accepting substituents were purified and
spectrally confirmed. Using machine learning methods and a wide range of molecular descriptors, a number of
QSAR models were constructed to predict the antiviral activity of imidazole derivatives against human
cytomegalovirus and varicella virus. As a result, 20 electron-deficient imidazole derivatives with potential antiviral
activity were identified and proposed for further research. The activity of the five synthesized imidazoles was
studied in vitro against the following viruses: Human cytomegalovirus (HCV, strain AD169), Herpes simplex virus 1
(HSV, strain E-377), Varicella-Zoster virus (VZV, strain Ellen). A number of enzymes and proteins were analyzed by
molecular docking: pUL89 terminus protein, CK1, CK2, CDK1, CDK2, CDK5, CDK6, CDK7, CDKS8, CDK9, CDK12, and
CDK13, which may be involved in the replication mechanisms of Varicella-Zoster virus and Human



cytomegalovirus.

Impexc YIK: 547.73, 578.1

Koau TeMaTHYHHX PYOPHK: 31.21.27.05, 31.27.20

KepiBHUKH po6OTH

BiacHe IIpizBuie Im'sa I1o-6aThKOBI: Bposapeup Bonogumup Ceprifiosuy
HayKoBHH CTYIiHBb: 1.X.H.

BueHe 3BaHHSI: nmpodecop

Inentudikarop ORCID ID:

HoparkoBa indopmamuist:



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

Haszsa HTII ykpaiHCBKOIO: Hosi 4,5-nucynbdoninzamimeHi iminazonm ta noxinHi imizasoy 3

TpudeHinpocPoHieBOO rPyIOI0 Y NOJNOXKEHH] 4, aKTUBHI IPOTH BipYCiB, SIKi BUKJIMKAIOTh OIIOPTYHICTAYHi iH(peKii

Ha3zpa HTII aHrsiicbKo10: New 4,5-disulfonyl-substituted imidazoles and imidazole derivatives, with a

triphenylphosphonium group in 4th position, active against viruses that cause opportunistic infections
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

l'any3s 3acTocyBaHHs: OpraHiyHa ximist; GiooriyHa ximis

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: 3a nonomoroo MeToiB MaIIMHHOTO HABYAHHS Ta IMPOKOTO CIIEKTPY MOJIEKYJISIPHUX IE€CKPUIITOPIB
nobynoBaHo psn QSAR mogeneil 1151 nepefoadeHHs NPOTUBIPYCHOI aKTUBHOCTI MOXiIHUX iMifja30Jy IPOTH
LMTOMETAJIOBIPYCy JIIOAVHU Ta BipyCy BiTPSIHOI BiCIY, B PE3YJIbTATI YOTO ieHTU(IKOBAHO Ta 3alIPDONOHOBAHO 151
[I0/1QJIBIIOTO CHUHTE3Y 1 fociimkenb 20 enekTpoHoegiuTHUX NOXiTHUX iMiZa3051y 3 IOTEH1IiHO0
IIPOTUBIPYCHOIO aKTUBHiCTIO. CUHTE€30BaHO HOBI NOXIiNHI 4,5-11CyabdOHIN3aMillleHUX iMia301iB Ta iMiza3omnu 3
tpudeHindocdoHieBoo Ipynoo y nonaoxeHHi 4. Cepen, 5 MpoTeCTOBAHUX in vitro Crosyk 3HaieHi 2 Hail6inbIm
[IepCIIeKTUBHI peYOBMHY [J1s1 TOJAJIBIIOTO BUBYEHHS — 5-Me3ui-4-(HadTanin-2-incynsdonin)-2-dpenin-1H-
imigazon ta S-(2 ¢peHin-4-rosun-1H-imigazosn-5-in)etanTtioat. MeTogOM MOJIEKYJISIPHOTO JOKIHTY BCTAHOBJIEHO, 1110
NOXiHI iMina30sy MOXYTbh €(PEKTUBHO PO3TALIOBYBATUCh B CyOCTPATHUX LIEHTPaX TUMIAUIATCUHTA3H i
TUMIiIMHKiHA34 BipyCy BiTpsiHOI Bicny, a TakoX B ATQ-3B’3y10unxX LieHTpax KaseiHKiHa3 Ta LUKJIiH-3a/I€5KHUX KiHa3

JIIOJIVIHU.

ComnianbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Exonomis marepiasis, [TosinmeHHs SKOCTi KUTTS Ta

3710POB'sl HAceJIeHHS, €(PEKTUBHOCTI JiaTHOCTUKY Ta JIIKyBaHHSI XBOPUX
Bnyiue HTII Ha mOBKiJIS:
BnposagskeHHst HTII: He snpoBamxeHo
ITpakTHyHa peasnisanis HTII
IloyaTok eramy:
3aKiHYeHHS eTaly:
Cno>kuBaui npo,uyxuii’: MepuyHa xiMis, IHCTUTYTH MeIMKO-6i0JIOTIYHOrO CIIPSIMyBaHHS
IlepcneKTHUBHI PUHKH: Vkpaina, CIIA
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0GCAT IHBECTHILIH, THC. TPH.:
IIpagBa, 0 HaAAKOTHCS iIHBECTOPY MicJIsl 3aBepIIEHHST POGOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaILHU 0OCAT IIPOAASKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoaaTkoBa iHdpopmanist:
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