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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BY€HOI pagH (Pa30Boi CIeliaJai30BaHOi BYEHOI pazu): [l 26.220.01

IloBHe HaiMeHYBaHHSI IOPHUAUYHOI OCOOH: [HCTUTYT 6ioopraHiuHOi Ximii Ta HadTOXiMii im. B.IT. Kyxaps

HaujonasnbHoi akagemii Hayk YKpaiHu

Kopg 3a €IPIIOY: 03563790

Micqesﬂaxon)KeHHﬂ: ByJl. MypMaHchKa, 1, M. Kuis, Kuiscbka 0611., 02094, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOH: [HCTUTYT 6ioopraHiuHOi Ximii Ta HadTOXiMil

Kopg 3a €IPIIOY: 03563790
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dopma By1acHoCTI:
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InenTudikarop ROR: He zacrocosyerscs

V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTuyHHUX PyOpHK: 31.23

Tema gucepranii:

1. QSAR nporHo3yBaHHS Ta OLiHKa aHTUMIKPOOHOI aKTUBHOCTI iMifa3osieBUx cosnen

2. QSAR prediction and evaluation of antimicrobial activity of imidazolium salts

Pedepar:

1. Pap imigasostieBuX cosieil Ik mepCcreKTUBHI 6i0I[Uax 3 HNPOKUM CIIEKTPOM aHTUMIKPOOHOI fii. CTBOpeHHSs
nporHo3syounx QSAR Mogesnet aHTUMIKpPOOHOI aKTUBHOCTI iMifia30s1ieBUX coell siK e(PEKTUBHUX 0i0LUiB
IIMPOKOTO CIEKTPY Aii Ta eKcliepuMeHTaJIbHe JOCiIPKEeHHS iX aHTUOaKTePiaJIbHUX Ta IPOTUTPUOKOBUX
BJIACTMBOCTE, BUBHAYEHHS F'OCTPOI TOKCUYHOCTI OCTIiIPKEHUX CIIOJYK Ta LUISXU ii 3HIKeHHS. Po3pobky QSAR
MoJesiell 3MiMCHIOBAJIM 3a IOIIOMOT010 MeToiB Bunaaxosoro jicy (WEKA-RF, Random Forest), mtyynux
HellpoHHUX Mepex (Associative Neural Network, ASNN) ta k-nan6mkuux cycinis (k-Nearest Neighbor Method, k-
NN) 3 BukopucranHusm onaitH nnargopmu OCHEM. OniHKy aHTUMIKPOOGHOI aKTUBHOCTI LOCIIII)KYBAaHUX CIIOJIYK
BU3HAYa/IU AUCKO-AuY3iiHUM METOJIOM 32 liaMeTpaMu 30H 3aTPUMKU POCTY MiKpOOHUX KyJIbTyp. ['ocTpy
TOKCHUYHICTb CIIOJIYK JOCJIiIKYBaly Ha MOl rigpo6ioHTa 3e6padim (Danio rerio) 3a nokasHukom LD50.
3mificHeHO IPOrHO3 aHTUMIKPOOHUX BJIACTUBOCTEN iMifa30sieBUX cosiell MpoTy 6akTepialbHUX KyabTyp B.subtilis,
Ps.aeruginosa, E.coli, S.aureus ta rpu6a C.albicans. Ha ocHoBi QSAR nporHo3yBaHHS Ta eKCIIepUMEHTaIbHUX



IOCJIiZIPKEHb BCTAHOBJIEHO B3a€MO3B 130K MK piBHEM aHTUMIKPOOHOI aKTUBHOCTI HOCTIiIKEHUX CIOJIYK Ta
0COOJIMBOCTSIMY iX XiMiuHOI OymoBU. Briepie BU3HaY€HO rOCTPY TOKCUYHICTh iMizla30J1ieBUX coJeil Ta UUISIXH ii
3HIDKEHHS 32 PaXyHOK KOMILJIEKCOYTBOPEHHS AOCIIIPKEHUX CIIOJYK i3 LMKJIIYHUM oJtirocaxapugom b-
LMKJIOLEKCTPUHOM. Pe3ysibTaTi pOOOTH BIIPOBAI’)KEHO Y HABYAJIbBHUI ITPOLEC Ta HAYKOBO-JOCIIiIHY POOOTY

kadenpu 6iomeanunoi iwxenepii HTYY "KIII". Cpepa BukopucTtanHs - 6ioopraniyHa ximis.

2. A series of imidazolium salts as promising biocides with a broad-spectrum of antimicrobial activity. The creation
of predictive QSAR models of imidazolium salts antimicrobial activity as an effective broad-spectrum biocide, the
experimental study of their antibacterial and antifungal properties, the determination of acute toxicity of the
studied compounds and the effective ways to reduce it. The construction of QSAR models was performed using
the methods of Random Forest (WEKA-RF), Associative Neural Network (ASNN) and k-Nearest neighbors (k-NN)
due to OCHEM online platform. The antimicrobial activity of the studied compounds was evaluated by disk
diffusion method in order to measure the diameters of the inhibition zones of microbial growth. The acute toxicity
tests of the compounds towards the aquatic organism zebrafish (Danio rerio) were evaluated by the index of the
lethal dose, the LD50. The prediction of antimicrobial properties of imidazolium salts against bacterial cultures
(B.subtilis, Ps.aeruginosa, E.coli, S.aureus) and the fungal culture (C.albicans) is presented. Based on QSAR
prediction and experimental studies the correlation between the level of antimicrobial activity of the studied
imidazolium salts and their chemical structural characteristics was established. The acute toxicity of imidazolium
salts and the way to reduce it by complex formation of studied compounds with a cyclic oligosaccharide b-
cyclodextrin was for the first time identified. The results of this work are implemented in the educational process
and scientific research work of the Department of Biomedical Engineering of NTUU "KPI". The sphere of
application is bioorganic chemistry.
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PeuenseHTu

VIII. 3akir04Hi BimoMocTi
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BiZITIOBiJaJIbHUM 32 PEECTpalLio HayKoBoOi

IisIJIbHOCTI

Kyxap Basnepii1 I[laBnosuy

Kyxap Basnepii [1aBnoBud

FOpuenko T.A.



