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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

KoHuenTtyanbHi 3acafy NporHo3yBaHHS (PYHKLiOHAJIbHUX BJIACTUBOCTEM iOH-MOJIEKYJISIPHUX CUCTEM Ta

MOJIEKYJIAPDHUX KOMILJIEKCIB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Conceptual Foundations prediction of functional properties of ion-molecular systems and molecular complexes

Pedepar yKpaiHCBKOIO:

O6'exTu JOCiIKeHHS: iOHHI PiIHY HA OCHOBI coJsiell iMinaszoiio, TaioHHA acowiallis y HEBOGHUX PO3YNHAX
JlitieBux coneit, panpuunain-2, 11-?-rigpokcucrepoigaerigporerasa 1-ro tumy, 3amimesi 1,2,4-okcopiazonu. Mera
poboTu: Opep>kaHHs HaliMHOI Ta AeTanbHOi iHpopMallii 3 MIKPOCKONIYHOI CTPYKTYpH, iIOHHOI Ta MDKYaCTUHKOBUX
B3a€MOJIiSIX y PiIKAX HEBOJHUX iOH-MOJIEKYJISIPHUX CUCTEMAaX Ta iOHHUX piMHAX; MOMWYK MojeJiel 1151 e peKTUBHO]
kiacudikauii NoTeHiHUX iHri6iTOpiB Qanpiunainy-2; nomyk epekTUBHUX iHribiTOpIB 11-?7-
rigpokcucrepoigaerinporesHasu 1-ro tuny. Metog, nocilpkeHHs: MOJIEKyJISIpHO-IHaMiuHe (M) MogesntoBaHHs, ab
initio KBaHTOBO-XIMi4YHi pO3paxyHKU, HEUPOHHI Mepeski KOXOHEHa, BipTyallbHUI CKPUHIHT, MOJIEKYJIIPHUN JOKIHT.
[IpoBeneno M]I MOZEMIOBAHHS 3 METOIO AOCIIAUTY NETaJi BITHOCHOIO PO3IOAiIY i0HIB B HU3L iMifa3osieBux
ioHHUX pifnHax 3 KaTioHOM 1-06yTun-3-meTtuniminaszoniit (C4mim+) Ta anionamu OAc?, C1?, BF4?, PF6?, TfO? i
TFSA?.Bys10 BCTaHOBJIEHO, IO CUJIbHO OCHOBHI aHioHn OAc? i Cl? nepeBaKHO pO3TaLIOBYIOTHCS Y MJIOMHI
imimasosieBoro kinbug 6ins rpyn C-H. Besuki Ta c1a6k0 KOOPAXHOBAHI aHIOHY NEPEBAXKHO 3alIMAIOTh MTOJIOXKEHHS
HaJ/Tif KinbleM. 3B'sI3yBaHHsI aHIOHIB 3 aJKiJIbHUMU TiJporeHaMu KaTioHa a TaKoXX arperatiist KaTioHiB uepes
BYIJIEBOJIHEBi XBOCTU HEUYTJIMBI 10 pupoau anioHa.Ha npukiazi niTiit 6icokcanarobopara y 6iHapHOMY
PO3YMHHUKY €TUJIEHKApOOHAT - JUMETUJIKapOOHAT 0yJI0 MIOKa3aHO IO [J1s1 KiJIbKICHOTO OMHUCY €JIEKTPOJIITHUX
crcTeM HeoOXigHMN KOMOIHOBAaHNI JUCKPETHO-KOHTHUHYIbHUM Ningxin. O6uncieHi BenuyrHy 3MiHu eHeprii [166ca
3aBUIIEHI IO MOPSIKY BEJIMYMHU K KOHTUHYAJIbHOIO, TaK i JUCKPETHOIO MOJEJIIMU COJIbBATALlii ajle MaloTh
IIPOTUJIEXKHI 3HaKU. [Ipy 11bomy Qi3UYHO OOrPYHTOBAHUI AUCKPETHO-KOHTUHYAJIbHUI MiAXi[ nependaydae caabKy
ioHHy acouiatiio. B xozi gocuinxkeHs 6ys10 nepeBipeHo NPOAYKTUBHICTb HEMPOHHUX Mepesk KoxoHeHa 1is
kiacudikauii pisHUX KJ1aciB CIOJYK y BiATIOBITHOCTI 10 iX akTUBHOCTI poTy danbuunainy-2. Hapuena mepeska
IIO3BOJISIE JIETKO CIIPOTHO3YBATH, YUY MTPOSIBJISITYME KOHKPETHA CIIOJIyKa aKTUBHICTb IPOTU ajiblunainy-2, 3 piBHEM

IIOXMOOK Ta NPOLYKTUBHOCTI, IPUUHITHUMHU [J1s1 [I0YAaTKOBUX €TaliB CKPUHIHTY 6i6J1i0TeK XiMiYHUX CIIOJIYK.

Pedepar aHIJIiHCBKOIO:

Objects of investigation: imidazolium ionic liquids, ion association in non-aqueous solutions of Li-based
electrolytes, falcipain-2, 11?-Hydroxysteroid dehydrogenase 1, substituted 1,2,4-oxadiazoles. The aim of this work is
to obtain detailed and reliable information on the microscopic structure and interparticle interactions in
nonaqueous ion-molecular systems and ionic liquids. Searching for the models for effective classification of
potential falcipain-2 inhibitors; searching for the effective inhibitors of 11?-Hydroxysteroid dehydrogenase
1.Methods of investigation: molecular dynamics simulation, ab initio quantum chemical calculations, Kohonen
neural network, virtual screening, molecular docking. We employed classical molecular dynamics (MD) simulations
to study in detail the spatial, radial, and orientational relative distribution of ions in a set of imidazolium-based ILs,
in which the 1-butyl-3-methylimidazolium (C4mim+) cation is coupled with the OAc?, CI?, BF4?, PF6?, TfO? and
TFSA? anion.It was established that strongly basic anions, such as OAc? and CI? prefer to be located in the
imidazolium ring plane next to the C-H2 /4-5 sites. By contrast, the other four bulky and weakly coordinating
anions tend to occupy positions above /below the plane. Other IL-specific details related to the multiple H-
bonding and cation stacking issues are also discussed in the paper. The secondary H-bonding of anions with the
alkyl hydrogen atoms of cations as well as the cation-cation alkyl chain aggregation turned out to be poorly
sensitive to the nature of the anion.Focusing on lithium bis(oxalato)borate, LiBOB, we show that so-called



discrete-continuum solvation approach is required in order to characterize the ion association at the quantitative
level. The calculated changes of the Gibbs free energy are overestimated by nearly an order of magnitude by the
purely continuum and purely discrete approaches, with the values having the opposite signs. The physically
balanced discrete-continuum description predicts weak ion association.In the course of research Kohonen neural
network performance has been verified for the classification of different classes of compounds according to their
activity against falcipain-2. Learning network makes it easy to predict whether a particular compound exhibits
activity against falcipain-2, with the level of errors and performance that is suitable for the initial stages of
chemical compounds libraries screening.
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