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Pedepar:

1. O6'eKT mOCHimKEHHS: TONOJIOTiYHi Ta KoH$opMauiliHi pakTopy QYHKIIOHYBAaHHS MaKpOreTEePOLMKIIB B IIPOLiecax
KOMIIJIEKCOYTBOPEHHS, PO3LiJIEHHS i30TOIIIB i EHAHTIOMEPIB, CTPUMYBAHH4 POCTY IyXJIMH i MiKpooprasiamis. Meta
IDoCIigyKeHHs: BusBUTH 3arajibHi 3aKOHOMIPHOCTI BIUIMBY TOIIOJIOTI] Ta reOMeTpii MaKpOreTepoLUKIIiB Ha
0c06MBOCT] iX QYHKI[IOHYBaHHS SIK CEJIEKTUBHUX KOMILJIEKCOHIB, €HaHTiO-In(epeHIi0I0YMX areHTiB, a TaKOX
IIPOTUINYXJIMHHUX, aHTUBIPYCHUX Ta aHTUMIKPOOHUX 3aCc06iB. PO3poOUTH MifX0AU Ta METOAM POTHO3YBaHHS i
KOHCTPYIOBaHHSI MaKpOreTepo-1LMKJIiYHUX CIIOJIYK 3 KOMIJIEKCOM 33JJaHUX BJIACTUBOCTEN. MeTonu JoCiIKeHHs i
anaparypa: TOIOJIOTiYHUI aHaJli3 MOJIEKYJISIPHUX rpadiB MakporeTepouukiis (MI'L); rapMOHiYHUI aHATi3
koH@opmanin MI'T], MosieKyisipHa MEXaHMKa; MeTO, 6apUIeHTPUYHUX KOOPIUHAT; MeTo[, ITPadHUX PYHKLIH;
METO/, JIOKaJli3alii CilJIOBUX TOYOK i MOLIYKy LIJISIXiB HAVMEHINO] eHeprii Ha MoTeHLianbHii nosepxHi MI'L;
KIJIbKiCHA OLiHKa CTyIeHs XipaJbHOCTI, CTepeoaHali3 i crepeoaunsant XipaabHbix MI'Ll; MOJIEKYIIpHUI AU3aliH
CYIPaMOJIEKYJIAPHUX CIIONYK MI'Ll;CUMIIIEKCHE TIOJaHHS MOJIEKYJISPHOI CTPYKTYPU; METOIU PETPECIHOrO aHali3y,

4acTKOBUX HaliMeHIIuX KBanparis (PLS) Ta nepes kiacudikanii. TeopeTuyHi pesysbTaTu Ta iX HOBU3HA:



3anponoHoBaHa KOHLeMNis "TonosnoriyHoro epexry kommnekcoyrBopeHHs" (TEK), sika y3arasipbHioe Ta 06'eIHy€ Taki
Bimomi epekTH, K MaKpOUUKIIIYHUH, MTOJIiXeJaTHUNA, KPUITTAaHAHUI Ta iH. PO3po6yeHo crierianizoBaHui
TOIOJIOTIYHUH iHIEKC, O ,03BoJisge oLiHoBaTy Besnduny TEK. [IpoBeneHo nu3aiH NepCleKTUBHUX
MOJIiIEHTATHUX JIITaHJIiB, B SIKUX TOIIOJIOTiS 3UJIeHyBaHHS JOHOPHUX LIEHTPIB 3a0e3euye epeKTUBHE
KOMILJIEKCOYTBOPEHHS 3 KaTioHamu meTaliB. [Toka3aHo, mo Qyp'e nepeTBOPeHHsI reOMETPUYHNX NapameTpis MI'1]
I03BOJISIE CUCTEMATU3YBaTH MOKJIMBI KOHGOPMaLLiliHi Tepexoiu, OLiHIOBaTU MOXJIMBOCTI peastizalii xipaJbHUxX
KOHQoOpMePiB, BiiHOCHY KOH(pOPMaLiliHy 71a6i/bHICTh MAaKPOLMKIIIB i CTYNiHb CTPYKTYPHOI IOAi6HOCTI pisHUX
KOH(QopMepiB. B pamkax gaHoro nigxomy NpoBeJeHO IOPIiBHSHHS CTYIIEHIB CIOTBOPEHHS KpayH-€T€PHUX LMKIIIB
Mif fieo pi3HUX KaTiOHiB. 3alTPONIOHOBAHO F€OMETPUYHI XapaKTEPUCTUKY, IO NO3BOJISIOTh OMUCYBATH TaKi
0c061BOCTi popMU LUKIIA, SIK "chepUuyHicTh", "BUNTYKJIICT" i KyTOBa "cKagyacTicTs". Po3po6yieHo MeTo, reHepallii
[IOYATKOBUX HAOJIVDKEHb JJ151 IIOUIYKY JIOKAJIbHUX MiHIMyMiB Ha MOTEHLiaIbHUX ITOBEPXHSIX MAKPOLUKIIIYHUX
MoJieKkyJl. CUCTEMATUYHO NOCIIIIKEHA 3aJI€KHICTh CEJIEKTUBHOCTI KOMIIEKCOYTBOPEHH MI'L] ¢ pisHMMU
KaTiOHaMHU Bif] pO3Mipy MaKpOLMKIIA, KiJIbKOCTi Ta B3AEMHOTO IOJIOXKEHHS JOHOPHUX LEHTPIB, CTPYKTYPHO
"purigHUx" pparmMeHTiB (6€H30- Ta MKJIOr€KCAaHOKpPAayH-€eTepHU) i 3aMiCHUKIB B MAaKpOTr€TEPOKIJIbLIi, & TAKOX
HagBHOCTI 44 BifICYTHOCTI JOHOPHUX LJEHTPIB B OCTaHHIX. METOOM IOMIYKY CiZJIOBMX TOYOK Ta LUIJIAXiB HAMMEHIIO]
€Heprii Ha NOTEeHLiaNbHiY TIOBEPXHI MOJIEKYJIU AOCHIiIKEeH] TpaeKTOPii B3aemoii ioH - jiraHp, B cuTyatii, Koaun
JIIMITYI0YOIO CTaZli€l0 KOMIJIEKCOYTBOPEHHS € KOH(OopMallifiHa nepeby0Ba JliraHya min giero kaTioHa (MexaHism
Eitirena-Binkzepa). [lokazaHa IPMHLMIIOBA MOKJIMBICTh PO3/iJIEHHS i30TOIIB KaTiOHIB JIY>KHUX METAJIB 3a
IOTIOMOTOI0 KpayH-€TepiB 32 yMOB KiHETUYHOTO KOHTPOJIIO KOMILIEKCOYTBOpPeHHS. C(hOpMyIbOBaHA KOHLIEMLis
"KiHETUYHOTO MaKPOLMKJIIYHOro edeKTy" i IOoCiiKeHi MOXKJIMBOCTI 1oro BUsiBIeHHs. Po3pobiieHi MeTogu QyHKIIN
IACUMETPIi Ta acuMeTpil 114 KiJIbKICHOI OLIIHKY He TiJIbKU XipaJIbHOCTI MOJIEKYJI, ajle ¥ "KBa3UCUMETPIii" BiTHOCHO
Oy[b-sIKMX €JIEMEHTIB TOYKOBUX I'PYyIl CUMETPii. Ha OCHOBI CUMIIJIEKCHOTO [TOJAHHS MOJIEKYJISIPHOI CTPYKTYPH
3aIIPOIIOHOBAHO HOBe, OifbIll YHiBepcasipHe (POPMYJIIOBaHHS IIOHSTTS cTepeoximMiuHoi KoHirypatii. Pozpobiena
npolielypa cTepeoaHasisy, 3a JOIIOMOro0 SKOi MO>KHA BU3HAYUTU CTEPEOXiMiuHy KOHQIryparlito 6yib-sKoi
XipaJIbHOI CTPYKTYPH, SIKIIO NPEACTABUTH ii y BUTJIAA] CTEPEOXIMIYHOTO KOLY. YBELEH] ITOHATTS "CTEPEOXiMIYHUNI
3apsp’ atoma Ta "CTepeoXiMiuHMI MOMEHT" MOoJIeKyJn. [lokazaHna MOXKJIMBICT BU3HAYEHHS "TOITHOCTI" aTOMIB B
MOJIEKYJIi HAa OCHOBI aHai3y ix cTepeoxiMiuyHuX 3apsiaiB. [IpoBeeHO TeopeTUYHUN aHasi3 cTepeoaudepeH 4ol
3/1aTHOCTI XipaJIbHUX KpayH-TIOXifHUX D-BUHHOI KUCJIOTU. BUsIBIEH] CTPYKTYPHI (paKTOpH, 1110 BU3HAYAIOTh
3[ATHICTb UX JIraHAiB 4O PO3[iJI€HHS €HAHTIOMEPHUX "TOCTeN". BU3HaYeHi 1JISIXU CTPYKTYPHOI Mopuikariii
BHYTPIIIHBO XipaJIbHUX Napa-3aMilleHuX Kajikc[4]apeHiB, sKi 3a6e31e4yi0Tb MaKCUMAaJIbHY XipabHICTb TOPOKHUHA
siranpa. ChopmysiboBaHa KOHLENIIis "TPaHCIIsLii XipaJbHOCTI B IPOCTOPax Pi3HOI pO3MipHOCTI", Ha OCHOBI 5IKOi
3aIPONIOHOBAHA 3arajlbHa CXeMa abCOJIIOTHOTO aCUMETPUYHOTrO CUHTE3Y XipaJbHUX MOJIEKYJI, HAIIPUKJIIA,
KasikcapeHiB. [IpoBefieHO MOJIEKYJIIPHUI IM3aiiH CIiPaIbHO YIIOPSAKOBAHOI KOJIOHYATOi Me3odasu i3
cuMmeTpuyHux (C4) XipasbHUX KajiKcapeHiB i IpOIeMOHCTPOBAHO, SIK HAa OCHOBI LIUX CUHTOHIB CKOHCTPYIOBATU
JliraH[y 1J1s1 pO3[iJIeHHs] €HaHTiOMEePHUX (yJiepeHiB 3 XxipaJlbHUM OCTOBOM. POo3po6sieHa TEXHOIOT s
MOJIEKYJISIPHOTO JU3aliHy CYIIPaMOJIEKYJISIPHUX CIIOJIYK, IO 6a3yeThCs Ha "CKJIaZiaHHI" CMHTETUYHOTO PELENTOopa 3
MOJIEKYJISIPHUX OJI0KiB Ha MaTpuLi "rocTs". JJaHui mifgxiz, 103BOJIMB CKOHCTPYIOBATY HOBUI THUII MAaKPOLMKJIIIUHNAX
JliraHpiiB - "6pacjeTaHiu" i 3alIPONOHYBATU LUIJIIXU CTPYKTYPHOT'O PEryJII0BAaHHS CEJI€KTUBHOCTI
KOMILJIEKCOYTBOPEHHS TaKUX JIiraHiB 3 KaTiOHaMU Pi3HUX MeTaliB. B pamkax pisHux mogesnen 2D - 4D QSAR
IOCJIiZIPKEHO BIJIMB CTPYKTYpPY Ha MPOTUITYXJIMHHY T aHTUBIPYCHY aKTUBHICTb MaKPOLUKJIIYHUX MipUAMHOQAHIB i ix
aHasioriB (moHaz 60 CIIoJyK), a TAKOX Ha aHTMMIKPOOHY aKTUBHICTb Pi3HOMaHITHUX KpayH-eTepiB (moHaz, 200
CIIOJIYK). B ycix BUnagkax BUsBIIEHI CTPYKTYPHI (pakTopH, 10 CIPHUSIOTh YU NEPELIKOKAIOTh BUSIBJIEHHIO
BiANIOBiHOI 610710TiYHOI aKTUBHOCTI. CKOHCTPYOBaHi HOBi CIIOJIYKH, [1JIs IKMX IIPOTHO30BaHO BUCOKY
MIPOTUITYXJIMHHY Ta aHTUBIPYCHY aKTHUBHICTb, 110 B PsJi BUMAJKIB MifTBEPA’KEHO €KCIIEPUMEHTANBHO. [IpakThyHi
pe3ynbTaTy i HoBU3Ha: OfepykaHi B po60Ti pe3ysibTaTy BU3HAYAIOTh IIJISIXHU 11iIeCIIPSIMOBAHOIO CTBOPEHHS HOBHUX
MaKPOLMKJIIYHUX JiraHziB 111 €(PEKTUBHOIO PO3[iJIeHHs KaTiOHIB MeTaJliB (B TOMY YMCJIi i30TOIIB) i eHaHTIOMEPHUX
"rocten". [loKa3aHo, IKMUM YMHOM CJIii MOOu(iKyBaTu CTPyKTypy MI'Ll mj1s1 CTBOpEHHS Ha iX OCHOBI

IIPOTUIYXJIMHHUX, aHTUBIPYCHUX 1 aHTUMIKpPOOHUX 3aC06iB. PO3p06JieHi MeTOaM i iAX0y HOCATh yHiBEepCcalbHUM



XapakTep i IpuAaTHIi AJ1s BUPilleHH HalPi3HOMaHITHIIIMX 3aBIaHb "CTPYKTypa — BIACTUBOCTI". 30KpeMa, 3
PEe3yJIbTATIB, 1[0 HEe BBIMIJIM [0 JAHOI AUCepTallii, MO>KHA BiIMITUTH KiJIbKiCHUH 3B'S130K MK CTPYKTYPOIO i
Me30MOP(PHUMU BIIACTUBOCTSIMUA MOJIEKYJI, OJOPAHTHOIO aKTUBHICTIO DSy € TePOLMKIIIB, JIOMiHECLIEHTHUMU
BJIACTUBOCTSIMU IUKETOHATIB PiJIKICHO3€MEJIbHUX €JIEMEHTIB, PEAKLIMHOIO 3[ATHICTIO 3aMillleHUX
IVeTUIMAJIOHATIB, KaTaJiTUYHOIO aKTUBHICTIO MOJIisffepHUX KapookcusuaTiB 3d MeTasiB B peakuisix piinHHOPa3HOTrO
OKMCHEHHS. JI7151 pO3B'sI3aHHS BCiX 3ralaHUX 3aBJaHb OYB CTBOPEHUI KOMIIJIEKC KOMII'IOTEPHUX IIPOrpaM, sIKi
IO3BOJISIIOTh IPOBOJUTY TOIOJIOTIYHMM i KOHpOPMAaLITHUI aHasi3 MOoJIeKYJI, ifeHTudikalio ix cTepeoxiMiuHoi
KOHIrypaltii Ta OL[iHKy Mipu XipasbHOCTI, TOOYAOBY 3aJIEXKHOCTEN "CTPYKTypa - BJIACTUBOCTI". Psp, po3pobiieHux B

POOOTI KOHIIEMNLii BBIMIIIY B CIELKypcH "MoiesioBaHHsI i aHaJIi3 MOJIEKYJISIpHOI CTPYKTypu”, "KoHCTpylOBaHHS

JIiKiB", "MosieKkyJsisipHa MOpdOMETpUKa", SIKi aBTOP YMTaE CTYIEHTaM XiMiuHOro ¢pakyabTeTy OfecbKoro
HalliOHAJILHOTO YHiBepcUuTeTy iM. L.I. MeuHukoBa. [IpegmMer Ta CTymiHb BIPOBAIPKEHHSL: My6ITiKallii, [onosini Ha
HAYKOBMX KOH(EPEHLIisIX, BAKOPUCTAHHS Pe3yJIbTaTiB pOOOTU B HAYKOBO-TeAaroriyxiii npaxkruui BY3is i HI
Ykpainu. EQexTuBHICTb BlpoBasikKeHHs 3a0€31e4yeThCsl PO3POOKOIO MiX0iB 0 aHai3y BIUIUBY CTPYKTYPU Ha
BJIACTMBOCTI MaKpOTeTEePOLMKIIiB T METOJiB KOHCTPYIOBaHHSI HOBUX CIIOJIYK C KOMIIJIEKCOM KOPUCHUX

BactuBocTel. Cpepa BUKOPUCTAHHSL: XiMisl, MeIMLIMHA.

2. Subject of investigation: topological and conformational factors of functioning of macroheterocycles in the
processes of complexation, isotope and enantiomers separation, suppression of tumours and microorganisms
growth. Target of investigation: To discover common regularities of the macroheterocycles topology and geometry
influencing on the features of their functioning as selective complexones, enantiodifferentiating agents, and also
antineoplastic, antiviral and antimicrobial remedies. To develop approaches and methods for prediction and design
of macroheterocyclic compounds with the complex of the preset properties. Methods of investigation and
instruments: topological analysis of the molecular graphs of macroheterocycles (MHC); harmonic analysis of the
conformations of MHC; molecular mechanics; barycentric coordinate method; penalty function method; saddle
nodes localization n and search of the ways of the least energy on the potential surface of MHC method;
quantitative estimation of chirality power, stereoanalysis and stereodesign of chiral MHC; molecular design of
supramolecular macroheterocyclic compounds; simplex representation of molecular structure; regression
analysis, partial least squares (PLS), and answer trees methods. Theoretical results and novelty: Conception of
"topological effect of complexation" has been suggested. Such effects as macrocyclic, polychelate, criptand, etc.
have been generalized and united by it. Specialized topological index has been developed. It allows estimating
"topological effect of complexation” quantitatively. The design of perspective polidentate ligands in which the
topology of donor centers jointing provides effective complexation with cations of metals. It was shown, that
Fourier transformation of the geometrical parameters of MHC allows systematizing of possible conformation
transformations, estimating realization of chiral conformer's possibilities, relative conformation lability of
macrocycles and degree of structural similarity for different conformers.In the framework of the given approach
the degrees of deformation of crown ether cycles under the influence of different cations were compared.
Geometrical descriptions allowing to describe such features of shape of cycle, as "sphericity", "convexification" and
angular "folding" has been suggested. Generation of the initial approaching method for the for the searching of
local minimums on the potential surfaces of macrocyclic molecules has been developed. Dependence of the MHC
complexation with different cations selectivity from the size of macrocycle, donor centers, structural "rigid"
fragments (benzo and cyclohexane crown ethers) and substitutients in macroheterocycle amount and relative
position, and also presence or absence of donor centers in the last ones has been explored systematically. The
trajectories of interaction ion - ligand in situation when the conformation transformation of ligand under the
influence of cation be the the limiting stage of complexation (Eigen-Winkler mechanism) have been investigated
using the search method of saddle points and ways of the least energy on the potential surface of molecule.
Principle possibility of isotopes separation for alkaline metals cations by crown-ethers in the conditions of kinetic
control of complexation was shown. The conception of "kinetic macrocyclic effect” was formulated and the
possibilities of its realization were explored. Methods of dissymmetry and asymmetry functions for quantitative
estimation of not only chirality of molecules but also "quasisymmetry" in relation to any elements of point



symmetry groups has been developed. The new, more universal formulation of concept of stereochemical
configuration has been offered on the base of the simplex representation of molecular structure. Procedure of
stereoanalysis, which allows defining the stereochemical configuration of any chiral structure, expressing the last
one as a stereochemical code, has been developed. Concept of atom "stereochemical charge" and "stereochemical
moment" of molecule has beenentered. Possibility of determination for "topicity" atoms in a molecule on the basis
of analysis of their stereochemical charges was shown. The theoretical analysis of stereodifferentiating ability for
chiral crown derivatives of D - tartaric acid has been elaborated. Structural factors determining the ability of these
ligands for the separation of enantiomer "guests" has been discovered. The ways of structural modification of
intrinsic chiral para-substituted calyx[4]arenes, providing maximal chirality of ligand cavity has been determined.
Conception of "chirality translation in spaces of a different dimension" has been formulated. On this base the
general principles of absolute asymmetric synthesis of chiral molecules, for example, calyxarenes has been offered.
The molecular design of spiral-organized columnar anisotropic mesophase from symmetric (C4) chiral calyxarenes
has been elaborated and it has been demonstrated how to construct ligands for the separation of enantiomeric
fullerenes with the chiral frame on the basis of these synthones. The molecular design technology of
supramoleculyar compounds, based on "assembling" of synthetic receptor from molecular blocks on the matrix of
"guest”, has been developed. Mentioned approach allows constructing a new type of macrocyclic ligands -
"braceletands" and offering the ways of the structural adjusting of complexation selectivity such ligands with
cations of different metals. Within the framework of different 2D - 4D QSAR models the influence of macrocyclic
piridinophanes and their analogues (more than 60 connections) structure on their antitumor and antiviral activity,
and influence of various crown ethers (more than 200 connections) structure on their antimicrobial activity has
been investigated. The structural fragments of molecules, most affecting the studied properties, have been
exposed for all tasks. New compounds with the high level of predicted antitumor and antiviral activity has been
designed. In a number of cases this activity values has been confirmed experimentally. Practical results and
novelty: The obtained in the given work results are determine the ways of purposeful creation of new
macroheterocyclic ligands for the effective separation of cations of metals (including isotopes) and enantiomeric
"guests”. It was shown, how it is necessary to modify the MHC structure for creation on their basis new antitumor,
anti-viral and antimicrobial remedies. The developed methods and approaches having a universal character and
are suitable for the decision of the most various tasks "structure - properties". In particular, from results not
entering in the given dissertation, it is possible to mark quantitative relationship between a structure and
mesomorphic properties of molecules, odorant activity for heterocycles set, luminescent properties of diketonates
rare earth elements, reaction ability of substituted diethylmalonates, catalytic activity of 3d metals polinuclear
carboxylates in the reactions of liquid-phase oxidation. For the decision of all mentioned tasks the complex of the
computer programs, allowing carry out the topological and conformational analysis of molecules, authentication of
their stereochemical configuration and estimation of measure of chirality, construction of dependences "structure
- properties" has been created. The set of developed in the given work conceptions has been entered in the special
courses "Design and analysis of molecular structure", "Drug Design", "Molecular morphometrics". All of them an
author reads to the students of chemical department of the L.I. Mechnikov Odessa National University. Subject and
degree of introduction: publications, lectures at scientific conferences, usage of given results in scientific-
pedagogical practice of Institutes of Ukraine. Efficiency of introduction is provided by development of approaches
for the analysis of structure influence on properties of macroheterocycles and methods of the new compounds
with the complex of useful properties constructing. Field of application: chemistry and medicine.
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KBasigikanis: n.x.n., 02.00.03
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI

roJIOBH pagu

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

rOJIOBYIOYOrO Ha 3acigaHHi

AnppoHari C.A.

Angponari C.A.



BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpaTop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 3a pEeECTpallil0 HayKOBOi IOpuenko T.A.

OisIIBHOCTI




