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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
IIudp cnenianizoBaHoi BYU€HOI pagH (pa30Boi CIeliaai30BaHOI BYEHOI pazu): [l 26.179.01

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT XiMii BACOKOMOTIEKYIAPHUX CHIOJYK HauioHambHOI

aKkageMii HayK YKpaiHu

Kopg 3a €IPIIOY: 05417041
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYGPHK: 31.25.19

Tema guceprauii:
1. CuHTe3, CTPYKTYpa Ta BJIACTUBOCTI PYHKIIOHAI30BaHUX OJIIrOCUJICECKBIOKCAHIB Ta MojliMepiB Ha iX OCHOBI

2. Synthesis, structure and properties of functionalized oligosilsesquioxanes and polymers based on them

Pedepar:

1. O6’eKT mOCiI)KEHHS: PeaKLiHO34aTHI OJiTOMEPHI CUJICECKBIOKCAaHU 3 HEOPTaHiYHUM SIIPOM Y BUIJISAZ] cymili
noJliepajbHUX CTPYKTYP i iX BiIKPUTOIAHLIIOTOBMX aHAJIOTIB, SIKi MiCTATh B OPraHiYHOMY OOpaMJIEHHI IPYNH i
dparmeHTHU pi3HOI XiMidyHOI TpUpPoOHY i PYHKLIOHANIBHOTO Npru3HavYeHHs (OSS) Ta opraHo-HeopraHiuHi
HaHOCTPYKTYPOBaHi I10JIiMEPHiI KOMITO3ULIiMHI MaTepianu Ha ix OCHOBI. [IpenmeT JOoCIiIKeHHS: METOIM OTPUMAaHHS
peakuitHo3gaTHUX OSS, 10 MiCTITh B OpraHivHil CKIan0Biil XxpoMopOpHi ¢pparMeHTH, iOHHI rpynu abo amPidinbHi
(pparmeHTH, a TAKOX iIOHHO3IMUTUX MPOTOHHUX MOJIIMEPHUX IOHHUX PiWH Ta CITYaCTUX OPTaHO-HEOPTAHIYHUX
METaJIOBMiCHMX i0HHO-KOOPIMHALIIMHUX 110J1iMepiB Ha 0cHOBI OSS, 0CO6INBOCTI CTPYKTYPOYTBOPEHHH,
BJIACTMBOCTI CUHTE30BaHUX CIOJyK. MeToau gocaimxkeHHs: I4-, 1H SIMP ta 29Si IMP-, YO-Bun, ¢payopecueHTHa
CIEKTPOCKOIIisl, aATOMHO-€eMICiITHOI CTIEKTPOCKOIIs 3 iHAYKTUBHO 3B’13aHOIO I1J1a3MOI0, EHepreTUYHO-Jucnepciiina

CIIEKTPOCKOIIisl, MATPUYHO-aKTHMBOBaHa Jla3epHa JecopOLiifiHO /ioHi3aliliHa Yac-TIpOJliTHA Mac-CIIEKTPOMETPis,



rejib-IMPOHUKHA XpOMaTorpagis, aTOMHO-CHUJIOBA MIKPOCKOIIisl, CKAaHYI04a €JIEKTPOHHA MiKPOCKOIIisl, PEHTT€HiBChKa
IIpoeKLifiHa MIKpOCKOIIisl, MINPOKOKYTOBUIA peHTreHorpadidyHuil aHanis, gudepeHiiliHa cKaHyBaJlbHa
KaJIOpUMETPisl, TEPMOTrpaBiMeTpis, HieseKTpUYHA pejlakcaliiiHa CIIeKTPOCKOIIis, IUHAMIUYHE CBITJIOPO3CiIOBaHHS,
€JIEKTPO(POPETUYHE CBITJIOPO3CiI0BaHHS1, MAarHITOMETPIs, AUCKO-AU(Y3iHNI MeTO, TOCIIiI)KEHHS] aHTUMIKPOOHUX
BJIACTMBOCTE. Briepie po3po6aeHo METoIM CUHTe3y peakuinHo3paTHux OSS, opraHiyHa CKIaioBa SKUX MiCTUTb
371aTHi 10 oToizomepusalii pparmeHTU a3o6apBHUKA, a60 (uyopecleHTHi pparMeHTH KCAaHTEHOBOro 0apBHUKA, a
TaKOX 00MBa TUIIM XpoModoPpiB. Biepiie po3po61eHO METOAY CUHTE3Y PEAKLiMHO3AaTHUX IPOTOHHUX KaTiOHHUX
JIiHIMHUX T€TEPOJIAHLIIOTOBYX OJIITOMEPHUX IOHHUX PilH Ta OPTaHO-HEOPTaHiYHUX OJIITOMEPHUX IOHHUX PiIVH Ha
ocHOBi OSS (OSS-OIP), ki MiCTSITb IBa TUIM a30THUX LIEHTPIB 3 CYTTEBOIO Pi3HHULEI0 B OCHOBHOCTI (aIidaTruyHi
aMiHOTPYIHU Ta iMifla30J1bHI FeTepOLMKIIN) TOBHICTIO 260 YaCTKOBO HEUTPasli30BaHi HU3bKOMOJIEKYJISIPHUMU
cysb(okucIoTamMu. Briepiie po3po61eHO METOAM CUHTE3Y PeaKLilHO30aTHUX IPOTOHHUX KaTioHHUX OSS-OIP 3
OJHUM TUIIOM a30THUX LIEHTPIB (TPETUHHI asipaTU4Hi aMiHOTPyIM), HEUTPAi30BAHNX HU3bKOMOJIEKYJISIPHUMU
CyJ/Ib(POKUCIIOTaMHU, Ta Pi3HOIO KiJIbKICTIO TiIpOKCUANKIIBHUX PparMeHTiB. Briepie po3po6eHo METOI CUHTE3Y
PeakliiHO30aTHUX allPOTOHHUX KaTioHHUX aMPidinbaux OSS-OIP, ki 10e€HYIOTh aJKilbHI 3aMiCHUKY Pi3HO]
IOBKMHU Ta IPONaHAio/bHI GPparMeHT! y CKJIaJli Y4eTBepTUHHUX aMOHI€BUX KaTiOHIB. Bepiie po3po6yieHO MeToau
OTPUMAaHHS OJIiIMEPHUX NPOTOHHUX iIOHHUX PiAVH Ha OCHOBI CUHTE30BaHUX JIiHIMHUX reTEPOJIaHIIOTOBUX
osiromepiB a6o OSS 3 pisHUMU TUTIAMU OCHOBHUX LIEHTPIB Ta JIiHIHUX OJliroeTepiB 3 KiHI|eBUMU
CyJIb(POKMCIIOTHUMU TPyIIaMuU. Briepie po3po6sieHO METO]L, CHHTE3Y METAJIOBMICHUX KapOOKCUJIATHUX i0HHO-
KOOpJMHALiHUX MosliMepiB Ha 0CHOBI am@idinbHux OSS 3 pi3HMM CHiBBiTHOLIEHHSIM IiIpOQiNbHUX Ta
rinpo¢obHux pparmeHTis. BcTaHOBIEHO OCOBIMBOCTI CTPYKTYPOYTBOPEHHS Y CUHTE30BAaHMX CUCTEMax i MeTonu
J10r0 peryJsoBaHHS, TPAHCIIOPTHI, PEOJIOTiuHi Ta MarHiTHI XapaKTepUCTUKU OTPUMAHUX riOPUAHUX CIIOJIYK Y
3a71€’KHOCTI Bifj XIMiYHOTO CKIay i CTPYKTypH, a TaKOXX BU3HAUYEHO HANIPSIMKU i 06J1aCTi IX MOXKJIMBOTO IPAKTUYHOTO

BUKOPUCTaHHH.

2. Object of research: reactive oligomeric silsesquioxanes with an inorganic core in the form of a mixture of
polyhedral structures and their open-chain analogues, which contain groups and fragments of different chemical
nature and functional purpose in the organic frame (OSS) and organic-inorganic nanostructured polymer
composite materials based on them. Subject of research: methods of obtaining reactive OSS containing
chromophoric fragments, ionic groups or amphiphilic fragments in the organic component, as well as ion-
crosslinked protic polymeric ionic liquids and network organic-inorganic metal-containing ion-coordination
polymers based on OSS, features of structure formation, properties of synthesized compounds. Research methods:
FTIR, TH NMR, 29Si NMR, UV-Vis, fluorescence spectroscopy, inductively coupled plasma atomic emission
spectroscopy, energy-dispersive X-ray spectroscopy, matrix-assisted laser desorption/ionisation-time of flight
mass spectrometry, gel permeation chromatography, atomic force microscopy, scanning electron microscopy, X-
ray projection microscopy, wide-angle X-ray scattering, differential scanning calorimetry, thermogravimetric
analysis, dielectric relaxation spectroscopy, dynamic light scattering, electrophoretic light scattering,
magnetometry, disk diffusion method of studying antimicrobial properties. For the first time, the methods for
synthesis of reactive OSS with organic component containing fragments of an azo dye capable of
photoisomerization, or fluorescent fragments of a xanthene dye, as well as both types of the chromophores were
developed. For the first time, the methods for synthesis of reactive protic cationic linear heterochain oligomeric
ionic liquids and organic-inorganic oligomeric ionic liquids based on OSS (OSS-OILs), which contain two types of
nitrogen centers with a significant difference in basicity (aliphatic amino groups and imidazole heterocycles),
completely or partially neutralized by low molecular weight sulfonic acids, were developed. For the first time, the
methods for synthesis of reactive protic cationic OSS-OILs with one type of nitrogen centers (tertiary aliphatic
amino groups), neutralized by low molecular weight sulfonic acids, and different amounts of hydroxyalkyl
fragments were developed. For the first time, the methods for synthesis of reactive aprotic cationic amphiphilic
OSS-OILs which combine alkyl substituents of different lengths and propanediol fragments in the composition of
quaternary ammonium cations were developed. For the first time, the methods for obtaining polymeric protic
ionic liquids based on the synthesized linear heterochain oligomers or OSS with different types of nitrogen centers



and linear oligoethers with terminal sulfonic acid groups were developed. For the first time, the method for
synthesis of metal-containing carboxylate ion-coordination polymers based on amphiphilic OSS with different
ratios of hydrophilic and hydrophobic fragments was developed. The features of structure formation in the
synthesized systems and methods of its regulation, transport, rheological and magnetic characteristics of the
obtained hybrid compounds depending on the chemical composition and structure were established. The
directions and areas of these systems possible practical use were determined.
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