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1. MoHOMepU Ta apoMaTuyHi noJsierepu 3 nepdTOPOBAHUMU MOHO- Ta GideHiteHOBUMU (pparMeHTamMmu

2. Monomers and aromatic polyethers with perfluorinated mono- and biphenylene fragments

Pedepar:

1. Incepraniiina po60Ta NpUCBSYEHA AU3alHY Ta CUHTE3y €TEPBMiCHUX MOHOMEPIB 3 NepTOpapoOMaTUYHUMU
MOHO- i 6i(eHiIeHOBUMU ()parMEHTaMU Ta Pi3HUM TUIIOM PEAKLINHO30ATHUX TPy (HyKI1eoPinbHOI Ta
esiekTpodinbHOI Npupoay) i PyHKIiOHATBHUX 3aMICHUKIB, @ TAKOXK CUHTE3y (PTOPOBaHUX I10J1iapUJIOBUX €TePiB
(PITAE) pisHoro xiMi4HOTO CKJanly, MOJIEKYJISIPHOI apXiTEKTypHU Ta CTPYKTYypH, PpyHKuUioHanisauii @ITIAE no
OCHOBHOMY Ta 6iYHOMY JIaHI[IoraX. B pe3ysbTaTi mpoBeieHoi po60TH OTPMMAaHO MOHOMEPH 3 LI€HTPaJIbHUMU
tetpadTop(nudenokcn)peninbHIMY a60 okTadTOp(HrdeHoKcn)oipeHiTpHMY PpparMeHTamMu 1a (2) pisSHUM TUIIOM
KiHLIeBUX peakuiliHozpatHux rpyn (-OH, -N3, -Br, enokcupHi, aninpHi To1mo); (6) pisHuMU QyHKIIOHAIBHUMU
rpynamu B CKJaZli HepTOPOBAaHNUX aPOMATUYHUX s17iep; (B) i3 3MiHHOIO JOBKMHOIO JIQHLIIOTa CIIPSDKEHHSI (32 paXyHOK
BBEJI€HHS a300€H30JIbHUX, a30METUHOBUX IPYI) Ta 3a7jaHOi KOHirypallii (BBeleHHs i30MepHUX QparMeHTiB). [HIMI

IA3aH OTPUMAaHUX B pOOOTI MOHOMEPIB — MOHOMEPH 3 KiHIIEBUMU NepPTOPAPOMATUYHUMU SJIPAMHU, IO PO3[IiJieHi



okcudeHinBMiCHUME 6710KaMu. PO3p006IeHO MiIX0AU 4O CUHTE3Y, IEPEBAKHO 3 BUKOPUCTAHHSIM OTPUMAHUX B
poboTi MoHOMepIB, nomidyHkuioHanpHux OITAE 3ananoi kKoHirypauii i MosexyssipHoi apxiTekTypu. Cepen HUX
MeTa-3aMillleHi peakliiiHo3/IaTHi ojliroeTepu Ta rnoJjieTepu 3 neppTopapoMaTUYHUMU sipamu, kornoyiMepHi GITAE
peryssipHoi Ta ctaTucTuyHOi 6ynosu, OITAE (30kpema isomepHoi Ta amdidinbHOI nprpoan) 3 GyHKLUiIOHATBHUMUA
rpynamu Ta ¢pparMeHTaMu SIK B FOJIOBHOMY, Tak i 6iuHOMY slaH1orax, cituacti OITAE (B T.4. opraHo-HeOopraHiuHi
cucremn), QITAE, mo MicTaTh IpabrHYaCTi JIaHKU Ta TaK 3BaHi «BY3JIU 3irHYTOCTI» (cripolieHTpu). BuBueHo
CTPYKTYpY Ta BaacTUBOCTi oTpuMmaHux OITAE, 30kpema Jies1eKTprUyHi, ra30TpaHCIIOPTHI, COpOLiiiHi,
PiIKOKPUCTAJIIYHi.

2. The thesis is devoted to the design and synthesis of the ether-containing monomers with perfluoroaromatic
mono- and biphenylene fragments, different types of reaction groups (both nucleophilic and electrophilic nature)
and functional substituents, as well as the fluorinated poly(arylene ether)s (FPAESs) synthesis of various chemical
composition, molecular architecture and structure, functionalization of FPAEs using their main and side chains. As
a result of the work, two types of the ether-containing monomers have been synthesized. The first type is
monomers with tetrafluoro(diphenoxy)benzene or octafluoro(diphenoxy)biphenylene fragments. The non-
fluorinated aromatic fragments were used for the introduction different types of terminal reactive groups (OH, -
N3, -Br, epoxy, allyl, etc.) as well as various functional substituents into the monomers’ structures. Additionally, in
the framework of the monomers of the first type, the monomers with a variable length of the conjugation chain (by
means of azobenzene or azomethine groups variation introduction of azobenzene, azomethine groups) and a given
configuration (by means of isomeric component variation) were synthesized. The second type of monomers are
compounds with two perfluoroaromatic units separated (or connected) by ether-containing aromatic fragments of
variable chemical structure. In this case, monomers with terminal perfluorinated either mono- or biphenylene
moieties were obtained. The synthesis methods of polyfunctional FPAEs with different electro-conformational
structures and molecular architectures were developed. These polyethers were mainly synthesized from the
monomers obtained in this work. Hence, simple strategy to prepare meta-linked perfluorophenyl or hydroxyl-
terminated fluorinated aromatic oligoethers and FPAEs as well as the statistical and alternating FPAE copolymers
with the same composition was proposed. Next, several FPAEs were synthesized using tetrafluorobenzene-
containing monomers with isomeric fragments, allyl or acetyl groups along backbone. The cross-linked materials
were prepared from the obtained allyl-containing FPAEs. Moreover, the design and synthesis of FPAE /silica cross-
linked materials through a sol-gel process by using the triethoxysilyl-containing FPAEs as precursors for both
organic and inorganic networks formation were described. Finally, FPAEs with perfluorinated aromatic units as
well as rigid dibenzodioxin and spirobisindane fragments simultaneously were successfully obtained by interaction
of the synthesized core-fluorinated monomers with 5,5',6,6'-tetrahydroxy-3,3,3',3'-tetramethyl-1,1'-spirobisindane.
The structures and properties of the synthesized polymers, such as solubility, molecular-weight characteristics,
tensile strength, thermal stability as well as dielectric, gas transport, sorption, and liquid crystal were thoroughly
investigated.
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