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Tema gucepranii:
1. CI/IHTCB, CTPYKTYypa Ta BJIACTUBOCTi ('l)TOpOBaHI/IX B 411pO iSOMepHI/IX 110J1ia30METUHIB 3 a30rpyrnamMu B CBOEMY

CKnami

2. Synthesis, structure and properties of core-fluorinated isomeric polyazomethines containing azo groups

Pedepar:

1. O6'exT mochimxenHs: [lepdTopapomaTiyHi a3o- i a30MeTUHBMICHI MOHOMepHU i nosliMepu. MeTa AOCiIsKeHHSI:
PO3p0oOKa CII0CO6iB CHHTE3y (PTOPOBAHUX B SAPO a30BMiCHUX MOHOMEPIB i30MepHOi 6yZ0BU Ta OTPUMAaHHS Ha ixHil
OCHOBI 10J1ia30MeTHHIB 3 a30IpyramMu B CBOEMY cKJafi Ta ¢parmeHTamu TeTpadTopbeH3omy abo
okTadTopbipeHiny, BCTaHOBJIEHHS 3B'13Ky MK XiMIiYHOIO Oy[I0BOIO, CTPYKTYPOIO Ta BJIACTUBOCTSIMU O€P>KaHUX
crionyk. Merogu nocaigpkensst: 1H, 19F, 13C SIMP, I4 Ta YO cniekTpockorlis, MaTpUYHO-aKTMBOBAHA Jla3epHa
IecopOLifiHO /ioHi3aliliHa Yac-IIpoJliTHA Mac-crekTpomeTpis (MALDI-ToF MS), IMpOKOKYTOBUM
penTtreHorpadivyHuil aHasuis, qudepeHLifHO CKaHyBalbHA KaJIOPUMETPIisl, TepPMOrpaBiMeTPUYHUI aHaIi3,
NOJISIpPU3aLliHO-OITUYHA MIKPOCKOIIisl, eKCIIepUMEHTaJIbHI ONTUYHI CXeMU Ha 6a3i la3epHUX YCTaHOBOK. 3 METOI0
oTpuMaHHs A30-I1AM 3 azorpynamu B rOJIOBHOMY JIAHLI03] pO3PO6JIEHO CIIOCI6 CUHTE3Y TeTPa@yHKLiOHATbHUX
peaKuitHO30AaTHUX i30MepPHUX a30BMiCHUX bic-TigpoKcubeH3aybAeriniB, SKi MICTATh y CBOEMY CKJIaAi

nepdTopoBaHi MOHO- ab0 6ideHnineHosi pparmeHTH. CHHTE30BaHi MOHOMEPU € CTUMYJI-UyTJIUBUMU i 3MIHIOIOTb



CBOi OINTHUYHI BJIACTUBOCTI B MINPOKUX MEXKax BHACINOK [ii 30BHIHIX dakTopis (YO onpomineHHs, 3MiHa
KoHLeHTpauii, pH Ta nosisspHOCTi po3unHHUKA). [II151x0M B3aemoii pTOpOBaHUX B PO i30MEPHUX a30BMiCHUX 6ic-
rigpokcubeH3anbIerifiB 3 1-aMiHreKCaHOM Ta reKkCaMeTuseHjiaMiHOM 6y OTpMMaHi MOZIEJIbHI a30-
a30METUHBMICHI Xpomodopu Ta A3o-TIAM nudinsnoro tuny BianosigHo. 3rinno 3 ganumu HIKP ta JICK napa-
isomepHi A30-TT1AM xapaKTepu3yIOThCS AaPyBaTOI aMOP(PHO-KPUCTANIYHOIO CTPYKTYPOIO, iX 3Ha4eHHs Tg
ctaHoBUTh >300 °C, Topi sk MeTa-i3oMepHi A30-IT1AM maioTb amopdHy cTpykTypy 3 Tg ~134 °C. Bci oTrpumani
noJsiimepu TepmocTa6inbHi 10 350 °C. BusiBsieHo, 1110 ONpoMiHeHHs NosiMepHuUx miiBok (YO 365 HM) meTa-
3amimenux A3o-ITAM Bene [0 MOSIBU B HUX aHI30TPOITHUX BJIACTMBOCTEN 32 PaXyHOK TPaH-LUC i3oMepii azorpymn. Ha
OCHOBI I1iBKK MeTa-i3omepHoro A3o-I1AM 3 ¢pparmentamu ODB Gyia 11okazaHa MOKJIMBICTb 3alIACY
IndpakLiliHMX I'PATOK Ta OpieHTallii Hel0 HEMaTUYHOTO PifgKoro Kpuctaiy. [TosimepHi cucteMu Ha OCHOBI
(dpropoBaHux A30-IT1AM NpONOHYIOTHCS SIK NEPCIEKTUBHI NOJIIPU3aLiiHO YYTIMBi MaTepianu B rojorpadiyHux
METO/ax 3aMucy, 306epiraHHs i BitobpakeHHs1 onTUYHOI iHpopmallii Ta opieHTaHTalii HEeMaTUYHUX PiIKUX

KPUCTAJiB.

2. Object of research: Perfluoroaromatic azo-and azomethine-containing monomers and polymers. Aim of the
work: development of methods of synthesis of corefluorinated of azo-containing monomers of the isomeric
structure and obtaining on their basis polyazomethines with azo groups in their composition and fragments of
tetrafluorobenzene or octafurobiphenyl, establishing a connection between the chemical structure, structure and
properties of the resulting compounds. Methods: 1H, 19F,13C NMR, IR, UV-vis spectroscopies, The Matrix-Assisted
Laser Desorption Ionization - Time of Flight mass spectrometry (MALDI-ToF MS), wide angle X-ray diffraction,
mechanical analysis, differential scanning calorimetry, thermogravimetric analysis, polarization-optical
microscopy, experimental optical circuits based on laser installations. To obtain Azo-Pam with the azo groups in
the main chain there was developed a method of synthesis of tetrafunctional reactive isomeric azo-containing bis-
hydroxybenzaldehydes, containing perfluorinated mono- or biphenylene units. The synthesised monomers are
stimuli-responsive and change their optical properties within a wide range due to the external factor influence
(UV-irradiation, a concentration, pH or solvent polarity change). By means of the interaction between core-
fluorinated azo-containing bis-hydroxybenzaldehydes with 1-aminohexane and hexamethylenediamine there were
the model azo-azomethine containing chromophores and Azo-Pam of diphilic type obtained. According to WAX
and DSC para-isomeric Azo-Pam are characterised by stratified amorphous-crystal structure, their Tg makes up
>300 °C, whereas meta-isomeric Azo-Pam have an amorphous structure with Tg ~134 °C. All obtained polymers are
thermostable till 350 °C. It was found out that the irradiation of meta-substituted Azo-Pam polymer films lead to
the emergence of anisotropic properties due to trans-cis isomerization of the azo groups. On the basis of the
meta-isomeric Azo-Pam film with octafluorobiphenyl units the ability to record diffractional gratings and orientate
a nematic liquid crystal by it was demonstrated. Polymer systems, based upon core-fluorinated Azo-Pam, are
promising as polarization susceptible materials used in holographic methods for recording, storage and
reproduction of optical information and nematic liquid crystal orientation.
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