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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau reMaTHYHHUX PyOpHK: 31.21.15

Tema gucepranii:
1. XipasbHi apuiifeHNoxXifHI 3-MeTUILHUKIOT€KCAaHOHY: CUHTE3, 0y10Ba, Me30MOp(Qi3M Ta NOBELiHKA Y

PiOKOKpUCTAJIIYHUX CUCTEMAX

2. Chiral arylidene derivatives of 3-methylcyclohexanone: synthesis, structure, mesomorphysm and behaviour in
liquid crystal systems

Pedepar:

1. O6'exTH DOCHIIKEHHS: XipaJlbHi HEHAaCUY€Hi KETOHU, MOHO- Ta bic-apuiifeHnoxinHi 3(R)-MeTUILMKIOT€KCaHOHY.
Mera: po3po6ka METOfIiB CUHTEe3y HEHACUYEHNX KETOHIB, NOXigHuX 3(R)-MeTUIIMKIIOreKCaHOHY, SIKi MIiCTATB 6i-,
TepdeHinbHi Ta ecTepHi GpparMeHTH, 3'ICyBaHHS iX IPOCTOPOBOI 6YZI0BH, @ TAKOXK BILJIMBY MOJIEKYJISIPHOI CTPYKTYPU
Ha PiJIKOKPUCTaJIiYHi BJIACTUBOCTI Ta NOBEJiHKY B iHIYKOBaHUX X0JIECTEPUYHUX cucTeMax. Metonu: YO, TIMP i mac-
CIIEKTPOCKOIIis, BUCOKOE(PEKTUBHA pifHHA XpoMaTtorpadis, nosspusaniliia Mikpockonis, nudepeHiiiHa
CKaHipyo4a KaJJOPUMETPisl, MaJIOKYTOBE PO3Cil0BaHHSI PEHTTEHIBCbKUX IPOMEHIB, METOIY €JIEKTPOONTUKU PiKUX
KPUCTAaJIiB, CIEKTPOCKOIIisl CEJIEKTUBHOTO BiIOWUTTS CBiTJa, HaIiBeMITipU4YHi KBaHTOBOXiMiuHiI MeToau AM1i PM3, a
TaKOX METOJ, PYHKIiOHA/Iy IYCTMHU. BUSIBIE€HO CTPYKTYPHI (paKTOpH, 10 BIJIMBAIOTh HA ME30MOP(HI BJIaCTUBOCTI
XipaJIbHUX HEHACUYEHUX KETOHIB 3 (PiKCOBAHOIO S-11MC-€HOHOBOI KOHPirypatiero Ta ix 3aKkpy4yroui BI1aCTUBOCTI y

HEMaTUYHOMY PiIKOKpUCTaTiYHOMY cepenioBuIli. Haibinpiy nepcrnekTuBy A1 po3poOKYU HOBUX



BHCOKO€(EKTUBHUX XipaJbHUX IOMIIIOK 1O HEMATUYHUX PiIKMX KPUCTAJiB MalOTh Z-i3omepu 3(R)-meTun-6-
apUIIiIeHIMKJIOTEKCAHOHIB. [I0Ka3aHO NMEePCIEKTUBHICTb 3aCTOCYBAHHS NOCJII)KEHUX CIIOJIYK Y CTBOPEHHI
X0JIECTEPUYHHUX PiAKOKPUCTAIIYHMX KOMIIO3ULii i3 CeIeKTMBHMM BiIlOMTTTSIM CBiTJIa y BUIUMOMY JUAIa30Hi
CIIEKTPY, SIKi MAIOTh MifBUIIEHY (OTO- Ta TEPMOCTaONIbHICT CTYIiHb BIIPOBAIPKEHHSI: PE€3YJIbTAaTU Ta BUCHOBKU
pPO6OTH BUKOPUCTOBYIOTbCS y TIOJAbIINX HAYKOBUX JOCTIIKEHHSIX, 10 IPOBOJSTHCS Y Bif1ijli ONTUYHO aKTUBHUX
OPraHivYHUX CHOJYK B IHCTUTYTI cumHTUIALiHNX MaTepianiB HTK "[HcTtutyT MoHokpuctanis" HAH Vkpainy, a
TaKOX B y460BOMY IPOLEC] B KYPCi piKUxX KpUCTaJliB Ha Kadeapi GyHKIiOHATBHOIO MaTepial03HaBCTBA XiMIYHOTO

(daxysbpTeTy XapKiBCbKOTrO HalliOHANIBLHOTO YHiBepcureTy iM. B.H. Kapasina.

2. Investigation objects: chiral unsaturated ketones - 3(R)-methylcyclohexanone mono- and bis-arylidene
derivatives. Purpose: development of the synthetic methods for the unsaturated ketones, 3(R)-
methylcyclohexanone derivatives, possessing bi- and terphenyl as well as ester moieties, their spatial structure
and its influence on mesomorphysm and behaviour in the induced cholesteric systems establishment Methods: UV,
1H NMR and mass-spectroscopy, high perfomance liquid chromatography, polarizing microscopy, differential
scanning calorimetry, small-angle X-ray scattering, electro-optics of liquid crystals, selective light reflection
spectroscopy, semiempirical quantum chemistry methods AM1 and PM3 as well as density functional theory.
Structural features responsible for unsaturated ketones possessing fixed s-cis-configuration mesomorphic
properties and their twisting properties in the nematic liquid crystal medium have been estimated. 3(R)-methyl-6-
arylidene-cyclohexanone Z-isomers are the most prospective for the highly effective chiral dopants for nematic
liquid crystals design. Prospects of these compounds for their use at the highly photo- and thermo-stable
cholesteric liquid crystal compositions with selective visible light reflection have been shown as well. Degree of
application: results and conclusions of the work are used in further investigations at the department of optically
active organic compounds of Institute for scintillation materials of Ukrainian NAS as well as in the course of liquid
crystals at the chair of functional materials of the department of chemistry of the V.N. Karazin Kharkiv national
university.
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