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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX pyOpHK: 31.21.19

Tema gucepranii:
1. Hosi xipasnbHi ectepu Ta 1-apui-cnipo[2,5]oKTaH-4-0HU Ha OCHOBI (+)-i30MEHTOHA B PiIKOKPUCTAJIIYHUX

CUucremMax

2. New chiral esters and 1-aryl-spiro[2,5]octane-4-ones in liquid crystalline systems

Pedepar:

1. O6'exTy gocmigKeHHs: XipaJybHi a,b-HeHacuyeHi keToHy, 2-apunigennoxinHi 3(R)-metun-6(R)-izo-
IIPOMiJILMKIOT€KCAHOHY, TPOMIXKHI KeTosu Ta 1-apuin-cnipo[2,5]okTaH-4-0oHu. MeTa: po3po6Ka METOIiB CUHTE3Y
HOBUX 2-apuiineH-3(R)-meTus-6(R)-i30IpominuKI0reKCaHoHIB (2-apuilifieH-II-MeHTaH-3-0HiB) i TPOAYKTIB iX
LIMKJIOIIPOIIaHYBaHHS Ta BCTAHOBJIEHHS 3B'S13KY MIX iX MOJIEKYJISIPHOIO OyA0BOIO i BactuBocTamu PK cucrem, 1m0
BMIIIYIOTB Lii CIIOJIYKY, PO3PO0Ka MOJIEKYJISIPHOI MOZeJli 3aKPY4yBaHHS B iHIYKOBaHUX XojlecTepuyHux PK
crucremax. MeTtonu: OpraHivyHUM CUHTE3, TOHKOIIApOBa Ta BUCOKoeeKTUBHA PiluHHA XpoMaTorpadist IpOAyKTiB
cunre3sy, SIMP 1H Ta 13C, I4, mac-CrieKTpOMETpisl, pEHTT€HOCTPYKTYPHU aHaJli3; oJgpu3aliiiHa MiKpOCKOIIif,
METOAM €JIEKTPOOIITUKY PiAKNX KPUCTAJIiB, HalliBEMIIIpMYHI KBAHTOBOXiMiYHi MmeTogu AM1 Ta PM3. BusiBieHno
CTPYKTYPHI (paKTOpH, 110 BILIMBAIOTb HA 3aKPY4yl0di BJIACTUBOCTI XipaJIbHUX a,b-HEeHACUYEHUX KETOHIB i psagy

CIIipOCIOJIYK Y HEMAaTUYHOMY PiIKOKpUCTAaIiYHOMY cepenoBuili. Haiibinpiy nepcrnekTuBy A1 po3poOKYU HOBUX



BUCOKOE(EKTUBHUX XipaJbHUX IOMIIIOK 10 HEMATUYHUX PiIKUX KPUCTaJIiB MalOTh TpaHC-TpaHC-1(S)-(4X-deHin)-
5(R)-i3o-nipomnin-8(R)-meTumn-3(R)-cmipo[2,5]-okraHoHU. [ToKa3aHO NepCreKTUBHICTh 3aCTOCYBaHHS LOCIII)KEHUX
CIIOJIyK Y CTBOPEHHI X0JIeCTEpUYHUX PiAKOKPUCTATIYHMX KOMIIO3ULii i3 CeIeKTMBHUM BilOMTTTSIM CBiT/Ia Y
BUJMIMOMY Jjialla30Hi CIIEKTPY, [JIs1 OTPUMAaHHSI KOMIIO3UTIB 3 HU3bKOIO HAIIPYTOl0 KePyBaHHS, SKi MalOThb MiABULLIEHY
¢doTocTabinpHiCTh. [lesiki cuHTe30BaHi ectepu B SmC cucTeMi 3a6€3Me4yoTh Majlnil 4ac NepeKIoYeHHs (B
MIKpOCEKyHIHOMY [iana3oHi). Po3pob6sieHo Mozesb iHgyKyBaHHS HaZMOJIEKYJIIPHOI clipasii Ipy BBeleHHi
XipasibHOI JOMILIKM B HEMaTH4YHY Me30(]a3y, 110 KOPHUCHA 151 103a€KCIIEPMMEHTAJIbHOIO CKPUHIHTY
NEPCIEKTUBHUX CTPYKTYP. CTyIiHb BIPOBAIKEHHS: IOAAJIbIII JOCJIiIPKEHHS BILUIMBY IIPOCTOPOBOi OyI0BU
XipaJIbHMX OPTaHiYHUX CIOJIYK Ha iX MOBEJiHKY V PiKOKPUCTAJIIYHUX CUCTEMAX Ta CTBOPEHHS PiIKOKPUCTATIYHUAX

KOMITIO3ULIill 10 TOTped CyyacHOI ONTOeNIeKTPOHIKY. ['any3b - opraHiuHa XiMisl, MaTepiajlo3HaBCTBO

2. Investigation objects: chiral unsaturated ketones, 2-arylidene derivatives of 3(R)-methyl-6(R)-
isopropylcyclohexanone, intermediate ketols and 1-aryl-spiro[2,5]octane-4-ones. Purpose: development of the
synthetic approaches for the new 2- arylidene derivatives of 3(R)-methyl-6(R)-isopropylcyclohexanones (2-
arylidene-p-menthane-3-ones) and products of their cyclopropanation, connection ascertainment between their
molecular structure and properties of liquid crystalline systems with these substances, and also molecular model
development for twisting in induced cholesterics. Methods: organic synthesis, thin-layer- and high perfomance
liquid chromatography, NMR 1H and 13C, IR, mass-spectrometry, X-ray analysis, polarizing microscopy, electro-
optics of liquid crystals, semiempirical quantum chemistry methods AM1 and PM3. Structural factors responsible
for ?,?-unsaturated ketones and row of spiroproducts twisting properties in the nematic liquid crystal medium
have been estimated. Trans-trans-1(S)-(4X-phenyl)-5(R)-iso-propyl-8(R)-methyl-3(R)-spiro[2,5]-octanones are the
most perspective for the highly effective chiral dopants for nematic liquid crystals design. Prospects of these
compounds for their use at the highly photo-stable cholesteric liquid crystal compositions with selective visible
light reflection for composites with low voltage control have been shown. Some of synthesized esters in SmC
system show short switching time (in microseconds). Developed molecular model for supramolecular helix
formation in nematics doped with chiral dopants may be used in off-experiment screening for perspective
structures. further investigations on chiral organic compounds spatial structure influence on mesomorphic
properties and behaviour in the liquid crystalline systems as well as design of the liquid crystal compositions for
the optoelectronics purposes. The field is Organic Chemistry, material researches
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