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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (Pa30Boi CleliaJai30BaHOi BYEHOI pazu): [l 26.001.25
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Micqesﬂaxo,lpKeHHﬂ: ByJI. Bononumupceka, 60, M. Kuis, KuiBceka 06:1., 01033, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
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[lleByeHKa

Kopg 3a €IPIIOY: 02070944

Micue3Haxoa>KeHH: 01033, m. Kuis, ByJI. Boslopumupceka, 64
dopma BaacHOCTI:
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 31.21.27

Tema guceprauii:
1. CuHTe3 Ta creKTpasibHi BJIaCTUBOCTI MepOLiaHiHOBUX 6apBHUKIB HA OCHOBI MaJIOHOHITPUITY Ta 6ap6iTypoBoi

KHCJIOTU

2. Synthesis and spectral properties of merocyanine dyes based on malononitrile and barbituric acid

Pedepar:

1. CHHTEe30BaHO psAY HOBUX IU- TETPa- i reKCaMeTUHMEPOLiaHiHOBMX 6apBHUKIB 3 TeTepOo3aInIIKaMu CJIa0KOi,
cepeHbOi Ta CUJIbHOI €JIeKTPOHOOHOPHOCTI NOXiIHUX MaJIOHOHITpUILY i 6apOiTypoBOi KUCIOTU. BCTaHOBEHI
3arajibHi 3aKOHOMIPHOCTI, $IKi 3B'S13yI0Tb CIIEKTPaIbHO-(PJIyOPECL€HTHI BJIaCTUBOCTI MEPOLiaHiHiB 3 TOHOPHICTIO
(aKLenTOpHICTIO) TEPMiHATIBHUX TPYII, JOBXKUHOIO MOJiIMETMHOBOTO JIAHLIOTa Ta IPUPOJ0I0 PO3YMHHUKA. Bniepie
IIPOBEEHO aHali3 POPMU CMYT €JIEKTPOHHUX CIIeKTpiB mepouiaHiHiB. ChopmMynboBaHi KpuTepii nepexomis Mixx
iZlealbHUMHU €JIeKTPOHHUMU CTaHaMU HEeHTPaJIbHOTO I0JIiEHY, [10iMeTHHY Ta 6inosispHOro noJiexy. JocuimkeHa
TEPMOXPOMisl i TepodIyOopoXpoMmist MEPOLiaHiHIB 3 TO3UTHUBHOIO i HETATUBHOIO COJILBATOXPOMIEIO B IOPiBHSIHHI 3
BiATIOBiIHMMM KaTiOHHMMH Ta aHIOHHMMU NOJIIMETUHAMMU. Briepiie cucTeMaTUYHO BUBYEHA (PIIyopeCLeHL s

MepoliaHiHiB. BusiBiieHO opyleHHs 3aKOHY 13€pKajIbHOI CUMETPii CIIeKTPiB OTJIMHAHHS Ta ¢JiyopecueHIii,



HabIMKEHHS 30yI)KEHOTO CTaHy MEpOLliaHiHiB 10 ileanbHOro MoJaiMeTUHOBOTO, Pi3Ke 3pOCTaHHS KBAHTOBUX
BUXOJiB IyopeclieH1lii 3 JOBKMHOIO JIaHLIIora. BUCHOBKMY PO €JIeKTPOHHY 6YZ0BY MEPOLliaHiHiB IIepeBipeHo 3a

noromoroo SIMP crieKTpocKoltii, pEeHTT€HOCTPYKTYPHUX JOCIIIIPKEHD, 4 TAKOK KBAHTOBO-XIMIiYHMX PO3PaXYHKIB.

2. Series of new di- tetra- and hexamethine merocyanine dyes with heterocycles of weak, medium and strong
electron donating abilities based on malononitrile and barbituric acid are synthesized. The dependence of the
spectral-fluorescent properties of merocyanines on donor-acceptor properties of their terminal groups,
polymethine chain length, and the solvent nature is ascertained. It was pioneered the analysis of the band shape in
the electronic spectra of merocyanine. The influence of the chemical structure and the solvent nature on the
electronic structure of the synthesized dyes and their spectral properties is characterized. The thermochromism
and thermofluorochromism of the merocyanines in comparison with the corresponding cationic and anionic
polymethines is explored. For the first time the fluorescent properties of merocyanines are systematically
investigated. The violation of the mirror symmetry law for absorption and fluorescence spectra of merocyanines,
the approach of the excited state of merocyanines to the cyanine limit, and the drastic growth of the fluorescence
quantum yields with the polymethine chain lengthening are shown. The conclusions about the electronic structure
of the merocyanines are verified with the data of NMR spectroscopy, X-ray diffraction analysis, and also quantum
chemical calculations.
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