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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTuyHHUX PyOpHK: 31.21.27

Tema gucepranii:
1. OpraniuHi JIIOMiHO(OPY HAa OCHOBI MOXiAHUX KBAAPATHOI KUCJIOTH

2. Organic luminophores based on squaric acid derivatives

Pedepar:

1. O6'exTy JOCIiIKEHHS - OXigHI KBaAPaTHOI KUCJIOTU Ta CKBapaiHOBi 6apBHUKU. MeTa - 3'siCyBaHHs
3aKOHOMIpHOCTEH Nepeodiry peakuiil NoxXifHUX KBagpaTHoi Kuciotu 3 CH-KucioTaMy, LiaHaMiJIoM i TiOHyIounMU
areHTaMu; BUKOPUCTAHHS LIMX PeaKLill 711 CUHTe3y CKBapaiHOBMX 6apBHUKIB; CTBOPEHHS MEAUKO-06i0JI0TiYHUX
MITYHMKIB i 30HiB Ha X OCHOBIi. MeToM - OpraHiyHU CUHTE3, pEHTT€HOCTPYKTYpHuUI aHami3 (PCA), mac-
criektpometpis, SIMP 1H, IY, enextpoHHa abcopb1iiiiHa Ta (pyyopeclieHTHA CIIEKTPOCKOIIisl, KBAHTOBO-XiMiuHi
HalliBeMITipU4yHi po3paxyHKU. [I[poBeeHO cuCTEMAaTUYHE AOCIIP)KEHHS Ta 3'sICOBaHO 3aKOHOMIPHOCTI Iepebiry
peakuiit qubyTuickBapary i 3-6yTokcu-4-(2,3-purigpo-rerapuiigeH-meTun)-3-uukiao06yTeH-1,2-nioHiB
(MoHOoCKBapaiHiB) 3 CH-kucioTamMmu, a30TBMiCHUMU TeTePOLUKIIYHUMA METUIIEHOBUMU OCHOBaMU, 1liaHaMifIoM i
TIOHYIOUMMHU areHTaMu. Po3po6JieHo NpenapaTyBHi METOAM CUHTE3Y Ta OJleP’KaHO HOBI MOHOCKBApaiHu i cKBapaiHu
CHMETPUYHOI i HECUMETPUYHOI 6YZ0BH, B IKUX aTOM KHCHIO [IMKJIOOyTEHOHOBOrO (GparMeHTy 3aMillieHo
IYLiaHOMETUJIEHOBOIO, LIiaHOLTOBOIO, HITPOOLTOBOIO, 1,3-iHIaHioHOBOIO, 6ap6iTypOBOIO, TI06AP6ITYpOBOIO,



LjiaHaMigHOIO Tpynamu ab0 aTOMOM CipKU. BCTaHOBJIEHO 6iIbII BUCOKY peaKLiiiHy 34aTHICTb MOXiIHUX
MOHOCKBapaiHiB Y IIOPiBHSHHI 3 KBaIpaTHOIO KMCJIOTOIO Ta IUOYTUIICKBAPaTOM, 1110 HaIaI0 MOKJIMBOCTI BIEpILe
CHHTEe3yBaT/ CKBapaiHOBi 6apBHUKU 3 6€H30KCA30JIbHUM, S-apuii-1,3-okcazoabHuM i S-apui-1,3,4-okcaziia301bHUM
(parmMeHTamMu. BUBYEHO 3B'130K CIIEKTPAIbHO-JIIOMIHECLIEHTHUX Ta iHINUX (POTOPI3NYHUX BJIACTUBOCTEN CKBApaiHiB
i MOHOCKBapaiHiB 3 iXx MOJIEKYJISIPHOIO Oy10BOIO. Briepiue 3HaiieHO peaklilo GOTOIHIYKOBAHOTO Tipoisy
TiocKBapaiHiB, sIka J03BOJIMIIA pO3pooUTU (PIyopecLeHTHI MaTepianu 3 MigBUIIEHO CTabiIbHICTIO CIIEKTPaJIbHUX
XapaKTEPUCTHK A0 Aii cBiTsia. CTBOPEHO HOBI NEepCNEKTUBHI (JIyOpeCLEeHTHI 30HY i MiTYMKY 3 TIOJINIIEHUMU
eKCIUlyaTallilHMMHU XapaKTepUCTUKAMU, 110 3aXMILEHi IaTEHTaMU Ta 3aCTOCOBAHI [1JIs1 BUPIIIE€HHS aKTyaJlbHUX

MeIUKO-0i0JIOTiYHNX 3aBIaHb.

2. The objects — squaric acid derivatives and squaraine dyes, the goal — elucidation of reaction regularities of
squaric acid derivatives with CH-acid, cyanamide and thionating reagents; application of these reactions for
synthesis of squaraine dyes; making of biomedical labels and probes on theit base. The methods — organic
synthesis, X-ray analysis, mass-spectrometry, IH-NMR, IR, molecular absorption and fluorescence spectroscopy,
quantum chemical semi-empirical simulations. The work systematically investigates the reactions of dibutyl
squarate and 3-butoxy-4-(2,3-dihydrohetarylidenemethyl)-3-cyclobutene-1,2-diones (monosquaraines) with CH-
acidic compounds, nitrogen containing heterocyclic methylene bases, cyanamide and thionating reagents.
Preparative methods for the synthesis of monosquaraines and squaraines of symmetrical and unsymmetrical
structure were developed and novel dyes, where cyclobutenone oxygen was replaced by dicyanomethylene,
cyanoacetate, nitroacetate, 1,3-indanedione, barbituric, thio-barbituric, cyanamide groups or sulfur were
synthesized. Monosquaraine derivatives were found to be more reactive than squaric acid and dibuty squarate,
which allowed us to synthesize squaraine dyes containing benzoxazole, 5-aryl-1,3-oxazole and 5-aryl-1,3,4-
oxadiazole moieties. The correlation between spectral- and other photo-physical properties and the molecular
structure of squaraines and monosquaraines was studied. We also found that thiosquaraines undergo a
photoinduced hydrolysis to higher bright oxosquaraines, which substantially increases stability of the dyes
brightness towards light exposure. New fluorescent probes and labels with improved characteristics were
developed and tested for various biomedical applications.
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