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

Tema gucepranii:
1. ®yopeHoHOKpayHO(aHU i KaTeHAH! Ha iX OCHOBI: CUHTE3, CTPYKTYypa i BIACTUBOCTI

2. Fluorenonocrownophanes and catenanes on their base: synthesis, structure and properties

Pedepar:

1. O6’exT pocnimxenns:: KpayHodanu i kaTeHaHy, 1o MicTaTh pparmeHT 2,7-giokcudiyopeHoHy. Meta
IocinkeHHs: Po3pobka MeToZiB CUHTE3y HOBOTO KJacy KpayHodaHiB - (pryopeHOHOKpayHOQaHiB Ta [2]kaTeHaHiB
Ha iX OCHOBIi; BUBYEHHS CTPYKTYPHU 1 BJIACTMBOCTEM OTPUMAHUX CIIONYK. MeTOoy HOCIiIPKEHHS Ta anaparypa:
OpranivyHuii cuHTe3, cnektpockonis SIMP, YO, I4, mac-crieKTpoMeTpisl, pEHTT€HOCTPYKTYPHUIA aHali3, METOIU
KOMITIOTEPHOT0 MOJIEKYJISIPHOTO MOJie/IIoBaHHS. TeopeTuyHi pe3ysibTaTy Ta ix HOBU3HA: YIleplile CUHTe30BaHi
KpayHoQaHH, 110 BKIIYAIOTh (PparMeHT 2,7-0i0KCuIIyOpEeHOHY, SIK €JIEMEHT MaKpPOLUKIIIYHOTo Kapkacy. Ha
nigcrasi gaHux SIMP 1H criekTpockomii 1 MOJIEKYJIIPHOTO MOJEIIOBaHHS BCTAHOBJIEHO, 1110 B PO3YMHAX
dyopeHOHOKpayHOPaHU IIEPEBA’KHO 3HAXOIATHCS Y KOH(POPMALIiSIX i3 3aKPUTOIO BHYTPIIIHbOMOJIEKYJISIPHOIO
IIOPOKHMHOIO, 5IKi CTabi1i30BaHi BHYTPIIHbOMOJIEKY/ISIPHUMHU B3a€MOJiSIMM aDOMAaTUYHUX (PParMeHTiB MOJIEKYJIN.
KommniekcoM CreKTpasbHAX METO/IiB, TAKUX K Mac-crieKTpomeTpis, SIMP ta YO ciekTpocKorist, BUBYEHO
B3aeMOzi0 (GyopeHOHOKpayHO(aHiB 3 TapakBaTOM. BHsBIEHO JIiHIMHY KOpesIsLiio MixK BEJIMYNHOIO BibHOI eHeprii

KOMIIJIEKCOYTBOPEHHS Ta ITOJIOKEHHAM CMYTI'U IIOIJIMHAHHA, BUKJIMKAHOI I[IEPEHOCOM 3apAany Y KOMIIJIEKCAX.



BcranoBsneHo, o ¢piyopeHoHOKpayHO(MaHU NEePCIEKTUBHI SIK MOJIEKYJISIPHI MaTPULi 1J1s1 CUHTE3y KaTeHaHiB. Ha
npukiagi payopeHoHokpayHodaHy, y skoMy pparmeHTy (yopeHoHy i HadTaseHy 3B's13aHi 3ayIMIIKaMy
TPUETUJIEHIJIKOJIIO, BIIEPIIE [I0Ka3aHa MOXUJIUBICTb iCHYBaHHS KaTE€HaHY y BUIJISi OJHOTO “3aMOPO>XKEHOr0”
TPaHCJIALIMHOrO i30Mepy IIpM KiMHaTHIN Temnepatypi. [IpaktuyHi pe3ysbTaTil i HOBU3HA: PO3p06JIeHO 3pyyHi
METO/IM CUHTE3y HOBOTO KJIacy KpayHO(aHiB — (JIyOpeHOHOKpayHO(aHiB, SIKi € IePCIEeKTUBHUMMU JIiraHAMU [17151
3JIEKTPOHOAEDILIUTHUX MOJIEKYJ TUITy NTapakBaTy. 3HalieHi 3a71eXXHOCTi BeJIMYUH iHlyKOBaHUX XiMiYHUX 3CYBiB
CUTHaJIiB IPOTOHIB CyOCTpary Ta kpayHodany B SIMP 1H criexkTpax ixHixX cyMilleli, a TaKOXK I10JI0)KEHb MaKCUMYyMiB
cmyr nornrHaHHsA KI13 Bif CTIMKOCTI KOMILJIEKCIB, 10 YTBOPIOIOTHCS, NO3BOJISIIOTH JIETKO OLIIHIOBATH CTiMKiCThb
KOMILIEKCiB kpayHOQaHiB 3 TUM 260 iHIIUM CyOCTPaTOM, He BIAIOUUCH [I0 TPYLOMICTKUX €KCIIEPUMEHTIB 3
BM3HAUYEHHS KOHCTAHT. [T0Ka3aHo, 10 He3aJ1e>KHO BiJl IPUPOIHU APYroro apoOMaTUYHOro (pparMeHTy Hailbinbul CTiNKi
KOMILJIEKCH 3 IIaPaKBaTOM YTBOPIOIOTh (PJIyOPEHOHOKPAyHO(aHH, MO BKJIIOYAIOTh (PPAarMeHTU TETPAETUIIEHIJIKOJIIO.
Po3po6s1eHO METOAM CUHTE3Y i BleplIe OTPUMAHO Psiji [2]KaTeHaHiB, UMKIiYHUMY KOMIOHEHTAMU SIKUX BUCTYMAIOTh
dyopeHOHOKpayHOaHU Ta LUKI06ic(napakBaT--geHineH). [Ipegmer Ta cTyniHb BlpoBagxkeHHs: [Tybsikaii,
IOTIOBiJli HA HAyKOBUX KOH(EPEHLisIX, BUKOPUCTAHHS PE3YJIbTATiB pOOOTH Y HAyKOBO-TIeAAroriuHii npaktui BY3is
ta HJI Ykpainu. EQeKTUBHICTb BIPOBAI)KEHHS I10JIIra€e B pO3pOOLI METOMIB CUHTE3y HOBOT'O TUITy KpayHO(]aHiB —

dnyopeHoHOKpayHOJaHiB Ta [2]kaTeHaHiB Ha iX ocHOBi. Cpepa BUKOpUCTaHHS: XiMisl.

2. Object of investigation: Crownophanes and catenanes containing fragment of 2,7-dioxyfluorenone. Aim of
investigation: Elaboration of method of synthesis of a new class of the crownophanes - fluorenonocrownophanes
and catenanes on their base; studying of structure and properties of obtained compounds. Methods of
investigation and equipment: organic synthesis, IR, UV, NMR spectroscopy, mass spectrometry, X-ray crystal
structure analysis, methods of computer aided molecular modeling. Theoretical results and their novelty:
Crownophanes including 2,7-dioxyfluorenone fragment as macrocyclic element have been synthesized for the first
time. In solution, according to NMR 1H spectroscopy and molecular modeling data, fluorenonocrownophanes
mainly possess conformations with the closed intramolecular cavity which are stabilized by intramolecular
interactions of aromatic fragments of a molecule. A variety of spectral methods including mass spectrometry, UV
and NMR spectroscopy used to study of interactions betweenthe crownophanes and paraquat. A linear correlation
was found between a free energy of complexation and position of the charge-transfer band associated with the
complex formation. It was found that fluorenonocrownophanes are perspective molecular matrixes for catenanes
synthesis. On an example fluorenonocrownophane containing fluorenone and naphthalene fragments connected
triethylene glycol units, an opportunity of existence of the catenane in the one “frozen” translation isomer at
ambient temperature for the first time has been shown. Practical results and their novelty: The methods of
synthesis of a new class of the crownophanes - fluorenonocrownophanes which are perspective ligands for
electron deficient substrates like paraquat have been elaborated. The dependences which were found between
induced chemical shifts of protons of paraquat and crownophanes in NMR 1H spectra their mixtures and between
charge-transfer band position and stability constants of corresponding complexes let us easy to evaluate
complexes stability with different substrates without routine measurements. It is shown, that the most stable
complexes with paraquat are formed by crownophanes containing tetraethylene glycol units and not dependent of
second aromatic fragment. The methods of synthesis have been elaborated and for the first time synthesized
[2]catenanes which cyclic components are fluorenonocrownophanes and cyclobis(paraquat-p-phenylene). Subject
and the degree of introduction: Publications, reports at the scientific conferences, using the results of work in the
scientific and pedagogical practice of establishments of higher education and Scientific Research Institutes of
Ukraine. Efficiency of introduction is provided by elaboration of methods of synthesis of a new class of the
crownophanes - fluorenonocrownophanes and [2]catenanes on their base. Sphere of use: Chemistry.

Jep>kaBHHHM peecTpaniiiHuii Homep [JiP:
IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:

CrpareriyHu# NpiopHTETHHUI HAIIPSIM iHHOBaLLiHHOI AiSJILHOCTI:



ITizcyMKH JOCTiI>KEeHHS:

Iyo6sikarii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxoponHi gokymeHTH Ha OIIIB:

BrnpoBaa>keHHs pe3yJIbTaTiB AHcepTalii:

3B'130K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KePiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. JIyk'sHeHko Mukouia I'puroposud

2. Lukyanenko Nikolay Grigorievitch

KBasigikanis: 1.x.n., 02.00.03
InenTudikarop ORCID ID: He 3acrocosyerncs
JoparkoBa iHdpopmamnist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoAKeHHSI:

dopma BiracHoCTI:

Cdepa ynpasiiHHSL:

InenTudikarop ROR: He zacrocosyerscs

VII. BimomocTi npo odimiiHuX OTIOHEHTIB Ta pelleH3€HTiB
O@inifiHi OIOHEHTH
Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. 'anin Epyapg BikropoBuy
2. T'anin Exyapn BikropoBud

KBasigikamis: n.x.n., 02.00.03
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa iHdpopmamnis:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:



dopma By1acHoCTI:
Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBume Im's Ilo-6aTbKOBI:
1. Ky3bMiH BikTOop €BrenoBn4

2. Ky3bMmin BikTop €BreHoBUY

KBasigikamis: 1.x.x., 02.00.03
Inentudikarop ORCID ID: He zacrocoyerbcs
JonaTkoBa iHdopmalist:

TloBHe HaliMeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BiTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3aKkJII04Hi BiZoOMOCTi
BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi

TOJIOBH pajgu

BaacHe IlpizBume Im's ITo-6aTbKOBI

rOJIOBYIOYOrO Ha 3acCiiaHHi

BignoBigasibHUI 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisSIIBHOCTI

Anpponarti Cepriit AHIpiOBUY

Anpnponati Cepriit AHIpifioBUY

IOpuenko T.A.



