O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0216U001341

Jep>kaBHUH peecTpaniliHuI HOMeP: 0115U003537

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 08-02-2016

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramy: Po3BuTok cuHTesy cTabibHUX KapGeHiB Ha MPUKIIaZaX HOBUX CTEPUYHO PO3BUHEHUX CTPYKTYP 3

po3ramnmy’>k€EHNUMU apOMATUYHUMU A7JpaMU. Oﬂep)KaHHH Kap6eHOBI/IX KOMILJIEKCIB Hepeximmx MeTaJiB
IToyaTok eramy: 01.2015
3akiHyeHHs eTamy: 12.2015

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0co0H (260 ITIB ¢izuyuHOi 0c00H): [nCcTUTYT disnko-opraHidHOi

Ximii i Byrzeximii iM. JL.M.JInTBUHEHKA

Kopg 3a €IPIIOY: 05420735

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

TenedoH: 5596686, 5596686



IV. BizomocrTi npo cniBBuUKOHaBLiB JIiP

IloBHe HaliMeHYBaHHS IOPHIHYHOI 0coou (a6o ITIB pizumuyHO0i 0cO6H): IHCTUTYT OpraHivHOi Ximii
HAH Ykpainu

Kopg, 3a €IPIIOY: 05417325
Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs
Poamip opranisanii:

Tenedon:

BHeCOK CIiBBUKOHABIIS Y 3BiTHHH €TaIl

V. BizomocTi npo 3amoBHuKa JIiP

IloBHEe HaliMeHYBaHHS IOpUAHUYHOI 0cobu (a6o ITIB ¢iznyHOi 0c00HM): HanjionanbHa akagemis Hayk
Ykpainu

Kopg 3a €IPIIOY: 00019270

Micue3HaxoaKeHHS: BYJL. BoslomuMupceeka, 54, M. Kuis, Kuiscbka 0641., 01030, Ykpaina

dopma ByracHoOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Po3mip opraHisamii:

Tenedon: 380442396594

VI. II>kepeJia, HanpsiMHu Ta oocsiru piHaHcyBaHHs JIiP

IlincraBa ojist npoBemeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbLHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HayK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWTiB Ha mposeneHHs HIIJIKP)

HanpﬂM (l)iHchyBaHHﬂ: 2.1 - pyHmameHTaNbHI JOCIIIPKEHHS
Ixepesa ¢piHaHCYBaHHS

7713 - KOWITH Eep>KO0I0AKeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpeguryBaHHs (KITKBK): 6541030

®dakTHyHH# 00cAT GpiHaHCYBaHHSA (THC. IPH.): 512.7




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

CrabisnibHi Kap6eHU HOBOTO MOKOJIiHHSA Ta iX noxinHi. CuHTe3 i B1aCTUBOCTI

Ha3sBa po6oTH aHIJIilICbKOIO:

Stable carbenes of a new generation. Synthesis and properties

Pedepar yKpaiHCBKOIO:

O6'exT gocigxkeHHs. HoOBi TUNM cTabiIbHUX KAPOEHIB 3i CTEPUYHMM 3aXMCTOM KapOEHOBOIO LIEHTpa Ta iX
npeKkap6eHoBi popMu [1J11 CTBOPEHHSI BUCOKOEe(EKTUBHUX KaTasi3aTopiB peakiii BiIZTHOBHOTO JerajoreHyBaHHS
(rinpomeranoreHyBaHHs) raJlor€HapeHiB y TOMOTE€HHMX Ta F€TePOTreHHNUX Mpouecax. Mera poboTu - CUHTE3
CTabiJIbHMX KapOeHiB HOBOT'O IOKOJIIHHSA 3 METOIO iX BUKOPUCTAaHHS [1J1S1 CUHTE3Yy KaTasli3aTopiB peakiii
rimpogerajaore-HyBaHHS rajJloreHapeHiB. MeTony JoCiIpKeHHS - CHHTETUYHUM, CIIeKTpasbHi (IMP cnexTpo-
CKOIIis1), aHaIiTUYHI (XpoMaTorpadiyHuil, eJIeMeHTHUI! aHali3), peHTTeHOCTPYKTypHUM aHai3. Pesynbratu HIP :
3HaieHO BUCOKMII KaTaliTU4HUH e(PeKT JUMMEPHOro KOMILIEKCY Nanafin oguny ta 1,3-6ic(2,6-
IiisonpomningeHin)-3amilmeHoro iminason-2-isigeny y peakuii okcupatii rajoapeHamu BTOPUHHUX apOMATUYHUX
cnupTiB 10 KeToHiB (TON 1000, TOF 42 roz-1 npu KiMHAaTHil TeMIiepatypi), IKUI Maiike Ha MOPSIOK EPEBUILYE
Bijomuil piBeHb ePEeKTUBHOCTI KaTasizy peakuii. Briepiie po3po6sieHO CHUHTe3 CTEPUYHO PO3TajyKeHOi [10XifHO]
iMmipazon-2-inigeny 3 2,4,6-TpucOensrigpuadeHibHUMI 3aMiCHUKaMU YOTUPUCTALiiHUM CUHTE30M, BUXO-[STYM BiJl
aHiniHy. Po3po6yieHo cuHTe3 iHauBiAyanpHOrO 2,6-aiizonponindeHin3amimenoro gpeHanTpo[4,5-climigazon-2-
imineny TpucTaniiHUM MIIIXOM Bif peHaHTpeHxiHOHY. Po3pobieHo HOBUiT MeTox, cuHTe3y 1,3,4-
TpuapuisaMilieHux 1,2,4-Tpuasosn-5-inifeHis Buxons4u Bif penin-rigpasuny. OTpumani kapobeHu €
NEePCINEKTUBHUMM JIITaHIAMU JJIs1 CUHTEe3Yy BUCOKO-€(EKTUBHUX KaTali3aTopiB peakuii rigpoerasoreHyBaHHs
rajioapeHiB Ta OKcuallii CupPTiB rajioapeHamu. IIpoBeieHo MOUyK JliTepaTypy 3a KApOEHOBOIO TEMATHUKOIO Ta
IiAroTOBJIEHO OIJIsiA, 3 XiMii cTabinbHUX KapOeHiB psny iminaszosty, Tpuasosy Ta iX KOHIEHCOBAaHMX aHAJIOTIB.
Metonom DFT npoBeieHO po3paxyHKH CIIOPiHEHOCTI O IIPOTOHA BEJIMKOI KiJIbKOCTi KapO€eHiB Ta BUBHAYEHO
TpaHUYHi CIIOJIYKH B LIbOMY psify. Po3uupeHo Koo rinepoCHOBHUX Ta rinepHykKI1eo()iibHUX KapOeHiB, B SIKUX
[IPOBEJIEHHS €JIEKTPOHHOI'O BILJIMBY BeJleThCSl Yepe3 Pi3Hi TUIIM aTOMIB (BYIJellb, a30T, KUCEHb, CcipKa, pocdop).
OrpuMaHi JaHi MalOTh 3HAYEHHS OJIs1 PO3BUTKY KaTajli3y peaklii BiffHOBHOIO [i€rajloreHyBaHHs rajJlor€HapeHiB Ta
[IPeNnapaTMBHOIO CUHTE3Y CTabiIbHMX KapOeHiB Ta ix MpeKypcopiB. ['ay3b 3aCTOCYBaHHS - KaTajli3 peakuii
rizpoperaaoreHyBaHHs rajloreHapeHiB, CUHTE3 CTabiNbHUX KapOeHiB. B noganpmomy nepenoadaeTbCsi CUHTE3 Ta

BUBUYEHHs e(DEKTUBHOCTI HOBUX KaTasli3aTOPiB BiTHOBHUX MTPOLECiB HA OCHOBi CUHTE30BaHUX KapOeHiB.

Pedepar aHIJ1iiCBKOIO:

The object of the study is new types of stable carbenes with steric protection of the carbene center and
precarbene forms to create highly efficient catalysts for the reductive dehalogenation (hydrodehalogenation) of
haloarenes in homogeneous and heterogeneous processes. The purpose of the work is the synthesis of stable
carbenes of new generation with a view to their use for the synthesis of the catalysts for haloarene
hydrodehalogenation. The research methods - synthetic, spectroscopic (NMR spectroscopy), analytical
(chromatography, elemental analysis), X-ray analysis. The results of the research involve a high catalytic effect of
dimeric complex of palladium iodide with 1,3-bis(2,6-diisopropylphenyl) substituted imidazole-2-ylidene in the
reaction of oxidation of aromatic alcohols with haloarenes to form ketones (TON 1000, TOF 42 h-1 at room
temperature), which exceeds that for the known level of the reaction catalysis. The synthesis of sterically branched
derivative of imidazol-2-ylidene with 2,4,6-trisbenzhydrylphenyl substituents was carried out for the first time by
four steps starting from aniline. The synthesis of individual 2,6-diisopropylphenyl substituted phenanthro[4,5-
c]imidazol-2-ylidene was performed by three-step route from phenanthrenequinone. A new method for the
synthesis of 1,3,4-triaryl substituted 1,2,4-triazol-5-ylidenes was developed starting from phenylhydrazine. These



carbenes are promising ligands for the synthesis of highly efficient haloarene hydrodehalogenation catalysts and
oxidation of alcohols by haloarenes. A search of the literature on the carbene subject was carried out resulting in a
review on the chemistry of stable carbenes of the imidazole, triazole series and their fused analogues. The proton
affinities of a large number of carbenes were defined by DFT calculations, and some boundary compounds were
found in this series. An area of hyperbasic and hypernucleophilic carbenes was expanded on the structures, in
which the conduct of electronic influence is fulfilled via the different types of atoms (carbon, nitrogen, oxygen,
sulfur, phosphorus). The resulting data have prospects for the development of reductive haloarene dehalogenation
catalysis and preparative synthesis of stable carbenes and their precursors. The area of the application is catalysis
of the haloarene hydrodehalogenation reaction, synthesis of stable carbenes. In future it is predicted the synthesis
and studies of new catalysts efficiencies for the reductive processes based on the carbenes synthesized.

Ingexc YIK: 547, 547.78+547.79

Koau TemMaTHYHHX PYyOPHK: 31.21.01

KepiBHHUKH po6OTH

Biacue IlpizBuuie Im's I10-6aThKOBI: Koporkix Mukosa [BaHOB1Y
HaykoBui# CTYIiHB: 1. . H.

BueHe 3BaHHSI: npodecop

InenTudikarop ORCID ID:
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszga HTII yKpaiHCBKOIO: MeToqu CHHTE3y CTEPUYHO €KPAHOBAHUX iMinason-2-inineHis ta 1,2,4-Tpuasosn-5-

izigeHiB 4K JliranAiB OJ1g KaTaai3aTopiB peakuii rifpogeraaoreHyBaHHs rajoapeHiB

Haszga HTII anrJificbKo10: Methods for the synthesis of sterically shielded imidazol-2-ylidenes and 1,2,4-

triazol-5-ylidenes as ligands for catalysts of the haloarene hydrodehalogenation reaction
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpumaHi pe3yJIbTaTH:

l'asy3s 3acTOCyBaHHS: 72.19 - JlocigKeHHs i eKCIIepUMEHTaIbHI pO3poGKH y chepi IHINX TPUPOSHUYHX i

TEXHIYHMX HayK
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: Brepuie po3po6sieHO METO[ CUHTE3Y CTEPUYHO PO3TaNyKEHOI MOXifHOI imMingazon-2-inineny 3 2,4,6-
TPUCOEH3riIpuapeHiTbHUMY 3aMiCHUKaMU YOTUPU-CTAIiiHUM CUHTE30M, BUXOJS4U 3 aHisliHy. PO3po6yieHO MeTo[,
CHHTe3y iHauBinyanbHOro 2,6-giisonponindeninzamimenoro peHanTpo[4,5-climMifason-2-inifeny TpuctagiiHum
mIsIXOM 3 (peHaHTPeHxXiHOHY. Po3po6iieHo HOBUI MeTog, cuHTe3Y 1,3,4-TpuapunisamiiieHux 1,2,4-Tpruason-5-
ininenis, Buxo#suu 3 QeHinrigpasrnay. OTpMMaHi KapOeHU € NePCIEKTUBHUMMU JIIFraHAAMU [ CUHTE3Y

BHCOKOe(EeKTUBHUX KaTajli3aTopiB peakuii rinpoyerajoreHyBaHHS rajloapeHiB Ta OKCUAALi CIUPTIB rajloapeHamu.
ConiaibHO-eKOHOMIYHA cnpsamoBaHicTe HTII:
Bnyins HTII Ha moBKiJjs:
BrnpoBagskeHHs HTII: He snposamxkeHo
ITpakTuyHa peasnizanis HTTI
IToyaToOK eTamy: He BU3HaYeHO
3aKiHYeHHs eTamy:
Cno>kuBavi NpoayKIii: nignpuemcrea MHC Vkpainu Ta papManeBTHyHOi rasysi mpoOMUCIOBOCTI
IlepcrieKTHBHI PUHKH: Vkpaina, Kpainu €Bpocoiosy
XapakTep CriBpOoGIiTHHIITBA 3 iHBECTOPOM
IloTpiOGHMI 0GCAT iHBECTHILiH, THC. TPH.: 0
IlpaBa, 0 HaJAIOThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasiBHiCTB Gi3Hec-myIaHy: Hi
TexHiKO-eKOHOMiYHe OOrpyHTYBaHHsI: Hi
IToTeH1iaIbHUI 0OCST IPOAAIKY, THC. TPH.: 0
OuikyBaHHI TePMiH OKYMHOCTi (POKiB): He BU3HAUEHO

JoapaTtkoBa iHdopMamList: 3a noroBopamu

IX. Bi6siorpadivyHuii onuc
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