O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0218U007155

Jep>kaBHUH peecTpaniliHUI HOMeP: 0117U003549

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 20-12-2018

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: Cunres HOBUX reTepOLMKIIYHIX KapOeHiB Ta iX MeTaJIOKOMILIEKCIB SIK KaTasli3aTopiB peaKiiiit

L[iaHYBaHHﬂ Ta TpI/I(l)J'[YOpOMeTI/IJIIOBaHHH OpFaHi‘{HI/IX CIIOJIYK
IToyaToK eramy: 07.2017
3akiHyeHHs eTamy: 12.2018

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0cooH (260 ITIB ¢izuyHOi 0c00H): InCTUTYT OpraHiuHOi Ximii
HAH Ykpainu

Kopg 3a €IPIIOY: 05417325

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpasitiHHS: [Ipesuaia HauionanbHoi akagemii Hayk Ykpainu
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 292-71-50 , 573-26-43

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, KuiBcbka 061, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442396594

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

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

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

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

dakTHyHHi 00car ¢piHaHCYBaHHS (THC. TPH.): 75




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

CuHTe3 HOBUX reTEPOLIMKIIIYHUX KapOeHiB Ta iX MeTaJIOKOMILJIEKCIB SIK KaTaji3aTopiB peaklliil LiiaHyBaHHs Ta

TPUPIYyOPOMETUIIOBAHHS OPraHiYHMX CIOJYK

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Synthesis of novel heterocyclic carbenes & their metal complexes as catalysts for cyanation & trifluoromethylation

reactions of organic compounds

Pedepar yKpaiHCBKOIO:

1. O6'eKT moCiIpKeHHs - HOBI CTabiIbHi KapOeH! Ta iX MeTaJIOKOMILJIEKCH, 110 MIiCTSITh aKTUBHI (PyHKLIiOHAbHI
rpynu (CN, CF3), 3B's13aHi 6e3110cepeiHbO 3 aTOMOM METAJIy [l CTBOPEHHS KaTasizaTopis peakuii GpyHKUioHami3alji
OPraHiYHUX CIIOJYK (LiaHyBaHHS, TPUQPIYyOPOMETUIIOBAHHS). MeTa po6OTH - OTPUMaHHS KapOEHOBUX KOMILIEKCIB
nepexinHux metaitis (Migs(l), nanaznii(Il)) psoy iminasosy, 6eH3iMiza30J1y Ta TpHUa3oJjy HOBOTO THUITY, IO MiCTSTh
aktuBHi pyHKUioHanbHi rpynu (CN, CF3), 3B's13aHi 6e3r1ocepeiHbo 3 aToMoM MeTany. Karasnis peakuiit
(yHKUiOHaMi3alii OpraHiYHNX CIOJYK (LiaHyBaHHS, TPU(IIyOPOMETUIIIOBAHHS). MeTOAU NOCiIKEHHS -
CHUHTETUYHUI, crieKTpasbHi (IMP criekTpockomist), aHaniTuyHi (xpomaTtorpadiqyHuii, eJIeMeHTHUI aHali3),
PEHTIeHOCTPYKTYpHUII aHasi3. PesynpraTy HP: OTpuMaHo HOBUIT KapOEHOBUI KOMILJIEKC CTEPUYHO YCKIIQLHEHOT 0
1,3-6ic(2,6-gubensrigpundenin-4-etni)-3amileHoro imigason-2-inineny 3 rpudayopomerunmianio(l) misaxom
B3aemogii 1,3-6ic(2,6-nubensrigpundenin-4-erun)imigason-2-inigen migi(l) rpeT-6yTokcumy 3
TpuMeTwiIcuIinTpudiyopomeranom. CUHTE30BaHO HOBi KapOEHOBI KOMILJIEKCH LiaHiny Ta TpudiayopomeTunmini(l)
Ha ocHoBi 1,3-numeTnii- Ta 1,3-(2,6-giisonponindenin)penantpo[9,10-d]imigazosn-2-inigeHy 3 BignoBinHUX
a30J1ieBUX COJIell in situ peakuieio 3 TpeT-6yToKcuIoM Kasito Ta niadinom mini(l) B cepenosummi TI'®. ITpu B3aemoii
1-(2-rigpokcudenin)-3-ankin(apun)beH3iMigasoniit 6poMiziB 3 TpeT-6yTOKCUIOM KaJtiio Ta UiaHimom migi(I) abo
nasjafii ioguaom Brieplie OTpUMaHO HOBI xesaTHI kapoeHoBi komiiekcy miai(l) ta nananito(Il). ITpu B3aemoqii in
situ crenepoBaHoro 1,2,3,5-teTpame3uTtuiiminasosn-4-inigeny 3 1,2,3,5-TeTpame3nTuiMifia30iil mepxaopary Ta
KaJiilo rekcaMmeTUIIMCUIIa3aHiy 3 rajIoreHilaMy MeTajliB OTPUMaHO HOBi Me301OHI Kap6eHOBi KoMILIeKCiB Mifi(T)
ta nananio(ll). BuBueHo karasni3 peakuii fiaHyBaHHS rajo(ret)apeHiB Kapo6eHOBUMU KoMIliekcamu Mifi(I) B
€KBIMOJISIPHUX Ta KaTaJIiTUMHUX KiJIbKOCTSX. 3HAlEHO, 110 BUKOPUCTAHHS CTEpUYHO ekpaHoBoro 1,3-6ic(2,6-
IubeHsrinpundenin-4-etun)imigazon-2-inigen miap(l) niaHiny f03BOJIsSE NOCATTU MaKCUMalbHUX NOKa3HUKIB TON
=1000, TOF = 50 rox-1 B peakuii mianyBaHHS HO00€H3EHY TPUMETUIICUIIIILaHITOM B cepenoBuili N-
Metuiniposigony npu 80 °C. MeTog, 103BoJIsl€ IPOBOAUTH LiiaHyBaHHS B IPUCYTHOCTI J1ab6ibHUX QYHKIIOHATBHUX
rpy1 B rano(reT)apusiax. BUBueHO BIJIMB PO3YMHHMKA HAa ePEeKTUBHICTb KaTasizy. Tak MakcumasbHa €(pEeKTUBHICTb
CIIOCTEPIraeThCs B CUJIbHO COJIbBATYI0UMX PO3YMHHUKAX (N-MeTtunniposinoH, N,N-guMeTunaneTaMis), HaliMeHIla B
"{HepTHUX" PO3YMHHUKAX (TOJIYOJ, AiOKCaH). BusiBieHO BUCOKOePEKTUBHUI KaTali3aTop peakuii
TpudIyopoMeTUNI0BaHHs rano(ret)apeHis - 1,3-6ic(2,6-gubensrigpundenin-4-erun)imigazosn-2-inigeH migs(I)
TPUPIyOPOMETUII SIK €KBIMOJISIPHO TaK i B KaTaJiTUYHUX KiJIbKOCTSIX. [Ipy BUKopucTaHHi 1 Mosib% Karasizaropa npu
KiMHATHI Temiepatypi B cepenoBuii IM® nocsraioTbcs MakcumainbHi noka3Huku TON = 95, TOF = 4 ropn-1
TpudyopoMeTU0BaHHs HonobeHseny. OTpuMaHi JaHi MalOTh 3HAU€HHSI /1151 PO3BUTKY BUBUEHHSI KaTasli3y peakLii
L[iaHyBaHHs Ta TPU(IIYOPOMETUIIIOBAHHS rajloreHapeHiB. ['ay3p 3acToCcyBaHHs - (papMalleBTUYHA IPOMHUCIIOBICTh
(kaTamni3 peakuii LiaHyBaHHS Ta TpU(PIyOPOMETUIIIOBAHHS raJIOT€HAPEHIB), CHHTE3 CTabiIbHUX KapOeHiB Ta ixX

METAJIOKOMILIEKCIB.

Pedepar aHI1iliChKOIO:

T. The object of the research is new stable carbenes and their metal complexes containing active functional groups
(CN, CF3), directly linked to the metal atom to create catalysts for the functionalization reaction of organic
compounds (cyanation, trifluoromethylation). The aim of the work is to obtain carbene complexes of transition



metals (copper(l), palladium(Il)) of the imidazole, benzimidazole and triazole series of a new type, containing active
functional groups (CN, CF3), directly connected with the metal atom. Catalysis of functionalization reactions of
organic compounds (cyanidation, trifluoromethylation). The research methods are synthetic, spectral (NMR
spectroscopy), analytical (chromatographic, elemental analysis), X-ray structural analysis. R & D results: A new
carbene complex of sterically hindered 1,3-bis-(2,6-dibenzhydrylphenyl-4-ethyl)-substituted imidazol-2-ylidene
with trifluoromethyl copper(l) was obtained by reacting 1,3-bis-(2,6-dibenzhydrylphenyl-4-ethyl)-imidazol-2-
ylidene copper(l) tert-butoxide with trimethylsilyl trifluoromethane. New carbene complexes of cyanide and
trifluoromethylcooper(l) were synthesized on the basis of 1,3-dimethyl- and 1,3- (2,6-
diisopropylphenyl)phenanthro[9,10-d]-imidazol-2-ylidene from the corresponding azolium salts by in situ reaction
with potassium tert-butoxide and copper(l) cyanide in THF. By the interaction of 1-(2-hydroxyphenyl)-3-
alkyl(aryl)benzimidazolium bromides with potassium tert-butoxide and copper(I) cyanide or palladium iodide new
chelate carbene complexes of copper(l) and palladium(Il) were obtained for the first time. The in situ reaction of
1,2,3,5-tetramezylimidazol-4-ylidene, obtained from 1,2,3,5-tetramezylimidazolium perchlorate and potassium
hexamethyldisilazanide, with metal halides produced new mesoionic carbene complexes of copper(I) and
palladium (II). Catalysis of the cyanation reaction of halo(het)arenes by carbene complexes of copper(l) in
equimolar and catalytic amounts was studied. The use of sterically shielded 1,3-bis-(2,6-dibenzhydrylphenyl-4-
ethyl)-imidazol-2-ylidene copper(I) cyanide was found to allow maximum performance of TON = 1000, TOF = 50
h-1in the cyanation reaction of iodobenzene with trimethylsilyl cyanide in the N-methylpyrrolidone media at 80
°C. The method allows cyanation in the presence of labile functional groups in the halo(het)arenes. The effect of
solvent on the efficiency of catalysis was studied. So, the maximum efficiency is observed in highly solvating
solvents (N-methylpyrrolidone, N,N'-dimethylacetamide), the minimum in "inert" solvents (toluene, dioxane). A
highly effective catalyst for the trifluoromethylation reaction of a halo(het)arenes - 1,3-bis-(2,6-dibenzhydryl-
phenyl-4-ethyl)-imidazol-2-ylidene copper(l) trifluoromethyl, both equimolarly and in catalytic amounts, was
found. When using 1 mol% of the catalyst at room temperature, the maximum values of TON = 95, TOF = 4 h-1in
the trifluoromethylation of iodobenzene are achieved in the N-methylpyrrolidone media. The data obtained are of
importance for the development of the catalysis study of the haloarenes cyanation and trifluoromethylation
reactions. The industry of application is the pharmaceutical industry (catalysis of the haloarenes cyanation and
trifluoromethylation reactions), the synthesis of stable carbenes and their metal complexes.

Ingerc YIK: 547.7/.8, 547.7+547.78+547.79

Koau TeMaTHYHHUX PYyOPHK: 31.21.27

KepiBHHKH po6OTH

BiacHe IlpizBuie Im'sa I1o-6aTbKOBi: Ca6epos Baris Illaminbiiory
HaykoBH# CTyIiHb:

BueHe 3BaHHS:

InenTudikarop ORCID ID:

JoparkoBa indpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazga HTII yKpaiHCBKOIO: MeTo/y CHHTE3y HOBUX F€TEPOLMKIIIYHUX KAPOEHIB Ta iX METATOKOMIUIEKCIB K

KaTaJli3aTopiB peakuiil LiaHyBaHHS Ta TPUQPIYyOPOMETUIIOBAHHS OPraHiYHUX CIIOJYK

Ha3zpa HTII anrsiiicbKo010: Methods of synthesis of novel heterocyclic carbenes and their metal complexes as

catalysts of cyanation and trifluoromethylation reactions of organic compounds
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpumaHi pe3yJIbTaTH:

l'asy3p 3aCTOCYBaHHS: 72.19. - Jloci/KeHHs i1 eKCIiepIMeHTabHi po3po6ku y cdepi iHmNX NPUPOIHIYHX i

TEXHIYHMX HayK
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: Hosi kap6eHoBi komruiekcu nepexignux merasis (Mizab(l), nanapnii(ll)) pamy iminasosy, 6ensiminaszoany,
10 MicTATh akTUBHI PyHKIioHanbHi rpynu (CN, CF3), 3B'13aHi 6e3n0cepeiHb0 3 aTOMOM MeTany. CTepu4HO
yCKJIagHeHu komiekc 1,3-6ic(2,6-nubensrinpundeHin-4-etumn)-imigason-2-ininen tpudayopometrunmins (I)
BUCOKOe(EKTUBHUII KaTali3aTop peakLii TpudryopoMeTuIioBaHHs rajso(ret)apeHis. CTepuyHO eKpaHoBaHui 1,3-
6ic(2,6-pnbeHsrinpundenin-4-etun)iminason-2-ininen mins(l) nianix BUCOKoeeKTUBHMI KaTai3aTop peakuii

LjiaHyBaHHS rajo(reT)apeHis.

ConiaibHO-eKOHOMIYHA cnpsamoBaHicTe HTII:

Bnyins HTII Ha moBKiJjs:

BrnpoBagskeHHs HTII: He snposamxkeHo

ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: -
3aKiHYeHHs eTamy:

Crno>kuBavi NPpOAYKILi: -

IlepcneKTHBHI PHHKHU. -

XapakTep CriBpOoGIiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0GCST iHBECTHIIiH, THC. TPH.: 220
IlpaBa, 0 HaJAIOThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-eKOHOMiYHe OOrpyHTYBaHHSI:
IToTeH1iaIbHUI 0OCST IPOAAIKY, THC. TPH.: 0
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamist:
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X. 3aKkJI04Hi BizoMmocCTi

KepiBHHK 10pH J.IPI‘IHO’I' ocoou Kanpuenko Bitasniii IBaHOBUY

IlepeJtik 0Cci0O-BHKOHABILiB

ABkceHT'eB Osekcangp CepriioBud

BignoBigasibHUI 3a HiATOTOBKY

00JIiIKOBHX JOKYMEHTIB
Tenedon

Peectpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peeCcTpallilo HayKOBOi

OisSIIBHOCTI




