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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOpPHK: 31.21

Tema gucepranii:

1. CuHTe3Ta nepeTBopeHHs cTabinbHUX Kap6eHiB psaay 1,2,4-Tpuazony

2. Synthesis and transformations of stable carbenes of the 1,2,4-triazol series

Pedepar:

1. lenpoTOHYBaHHSM BiiTIOBITHUX COJIEN TPET-OYTOKCHOM KaJlil0o CHHTE30BaHO HOBUI PsJL CTabiIbHUX KapOEHiB -
1-tper-6yTuin-3,4-niapui-1,2,4-Tpruason-5-inineHis, y Tomy unciui puyoposamimenux B N4-apunabHomy sapi. [Ipu
HarpiBaHHi 1-TpeT-6yTun-3,4-giapuin-1,2,4-Tpuason-5-inifeHis Brepiue BUSBIEHO PEAKIiI0 TaHAEMHOTO
aBTOINEPETBOPEHHS BKa3aHUX KapbOeHiB, 110 MPUBOIUTL N0 S5-aMinnuHo-1,2,4-Tpua3oJiiB. YCTaHOBIEHO HAIPSIMKU
peaxliii kap6eHis psay 1,2,4-Tpuasosa 3 KapbogiiMmizamu: 3 askinapuakapooaiiMinamMu oTpUMYIOTHCS 5S-aMiuHO-
1,2,4-Tpuasony, 3 nudeHinKapoogiiminom 1,2,4-Tpuasosno-cnipo-iMigasosniguH. Brepiie okasaHo, o CTabilbHi
rerepoapomMartnyHi 1,2,4-Tprasosn-5-inifeHu 35aTHi pearyBaTy 3 eCTEPHOI0 PYHKLI€I0 MaJIOHOBOTO €CTEPY 3
YTBOPEHHSIM LIBITTEPHOHHUX CIOJIYK - 1-asnKin-3,4-niapuin-1,2,4-Tpuasoniii-5-(2-kapboeToOKCUBUHIN-1-0KCUIB.
3HaiiieHe nepeTBOPEHHS! € Meplloio KapoeHoBo Bepcieto peaxuii KisitzeHa. [Ipsmoro gieto 1,2,4-Tpraszon-5-
iminenis Ha comi migi(I), HiKesto i manazio OTpUMaHoO BifOBiNHI 6ickapOEeHOBI KOMILJIEKCH COJIel MeTaliB. Briepie

3HalieHi KapOeHOiHI nepeTBOPEeHHsI Me300HHOI cioyyku - 14-nudenin-1,2,4-tpuasoniii-3-deHiniminy. ITpu



IeIPOTOHYBaHHI TPeT-O0yTOKCUIOM KaJlilo B IPUCYTHOCTI KUCHIO BiZl0YBA€ThCSl OKCUALLISI IPOMDKHOTO
imimokapbeny 3 yrBopeHHsM 1,3-nudenin-2-Peninazoaminuny. Peakiii Me30ioHy 3 CipKoIo JAIOTh BillTOBIIHUI
TPHA30JITIOH a 3 OEH3UJIiIEHMaJIOHOHITPUIIOM - IIPOAYKT NpUeAHaHHs - 3-¢eHinamino-1,4-gudenin-1,2,4-
Tpuaszoniit-5-(1,1-guuiano-2-denineranin). 3 consimu Mizi(l) yrBOpIoOTbCS BifIIOBifHI MOHO- i 6icKap6eHOBi
KOMILIeKCcH. Biosoriunui gocnimkenHs in vitro nokasanu, mo 1-tpet-6ytuin-3-o-xaopdeHin-4-n-payopodeHimn-
1,2,4-Tpuazosniii-5-(2-kap60eTOKCUBMHIN-1-0oKcup) npurHivye pict S. aureus i M. luteum. BctaHoBeHO, 110 Honu,
6ic-(1-TpeT-6yTun-3-deHin-4-n-6pomdeHin-1,2,4-Tpruaszon-5-isnifeH)nanazio Npospise KaTaliTUYHi BIaCTUBOCTI
IIpPY BUKOPUCTAHHI HI0T0 B peaKliii JerajloreHyBaHHs raJlor€HapOMaTUYHUX CIIOJIYK.

2. A new series of stable carbenes - 1-tert-butyl-3,4-diaryl-1,2,4-triazol-5-ylidenes including fluorosubstituted in a
N4-aryl ring was synthesized by deprotonation of the respective salts with potassium tert-butoxide. The first
tandem autotransformation of stable carbenes was found upon heating of 1-tert-butyl-3,4-diaryl-1,2,4-triazol-5-
ylidenes to afford 5-amidino-1,2,4-triazoles. The reaction pathways of 1,2,4-triazol-5-ylidenes with carbodiimides
were established: 5-amidino-1,2,4-triazoles are formed with alkylarylcarbodiimides, 1,2,4-
triazolospiroimidazolidine is formed with diphenylcarbodiimide. It was found for the first time that the stable
carbenes 1,2,4-triazol-5-ylidenes react with a malonic ester to afford heterocyclic zwitterionic compounds 1-alkyl-
3,4-diaryl-1,2,4-triazolium-5-(2-carbethoxyvinyl)-1-oxides. This transformation can be considered as a new
carbene version of Claisen reaction. New biscarbene complexes of transition metal salts were synthesized from
1,2,4-triazol-5-ylidenes and copper(l), nickel and palladium salts. Carbenoid transformations of mesoionic 1,4-
diphenyl-1,2,4-triazolium-3-phenilimide were found and studied for the first time. The oxidation of the
intermediate imidocarbene takes place upon deprotonation with potassium tert-butoxide in the presence of
oxygen to form 1,3-diphenyl-2-phenylazoamidine. The mesoion reacts with sulphur to give the triazolthione, with
1-phenyl-2,2-dicyanoethylene it gives the adduct 3-phenilamino-1,4-diphenyl-1,2,4-triazolium-5-(1,1-dicyano-2-
phenylethanide). Mono- and biscarbene complexes are formed under the action of copper(l) salts. The in vitro
pharmaceutical exploration showed that 1-tert-butyl-3-o0-4-p-fluorophenyl-1,2,4-triazolium-5-(2-
carboethoxyvinyl-1-oxide) decreases the growth of S. aureus and M. luteum. Bis-(1-tert-butyl-3-phenyl-4-p-
bromophenyl-1,2,4-triazol-5-ylidene) palladium iodide was found to exhibit the catalytic activity in dehalogenation
of halogen substituted arenes.
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