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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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YKpainu

Kopg 3a €IPIIOY: 05417325
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYyOPHK: 31.21

Tema guceprauii:
1. TPUOTOPOMETWJIKETIMIHU TA IX TETEPOLIMKIIIYHI AHAJIOTU B PET1O- TA CTEPEOCEJIEKTUBHUX
PEAKIIIAX I3 C-HYKJIEODIIIAMU

2. TRIFLUOROMETHYLKETIMINES AND THEIR HETEROCYCLIC ANALOGS IN REGIO- AND STEREOSELECTIVE
REACTIONS WITH C-NUCLEOPHILES

Pedepar:

1. lucepranifina po60oTa MpucBsYeHa NOCiIKeHHIO PErio- Ta CTEPe0CeIeKTUBHUX TEPEeTBOPEHD al[UKITiYHUX
TPUPTOPOMETUIIKETIMIHIB Ta iX reTEPOLUKIIIYHUX aHAJIOTIB B PEaKLisgX 3 LIIMPOKUM KOJIOM (PYHKIiOHaIbHUX C-
HyKy1eodiniB. B pe3yabTaTi po3p0o06sieHi OpUriHabHI NiIX0OH, y TOMY YUCJIi i aCHMETPUYHI, JO CUHTE3Y XipaJbHUX
NOXiJHUX O-TPUPTOPOMETHUI O-TPETUHHUX aMiHiB: 0-aMiHOKETOHIB, 0-aMiHOKUCJIOT Ta YaCTKOBO HEHACMYEHUX
NipUMIZMHOBUX CHUCTEM, $Ki € IEPCIEKTUBHUMU CUHTETUYHUMU 6JIOKaMU Ta MOJIEKYJISIPHUMU CKeDOIIaMu J1JIs1
3aCTOCYBaHHS B MeJIMYHil xiMii. BcTaHOBI€HI 3arajibHi 3aKOHOMIPHOCTI IPOLECIB JeKapOOKCUIIIOBATIbHOTO
NIpUETHAHHS MTOXiITHMX MAJIOHOBOI KMCJIOTH, LiaHOLTOBOI KUCJIOTY Ta O-KETOKUCIIOT 10 1-apun-2,2,2-

TpudTOpOETUIIKETIMIHIB Ta 4-TpudTopoMeruimnipuminuH-2(1H)-oHiB, po3pobeHi edeKTHBHI METOAY Ofep>KaHHS O-



(reT)apun-o-pTopoaKin-0-aMiHOKUCJIOT Ta iX MOXiJHMX, 4 TAKOX (PYHKLIOHAIBHO 3aMillleHuxX 4-TpudTopomeTni-1,2-
IUTiTpONipUMIIMH-2-0HiB i3 CTEPEOreHHUM aTOMOM KapOoHY. BcTaHOBIEHO B3a€MO3B'I30K MK CIIiBBiIHOLIEHHSIM
perioisoMepHUX NPOAYKTiB IpueaHaHHs C-HyKeodiniB 1o 4-Tpudpropomerunnipumiann-2(1H)-oHiB i cTpyKkTypoo
nipUMiIMHOBOrO CyO6CTpaTy, NPUPOIOIO KaTali3aTopa Ta peakUiiHUMUA YMOBaMU, 1O JO3BOJINJIO KOHTPOJIIOBATU

perio- Ta €HaHTIOCENIeKTUBHICTb TAKUX MPOLECIB Ta 3AIICHUTHU LiiJIeHaPaBI€eHN CUHTE3 6QKaHUX PerioisoMmepis.

2. The thesis is devoted to the study of regio- and stereoselective transformations of acyclic
trifluoromethylketimines and their heterocyclic analogues in reactions with a wide range of functional C-
nucleophiles. As a result, original approaches have been developed, including asymmetric, for synthesizing chiral
derivatives of o-trifluoromethyl o tertiary amines, e.g. 0-aminoketones, o-amino acids and partially unsaturated
pyrimidine systems, which are promising synthetic blocks and molecular scaffolds for application in medicinal
chemistry. For the first time, an effective asymmetric organocatalytic method for obtaining enantiomerically
enriched 4-amino-4-aryl-5,5,5-trifluoropentan-2-ones has been developed starting from N-unsubstituted
aryltrifluoromethylketimines. Semi-empirical and ab initio calculations were carried out to explain the observed
experimental enantioselectivity. Application of the obtained products in preparation of various optically active
trifluoromethyl-containing heterocyclic systems was demonstrated. A decarboxylation addition of malonic acid
derivatives, cyanoacetic acid and o-keto acids to aryltrifluoromethylketimines and 4-trifluoromethylpyrimidin-
2(1H)-ones has been investigated. Based on this approach, efficient methods for preparation of o fluoroalkyl-o-amino
acids and their derivatives, as well as functionally substituted 4 trifluoromethyl-1,2-dihydropyrimidin-2-ones with
a stereogenic carbon atom were developed. Synthetic application of n-aryl-o-trifluoromethyl-o-amino acids as
multifunctional building blocks for the construction of promising heterocyclic derivatives such as 4-aryl-4-
(trifluoromethyl)-1,3-oxazin-2-ones, 8-aryl-8-(trifluoromethyl)-5-oxa-9-azaspiro[3.5]nonanes, 2-aryl-2-
(trifluoromethyl)azetidines and 3-(aryl)-3-(trifluoromethyl)-2,3-dihydro-1H-pyrrolizine-1-ones was shown. A new
cyclocondensation of readily available benzyl N-(1-chloro-2,2,2-trifluoroethylidene)carbamates with o-
aminocrotonates gave rise to previously unknown esters of 4-trifluoromethyl-1,2-dihydropyrimidine-5-carboxylic
acid. It was shown that the prepared products represent a convenient synthetic platform for preparation of
trifluoromethyl-substituted 2-aminopyrimidine-5-carboxylates, 2-oxo-6- (dialkylamino)methyl-1,2-
dihydropyrimidine-5-carboxylates, 1,2-dihydropyrimidine-5- carboxylic acids and 2-o0x0-1,2,3,4-
tetrahydropyrimidine-5-carboxylates. As found, the Chan-Evans-Lam reaction of 1-unsubstituted 4-
fluoroalkylpyrimidine-2(1H)-ones with boronic acids is a preparative method for the synthesis of previously
unavailable N1-(het) aryl- and N1-alkenyl-4-fluoroalkylpyrimidine-2(1H)-ones. It was shown that addition of C-
nucleophilic reagents to the n-conjugated system of 4-trifluoromethylpyrimidin-2(1H)-one’s endocyclic C=N and
C=C bonds occurs in accordance to the principles of classic kinetic and thermodynamic control and leads to
regioisomeric tetrahydropyrimidines - adducts derived from 3,4-addition and adducts of conjugated 3,6-addition.
The asymmetric organocatalytic reaction of 4 trifluoromethylpyrimidin-2(1H)-ones with acetone is an example of
equilibrium system in which Michael products are reversibly formed under kinetic control conditions and are
prone to intermolecular rearrangement to isomeric thermodynamically stable Mannich products. The latter were
isolated in enantioenriched form (40-69% ee) using (S)-1-(2-pyrrolidinylmethyl)pyrrolidine as a chiral
organocatalyst. In a further study, a stereoselective asymmetric synthesis of analogous regioisomeric nitromethyl-
substituted 4 trifluoromethyl-3,4-dihydropyrimidin-2(1H)-ones has been developed by asymmetric bifunctional
thiourea-catalyzed nitro-Mannich reaction with nitromethane. Nitromethane adducts were used for synthesis of
isomeric pyrrolo[3,4-d]pyrimidine-2,5-dione derivatives by zinc reduction of the nitro group and subsequent
cyclization of amine intermediates to the target products. Regioselective hydrocyanation of 5,6-unsubstituted 4-
trifluoromethylpyrimidin-2 (1H)-ones with trimethylsilylcyanide in organocatalytic conditions and subsequent
conversion of isolated unstable carbonitriles into the corresponding stable methyl esters was proposed as a
preparatively convenient approach for synthesizing previously unknown trifluoromethyl derivatives of 4,5-
dihydroorotic acid analogues in racemic and enantiomerically pure forms. A new example of a rare dipolar
orthogonal intramolecular C-F...C=0 interaction between fluorine atom of the CF3 group and carbon atom of the
ester group of methyl 2-ox0-6- (trifluoromethyl) hexahydropyrimidine-4-carboxylate was found in crystal state.
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