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1. luceprauiiine nocaigKeHHs IPUCBsYeHE BUBYEHHIO O-reTepo3aMimeHux MIDA 6oponatis. KitouoBa posb
BimBoguThes auun MIDA 6opoHatam. Po3po6sieHo MeToz, CUHTe3y TpUPYHKLiOHANbHOro C2-6y1iBesbHOro 6J10Ky —
1-(rpumeTuncumnin)sidin MIDA 6oponaty. IIpoBefieHO OpTOrOHaJIbHI [IepeTBOPEHHS! BUILE3rafilaHoi CII0YKY 33
TpboMa QYHKIIOHATIBHUMU I'pyliamu. Briepiie po3pob6sieHo MeTof, in situ reHepyBanHs popmin MIDA 6opoHary -
nepmoro romosiory knacy auua MIDA 6oponartis. I1iniobpaHo yMOBU NIPOBEEHHS IOTO PeaKLiil 3 MIUPOKAM KOJIOM
Hyks1eodiniB. 3’1COBaHO, 1O peaKuifHa 3[aTHICTh KAPOOHINIBHOI IPYIU € MOLIOHOI0 10 amipaTUIHUX albIEeTiniB.
Jieto meTanoopraniynux C-HyK1eoQisiB ofgepkaHo O-TipOKCMOOPOHATU F'OMOaliJIbHOTrO, IIPOIAPrijIbHOTO Ta
aJIbJ0JILHOTO TUIIB, KOTPi 6yJIO JOOKMCHEHO [0 BifIIOBIIHUX aJIKiHi-3aMillleHMX aliuI00POHATIB Ta O-
nrkap6oHinpHUX MIDA 60poHatiB. CuHTE3 CIIOJIyK 060X TUIIIB € 6e3npelneneHTHUM. Po3pobieHo MeTom, ofgep>KaHHs

anidaTnyHUX 0-60pUIbOBAHUX O-OPOMOKETOHIB, 10 MICTSTh QYHKIIOHAJBHI Ipynu (€Tepu, ecTepu, Kapoamar)



BUXOJA4M 3 O-3aMileHux BiHisn MIDA 6oposaris. [lJocinskeHo Mexki 3acTocyBaHHS po3pobiieHoro merony. [TokazaHa

MOYKJIMBICTb BUKOPUCTAHHS OJlep>KaHUX CIIOJIYK B SIKOCTi MOHO- Ta JuesieKTpodinis.

2. This thesis is devoted to the study of o-heterosubstituted MIDA boronates. A key role among them is addressed
to acyl MIDA boronates - a novel class of organoboron compounds. Great attention is focused on the investigation
of the reactivity of the carbonyl group of acyl MIDA boronates toward nucleophiles, which are typical for aliphatic
aldehydes. In addition, the synthesis and study of aliphatic o-borylated o-bromoketones were performed. A method
for the synthesis of a trifunctional C2-building block - 1-(trimethylsilyl)-vinyl MIDA boronate has been developed.
Orthogonal transformations of the above-mentioned compound were carried out according to all three functional
groups. A procedure for the preparation of acyl MIDA boronates based on 1-substituted alkenyl MIDA boronates
has been explored. Optimal results were obtained in the case of a two-step sequence: dihydroxylation of an alkene
group followed by cleavage of the obtained diol with periodic acid. A method for in situ generation of formyl MIDA
boronate - the first homologue of the acyl MIDA boronate class has been developed in this work for the first time.
The compound has been synthesized by oxidation of hydroxymethyl MIDA boronate under modified Swern
reaction conditions. Formylboronate has been characterized by NMR on 1H and 13C nuclei, and its stability was
investigated. The conditions for its reactions with a wide range of nucleophiles were investigated. The study of its
reactions with heteroatom nucleophiles has confirmed the hypothesis that the reactivity of its carbonyl group is
similar to that of aldehydes. Testing of organometallic C-nucleophiles in the addition reactions to the formyl MIDA
boronate has been done The search for reagents with an optimal balance of nucleophilicity and basicity has lead up
to the successful addition of allyl- and propargyl-zinc reagents, alkynyl-titanium reagents, and lithium enolates of
ketones, esters, and nitriles. Homoallyl and allenic o-hydroxyboronates; propargyl o-hydroxyboronates, and
borylated aldols have been obtained by the action of the above reagents on pre-generated formyl MIDA boronate.
The obtained propargylic o-hydroxyboronates and aldols were oxidized to the corresponding alkynyl-substituted
acylboronates (borylated ynones) and o-dicarbonyl MIDA boronates. The synthesis of the compounds of both types
is unprecedented. The possibility of using n-dicarbonyl MIDA boronates as 1,3-dielectrophiles was shown in the
examples of cyclization to borylated pyrazoles. A method for preparation of the aliphatic o-borylated o-
bromoketones containing functional groups (ethers, esters, carbamate) has been developed starting from o-
substituted vinyl MIDA boronates. A key transformation of the synthetic sequence is the bromohydroxylation of
alkenylboronates by the action of N-bromosuccinimide in aqueous medium. For most of the tested substrates, the
reaction is regiospecific and stereoselective. In general, it occurs with the retention of the C-B bond and it is
tolerant to such functional groups as ethers, esters, and the remote carbamate-protected amine. However, the
involvement of nucleophilic functional groups has been observed in the bromo-hydroxylation step of alkenyl MIDA
boronates, in the cases, where five-membered cycles formation is possible and electrofuges such as benzyl and
tert-butyl groups are present. All obtained vicinal bromohydrins have been successfully oxidized to o-borylated o-
bromoketones. The possibility of using these compounds as mono- and dielectrophiles has been demonstrated by
examples of nucleophilic substitution of the halogen atom and heterocyclization to borylated thiazoles and furan.
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