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Pedepar:

1. Inceprauiiina po60Ta IPUCBIYE€HA BUBYEHHIO HOBUX MiIXOJiB 3aCTOCYBaHHS 6i()yHKIIOHAIBHUX HITPUJIIB
(30kpema, aMiHOHITPUIIIB, LIiaHOTIAPUHIB Ta LiaHOAJKINCYIb(OHINDIYOPUIiB) 17151 CUHTE3Y Sp3-30araueHux
CYyJIbTaMiB Ta CyJIbTOHIB, 1110 37€061/IbIIOr0 MAIOTh CIIPOLMKIIIYHY OiLUKIIYHY CTPYKTYPY. OCHOBHUMU
CHHTETUYHUMMU Iligxoaamu 6ysio o6paHo KapbaHioHHY nukiizatito (CSIC) rinpokcu- Ta aMiHOHITPUIIB, @ TAKOX
BiHOBHY LIMKJIi3allilo LiaHoasKincyaboHindayopunis. PozpodseHo meror Et3N-kaTanizoBaHOTro
cysb(OHINIOBaHHS aMiHOHITPUIIIB MeTUII-2-(XJI0PCY Ib(OHIN)aLleTaToM 3 YTBOPEHHSIM Ha Mepilii cTafii
cysboHaminiB (MOXKyTb OyTU 3apeeCTPOBaHi CIIEKTPOCKOIIIUHO), 5IKi 6€3 BUAiTIeHHs 3 peakLiiiHoi cyminii
OJJHOPEAKTOPHO IIBUIKO BCTYIAIOTh Y HACTYIHY CTAlil0 — (POPMYyBaHHS KapOAHiOHIB 3 IIOAJIbIIO0
BHYTPILIHbOMOJIEKYJIIPHOIO KOHAEH A€o 3a peakuieio Topa, fKa 3aBepilyBalach YTBOPEHHAM MeTUI-4-aMiHO-

1,1-miokco-1n06-i30TiazonifiH-5-KapO6oKcuaTiB (0-eHaMiHO-O-CyJbTaM-0-KapOokcusaTis). JloCipkeHo BILJIMB



CTEpPEeOeJIEKTPOHHUX (HAKTOPIB HA 3arajabHUM BUXiJ, CyJbTAMKapOOKCUIIATIB, 30KPEMA, B 3aJI€KHOCTI Bif] po3mipy
3aMICHUKIB Y BUXiIHMX aMiHOHITpUIax 32 TppOMa TOUYKaMu Bapiauii (TeTpazamimeHnuii atom Kapbony Ta atom
HiTporeHy) Ta HasIBHOCTI 1O0JAaTKOBUX €JIEKTPOAKLIEITOPHUX BlacTUBOCTE. [loKazaHo, 110 HallMeHIlli BUXOAU
cynbTamiB crioctepiraiotbest 45t C/N-¢eHin-3amileHnx aMiHOHITpUIIiB Ta Hait6inb KOH(POpMaIlLiiiHO 06’eMHOTO
LMKJIOTENTUIIEHOBOIO 3aMiCHUKA. JJ0JATKOBO PEHTTEHOCTPYKTYPHUI aHali3 [10Ka3as, 110 aMiHOTpyIla Mae Sp2-
ribpuAM30BaHUI XapaKTep, € CIUIOWEHOIO, JIEKUTD Y IUIOIMHI Cy/IbTAMKapOOKCUIATHOTO (PPAarMeHTa, i OJJUH 3
IIPOTOHIB aToMa HiTporeny eHaMiHHOTo ¢)parMeHTa yTBOPIOE BOAHEBU 3B'30K 3 KAPOOHIJIBHOIO I'PYIIOK €CTEPHOI
rpynu. [IpoBeneHo cybGOHIMOBaHHS LiaHOTiIPUHIB METUII-2-(XJIOPCYJIb(OHI)ALETaTOM Ta
XJIOpCYJIb(OHINALETOHITPUIOM. BCTaHOBJIEHO, 1O 5K i BUNIQAKY aMiHOHITPUJIiB, yTBOPEHI Ha Iepuliii cTazii
cysboHaTU (MOXYTb OYTH 3apeeCTPOBaHi CIIEKTPOCKOIIIYHO) O/1pa3y BCTYIAIOTh Y peakllilo Kap6aHiOHHOI
LMKJIi3allii 3 yTBOPEHHSIM O-€HaMiHO-O-CYJbTOHIB. [I0Ka3aHo, 0 BILJIMB CTEPUYHOrO (PAKTOPA Y CYJIb(OHIIIOBAHHI
LiaHOTiApYHIB 6yB HECYTTEBUM, a BUXiJ] IIPOIYKTiB 371€61/1b1I0r0 BU3BHAYABCS BilHOCHOIO CTabiNbHICTIO
cynbdoninxnopugy. JocaimKkeHo 3aKOHOMIPHOCTI Ta MEXi 3aCTOCYBaHHS OJJHOPEAKTOPHOTO CYJIb(MOHINIIOBaHHS ~
LuMKJizauii. 30KkpeMa, BUKOPUCTaHHS (PpeHiIMeTaHCyNbPOHIIXIOPU-1Y Yy peakuii 3 LjiaHorinpruHamu 3a TUTIOBUX YMOB
371,€61IbIIOr0 MPYMBOAUTD 10 YTBOPEHHS BiIIOBIIHMX HELMKIIi30BAHUX LIiaHOAJIKaHCYIb(OHAaTIB. [Toganbina
Kapb6aHioHHa nukiizanis mig gieto t-BuOK y IM®A 3aBepuryeTbcsl yTBOPEHHSIM ~(eHin -~eHaMiHO 0-CYJIbTOHIB 3
BUXOJAaMU 10 77%. PEHTTeHOCTPYKTypHE [OCIiI>KEHHSI MOHOKPUCTAJiB (PEHIICYIbTOHY [10Ka3ajo IipaminanbHy
KoH@irypauito aroma HiTporeHy, a TakoX HEKOIJIaHAPHICTb (PEHIIbHOTO Ta CYJIbTAMOBOr'O LIMKJIIB BiTHOCHO OIVH

OZJHOTO.

2. The dissertation work is devoted to the study of new approaches to the use of bifunctional nitriles (in particular,
aminonitriles, cyanohydrins, and cyanoalkylsulfonyl fluorides) for the synthesis of sp3-enriched sultams and
sultones, which mostly had a spirocyclic bicyclic structure. Carbanion-mediated sulfonamide (sulfonate)
intramolecular cyclization (CSIC) of hydroxy- and aminonitriles, as well as reductive cyclization of
cyanoalkylsulfonyl fluorides were chosen as the main synthetic approaches. A method of Et3N-catalyzed
sulfonylation of aminonitriles with methyl 2-(chlorosulfonyl)acetate was developed with the formation of
sulfonamides in the first step (they could be observed by 1H NMR spectroscopy). The latter ederivatives without
isolation from the reaction mixture rapidly proceeded in the next step of the process, i.e. the formation of
carbanions with further intramolecular condensation by the Thorpe reaction, which resulted in the one-pot
formation of methyl 4-amino-1,1-dioxo-106-isothiazolidine-5-carboxylates (0-enamino o-sultam o-carboxylates). The
impact of stereoelectronic factors on the total yield of sultam carboxylates was studied, e.g. the size of the
substituents in the starting aminonitriles at three variation points (tetrasubstituted carbon atom and nitrogen

atom) and the presence of additional electron acceptor properties. It is shown that the lowest yields of sultams are
observed for C/N-phenyl-substituted aminonitriles and the most conformationally bulky cycloheptylidene
substituent. Additionally, X-ray structural analysis showed that the amino group has an sp2-hybridized character,

is flattened, and lies in the plane of the sultam carboxylate fragment, while one of the protons of the nitrogen atom
of the enamine fragment forms a hydrogen bond with the carbonyl group of the ester group. 7 Cyanohydrins were
sulfonylated with methyl 2-(chlorosulfonyl)acetate and the corresponding acetonitrile. Analogously to the case of
aminonitriles, it was found that the sulfonates formed in the first step (could be observed by NMR spectroscopy)
were immediately subjected to the carbanion cyclization reaction to give the corresponding n-enamino-o-sultones in
the one-pot manner. It was shown that the influence of the steric factor in the sulfonylation of cyanohydrins was
insignificant, and the yield of products was mostly determined by the relative stability of the sulfonyl chloride. The
scope and limitations of the one-pot sulfonylation - cyclization were studied. In particular, the use of
phenylmethane sulfonyl chloride in the reaction with cyanohydrins under typical conditions mostly leads to the
formation of the corresponding non-cyclized cyano alkane sulfonates. Further carbanion cyclization proceeded
upon the treatment with t-BuOK in DMF and resulted in the formation of o-phenyl o-enamino o-sultones with yields
up to 77%. An X-ray structural study of single crystals of phenyl sultone showed a pyramidal configuration of the
Nitrogen atom, as well as non-coplanarity of the phenyl and sultam cycles.
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