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1. Cuntes Ta BnacTuBOCTi 3,3-nu3aMileHnx QyHKLiOHAI30BAaHUX OKCETaHiB

2. Synthesis and properties of 3,3-disubstituted functionalized oxetanes

Pedepar:

1. Incepranifina po60Ta IPUCBIYEHA CUHTE3Y 3,3-IU3aMillleHUX OKCETaHIB Ta KOMIIJIEKCHOMY BUBUEHHIO iX (i3uKo-
XiMiUHMX TTapaMeTpiB i CTabiIbHOCTI 32 YMOB TUIIOBAX CUHTETUYHUX IIEPETBOPEHB. [IpobaemaTKa CTabiIbHOCTI
OKCETaHOBUX (PParMeHTiB € KJII0UOBOIO [1JIs iX I0JaJIbIIOT0 3aCTOCYBaHHS Y MEIUYHIN XiMii, OCKiIbKM OKceTaHU
IIMPOKO PO3IJISIAAIOTHCS SIK IEPCIIEKTUBHI sp3 -30aradeHi pparmeHnTu 1151 moaudikallii 1ikapCbKUX MOJIEKYIL.
BopHouac y siteparypi nomupeHe ysiBJIEHHS IIPO IXHIO BUCOKY YYTJIMBICTD O KUCJIOTHOTO CEPENOBUILA TA
0OME>KeHy XiMiYHY CTIMKICTh. Y MeXXax IucepTauiiiHOro AOCIiIpKeHHs [IepeBipeHo peakLifiHy 34aTHICTb Ta
CTabiJIbHICTh OKCETAaHOBOIO f7lpa B Pi3HUX XiMiUHMX YMOBax, a TaKOX po3p0o06JIeHO HaJiliHi ONTUMIi30BaHi METOIUKU
(dyHKUioHaNi3aLii 3 ypaxyBaHHSIM MOXJIMBUX CUHTETUYHUX OOMEKeHb. Y POOOTI BUKOPUCTAHO KOMEPLIIHO
IOCTYITHUI OKCEeTaH-3-OH SIK BUXIiJIHWI1 peareHT s nobynoBu cepii pyHKuioHami30BaHuX 3,3-u3aminieHnx

OKCETaHOBUX IOXigHMX. CHHTEeTUYHI MiTX041 OXOIJIIOBAJIM KJIacKu4Hi peakuii pyHKIioHanizanii KeToHiB, 30Kkpema



peakuito llITpekepa, peakuito AHpi Ta peakuiro XopHepa-Bogcsopra-EMMOHCA. BcTaHOBIIEHO, 10 peaKLis
IlITpekepa 3 BukopuctanHsam TMSCN Ta miankinamiHiB go3BoJisse OTpUMaTH 3-1iaHO-3-aMiHOOKCeTaHU 6e3
PO3KPUTTS LIMKJY, IO BiIKPUBAE MOKJIMBOCTI JJIsl TIOJJAIbIOTO CUHTE3Y MOXiAHUX aMiHOKUCIIOT. OCO6JIMBY yBary
MIPUIiJIEHO TiIpOoJIi3y HITPUJIIB Ta €CTEPIB Y JIY)KHOMY CEPELOBUII], TOJIEPAHTHOMY [0 OKCETaHOBOTO S1pa, TOL| SIK
TrifpoJIi3 y KUCJIOMY CepefoBuIL IPU3BOAVB 10 PO3KPUTTS LIUKILY.

2. The dissertation is devoted to the synthesis of 3,3-disubstituted oxetanes and the comprehensive investigation
of their physicochemical parameters and stability under typical synthetic transformations. The stability of oxetane
fragments is a crucial aspect for their further application in medicinal chemistry, as oxetanes are widely regarded
as promising sp3 -enriched motifs for modifying drug molecules. Nevertheless, the prevailing notion in the
literature suggests their high sensitivity to acidic media and limited chemical robustness. Within the framework of
this dissertation, the reactivity and stability of the oxetane core under various chemical conditions were
systematically evaluated, and reliable, optimized methodologies for functionalization were developed, taking into
account potential synthetic limitations. Commercially available oxetan-3-one was the starting material for
constructing a series of functionalized 3,3-disubstituted oxetane derivatives. The synthetic approaches
encompassed classical ketone functionalization reactions, including the Strecker reaction, the Henry reaction, and
the Horner-Wadsworth-Emmons reaction. It was established that the Strecker reaction employing TMSCN and
dialkylamines provides access to 3-cyano3-aminooxetanes without ring opening, enabling the synthesis of amino
acid derivatives. Special attention was paid to the hydrolysis of nitriles and esters under basic conditions, which
proved tolerant of the oxetane core, whereas acidic hydrolysis led to ring opening.
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