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1. Incepranifina po60Ta IpUCBIY€HA PO3POOJIEHHIO €(EKTUBHUX, TPENAapaTUBHO 3pyYHUX i MacIITabOBAHUX
CHMHTETUYHUX MiIXO/iB 10 HOBUX (PYHKIIOHANi30BAaHUX HACMYEHUX OILMKJIIIYHMX KapKaciB (6inukio[3.2.0]renTany,
2-azabinukio[3.2.0]rentany Ta 2-a3abinykio[4.2.0]Jokrany), siki € BUCOKOIIEPCIIEKTUBHUMU SIK Sp3-30araveHi
KOHQoOpMaliliHO 06Me>KeHi Oy1iBeJbHi 0JI0KH 1711 MEAUYHOI XiMii. AKTyasIbHICTb AOCJIIIPKEHHS 3yMOBJIEHA
HeOOXigHICTIO pO3LMIMPEHHS OCTYIIHOTO TPUBUMIPHOIO XiMiYHOTO TPOCTOPY IJIIXOM CTBOPEHHSI YKOPCTKUX
HAaCUYEHUX CUCTEM, 30ATHUX BUCTYIATH 6i0i30CTEpHUMY 3aMiHAMU IIOITMPEHNX MOHOLMKJIIYHYX (MIiNepruinH) Ta
apoMaTHMyHuX (6e€H3€H) CTPYKTYP Y 6i0JIOTiYHO aKTUBHUX MOJIEKYJIax. Y pe3ysbTaTi BUKOHAHHS pOOOTH aBTOPOM
PO3p06JIeHO NPSIMOIIHIMHUE Nifxifn 0o 3,6-au3aMilleHuX NoXiAHUX 6iuukio[3.2.0]renTany Ha OCHOBI
MDKMOJIEKYJISIPHOTO [2+2] LIMKJIONPUEAHAHHS JUXJIOPOKETEHY 10 (PYHKIIOHAI30BaHUX LUKJIOIIEHTEHIB 3

[IO/IA/IBIINM BiTHOBHUM JexJIopyBaHHSIM. OnTuMizallis yMoB (3aMiHa JieTunoBoro etepy Ha 1,4-miokcaH) 1o3Bona



BiIMOBUTUCS Bifl, BUKOpUCTaHHS TOKCMYHOro POCI3 Ta ycnilmHo MacmtabyBaTy CUHTE3 KJIIOYOBUX iHTEPMEIiaTiB 10
IecsaTKiB rpamiB 3a oguH minxin (mo 43.9 r). Ha ocHOBI oiep>kaHuX KEeTOHIB CUHTE30BaHO CEPil0 HOBUX
aMiHOCIIUPTiB, METOKCUIIOXiIHUX Ta aMiHOKMCJIOT. Takox po3p0o6JieHO OpUTiHAIbHY CUHTETUYHY CTPaTerilo
no6yJ0BY a30TBMICHUX KapKaciB — 2,6-1M3aMillleHUX NoXigHux 2-a3abinukio[3.2.0]rentany Ta FOMOJIOTIYHOrO 2-
a3ab6iunkio[4.2.0]okrany, sgka 6a3yeTbCsl Ha MOCJIiLOBHOCTI peakiil: MibKMOJIEKyJIsIpHe [2+2] HUKJIONpUeJHAHHS
KeTeHY /10 eJIEKTPOHHO-30araueHux ajkeHiB O BiJHOBJIEHHS O BBEJEeHHS asugHoi QyHKIiI 0 BHYTPILIHbOMOJIEKYJISIPHA
JlaKTaMmiszalis Ta nogasblii (PyHKLiOHAIbHI NepeTBopeHHs. He3Bakalouu Ha IOMipHY ab0 HU3BKY
CTEPEOCEJIEKTUBHICTb PAaHHIX CTafiiA, LiNbOBI IPOAYKTU BUAINIEHO Y BUIJIAA] IHINBIIyaNbHUX iacTepEOMEDIB
3aBISIKM 3aCTOCYBaHHIO KpUCTasi3alii Sk BUCOKOe(dEeKTHBHOIO METOAY OUUIEeHHS IPOMDKHUX 260 KiHLIeBUX
JIaKTaMiB Ta aMiHiB. MacITaboBaHiCTh PO3PO6IEHUX CXEM MiATBEpIKeHa Ofeps>KaHHIM LiTbOBUX a3a0iLIUKIIiYHUX
CIIOJIYK Y KiIbKOCTSIX 67113bK0O 30-32 I 3a 0fjMH 3anycK. byJloBy Ta BiHOCHY KOH(Iirypalilo CHHT€30BaHUX CIIOJIYK
HaZiliHO IOBeJeHO KoMIieKcoM (Ppizuko-ximiuaux metonis (IMP, SIEO, PCA). JocnimkeHo ¢pizuko-ximiuni
BJIaCTMBOCTI (0OCHOBHICTb pKa, sinodinpHicTs LogP) oTprManux aMiHOCIIMPTIB Ta aMiHOKUMCIIOT, @ TAKOX yIieplie
371iICHEHO KOMILJIEKCHE CTPYKTYPHE OLIiHIOBaHHS FeOMeTPii HOBMX KapKaciB 3a JJOIIOMOTOI0 aHali3y fiarpaM
BUXifgHUX BeKTOpPiB (EVP). HaykoBa HOBU3HA OJIE€P>KAHUX PE3YJIbTATIB. Y pe3ysbTaTi IPOBEAEHOTO IUCEPTALIHOTO
IOCJIIKeHHSI: ® BIleplie po3p0o06JIeHO MacIITaboBaHUI METOJ, CUHTEe3y PYHKLiOHAJI30BaHUX MMOXITHUX
6inukiio[3.2.0]renrtany, 2 azabinukio[3.2.0]Jrerntany Ta 2 a3abinukio[4.2.0]JokTany 3 BAKOPUCTAHHSM peakliil [2+2]
LMKJIONIPUENHAHHY; ® BIIEPLIE [I0Ka3aHO MO>KJIMBICTb OJlepKaHH iHAMBiAyaIbHUX AiacTepeOMEPiB OiLUKITIYHMX
CIIOJIyK 6€3 3aCTOCyBaHHS XpoMaTorpadivHoro po3zisieHHs, BAKOPHUCTOBYIOUM KPUCTANI3alliio K e()eKTUBHUM
METOJ, OYMILEHHS; ® BIIeplle IIPOBeJeHO KOMIJIEKCHE CTPYKTYPHE OLiHIOBAaHHS OiLIMKJIIYHUX KapKaciB 3a
nonomoroto EVP aHanizy, 10 103B0JIMII0 OOIPYHTYBATHU iXHIO i30CTE€pHY NOAIOHICTS 10 1,4 nu3amileHoro 6eH3eHy
Ta TpaHc 1,3 Iu3aMillleHOro UUKJIOT€KCaHy; ¢ Blieplle NOCIiIKEeHO BIUIMB IPOCTOPOBOI OpieHTalii (YHKLIOHAJIbHUX
rpym Ha Gi3UKO XiMivHi BJIACTUBOCTI aMiHOCIIMPTIB Ta aMiHOKUCJIOT, CUHTE30BaHUX Ha OCHOBI GiLIMKIIIYHUX
KapKacis; ® Brieple IpoJieMOHCTPOBAaHO MOXKJIUBICTh MAClITaOyBaHHS CUHTE3Y 1O JeCSTKiB rpamiB LIiTbOBUX
IIPOAYKTIB, 1O MiATBEPAKYE MPENapaTUBHy NIPUJATHICTb PO3POOJIEHUX METOAMK 11 IPAKTUYHOTO BUKOPUCTAaHHS B
OpPraHiYHOMY Ta MEMYHOMY CHHTe3i. [I[pakTuuHe 3HaYeHHs1 pOOOTU MOJIIrae y CTBOPEHHI HallilHUX Ta
IIpernapaTyMBHO 3pYYHUX METOAMK OJlep>KaHHS HOBUX KOH(pOpMalliiiHO JXOPCTKUX OyZiBebHUX 0JI0KIB, SIKi
(hopMyIOTh PyHIAAMEHTAJIbHE MiAIPYHTS AJ1s1 CIIPSIMOBAHOTO IU3aliHy 6i61i0TeK 6i0JI0riYHO aKTMBHUX PEYOBUH Ta

PallioOHaJIbHOTO MOLIYKY HOBUX JIIKaPChKUX 3aCO0iB.

2. The PhD thesis is dedicated to the development of efficient, preparatively convenient, and scalable synthetic
approaches to new functionalized saturated bicyclic scaffolds (bicyclo[3.2.0]heptane, 2-azabicyclo[3.2.0]heptane,
and 2-azabicyclo[4.2.0]octane). These frameworks are highly promising as sp3-enriched conformationally
constrained building blocks for medicinal chemistry. The relevance of this research stems from the necessity to
expand the available 3D chemical space by designing rigid saturated systems capable of serving as bioisosteric
replacements for widespread monocyclic (piperidine) and aromatic (benzene) structures in biologically active
molecules. As a result of the research, the author has developed a straightforward approach to 3,6-disubstituted
bicyclic[3.2.0]heptane derivatives based on the intermolecular [2+2] cycloaddition of dichloroketene to
functionalized cyclopentenes, followed by reductive dechlorination. Optimization of the reaction conditions
(replacing diethyl ether with 1,4-dioxane) eliminated the need for toxic POCI3 and allowed successful scaling up of
the synthesis of key intermediates to tens of grams per single batch (up to 43.9 g). Based on the obtained ketones,
a series of novel amino alcohols, methoxy derivatives, and amino acids was synthesized. Furthermore, an original
synthetic strategy was developed to construct nitrogen-containing frameworks - 2,6-disubstituted derivatives of
2-azabicyclo[3.2.0]heptane and the homologous 2-azabicyclo[4.2.0]octane. This approach relies on a sequence of
reactions: intermolecular [2+2] cycloaddition of ketene to electron-rich alkenes, then reduction, then introduction
of an azide function, followed by intramolecular lactamization and subsequent functional transformations. Despite
the moderate or low stereoselectivity of the early stages, the target products were isolated as individual
diastereomers. This was achieved by employing crystallization as a highly efficient purification method for
intermediate or final lactams and amines. The scalability of the developed schemes was confirmed by obtaining the



target azabicyclic compounds in amounts of about 30-32 g per single run. The structure and relative configuration
of the synthesized compounds were reliably established using a combination of physicochemical methods (NMR,
NOE, NOESY, and X-ray diffraction analysis). The physicochemical properties (basicity pKa, lipophilicity LogP) of
the obtained amino alcohols and amino acids were investigated. Additionally, a comprehensive structural
evaluation of the geometry of the new scaffolds was performed for the first time using Exit Vector Plot (EVP)
analysis. Scientific Novelty of the Obtained Results As a result of the conducted dissertation research: * For the
first time, a scalable method has been developed for the synthesis of functionalized derivatives of
bicyclo[3.2.0]heptane, 2-azabicyclo[3.2.0]heptane, and 2-azabicyclo[4.2.0]octane utilizing [2+2] cycloaddition
reactions; * For the first time, the possibility of isolating individual diastereomers of bicyclic compounds without
the use of chromatographic separation has been demonstrated, utilizing crystallization as an efficient purification
method; « For the first time, a comprehensive structural evaluation of bicyclic frameworks has been carried out via
EVP analysis, which justified their isosteric similarity to 1,4-disubstituted benzene and trans-1,3-disubstituted
cyclohexane; * For the first time, the effect of the spatial orientation of functional groups on the physicochemical
properties of amino alcohols and amino acids synthesized on the basis of bicyclic frameworks has been
investigated; * For the first time, the feasibility of scaling up the synthesis to tens of grams of target products has
been demonstrated, confirming the preparative suitability of the developed methodologies for practical application
in organic and medicinal chemistry. Practical Significance of the Work The practical significance of the work lies in
the creation of reliable and preparatively convenient methods for obtaining new conformationally rigid building
blocks. These compounds form a fundamental basis for the directed design of biologically active substance
libraries and the rational search for novel pharmaceuticals.
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