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Pedepar:

1. Inceprarifina po60Ta IpUCBIYeHa PO3pOOILIi 3DYyYHUX METOIiB CHHTE3y HOBUX a3areTepPOLUKIiYHUX CHUCTEM Ha
oCHOBI gurinpo-2H-Tionipan-3(4)-ox-1,1-miokcumy, a TakoX iX reTepoLMKIIi3allii, BUBUEHHIO CIIEKTPaJIbHUX Ta
6i0JI0TYHUX BJIACTUBOCTEN. Y POOOTI BCTAHOBJIEHO ONTHMMAaJIbHI YMOBU CUHTE3Yy HOBUX S,0,Se-IuUrifpomnipatis,
BMBUYEHO 6i0JIOTiuHi Ta Pi3MKO-XiMiyHi BIaCTUBOCTI. KylouoBUMU CyGCTpaTaMu [Jisl CUHTe3y HOBUX S,0,Se-
nurigpomnipaniB cranu purinpo-2H-tionipan-3(4)-on-1,1-giokcun, 3amimeHi anpgeriny Ta S,0,Se-Ce40BUHU.
YI0CKOHasIeHO MeTOJ, CUHTe3y Kap6aMaTiB ISITU- i IeCTUYIEeHHUX CIUPTiB. MeTon ABOCTaifiHOIO CUHTE3Y
BKJIIOYA€E PEAKIil0 3 TIOLMOHATOM TifpoJli3y TPUXJIOPALeTUII 3aXUCHOI TPYIHU 32 JOIIOMOTOI0 KapOOHAT KaJilo B
MeTaHoJ1i. PO3po6sieHo HOBUI CMHTE3 Ha OCHOBI peakiii pofifi-KaTaiTuiHoi nukiisanii kap6amaris, 1o

NIPU3BOIUTD 4O YTBOPEHHS HOBUX TETPArifipoTionipaHiB-4,4-1i0KCULIB Yepe3 BUCOKY KUCIOTHICTb C-H 3BSA30K B O-



IIOJIOKEHHI CYJIb(POHOBOTO KisbLg. CTPYKTypa HOBOBOI reTEPOLMKIIIYHOI CUCTEMU MiATBepIKeHa (TeTpa-3H-4-
okca-2-Tia-2b-azanuknonpona[c,d|nenranes-3-oH-2,2-niokcun) ninreepxkeHHa 2D IMP criekTpokoriieto. 3
METOIO0 CUHTE3Y HOBUX IOXiJJHUX TETPAa30JliB CUHTE30BaHO PSJi CIIOJIYK HA OCHOBI O- KETOCYJIb(HOHY
(TPUKOMITIOHEHTHA reTepauukiizanis aurigpo-2H-rionipan-3(4)-ox-1,1- miokcuay, 1H-TeTpasosn-5-aminy Ta
apOMAaTHUYHUX aJIbJETiMiB MiJ] BIJIMBOM MiKPOXBUJILOBOTO ONpOMiHEeHH:). HesanesxHo Bif, yMOB peaklii S-apui-
7,8,9,10-Terparigpo-5H-TeTpasono[l,5-a]rionipano[3,2-dnipuauH-6,6-miokcuau 6yau BUnieHi, K e1uHi
IIPOAYKTU peakuii. 3a JaHMMU KOMITIOTEPHOTO IPOrHO3YBaHHS TPOAYKTH MalOTh [IOAi6HICTB, 110 BifIOBiAaI0Th
napameTtpam npasun Jlinincekoro, ['o3e, Bebepa, Erana Ta MioHre Ta BifHOCSThCS 10 V Kjlacy roCTPOi TOKCUYHOCTI.
OTtpumaHo HOBuiA crioci6 cuHTesy 3 i 4-((2-rimpokcutuin)amino) retparinpo-2H-tionipan-1,1-giokcumnis.
3anpornoHOBaHUH CIOCIO6 pO3MINPSIE MOKIIMBOCTI CUHTETUYHUX MiTXOMiB O aHaIOTYHUX (YHKIiOHaNi30BaHUX
LMKJIIYHUX Cy/Ib(OHIB. Lli aMiHOCIIMPTU MOXKYTb 3HAWUTH IIMPOKE 3aCTOCYBAHHSI SIK OiJIHMHI-0JI0KUA B CUHTE3] HOBUX
(apMaleBTUYHUX ITPENAPATiB Ta 6i0JI0TiYHO-aKTUBHUX TeTEPOLUKIIIYHUX CIOJIYK. PO3p0O6I€HO METO/L, CUHTE3Y
SO2-BMicHUX aHaJOriB iHri6ITOPY TakpuHy. JABoCTaniiHMII MEeTO, lepedayae peakliilo 0-KeToCcyIbQpOoHY 3
€KBIMOJISIPHOIO KiJIbKIiCTIO 2-aMiHOOEH30HITPUITY 3 BUKOPUCTAHHSIM 5K KaTasizaTopy BF3-Et20, mo npusBoguTs 10
yTBOpeHHs1 SO2-BMiCHUX aHAJIOriB TaKpuHy. Po31in 1 BK/II0Yae sliTepaTypHUi Oris, NOB'I3aHUI 3 CTBOPEHHSIM
HOBUX JIIKapChKHUX 32C00iB Ha OCHOBI cy/1bpOHOBOrO pparmeHTy. SIKicHe BUKJIaleHHsI MaTepiajly aHali3y
IPYKOBaHUX JPKEPEJI JO3BOJISIE JIETKO BU3HAYUTUCH 3 HAIIPSIMKOM BUKOHAHHS €KCIIEPUMEHTAJIbHOI CUHTETUYHOI
YacTuHU. Y MiACYMKY, aBTOPKa 30CEPEIKY€E CBOIO YBary Ha AyMIIi, 10 MOXiJHI 3a3Ha4€HOi TeTEPOLMKIIIYHOI CUCTEMU
€ L1iKaBUMH [1J151 CTBOPEHHSI HOBUX BUCOKO€(EKTUBHUX i MAJIOTOKCUYHUX 6i0JIOTIYHO aKTUBHUX PEUYOBUH IS
MOJAJIBIIOrO 6i0JIOTIYHOTO AOCHiIKeHH . Po3zin 2 npencrapiisie co6010 MOCTiNOBHE BUKJIAIEHHSI MaTepiaiB Ta
METO[IiB focigkeHHs. [IpeacTaBieHi CUHTETMYHI METOAM, SIKi OyJI BUKOPUCTaHI IIifl 4ac BUKOHAHHS pO0OTH Ta
OTKMCaHi METOY JIOCiIKEHHS 6i0JIOTiYHUX BJIaCTUBOCTEN NIIAXoM in silico, in vitro Ta in vivo mochiimkeHb. Po3min
3 4iTKO BiITBOPIOE aJITOPUTM IIOIIYKY ONTUMAJIbHUX IIJISXiB BUPIIIEHHS 33724, SIKi I0B’13aHi 3 CUHTe3aMu
LUKJIYHUX CyJIb(OHIB, aHEJIbOBAHUMHU aPDOMAaTUYHUMMU a3areTePOLMKIIaMH, a CAaMe CUHTE3 HOBUX aHaJIoiB
Ipernapary IpoTy XBopobu AnureiMepa TakKpUHY, CHUHTe3 NOXifHUX TionipaHo[3,2-b]niposn-4,4-niokcuy Ta CUHTE3
noxinHux terpaszoso[l,5-a]rionipano[3,2-d]nipuminguH-6,6-1i0OKCH B 3 BAKOPUCTAHHSM MYJIbTUKOMIIOHEHTHO]
XiMii, SIKi BKJIIOYAIOTh TiOMipaHOBE Kijblie. ABTOPKA PO3KPUBAE NAHUI PO3[IiJ y BUIJIAA] BIAJIO CTBOPEHOrO IN3aiHY
IOCTiIKeHb Ta iIHHOBALIHO peasli30BaHUX CTafill OPraHidYHOrO CUHTE3Y, 110 JO3BOJIUJIO 3 aKTyaJIbHUMU BUXOJAMU
oeprKaTy LibOBI IPOLYKTH, & TAKOK HANIPSIMKHU XiMiYHOTO NTEPETBOPEHHA PALY MOXITHUX LUISXOM Jerpajarii
LIMKJIIYHOrO Cysib(PpOHOBOrO pparmeHTy. YMOBU epebiry XiMiuHUX peakiiii 00roBOpeHo Ha BUICOKOMY
npodeciiiHoMy piBHI. Y po3aisi 4 po3rysiHyTO LMKIIIYHI cylbPOHM Ta cynbdoaminy 3 HeapoMaTUYHUMU
azaretepouukiaaMu. [IpeacTaBieHo CUHTe3 HOBOI reTepOLUKIIiYHOI cucTeMu: TeTparinpo- 3H-4-okca-2-Ttia-2b-
azanukionporna[c,d]nenranen-3-ou--2,2-giokcus. TakoX HaBeieHO aHajli3 CUHTE30BaHUX MOXiTHUX
cysbPoOoKCUIB Ta CyIb(OHIB 3 BUKOPUCTAHHIM MeTonoJorii in silico (ADME-aHasni3, IporHo3 ToKCUYHOCTi), in vivo
(cxpuHiHT IpoTM3ananbHOi aKTUBHOCTI), in vitro (inribyBanHs JIOT'-15). Bnaso peanizoBaHuil AUCEPTAHTKOIO
CKPUMHIHT apuJICyJIb(POHAMIIB, 0 MiCTATh (a32)HOPOOPHAHOBUI (PPArMEHT, 10 AO3BOJIsIE OOPATU HANOIIbLI
NIEPCIEKTUBHI CIIOIYKU [715 TOAANbIINX HAYKOBUX OCHiIPKeHb. PO31is 5 onucye eKcriepruMeHTabHy YaCTUHY

IOCTiNIKEeHb, B IKOMY HaBe,eHi METOIKU CUHTE3y METOJIUKU CUHTE3Y HOBUX CII0JIYK

2. The dissertation is devoted to the development of convenient methods for the synthesis of new azoheterocyclic
systems based on dihydro-2H-thiopyran-3(4)-one-1,1-dioxide, as well as their heterocyclicization, study of
spectral and biological properties. In this work, the optimal conditions for the synthesis of new S,0,Se-
dihydropyrans were established, and their biological and physicochemical properties were studied. Dihydro- 2H-
thiopyran-3(4)-one-1,1-dioxide, substituted aldehydes and S,0,Se-ureas were the key substrates for the synthesis
of new S,0,Se-dihydropyrans. The method for the synthesis of carbamates of five- and six-membered alcohols was
improved. The two-step synthesis method involves the reaction with thiocyanate of the hydrolysis of the
trichloroacetyl protecting group using potassium carbonate in methanol. A new synthesis based on the reaction of
rhodium-catalyzed cyclization of carbamates has been developed, which leads to the formation of new
tetrahydrothiopyran-4,4-dioxides due to the high acidity of the C-H bond in the o-position of the sulfone ring. The



structure of the new heterocyclic system (tetra-3H-4-oxa-2-thia-2b-azacyclopropa[c,d]pentalen-3-one-2,2-
dioxide) was confirmed by 2D NMR spectroscopy. In order to synthesize new tetrazole derivatives, a number of
compounds based on o-ketosulfone were synthesized (three-component heterocyclization of dihydro-2H-
thiopyran-3(4)-one-1,1-dioxide, 1H-tetrazole-5-amine and aromatic aldehydes under microwave irradiation).
Regardless of the reaction conditions, 5-aryl-7,8,9,10-tetrahydro-5H-tetrazolo[1,5-a]thiopyrano[3,2-d]pyridin-6,6-
dioxides were isolated as the only reaction products. According to computer prediction, the products have
similarities that meet the parameters of the Lipinski, Gose, Weber, Egan, and Miinge rules and are classified as
acute toxicity class V. A new method for the synthesis of 3- and 4-((2-hydroxytolyl)amino) tetrahydro-2H-
thiopyran-1,1-dioxides has been obtained. The proposed method extends the possibilities of synthetic approaches
to similar functionalized cyclic sulfones. These amino alcohols can be widely used as building blocks in the
synthesis of new pharmaceuticals and biologically active heterocyclic compounds. A method for the synthesis of
SO2 -containing analogs of the tacrine inhibitor has been developed. The two-step method involves the reaction of
o-ketosulfone with an equimolar amount of 2-aminobenzonitrile using BF 3 ‘Et 2 O as a catalyst, which leads to the
formation of SO 2 -containing analogues of tacrine. Chapter 1 includes a literature review related to the
development of new drugs based on sulfone fragments. The qualitative presentation of the material from the
analysis of printed sources makes it easy to determine the direction of the experimental synthetic part. As a result,
the author focuses her attention on the idea that the derivatives of this heterocyclic system are interesting for the
creation of new highly effective and low-toxic biologically active substances for further biological research.
Chapter 2 is a sequential presentation of the materials and methods of the study. The synthetic methods used in
the course of the work are presented and the methods for studying biological properties by in silico, in vitro and in
vivo studies are described. Chapter 3 clearly reproduces the algorithm for finding optimal ways to solve problems
related to the synthesis of cyclic sulfones annelated with aromatic azoheterocycles, namely the synthesis of new
analogs of the drug against Alzheime's disease tacrine, synthesis of thiopyrano[3,2-b]pyrrole-4,4-dioxide
derivatives and synthesis of tetrazolo[1,5-a]thiopyrano[3,2-d]pyrimidine-6,6-dioxide derivatives using
multicomponent chemistry, which include the thiopyran ring. The author reveals this section in the form of a well-
designed research design and innovatively implemented organic synthesis steps, which allowed to obtain the
target products with actual yields, as well as directions for the chemical transformation of a number of derivatives
by degradation of the cyclic sulfone fragment. The conditions of chemical reactions were discussed at a high
professional level. Chapter 4 deals with cyclic sulfones and sulfoamides with non-aromatic azo heterocycles. The
synthesis of a new heterocyclic system is presented: tetrahydro-3H-4-oxa-2-thia-2b-azacyclopropa[c,d]pentalen-
3-one--2,2-dioxide. The analysis of the synthesized sulfoxide and sulfone derivatives using in silico (ADME
analysis, toxicity prediction), in vivo (anti-inflammatory activity screening), and in vitro (LOG-15 inhibition)
methodologies is also presented. The screening of arylsulfonamides containing an (aza)norbornane fragment was
successfully implemented by the dissertation, which allows to select the most promising compounds for further
research. Section 5 describes the experimental part of the study, which includes the methods of synthesis of new
compounds
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