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Pedepar:

1. Ilokazano, o peakuis fomiHoO-KHbOBeHarensg-rerepo-Jinbca-Anbpaepa € JOCUTh e(PeKTUBHUM i BiTHOCHO
IIPOCTUM METOMIOM JJIs1 Oflep>KaHHS KOHJEHCOBAaHUX CTPYKTYP MOXigHUX TionipaHo[2,3-d]ria3osny. [lepeBaroo naHoi
peaxlii € Te, 0 MBUAKO BIAETHCS OLEP>KATU CKIAJIHI KAPKACU 3 BiTHOCHO IIPOCTHUX Ta JOCTYIHUX PEAreHTiB, 3
MiHIMaJIbHUMU BUTPAaTaMu PO3YMHHUKIB, 110 € CyYaCHMMU TEHIEHLISIMUA Y MEOUYHIN XiMil. OTKe 3aBOSKU peakuii
nomiHo-KHboBeHaress-rerepo-/linbca-Anbepa HaM BIAJ0Ch TOENHATH TiONiPAaHOBUH Ta Tia30bHUI QparMeHTH y
MOJIEKYJIi, IO € JJOCUTD [IEPCIIEKTMBHUM HAIIPSIMKOM. [laHa CTpareris BiKpuBae MUPOKI MOKIIMBOCTI OCKIJIBKU
tionipaHo[2,3-d]Tia30711 MOXYTb BOJIOLITA MPOTUCYIOMHOIO, IPOTUIIYXJIMHHOIO, IPOTUMIKPOOHOIO Ta
IIPOTUTPUOKOBOIO aKTUBHOCTSIMMU, 1J0 POOUTD IAHUI KJIaC CIIOJIYK BKIUBUM JJ1s1 TOAAJIBIINX JOCTiIKEHb.

BcraHoB€HO, O ONTUMAJIbBHUMU YMOBaMU MTPOXOKEHHS peaklii omiHO-KHbOBeHarens-retepo-/inbca-Anpnepa



3 BUKOPUCTaHHSM 4-TiOKCO-2-0KCO-Tia30 iAMHOHY 2.1 Ta MOXiIHUX 2-aiIoKCubeH3aNberiny 2.2a-j € cepefoBulLe
atertoHiTpuiy Ta EDDA. Cuntes uinboBoro 9-(npon-2-in-1-inokcu)-2H,6H-xpomeno[4',3":4,5]rionipano[2,3-
d]riazos-2-oHy 3.8 CynnpOBOKYETbHCS NPAKTUYHO OJJHAKOBMM BUXOJJOM HE 3aJIEXKHO BiJl TOrO YU B SIKOCTI
peaxLiliHOro cepejoBUIIIA BUKOPUCTOBYBaM aleToHiTpui/EDDA 41 o1TOBY KUCJIOTY /HATPIlO alleTar. 3aBAsiku
HasIBHOCTI IIPOMNAprizioBOro (oparMeHTy B CTPYKTYPi ajipferify peakxiiist Ipoxousia Yepes3 CTalilo yTBOPEHHS
IIPOMI>KHOTO IPOJYKTY, SIKU1 OKVMCHIOBABCSl YTBOPIOIOYM apoMaTUyHy cuctemy. CuHTte3 N-(4-xmopodeHin)-3-(2-
okco-5a,11b-gurinpo-2H,5H-xpomeno[4',3":4,5] Tionipano[2,3-d]riazon-3(6H)-in)nponanaminy 2.14 6yB 3ailiCHeHUI
nBoma Metogamu. OfUH 3 METOIB BKJIIOYAB PEAKLIi0 LiaHOETU/IIOBAHHS 6230BOT0 KapKacy 3 MOJAbLUINM PSIOM
XiMIYHUX IIEPETBOPEHb. AJIbTEPHATUBHUI METO]], Oflep>KaHH4 LinboBoro N-(4-xynopodeHin)-3-(2-okco-5a,11b-
nurinpo-2H,5H-xpomeno[4',3":4,5]tionipano[2,3-d]ri-azon-3(6H)-in)nponanaminy 2.14 nepenbayas BBeEHHS B
peaxlio BUXigHOoro tionipano[2,3-d]riazosn-2-ony Ta 6e3nocepenHbo 3-xyo0p-N-(4-xaopodeHin)-nponaHaminy 2.12
B cepenioBuIi criupToBoro po3unHy KOH. Jlanuii MeTop € 6ibll JOLiIbHUM, OCKIJIbKY XapaKTepU3yEThCS MEHILIOIO
KiJIPKICTIO CTa/iiil peakiii Ta eKOHOMi€l0 PO3UMHHUKIB. B yMoBax peakuii [4+2]-1MKIONPUETHAHHS MiX
reTepoJlieHOBMMHU CTPYKTypPaMU NMOXiTHUMU S5-(2-TiIpoKcrubeH3uieH)-4-TiokcoTiazoninnu-2-ony 2.15 ta
IieHOQiNTbHUMU peareHTamMu - MOXiTHUMHU aKpPUJIOBOTO aJIbJIETiNy Ta iTAKOHOBOI KMCJIOTY BIAJIOCh OfEPKaTh
KOHJeHcoBaHi noxigxi 2-(10-niTpo-2,6-guokco-3,11b-gurinpo-2H,5H-xpomeno[4',3":4,5rionipano[ 2,3-d]riazon-
5a(6H)-im)onToBoi kucnotu 2.21 ta 6-rigpokcu-3,5a,6,11b-tetparinpo-2H,5H-xpomeno[4',3"4,5]rionipaHo[2,3-
d]riazon-2-ony 2.17. B npoioBXEHHS PO3BUTKY JAHOI TEMATUKU OYyJIO OflepKaHO Ps[ TioNipaHO-Tia30JIiB 3
nipa3osiiHOBUM (PparMeHToy y MOJIOKEHHI 3 Tia3osianHoBOro nukiy 4.2b,c, 4.6- 4.8, 4.10, 4.23 Ta ix CTPyKTypHUX
anasoriB 4.14a-c, 4.16, B OCHOBI SIKUX 3HAaXOJIUTbCS 5,5,8-Tpumern-3,5,53,6,7,8,9,9a-okrarigpo-2H-
izoTioxpomeHo[3,4-d]riazon-2-oH 4.12. [lnsa cunTesy 9-(2-(5-(4-xnopodeHin)-3-Penin-4,5-pgurigpo-1H-nipazomn-1-
inm)-2-oxkcoetokcn)-2H,6H-xpomeno[4',3":4,5]rionipano[2,3-d]Tia3on-2-oHy 4.21 6yB 3aCTOCOBAaHUI KapAUHATIbHO
iHIIMH NiAxiz, o AEMOHCTPYE CTPYKTYPHE Pi3HOMAHITTS JAHOTO KJIACY CIIOJIYK Ta MOSKJIMBOCTI iX OAAMBIIO]
dyHKUioHani3auii PaHime BcTaHOBJIEHA clieKTpocKoniyHMMHU MeTtogamu (*H Ta 13C SIMP) ctpykrypa noxigHoro 4.23
OyJia migTBepyKeHa 3a JOIIOMOTr0l0 PEHTTEHOCTPYKTYPHOTO aHamidy. Bygosa nigTeepaxeHa sk rel-(5aSR,11bSR)-2-
[2-okco-(3,5a,6,11b)-TeTparinpo-2H,5H-xpomeno[4’,3":4,5]rionipano[ 2,3-d]riazonin-3-in]-N-(3,4,5-
TpuMeTokcudeHin) aneramin. Criosnyka 4.23 nobyzoBaHa 3 >KOPCTKOTO T

2. It was shown that the domino Knoevenagel-hetero-Diels-Alder reaction is a fairly efficient and relatively simple
method for obtaining condensed thiopyrano[2,3-d]thiazole derivatives. The advantage of this reaction is the rapid
formation of complex frameworks from relatively simple and readily available reagents with minimal solvent
consumption, which corresponds to modern trends in medicinal chemistry. Thus, due to the domino Knoevenagel-
hetero-Diels-Alder reaction, it was possible to combine thiopyrane and thiazole fragments within one molecule,
which is a promising approach. This strategy opens broad opportunities, since thiopyrano[2,3-d]thiazoles may
exhibit anticonvulsant, antitumor, antimicrobial, and antifungal activities, making this class of compounds
important for further research. Optimal conditions for the domino Knoevenagel-hetero-Diels-Alder reaction using
4-thioxo-2-oxothiazolidinone 2.1 and 2-allyloxybenzaldehyde 2.2a-j derivatives were established as acetonitrile
medium and EDDA. The synthesis of the target 9-(prop-2-yn-1-yloxy)-2H,6H-chromeno[4n,30:4,5]thiopyrano[2,3-
d]thiazol-2-one 3.8 proceeded with nearly identical yields regardless of whether acetonitrile /EDDA or acetic

acid /sodium acetate was used as the reaction medium. Due to the presence of a propargyl fragment in the
aldehyde structure, the reaction proceeded through the formation of an intermediate product, which was oxidized
to form an aromatic system. The synthesis of N-(4-chlorophenyl)-3-(2-oxo0-5a,11b-dihydro-2H,5H-
chromeno[4n,30:4,5]thiopyrano[2,3-d]thiazol-3(6H)-yl)propanamide 2.14 was carried out by two methods. One
method involved cyanoethylation of the basic framework followed by a series of chemical transformations. The
alternative method involved reacting the starting thiopyrano-thiazole directly with 3-chloro-N-(4-
chlorophenyl)propanamide 2.12 in an alcoholic KOH solution. This method was more advantageous due to a
smaller number of reaction steps and solvent savings. Under [4+2]-cycloaddition conditions between heterodiene
structures derived from 5-(2-hydroxybenzylidene)-4-thioxothiazolidin-2-one 2.15 and dienophilic reagents
(acrolein and itaconic acid), condensed derivatives of 2-(10-nitro-2,6-dioxo-3,11b-dihydro-2H,5H-



chromeno[4n,30:4,5]thiopyrano[2,3-d]thiazol-5a(6H)-yl)acetic acid 2.21 and 6-hydroxy-3,5a,6,11b-tetrahydro-2H,5H-
chromeno[4n,30:4,5]thiopyrano-[2,3-d]thiazol-2-one 2.17 were obtained. As a continuation of the development of this
research topic, a series of thiopyrano[2,3-d]thiazoles bearing a pyrazoline fragment at the N-3 position of the
thiazolidine ring 4.2b,c, 4.6-4.8, 4.10, 4.23, as well as their structural analogues 4.14a-c and 4.16, were synthesized.
These compounds are based on the 5,5,8-trimethyl-3,5,52,6,7,8,9,9a-octahydro-2H-isothiochromeno[3,4-
d]thiazol-2-one scaffold 4.12. For the synthesis of 9-(2-(5-(4-chlorophenyl)-3-phenyl-4,5-dihydro-1H-pyrazol-1-
yl)-2-oxoethoxy)-2H,6H-chromeno[4n,30:4,5]thiopyrano[ 2,3-d]thiazol-2-one 4.21, a fundamentally different
synthetic approach was employed, demonstrating the structural diversity of this class of compounds and the
potential for their further functionalization. The structure of derivative 2.46, previously established by
spectroscopic methods (‘H and *C NMR), was confirmed by X-ray crystallographic analysis. The structure was
confirmed as rel-(5aSR,11bSR)-2-[2-0x0-(3,5a,6,11b)-tetrahydro-2H,5H-chromeno-[4n,30:4,5]thiopyrano[2,3-
d]thiazolin-3-yl]-N-(3,4,5-trimethoxyphenyl)-acetamide. Comp
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