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1. Po3pob6ka (E)-1-MeTokcu-3-TpuMeTHIICAIiIOKCuOyTa-1,3-IieHy, IUPOKO BilOMOTO B JiTepaTypi SIK AieH

JaHimedcpKoro, crasa BaXXJINBOIO BiX0I0 y BIOCKOHAJIEHHI KJIACUYHUX BapiaHTiB peakuii retepo-Jinbca-Abpaepa.

Lleit fieH 3HAMIIOB MINUPOKE 3aCTOCYBAHHS y CUHTE3] FETEPOLUKIIIYHUX CUCTEM 3aBISKU CBOIM CIPUSTINBAM

€JIEKTPOHHUM XapaKTePUCTUKaM, 110 [OJIETIYIOTh Nepebir peakuiil [4+2]-1uukuonpuenHaHHs. [IpoTe, nonpu

6e3nepeyHy KOPUCTb [1JI1 CAHTETUYHOI OpPraHiyHoi Ximii, mieH JlaHimepcpKoro 1eMOHCTPyE HELOCTATHIO PEAKLiHY

3IATHICTb OO AesKuX QYHKIIOHANBHUX IPYII, IO 3HAYHO OOMEXXYE CIIEKTP MOXKJINBUX TpaHchOpMaLiiil 3a 1Ooro

YYaCTIO Ta CTUMYJIIOE MOUIYK Gi/bI peakLiiHOAaKTUBHUX aHaJoriB. Y LIbOMY KOHTEKCTi 0CO6JIMBUI iHTEpecC

BUKJIMKAIOTh 1-amiHO-3aMillleHi AieHH, cepel SIKUX HalbiIblly yBary 4OCIiIHYKIB IPUBEPHYB 1-(IMMeTHIaMiHO)-3-

(numeTun-TpeT-6yTUICcUIoKcK)-1,3-6yTanieH, BitoMuii sik AieH PaBasns. Bxke y nepiiit pyHnaMeHTanbHiil

ny6stikanii Koamina ta PaBasst 6ys10 geTajpHO BUCBIT/IEHO HOT0 YHIKaIbHI CTPYKTYPHI OCOGIMBOCTI Ta



[IePCIIEKTUBHICTh BUKOPUCTAHHS SIK BUCOKOE(EKTUBHOTO OYZiBeIbHOrO 6JI0KA Y CKIIAAHUX OPraHiuHMUX CUHTE3ax.
3aBpsKy crietudiyHOMY ITO€IHAHHIO €eHaMiHHOTO Ta €HOJI-eTEPHOr0 ParMeHTiB y KOH'IOTOBaHIll cucTeMi, el JieH
BUSBJISI€ BUHATKOBY PEAKLiNHY 3[aTHICTD Y peakuisax Tuiy Jlibca-Anbaepa, J03BOJISI0YN 31iCHIOBATH TaKi
NIEPETBOPEHHS Mi/l M'SIKUMU YMOBAMU 3 BUCOKMMU BUXOJaMu. He 3Baskaroun Ha MOCTIHO 3poCTaloduil intepec 1o
Iieny PaBajis Ta IMpPOKeE KOJIO JOCJIIIKEHD i3 MO0 3aCTOCYBAHHSM, BAPTO 3a3HAYUTY, 110 CTAHOM Ha TEIEPIlIHIN
4yac eIUHUM HaJiliHUM KOMepLiliHUM [TOCTavyaJbHUKOM Lii€i CIIOJIyKH 3aJIMIIaeThCsl KoMNaHis Sigma-Aldrich, sika
IIPOIIOHY€E HEBEJIMKI (pacyBaHH4 I10 5 T 3 BiJHOCHO BUCOKOIO LiHOI0 €220. Taka cuTyallis 06yMOBJI€Ha BiflICYTHICTIO
B HAayKOBIll i TEXHOJIOTIUHI} MPaKTULi JOCTYIHUX MACIITaOOBAHUX METO/iB CUHTE3Y JieHy PaBass, 10 CYyTTEBO
00Me>Ky€e MOXJIMBOCTI ITPOBEIEHHS MacIITabHUX CUHTETUYHUX POOIT 32 0ro y4acTio. Y 3B'SI13Ky 3 LIUM
IycepraliiiHa poboTa IIpUCBsiueHa po3poodlLli epeKTUBHOI, MacIITabOBaHO]I Ta BiITBOPIOBAHOI METONMIKU CUHTE3Y
IieHy PaBas, a Tako>K BUBYEHHIO IOT0 CUHTETUYHOrO NOTEHIiaNy y peakuisax retepo-Jinbca-Anpaepa. OCHOBHUM
IOCSITHEHHSM €KCIIEpUMEHTAIbHOI YaCTUHU CTaJI0 CTBOPEHHS IPAKTUYHOTO IPOTOKOJY MyJIbTUTPAaMOBOTO
ofiep>kaHHs NlieHy PaBasis, mo 3abesnedye cuHTe3 70 520 I peyoBMHU 33 OAUH CUHTETUYHUM LMK 3i 33[10BIJIbHUMU
BMXOJAMH Ta BUCOKOIO XiMi4YHOIO YUCTOTOI0. Lle, 6€3yMOBHO, 3HAUHO PO3LIMPIOE MOKJIMBOCTI I0I0 BUKOPHUCTAHHS
K yHiBepCaJIbHOTO Oy/1iBEJIbHOTO 6JI0Ka B OPraHivyHOMY CUHTe3i, 30KpeMa y ¢papMaleBTUYHUX JOCTiIKEHHSX.
Cunre3 nieHy PaBasis 6yJio peasizoBaHO 32 METOJIMKOIO, po3pobiieHoo Ko3aMiHuM i3 Kosleramu Ta AeTalbHO
npegncrasieHolo B Organic Syntheses (2002). OnucaHa npoueaypa rnepeadadae JBoeTaNHUI Polec, 110
[TIOYMHAETHCA 3 JUMETUIIALIETANIIO aleTUIaleTanbaeriny. Ha nepuiii cragii guMeTtuanerans BCTyNa€e y B3AEMOZIO 3
IMMETUIAMIHOM 3 YTBOPEHHSM BiIIOBiIHOTO €HaMiHOHY, a Ha JAPYriil Ofep;KaHUi €HaMiHOH BUKOPUCTOBYETHCS
IJ15l TeHePYBaHHS €HOJISATY 3 HAaCTyNMHUM O-CUJIITIIOBAaHHSM JIi€l0 3 TPET-0yTUAUMeTUIIXJIOpocuIany. HaykoBa
HOBHM3HA OTPUMMAaHUX Pe3yJbTaTiB Y pe3yJbTaTi IPOBEEHOr0 AUCEPTALiIHOTO NOCIiI)KEHHSI: ® BIIEPILIE PO3POOJIEHO
MaclTaboBaHUM METOJ, CUHTE3Y LiHHOTO iHCTPYyMEHTa CMHTETUYHOI OPraHivHoi xiMii — fieny PaBass, gociigxeHo
Ta ONTHMIi30BaHO KJIIOYOBIi aCIIeKTH, SIKi BIIJIMBAIOTh Ha e(PEeKTUBHICTh 10r0 CUHTE3Y; ® BIleplle NOCiIKeHO MeTOAU
Ta YMOBU aHaJi3y, sKi J03BOJISIOTh YiTKO OL[iHUTH SIKICTh CcyOCTaHLii fieHy PaBass; © Bliepiie CUCTEeMAaTUYHO
[IpOaHaJli30BaHO (PaKTOPH, SIKi MAIOTh BUPIlIAJILHMI BIIJIMB Ha SIKICTh AieHy PaBasnd 3a iioro 36epiraHHs Ta
cpopMOBaHO BiATIOBiHI MPaKTUYHI peKOMEHallii; ® BIleplle CUCTEeMAaTUYHO JOCIiIPKEHO B3aeMOZ|o fieny PaBans 3
IIMPOKUM PSIIOM aJIbIIeTiNliB Ta KETOHIB i I0Ka3aHO MOJKJIMBICTb OJjep>KaHHs 6araTorpaMoBUX KiJIbKOCTEH NPOAYKTIiB
B3aemogii — 2,3-gurigpo-4H-nipaH-4-o0HiB, siKi € LiHHUMU O01IIMHI-6JI0KAMM Y CUHTETUYHUX JIOCTII)KEHHSIX; ®
BIIEPILE JETAJLHO BUBYEHO CUHTETUYHI MOKIINBOCTI 2,3-murigpo-4H-mnipaH-4-0HiB y peakuisx KaTaJliTU4HOTO

BiTHOBJIEHHS 117151 OJI€P>KaHHA TeTparigponipaH-4-oHiB.

2. The development of (E)-1-methoxy-3-trimethylsilyloxybuta-1,3-diene, widely known as the Danishefsky diene,
represents a significant milestone in advancing classical variants of the hetero-Diels-Alder reaction. This diene has
found extensive application in the synthesis of heterocyclic systems owing to its favorable electronic properties,
which facilitate [4+2] cycloaddition processes. However, despite its undeniable utility in synthetic organic
chemistry, the Danishefsky diene exhibits insufficient reactivity toward certain functional groups. This limitation
markedly restricts the scope of transformations in which it can be employed, thereby motivating the search for
more reactive analogues. In this context, 1-amino-substituted dienes have garnered considerable interest, among
which the compound 1-(dimethylamino)-3-(dimethyl-tert-butylsilyloxy)-1,3-butadiene, commonly referred to as
the Rawal diene, has attracted particular attention. In the seminal publication by Kozmin and Rawal, the unique
structural features of this diene and its promising potential as a highly efficient building block for complex organic
syntheses were comprehensively elucidated. Due to the specific combination of enamine and enol ether fragments
within a conjugated system, the Rawal diene demonstrates exceptional reactivity in Diels-Alder-type
cycloadditions, enabling such transformations to proceed under mild conditions with high yields. Despite the
steadily growing interest in the Rawal diene and the broad range of studies exploring its applications, it is
noteworthy that, to date, Sigma-Aldrich remains the sole reliable commercial supplier of this compound, offering
only small-scale quantities (5 g) at a relatively high price of €220. This situation primarily stems from the absence
of readily accessible, scalable synthetic methods for producing the Rawal diene, which significantly constrains the
ability to conduct large-scale synthetic investigations involving this reagent. In light of these challenges, the



present dissertation is devoted to developing an efficient, scalable, and reproducible synthetic methodology for
the preparation of the Rawal diene, as well as to exploring its synthetic potential in hetero-Diels-Alder reactions. A
key achievement of the experimental work was the establishment of a practical protocol for multi-gram-scale
synthesis of the Rawal diene, enabling the production of up to 520 g of this compound in a single synthetic run
with satisfactory yields and high chemical purity. This advancement undoubtedly broadens the possibilities for
employing the Rawal diene as a versatile building block in organic synthesis, particularly within the realm of
pharmaceutical research. The synthesis of the Rawal diene was carried out following the methodology developed
by Kozmin and colleagues, thoroughly described in Organic Syntheses (2002). This procedure involves a two-step
process that begins with dimethyl acetal of acetylacetaldehyde. In the first stage, this acetal undergoes a reaction
with dimethylamine to form the corresponding enamino ketone. In the subsequent step, the resulting enamino
compound is used to generate an enolate, which is then subjected to O-silylation with tert-
butyldimethylchlorosilane (TBSCI). As a result of the conducted dissertation research: ¢ For the first time, a
scalable method for the synthesis of a valuable tool in synthetic organic chemistry - Rawal’s diene - was
developed. Key aspects influencing the efficiency of its synthesis were studied and optimized; * For the first time,
methods and analytical conditions were investigated that enable a clear assessment of the quality of the Rawal’s
diene substance; ¢ For the first time, the factors critically affecting the quality of Rawal’s diene during storage were
systematically analyzed, and corresponding practical recommendations were; * For the first time, a systematic
study was conducted on the interaction of Rawal’s diene with a wide range of aldehydes and ketones,
demonstrating the possibility of obtaining multigram quantities of the reaction products - 2,3-dihydro-4H-pyran-
4-ones, which are valuable building blocks in synthetic research; * The synthetic potential of 2,3-dihydro-4H-
pyran-4-ones was studied in detail for the first time, including catalytic hydrogenation reactions leading to
tetrahydropyran-4-ones.
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