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1. Iucepraniiiny po60Ty IPUCBSIYEHO pO3po61i ePeKTUBHUX METOJiB CUHTE3Y 4-,5-,6-,7-a3aiHA0JIiB,
(PyHKIiOHaNi30BaHMX HAOLIbII TOMUPEHUMHU 3aMiCHUKAMU [J11 TOTPe6 MeINYHOI XiMil, a TaKOK CUHTE3y 3-XJI0pO-
7H-niposo[2,3-c]-nipugasuny, 3-xymopo-5SH-niposno[3,2-c]nipugasuny, 3-xy10po-6,7-ngurinpo-5H-nipomno[2,3-
c]nipupasuHy, Ta AOCHIIPKEHHIO iX XiIMIYHUX BJIaCTUBOCTEN. Y pe3ysbTaTi poO0TH 3HANUIEHO BUCOKOE(PEKTUBHUI
OJJHOPEAKTOPHUM METOJ], CUHTE3Y a3a- Ta [ia3aiHf0JIbHOrO SiIpa B MyJIbTUTPAMOBUX KiJIbKOCTSIX SIKUM Ilepenoadae
MOCJIiOBHE BUKOPUCTAHHS peakllii Kpoc-cronydyeHHs: COHOrallupy BifIOBiAHNUX OPTO-TaJIOreHaHisniHiB i3 TMC-
alleTWJIEHOM Ta NOJaJIbLIOK reTepolKIlizallieto 3a JlapokoM. Bysio oTpumMaHo 6isblie 15 CrIoyK a3aiHg0abHOro
psiny 3 Buxogamu 53-85%, Ta AMa3uHOBI NOXifHi: 3-xn0po-7H-niposo[2,3-c]-nipuaasu, 3-xaopo-5H-niposo[3,2-
c]nipupasun, SH-nipono[2,3-bnipasun, 2-metun-7H-niposo[2,3-d]nipumigun. [TpogeMoHCTpOBaHO

TOJIEPAHTHICTb MigX0Ay 0 HU3KU (PYHKLIOHATIbHUX TPYIL, [I0Ka3aHO BiIMIHHOCTI B OTpUMaHHi 4- Ta 7-a3aiHJi0J1iB Ha



cragii pukiizaunii JJapoka, IoKa3aHo, o CUHTEe3 6-GTopo-1-MeTuin-niposo[2,3-bnipuarHy 3a TUX CAMUX YMOB HE
Ijae 6a’KkaHOTO MPOJYKTY Ta MOTPeOye PO3POOKU LOJATKOBOTO HOCiIKeHHs. [I[poBeieHo AeTanpHe JOCTiIKEeHHS
ONTUMAaJIbHOTO METOly OTpUMaHHs 6-gropo-1H-niposo[2,3-b]nipuanHy, Ta NpoBegeHO Horo MacTabyBaHHs B
MYJIbTUTPAMOBUX KiIbKOCTSIX. BHSIBIIEHO 3aKOHOMIPHOCTI BIJIMBY I1OJIOXKEHHS a30Ty Ta 3aMiCHUKIB Y IpUIMHOBOMY
LMKJIi HA MOKJIUBICTb IIPOXOJKEHHS reTEPOLMKIIi3aLii. BinnpanboBaHO METOIY BBELECHHS Pi3HOMAHITHUX
(YHKIIOHANILHUX TPYI Y 3-T€ MOJIOKEHHS a3aiHA0JIbHOTO SPa 3 METOI0 OTPMMAHHS NIEPCIIEKTUBHUX OYZiBEeJIbHUX
6J10KiB 11711 MOTpe6 MenU4HOi XiMii Ta QyHKIioOHaNIbHUX MaTepiaiB. Takoxk, 6yJ10 OTPUMAaHO paHillle HeBigoMi
[IPENCTaBHUKY a3a-TPUITaMiHiB. JIOC/IiIKEHO 3aKOHOMIPHOCTI BIUIMBY I10JIOKEHHS 3aMiCHUKIB Y MIPUAVHOBOMY
[IUKJIi Ha repebir peakiii eslekTpodibHOTO 3aMillleHHs], Ta OTPUMAaHO PaHille HeBigoMi MoximHi anbaerigis Ta
Kap6oHOBUX KUCOT. [TokazaHo, mo 3,6-1uxnopl,2,4,5-TeTpasuH € 3py4HOI0 BUXIJHOIO CIIOJIYKOIO 1715
KOHCTPYIOBAaHHS paHillle He ONMCAHUX MOXiIHUX XJIOpIipyUa3uHy, aHeIboBaHuX 5-10 -7ITaHKOBUMU OKCa- Ta a3a-
HAaCHMYEHMMHU LIMKJIaMU. BCTaHOBJIEHO, 10 3i 36iIbIIEHHSIM PO3Mipy LMKy YMOBM P€aKLii CTAlOTh OiblI
JKOPCTKIIIMMHU, @ BUXOJY CYTTE€BO 3HMXKYIOTbCS. PO3p06IEHO HOBY IIPOCTY CTPATETiI0 CUHTE3Y J1Jisl 5- Ta 6-
JIAaHKOBUX LUKJIB. [IoKa3aHO MOXJIMBICTb OAA/IBIIOIO BUKOPHUCTAHHS OTPMMAHUX MOXITHUX Y peaKlisix

KapOOHIMIOBaHHS Ta BiTHOBJIEHHSI.

2. This dissertation is devoted to the development of preparative and efficient methods for the synthesis of 4-, 5-,
6- and 7-azaindoles functionalized with various donor and acceptor groups, 3-chloro-7H-pyrrolo[2,3-c]pyridazine,
3-chloro-5H-pyrrolo[3,2-c]pyridazine and 3-chloro-6,7-dihidro-5H-pyrrolo[2,3-c]pyridazine, investigation of
their chemical properties. As result of the work, a highly efficient method for the synthesis of the aza- and
diazaindole core in multigram quantities was found, using the Sonogashira coupling reaction of the corresponding
ortho-haloanilines with TMS-acetylene followed by heterocyclization according to the Larock method. This
approach afforded 15 azaindole derivatives in 53-85% yields, including 3-chloro-7H-pyrrolo[2,3-c]pyridazine, 3-
chloro-5H-pyrrolo[3,2-c]pyridazine, 5H-pyrrolo[2,3-b]pyrazine and 2-methyl-7H-pyrrolo[2,3-d]pyrimidine. The
developed approach demonstrated good tolerance toward various function groups, differences in the preparation
of 4- and 7-azaindoles were also showed. The synthesis of 6-fluoro-1H-pyrrolo[2,3-b]pyridine was thoroughly
investigated, optimizing the conditions for its multi-gram scale production. Synthesis of 6-fluoro-1-methyl-
pyrrolo[2,3-b]pyridine under the same conditions fails to afford the desired product. A simple two-stage
preparative method for obtaining 4-, 5-, 6- and 7-azaindoles and pyrrolopyridazine derivatives, the majority of
which were not previously reported in literature, has been developed. Regularities governing the effect of the
nitrogen position and substituents on the pyridine ring on the possibility of heterocyclization have been
established. It was found that the 3-position of the azaindole core can be used for structural modification to obtain
promising precursors for the construction of novel heterocyclic systems. Previously unknown representatives of
aza-tryptamines were synthesized. Regularities governing the effect of substituent positions in the pyridine ring
on the possibility of preparing aldehydes and carboxylic acids have been established. It was shown that 3,6-
dichloro-1,2,4,5-tetrazine is a convenient starting compound for the construction of previously undescribed
chloropyridazine derivatives annulated with 5- to 10- membered oxa- and aza-saturated rings. It was found that
with an increase in the ring size, the reaction conditions become harsher, and the yields decrease. A novel, simple
synthetic strategy has been developed for 5- and 6-membered rings. The possibility of subsequent of the prepared
derivatives in carbonylation and reduction reactions has been shown.
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