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1. Inceprauiiina po60Ta IpUCBIYeHa po3pobLi e(PEeKTUBHYUX Ta NIPENapaTUBHO 3PYYHUX METOIiB CUHTE3Y 6-
a3aiH7oJ1iB, PYHKLiIOHANI30BaHUX TPUPIyOPO-METUIIBHOIO, T1U(IIYOPOMETUIbHOIO Ta (POPMINIBHOIO FPYyIIaMH,
IIOCJIIKEHHIO iX XiMiYHUX BlacTUBOCTel. Peakuiero [4+1]-1iukimizaliii Hu3ku 3-aMiHO-4-MeTUIIipUAnHIB Ta 3-
aMiHO-4-MeTWIXiHOJIiHY 3 TpUQIYOPOLITOBUM aHTiIPUIOM 37iICHEHO aHeJI0BaHHS 6-a3a-iHA0JIbHOTO spa 3
OTPMMAaHHSM HOBUX 2,2,2-Tpudiyopo-1-{2-(tpudayopomerun)-1H-niposno[2,3-c]nipuaun-3-injferaHoHis ta 2,2,2-
tpudnyopo-1-{2-(rpudayopo-merun)-3H-nipono[2,3-c]xiHomniH-1-in}eTaHOoHY. BuBY€HO BiIMiHHICTb Y XiMiuHil
noBeJiHILi B peakuii [4+1]-uukinizanii 3 Tpu¢IyopoLTOBUM aHTiIPUIOM i30MEPHOTO 3-aMiHO-2-MeTUIIIPUALHY,
2(6)-3amimeHnx 3-aMiHOMpUAMHIB, 3-TiIpOKCU-4-MeTUIIPUANHY, 4-MEeTUINIPUMIIUH-5-aMiHy Ta 5-
MeTunipuasuH-4-aminy. Po3pobieHo minxin go cuHTe3y 6-a3ainmosn-3-Kap6anibierinis, OCHOBaHMM Ha peakuii 3-

aMiHO-4-MeTWIIipUIMHIB Ta 3-aMiHO-4-MeTUJIXIHOJIiHY i3 peareHToM Binbcmaepa-Xaaka . Y xozi po6otu



BCTAHOBJIEHO, 1J0 HAsIBHICTb 3aMiCHUKIB Yy IOJIOKEHHi 2 a060 6 CyTTEBO BIIJIMBAE HA Nepedir peakxuii GpopmintoBaHHS
Ta IIPUBOJAUTD [0 YTBOPeHHs Juiie N'-(4-metunnipuaun-3-in)-N,N-numeTtun-popmiminaris. 3HaitneHo, mo y
BUIIAJIKy BUKOPUCTaHHS y peakuii [4+1]-nuksizaii 3 3-aMiHO-4-MeTUIipUANHOM TaKUX eJ1eKTPOiIbHUX
PEeareHTiB SIK OLTOBUI aHTigpU, i XJIOPAHTiIpy], TPUXJIOPOLTOBOI KUCIOTU HE BilOyBa€eThCsl (POPMYyBaHHS
nipoJsIbHOTO sApa Ta 6yJI0 BUiJIEHO aluIbOBaHi OXinHI amiHomipuanHiB. HaTomicTs, y BUNaaKy 6inbu
esieKTpodinbHOro AUQIIyOpOLTOBOrO aHTiAPUAY OTPUMAHO AuQIyopOMeTHI-~3aMilleHuit 6-azainnos. JocaimKkeHo
0oOMe>XeHHs peaklii [4+1]-uukiizanii e o-HezaMillleHMMHY NipyuauHaMu 17151 GopMyBaHHS 6-a3aiHJI0IBHOTO S11Pa,
1110 NTOSICHIOIOTHCS YTBOPEHHAM N-TpudJyopoaneTuiboBaHOi COJli MiPUAMHIIO, 10 € KJIIOYOBUM €TAllOM PeaKliii.
3HaieHo, 10 IpY 06pobLi XJIOPULHOIO KUCIOTO0 2,2,2-Tpudiyopo-1-{2-(tpudayopomerun)-1H-niiposno[ 2,3~
cnipupuH-3-isnjeTaHoHy BifOyBaeThCs IPUENHAHHS SIK MOJIEKYJIM BOJH, TaK i MOJIEKYJIU XJIOPOBOJIHIO, 3
YTBOPEHHSIM BifIOBifHOrO rigpary. HaromicTs, HarpiBaHHs 2,2,2-Tpudiyopo-1-{2-(Tpudryopomerun)-6-azaingomny
y BOJIHOMY PO34MHi HaTpiil KapOOHATY CYIPOBOJKYETHCS 1€ALMUIIOBAHHSIM Ta YTBOPEHHSIM 2-(TPUQPIYyOPOMETII)-
1H-niposo[2,3-c]nipuayHy, nojasnblile HarpiBaHHS SKOro IPUBOIUTH 110 yTBopeHHs 1H-niposno[2,3-c|nipuaun-2-
KapboHOoBOi kucyoTu. [Tokazano, o N(1)-metunsaminieni 6-azainmonu BinpizHsoTbcs Big N(1)-He3amimeHux
MOXiAHMX peakiliHO0 3IATHICTIO 4O M'IKOI'0 OCHOBHOTO TifIp0JIi3y, Ta OTpUMaHO 1-MeTun-2-(TpudyopoMeTni)-
1H-nipono[2,3-c]nipuauH-3-Kap60HOBY KUCJIOTY. 3'ICOBAaHO YMOBU CEJIEKTUBHOI'O BilTHOBJIEHHS KApOOHINBbHOI
rpynu i nipugu-HoBoro gapa 2,2,2-tpudayopo-1-{2-(tpudpnyopomerun)-1H-niposno[2,3-c]nipunun-3-injeraHony
Ta NipuaUHOBOrO sapa 2-(Tpudayopomerni)-1H-nipono[2,3-c]-nipuguny. 3ailicHeHo cuHTes 2,2,2-Tpudiyopo-1-
{6-meTun-2-(trpudayopomerun)-6H-niposno[2,3-c]nipuanH-3-in}eTaHOHy Ta Ha OT0 NPUKJIAZL AOCIiIXKEHO
CTiliKicTh N(6)-MeTun3amilieHrX NOXiAHUX 10 riApoiTUYHUX YMOB. BCcTaHOBIIEHO, 1O TifpoJli3 Y BOAHOMY PO34YMHI
HaTpill KapbOHATy NPUIMHSIETLCS HA CTafii yTBOPEHHS 6-MeTuI-2-(TpudryopoMeT)-6-a3aiHnosa-3-KapooHOBO]
KUCJIOTU. [Tos105keHHs 3 6-a3aiH0JIBHOTO sipa 6yJI0 BIAJI0 BUKOPUCTAHE Y PeaKlisx e1eKTpOoQibHOrO 3aMillleHHs
IJ1S1 CIIPSIMOBAHOI CTPYKTypHOi Moaudikauii aTomom 6pomMy Ta HiTpo-rpynoo. OTpumanuil 3-HiTpo-6-azainnos 6ys
CEeJIEKTUBHO BiJJHOBJIEHMI1 JJO BiJIIIOBiIHOTO aMiHy, B3a€MOZ€I0 SIKOr0 3 4-MEeTOKCHOEH301 XJIOPUIOM ofepkaHo N-
alMIbOBaHy NoxigHy. Ha npukinagi 6-azaiHnnosn-3-kapbanbieriny BUBYEHO CUHTETMYHUM NTOTeHUian GopMinbHOI
rpymu, BilHOBIEHHM sKoOi ofep>kaHo (1H-niposno[2,3-c]nipuann-3-in)meranon. Peakuiiino3gatHa OH-rpymna
OCTaHHBOTO OyJ1a BUKOPUCTaHAa y peaklii HykyeodinbHOro 3amilneHHs i3 pudenindocdopunasugom Ijsi CUHTE3Y
BiATIOBiIHOI a3uaonoxigHoi. Baaemogieto 3-(azaunomerni)-1H-niposo[2,3-c]nipuauny 3 TpudeHindocdinom ta
MOJAJIbIINM MiAKMCIEHHSIM peaklifiHoi cyMilli giokcanoBuM pozurnHoM HCl oTpumaHo aurigpoxaiopug, 6-
azainpmosn-3-meranaminy. BcTaHOBIIEHO, 1110 CeJIeKTUBHE OKMCHEHHS 6-a3ainnon-3-kapb6anpneriny KMnO4 y BogHO-
alleTOHOBOMY PO34MHI IPUBOAUTD O YTBOPEHHS 6-a3aiH1071-3-KapOOHOBOI KUCJIOTH. JIY)KHUM Tiposi3oM MeTuJ
3-¢opmin-1H-niposo[2,3-c]-nipuanH-4-KapooKcuiaTy CUHTE30BaHO 3-(PopMin-6-a3ainnosn-4-KapoOHOBY
KUCJIOTY.

2. The thesis is devoted to the development of effective and preparatively convenient methods for the synthesis of
6-azaindoles functionalized with trifluoromethyl, difluoromethyl, and formyl groups, and to the study of their
chemical properties. The reaction of [4+1]-cyclization of a number of 3-amino-4-methylpyridines and 3-amino-4-
methylquinoline with trifluoroacetic anhydride resulted in the annulation of the 6-azaindole nucleus to obtain new
2,2,2-trifluoro-1-{2-(trifluoromethyl)-1H-pyrrolo[2,3-c]pyridin-3-yl}ethanones and 2,2,2-trifluoro-1-{2-
(trifluoromethyl)-3H-pyrrolo[2,3-c]quinolin-1-yl}ethanone. The difference in chemical behavior of isomeric 3-
amino-2-methylpyridine, 2(6)-substituted 3-aminopyridines, 3-hydroxy-4-methylpyridine, 4-methylpyrimidine-5-
amine and 5-methylpyridazine-4-amine in the [4+1]-cyclization reaction with trifluoroacetic anhydride was
studied. An approach to the synthesis of 6-azaindole-3-carbaldehydes based on the reaction of 3-amino-4-
methylpyridines and 3-amino-4-methylquinoline with the Vilsmeier-Haack reagent was developed. It was
determined that the presence of substituents in position 2 or 6 significantly affects the course of the formylation
reaction and leads to the formation of only N'-(4-methylpyridin-3-yl)-N,N-dimethylformimidates. It was found
that in the case of using such electrophilic reagents as acetic anhydride and trichloroacetic acid in the reaction of
[4+1]-cyclization with 3-amino-4-methylpyridine, the formation of the pyrrole nucleus does not occur, and
acylated derivatives of aminopyridines were isolated. Whereas in the case of more electrophilic difluoroacetic



anhydride, difluoromethyl-substituted 6-azaindole was obtained. Limitations of the [4+1]-cyclization reaction by
only o-unsubstituted pyridines for the formation of the 6-azaindole nucleus were investigated, which is explained
by the formation of the N-trifluoroacetylated pyridinium salt which is the key step of the reaction. It was found
that when 2,2,2-trifluoro-1-{2-(trifluoromethyl)-1H-pyrrolo[2,3-c]pyridin-3-yl}ethanone is treated with
hydrochloric acid, both water molecule and hydrogen chloride are added with the formation of the corresponding
hydrate. On the other hand, heating 2,2,2-trifluoro-1-{2-(trifluoromethyl)-6-azaindole in an aqueous solution of
sodium carbonate is accompanied by deacylation and formation of 2-(trifluoromethyl)-1H-pyrrolo[2,3-c]pyridine,
further heating of which leads to the formation of 1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid. It was shown that
N(1)-methyl-substituted 6-azaindoles differ from N(1)-unsubstituted derivatives by easy reactivity in basic
hydrolysis, and 1-methyl-2-(trifluoromethyl)-1H-pyrrolo[2,3-c]pyridine-3-carboxylic acid was thus obtained. The
conditions for the selective reduction of the carbonyl group and the pyridine nucleus of 2,2,2-trifluoro-1-{2-
(trifluoromethyl)-1H-pyrrolo[2,3-c]pyridin-3-yl}ethanone and of the pyridine nucleus of 2-(trifluoromethyl)-1H-
pyrrolo[2,3-c]pyridine were determined. The synthesis of 2,2,2-trifluoro-1-{6-methyl-2-(trifluoromethyl)-6H-
pyrrolo[2,3-c]pyridin-3-yl}ethanone was performed, and the stability of N(6)-methyl-substituted derivatives to
hydrolytic conditions was investigated on its example. It was established that hydrolysis in aqueous sodium
carbonate solution stops at the stage of formation of 6-methyl-2-(trifluoromethyl)-6-azaindole-3-carboxylic acid.
Position 3 of the 6-azaindole core was successfully used in electrophilic substitution reactions for oriented
structural modification with a bromine atom and a nitro group. Obtained 3-nitro-6-azaindole was selectively
reduced to the corresponding amine, which was reacted with 4-methoxybenzoyl chloride to obtain an N-acylated
derivative. Using the example of 6-azaindole-3-carbaldehyde, the synthetic potential of the formyl group was
studied, the reduction of which produced (IH-pyrrolo[2,3-c]pyridin-3-yl)methanol. The reactive OH-group of the
latter was used in a nucleophilic substitution reaction with diphenylphosphoryl azide for the synthesis of the
corresponding azide derivative. 6-Azaindole-3-methanamine dihydrochloride was obtained by the interaction of
3-(azidomethyl)-1H-pyrrolo[2,3-c]pyridine with triphenylphosphine and subsequent acidification of the reaction
mixture with a dioxane solution of HCI. It was established that the selective oxidation of 6-azaindole-3-
carbaldehyde by KMnO4 in an aqueous-acetone solution leads to the formation of 6-azaindole-3-carboxylic acid.
3-Formyl-6-azaindole-4-carboxylic acid was synthesized by alkaline hydrolysis of methyl 3-formyl-1H-
pyrrolo[2,3-c]pyridine-4-carboxylate.
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