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Tema gucepranii:

1. ITipono(nipuno)[1,2-a]Tpuasono(Tpua3uHo)[ c]xiHa30JiHU: CUHTe3, Moaudikaliis, ¢izuKo-XiMiyHi Ta 6ios0riyHi
BJIACTUBOCTI

2. Pyrrolo[pyrido][1,2-a]triazolo(triazino)[c]quinazolines: synthesis, modification, physicochemical and biological
properties.

Pedepar:

1. Incepraniiina po60Ta IpUCBIYeHa POo3po0Li CcTpaTerii CIPsSIMOBAHOrO MOLIYKY ITPOTU3aMNaIbHUX areHTiB 3
BUKOPUCTaHHSIM MeTogoJorii insilico, invitro Ta invivo, B MeXXax sIKOi CHHTE30BaHO psij, HEBITOMHUX 3aMillleHUX
niposio(niipuno)[1,2-aJrprasoso(TpruasuHo)|[ c]xiHa301iHiB, IpU IbOMY BCTAHOBJIEHO BIIUB PSLy YMHHUKIB Ha
nepeodir TaHAeMHOIreTepoLMKIi3anii, BuB4eHi (GisuKo-XiMiuHi BJIJaCTUBOCTI, TpOTU3anajbHa, aHTUpaiuKaabHa Ta

JIOI'-iHriby1oua aKTMBHICTh CUHTE30BaHUX CIIOJIYK, BCTAHOBJIEHI SIKiCHI (SAR-anani3) Ta KinbkicHi (QSAR-aHani3)



3aKOHOMIPHOCTI «CTPYKTypa — aKTUBHICTb», pO3PO0JIeHi «papMaKkoPpOpHi» Mogesti 15 IOJAJIbIIO] pO3POOKU
eeKTUBHOrO HaIlPsSIMKY ONTHUMI3allil JaHoi reTepoLuKIiyHOi cucTemu, BusBiaeHuir AQI 3 BUCOKOIO
MIPOTU3AMaJbHOI0 aKTUBHICTIO, IKUI PEKOMEHIOBaHUH /1151 IOIA/IbIIMX 06i0JI0TIYHUX MOCTiIKeHb. Briepiie
CTBOPEHA BipTyasibHA 6i6JioTeka niposo-(nipupo-)[1,2-a][1,2,4]-Tpuasono-([1,2,4]rpuasnHo-)-[c]xiHa301iHiB 51K
MIOTEHL{HHUX ITPOTU3aMaIbHUX 3ac06iB. JocimkeHo ocobauBocTi B3aemogii 2-(3-R-1H-1,2,4-Tpuasosn-5-in)- ta 2-
(6-R-2,5-purinpo-5-okco-1,2,4-TpruasuH-3-i)aHiniHiB 3 KETOKAPOOHOBUMU KUCJIOTaMU (4-0KCOIIEHTaHOBA, 4-0KCO~-
4-deninbyTaHOBa, 2-OKCONEHTAHi0Ba, 3-OKCOTeNTaHi0Ba, 5-OKCOreKCaHOBA KMCJIOTH) Ta IOKa3aHo, 10 Y
3aJIEXKHOCTI Bifl YMOB IIPOBEAEHHS r€TEPOLMKIIi3allil (PO3YMHHUK, TEMIIEPATyPa, TPUBAJIICTh) IPOAYKTAMU MOXYTb
OyTHU sIK 4aCTKOBO rifipoBaHi [1,2,4]Tpraszoso-(Tprua3uHo-)[c|xiHa30iH-TIpOonaHoBi (6yTaHOBI) KUCJIOTH TaK i MipoJo-
(mipupo-)[1,2-a][1,2,4]Tpuasosno-(TpuasuHo-)[c]xiHazoainu. Po3pobseHi onTuManbHi yMOBU CUHTE3Y OYIn
BMKOPHCTaHi [1J1s1 IPENapaTUBHOTO OJEP>KAHHS OCTAHHIX. 3alIpOIIOHOBAHO METOAU (POPMYBaHHS HEBioMux 2-R1-
4a-metun-(deHin-)-5,6-gurinponipono[l,2-a][1,2,4]rpuasono[l,5-c]xinazonin-7(4aH)-oHis, 3-R1-5a-meTumn-(peHin-
)-6,7-purinpo-2H-nipono[l,2-a][1,2,4]rpuasuHo[2,3-c]xiHa3oniH-2,8(5aH)-nioHiB, 2-R1-4a-meTuin-4a, 5,6,7-
terparigpo-8H-nipuno[1,2-a][1,2,4]rpuazono[l,5-c]xiHa3zonin-8-0HiB, 3-R1-5a-meTun-5a,6,7,8-rerparigpo-2H, 9H-
nipupo[1,2-a][1,2,4]tpuasuHo[2,3-c]xiHa3oiH-2,9-1ioHiB, 2-R1-7-0kco-6,7-gurinponiposno[1,2-
a][1,2,4]rpuazono[l,5-c]-xinazomnin-4a(5H)- ta 3-R1-2,8-nmiokco-7,8-gurinpo-2H-niposo[1,2-a][1,2,4]TpuasuHo[ 2,3~
c]xinazosnin-5a(6H)-kap6oHOBUX (IPONaHOBUX) KUCJIOT. [IpoBefeHa CTpyKTypHa Moaudikallito KapOOKCUIbHOI
rpynu y niposno[1,2-a]-[1,2,4]Tpuazono-(TpruasnuHo-)[ c|xiHa30J1iH-KapOOHOBUX (IIPONAHOBUX) KUCJIOT 3 METOIO 3
METOIO IIOKpaIeHHs (apMaKOKiHETUYHUX, (PapMaKO-TEXHOJIOTTYHMX XapaKTepucTuk. [1py 1jpomy, po3pobiieHo
METOJU CHUHTe3y ecTepiB i amizis 2,8-niokco-3-R1-7,8-nurinpo-2H-niposo[1,2-a][1,2,4]TpuasuHo[2,3-c]xiHa30iH~
5a(6H)-xap60HOBUX (IPONIAaHOBUX) KUCJIOT. B polieci BUKOHaHHSI po60TH crHTe30BaHO 106 criosyk (90 Bnepiue)
IJIs IKUX [IPOBeZieHe BcebiuHe NocimykeHHs Pi3NKO-XiMiUHUX BJIACTUBOCTEN 3 BUKOPHUCTAaHHSM KOMILJIEKCY
meTtoniB (I4-, 1H, 13C SIMP-cnekTpockorlisi, XxpoMaTo-Mac- Ta Mac-CIIeKTPOMETPisl, pEHTT€HOCTPYKTYPHUI aHaJIi3),
1110 [103BOJIUJIO BCTAHOBUTU HAIIPSIMKU IIPOTiKaHHS peakliii reTepoluKIisalii Ta 0co6auBOCTi 6y0BY iX MOJIEKYJL.
BcraHoBieHo, mo cepep niposno-(nipuno-)[1,2-a][1,2,4]tpuazono-([1,2,4]-TpuasuHo-)-[c]xiHa30iHiB BUCOKA
[IpoTU3anasgbHa aKTUBHICTh XapaKTepHa AJ1s 3amilenux 2,8-niokco-7,8-gurigpo-2H-niiposno[1,2-
a][1,2,4]tpuasuno[2,3-c]xiHa-301iH-KapOOHOBUX KUCJIOT, SIKi HA MOJieJli KapareHiHOBOro Ta (poOpMasiiHOBOTO
HaOpsIKY NEpPeBULLYIOTh pedepeHc-npenapar «JJuknodeHak», a IpOrHOCTUYHI 3HaueHHs adiHHOCTI Ta Bizyasnisallii
PO3MillleHHSI 3a3HAYEHMX CIIOJIYK B aKTUBHUX LJEHTpax 6ioMillleHeCTalu TEOPETUYHOIO MJIAT(POPMOIO J1JIS
BMBYEHHS IMOBIpHOTO MeXaHi3My ix fii, a came inri6ysanns [J®IIT ta JIOT metomamu invitro. [TokasaHo, aJs
3a3HaY€HUX reTapuKapObOHOBUX KUCJIOT y GiJIbIIOCTi BUMAIKiB XapakTepHa Bucoka JIOI'-iHribyioua i
aHTUPAJUKalbHA aKTUBHICTB, 110 MOXKE PO3TISIATUCH SIK OAMH i3 MOXJIMBUX MEXaHi3MiB IIpOTHU3aIaabHO]
aKTMBHOCTI. Briepiue 3a pe3ysibTaTaMy CKPMHIHTY CUHTE€30BaHUX CITOJIYK invivo BCTAaHOBJIEHO SIKiCHY (SAR),
KisibKicHY (QSAR) 3aKOHOMIPHICTb «CTPYKTypa-aKTUBHICTb», CTBOPeHi «papmakodOpHi» MoJiei 17151 pO3pOoOKU
e(EeKTUBHOTO HAIIPSIMKY ONTHUMi3allii Ta I0JabIIOro NPOrHO3yBaHHS [IPOSIBY IPOTU3aIaIbHOI aKTUBHOCTI cepet
nipono[1,2-a][1,2,4]Tpuasuno[2,3-c]xiHa30:iHiB. [loka3aHo, 7O «KpUTUYHUX» PpapMakoPOpHUX PparMeHTiB, 110
00YMOBJIIOIOTH ITPOSIB [TPOTU3AIIAIbHOI aKTUBHOCTI, OKPIM CaMOT0 TeTEPOLIMKIIy MOXKHA BifHeCT! aToM OKCUTEHY Y
II0JIOKEHHI 2, KApOOKCUJIbHY Ta €TUJIKAPOOKCUIIbHY TPYITY Y IOJIOKEHH] Sa. JlonaTKoBUMU (PakTopami , 110
CIIpYSIOTH [TPOSIBY IPOTU3ANAbHOI Aii € HasIBHICTh METUJIBHOI rpynu 260 4-(1yopodeHiIbHOrO (PparMeHTy y
nosiokeHHi 3 Ta atromiB Gayopy y nosoxeHHsx 11, 12. Po3pobiiena crpareris nomyky HI133 cepen niposio-(nipuno-
)[1,2-a]Tpraszono-(TpuaznHo-)[C]xiHa30JIiHIB Ta IPOAYKTIB ix Moaudikalii fo3BoIMIA BUSIBUTY NTepcrieKTUBHUN ADI
3 BUCOKOIO [TPOTH3aMaabHOI0 aKTUBHICTIO, a caMe 3-(3-MeTuin-2,8-nmiokco-7,8-nurinpo-2H-niposno[1,2-
a][1,2,4]rpuasuno[2,3-c]xinazonin-5a-(6H)-isn)-mrponiaHoOBY KUCJIOTY, SIKA € IPAKTUYHO HETOKCUYHOMO (JII50 > 1500
MT /KT) y TIOPiBHSIHHI 3 HATPil0 JUKI0dEHAKOM, [IepEeBUILy€e HOro 3a e(PeKTHUBHICTIO Ta TePalleBTUYHUM iHEKCOM.

2. The thesis is devoted to the development of a strategy for directed search of anti-inflammatory agents using the
in silico, in vitro and in vivo methodology, within which a number of unknowns substituted pyrrolo(pyrido)[1,2-
aJtriazolo(triazino)[c]quinazolines were synthesized. At same time, the influence of several factors on the course of
tandem heterocyclization, physicochemical properties, anti-inflammatory, anti-radicaland LOX-inhibitory activity



of the synthesized compounds were established. The interaction features of 2-(3-R-1H-1,2,4-triazol-5-yl)- and 2-
(6-R-2,5-dihydro-5-ox0-1,2,4-triazine-3-yl)anilines with ketocarboxylic acids (4-oxopentanoic, 4-0x0-4-
phenylbutanoic, 2-oxopentanedioic, 3-oxoheptandioic, 5-oxohexanoic acids) were investigated. The developed
optimal conditions were used for the preparative synthesis of the above. Also the methods of forming unknown 2-
R1-4a-methyl-(phenyl-)-5,6-dihydropyrrolo[1,2-a][1,2,4]triazolo[1,5-c]quinazoline-7(4aH)-ones, 3-R1-5a-methyl-
(phenyl-)-6,7-dihydro-2H-pyrrolo[1,2-a][1,2,4]triazino[2,3-c]quinazoline-2,8(5aH)-diones, 2-R1-4a-methyl-4a,5,6,7-
tetrahydro-8H-pyrido[1,2-a]-[1,2,4]triazolo[1,5-c]quinazoline-8-ones, 3-R1-5a-methyl-5a,6,7,8-tetrahydro-2H,9H-
pyrido[1,2-a][1,2,4]triazino[2,3-c]quinazoline-2,9-diones, 2-R1-7-0x0-6,7-dihydropyrrolo[1,2-a][1,2,4]triazolo[1,5-
c]quinazoline-4a(5H)- and 3-R1-2,8-dioxo-7,8-dihydro-2H-pyrrolo[1,2-a][1,2,4]triazino[2,3-c]quinazoline-5a(6H)-
carboxylic (propanoic) acids have been proposed. The structural modification of the carboxyl groupin pyrrolo[1,2-
a][1,2,4]triazolo-(triazino-)[c]quinazoline-carboxylic (propanoic) acids was the aimofimproving the
pharmacokinetic and pharmaco-technological characteristics. Inthiscase, methods for the synthesis of
estersandamides of 2,8-dioxo-3-R1-7,8-dihydro-2H-pyrrolo[1,2-a][1,2,4]triazino[2,3-c]quinazoline-5a(6H)-
carboxylic (propanoic) acids were developed. The Tandem heterocyclization of 2-(6-R1-2,5-dihydro-5-o0x0-1,2,4-
triazin-3-yl)anilines with diethyl 4-oxoheptanedioate provedtobe a more efficient method of ester synthesis. It was
shown, that 3-R1-2,8-dioxo-7,8-dihydro-2H-pyrrolo[1,2-a][1,2,4]triazino-[2,3-c]quinazoline-5a(6H)-carboxylic acid
seas ilyform water-solubles alts with inorganic an dorganic bases. During the studies 106 compounds (90 for the
first time) were synthesized for which a comprehensive study of physicochemical properties was performed using
a set of methods (IR, 1H, 13C, NMR spectroscopy, chromato-mass and massspectrometry, X-ray diffraction
analysis), which allowed to establish the directions oft heheterocyclization reaction and the peculiarities of their
structure. It was found, that among pyrrolo-(pyrido-)[1,2-a][1,2,4]triazolo-([1,2,4]triazino-)-[c]quinazolines high
anti-inflammatory activity was characteristic for substituted of 2,8-dioxo-7,8-dihydro-2H-pyrrolo[1,2-
a][1,2,4]triazino[2,3-c]quinazoline-carboxylic acids, which in the model of carrageen an and formaline demaexceed
the reference drug «Diclofenac», and prognostic values of affinity and visualization of the secom pounds in active
centers of biotargets have become a the oretical platform for studying the probable mechanism of their action,
namely inhibition of DFPG and LOG by invitro methods. It was shown, that mentioned getarylcarboxylic acids in
most cases were characterized by high LOG-inhibitory and antiradical activity, which could beconsidered as one of
the possible anti-inflammatory mechanisms. For the first time, the in vivo screening results of the synthesized
compound sall owed to establish qualitative (SAR), quantitative (QSAR) «structure-activity» relationships and to
create pharmacophoremodels as an effective direction of optimization and further prediction of anti-inflammatory
activity among pyrrolo[1,2-a][1,2,4]triazino[2,3-c]quinazolines. It is shown, that the «critical» pharma cophore
fragments that cause the manifestation of anti-inflammatory activity, in addition to the heterocycle itself, include
the Oxygen atom in the second position, the carboxyl and ethylcarboxyl group sin the 5ath position. Additional
factors that contribute to the manifestations of anti-inflammatory activity were the presence of a methyl group or
4-fluorophenyl fragment in the third position and fluor ineatom sin the 11th and 12th positions. The developed
strategy of NSAID search amongpyrrolo-(pyrido-)[1,2-a]triazolo-(triazino-)[c]quinazolines and products of their
modification allowed to reveal a promising active pharmaceutical ingredient with high anti-inflammatory activity,
namely 3-(3-methyl-2,8-dioxo-7,8-dihydro-2H-pyrrolo[1,2-a][1,2,4]triazino[2,3-c]quinazoline-5a(6 H)-yl)-
propanoic acid, which is virtually on-toxic (LD50>1500 mg/kg) compared to diclofenac sodium, exceeds it in
efficacy and therapeutic index and is recommended for fur the rin-depth pharmacological studies.
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