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1. ITipono(nipupo)[1,2-a]rpuazosno(TprasuHo)[c|xiHazoiHu: cuHTes, mogudikais, ¢pisuko-ximiuHi Ta 6i0s10TiuHI
BJIACTUBOCTI

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

Pedepar:

1. Inceprauiiina po60oTa nIpucBsyeHa po3poolii cTparerii ClipsIMOBaHOrO MOLIYKY ITPOTU3aMNaIbHUX areHTiB 3
BUKOPUCTaHHSIM MeTogoJiorii insilico, invitro Ta invivo, B MeXXax SIKOi CHHTE30BaHO psifi, HEBIOMHUX 3aMillleHUX
niposio(ipuno)[1,2-ajTprasosio(TpuasuHo)| c|XiHa301iHiB, IpYU LbOMY BCTAaHOBJIEHO BIUIUB Sy YMHHUKIB Ha
repeobir TaHIEeMHOIreTeponKIIi3allii, BuB4eHi (hi3uKOo-XiMiuHi BJIJaCTUBOCTI, TPOTU3aNasbHa, aHTUPAINKAJIbHA Ta
JIOI'-iHriby1oya aKTMBHICTb CUHTE30BaHUX CII0JIYK, BCTAHOBJIEHI sIKiCHI (SAR-anani3) Ta KinbkicHi (QSAR-aHanis)
3aKOHOMIPHOCTI «CTPYKTypa — aKTUBHICTb», pO3p00JIeHi «papMaKkopOpHi» Mogesi 1715 OAaJIbIIO] pO3pOOKU
eeKTUBHOrO HaIpsSMKY ONTHUMI3allii JaHoi reTepoLyKIiYHOi cucTemu, BusBiaeHuir AQI 3 BUCOKOIO

MIPOTHU3AMNAJIbHOIO0 AKTUBHICTIO, SIKUM PEKOMEHIOBAHUH /1715 TIOJIAIBIINX OGi0JIOTiYHUX OCiIKeHb. Briepiie



CTBOpEHA BipTyasnbHa 6i6ioTeka niposno-(mipugo-)[1,2-a][1,2,4]-rpuasono-([1,2,4]rpuaznHo-)-[c]xiHa30iHiB SIK
IOTEHL{HMX ITPOTU3aMaJIbHUX 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 KETOKAPOOHOBMMHU KUCJIOTaMU (4-0KCOIIEHTaHOBA, 4-0KCO-
4-deHinbyTaHoOBAa, 2-OKCONEHTAHi0Ba, 3-OKCOTeNTaH/1i0Ba, 5-OKCOreKCaHOBa KMCJIOTH) Ta NIOKA3aHO, 10 Y
3aJI€KHOCTI BiJ] yMOB IIPOBEJI€HHS IeTepOLMKIIi3allii (DO3YMHHUK, TEMIIEPATypa, TPUBAJIICTb) MPOLYKTAMU MOXKYTb
OyTH sIK 4aCTKOBO rifpoBaHi [1,2,4]Tpraszoso-(TpuasuHo-)[c]xiHa30iH-TIponaHoBi (6yTaHOBI) KUCJIOTH TaK i MipoJo-
(mipupo-)[1,2-a][1,2,4]Tpua3osno-(TpruasuHo-)[c]xiHa3oaiHu. Po3pobsieHi onTHManbHi YyMOBU CUHTE3Y OYIn
BMKOPHCTaHi [1J1s1 IPENapaTUBHOTO OJEP>KAHHS OCTAHHIX. 3alIPOIIOHOBAHO METOAM (POPMYBAHHS HeBioMux 2-R1-
4a-metun-(denin-)-5,6-gurigponipono[1,2-a][1,2,4]Tpuazono[1,5-c]xinazosnin-7(4aH)-oHiB, 3-R1-5a-meTtun-(deHin-
)-6,7-purinpo-2H-nipono[l,2-a][1,2,4]tpuasuHo[2,3-c]xiHa3oniH-2,8(5aH)-gioHiB, 2-R1-4a-meTun-4a, 5,6,7-
tetparinpo-8H-nipuzno[1,2-a][1,2,4]Tpuasosno[1,5-c]xiHazonin-8-oHiB, 3-R1-5a-meTtun-5a,6,7,8-rerparigpo-2H, 9H-
nipuno[1,2-a][1,2,4]TpuasuHo[2,3-c]xiHa3onin-2,9-1ioHiB, 2-R1-7-0kco-6,7-purinponiposno[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)-kap60oHOBUX (TPONaHOBUX) KUCJIOT. [IpoBefeHa CTpyKTypHa Moau@ikallilo KapOOKCUIbHOI
rpynu y nipono[l,2-a]-[1,2,4]Tpuazosno-(TpuasuHo-)[c]xiHa30/1iH-KapOOHOBUX (IIPONAHOBUX) KUCJIOT 3 METOIO 3
METOIO IOKpaleHHs (apMaKOKiHETUYHUX, PapMaKO-TEXHOJIOTTYHMX XapaKTepUucCTuK. [Ipy 1ipomy, po3pobsieHo
METOJIM CUHTe3Y ecTepiB i aMifis 2,8-niokco-3-R1-7,8-nurigpo-2H-niposno[1,2-a][1,2,4]Tpuazuno[2,3-c]xiHazomin-
5a(6H)-xap60HOBUX (IIPONIAaHOBUX) KUCJIOT. B mpolieci BUKOHaHHS po6oTu cuHTe30BaHo 106 criosnyk (90 Brepiie)
1151 IKUX [IPOBEJIeHe BCeOiuHe JoCiiKeHHs (i3nKO-XiMiYHMX BJIaCTUBOCTEN 3 BUKOPUCTAHHSIM KOMILJIEKCY
metogis (I4-, 1H, 13C IMP-crniekTpocKoIisi, XxpOMaTO-Mac- Ta Mac-CIIeKTPOMETPisi, PEHTT€HOCTPYKTYPHUI aHai3),
110 [103BOJIUJIO BCTAHOBUTU HAIIPSIMKU IIPOTIKaHHS peakliii reTepouuKIizalii Ta 0co6auBOCTi 6yJ0BY iX MOJIEKYJI.
BcranoBneHo, o cepep nipoao-(nipupo-)[1,2-a][1,2,4]tpuasono-([1,2,4]-TpruasuHo-)-[c]xiHa30JiHiB BUCOKA
MpOTHU3anagbHa aKTUBHICTh XapaKTepHa MJis 3aMileHux 2,8-miokco-7,8-nurinpo-2H-miposno[1,2-
a][1,2,4]Tpuasuno[2,3-c]xiHa-30/1iH-KapOOHOBUX KUCJIOT, SIKi HA MOJieJli KapareHiHOBOro Ta (popMasiiHOBOTO
HaOpsKY IEPEBULIYIOTh pedepeHc-npenapar «JuknodeHak», a IpOrHOCTUYHI 3Ha4eHHs aiHHOCTI Ta Bizyasnisalii
PO3MillleHHS 3a3HaY€HUX CIIOJIYK B aKTUBHHUX LIEHTPax GioMillleHelCcTan TEOPETUYHOIO IIATPOPMOIO AJIs
BMBYEHHS IMOBIpHOTO MeXaHi3My ix fii, a came inrioysanus J@IIT ta JIOT metomamu invitro. [TokasaHo, aJs
3a3HAYEHUX FeTapUIKapOOHOBUX KUCJIOT y OiJIbIIOCTi BUNAIKIB XapakTepHa Bucoka JIOI'-iHribyoua i
AHTHUPAJVKAJIbHA aKTUBHICTD, 10 MOXKE PO3IJISIZATUCH SIK OJIMH i3 MOXKJIMBUX MEXaHi3MiB IPOTU3aNalbHOI
aKTUBHOCTI. Briepuie 3a pe3ysibTaTaMy CKPUHIHTY CUHTE30BaHMX CIIOJIYK iNvivo BCTAHOBJIEHO SIKiCHY (SAR),
KisibKicHY (QSAR) 3aKOHOMIPHICTb «CTPYKTypa-aKTUBHICTb», CTBOPEHi «papMakodOpHi» MoJieli 111 pO3pOOKU
e(eKTUBHOTO HAIPSIMKY ONTHUMi3allii Ta IOJaJbIIOro NPOrHO3yBaHHS MIPOSIBY IPOTU3AMAIbHOI aKTUBHOCTI cepel
niposo[1,2-a][1,2,4]rpuasuno|2,3-c]xiHazosiHiB. [TokazaHo, 10 «KpUTUIHUX» HapMar0oPOPHUX DParMeHTiB, 110
00YMOBJIIOIOTH IPOSIB [TPOTU3aIIaIbHOI aKTUBHOCTI, OKPIM CaMOT0 TeTepOLMKIy MOXKHA BijHeCTU aToM OKCUTEHY Y
II0JIO>KEHHI 2, KapOOKCUJIbHY Ta €TUJIKAPOOKCUIIbHY IPYITY Y [TOJI0KeHH] 5a. [JofaTkoBUMU pakTopamu , 10
CIIpYSIOTH ITPOSIBY IIPOTU3ANAJbHOI Aii € HasIBHICTh METUJIBHOI rpynu 260 4-(1yopodeHibHOrO (PparMeHTy y
10JI0KeHHi 3 Ta aToMiB Oiyopy y nonoxkeHHsx 11, 12. Po3po6sena crpateris nomyky HI133 cepen niposio-(nipugo-
)[1,2-a]Tpraszono-(TpuasnHo-)[C]xiHa30JIiHiB Ta POAYKTIB ix Moaudikalii Jo3BoIMIa BUSIBUTU NTepcrieKTUBHUN ADI
3 BUCOKOIO [TPOTU3aMaJIbHOIO aKTUBHICTIO, a came 3-(3-meTuin-2,8-niokco-7,8-gurigpo-2H-niposo[1,2-
a][1,2,4]rpuasuHo[2,3-c]xiHa3osiH-5a-(6H)-iy1)-iponaHoBy KHACJIOTY, sIKa € MPaKTUYHO HETOKCHMYHOIO (JI150 > 1500
MT /KT) y IOPiBHSIHHI 3 HaTPito AuKJI0deHaKOM, TepeBUllye HOro 3a e(PeKTHBHICTIO Ta TepaleBTUYHUM iHE€KCOM.

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-
a]triazolo(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-oxo0-1,2,4-triazine-3-yl)anilines with ketocarboxylic acids (4-oxopentanoic, 4-0xo-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-ox0-6,7-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-diox0-7,8-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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