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2021.

HucepraniiiHHa poOoTa TPUCBSIYEHA CHHTE3Y HOBUX O10aKTHMBHUX IMOXITHUX
okcazouo[4,5-d|nipuminuny Ta nipasono[l,5-a][1,3,5]Tpuaszuny, fki € IIKaBUMH 3
TOYKH 30py (hapMakoJOriyHOT €PEKTUBHOCTI Ta MOAATBIINX XIMIYHUX MEPETBOPEHb.
Tema nucepTauiiHOrO NPOEKTY € AKTyaJbHOK 3 OIJISAY Ha BIOOMI JlaHi WIOJ0
3HAQYHOTO O10JIOTIYHOTO MOTEHIIaTy MOJIOHUX CHOJIYyK 3 010130CTEPHUM I10JI0
NypuHy cKkadoiagoM, fKi MOXYTh BIUIMBAaTH Ha (PYHKIIOHYBaHHS TEpareBTUYHO
BKJIMBUX OUTKOBHX MOJIEKYJI, HacaMIiepe (pepMeHTIB.

ITix yac BUKOHAHHS CHHTETHYHHX POOIT 3 METOI OTPUMAHHS HOBUX ITOXI1THUX
okcazouo[4,5-d|nipuMinuHy OyB BUKOPUCTAHUN MIiAX1d, PO3POOICHUN Y BIUILII XiMil
010aKTUBHUX a30TOBMICHUX I'€TEPOIMKIIYHIUX OCHOB Ta 3aCHOBAaHUM Ha pPElUKIII3allil
1M1/1a30JIOHIB, OTPUMaHUX KUIBbKOMAa CTQIISIMHU 3 AlMKIIYHUX MO YHKIIOHATBHUX
peareHTiB. BapTo 3a3Ha4nTH, [0 TAKKM METOJOM paHilie OyJI0 CHHTE30BaHO BCHOTO
TPH MPEICTABHUKH IHOTO KJIacy croiyK. JlJis BBEJICHHS 3aMICHUKIB PI3HOT IPUPOIH
poBeIeHO (PYyHKITIOHATI3AIIK0 OKCA30JIOMIPUMIAMHOBUX KapKaciB IO MOJIOKEHHSIX 5
Ta 7 CHUCTEMH 3 BHKOPHUCTAaHHAMM peakuiii aminyBaHHs, Cynsyki-Misypa Ta iH.
Takum uYnHOM OyJIO OTPUMAHO CEpil0 HOBHX OKcazoino[4,5-d|nipumiguniB (35
CIOJIYK) 3 apWJIbHUMH Ta PI3HOMAaHITHUMHU aMiHHUMHU ()parMeHTamMu B MOJIOKEHHI 7,
30KpeMa, 3aMilIeHUMH TinepasuHamu, 1,4-aiazenaHaMu, minepuauHaMH, aMIHAMHU
[lrpekepa 1 nurizuHOM Ta (O1)apUJIbHUMH 3aMICHHUKaMH B TIOJOXEHHAX 2 1 5
TETEPOIMKIIYHOI CHUCTEMH, IO BAXJIMBO JUIsI BCTAHOBJICHHS 3aKOHOMIPHOCTI

«CTpYKTypa-akTUBHICTE». OKpiM  TOro, CHHTE30BaHO DA  OKca3oiso[5,4-



d|nipumiauHiB, SKi (YHKIIOHAIBHO 1ACHTUYHI iX 130MEPHUM MOXITHUM, 3 METOIO
MOPIBHSHHS X 010JIOTIYHUX BJIACTUBOCTEH.

[Ipu npoBeneHHi in silico aHanizy B3aeMOJli MIXK MoJiekysiamu (papmakodopis
Ha OCHOBI OIIMKIIIYHUX a30THCTHX T'€TEPOLMKIIB Ta 010MOJIEKYJIaMH BCTAHOBJIEHO,
10 KpiM TiapodoOHOi B3aeMoii ctabimizalito komiuiekcis [@apm—bioM|] 3a0e3mne-
YYIOTh CTEKOBA B3a€EMOJISA  T-CUCTEMH MOJEKYJd OIUUMKIIYHUX  A30TUCTUX
TETEPOLMKIIIB 3 T-CUCTEMOIO0 apOMATUYHUX 3QJIUIIKIB aMIHOKUCIIOT B TTOJINENTHIHUX
JAHIIOTaX Ta BOJHEB1 3B’SI3KM MDK HEMOJUJIEHUMH MHapamMu JIBOXKOOPIMHOBAHOTO
aToma HiTporeny Ta ¢pyskiioHansHuMu —OH, -NH,, —SH rpynamu amiHOKHCIIOT.

s OIIbIIOCTI CUHTE30BaHUX HOBUX OKcazotio[4,5-d|mipuminuHiB  Oyna
BUBYECHA MPOTUIYXJIMHHA aKTUBHICTh in vitro B HailloHanbHOMY IHCTUTYTI paKy
CIHIA 1 BCcTaHOBJIEHI 3aKOHOMIPHOCTI «CTPYKTypa-aKTHUBHICTb». Pesynbratu
IPOTUPAKOBOIO CKPUHIHTY Ha 60 JHIM pakoBUX KIITHH TMOKa3add, ULIO0
okcazosionipumignau 3 NH-He3amimennm minepa3suHoBUM abo 1,4-11a3enaHoBHM
3amicHukoM Tpu C(7) NOpoOSBASAIOTH 3HAYHY PICTIHTIOYIOUY aKTHUBHICTh KIITHH
nyxJauH. 3amimieHHs aroma rigporeHy B NH ¢parmenti nmx rpyn Ha iHMI
yrpynoBaHHsi (aJkiuibHI a00 Cynb(OHIUIbHI); BBEJACHHS B TOJOXEHHSA 7/
OKCa30JIOMPUMIIUHIB (pparMeHTy HinepuanHy ado apWiIbHUX 3aMICHHUKIB BEAE 0
CYyTTEBOTO 3HWXKEHHS a00 BTpAaTH MPOTHUIMYXJIMHHOI 37JaTHOCTI IHMX CIOJIYK.
Oxkcazono[4,5-d|nipumianHu Ta iX (QYHKIIOHAJIBHO 1ICHTHUYHI 130MEpHI MOXI1IHI,
0KcazoJio[ 5,4-d |nipuMiIuHH, BOJIOJIIIOTH OJIM3BKOIO PICTIHT10YI0UO10,
LIUTOCTATUYHOIO 1 IUTOTOKCUYHOIO JICIO.

ITig qac BHUBYECHHS MEXaHI3MIB MPOTHUPAKOBOI i [MOX1JHUX
OKCa30JIOMPUMIIMHY BUHAWICHO HOBUH 1HTIOITOp aneHo3mHKiHA3u (AJIK), sxwmii
CEJIEKTHBHO [li€ Ha JOBrYy i30dopMy naHoro depmeHty. [lepBUHHI AOCIIIKCHHS
aJICHO3UHKIHA3HO1 aKTHUBHOCTI JBOX OKca3oio[4,5-d|nipuMiiuHIB Ta OJHOTO
0KCa30J10[5,4-d|mipuMiiuHy TTPOBOIMIUCS HA JIHIAX KIITUH HUPOK XoM'sakiB (BHK) 3
pizHOtO ekcmpeciero 130hopm AJIK B nociigHunbKOMY 1HCTUTYTI Legacy Research
Institute B Iloptnenni, mrat Operon, CIHIA. BcranoBneno, mo 2,5-audeHin-7-

ninepasuH- 1 -un-okcazono[5,4-d|nipumianH ~ HEBUOIpKOBO  1HTIOye  picT  yCiX



KJIIITUHHUX JIHIK 11py KoHeHTpIi 3 MkM. 7-(1,4-/liazenan-1-11)-2-(4-MeTtundenun)-
5-teninokcazono[4,5-d|nipumignH OyB epeKTUBHUM JHie npu BUcOKii m031 (100
MKM), Toai sik 2,5-nudenin-7-minepasun-1-ia-okcazono[4,5-d|nipuMiuH NpOsIBUB
CEJIEKTMBHY [0 WLI0J0 JiHIi KIITHH 3 JAo0Browo i3o¢opmoro AJIK. BropunHi
JTOCITI/DKCHHST Ha JHIAX KITHH Tiaio6inactomu GMB (paky TOJ0BHOTO MO3KY
JIOJUHU) TIATBEPININ CEICKTHUBHICTh OCTaHHBOI CIOIYKH IIOAO JOBTOi (hopMu
aneno3nHkinazu (ADK-L), mio Bka3dye Ha MEpPCHNEKTHBHICTH CTBOPEHHS HA OCHOBI
0Kca3oso[4,5-d|mipuMiMHIB ~ CEJEKTUBHUX  IHTIOITOpPIB  JaHOro  (hepMeHTy,
BIJIITOBIJAIBHOTO 3@ P13HI MATOJOTIYHI CTaHU, BKJIFOYAOUYHd TPABMH F'OJIOBHOI'O MO3KY,
CM1JIETICII0, CYyIMHHI 3aXBOPIOBAHHSI, paK Ta Jia0erT.

AkTuBHICTh 19 mnoximHMX okcazono[4,5-d|mipuMiiuHy I1IOAO BIPYCIB, SKi
BUKJIMKAIOTh OTMOPTYHICTUYHI 1HQEKIii, 30KpeMa IMTOMETAJIOBIPYCY JIIOJAUHH
(HCMV), Bipycy BitpsiHoi Bictiu (VZV), Bipycy npoctoro reprecy (HSV), Bipycy
naniomu JroauHu (HPV) ta BK-Bipycy (BKV), BuBUanu 3a 101momMororw mnpoTH-
BIpYCHOTO CKpUHIHTY in Vvitro B yHiBepcuteTi Amnabamu B bipmiaremi. [lpu
IIPOBE/ICHHI EPBUHHOIO MPOTUBIPYCHOTO aHali3y 3HaiJIeHo, 1110 N-(2-mopdoniHo-2-
(Tiopen-2-im)etnn)-5-(4-mertoxcudenermn)-2-peninokcazono[4,5-d|nipumiaguH-7-
aMIH BOJIOZI€ CeleKTUBHOIO Jieto o0 BK-Bipycy 13 3Hauennsm ECsy = 0,22 mxM
ta Slsp = 85 MKM, 10 CBiAYUTH MNPO MEPCHEKTUBHICTH TMONIYKY CIOJIYK 3
MPOTHUBIPYCHUM TOTEHINIATIOM Cepell TaHUX TeTepOIUKIiB. BukopucToBytoun miaxina
MOJIEKYJIIPHOTO JIOKIHTY, TMOXIAHI O0KCa30j0[4,5-d|mipuMiiuHy OLIHIOBAIM SIK
noteHuiitHi AT®d-konkypentHi miranaum PI3Ky, AKTI ta mTOR. [locnimxeHHs
IPOBOJIMJIMCS 32 JOMOMOIOW mporpamHoro 3abesnedeHHs: AutoDock Vina.
OTtpumani eHeprii 3B'I3yBaHHS CBIIYWJIM PO XOPOUIY CIOPIAHEHICTh CHOJIYK 0
AT®-3B"s13ytounx AauisiHOK 1mx ¢epmenTiB. OnHak B in silico €KCIEpUMEHTaX He
BUSIBJICHO BIJIITOBIIHOCTI MIDK €HEPIri€lo 3B’ SI3yBaHHS Ta MPOTUBIPYCHOI aKTHUBHICTIO
mono BK Bipycy s JeSKMX NpOTECTOBAHUX OKcazoio[4,5-d[nipumiaunis. lle
CIIOCTEPEIKEHHS, a TAKOK BUSIBJICHHS TOTO, 110 BCI CIIOJIYKH 1i€1 TPy MOXYTh OyTH
JIerKo po3MmilieHi B caidtax 3B's3yBaHHs AT®, Bka3ye Ha Te, 1110 iHIII MPOTETHKIHAZH

TaKOX MOKYTb PO3TJISLAATUCS K X MOXKJIMB1 MIIIEHI.



Kpim TOro, mijy yac BHUKOHAHHS JUCEPTALIITHOTO MPOEKTY OYJIO PO3pOOJIEHO
3pYYHUH Ta OPUTIHAJBHUN METOJ CHHTE3y HOBHUX HEBIJIOMHUX PpaHIIIEC MOXITHUX
nipazono[1,5-a][1,3,5]Tpuazudy 3 IUXJIOPOMETHJIHHOK TPYIOI0 B TMOJOXKEHHI 2
FeTEPOLMKIIIYHOI CHUCTEMH, 3aCHOBAaHMA Ha LMKJIOKOHJEHcalli 2-anuiaMiHo-3,3-
JTUXJIOPOAKPUIIOHITPUIIIB 3 S-amiHoIIpa3oiamu. B pe3ynbraTi cuHTe30BaHo 40 HOBUX
nipazono[1,5-a][1,3,5]TpuazuniB 3 aJKiIbHUMH, APWIBHUMHU a00 TeTePUIbHUMU
3aMICHUKaMH B TIOJIOKEHH1 4 Ta alKiIbHUMU a00 apWJIbHUMH TPyNaMy B MOJOKEHHI
7 rerepouMkIiyHOi cucteMu. IIpocTopoBy OynoBy Ta (pi3MKO-XIMIYHI BJIACTUBOCTI
BUBYCHO  METOJAMH  SICGPHOTO  MAarHiTHOTO  PE30HAHCY, PEHTTCHIBCHKOI
kpuctanorpadii, Mac-cnexkrpomerpii, [Y-crekTpockomnii Ta €JIEeMEHTHOTO aHamizy.
PeHTreHoCTpyKTypHMIl aHali3 MIATBEpAMB MPOTIKAHHA UMKIOKOHJAEHCAlli 3
OTPUMAaHHSIM 2-TUXJIOPOMETUII3AMIIIICHIX TIOX1JTHUX nipazouno[ 1,5-
a][1,3,5]tpuasuny. Ix yrBOopeHHs mependauae MepIoYeproBy aTaky eK30IMKIIUYHAM
aTOMOM a30Ty IMipa3oiy MO O—II0J0KEHHI0 eHaMiny. ['eTepouunkiniyaa cucrema 7-(4-
meTtuidenin)-4-beninmipasono[ 1,5-a][ 1,3,5]rpuazuny Mae miaocky 0yaoBy. deninbHi
3aMICHUKM TaKOX pO3TallloBaHI B Tid camiil ruiomuHi. Po3noaiieHHs JOBXUH
3B’SI3KIB B LIEHTPAJIbHIN OINMKIIYHIA CHUCTEM1 CBi4aTh NPO JIETOKAII3allii0
€JICKTPOHHOT TYCTHHH B Hid, a B I[IJIOMY BOHHM XapakTEpH1 JJIsi CUCTEMH, IO MICTATh
nipa3oyibHI Ta TPUA3UHOBI TeTepOlMKIU. Ha BIAMIHY BiJl OCTAaHHBOTO, B CTPYKTYpi 2-
nuxiopoMeTui-4-(2-metundenin)-7-deninmnipasono| 1,5-a][1,3,5]rpuazuny 2-
MeTuI(EeHIbHA Ipylia B MOJO0KEHHI 4 Ta reTepOLHUKIIIYHA 1aTGopMa 3HaAXOASITHCS B
pI3HUX IUIOIIMHAX, MPO IO CBIAYUTH PEHTIEHOCTPYKTYPHE MAOCIIJKEHHS JaHOl
CIIOJIYKH.

Cepell CMHTE30BaHUX 2-IUXJIOPOMETHII3AMINICHUX MOXIAHUX mipazoino[l,5-al-
[1,3,5]tpuasuny 3HaiineHo edeKTHBHI NPOTUIYXJIMHHI areHTH. BcTaHoBIEHO
HACTYMHI KPUTUYHI YMHHUKUA JJi TPOSBY NPOTUPAKOBOI AKTUBHOCTI MOXIJHUX
nipazono[1,5-a][1,3,5]Tpuazuny: HasBHICTh B MOJOXKEHHI 2 JIHUXJIOPOMETHIBHOTO
dbparmMenty, a TakoX apuibHOro 3amicHuka mpu C(4), sSKUil 3HAXOIUTHCA B OJHIN
IJIOMIMHI 3 TETEPOIUKIIIYHOIO MIATPOPMOIO.

JIisi BU3HAYCHHS MOKJIMBUX MEXaHI3MIB MPOTUPAKOBOI aKTHUBHOCTI Mipa3oJio-

[1,5-a][1,3,5]rpua3uniBe BukopuctoByBaiu COMPARE anani3, skuii mnosisrae B



NOPIBHSHHI PE3yJbTaTIB NPOTUIIYXJWHHOI AaKTUBHOCTI JOCHIIKYBAaHUX CIOJIYK 13
ICHYIOYMMH TMPOTHPAKOBUMH TpenapaTamu, i sSIKUX MEXaHI3M il BXKE BIJOMHIA.
COMPARE aHani3 He BUSBHUB >KOJHUX BIJOMHMX MPOTHUIYXJIMHHHMX IpenapariB 3
no/110HOIO €10, 1110 BUMAarae OuIbIl I€TaJIbHOTO BUBUEHHS MEXaHI3My NPOTHUPAKOBOL
nii orpuManux mipasono[ 1,5-a][1,3,5]rpua3uHis.

JlocmiKeHHs X MPOTUBIPYCHOI aKTUBHOCTI MOKa3ajy, 1110 BOHU HE BOJOJIIOTh
JIOCTaTHIM TPOTUBIPYCHUM €(dEeKTOM Yepe3 BUCOKUU PIBEHb iX ITUTOTOKCHYHOCTI.
AKTHUBHICTh CIIOJIYK JIOCUTh HHU3bKa, 32 BHHATKOM 2-TUxyopMeTHi-4,7-nudeHu-
nipazono[1,5-a][1,3,5]Tpuazuny, sSKuil TMOPIBHIHO 3 TaHIUKIOBIPOM BOJIOIE
BUCOKOIO TOKCHYHICTIO (EC50>1.20 uM) 11070 1iuToMerajioBipycy JIOJUHUA. 3 TOUKH
30py CEJIEKTUBHOCTI, 3aCIyroBy€ Ha yBary 2-auxyiopmerui-4,7-6ic(4-meTtundeHin)-
nipasono[1,5-a][1,3,5]tpuasusn 31 3HaueHHAM Sl50> 6 mpotu HCMV.

Kpim Toro, cepen mnoxiguux mipasono[l,5-a][1,3,5]tpuasuny 3HaiigeHO
IPEICTaBHUKHU 3 Ba30AMIIATATOPHOIO AKTUBHICTIO — 2-1UXJI0poMeTHII-4-(pypaH-2-111)-
7-metun-mipazono[1,5-a][1,3,5]Tpuasun ta 2-guxiopomMeTui-7-meTui-4-(mipuaua-3-
u1)-mipazono[ 1,5-a][1,3,5]rpuazun 3 MakCUMalbHOK aMILTITY1010 po3ciiadiaeHHs (107

monp/im) 61,0£3,5% Tta 52,2 £+ 3,7 %, BIANOBIAHO, MO0 CBIAYATH TIPO
NEPCHEKTUBHICTh MOLIYKY Cepe]l HUX CYJAMHOPO3LIUPIOIOYNX areHTIB.

HoBusna pobotu nossirae B HaCTymHOMY. PO3IIMPEHO KOJIO HOBUX MOXITHUX
okcazono[4,5-d|mipuminuHy 10 35 CHOMyK Ta BCTAHOBJIEHO 3B S30K «CTPYKTypa-
aKTUBHICTHY» B Psiy LIMX pedyoBUH. Briepmie juist QpyHKIioHaAmI3alli JAHUX PEUYOBUH
oy Bukopuctanuii miaxiy Cyasyki-Midypa. Bnepiie npoBeaeHO TOCIHIKEHHS
MOXKJIMBOTO MEXaHi3My IPOTHPAKOBOI Jii MOXIAHUX OKcazojo[4,5-d|mipumiguny i
3HAIJIEHO HOBUI CEJIEKTUBHUM 1HT101TOpP JOBroOi 130()OpMU aI€HO3MHKIHA3H.

Kpim TOro, Bmepmie gochipkeHa B3aeMOis —2-amiiamiHo-3,3-auXII0po-
aAKPUJIOHITPUIIIB 3 S5-aMiHOIIpa3ojlaMi Ta CHHTE30BAaHO paHillle HEeBiJOMI MOXiaHI 2-
nuxjopomerunnipasono[1,5-a][1,3,5]tpuazuny. Bnepiie BHUBYEHO iX IMPOTHpPAKOBA,
IPOTHBIPYCHA Ta Ba3oAMWJIaTaTOpHA AaKTHBHICTh 1 3HAWIEHO 3aKOHOMIPHOCTI
«CTPYKTYpa-aKTHUBHICTB.

[IpakTuHEe 3HAYEHHS OJEPKAHUX pE3YyJbTaTIB MOJATA€ Yy CHHTE31 HOBUX

MOX1THUX OKca30J10[4,5-d|nipuMiIuHy 3 apWIbHUMU Ta PI3HOMAHITHUMH aMIHHUMH



dbparmMeHTamMu B MOJOKEHH1 7 1 (01)apuiabHUMM 3aMICHUKAMU B TMOJOXKEHHSX 2 Ta 5
TEeTEPOIMKIIIYHOI CHCTEMH, 10 BaXJIWBO JJII BCTAHOBJCHHS 3B S3KIB MIXK
CTPYKTYpOIO Ta TMPOTUIYXJIUHHOIO aKTHBHICTIO. Cepen HUX 3HAWIEHO HU3KY
IPOTUPAKOBUX areHTIB Ta PEYOBHMHY 3 IPOTHUBIPYCHUM MoOTeHU1agoM mono BK-
Bipycy. Takox Ha OCHOBI MOXIHOTO OKca30Ji0[4,5-d|mipumMiauHy BUHANACHO HOBHI
CEJICKTMBHHMM 1HTI0ITOp MOBroi i30)opMu a/eHO3WHKIHA3H, SIKa € TMEPCIEKTUBHOIO
MIIIEHHIO TPH JIKyBaHHI TaKUX MATOJOTIYHUX CTaHIB SIK TPABMH T'OJIOBHOTO MO3KY,
eMiJIencii, Cy/JMHHI 3aXBOPIOBaHHS, paK Ta Jiia0ber.

Kpim TOro, po3po0sieHO HOBHMI IpenapaTHUBHUII METOJ CUHTE3Yy paHIlle He
BIIOMHUX 2-ITHUXJOPOMETHII3aMIIICHUX MOX1AHUX mipa3ono[1,5-a][1,3,5]rpuazuny 3
QIKUTbHUMH, apWIbHUMHU a00 TeTepUIbHUMHU 3aMICHUKAMH B MOJOXeHHI 4 Ta 7
TeTEPOIUKIIIYHOT CUCTEMH, CEpell AKUX 3HAWUIEHO PEYOBHMHHU 3 MPOTHPAKOBHM Ta
CYIMHOPO3IIUPIOIOYUM MOTEHIIIAIOM.

Kniouosi  cnosa: okcazono[4,5-d|nipumigunu, oxcazono[S,4-d|nipumiauau,
nipasono[1,5-a][1,3,5]Tpua3zunan, 6i0i30cTepr MypUHY, IUKIOKOHACHC AL, JOHOPHO-
aKLENTOPHI BIACTUBOCTI, KBAaHTOBO-XIMIYHI pPO3paxyHKH, (PpOHTaIbHI pIiBHI,
napameTp @y, HNPOTUPAKOBAa AaKTHUBHICTh, CEJIEKTHBHICTh, KOPEJSALIMHUI aHami3
COMPARE, iHri0oitop ajeHO3WHKIHA3U, MPOTUBIPYCHA AKTUBHICTb, MOJEKYJISIPHUM
JTIOKIHT, Ba30AWJIaTaTOPHA aKTUBHICTb.

SUMMARY

Velihina Ye.S. Synthesis and properties of new oxazolo[4,5-d]pyrimidines and
pyrazolo[1,5-a][1,3,5]triazines. — Qualification scientific work as a manuscript.

Thesis for a scientific degree of Doctor of Philosophy in specialty 102
"Chemistry" (10 - Natural sciences). — V.P. Kukhar Institute of Bioorganic Chemistry
and Petrochemistry of the National Academy of Sciences of Ukraine, Kyiv, 2021.

The thesis is devoted to the synthesis of new biologically active oxazolo[4,5-
d]pyrimidine and pyrazolo[1,5-a][1,3,5]triazine derivatives, which are interesting in
terms of biological properties and subsequent chemical transformations. The topic of

thesis project is relevant given the known data on the significant biological potential



of such compounds with purine bioisostere scaffold, which are able to affect the
functioning of therapeutically important protein molecules, especially enzymes.

During synthetic work to obtain new active oxazolo[4,5-d|pyrimidine
derivatives, an approach developed in the Department of chemistry of bioactive
nitrogen-containing heterocyclic bases based on the recyclization of imidazolones
obtained in several stages from acyclic polyfunctional reagents was used. It should be
noted that only three derivatives of this class of compounds have been previously
synthesized using this method. For the introduction of structurally different
substituents, the functionalization of oxazolopyrimidine frameworks at positions 5
and 7 of the system was performed using the reactions of amination, Suzuki-Miaura
and others. A series of novel oxazolo[4,5-d]pyrimidines (35 compounds) with aryl
and various amine moieties at position 7, in particular substituted piperazines, 1,4-
diazepanes, piperidines, Strecker amines and cytisine, and (bi)aryl substituents at
positions 2 and 5 of the heterocyclic system was thus obtained, which is important for
establishing the pattern of structure-activity. In addition, a number of oxazolo[5,4-
d]pyrimidines with identical substitutes to their isomeric derivatives have been
synthesized to compare their biological properties.

During the in silico analysis of the interaction of bicyclic nitrogen-containing
heterocyclic pharmacophore molecules with biomolecules, it was found that in
addition to the hydrophobic interaction, the stabilization of the [Pharm-BioM]
complexes is provided by stack interaction of m-system of bicyclic nitrogen
heterocyclic molecules with -system of peptide bond or aromatic residues of peptide
chains, and bonds between the unshared pairs of a two-coordinated nitrogen atom and
—OH, —-NH,, —SH functional groups of amino acids or a (di)peptide bond.

For the most of newly synthesized oxazolo[4,5-d]pyrimidines their antitumor
activity in vitro was studied at the United States National Cancer Institute and
established patterns of "structure-activity". The results of anticancer screening on 60
cancer cell lines showed that oxazolopyrimidines with NH-unsubstituted piperazine
or 1,4-diazepane substituent at C(7) show significant growth inhibitory activity of

tumor cells. Substitution of a hydrogen atom in the NH fragment of these substituents



by other groups (alkyl or sulfonyl) or the introduction in position 7 of
oxazolopyrimidines piperidine fragment and aryl substituents leads to a significant
reduction or loss of antitumor ability of these compounds. Oxazolo[4,5-d]pyrimidines
and their functionally identical isomeric derivatives, oxazolo[5,4-d|pyrimidines, have
close growth inhibitory, cytostatic and cytotoxic effects.

During the study of the mechanisms of anticancer action of oxazolopyrimidine
derivatives, a new adenosine kinase inhibitor (ADK) was invented, which selectively
acts on a long isoform of this enzyme. Primary studies of the adenosine kinase
activity of two oxazolo[4,5-d]pyrimidines and one oxazolo[5,4-d]pyrimidine were
performed on hamster kidney (BHK) cell lines with different expression of ADK
isoforms at the Legacy Research Institute in Portland, Oregon, USA. 2,5-Diphenyl-7-
piperazin-1-yl-oxazolo[5,4-d]pyrimidine was found to non-selectively inhibit the
growth of all cell lines at a concentration of 3 uM. 2-(4-Methylphenyl)-5-phenyl-7-
(1,4-diazepan-1-yl)-oxazolo[4,5-d]pyrimidine was effective only at high doses (100
uM), whereas 2,5-diphenyl-7-piperazin-1-yl-oxazolo[4,5-d]pyrimidine had a
selective effect on a cell line with a long isoform of ADK. Secondary studies on
glioblastoma cell lines GMB (human brain cancer) have confirmed the selectivity of
the last one to the long form of adenosine kinase (ADK-L), indicating the prospect of
creating oxazolo[4,5-d]pyrimidine-based selective inhibitors of this enzyme
responsible for various pathological conditions, including brain injury, epilepsy,
vascular disease, cancer and diabetes.

Activity of 19 oxazolo[4,5-d]pyrimidine derivatives against viruses that cause
opportunistic infections, in particular Human cytomegalovirus (HCMV), Varicella
Zoster Virus (VZV), Herpes Simplex Virus (HSV), Human Papilloma Virus (HPV)
and BK-virus (BKV) was studied by in vitro antiviral screening at the University of
Alabama at Birmingham. Primary antiviral analysis revealed that N-(2-morpholino-2-
(thiophen-2-yl)ethyl)-5-(4-methoxyphenethyl)-2-phenyloxazolo[4,5-d]pyrimidin-7-
amine has a selective effect on BK-virus with a value of ECsq = 0.22 uM and Sls, =
85 uM, which indicates the prospects for the search for compounds with antiviral
potential among these heterocycles. Using the molecular docking approach,

oxazolo[4,5-d]pyrimidine derivatives were evaluated as potential ATP-competitive



ligands of PI3Ky, AKT1 and mTOR. The research was conducted using AutoDock
Vina software. The obtained binding energies suggested good affinities of the
compounds to ATP-binding sites of these enzymes. However, in silico experiments
did not show correlation between docking energy and antiviral activity against BK
virus for some of the tested oxazolo[4,5-d]pyrimidines. This observation as well as
finding that all compounds of this group can easily be accommodated at the ATP-
binding sites indicates that another protein kinases may also considered as their
possible targets.

In addition, during the thesis project a convenient and original method for the
synthesis of new previously unknown pyrazolo[1,5-a][1,3,5]triazine derivatives with
a dichloromethyl group at position 2 of the heterocyclic system was developed based
on the cyclocondensation of 2-acylamino-3,3-dichloroacrylonitriles with 5-amino-
pyrazoles. Thus, 40 new pyrazolo[1,5-a][1,3,5]triazines with alkyl, aryl or heteroryl
substituents at position 4 and alkyl or aryl groups at position 7 of the heterocyclic
system were synthesized. The spatial structure and physicochemical properties were
studied by methods of nuclear magnetic resonance, X-ray crystallography, mass
spectrometry, IR spectroscopy and elemental analysis. X-ray diffraction analysis
confirmed the course of cyclocondensation to obtain 2-dichloromethyl-substituted
pyrazolo[1,5-a][1,3,5]triazine derivatives. Their formation presupposes the primary
attack by the exocyclic nitrogen atom of the pyrazole a-position of enamide. The
heterocyclic system of 7-(4-methylphenyl)-4-phenylpyrazolo[1,5-a][1,3,5]triazine
has a flat structure. Phenyl substituents are actually also located in the same plane.
The distribution of bond lengths in the central bicyclic system indicates the
delocalization of the electron density, and in general they are characteristic for the
system containing pyrazole and triazine heterocycles. In contrast to the last one, in
the structure of  2-dichloromethyl-4-(2-methylphenyl)-7-phenylpyrazolo[1,5-
a][1,3,5]triazine, the 2-methylphenyl group at position 4 and the heterocyclic
platform are in different planes, as evidenced by X-ray structural examination of this
compound.

Among the synthesized 2-dichloromethyl-substituted pyrazolo[1,5-a][1,3,5]-

triazine derivatives, effective antitumor agents have been found. The following



critical factors for the exhibition of anticancer activity of pyrazolo[1,5-
a][1,3,5]triazine derivatives have been identified: the presence of a dichloromethyl
moiety at position 2, as well as an aryl substituent at C(4) in the same plane as the
heterocyclic platform.

To determine the possible mechanisms of anticancer activity of pyrazolo[1,5-a]-
[1,3,5]triazines, we used the COMPARE analysis, which consists in comparing the
results of antitumor activity of the studied compounds with existing anticancer drugs
for which the mechanism of action is already known. COMPARE analysis did not
reveal any known antitumor drugs with similar action, which requires a more detailed
study of the mechanism of anticancer action of the obtained pyrazolo[1,5-a][1,3,5]-
triazines.

Studies of their antiviral activity have shown that they do not have a sufficient
antiviral effect due to their high level of cytotoxicity. The activity of the compounds
is quite low, with the exception of 2-dichloromethyl-4,7-diphenyl-pyrazolo[1,5-
a][1,3,5]triazine, which has a high toxicity (ECsc>1.20 pM) against Human
cytomegalovirus compared to ganciclovir. From the point of view of selectivity, 2-
dichloromethyl-4,7-bis(4-methylphenyl)pyrazolo[ 1,5-a][ 1,3,5]triazine with a value of
SI50> 6 against HCMV deserves attention.

The novelty of the work is as follows. The range of new oxazolo[4,5-
d]pyrimidine derivatives has been expanded to 35 compounds and a structure-activity
relationship has been established in a number of these substances. For the first time,
the Suzuki-Miyaura approach was used to functionalize these substances. The
possible mechanism of anticancer action of oxazolo[4,5-d]pyrimidine derivatives was
studied for the first time and a new selective inhibitor of the long adenosine kinase
isoform was found.

In addition, the interaction of 2-acylamino-3,3-dichloro-acrylonitriles with 5-
aminopyrazoles was studied for the first time and previously unknown derivatives of
2-dichloromethylpyrazolo[1,5-a][1,3,5]triazine were synthesized. For the first time
their anticancer, antiviral and vasodilatory activity was studied and the regularities of

"structure-activity" were found.



The practical significance of the obtained results lies in the synthesis of new
oxazolo[4,5-d]pyrimidine derivatives with aryl and various amine moieties at
position 7 and (bi) aryl substituents at positions 2 and 5 of the heterocyclic system,
which is important for establishing relationship between the structure and antitumor
activity. Among them were found a number of anticancer agents and a substance with
antiviral potential against BK virus. Also based on the oxazolo[4,5-d]pyrimidine
derivative, a new selective inhibitor of the long adenosine kinase isoform has been
developed, which is a promising target in the treatment of pathological conditions
such as brain injury, epilepsy, vascular disease, cancer and diabetes.

In addition, a new preparative method for the synthesis of previously unknown
2-dichloromethyl-substituted pyrazolo[1,5-a][1,3,5]triazine derivatives with alkyl,
aryl or hetaryl substituents at position 4 and 7 of the heterocyclic system has been
developed, among which substances with anticancer and vasodilatory potential have
been found.
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