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1. CunTe3 Ta BIacTUBOCTI 4,7-PyHKLiOHAIbHO 3amilieHux nipuno[2,3-d]nipumMinuHis.

2. Synthesis and properties of 4,7-functionally substituted pyrido[2,3-d]pyrimidines.

Pedepar:

1. Ha ocHOBIi IpOAyKTiB KOHIEHCALlil JOCTYIIHUX NipUMiANH-5-KapOaibIerifiB peakyisiMu
BHYTPIIIHbOMOJIEKYJIIPHOI MKJIi3allii CMHTe30BaHO Psifi HEBILOMHUX paHille (PyHKIIOHATI30BaHNUX IIPEICTABHUKIB
nipuno[2,3-d]nipumununy. [lokazaHo, o npu B3aeMofiii 4,6-nuxjioponipuminua-5-kapoanpaeriny 3
niaHomeTtuntpudeHinpocdopanom yreoproetses (2E)-3-(4,6-1ux10ponipuMiInH-5-i71)aKpUIOHITPUI, KOTPUNA
BUSIBUBCS NTEPCIEKTUBHUM [1J151 OJl€p>KaHHS HOBUX 4-aMiHO3aMillleHUX MOXiAHUX 7-iMiHonipuno[2,3-d|nipumMmuaunny.
[TponeMoHCTpOBaHA MOKJIMBICTh OTPUMAHHS HM3KM 3aMillleHUX MOXiTHUX Nipuno[2,3-d]|nipuMuinH-7-0Hy, 0
MICTSITh 3aJIMIIKY BTOPUHHUX aMiHiB B [10JI0XEHH] 4 reTepOoLUKIiYHOI CUCTEMU, OTHOKOJIOOBUM IBOCTALiHUM
crioco6oMm 3 etus (2E)-3-(6-amiHO-4-xy10ponipuMigyH-5-in)akpunaty. Po3po6seHo neKinbka 3py4HUX METOIIB
CHHTe3y NOXinHUX mipuno[2,3-d]nipuMinrH-7-oHy 3 pi3HOMaHITHUMU a30TOBMiCHUMU 3aMiCHUKaMU B IIOJIOKEHH] 4

reTepoLuKIiyHOi cuctemu. 3HaiieHo eeKTUBHUN MiJXif, 10 OfepKaHHS paHille HeJJOCTYITHOTO 7-aMiHO-4~-



xJjioponipuno[2,3-d]nipumiguHy, KOpUCHOTO [ LiIeCIPSIMOBaHUX CUHTE3iB Nipuao[2,3-d|nipumigun-4,7-
IvamiHiB. [JocmimkeHo peakiuii 4,6-1UxI0ponipuMiTnH-5-Kap6abaeriny 3 METHUI- Ta TPeT-OyTWITIiMHATaMH, a
TaKOXX BCTAaHOBJIEHO, 110 peakuis 4,6-11ux10po-5-GopMiipuMiIUHY 3 rifpoXI0pUiaMU €CTEPIB IJIiLMHY B
IIPUCYTHOCTI TPUETUIIAMiHy IPUBOJUTD [0 OJlep>KaHHS HOBUX NOXigHUX N-(5-dopminnipuminnu-4-in)rainuHary ta
IPOAYKTIB LuKJIi3aLii - 4-X710po-5-rigpokcu-6,7-gurigpo-5H-niposno[2,3-d]nipumignH-6-kap6okcuiary i 6-amiHo-
4-xnoponipuno[2,3-d]nipumiguH-7-oHy. Briepiie 3arrporioHOBaHO IIPOCTUM, IIBUIKWIL Ta IPeNapaTUBHO 3PYYHUM
niaxin («one-pot») 7o CUHTE3y HEBiJOMUX paHille 6-amiHonipuno[2,3-d]nipuMiguH-7-0HiB peakujieto 4-
aMiHO3aMileHux NipuMifguH-5-Kap6anberinis 3 Mmetns N-(4-MeTOKCUOeH3UliAeH)rIiuHaToOM. B psay HOBUX
amiHo3aMileHux noxigHux nipuno[2,3-djnipuminuHy nposeneHo MoIyK iHridiTopis nporeinkinazu CK2 moguHy.
BioximiuHe TecTyBaHHS iHri6yBasbHOI aKTUBHOCTI in vitro mozo npoteinkinazu CK2 nokasasno, 1o i3 14 crosyk,
BiliOpaHMX 3a LONIOMOTIOI0 BipTyaJlbHOTO CKPUHIHTY, [1Bi IPOSIBJISIIOTH iHrOyBabHYy aKTUBHICTb B MiIKDOMOJISIPHUX
KOHLEHTpaLisix — MeTun 2-[(7-aminonipuno[2,3-d]nipuminuu-4-in)amino]6ensoar (IC50 = 6,0 uM) i N-(4-aHiniHo-
7-okco-7,8-purinponipuno[2,3-d]nipumigun-6-in)-4-metokcubensamin (IC50 = 19,5 uM). [IpoananizoBani
KOMIIJIEKCH MepCeKTUBHUX croyK i3 AT®-akientTopHuMm caiitom nporeinkinasu CK2 Bkasanu Ha nojasbili
CTpyKTypHi Mmoaudikauii mipuno[2,3-d]nipuMigrHOBOTO LMKIIY [Jis IIOIIYKY HOBUX 6i0JIOTiYHO aKTUBHUX CIIOJIYK B
pALy aMiHO3aMilleHuX NoXinHUX nipuno[2,3-d]nipuminuny.

2. On the basis of the condensation products of the available pyrimidine-5-carbaldehydes, a number of new
functionalized representatives of pyrido[2,3-d]pyrimidine were synthesized by intramolecular cyclization
reactions. It is shown that the interaction of 4,6-dichloropyrimidine-5-carbaldehyde with
cyanomethyltriphenylphosphorane produces (2E)-3-(4,6-dichloropyrimidine-5-yl)acrylonitrile, which proved to be
promising for the preparation of new 4-substituted 7-iminopyrido[2,3-d]pyrimidine derivatives. The possibility of
obtaining by one-pot two-stage method a number of substituted pyrido[2,3-d]pyrimidine-7-one derivatives has
been demonstrated, containing residues of secondary amines at position 4 of the heterocyclic system, from ethyl
(2E)-3-(6-amino-4-chloropyrimidin-5-yl)acrylate. Developed a convenient method of synthesizing of pyrido[2,3-
d]pyrimidin-7-one derivatives with various nitrogen-substituted in position 4 of heterocyclic systems. An effective
approach to obtaining previously unavailable 7-amino-4-chloropyrido[2,3-d]pyrimidine useful for purposeful
synthesis of pyrido[2,3-d]pyrimidine-4,7-diamines has been found. Reactions of 4,6-dichloropyrimidine-5-
carbaldehyde with methyl- and tert-butylglycinates were investigated. It was found that the reaction of 4,6-
dichloro-5-formylpyrimidine with glycine ester hydrochlorides in the presence of triethylamine results in new
derivatives of N-(5-formylpyrimidin-4-yl)glycinate and cyclization products - 4-chloro-5-hydroxy-6,7-dihydro-
5H-pyrrolo[2,3-d]pyrimidine-6-carboxylate and 6-amino-4-chloropyrido[2,3-d]pyrimidine-7-one. For the first
time, a simple, fast and convenient («one-pot») approach to the synthesis of previously unknown 6-
aminopyrido[2,3-d]pyrimidine-7-ones by the reaction of 4-amino-substituted pyrimidine-5-carbaldehydes from
methyl N-(4-methoxybenzylidene)glycinate was proposed. The inhibitors of human protein kinase CK2 was
searched in a number of new amino-substituted derivatives of pyrido[2,3-d]pyrimidine. During biochemical testing
in vitro of inhibitory activity protein kinase CK2 showed that of the 14 selected compounds the two exhibited
inhibitory activity of protein kinase CK2. Methyl 2-[(7-aminopyrido[2,3-d]pyrimidin-4-yl)amino]benzoate and N-
(4-anilino-7-oxo0-7,8-dihydropyrido[2,3-d]pyrimidin-6-yl)-4-methoxybenzamide were determined to inhibit kinase
CK2 in IC50 6,0 and 19,5 uM respectively. Complexes of compounds with the ATP-binding site of human protein
kinase CK2 have been analyzed to explain the data of biochemical testing. It was indicated to the further chemical
optimization of pyrido[2,3-d]pyrimidines to increase for biologically active compounds in a number of amino-
substituted pyrido[2,3-d]pyrimidine derivatives.
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