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1. Inceprauiiina po60Ta NpUCBSYEHA MOMWYKY i [u3ailHy HOBUX 6i0OCTYIHUX iHTi6iTOpiB npoTeinkiHasu CK2. Sk
pesysbTart, 6yJo ineHTudikoBaHo HOBI iHri6iTopu CK2 cepen 7 XiMiYHUX KJIaCiB CIIOJIYK Ta IOGYLOBAaHO Mozeri iX
B3aemozii 3 ATQ-akuenTOpHUM CaiiTOM. YpaxoBylOuM BCTaHOBJIEHI MOJIeJli B3aeMOJIii, 3aJ1e5KHOCTI «CTPyKTypa —
aKTUBHICTb» i MapaMeTpu 6i00CTYIMHOCTI, HAaN6iNbLI MEPCIEeKTUBHUMU J1J1s MOJAJIbIINX JOCIIPKEHb € 5-
rerepunamino-1H-ingazonu (crosyka 9.23 IC50 = 0,002 MKM), 6ensuninenbensodypan-3(2H)-onu (cronyka 6.98
IC50 = 0,0036 MKM) Ta noxigHi 4-meTuin-1,3-Tia301-5-KapOboKkcuIbHOI KucaoTH (crnosnyka 4.21 IC50 = 0,4 MxM).
Anaini3 po3po6sieHux Mojieslel B3aeMo/lii 3HaleHux iHriditopis i3 CK2 rnokasas, 10 CIiJIbHOIO PUCOI0 PO3POOJIEHUX
iHTi6iTOPIB € YyTBOPEHHSI HUMU BOJHEBUX 3B513KiB 3 aMiHOKACJIOTHUMHU 3a/IMIIKAaMU WApHipHOi AinsHku (Vallle
Ta/a6o Glull4) i KoHCepBaTUBHUM aMiHOKMCJIOTHUM 3anumKoM Lys68, a Takox rinpodo6Hi B3aemonii 3
aMiHOKMCJIOTHUMU 3aiuikamu Val66, Phell3, Met163. [Inis1 psiy 3HaleHUX iHII6ITOPiB IPOBEEHO KOMILJIEKCHY
ONTUMI3aLlil0 3 ypaXyBaHHSIM 3aJIEKHOCTEN aKTUBHOCTI Ta (Pi3NKO-XiMIUHUX BJIACTUBOCTEMN Bif CTPYKTYPH i
po3pobiieHo 20 HOBUX iHriGiTOpIB i3 3HaYeHHs MU IC50 < 1 MKM. Cepeq Hux criosyka BFO13 mae 3HaueHHs
napamertpa JginodinsHoi edpexruBHocCTi (LipE = 4.94) 6inbiue, HiX y iHriditopa CK2 CX-4945 (LipE = 4.84), mo
nepebyBae Ha CTafii KJIiHiYHUX BUIIPOOYBaHb.

2. In this research the methods of virtual screening and in vitro inhibitory activity testing were used to search for
biologically active compounds against CK2. Thus, the new inhibitors were found among 1,3-thiazole-5-carboxylic
acid, dihydrobenzo[4,5]imidazo[1,2-a]pyrimidine-4-one, 2-pyridone, purine-2,6-dione, pyrido[2,3-d]pyrimidine
derivatives. Discovered compounds inhibited CK2 with IC50 values from 0.4 to 20 pM. Careful binding modes
analysis of discovered dihydrobenzo[4,5]imidazo[1,2-a]pyrimidine-4-ones, 2-pyridones, purine-2,6-diones,
pyrido[2,3-d]pyrimidines shown two common features. The first, all of them formed hydrogen bond with hinge
region of CK2 (Glull4 or Valll16 amino acid residues). The second, core heterocycle of studied compounds located
in the adenine-binding region of CK2 ATP-binding site and involved in hydrophobic interactions with amino acid
residues Val66, Met163, Val53 and Ile174. One of the studied inhibitors among 1,3-thiazole-5-carboxylic acid
derivative has shown another inhibitor-kinase interactions. Two of three the most active 1,3-thiazole-5-carboxylic
acid derivatives formed hydrogen bond with hinge region of CK2 (IC50 of these compounds were 0.8 and 0.4 pM)
but compound 2-(3,4-dichlorophenyl)-4-methyl-1,3-thiazole-5-carboxylic didn't formed hydrogen bond with
hinge region and inhibited CK2 with IC50 3.5 uM. This thesis proves that the presence of a hydrogen bond with the
hinge is not a mandatory for CK2 inhibition. Also new highly effective protein kinase CK2 inhibitors were identified
among 5-hetarylamino-3-aryl-1h-indazole and aurone derivatives by careful SAR analysis of known CK2 inhibitors.
IC50 of the most active compound among 5-hetarylamino-3-aryl-1h-indazoles N-[3-(3,4-dichlorophenyl)-1H-
indazol-5-yl]quinazolin-4-amine is 0.002 uM. Indazole heterocycle is involved in the hydrophobic interactions
with amino acid residues Val66, Ile95, Phell3, Valll6, Met163 and Ile174 in the adenine-binding region. The indazole
heterocycle formed a hydrogen bond with Valll6 amino acid residues of the CK2 hinge region. R1 substituents
oriented to the exit of ATP-binding pocket and formed hydrophobic interaction with Leu45 and Met163. R2
substituents oriented into the hydrophobic pocket I and formed hydrophobic interactions with Phell3, Val53,
Lys68 and Ile174. Additionally, R2 formed hydrogen bonds with Lys68 and /or Asp175. According to developed
binding mode, SAR-study, and analysis of physicochemical properties the structures of novel high scored 5-amino-
3-arylindazole derivatives were designed. The novel protein kinase CK2 inhibitors were identified among aurones.
21 of them inhibit CK2 with IC50 <1 uM. The binding mode of aurone derivatives were developed. According to the
developed binding mode the rings A and C are located in the adenine-binding region, and carbonyl group at
position C-3 of the ring C forms a hydrogen bond with Vall16 in the hinge region. The ring B is placed deeper in the
ATP-binding pocket and forms stacking-like interaction with Phel13. IC50 values of the most active compounds
BFO2 and BFO5 are 0.0035 uM. To enhance the effectiveness and bioavailability of aurones, the property-based
optimization was performed. For these reasons, 86 new aurone derivatives were synthesized. As a result of the
optimization, 7 nanomolar CK2 inhibitors were developed. IC50 of the most active compound BFO13 is 0.0036 uM
and LipE - 4,94. In general, there were discovered new protein kinase CK2 inhibitors which belongs to 7 chemical
classes. 50 of them were identified with IC50 value less than 1 uM and belongs to three chemical classes: 5-
heteroylamino-1H-indazoles (compound 5.23 IC50 = 0.002 uM), benzylidenebenzofuran-3 (2H) -ones (compound



6.98 IC50 = 0.0036 uM) and 4-methyl-1 derivatives , 3-thiazole-5-carboxylic acid (compound 4.21 IC50 = 0.4 uM).
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