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Pedepar:

1. Inceprauiiina po60Ta IpUCBSYEHA MIOIYKY HOBUX CEJIEKTUBHUX OiOperysaTopis cepep, S-3aMillleHux 7-
XJIOPOXiHOJIiH-4-Ti0JIa i BUBYEHHIO IXHBOI 6i0J10TiYHO] aKTUBHOCTI. [IpOBeIeHO aHaJli3 JIiTepaTypHUX Ta NaTEHTHUX
IpKepeJ Moo 6i010TiYHOI aKTUBHOCTI S-3aMillleHUX 7-XJIOPOXiHOJIiH-4-Ti0JIa T0Ka3aJI0 [IepCIeKTUBHICTh
CTBOPEHHS e(eKTUBHUX 6i0JIOrYHO aKTUBHUX PEUYOBMH BHACJIILOK [TI0€JHAHHS B OJIHii CTPYKTYpIi ABOX
(dapmakoOpHUX (PParMeHTiB — XiHOJIIHOBOTO TeTEPOLIMKIIY Ta KAPOOHOBOI KUCJIOTH, 3B'I3aHUX CYJIbPyPHUM
siHKepoM. Po3po6s1eHO KOMOIHATOPHY 6i16J1i0TeKy Ta IPOBELEHO XEMOMETPUYHI TOCTIIKEHHS TOXiAHUX 7-
XJIOpOXiHOJiH-4-TioJa. Bifi6bpano Haii6inbm nepcrnekTuBHI MacuBy pedoBrH (30 CHOJYK) 1715 IIOaJIbIIOrO IIOUIYKY
Ta 6iosioriyHux BUNIpoOyBaHsb. [To6ynoBaHo SAR Ta QSAR-Mo[es1i TOKCMYHOCTI cepe], S-3aMillleHUX 7-XJI0POXiHOJIiH-

4-Ttiona (rocTpoi TOKCUYHOCTI, IPOTUPAKOBOI Ta aHTUMIKPOOHOI aKTUBHOCTI Ta iH.), P€3yJIbTaTH IKUX KOPEJIOIOThCS



3 €eKCIIEPUMEHTAJIbHUMU JOCTiIXEHHSIMU. 3'51COBaHO BIUIUB 3aMiCHUKIB y XiHOJIIHOBOMY LIMKJI S-3aMilleHux 7-
XJIOPOXiHOJIiH-4~-Ti0JIa Ha MPOsB 6i00TiYHOTO edeKTy Ta TOKCUIHOCTI. JloCinKeHi JepuBaTH BilHECEHO 10 KJIacy
MaJIOTOKCUYHUX, HETOKCUYHUX 200 BiTHOCHO HEUIKiJINBUX CIOJYK. PO3IJIsIHYyTO 4-Ti0-7-XJI0POXiHOJIIHY SIK
6ioperysiITopH, WO BUSBJSIOTH MMOIJIiKeMiYHYy aKTUBHICTb. Halbisbl NepCIEKTUBHUM CEpe], NOCiIPKEHUX
PEYOBMH B yMOBaX €KCIIEPUMEHTY BUSIBJIEHO HATpill 3-((7-x10poxiHOMiH-4-11)Tio)TpomnioHar, Skuil 3HKye Ha 18%
6a30BuUi1 PiBEHb ITTI0OKO3U. PEUOBMHM JAHOTO PSIly PEKOMEH0BAHO [1JIsl TTIOJAbIINX CKPUHIHTOBUX JOCIiIPKEHb
rinorsikeMiyHoi Aii. HaykoBa HOBU3Ha OTPUMaHUX Pe3yJbTaTiB. Yiieplie po3po6sieHo KOMOIHAaTOPHY 6ibsioTeky Ta
[IPOBEMIEHO KOMIIJIEKCHY OLIiHKY 6i0JIOTi4YHOTrO MOTEHLialy 7-XJI0pOXiHOJiH-4-TioJa Ta OT0 NOXigHUX.
Komm'toTepHuii IpOrHo3 JaB 3MOTy BifiibpaTy HaNOiIbLI IepPCIEKTUBHI MACUBU CIIOJYK IJIs TIOJAJIbIIOTO ITOMIYKY Ta
6iosioriyHMX BUIIPOOYBaHb. TOKCUYHICTb JOCIIJKYBaHUX CIIOJYK OlliHI0BanU in silico, 1m0 10380110
ineHTHN}iKyBaTH AeKinbKa (GaKTOPiB, SIKi BIJIMBAIOTh HA CTYMiHb TOKCUYHOI Aii NoxigHuX ((7-XJ10pOXiHOMiH-4~
i1)Tio)KapOOHOBUX KUCJIOT, [0 KOPEIIOEThCS 3 (Pi3UKO-XiMiYHMMU BJIACTUBOCTSIMH, SIKi OOYMOBJIIOIOTh
6iomocTynHiCTb. Y CBOill 6inbLIOCTi NOXiNHI ((7-XJ10pOXiHOiH-4-1J1)Ti0)KapOOHOBUX KUCJIOT HaJIeXKaTh [10
MaJIOTOKCUYHUX pe4oBHH. [IpoaHaizoBaHo IPOTUPAKOBY aKTUBHICTb S-3aMillleHUX 7-XJIOPOXiHOJiH-4-Tioa 3
BUKOPUCTAHHSM PeLEeNTOP-Opi€HTOBAHOIO BipTyalbHOTO CKpUHiHry B AT® 3B’a3yBasibHUX caiiTax npoTeiHkiHa3 CK2
I71s Kostekuii 3i 140 cnonyk. BuzineHo 28 Halibinbl nepcrneKTUBHUX CIIOJIYK i3 HalIMEHIIOK BiJIbHOIO eHeprieio
3B's13yBaHHS 4151 npoTeinkiHasu CK2 3a gaHumMy CKOpUHI-QYHKIIi Ta HasiBHICTIO XapaKTePHUX [1J1s1 KiHa3HUX
iHri6iTOpiB BOJHEBUX 3B's13KiB. BCTaHOBJIEHO, 110 GibIIICTh AOCTiAKEHUX MMOXiTHUX ((7-XJIOPOXiHOMIH-4~
i1)Tio)kKap6OHOBMX KUCJIOT NPY BUCOKUX KOHLeHTpauisax (100-500 MKr /M) NpurHivysasnu pict napoctkis Cucumis
sativus L. Ta BUSIB/ISI7IM 3HAYHY QITOTOKCUYHY Ai0. Ajle IIpy KOHLeHTpaLisx 1-20 MKr/MJI criostyku 2-((xiHosiH-4-
in)rio)auerarHa, 2-((7-x710poXiHOMiH-4-iy)Ti0)alleTaTHa KUCJIOTY TOKa3a/Iu 3HAaYHUH PiCTPEryIsITOPHUI BIJIUB HA
50-250% nopiBHSIHO 3 KOHTPOJIEM. JIOCIIiIKYBaHi CIIOYKYM BOJIOiI0OTh PiCTCTUMYJIIOI0YOI0 aKTUBHICTIO, IJ1s1
BUKOPHMCTAHHS B POCIMHHUILTBI B IKOCTi CTUMYJISITOPIB POCTY, & TAKOX BOJIOAIIOTh HIUTOTOKCUYHOIO aKTHUBHICTIO, 10
MOXKHa 3aCTOCOBYBAaTH Yy pOJIi IeCTULUAIB [J151 CilIbCbKOTOCIIOAAPChKUX pocauH. TloxinHi ((7-xs10poxinoin-4-
i1)Ti0)KapOOHOBUX KUACJIOT Y Oi/IbIIOCTI BUNIAAKIB BUSIBUJIM [IOMipHY aHTUPAJMKaJIbHY aKTUBHICTb B €KCIIEPUMEHTI,
10 MOCTYNAETLCS pedepeHC-aHTUOKCUIAHTY (AueTunuuctein). Hai6inbm akTUBHUMU CIIOJIyKaMU € MOXiJHi 7-
XJI0pO-4-TiOXiHOJIIHY i3 3a/IMIIKaMU IIPOIIiIOHOBOI KUCJIOTH Y 4-My noJiokeHHi. Tak, 2-((7-x710poxiHomiH-4~
inm)Tio)mponioHoOBa KMCJIOTa Ta HAaTpieBa Ciylb 2-aMiHO-3-((7-XJI0POXiHOJiH-4-1/1)Ti0)IPOIiOHOBOI KUCJIOTH OYIIN
HANOiIbI NEPCIEKTUBHUMU 11 MaJIi aHTUOKCUIAHTHY aKTUBHICTb BUllle 32 Ipenapar nopisHsHH (TioTpuasosnin) Ha
27 % Ta 41 % BignosinHO. [locaimkeHo B ymoBax H202-iHIyKOBaHOTO OKCUAATUBHOTO CTPECY 3aXUCHY [il0 MOXiTHUX
((7-xnopoxiHosiH-4~i1)Ti0)kKapOOHOBUX KUCJIOT 1O/I0 CIIEPMATO30i1iB YOJIOBIKiB, OL[iHEHO OCHOBHI IIOKa3HUKHU
(GEPTUIIBHOCTI CllepMU (WIBUIKICTb, pyX). YCTaHOBJIEHO, 1O 2-((7-X10pXiHOIiH-4-1J1)Ti0O)CyKLIMHATHA KACJIOTA Ma€
BHCOKY 3aXVCHY JiI0 IOJI0 CIIEPMaTO30ifiB 40JI0BiKiB yMoBax H202-iHIyKOBaHOTO OKCUAATUBHOTO CTPECY.
[TpoBeneHO ekcriepuMeHTaIbHE OCTIiIKeHHS! in vitro daronuTapHoi Aii NOXiIHUX XiHOJIIHY Ta OLIiHEHO BILJIUB
HOBUX BAP - noxinHux ((7-x710poxiHo/iH-4-171)Ti0)kKapOOHOBUX KUCJIOT — HA MOTJIMHAMIBHY QYHKIiI0 HEUTpOodisiB
nepru@epruyHoi KPoBi, 3IaTHUX A0 (ParonuTo3y. SIK nokasanu SOCHiIpKEHHs, O1/IbIICTh NOXiIHNX XiHOJIIHY He
BILJIMBAIOTh HAa arolyTapHy aKTUBHICTh HeUTPoQisiB. BusHaueHO 3HAYHNMII piBEHb TiNOrIiKeMi4YHOi aKTUBHOCTI IIpU
BHYTPIIIHbOIIIYHKOBOMY BBEJI€HHI NOXiAHUX 3-((7-X/I0POXiHOJIiH-4~1/1)Ti0)IpOIiOHOBOi KUCJIOTH.

2. The thesis is devoted to the search for new selective bioregulators among S-substituted 7-chloroquinoline-4-
thiol and studying their biological activity. The analysis of literary and patent sources regarding the biological
action of S-substituted 7-chloroquinoline-4-thiols showed the expediency and perspective of creating effective
biologically active substances by combining two pharmacophoric fragments in one structure - a quinoline
heterocycle and a carboxylic acid linked by a sulfur linker. A combinatorial library was developed and chemometric
studies of 7-chloroquinoline-4-thiol derivatives were performed. The most promising arrays of substances (30
compounds) were selected for further search and biological testing. SAR and QSAR models of toxicity (acute
toxicity, anticancer and antimicrobial activity, etc.) among S-substituted 7-chloroquinoline-4-thiols were created.
The results of the created models correlated with experimental studies. The influence of substituents in the
quinoline cycle of derivatives has been clarified ((quinoline-4-yl)thio)carboxylic acids on the manifestation of



biological action and toxicity. The investigated derivatives are classified as low-toxic, nontoxic or relatively
harmless compounds. 4-thio-7-chloroquinolines are considered as bioregulators exhibiting hyperglycemic activity.
The most promising among the studied substances in the experiment was found to be sodium 3-((7-
chloroquinoline-4-yl)thio)propinoate, 11 which reduces the baseline glucose level by 18 %. Substances of this series
are recommended for further screening studies of hypoglycemic action. The scientific novelty of the obtained
results. For the first time, a combinatorial library was developed and a comprehensive assessment of the biological
potential of 7-chloroquinoline-4-thiol and its derivatives was made. Computer prediction made it possible to select
the most promising arrays of compounds for further search and biological testing. The toxicity of the studied
compounds in silico was evaluated, which made it possible to determine a number of factors that affect the level of
toxic action of derivatives ((7-chloroquinoline-4-yl)thio)carboxylic acid correlates with physicochemical properties
that determine bioavailability. For the most part, derivatives ((7-chloroquinoline-4-yl)thio)carboxylic acids are low-
toxic substances. The anticancer activity of S-substituted 7-chloroquinoline-4-thiols was analyzed using receptor-
oriented virtual screening in the ATP binding sites of protein kinases %K2 for a collection of 140 compounds. The
28 most promising compounds with the lowest binding free energy for protein kinase CK2 based on the data of the
scoring function and the presence of hydrogen bonds characteristic of kinase inhibitors were selected. It was
found that most of the studied derivatives of ((7-chloroquinoline-4- yl)thio)carboxylic acids at high concentrations
(100-500 pg/ml) inhibited the growth of Cucumis sativus L. sprouts and showed a significant phytotoxic effect. But
at concentrations of 1-20 pg/ml, the compounds 2-((quinoline-4- yl)thio)acetate, 2-((7-chloroquinoline-4-
yl)thio)acetate acid showed a significant growth regulatory effect of 50-250 % compared to the control. The
studied compounds have growth-stimulating activity for use in crop production as growth stimulants, and also
have cytotoxic activity that can be used as pesticides for agricultural plants. Derivatives of ((7-chloroquinoline-4-
yl)thio)carboxylic acids showed moderate antiradical action in the experiment, inferior to the reference
antioxidant (Acetylcysteine). The most active compounds are 7-chloro-4-thioquinoline derivatives with propionic
acid residues in the 4th position. 2-((7-chloroquinolin4-yl)thio) propionic acid and the sodium salt of 2-amino-3-
((7-chloroquinolin-4- yl)thio) propionic acid showed the most promising results, and their antioxidant action was
higher than Tiotriazolin (the comparator) by 27 % and 41 %, respectively. The protective effect of derivatives of ((7-
chloroquinoline-4- yl)thio)carboxylic acids on male spermatozoa was investigated under conditions of H202-
induced oxidative stress, the main indicators of sperm fertility (movement and speed) were evaluated. It was found
that 2-((7-chloroquinoline-4- yl)thio)succinate acid has a high protective effect on male spermatozoa under H202-
induced oxidative stress. An experimental study in vitro of the phagocytic action of quinoline derivatives was
carried out, and the effect of new biologically active substances 3 derivatives of ((7-chloroquinoline-4-
ylhthio)carboxylic acids 3 on the absorptive function of peripheral blood neutrophils capable of phagocytosis was
evaluated. Studies have shown that most quinoline derivatives do not affect the phagocytic activity of neutrophils.
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