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AKTyaabHicTb. ['€TepoIKIiYHI CIOTYKH € BIJOMUM JDKEPETIOM OJIepKaHHs 010JIOTTYHO
AKTUBHHUX CIIOJIYK 3 HIMPOKUM CIIEKTPOM KOPUCHUX BJIacTUBOCTEH. BaxuinBe miciie cepes Takux
CHOJIYK 3aiiMaroTh noxiaHi 1,2,4-Tpua3oiny Ta iHJ0Iy, Ha OCHOBI KHX OYJI0 CTBOPEHO P/l BIIOMUX
JIKapChbKUX 3ac00iB. 3a3HaueHUi (akT OOIPYHTOBYE AaKTyaJbHICTh Ta IEPCIEKTHUBHICTh
JIOCITIJIKEHb, SIKi TIOB’513aHi1 3 MOX1THUMH JaHUX TeTePHIIbHUX CIIONYK.

Merorw podoru Oyna mpeauktuBHa IN Silico ominka ¢dapmakosorivHoro mpodiio Ta
BU3HAUCHHSI ONTHMAILHUX YMOB cuHTE3y S5-(3-(inmou-3-im)mpomin)-4-(2-metokcudenin)-1,2,4-
TPUA30J1-3-TI0JIy Ta HOTO S-aJIKIIMOX1THHX.

Marepiaju Ta MeTOaH. 32 IOTIOMOTOIO TOCTYITHOI OH-TaiH matdopmu T.E.S.T. Oy
BCTaHOBJICHI TTOKa3HUKH, SIKi JO3BOJISIOTH MOIMEPEIHbO OIIHUTH TOKCUYHICTh Ta HELIKIIUBICTb
cnoinyk (LDso (urypu, mepopanbhe BBeneHus), LCso (Daphnia magna), LCso (Pimephales
promelas)). AxTyanbHuii piBeHb (DapMaKOJOTIYHMX BJIACTUBOCTCH OYB BCTaHOBICHHN 32
JIOTIOMOTOI0 TIPEMKTHBHOTO BU3HAUYEHHS (i3UKO-XIMIYHHUX Ta (PapMaKOKIHETUYHUX TTapaMeTpiB,
3 00O0B’SI3KOBOIO OLIIHKOIO BIJMOBIIHOCTI KpPUTEPIsIM JTIKOMOMIOHOCTI, 0 OylI0 BHUKOHAHO 3a
noromororo pecypey SWiSSADME. ChopmoBani gaHi OyJiu JOIMOBHEHI TOCIIKEHHSIMHA METOIOM
MOJIEKYJISIPHOTO JIOKIHTY. BpaxoByroui HasiBHI HAyKOBI JaHi I0JI0 BIACTUBOCTEH moxinuux 1,2,4-
TpHa3oly Ta iHIONy, Oylo oOpaHo psnx MoxmenpbHuUX eH3mMiB 3 PDB-pecypcy, a cawme:
UKIIOOKCHUTeHa3a-1 Ta 2, IUTOXPOM c-TIEPOKCHIa3a, KiHa3a aHaIIaCTUYHOI TIM(OMU, EeNTHTHA
nedopminaza, a Takox JaHocteponl l4o-memermnasu. llinroroBka ¢epmeHTy Ta JiraHmgy
nependayana Bukopuctanus nporpam MarvinSketch 6.3.0, HyperChem 8, AutoDock Tools-1.5.6,
Discovery Studio 4.0. be3mocepeqHb0 MOJEKYJISIpHUN JOKIHT OyJI0O BIATBOPEHO 32 JOIOMOTOIO
nakety nporpam Vina ta Discovery Studio 4.0. lns mocnipkeHHs TakoK BUKOpUCTOBYBaiu: Open
Babel 3.1.1, MGL Tools-1.5.6, BIOVIA, a takoxx AUTOGRID.

CunTeTnyHa yacTMHa poOoTH Oyjia MOB’s3aHA 3 MEPETBOPEHHSIM 1H0J-3-0yTaHOBOI
KHCJIOTH, SIKa BUKOHYBaJla pOJIb CTapTOBOrO areHTy. [locrasiiiHe mepeTBOpeHHs mnependadano
OJIepKaHHA ecTepy JaHOI KHCJIOTH, MOJANbIIMK  Tigpa3WHONI3, B3aeMoJil0 3  2-
METOKCU(PEHUTI30TIONIaHATOM, BHYTPIIIHBOMOJCKYJSIPHY TeTEpPOLMKIII3aAIlI0 Ta MOAAIbIIe
aNKiTyBaHHS TaJOreHallkaHaMU 3a MepKamTorpymnor. bynoBa cHHTe30BaHUX CHONYK Oyrna
noBesieHa eneMeHTHHM aHanizoM, 'H SIMP crektpockomi€ro, a iX iHIMBifyalbHiCTh — XpOMAaTO-
Mac-CHEKTPOMETPIEI0.

PesyabraTn. Onepxani in silico meronamu dapmakosnoriuni mokazuuku 5-(3-(inmgo-3-
im)nporin)-4-(2-merokcudenin)-1,2,4-tpuazon-3-tiony Ta WOro S-amKiMMOXIiAHHUX HAMAKOThH
MOJKJIMBICTh OXapaKTepU3yBaTH TOCIIPKEHI PEYOBUHHU SIK MAJIOTOKCHYHI CIIOJIYKH 3 TIOMIPHUM
PU3UKOM TMpOSIBJICHHs MyTareHHuX BiactuBocteil. ADME-ananiz ocobmuBocreil OynoBu
JTOCJTIJDKYBaHUX MOJIEKYJI, riApodUTbHO-TINOPITHHIX BJIACTUBOCTEN, OKpPEMHX
(dbapMaKOKIHETHUHUX TapaMeTpiB Ta MOKA3HUKIB J03BOJMB MO3UTHBHO OIIIHUTH 3arajibHHii
dbapmakogoriyHuN MpodUTh TOCTIKYBAaHOTO PSIAY CHONYK. Peaizaliisi THyYKOro MOJIEKYJIIPHOTO
JIOKIHTY /10 0OpaHHX €H3UMIB JIeMOHCTPY€ HAaHOUIBIIY KUIBKICTh XIMIYHUX 3B’SI3KIB 3 aKTUBHUM
HeHTpoM JlaHocTepon 14o-gemerunazu. JlogaTkoBO 3a3Ha4yeHl pe3ysbTaTH MOCHIIOIOTHCS
OJIep’)KaHUMHU 3HAYEHHSIMH MiHIMAIbHOT €HEeprii KOMILIEKCOYTBOPEHHSI, K1 I0JIaTKOBO CBiA4aTh
Ha KOPUCTh MOTEHIIATBHOI MPOTUTPUOKOBOI aKTHBHOCT1, OCOOJIMBO y CHOJYK 3 TENTHIBHUM Ta
OKTHJIbHUM 3aMiCHUKaMu. J[1s1 MomanbIIoro miaTBEpKEHHS OCpXKaHUX pe3yibTaTiB Oynu
OTIparboBaHi METON CHHTE3Y LITBOBOTO PSAY CHOJIYK, IO TO3BOJIIIO 3 BUCOKMMH BHXOJaMHU
oJIepKaTH MPOAYKTH XIMIYHOTO MEPETBOPEHHS.
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BucHoBku. CHHTE30BaHi Ta AOCIIHKEHI 3 3aydeHHsaM in Silico metomi S-aikinmoxiaHi
5-(3-(innoma-3-in)npornin)-4-(2-meroxcudenin)-1,2,4-rpua3zon-3-tiony € MEePCHEKTUBHUM
JOKEPEJIOM JIJIE CTBOPEHHS O10JIOTIYHO AaKTHUBHOI CyOCTaHINl. S-renTuia- Ta OKTHIIIOXIIHI
3a3HAYCHOT'0 TIOJY MOXYTh OYTH PEKOMEHOBaHI /ISl TOJAIBIIOT0 JOCTIKEHHS METoIaMK N
vitro Ta in silico.
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Introduction. By developing and synthesizing new compounds, we aim to increase the
efficiency and selectivity of known bioactive substances. Thus, improving their efficacy and
minimizing unwanted side effects, balancing biological activity, environmental safety and
commercial viability with modern computational methods.

The aim of the work. Identify structurally similar antifungal compounds; detail the
synthetic schemes used to derive paclobutrazol analogs; predict environmental and toxicological
profiles; analyze the potential biological activities and therapeutic targets; evaluate binding
affinities to specific protein targets; visualize the binding mode of the lead to a promising target;
assess pharmacokinetic properties relevant for drug development; estimate the drug-likeness of
the lead compound.

Materials and Methods. The 26 compounds were synthesized and characterized by IR,
LCMS-IT-TOF, HRMS (El), 'H and '3C NMR spectra; and by computational analysis:
environmental and human toxicity (CropCSM) [1]; GPCR affinity predictions (pdCSM-GPCR)
[2]; activity probability (MolPredictX) [3]; molecular docking (CB-Dock2) [4]; ADME properties
and drug-likeness analysis (pkCSM [5], CropCSM [1]). The corresponding data are given in the
Figures of Poster presentation.

Results. The provided set of Figures presents a comprehensive analysis of a series of
paclobutrazol-derived compounds, exploring their structural similarities, predicted toxicities,
activities, and pharmacokinetic properties. Figure 1 introduces the chemical structures of
paclobutrazol and related antifungal agents, setting the stage for the investigation of structural
analogs. Figure 2 outlines the synthetic schemes employed to obtain the studied compounds.
Figures 3-5 delve into the predicted environmental and human toxicities, as well as the potential
biological activities of the compounds, such as G protein-coupled receptors (GPCRs), fungal,
parasitic and viral infections. Figures 6 focus on the compounds' predicted interactions with C.
albicans specific protein targets, due to Figure 5 results, such as sterol 14-alpha demethylase, a
crucial enzyme in the biosynthesis of ergosterol, which is an essential component of fungal cell
membranes. Figure 7 highlights confirmation of the high-affinity binding of a lead compound 26
to predicted GPCRs protein targets from Figure 4. And Figure 8 offers a 3D visual representation
of its binding interactions with one of those promising proteins, namely, calcitonin gene-related
peptide 1 receptor, involved in the regulation of various physiological processes, including pain
signaling, vasodilation, and neurogenic inflammation. Figures 9 and 10 evaluate the
pharmacokinetic properties and drug-likeness of the synthesized compounds, including water
solubility, permeability, and molecular descriptors, which are crucial for successful drug
development.
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