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Pe3tome. Ha panHiii ctazail BIIKpUTTS JIKIB Ty)kKe BRXIMBHHA aHAITI3 MOAIOHOCTI HOBUX CTPYKTYP A0 MOJICKYII
JKapChKUX 3aC001B, aJKE BiJl XIMIYHOI CTPYKTYPH MOJICKYJIH 3HAYHOIO MipOFO 3aJIC)KUTB i1 akTUBHICTE. J[J1s1 monepe1apoi
OLIIHKH MOTEHI[aly MOJENbHHUX CIOJNYK SK MOXJIMBHUX TEPANEBTUYHHX AarcHTIB JOLIJIBHO MPOBOJUTH BH3HAYCHHS
¢bisuko-xiMiuHKX i hapMaKkOKiHETHYHUX MapameTpiB mis Becranosinenus ADME (A — absorbtion, D — distribution, M —
metabolism, E — elimination) npodisto cnonyk. Lle MoxHa 3aiHCHITH i3 3aCTOCYBaHHIM KOMIT FOTEPHHX METOJIIB MPO-
THO3YBaHHSI.

Mertoto pobotu OyB BipTyalbHHIA ANW3aifH CIIOJIYK Ta MPOTHOCTHYHA OL[IHKA 1X (i3UKO-XIMIUHHX, (hapMaKoKiHe-
THYHHX BJIACTHBOCTEH MeToaoM in silico.

Marepianu gocnmiikeHHs: — paHiiie cuate3oBani (cronyku 1-4) ta BipTyansHO 3MOIenboBaHi (cromyku 7—21)
noxiaHi Ha ocHoBI 3-(6en3o[d]riazon-2-inamino)-2-TiokcoTiazonianH-4-o1y. MeTo1 A0CIiIKEeHHs — NIBEHIIapCchKuil BeO-
iHcTpymeHT SWiSSADME, 110 3Hax0uThes Y BUTLHOMY JOCTYIII Ha iHTepHeT-11atdopmi http://www.swissadme.ch/.

BuBueHO BIDIMB pi3HO3aMIIIEHUX 13aTHHLTIICHOBUX (parMeHTIB Ha MEPOPANbHY JOCTYIHICTH CIIONYK PSIy,
nporuo3yBanu ix ADME BnactuBocti. OTpuMaHi JaHi cBiguaTh mpo JocTaTHiO Oiojoriuny aktusHicTh (BS = 0,55),
MPOTE OOMEKEHY IMEepOPaTbHY JOCTYITHICTD CIIOIYK. Y Cl MOJIEKYITH MOKHA BBAXKATH «JIIKOTIOAiIOHIMMIY, BOHH BiIIOBia-
10Tk npaBmwiam Lipinski. Jins aux nepenbauaerses HeBaxkkuil cuate3 (SA = 3,51-4,18). Cnoyka 6 XxapakTepu3y€eThCs
HAMONTHUMATBHIIIMMHU (i3UKO-XIMIYHUMH BIACTHBOCTSIMH, 1110 OKPECIIOIOTH ii JTMOQiNbHICT, PO3YHUHHICTH Y BOII, PO3-

Mip, HACHYEHICTh, MOJISIPHICTH 1 THYYKICTb.

3Ba)kal04yM Ha MPOTHO30BaHY HEBHCOKY MEPOPaIbHY 01010CTYIHICTh MOXIIHUX, Y TIEPCHEKTUBI AOLIIBHO 0YJI0
0 JOCHIAMTH IHII IUIAXH BBEJCHHS. 3 METOIO MOKPAIIEHHS JESIKUX ITOKa3HMKIB MOJIEKYJI CIIiJI MPOBECTH ONTHUMI3aLliI0

CTPYKTYp Ta 3[AIHCHUTH LIJIECTIPSIMOBAHHI CHHTE3.

Kuarouosi cioBa: BipTyansHuii ckpuHiHT, in SilicO mporHo3yBaHHs, pogaHiH, 6EH30TIa30H, 2-0KCOiHI0TiH-3-
inigen, ADME BnactuBocti, SWiSSADME, B3a€M03B’ 30K «CTPYKTypa — aKTUBHICTbY.

Beryn. Ha croromHimHil 1eHb epe]; HayKOBOIO
CHIJIBHOTOIO JIOCUTH TOCTPO CTOiTh IHUTAHHS BIAKPUTTS
HOBHX JIIKiB BiJ 0araTh0X HEBWIIKOBHHUX 3aXBOPIOBAHb.
o po3po6ku miki (Drug Discovery) 3acTocoByOThCs Te-
nep HOBI miaxomu. Ctparerii MOJIEKYJIIPHOTO TU3aiHy €
HEBIJl’€MHOI0 YAaCTUHOIO TEPANeBTUYHOTO IpOrpecy y
BIIKPUTTI JIKIB. YIPOIOBXK OCTaHHIX TPHOX MECATHIITH
Oynu po3poOieHi O0YMCITIOBABGHI MiXOAU A0 MOJIEKY-
JSIPHOTO An3aiiHy de NOVO, a HeloIaBHO, YaCTKOBO, 3aB-
JKW TIporpecy B MammHHOMY HaB4aHHI (ML) i mryu-
Homy iHTenekTi (Al), cdepa BiAKpHUTTS JiKiB oTprMana
MPaKTUIHUHN JOCBiA [ 1]. 3aBISKU MIBUIKOMY PO3BUTKY Xe-
MOIH(OPMATHKM  3HaYyHO  TpaHchopMyBaBcs  LUIAX
BIAKPUTTS JIiKiB. 3MIHMBCS CIIOCIO OTPUMAHHS JaHUX IIPO
MOJIEKYJTy BiJl CHHTE3Y Ta €KCIIEPUMEHTAILHOTO ITiATBEp-
JUKEHHS. ~ OJIep’KaHoi  CTPYKTYpH [0  BIpTyaJbHOTO
KOMIT FOTEPHOTO PO3paxyHKy MOJICKYJISIPHUX JAECKPHII-
TOPIB, IO TIEpeAye CUHTE3Y. In silico MeToau JO3BOJISIOTH
MIBUAKO JOCIi/PKYBAaTH BEIMUYE3HI MaCUBU XIMIYHHX MO-
JIeKyJ, He BUTpadalodM Ha 1e 6araTto vacy i xomriB. Lle
Jla€ 3MOTY 3 BHCOKOIO HMOBIPHICTIO ieHTH(DIKyBaTH
«cnonyku-xiti» (hit compounds) Ta «cmonyku-miaepu»
(lead compounds), siki B ekcriepUMEHTaNbHUX TOCTi PKCH-
HSIX YacTO MiITBEPIXKYIOTb CBOIO €(DEKTHBHICTD [2].

3 morIAMy CTpaTerii i IOTIKK Cy9acHOi MEIUIHOT
XiMil, TIO€HAHHS B OIHIAH MOJEKYNi JBOX CKagoIiB
(scaffold) e mepcriekTHBHHUM HAMPSIMKOM JOCHIDKEHD 3
METOI0 OJIepKaHHS (PapMaKOJOTiYHO AKTHBHHX CITOIYK
(DPAC). Y mMonexysipHOMY JU3aiiHi JIKIB sk ckadoJ ya-
CTO BUKOPHUCTOBYIOTh 2-TiOKCOTia301iAMH-4-0H (pOJIaHiH)
3aBISIKM MOMKJIMBOCTI BBEJEHHS BEJIMKOI KiJIbKOCTI
3aMICHHKIB y 2, 4 Ta 5 TOIOKEHHSI. Moro nmoxinui nemon-
CTPYIOTh aKTHBHICTH JI0 Pi3HUX OionoriuHux MimeHed [3].
Sk nokazye SAR anai3 (aHasi3 B3a€M0O3B’ 13Ky CTPYKTypa
—aKTHBHICTB), O10JIOTIYHA Jis MOXIIHUX pOJaHIHY 3aire-
JKHUTB BiJl 3aMiCHUKIB y niotoxkeHHs X C-5 ta N-3 ponanino-
BOro aapa [4]. Bouu BUSABISIOTH NPOTUMYXJIMHHY, HPO-
THia0eTHYHY, MPOTH3aNajbHy, HPOTUTYOEPKYIHO3HY,
NPOTUMIKpOOHY Ta iHII BUIM akTHBHOCTI [5]. ¥V Hammx
nornepeiHix gociijpkeHHsx [6] JgoBemeHO mepcrmek-
TUBHICTh TOEJHAHHS B OJHIA MOJIEKYJi POJaHIHOBOTO
ckadomnay 3 6eH30Tia30IbHUM. | eTepOnMKITIYHII KapKac
0EeH30Tia30JTy € IPUCYTHIM Yy 0araThox Oi0JOTiYHO aKTHB-
Hux crionykax (BAC) Sk mprpoIHOTO, TaK i CHHTETHIHOTO
moxo/ukeHHs. IIoXimHI IBOTO TETEpOIMKIY BOJOIIIOTH
pi3HOMaHITHOIO (papMaKoOJIOTiYHOI0 aKTHBHICTIO. Bimomi
X mpoTUMiKpoOHa, 3He00I0r0Ya, TIPOTH3ATIANIbHA, IPOTH-
TyOepKy/b0O3Ha, NPOTUBIpYCHA Ta aHTHOKCHAAHTHA ii
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[7]. e omHiero cTpaTerielo CTBOPCHHS BUCOKOE()EKTUB-
HUX JiKapchkux 3aco0iB (JI3) € BBenenns «dapmakodop-
Hux» rpyn (pharmacophore fragments) y BuOpanuii cka-
¢donn [1]. Tak, xomGiHariss poaaHiny i3 «hapmakopop-
HUM» 13aTHHUIIIGHOBUM ()parMEHTOM MOXKE CIIPUSTH
sgaxomkeHHl0 PAC 3 HOBUMHM BHIAMH aKTHBHOCTI.
Biomoriyna akTHBHICTh OXiTHUX 2-OKCOIHAOMIHY BiZoMa
naBHO. IM BIAaCTMBA AHTHIIMOKCHYHA, AaHTHOKCHIAHTHA,
JiypeTHdHa, HOOTPONHA, aHTHAenpecuBHa mii [8]. Mu
MOETHAIH [IUX J1BA MiJXO/IH UIs 3HaX0/pKeHHsT HOBUX BAC
cepel MOXiTHUX POJaHiHy.

OOrpyHTyBaHHsl JAOcCHizKeHHd. 19 momryky
«rmikomoi6Hux» (‘druglike”) monexkyn mu obpanu 5-i3a-
TUHLT AeHToXiaHl  3-(6en3o[d]Tia30-2-i1aMiHO)-2-TiOK-
COTia30MiNH-4-0Hy, OCKUIBKH TMependavyaeThcs, IO
KOMOIHAIlisl pPOJaHIHOBOTO LUKIY 3 (hapMaKoJIOTiYHO

npuBaOIMBUMH (parMeHTaMy NOBHHHA IPUBECTH IO T10-
SIBU CIIOJIYK 13 BUPaKEHOO 010JIOTIYHOIO aKTUBHICTIO.

Meta nocaimxenns. BipryansHuit nusaiin cepii
CIIOJIyK Ta ITPOTHOCTMYHA OLIHKa X (i3HMKO-XIMIUYHHX,
(bapMaKOKiHETHIHUX BIACTUBOCTEH MeTo0M in silico.

Martepiaan i meToau. Matepianu T0CTiHKSHHS
— panime cuHTe30BaHi (croiayku 1—4) Ta BipTyaabHO 3MO-
menmsoBaHi (cmoimyku 7-21) moximgHi Ha OCHOBI 3-
(6enso[d]riazon-2-inamino)-2-TiokcoTia3omitnH-4-0Hy.
MeTtox mocHiIKeHHS — IMIBEWapChKUAN BeO-IHCTPYMEHT
SwissADME, 1110 3HaXOANTHCS Y BUTEHOMY JHOCTYIII Ha iH-
TepHeT-aTdopmi http://www.swissadme.ch/.

Jlnst noOymoBH cepii MOXiHUX MU BHKOPHCTAIN
BipTyasbHe MojenmoBanHs. Ha pucyHky 1 mpeacraBieHo
3arajgpHy (OpPMYITy JOCIIIDKYBaHOTO Py CHONYK.

7a

7 6

Puc. 1. 5-I3aTunisnigennoxigui 3-(6enso[d] riazou-2-inamino)-2-riokcoriazoaianu-4-ony

Psx  rereponukiiB  MICTHTH  CHOJYKH 3
He3aMIilleHNM Ta Pi3HO3aMIMCHUMH 13aTHHLIIIICHOBUMH
¢parmMenTamu. BUBYEHHS BIUIMBY TrajlOTeHIB, JIKITBHUX
Ta TaJIOTCHAJKUTBHUX 3aMICHUKIB TIpH BBEJCHHI iX y 1 Ta
5 monoxkeHHs i3aTHHLUTIAeHOBOTO (PparmMenty Ha ADME
BJIACTMBOCTI MOJIEKYJT 31 ICHIIIM 32 JIOTIOMOTOI0 3a3Have-
HOTO IHTEPHET-PECYPCY.

ITix gac momryky BAC Hag3BH4aifHO BaYKIIMBOIO €
TOYHICTh PO3PaxXyHKy TakuX (i3MKO-XIMIYHHMX IIOKa3-
HHKIB, K MoyekyisipHa maca (MW); gactka Kap6ony B
sp® riopuausanii (F-Csp®), monspua peppaxuis (MR), To-
MOJIOTIYHA IUIONIA MOJSAPHOI ToBepxHi Monekynu (TPSA),
a TaKOX KUIBKICTh BXKKHMX 1 apOMaTUYHUX BAKKHUX aTOMIB
(N-HA i N-AHA), o6eproux 3B’s3kiB (N-RB), akuen-
topiB (N-HBA) Ta nonopis Boguesux 3B’s3kiB (N-HBD).
Jns po3yMiHHS NPOHMKHOCTI MOJEKYJ 4epe3 KIIiTHHHI
MeMOpaHH Ta IX pO3IOJiI B OpraHi3Mi BayJIMBE 3HAUCHHS
MaroTh Koedimieatu minoginsHocti (LOg Pow) 1 po3unn-
Hocti y Bomi (Log S). 3pocranus Log Pow kopemroe 3
MiBUIIEHHSIM 010JI0TIYHOT aKTUBHOCTI CITOJTyKH Ta IIBHU/I-
KiCTIO MPOHUKHEHHS 11 4epe3 MIKipy, BUKJINKAIOYH, BOIHO-
yac, 3HIWKEHHS BOJI0po3unHHOCTI [9]. Hams3BuuaiiHo Bax-
JUBHUM y IbOMY MpoIleci € mependadeHHs (hapMaKkoKiHe-
TUYHHUX BJIACTHBOCTEH, cepel sKMX abcopOIist y HUIyH-
koBo-kumkoBoMy Tpakti (ILIKT), npoHukHicTs Uepes re-
maroenuedaniuauii  6ap’ep (I'EB), wkipy (Log Kp),
37aTHICTh OyTH cybcTpaTom P-riikompoteiny (P-gp sub-
strate), inridiropom m’sitH i30¢opM nuToxpomy P-450
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(CYP450). Ha mouaTKOBHX eTamax CTBOPEHHS JIKiB J0-
LUIBHO TIepeBipsiTH «iikomoaiouicTe» (druglikeness) ma-
JUX MOJEKYJI Ta IX HPUAATHICTD Ui MEIWYHOI Ximil.
SwisSADME Hajmae 06e3KOIITOBHHH [OCTYN A0 I'SITH
¢bineTpiB mikonoaioHocti (Lipinski, Ghose, Veber, Egan,
Muegge) ta aBox crpykrypuux ¢instpis PAINS i Brenk.
Kpim TOr0, € MOKIJIMBICTH BCTAHOBJICHHS MOAIOHOCTI MO-
aekyn no croiyk-migepis (Leadlikeness) Ta 3nilicHenns
NPOTHO3YBaHHSI 010 BaXXKOCTI cuHTe3y [10].

PesyabTaT Ta iX 00roBopeHHs. Omnepyroun
HIBEHIIAPCHKUM THCTPYMEHTOM XeMOiH(pOpMaTUKH, MU
pO3paxyBaid 3HAYCHHSI KIIOYOBUX MApaMeTpiB, BijJ SKHX
3ajJeXarb po3Mip, JNOoQiIbHICTh, MOJSAPHICTH, PO3UHH-
HICTh, HACUUYEHICTD 1 THYUKICTh MOJIeKysu. OniepkaHi pe-
3yNIbTaTH BKa3yIOTh Ha Te, IO 5-(2-0KCOiHm0MiH-3-1Ti1eH)
3amimmeni moxigHi 3-(6en3o[d]riazon-2-izamiHo)-2-TioK-
COTia30MiAMH-4-0Hy XapaKTepPU3YIOThCS TNPUUHATHUMHU
ADME BractuBocTsamu. binpmricts cnoixyk marote MW <
500 r/mMomb, sIKa MPOIOPIIKHO 3pOCTAE 13 BUIAOBKEHHIM
panukamiBy | Ta 5 monokeHHAX 13aTHHLIIIEHOBOTO (hpar-
MeHTy. KoxxHa MouieKyJia 3j1aTHa OyTH JOHOPOM Ta aKier-
TOPOM BOJHEBHX 3B’SI3KiB, KUTbKICTh SIKAX BiJIIOBia€ 3a-
JIAHUM KPUTEPisAM. 3arajJbHOI0 TO3UTHBHOIO 03HAKOIO YCiX
moxigHuX € nomycrume 3HadeHHs N-RB < 9, mo Baximse
it nacuBHOI abcopOuii B IIIKT. HafimeHmma KiTbKicTh
nopymeHb (Gi3MKO-XiMIYHUX KPHUTEpiiB MPOTHO3YETHCS
JUTSL CIIOJIYKH 6, 110 BinoOpaxkeHo Ha ii pamapi 6iogocTym-
HocCTi (puc. 2).
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(E)-3-(6enzo[d]riazon-2-inamino)-5-(2-okco-1-nporminingosin-3-imigeH)-2-TiokcoTiazomiauH-4-oH

Puc. 2. Pe3yabTaTil NIPOrHO3yBaHHS MEPOPATBLHOI 0i0JOCTYIMHOCTI CIOJIYKH 6

Sk BUIHO 3 PUCYHKY 2, abCcopOIil cromyku 6 y
HIKT nepeuko/pkaroTh HE3HAYHI MOPYLICHHS Aiana3oHy
MOKa3HUKIB HACHMYEHOCTI MOJIeKyJ Ta ii mossipHocTi (F-
Csp®i TPSA). Ha rpadiuniii mogeni BOILED-Egg Bino6-
paXkaeTbcsl 3AaTHICTH MOJIEKYJIM JI0 MAaCHBHOTO IOTJIH-
HaHHS y NUTYHKY (BiIOOpaskeHO TOYKOO Ha OioMy (oHi)
abo mponukHeHHs ii yepe3 I'Eb (Touka 3Haxonurthcs Ha
’KoBTOMY (hoHIi). Taki BIaCTHBOCTI CIIONYKH OOYMOBIICHI
3HAYCHHSIMH MOJICKYJSIPHUX IMOKa3HUKIB LOg Pow i TPSA.
[MoxinHi psiy XapakTepu3yIOThCS HU3bKUM ITOTJINHAHHIM
y LIKT Ta 0OMekeHUM JOCTYIIOM JI0 MO3KY, IO Bigo0Opa-
JKEHO TOYKOIO y Cipiit obmacTi. [nnukanis Ha rpadiky To-
YOK YEPBOHOTO KOJIOPY BKa3ye€ Ha Te, IIO CIOJIYKH HE €
cybcerparom P-gp. Lle € Ki1ro90BUM AJIs OIIHKH aKTHBHOTO
BUBEICHHS CHOIYyKH a0o ii MeTaboiTiB uepe3 6ionorivni
MemOpanu. KpiMm Toro, ans moxXimHUX psay He mependa-
Y4a€THCS BICOKA IIPOHUKHICTH KPi3h HIKipY, 3HaYeHHs LOg
Kp konmBaeThCst B Mexax -4,73 mo -5,72 cm/c. Metabomizm
CIIOJTYK MOYKHA TIepeA0aunTH, BUXOJISTIH 3 X TTOTESHIIIHHOT
3natHoCcTi OyTm cyOcrpatoM 4M iHTiGiTOpoM OxHiEl 3
n’stu i30hopm uuroxpomy P-450 (CYP1A2, CYP2C19,
CYP2C9, CYP2D6 i CYP3A4). lna HamMxXx MOJEKYI
BIpOTiZHOIO € iHT10YI04a aKTHBHICTb JI0 OUIBIIOCTI 3 ITpe-
craBneHuX i30popm, kpim CYP2D6. Lle € mo3utuBHOKO Xa-
paKkTepucTuKol0  moximHux psapy, amke CYP2D6
BiJIMTOBiae 3a MeTaboJIi3M i BUBEACHHS NpuOm3HO 25 %

nikiB [11]. He mepenbauaerscst iHTIOyBaHHA i30(popMH
CYP1A2 crionykamu 141 15.

[TporHo3oBaHa «IiKOIOAIOHICTEY MOJIEKYJI 3alie-
JKUTh Bifl X 3JaTHOCTI JOJIATH BiAMOBIAHI (QIIBTPH, IO
BPaxOBYIOTh IEBHI Jiama3oHu (Pi3MKO-XIMIYHHX BIAaCTH-
Bocreit. Bigmosiauicts mpasmiam Lipinski ciguuts mpo
NOAIOHICTh CHONIYK psiAy 10 icHyroumx JiikiB. Jleski
moximHi (cronyku 1, 2,4, 5, 11) 6e3mepenIkofHo T0Iar0Th
uie i dineTp Ghose. [list BCiX CHONYK MPOTHO3Y€ETHCS J0-
CTaTHs OIOJIOTiYHA JIOCTYIHICTh, HA III0 BKa3ye po3paxo-
Banui nokasuuk BS = 0,55.

3a momomororw Meronie PAINS i Brenk Busna-
Yaly NOTSHIIHHY IHHICTh MOJEKYJI JUI MEIMYHOI XiMil.
Ix cropimenns mpo pojaHiHOBHIL UK, TIOKAPOOHIILHY
rpymy i akienropu Mixaens sk HeOaxaHi GpparMeHTH MO-
JIEKYJI, 3 OTJISIIY Ha CydacHi CTpaTeTii CTBOPEHHS JKiB, HE
€ KpUTHYHUMU. SIK cBim4aTh OcTaHHI mocimikeHHs [12],
adiHHICTH JIraHAiB 10 KUTBKOX O10JIOTIYHHX MilICHEeH yxKe
HE PO3IIHIOETHCS K HEJIOJIIK, & € OCHOBOKO JIJISI ITOTATBIIIOT
onTuMizalii ix cTpykrypu. Jlo Toro x po3paxoBaHHi 1O-
ka3HuK SA = 3,51-4,18 cBiq4UTh PO JOCTATHIO JIETKICTh
CHHTE3Y.

Cunre3 S-izatuninigeHnoxigaux 3-(6enso[d]ria-
30J1-2-171aMiHO)-2-TIOKCOTia30.1i TUH-4-0HY MO>KHA
3MIHCHHUTH 32 3alPOMIOHOBAHOI0 METOAMKOIO [ 13], BUKOpH-
CTOBYIOUH peakIlito KHpoBeHarens y cepefoBHIIl OIITOBOL
KHUCIIOTH 3 KaTalli3aTOpoM arleTaToM Hatpito (puc. 3).
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10R,=i-CsH,;,R,=H
11 R, = CH3, R, = CH,

12 R, = C,Hs, R, = CH;

13 R, = C,Hs, R, = C,H;

14 R, = C,Hs, Ry = i-C3H,
15R, = i-C;H;, R, = i-C3H,
16 R, = i-C3H;, R, =F

17 R, = i-C3H;, Ry = CH,-F
18 R, = i-C3H;, Ry = C,H,-F
19 R, = n-C,Hy, Ry = C,H,F

1R,=H,R,=H
2R,=H,R,=CH,
3R,=H,R,=Br
4R,=CHs, R,=H
5R,=C,Hs,R,=H
6R,=n-C3H;, Ry,=H
7R, =n-C4Hy, R, =H
8R,=i-C,Hy, R,=H
9R,=n-CsH,,R,=H

Puc. 3. Cxema cunre3y S-izaTuninigennoxiguux 3-(denszo[d]riazon-2-inamino)-2-tiokcoriazomignu-4-ony

BucHoBku:

1. 5-(2-Oxkcoinmomnin-3-inizen) 3amileHi moxiaHi
3-(benso[d]riazon-2-inamino)-2-TioKCOTia30iAnH-4-0HY
XapaKTepU3yIOThCA 3aIOBUTHHIMU ADME
BJIACTMBOCTSAMH, JOCTaTHROI 0io- (BS = 0,55) Ta
cuHTeTHYHOK poctynHicTio (SA = 3,51-4,18). O0Ome-
JKEHHSI CTOCYIOTHCSI TIEPOPAIBHOTO CIOCOOY BBEIICHHS.
CHibHUMH TOPYIIEHHSMH ONTHMAJIbHOTO Jiala30HY
KpuTEpiiB € 3HaueHHs F-Csp® i TPSA.

2. YV KOHTEKCTI B3a€EMO3B’SI3KY «CTPYKTypa—aK-
TUBHICTb» BM3HAYEHO BIUIUB IMPUPOAH 13aTHHLIIIZIEHOBOTO
3amicanka Ha ADME mnpodins crnonyk. Beenenus y 5
Ta/abo 1 TONOXEHHs 13aTHHIUIIIGHOBOrO (parMeHTy
ankimpHUX (MHIMHEX Ta/a00 pO3ralyKeHHX), Taio-
TCeHBMICHUX, AaJKUITAJIOTCHBMICHUX PpaJWKaliB HE MpHU-
3BENO 10 MiABHINEHHS IEepPOpPaNbHOI JIOCTYIMHOCTI MOJIe-
KyJI.

3. Cepen MOXiTHUX PSAY UL CHOIYKU 6 TIPOTHO-
3y€ThCS HaMEHINA KUTBKICTh BIIMIHHOCTEH 3HAYEHB I10-
Ka3HUKIB Bijl ONTUMAJILHOTO Jliana3oHy (i3uKO-XiMIYHUX
KpHUTEPiiB MepopajbHO JocTynHuX JI3.

IlepcneKTHBHU NMOJANBIINX J0CTiIKeHb. [Ipo-
Bemeni in SilicoO mocmimkeHHsT MATBEPIKYIOTH OTIIIb-
HicTh momyKy nepcuekTuBHEX BAC cepen pizHo3amimre-
HUX MTOXITHUX POAaHiHy 3 OCH30Tia30I6HUM (PparMeHToOM.
CTpyKTypH 13aTHHLTIJCH3aMIIIEHNX MOXITHUX MOXYTh
OyTH ONTHMIi30BaHi Ta MiJJaHI LUIECIPSIMOBAHOMY CHH-
Tesy, in Vitro, in vivo mocmimkenHsM. J1is nepcrneKTHBHUX
CIIOJIyK BapTO MAOCIIIUTH TNapeHTepajbHI IUIIXH BBeE-
JICHHSL.

KonguikT inTepeciB. ABTOpH 3asBISIIOTH NPO
BiZICYTHICTh KOH(JIIIKTY iHTEpeCiB.
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SERIES COMPOUNDS OF 5-(2-OXOINDOLIN-3-
YLIDENE) SUBSTITUTED DERIVATIVES OF 3-
(BENZO[d]THIAZOL-2-YLAMINO)- 2-THIOXO-
THIAZOLIDIN-4-ONE
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Abstract. At the early stage of Drug Discovery,
the analysis of the similarity of new structures to drug mol-
ecules is crucial, as the chemical structure of a molecule
significantly influences its activity. To preliminarily assess
the potential of model compounds as possible therapeutic
agents, it is advisable to determine the physicochemical
and pharmacokinetic parameters to establish the ADME
(A — Absorption, D — Distribution, M — Metabolism, E —
Elimination) profile of the compounds. This can be
achieved through the application of computational predic-
tion methods.
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Virtual compound design and predictive evalua-
tion of their physicochemical and pharmacokinetic prop-
erties using the in silico method.

The study materials included previously synthe-
sized compounds (1-4) and virtually modelled derivatives
(compounds 7-21) based on 3-(benzo[d]thiazol-2-yla-
mino)-2-thioxothiazolidin-4-one. The method of study in-
volved the SwissADME tool, available for free on the
online platform http://www.swissadme.ch/.

There was examined the influence of various sub-
stituted isatinylidene moieties when introduced into the 5-
position of the rhodanine cycle on the oral bioavailability
of molecules and determined their physicochemical and
pharmacokinetic parameters, drug-like properties, suita-
bility for medicinal chemistry for prediction ADME pro-
files. The obtained data indicate sufficient biological ac-
tivity (BS = 0.55), but limited oral bioavailability of the
compounds. Common to all derivatives of the series are F-
Csp® and TPSA violations. Among the 5-(2-oxoindolin-3-
ylidene)-substituted derivatives of 3-(benzo[d]thiazol-2-
ylamino)-2-thioxothiazolidin-4-one for compound 6, the
smallest number of differences in molecular values from
the optimal range of physicochemical criteria of orally
available drugs is predicted. According to SwissADME
predictions, the molecules do not cross the blood-brain
barrier and are characterized by low permeability through
the skin (Log K, from -4,73 to -5,72 cm/s).

Despite this, all derivatives of investigated series
can be considered druglikeness. They correspond to
Lipinski's rule of five. In addition, compounds 1, 2, 4, 5,
11 pass freely through the Ghose filter. Another common
positive characteristic of our molecules is the absence of a
potential inhibitory effect on CYP2D6. This is important
because it is known that this CYP450 isoform is responsi-
ble for the metabolism and elimination of approximately
25% of drugs. The calculated index of synthetic accessi-
bility (SA = 3.51-4.18) predicts the relative ease of syn-
thesis of the series compounds. Compound 6 demonstrates
the most optimal physicochemical properties, outlining its
lipophilicity, water solubility, size, saturation, polarity,
and flexibility.

The violations of some parameters in the studied
series compounds of 5-(2-oxoindolin-3-ylidene)-substi-
tuted 3-(benzo[d]thiazol-2-ylamino)- 2-thioxothiazolidin-
4-one are not critical according to modern Drug Design
criteria. Taking into account the predicted low oral bioa-
vailability of the derivatives of rhodanine with benzothia-
zole and 2-oxoindoline-3-ylidene moieties, it would be ad-
visable to explore alternative administration routes in the
future. To improve certain physicochemical properties and
pharmacokinetic parameters of the molecules, structural
optimization and carry out targeted synthesis of the most
promising compounds.

Keywords: virtual screening, in silico prediction,
rhodanine,  benzothiazoles,  2-oxoindolin-3-ylidene,
ADME properties, SwissADME, structure-activity rela-
tionship.
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