Chemistry, Technology and Application of Substances

Vol. 3, No. 1, 2020

H. €. Cragnunsbka, H. 5SI. Monbka, 1. 1. I'younska, M. C. Kypka, B. 1. JIyGenensn
Harionansamii yHiBepcuteT “JIbBiBChKaA MOMITEXHIKA”,
kadenpa TexHOMOTrii O10TOTIYHO aKTHBHUX CIOJYK, (hapMaillii Ta 6i0TeXHOJOr i,
nataliia.y.stadnytska@lpnu.ua

MMPOTHO30BAHUI CKPUHIHT BIOJIOTTYHOI AKTUBHOCTI
S-AJIKIJIOBUX ECTEPIB 8-XITHOJIIHTIOCYJIb®@OKHUCJIOTHN

https://doi.org/10.23939/ctas2020.01.125

XiHOJIiH Ta HOro MOXiaHi € BaKJIMBUMH CIIOJYKAMH VI XIMiYHOTO CMHTe3y Ta po3pod/ieHHA
Ha iX OCHOBi HOBHX JiKapcbkHMX 3aco0iB. Binome mpakTu4He 3acTOCYBAHHS HHM3KH PeYOBHMH i3
XiHOJIIHOBHM reTepOlUKJIOM y MeIHYHiid mpakTuni. BukoHaHo Mporuo3oBanuii cKpUHiHT 6ios0-
riyHoi aKTHUBHOCTi, HMTOTOKCUYHOCTI Ta TOKCHYHOI Aii HA HIYpaxX CHHTE30BAHUX S-aJKUIOBHX
ecTepiB 8-xiHoiHTIOCYIH(OKUCIOTH 3 BUKOPUCTAHHAM BianoBignux online mporpam. BusiBiieno,
110 BOHH € MAJOTOKCHYHMMHM PeYOBHMHAMHU 3 IIMPOKHMM CIIeKTPOM 0i0JIOTiYyHOI Aii Ta BHCOKHUM
3HAYeHHSIM IMOBIPHOCTI aKTUBHOCTI, 110 3aCBiIYY€ TOUITbHICTH MPOJOBKEHHS €KCIIEPUMEHTAIb-
HHUX JOCTizKeHb IX BjacTuBocTeil. Oco0JMBOI yBarm 3aciyroByl0Tb MeTHJIOBHH Ta eTHJIOBMIA

ecrepH 8-xiHoaiHTIOCY/IBGOKUCIOTH.

Kuaro4oBi ciioBa: XiHOJiH, ecTepu Tiocyab(OKHCIOT, MPOrHO30BaHA AKTHBHICTh, IMTATOK-

CHYHITh, TOKCHYHICTb.

Beryn

CyuacHa XiMis TE€TEpONUKIIYHUX CIHOIYK €
OJIHMM 13 HaWTepCIeKTUBHIMMX HAIMPIMIB XiMIi9HOT
HayKd. XIHOJNIHOBHH (PparMeHT € OCHOBOIO alika-
JOiAy XiHiHY, SKkui OyB BHJIUICHHH 3 KOPH XiHHOTO
JlepeBa Ta TPOSBISE aHTHOAKTepialbHY, >KapO3HH-
KyIouy, POTHMAISIPIHHY, 3HEOOMOBAIbHY Ta TPOTH-
3amajgbHy akTtuBHOCTI. OcoOnuBHI IHTEpeC B Op-
TaHiYHIA XiMil BUKJIIMKA€ KOHCTPYIOBaHHS T4 CHHTE3
HOBHX O10JIOTIYHO aKTMBHUX CYOCTaHIIIH, IO Mic-
TATH Y CBOIl CTPYKTYpi (apmakopopu pi3HOI reTepo-
LUKJIIYHOI TPUPOAM B MOEAHAHHI 3 IHIIUMH (papMa-
KOJIOTIYHO aKTUBHUMH (parMeHTamu. XiHOJIHOBA
CTPYKTYypa € BaXJIMBOIO HITPOr€HOBMICHOIO T'eTepo-
MUKITIYHOI CHCTEMOI0, [0 BUKOPHCTOBYETHCS SIK
CTPYKTYpHHH OJIOK y CKiaji (apMarieBTHIHUX TIpe-
napaTiB Juis JTIKyBaHHS Ta podimakTu iH(EKiiHIX
3aXBOPIOBAHb.

XiHOJIHYU Ta iX MOXiIHI € BaXKJIMBUMH HITPO-
TCHOBMICHUMH TETEPONUKIIYHUMH CHCTEMaMH, SIKi
BUKOPHCTOBYIOTH SIK CTPYKTYPHI (PparMeHTH ISl OTPH-
MaHHS (apMaKoJIOriyHO aKTHBHUX crionyk. Cepen nux
MOXITHUX BIZIOMUMH € CIIOTYKH 3 aHTHITPOTO30MHOI0
[1, 5], anTubakrepiansHOO [8, 10], aHTHOKCHIAHTHOIO
[2] Ta iHIIMMEU O1OJOTIYHUMH aKTUBHOCTSIMU [3, 5-7,

9, 10].
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[MoximHi xiHOMIHY, 30KpeMa 8-TiIpOKCHXiHO-
ain (LDsp = 100-1200 mr/kry, 8-OKCHXIHOIAT Mifi,
XiH03011 (8-TiAPOKCUXIHOMIH Cynb(]aT), BUKOPHCTO-
BYIOTBCSl B arpoxiMii sSIK MECTHIUIH, a TAKOX PEKO-
MEHJIOBaHI /il O10JIOTYHOr0 3aXMCTy HEMETAIIYHUX
MOBEPXOHb B pYHHYBaHHS X MIKpOOpraHi3sMaMu
[4].

HiTporeHoBMicHI TeTEpOLUKIIYHI CHUCTEMH
IIHHI B CHHTE31 HOBUX JIIOYMX CYOCTaHIIIH JIIKapCh-
KX 3aco0iB, II0 3aCTOCOBYIOTh JUIs JIIKyBaHHS Ta
MPOQINaKTHKN 3aXBOPIOBaHb PI3HOTO TOXOJKEHHSI.
YBary 30cepekKeHo Ha OIl0JOriYyHUX BIACTHBOCTSIX
WX CyOCTaHINH K MEPCHEKTUBHUX “OyaiBelbHUX
OJIOKIB JJ1s1 OJIepyKaHHS HOBHX, PaHIIlIe HE JOCIIIKe-
HUX HITPOTCHOBMICHUX TETEPOIMKIIYHUX TiOCYIb-
(hOHATHUX MOXITHHX.

Benuky yBary mpuBeprae 1m0 cebe Takox 1
MPOTUIYXJIMHHA aKTHBHICTh NEIKUX MOXITHUX XiHO-
niny [11]. 3okpema miHeMirin A i1 Streptonigrin Bu-
KOPUCTOBYIOTh SIK TMPOTUIYXJIHHHI 3acodm [12, 13]
M 4Yac JIKyBaHHS JEIKMX 3JOSKICHHUX MYXJIHH,
BKJIFOYAIOYX J1iIM(POMH, METaHOMH, paK MOJOYHOL
3ay103u Tomio [14].

3a ocTaHHI JCCATHIITTS MOHO- Ta JAHMCYJIb-
(ypOBMICHIM PEYOBHHAM MPHUALIAIOTH 3HAYHY yBary
TOJIOBHO TOMY, IIIO BOHHU TIOKa3aJM iCTOTHHH BHECOK
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Y PO3BHUTOK MPHKIAJHOI OPTraHivHol XiMil, 30KkpeMa, y
(dapmanieBTHUHIN, arpoximiunid [15], momimepHiit
ranyssx. [IpoMuciioBo aucynb(GypOBMICHI CIIONYKH
0araTo 3aCTOCOBYIOTh SIK BYJKAHI3yIOUi areHTH JUIs
KaH4yKiB. Peakiii, y pe3ynbrati SKHX YTBOPIOIOTHCS
S-S 3B’s3KHM, MalOTh Bce OLbIe 3HAUCHHS y Ccydac-
Hill CHHTETUYHIN opraHiynii Ximii [16, 17].

Cepen mucynb(ypoBMICHUX CIIONYK BaXKJIMBE
MICIIe 3aliMarOTh TIOCYJIb(OHATH 3arajibHOI (HOPMYJIH
RSO,SR/, siki € epekTHBHUMH CYIHQEHLUTIOIOYAME Ta
CyIb(OHUTIOIOYMMH pearcHTaMM Ta CIOJyKaMu 3
IIUPOKUM CIIEKTPOM Ta BHCOKHM iHJEKCOM 0i0JI0riv-
Hol akTiBHOCTI [18, 19, 20].

Martepianu Ta MeTOAU AOCTITKEHb
O06’ekTaMu JOCTi/KEHb OOpPaHO CHHTE30BaHi
paHime S-ankinoBi ecrepu 8-XiHOJIHTIOCYNb)O-
Kucnotu [21], KoTpi BHSABHINCS aKTHBHHMH CTO-

COBHO TeCT-KYJIbTYp OakTepiit Ta rpubiB [22].

AN X X
N = N/ N/

S0O,SCH;, SO,SC,H; S0,SC4Hs
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S0,SC3H; SO25-CH-CHs
CHs
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AN N
S
N N
S0,SC,H, SO,SH-CH -CH-CH
CHs

Jnst mopaHWX CIOMYK IPOBENCHO KOMII'0-
TepHU# CcKpuHIiHT OionoriuHoi aktuBHOCTI (BA) 3
BUKOpUCTaHHsIM miporpamu Prediction of Activity
Spectra for Substances (PASS). Pobora 1iei mpor-
pamM# TPYHTYETBCS Ha aHali3i 3aJeXHOCTI “‘CTpPYK-
Typa-akTuBHICTE” [23, 24]. B apcenani PASS wic-
TUThCA TH(OPMAIliST CTOCOBHO AaKTHBHOCTI ITOHAJ
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80000 pizHOMaHITHMX O10JOTiYHO AKTUBHUX pPEYo-
BuH (BAP) — me cyOcraHmil BiIOMHX JiKapCbKHX
3aco0iB Ta (hi3i0NOriYHO aKTHBHI CIONyKH. Pos-
MIUPEHUH CKpUHIHT BA HOBHX CHHTE30BaHUX CIIO-
JYK 3aATHAY BU3HAYUTH HATIPSIMH HACTYITHUX EKCIIe-
PUMEHTAIBHUX AOCIIIKEHb 0€3 ICTOTHHUX YacCOBUX
Ta QinaHcoBux 3atpaT. CepenHsi TOUYHICTh MPOTHO3Y
nporpamu PASS cranoButh npubnusno 85 %, mo €
JOCTAaTHIM JUIsi BUCHOBKY NMpo BA HOBHX peuoBHH.
PesynpTatn mporuo3dy iHQOPMYIOTH TPO MeEperik
HMOBIPHHUX BUJIIB aKTHBHOCTI Ta pO3pPaxoBaHi OIliH-
K1 HMoBipHOCTI HasiBHOCTI (Pa) Ta BimcyrHocTi (Pi)
KOXKHOI 13 akTUBHOCTEH. YncinoBi 3HaYeHHsT IMOBIp-
nocreit Pa 1 Pi 3maxomsteea B Mexax Big 0 g0 1, ox-
Hak ix cyma, 3a3BU4Yail, HE JOPIBHIOE OIWHMII,
OCKUTBKM HMOBIPHOCTI HAasiBHOCTI Ta BiJICYTHOCTI
nesHoro tuny BA po3paxoByioTh He3anexHo. B
MOJJAHOMY JOCJIDKCHHI HAaBEIEHO Mepesik HMOo-
BipHUX BA i3 3Ha4yeHHsM iimMoBipHOCTi Pa > 0,700.

BUKOHYBaTH 32
nporpamoto GUSAR. Ilporpamue 3abe3medeHHs
GUSAR po3pobseHo aisi CTBOPEHHS MOJCNeH

BusHaueHHS TOKCHYHOCTI

QSAR / QSPR Ha 0CHOBI BiAIOBIZHUX HaBYAJIbHHUX
HabopiB, npencrasiacHux sk SDfile, 1o MicTATh naHi
npo XIMIYHI CTPYKTYpHM Ta KIHIICBI TOKa3HUKHA B
KUTbKICHOMY BHpPaXKCHHI.

Jnst MOJenmoBaHHs TOCTPOi TOKCUYHOCTI IITy-
piB Ha ocHOBI KoMmOiHamii meckpunrtopie QNA
(KITBKICHE CYCIZICTBO aTOMIB) BHKOPHCTaHO METOJ
CLC-Pred. Ilei#t merom aae 3MoOry MNpOTHO3YBaTH
3HaueHHs LD 5o A CHOJYK 3a YOTHMpMa TUIIaMU
BBeieHHs (mepopanbHe Oralr oute of administration
(Oral), BuyTpimmHboBeHHe Intraven ousroute ofa
dministration (IV), BHyTpimHBOUEepeBHE Intraperito-
nealrouteofadministration (IP), migmkipae Subcutane
ousroute of administration (SC)).

Bimomuii momin XiMIiYHHX pPEUYOBUH 32 CTY-
MeHeM TOKCHYHOCTI Ha MOJaiblli KIacH: HaJ3BH-
YaiiHO TOKCHYHI, BUCOKOTOKCHYHI, CHJIbHOTOKCHY-
Hi, MOMIPHOTOKCHUYHI, MaJIOTOKCHYHI, HETOKCHYHI.
loctpa TOKcH4HICTH, BH3HAUEHA 33 YMOB 30BHi-
HBOT'0, OPAJIBHOr0 YM IHTAJIALIHHOIO HUISXIB BBE-
JCHHS CyOCTaHIlii, € BaKJIUBUM IapamMeTpOM s
OI[IHKH 3arajbHOTO0 TOKCUKOJIOTTYHOTO PU3UKY, TOAI
SK TOCTpa TOKCHYHICTh 32 YMOB BHYTPIIIHbOYEPEB-
HOTO Ta BHYTPIIIHbOBEHHOI'O BBEACHHS CyOCTaHIIIT
€ BOXIMBUM IapaMeTpoM Uil PO3POOJICHHS JTiKapCh-
KHX 3ac00iB.
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PesynbTatu aociixkeHb
Ta iX 00roBOpeHHs

Jnis BU3HAYCHHS HANpPsMiB MPaKTHYHOTO
3aCTOCYBaHHS CHHTE30BAHUX MOXITHHX TioCyibdo-
KHCJIOT IPOBEACHO MOCTIIKEHHS iX Oi0J0TiuHOI
AKTUBHOCTI BIIIMOBIZIHO 0 CXEMH pHC. 1, a pe3yiib-
TaTH OIONOTIYHOrO CKPUHIHTY OYIyTh OCHOBOIO
MPOMO3MIIIHA [MOI0 MPAKTHYHOTO 3aCTOCYBAHHS CHH-
TE30BaHUX TiOCUTBL(OECTEPiB.

Bionoriyno akTuBHI cyOcTaHIlii MOXXKHAa BHKO-
pPUCTOBYBaTH y CTBOPEHHI HOBHX MEIUYHHX Ta
BETEPUHAPHHUX TMpPENapaTiB, TMECTHIMIIB, XapuOBUX
N00aBOK, KOHCEPBAHTIB Ta OIONMUIHUX MperapaTis, a
TakoX y Kocmeronorii. OKpiM IpOT0, Y NIESIKHX BU-
najKax OlonoriyHa akTHBHICTh PEYOBHHH € MPUUHHOIO
HeOa)KaHNX TOKCHKONOITYHMX e(EeKTiB, 30KpeMa KaH-
LIEPOreHHOI Ta MYTAareHHOI i, IO IMepPEeIIKOHKAIOTH
BUPOOHUIITBY 1 BUKOPUCTAHHIO ITUX PEYOBHH.

Hanpsimku nociimpkeHas 0ionoriyaoi

AKTHBHOCTI CHHTE30BaHHX CIIOJIYK

Y

In silico ninxoau y

BH3HAYEHH1

AKTHBHOCTI

[TporuosyBaHHA

KOMIT'IOTEPHOI0 TIPOTPaMOI0
PASS

Y

[Iporuosysanus

LIUTOTOKCHUYHOCTI 3a

nporpamoo CLC-Pred

[IporuosysanHs roctpoi

TOKCHYHOCTI 32
nporpamoro GUSAR.

Puc. 1. Cxema nanpsmis 0ociodxcensi OiOI02IUHOT AKMUBHOCME CUHME308AHUX CNOJIYK

31iCHEHO CKPHMHIHT 010JIOrYHOI aKTHBHOCTI
S-ankinoBux ecTepiB 8-XiHOMIHTIOCYIH(OKHCIOTH 32
HanpsiMaMH, TOIaHKMMH Ha puc. 1. Pe3ynbTaTtn HaBe-
JICHO HUXKYE JJIsl OKPEMHUX €CTepiB.

S-MeTusoBuii ectep 8-xiHoJiiH
Tiocyabdokucaoru 1
Pa = 0,99-0,999 iuribiTop

riiko3uindochaTuiTiHOCITON POCc- o

¢ominaszu D. P
Pa = 0,800-0,899 iuri6iTop N

METaJIOCHIONENTH a3y, Crerugid- SO,SCH3

it uis [gA; iHribGiTop dranary 4,5-giokcurenasu;
(S)-6-TinpOKCUHIKOTHHOKCHIA3H; IHTIOITOP TaKci
KapOOKCHITCNITHIA3H; IHT10ITOp apuIalKuI-aIniI-
aminasu; (R)-6-TiIpOKCHMHIKOTUHOKCUIA3H; 1HTI-
6iTop OoTponizuHy; iHri6iTop N-OeH3UITOKCHKAp-
OOHUITITILKH TiAponas3u; iHribitop nerigpo-L-rymo-
HaT/AeKkapOoKcuiIasy; iHri0iTop ramma-ryaHiHHO-
OyTupanblerin-aeriiporeHasy; iHriditop apunaie-
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TOHITpHJIA3HM; IHTIOITOP aJbIeriAaeriaAporeHasu
(mippoXiXiHONIH-XIHOH); 1HTIOITOp KpeaTHHIHA3M;
HTi0ITOp KapHiTiHAMITa3H.

Pa = 0,700-0,799 iuriditop myJulyiaHasu;
iHTi0iTOp pamHyno3u-1-docdaT-anpnonasu; iHri-
Oitop ¢pa-rimi3uHy; IHTIGITOP TIYTATIOHY THOJEC-
Tepas3u; iHriditop N-kapOamoin-L-aMiHOKHCIOTH
rigpomnasu; iHTiOiTOp HITpaT-peAyKTasu (IHUTO-
XpoM); IHTIOITOP THUPEOJOKCHHY; 1HTIOITOp eHjo-
nenTuaasy; iHriditop TpunrodaHaMigasu; iHTiOi-
Top ni3ocradiny; inriditrop TPHK-mceBmopumnn
CUHTa3MW; iHri0iTOp HadTamny 1,2-miOKCHTeHa3H;
iHTi0iTOp Qeppenokcuny-HAJl + penykrasu; iHTi-
0iTOop 2-TiIPOKCHXIHONIHY 8-MOHOOKCHUIEHA3U;
1HTI0ITOp CymepoKCHIANCMYTa3H; IHTIOITOp an-
KaH-1-MOHOOKCUI'€HA3HU; 1HrI0ITOp JICHKOJI3UHY;
1HT101TOp HIKOTHHJIETiIpOreHas3y; HTi0iTOp emiMe-
pasu 4-riapokcunponiny; (S)-3-TiIpOoKCHUKHCIOT-
Hul 1HTiIOITOp edipy AerimporeHasu; XiMmiompo-
iHTi0iTOPH  OiYHOTO

TEKTOP; KOPTHUKOCTEPOilHi
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JaHIIora-i130Mepasu; 1Hri0ITOp MCEeBIONI3UHY; iH-
ridéiTop TiApOKCUIaMiHy OKCHIA3H; 1HT10ITOp MOi-
HEBPHIMH-AJIBJICTINY €CTepasy.

HuToTokcHYHicTH cnoayku 1

Tabnuys 1

VYpaxkenuit
opras

Ha3pa ninii
PaKoBHX
KJTiTHH/IuGp

Pa

T'emaronoinna
i miM¢oigna
TKaHUHU

ImynoOmacTuyna
smimpoma
nmopociux / SR

0,988

0,002

IMpomienobnact-
Ha JieKeMist /
HL-60

0,512

0,026

Jlereni

Kaprmaoma
nereniB / A549

0,990

0,004

HenpioHokti-
TUHHUH paK
JIeTeHiB /
NCI-H522

0,954

0,003

HenpioHokti-
TUHHUH paK
JIeTeHiB /
HOP-92

0,937

0,003

Hlxipa

Menanoma /
SK-MEL-5

0,935

0,003

Menanoma /
UACC-257

0,809

0,005

Menanoma /
Malme-3M

0,737

0,004

Sleynukn

AneHokap-
UHOMA
SIEYHUKIB /
IGROV-1

0,868

0,004

Kpos

T'octpa T-nim-
(dobnacTHa
JefKkeMis /
MOLT-4

0,836

0,005

Toscra
KHIIIKa

AJneHoKapIu-
HOMa TOBCTOI
KHIIKH /
HCC 2998

0,795

0,005

Monouna
3aj103a

Kaprmaoma
MOJIOYHOI
3ano03u / MCF7

0,755

0,014

Hupxu

Kaprmaoma
HUpKH / 786-0

0,735

0,006

I'ocTpa ToxkcuyHicTH IIYpiB
Rat IP LDsplogl10 — -0,051 mmol/kg; 212,800 mg/kg;
Class4
Rat IV LDsj log10 — 0,164 mmol/kg; 348,800 mg/kg;
Class5
Rat Oral LDs, log10 — 0,268 mmol/kg; 443,700 mg/kg;
Class4
Rat SC LDs log10 — -0,027 mmol/kg; 224,900 mg/kg;
Class4

S-EtunoBuii ecrep 8-xinouin Tiocysib(pokuciaoru 2
Pa = 0,800-0,899 iuribditop AN

METAJIOCH IONENTU A3, Cleudiy-

Huid s [gA; iHTiOiTOp TITiKO3MII-

docharuininozuron-pocdonino- N

3u D; inri6itop ¢parimisuny; in- SO,SC,oH;g

Z

ribiTop apuiIaleToHITpUIIA3H; iH-
rioirop N-OCH3MJI-OKCUKapOOHUITIIIUHE TiApOJa3y;
HTi0ITOp HITPATPEAYKTa3u (IIUTOXPOM);

Pa = 0,700-0,799 iuridcirop Taq xapOokcu-
MenTUAa3w; IHribiTOp KapHITIHAMIAA3W; IHTIOITOP
SHJIONeNTHaa3M; 1iHribiTOp nerigpo-L-rymonar-je-
KapOOKcHiIa3y; IHTIOITOP THPEONOKCHHY; IHTIOITOp
apuiIajKWI aluiiaMifga3u; iHTIOITOp JeWKONI3UHY;
IHri0ITOp TramMMa-TyaHiHHO-OYTHpabACTiIeriIpo-
reHasy; iHrioitop ¢ranaty 4,5-mi0KCUIeHA3H; IHTI-
Oitop cymnepokcumaucmyrasu; (S)-6-TiIpoKCHHIKO-
THHOKCHa3a; iHribiTop N-kapOamoin-L-amiHokuc-
notu rigponasu; (R)-6-riIpOKCHHIKOTHHOKCHIA3a;
iHribiTop Kpunto-paHaminaszu; iHTIOITOp MMyIUTY-
JlaHa3®; iHTI0ITOp TIyTaTIOHY THOJIeCTepas3H; iHTi0i-
TOp PENYKTa3H CIPKH.

Tabruys 2

HuTOTOKCHYHICTH CIONYKH 2

N Ha3sBa ninii
VYpaxxenuit .
paxKoBuX Pa Pi
oprax

KJTiTHH/IUGp
1 3 3 4
I'ematomnoinna

ImynoOmacTuyna

1 mimMdoiaHa niMmpoma 0,987 0,002

TKaHUHH nmopociux / SR

Kaprmaoma
sterenis / A549
HenpiOHOKTITHH-

0,966 0,004

Huil pak serenis / | 0,951 0,003
NCI-H522

HenpioHokti-

Jlereni

TUHHUH paK 0,936 0,003

nerenis / HOP-92
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IIpooosoicenns mabn. 2

1 2 3 4

Menanoma /

SK-MEL-5 0,931

0,003

Menanoma /

Hikipa UACC-257

0,828 0,004

Menanoma /

Malme-3M 0,766

0,004

AJIlEeHOKapIIUHOM
a ICYHUKIB /
IGROV-1

SleuHuKH 0,869 0,004

T'octpa
T-nmimdobnacTHa
nerikemist /
MOLT-4

Kpos 0,847 0,004

AJneHoKapIu-
HOMa TOBCTOIL
KHIIKH /
HCC 2998

Toscra 0,831 | 0,005

KHUIIIKa

Kaprmaoma
Momnoyna ..
MOJIOYHOI

3ano03u / MCF7

0,694 0,020

3ajio3a

Kaprmaoma

Hupxu 0,764 0,005

HUpKH / 786-0

I'ocTpa TokcH4HicTH IIYpiB
Rat IP LDs, Logl10 — -0,199 mmol/kg; 400,300 mg/kg;
Class4
Rat IV LDsj log10 — 0,150 mmol/kg; 357,900 mg/kg;
Class5
Rat Oral LDs; log10 — 0,310 mmol/kg; 517,200 mg/kg;
Class4
Rat SC LDs logl0 — 0,246 mmol/kg; 445,900 mg/kg;
Class4

S-anin-8-xinoaintiocynbgonar 3

Pa = 1HTI-

= 0,800-0,899 NN
Oitop riiko3uindocdarua-inino-
surondocdominazu D; iHridiTop pZ
anpJerijieriaporeHasu (Mmippoxi- N
XiHOMIH-XiHOH); iHriGiTOp (rTa- SO,SC4H;

naty 4,5-Ii0KCUreHas3u.

Pa = 0,77-0,799 (S)-6-TiqpOKCUHIKOTHHO-
keupasu; [gA-cnenudivanii iHTIOITOP MeETaNIoeHI0-
MEeNnTUAa3M; IHTIOITOp Takci KapOOKCHIIENTHIA3H;
(R)-6-TrinpokcHHIKOTHHOKCHAA3M; iHTIOITOP OO0TpO-
JI3WHY; IHTIOITOp apWJIAJIKKI anuiaminasu; iHrioi-
TOp JHeriapo-L-rynoHaTnekapOOKcHIa3y; IHrioiTop
N-0eH3MITOKCUKApOOHUITIIIMH TiApoia3y; iHTi0iTOp
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raMma-ryaHiiMHOOyTHpasbaerieriAporeHasy; iH-

ribiTop KapHiTiHaMia3u.

Tabnuys 3
IuTOTOKCHYHICTL CIIOJTYKH 3

. Haszsa minii
VYpaxenuit
Pa

PaKOBUX KIITHH / Pi

opras wp

I'emaronoinna | ImynoOmacTiy-

i mimdoinHa Ha JiMpoma 0,985 0,002

TKAHUHU nmopociux / SR

Kaprmaoma
nereHiB / A549
HenpiOHokti-

0,969 | 0,004

TUHHUH pax

0,943 | 0,003

JIereHis /
NCI-H522
HenpidHokti-

Jlereni

THHHET pak 0,925 | 0,004

JIETEHIB /
HOP-92

Menanoma /
SK-MEL-5
Menanoma /
UACC-257
Menanoma /
Malme-3M

0,919 | 0,003

Hlxipa 0,803 | 0,005

0,738 | 0,004

AJneHoKapIu-
HOMA SIEYHHUKIB /
IGROV-1

SleuHuKH 0,839 0,004

T'octpa T-nimdo-

OmacrHa

Kpos 0,850 | 0,004

JerkeMis /
MOLT-4

AJIeHOKapIuHO-

Ma TOBCTOI1

ToBcTa kumka 0,728 0,007

KUIIKA /
HCC 2998

Kapuunoma mo-
Monouna .
JIOYHOI 3a/103H /

MCEFE7

0,692 | 0,020

3ajio3a

Kaprmaoma

Hupku 0,721 0,007

HUpKH / 786-0

I'ocTpa TokcHyHicTh IIYpiB
RatIPLDs, Logl0 — 0,261 mmol/kg; 483,500 mg/kg;
Class4
Rat IV LDsj log10 — 0,174 mmol/kg; 396,000 mg/kg;
Class5
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Rat Oral LDs, log10 — 0,319 mmol/kg; 553,400 mg/kg;
Class4
Rat SC LDs logl0 — 0,198 mmol/kg; 418,800 mg/kg;
Class4

S-npomnia-8-xinoJinTiocyabdonar 4

SN Pa = 0,800-0,899 inri-

0ITOp MeTaJIOCHIOIENTHIA3H,

) cneundiunuit s IgA; iHribiTop

N Takci KapOOKCHIIENTHIA3H; IHTI-
SO,SC3H; O6irop rmikosundochaTu-minino-

surondocdoninazu D.

Pa = 0,77-0,799 iuribiTop HiTpaT-peIyKTa3H
(uuTOXpOM); IHTIOITOP THPEOAOKCHHY; IHTIOITOp
SHJIOTENTH a3}, 1HTIOITOp (parinizuHy; iHTiGITOp
nyJutyjaaHasu; iHrioirop N-OeH3MITOKCUKapOOHiI-
TIIIUH Tiponas3y; IHTIOITOp CYNEpOKCHA JUCMY-
Tasy; IHriOITOp KapHiTiHamigasw; iHTIOITOp penyk-
Ta3u CipKH; IHTIOITOp TEepeHeceHHs eNeKTPOHIB-
(daBoPOTEIHY AEriAporeHasu.

Tabruys 4
HuToToKCHYHiCTH cIOayKH 4

. Hassa minii
VYpaxenuit

PaKOBUX KIITHH / Pa Pi
umdp

1 2 3
I'emaromoin-

oprax

ImynoGmac-
Ha 1 tiMpo- TUYHATIMpOoMa

nmopociux / SR

0,980 | 0,002

iIHa TKAaHUHU

Kaprmaoma
nereHiB / A549
HenpiOHokmiTHHHNTT

0,942 | 0,005

pax JiereHiB /
NCI-H522
HenpioHoxiTHH-

0,909 | 0,003

Jlereni

HU paK JIereHis /
HOP-92
Menanoma /
SK-MEL-5
Menanoma /
UACC-257
Menanoma /
Malme-3M
AJleHOKapumHOMa

0,892 | 0,004

0,889 | 0,004

Hlxipa 0,709 | 0,006

0,731 | 0,005

SIEYHUKIB /
IGROV-1
T'octpa T-nimdo-

SleuHuKH 0,817 | 0,004

OJs1acTHA JIerKkeMis /
MOLT-4

Kpos 0,730 | 0,007
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IIpooosoicennss mabn. 4

1 2 3 4

Tocra AJleHOKapuuHOMa

KA TOBCTOI KHIIKH / 0,687 | 0,008
HCC 2998

Mostouma Kapuunoma Monounoi

sat03a 3a71034 / 0,684 | 0,021
MCEF7
Kaprmaoma Hupku /

Hupku 786-0 0,719 | 0,007

I'ocTpa TokcHyHicTh IIYpiB
Rat IP LDsy Logl0 — 0,26 5 mmol/kg; 492,400 mg/kg;
Class4
Rat IV LDs logl0 — 0,172 mmol/kg; 397,200 mg/kg;
Class5
Rat Oral LDs, log10 — 0,427 mmol/kg; 713,900 mg/kg;
Class4
Rat SC LDs logl0 — 0,217 mmol/kg; 440,800 mg/kg;
Class4

S-izo-npomnin-8-xinoJinTiocyabponar 5

AN Pa = 0,800-0,899 iu-

rioiTop MeTaJoCH IOTEITH-

P nasu, cnenudivyauid s [gA;

N iHribiTOp TaKci KapOOKCH-

S0O,S-CH-CH3;  nentuzasu; inriGirop Hirpar-
C|3H3 pemykTa3u (IIMTOXPOM).

Pa = 0,77-0,799 iuri-
Oitop enpomenTHaasy; iHridiTop raikosutdocdaru-
nirinosurondocdoninazu D; iHridiTop mysuTyiaHasu;
IHT10ITOp THUPEOJOKCHHY; IHTIOITOp CYIEepOKCHIIHC-
MyTasH; iHTi0iTOp (paririzuHy; iHTIOITOp pemyKTasu

CipKu; iHTiOITOp pamMHyn03u-1-hochar-anbmaonasu.
Tabruys 5

HuTOTOKCHYHICTH CONYKH 5

Ha3pa ninii
PaKoBHX
KJIITHH / mmdp

VYpaxenuit
opras

Pa Pi

1 2 3

I'emaronoinna | ImynoOmacruyna
i mimdoinHa niMmpoma gopoc-
TKaHUHH mux / SR

0,984 | 0,002

Kaprmaoma
nerenis / A549
HenpioHoxiTHH-
HU paK JIereHis /
NCI-H522
HenpioHoxiTHH-
HU paK JIereHis /

0,903 | 0,005

0,918 | 0,003

Jlereni

0,896 | 0,004

HOP-92
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Ipooosoicennss mabn. 5

1 5 3 .

Menanoma /
SK-MEL-5 0,895 | 0,004

; Menanoma /

I

o UACC-257 0,693 | 0,006
Menanoma /
Malme-3M 0,668 | 0,007
AJICHOKapITMHOMA

Sleunuku SIEYHHKIB / 0,741 | 0,005
IGROV-1
Toctpa T-nimpo-

Kpos OnacrHa neiikemis / | 0,800 | 0,005
MOLT-4

Toscra AzeHokapuuHoMa

KHILIKA TOBCTO{ KUIIKH / 0,637 | 0,009
HCC 2998
Kapruroma

S:Egg:m Moro4Hoi 3anosu /| 0,604 | 0,014
MDA-MB-231
Kaprmnoma HupKH /

Hapru 7860 0,626 | 0,011

I'ocTpa TokcH4HicTH IYpiB
Rat IP LDsy Logl0 — 0,234 mmol/kg; 482,500 mg/kg;
Class 4
Rat IV LDs, logl0 — 0,004 mmol/kg; 284,300 mg/kg;
Class4
Rat Oral LDs log10 — 0,499 mmol/kg; 887,400 mg/kg;
Class4
RatSCLDsplogl0 — 0,323 mmol/kg; 591,700 mg/kg;
Class4

S-0yTua-8-xinoJinrtiocyangonar 6:
Pa = 0,800—-0,899 iuriditop

TUPEOJIOKCUHY; 1HTIOITOp TIIIKO- N
suidochatuaiiHo3uTONGoCch0- _
ninasu D; IgA-cnenudivaumit inri- N

iTOp M HONECNITHAA3H; 1H-

OiTOp MeTalloeH10NeNTH Ia3H; S0,SC4Hq

ribiTOp TaKkCIKapOOKCHUIICTITHIA3H.

Pa = 0,700-0,799 iuriGitop apuiIaIKuUI
anuiIamigasu; iHriditop nerimpo-L-rymonataekap-
Ookcuiasy; iHTi0iTOp ramMMma-TyaHiTUHOOYTHpATh-
JeTiA-Ieriaporenasu; iHrioirop granaty 4,5-1i0KcH-
(S)-6-
T1IpOKCHHIKOTHHOKCHIa3a; 1HTi0ITOp cymep-OoKCHI-

reHasu;  (S)-6-TiAPOKCHHIKOTHHOKCHIA3a;

mucmyTasm;  (R)-6-riapoKCHHIKOTHHOKCHA3a; iH-

ribiTop EeHAONENTUIA3H; IHTIOITOp TJIyTaTioOHY
THOJIeCTepa3u; iHribiTop ¢parimizuny; iHriGiTOp
KpeaTtuHiHa3u; iHribitop N-kap6amoin-L-amiHo-

KUCJIOTH Tijponasy; iHribirop nizocradidy; iHTiOITOp
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OoTpoi3uHy; 1HTi0ITOp anmpaeriaaeriaporenasu (mip-
poxixiHomiH-XiHOH); iHTiOiTOp TPHK-mceBnopuanu
CHUHTAa3M; 1HTi0ITOp pamHy’n03u-1-Ppocdar-anbao-
nasy; iHriditop HadTaminy 1,2-mioKcWreHasw; iH-
ridirop deppenoxkcuny-HAJl + penykrasu; iHridoiTop
HiTpaT-peaykTazu (IUTOXpOM); IHTIOITOp apwuiare-
TOHITPHITIA3H; IHTI0ITOp aJikaH-1-MOHOOKCUTEHA3H.

Tabauys 6
I TOTOKCHYHICTH CIIOJYKH 6

. Haz3ga minii
VYpaxenuit
PaKoBUX Pa
opras .
KJIiTHH / mmdp

I'emaronoinna | ImynoOmacruyna

i miM¢oigna smiMmpoma 0,974 | 0,002

TKAHUHU nmopociux / SR

Kaprmaoma
sterenis / A549
HenpiOHOKTITHH-

0,938 | 0,005

HU paK JIereHis /
NCI-H522
HenpiOHOKTITHH-

0,901 | 0,003

Jlereni

HU paK JIereHis /
HOP-92
Menanoma /
SK-MEL-5
Menanoma /
UACC-257
Menanoma /
Malme-3M
AJleHOKapuHOMa

0,886 | 0,004

0,883 | 0,004

Hlxipa 0,701 | 0,006

0,687 | 0,005

SIEYHUKIB /
IGROV-1

SleuHuKH 0,830 | 0,004

Toctpa T-nimdo-
OyactHa Jieiikemist /
MOLT-4

Kpos 0,713 | 0,008

AJleHOKapuHOMA
TOBCTOI KHIIKH /
HCC 2998

ToBcTa kumka 0,674 | 0,008

Kaprmaoma
Momnoyna ..
MOJIOYHOI 3aJ103U /

MCE7

0,748 | 0,015

3ajio3a

Kaprmaoma Hupku /

Hupxu 0,651 | 0,010

786-0

I'ocTpa TokcHyHicTh IIYpiB
Rat IP LDsy Logl0 — 0,302 mmol/kg; 536,500 mg/kg;
Class 5
Rat IV LDsj logl0 — 0,189 mmol/kg; 412,900 mg/kg;
Class5
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Rat Oral LDsj log10 — 0,399 mmol/kg; 670,800 mg/kg;
Class4
Rat SC LDsplog10 — 0,143 mmol/kg; 371,900 mg/kg;
Class4

S-i30-0yTn1-8-xinoainTiocyasgonar 7
Pa = 0,800-0,899

HTiOITOp (parimizuny.
7 Pa = 0,700-0,799
N o .
HTi0iTOp TMIKO3UT (oc-
SO,SH-CH 9 ?H'C Hs parnnininosurondoc-

CHs ¢ominazu D; IgA-cme-
nuGiYHU 1HTI0ITOp METaI0eHI0NeNTHIa3H; aHTHCe-
Oopeiina misl.

Tabauys 7
UTOTOKCHYHICTH CIOJYKH 7

VYpaxenuit
opras

Ha3ssa ninii pakoBux

P
KiiTuH / mmgp “

Pi

T'emaronoinna
i miM¢oinna
TKaHUHU

ImyHOOTaCTHYHA JTiM-
¢dhoma nopociux /
SR

Kaprmaoma

sterenis / A549
HenpiOHOKTI THHHMI

0,977 | 0,002

0,955 | 0,005

pax JIereHis / 0,912 | 0,003
NCI-H522
HenpiOHOKTI THHHMI
pax JiereHiB /
HOP-92

Menanoma /
SK-MEL-5
Menanoma /
UACC-257
Menanoma /
Malme-3M
AJleHOKapuHOMA
SIEYHHKIB /
IGROV-1

T'octpa T-nimdo-

Jlereni

0,932 | 0,004

0,891 | 0,004

Hlxipa 0,705 | 0,006

0,690 | 0,005

SleuHuKH 0,859 | 0,004

Onacrha netikemis / | 0,830 | 0,005
MOLT-4
AJleHOKapIHOMA
TOBCTOI KHIIKH /
HCC 2998
Kaprmaoma
MOJIOYHOI 3aJ103U /
MCF7

Kapriinoma Hupku /

786-0

Kpos

ToBcTa kumka 0,696 | 0,007

Monouna
3aj103a

0,669 | 0,023

Hupxu 0,672 | 0,009
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I'ocTpa ToxkcuyHicTH IIYpiB
RatIPLDs, Logl0 — 0,278 mmol/kg; 533,600 mg/kg;
Class 5
Rat IV LDs logl0 — 0,044 mmol/kg; 311,700 mg/kg;
Class5
Rat Oral LDs, log10 — 0,253 mmol/kg; 503,900 mg/kg;
Class4
RatSCLDsplogl0 — 0,197 mmol/kg; 442,500 mg/kg;
Class4

BucHoBku

Jns HU3KM S-aNKilOBUX ecTepiB  8-XiHOJiH-
TIOCYITB(OKHUCIIOTH CIIOCTEPIracThesl 3arajbHa 3aKOHO-
MIpHICTh 3MEHIIICHHST TOKA3HUKIB aKTHBHOCTI 3 POCTOM
JIOBKHMHHU aJIKUIOBOTO JIAHIIOra. BiamoBimHO Jizepom
cepen HUX € S-MeTHIOBHU ecTep 8-XIHOMIHTIOCYIb-
¢doxucnorn. s ycix ecTepiB BHSBIICHO iHTIOyIOUy
AKTUBHICTh CTOCOBHO THOPEIOKCHHY, CYIEPOKCH/I-
ncMytasd, ¢ranat 4,5-ai0KCUreHasy, HITpaTHOI pe-
nyktasu (muToxpomy), N-kapOamoin-L-aMiHOKUCIOTH
rigponasu, Jeikonizuny, IgA-crenmdiunoi merano-
SHIONENTHIA3H, TIiKo3uIhochaTHaLTIHOUT-0I(OoC-
donindacaechasy, apuIalCTOHITPUIA3H, APUITATIKHI
akimaminasu, (R)-6-rigpokcuHikoTuHOKCHIa3M, (S)-6-
TIPOKCHHIKOTHH OKCHIa3H.

[lix yac anamizy pe3yibTaTiB MPOTHO30BaHOI
IMUTOTOKCHYHOCTI S-aJlKUIOBUX ecTepiB §-XiHOJIH-
TIOCYNB(GOKHUCIOTH BHUSIBHIIOCS, IO JIUIIE S-i30Mpo-
MUIOBHHA ecTep 8-XiHONMIHTIOCYIb()OKUCIOTH IMPOSB-
Jsie  aKTHBHICTH CTOCOBHO JiHiH Breastcarcinoma
(T47D) ta Breastadenocarcinoma (MDA-MB-231).
[Ipore mo mupWHI CHEKTpa MUTOTOKCHYHOI Aii Ta
3HAYEHHIO MPOrHO30BaHOI akTUBHOCTI (Pa) mimepom
€ S-METWJIOBHIA ecTep 8-XiHONIHTIOCYIb()OKHCIOTH.
3arajgoM CHOCTEPIra€ThCs 3HMKCHHS MOKa3HUKIB Pa
13 pOCTOM JIOB)KHHH BYTJICBOJHEBOT'O PAJIHKAITY.

3a JaHUMH TOCTPOI TOKCHYHOCTI yci Mpo-
TECTOBAHI CIOJYKH BIAMOBIIHO 10 Kiacudikailii
PCUOBHH 3a TOKCHUYHICTIO, 3rimHo 3 COY 85.2-37-
736:2011, manexars 10 4-To Ta 5-ro KjaciB TOKCHH-
HOCTi, TOOTO J0 MOMIPHO- Ta MallOTOKCHYHUX pe-
YOBHH, III0 3aJIGKHTH BiJ CIOCO0Y BBelcHHs. Ha-
BEJCHI pe3yJbTaTH CBIIYaTh MPO JOIUIBHICTH IPO-
BEJCHHS CKCIIEPUMEHTAILHUX JOCIIIKEHb 01010 4-
HOI aKTHUBHOCTI S-aJIKITOBMX €CTEpPiB 8-XiHOMIHTIO-
CYIb(OKHUCIIOTH.
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PREDICTIVE SCREENING OF THE BIOLOGICAL ACTIVITY
OF S-ALKYL ESTERS OF 8-QUINOLINSULFONIC ACID

Quinoline and its derivatives are important compounds for the chemical synthesis and development of
novel drugs. Practical application of a number of substances with quinoline heterocycle is already known in
medical practice. We performed predictive screening for biological activity, cytotoxic and toxic effects on
rats of synthesized 8-quinoline thiosulfonic acid S-alkyl esters using appropriate on-line programs. They
have been found to be low-toxic substances with a broad spectrum of biological action and a high probability
of activity, which indicates the expediency of continuing experimental studies of their properties. Particular
attention should be paid to the methyl and ethyl esters of 8-quinolintiosulfonic acids.

Key words: quinoline, thiosulfonic acid esters, predictive activity, cytotoxicity, toxicity.
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