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PHARMACEUTICAL SCIENCES

CHUHTE3 TA BIOJOTTYHUIA TPO®LIb AMIIIB 2-(5-METWJI-4-(2-
METOKCU®EHLI)-1,2,4-TPUA30JI-3-LUITIO)ETAHOBOI KUCJIOTU

Tpodimosa Tersina CepriiBaa

K. MEJI. H., JOLIEHT

Harmionansnuit Mmenuunuii yaisepcuret iM. O. O. boromornsii,
M. KuiB, Ykpaina

TI'omyns Anapiit CepriiioBu4

1. ¢bapM. H., TOLEHT

3anopi3bKuid Aep:KaBHUN MeIUKO-(papMalleBTUYHUI YHIBEPCUTET
M. 3anopiAoks, YKpaiHa

Beryn. Cucrema 1,2,4-Tpra3ony BKe JOBENA HASBHICTh 3HAYHOT'O MOTEHIIATY
y CTBOPEHHI HOBUX Ta MPAaKTUYHO 3aTpeOyBaHMUX JIKAPCHKUX 3ac00iB. Y LbOMY
KOHTEKCTI HEOOXITHO 3rajjaTd MPOTUTPUOKOBI JiKapchbki 3aco0u ((irykoHazodm,
BOPUKOHA30J1, PaBYKOHA30JI, TEPKOHA30J1, ITPAKOHA30J1 Ta CEPTaKOHA30J1 — 1HT101TOpH
CHUHTE3y TIPHOKOBOTO €pProcTepoiry), IPOTUPAKOBI 3acoOm (aHACTPO30JI, BOPO30J Ta
JETPO30Ja — 1HTIOITOpM apomaTasu), NPOTUMITPEHO3HUX JIIKIB (pi3aTpUnTaH
cenexktuBHui aroHict 5-HTI1B- ta 5-HT1D-peunenTopiB), aHTUIOTH y BHMAJAKY
OTpyeHHS MeTanaMu  (nedepasipokc -  XenaTOyTBOPIOIOYHN  peareHT, 1o
3aCTOCOBYETHCS JIJIsl 3B S3yBaHHS HAJJIMIIKY 10HIB Fe®"), 3aco6u 3 aHKCiOMITHYHOO
Ji€ro (amppa3onaM Ta TpUa3oJiaM — BIUIUB HA YyTJIMBI JI0 Y-aMIHOMACHSIHOI KUCIOTH
OCH3/11a3eMmHOBI PEIenTOpH), MPOTUBIPYCHI JIKK (puOaBipuH — 1HTIOITOpP CHUHTE3Y

PHK Ta JHK BipyciB).

TakuMm 4MHOM, HasBHI HAyKOBI 3100yTKM OOIPYHTOBYIOTH peajizallil0 JOCHUTh
3HAYHUX MOXJIMBOCTEH Yy CTBOpPEHHI mNoximHux 1,2.4-Tpuasony Ta AOCTIIKEHI
BJIACTMBOCTEH ITUX CIIOJIYK, 10 POOUTH TaKy poOOTY aKTyaJbHOIO Ta MEPCIEKTUBHOIO

1 cripaBJIsie BpayK€HHs 0€3CYMHIBHOTO TEOPETUYHOIO 1 MPAKTUYHOTO THTEPECY.
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Metow poGorm OyB IUIECIPSIMOBAHMIA CHUHTE3, JOCTIKEHHS (HI3HUKO
XIMIYHHX Ta OloJloriyHMX BiacTHBOCTeH aminiB 2-(5-meTwmin-4-(2-meTokcudeHin)-
1,2,4-tpuazo-3-11Ti0)eTaHOBOI KUCIIOTH.

JlocarHeHHs 3a3HaYeHOi METH nepeadayano BUPIMICHHS HACTYITHUX 3a0ay.

1) 3aivicauTu cunte3 4-(2-merokcudenin)-5-mernn-1,2,4-rpua3on-3-rioiy;

2) 3aIpOIOHYBATH palliOHAJIBHUA METOJ ojaepskaHHs amimiB 2-(5-merni-4-(2-
MeTokcudenin)-1,2,4-rpuazon-3-11Tio)eTaHOBOT KUCIIOTH;

4) miaTBepauTH OYAOBY Ta AOCIHIIUTH (PI3UKO-XIMIYHI BJIACTHBOCTI BCIX
OJIep’KaHUX CIIONYK;

5) BCTaHOBUTHU MOTEHIIA MOKJIMBOTO MPOSIBICHHS MEBHUX BHUJIIB 010J0TTYHOI
AKTUBHOCTI JJOCTYITHUMH METOJaMHU XeMOIH(POPMATHKH;

6) 3a pe3yibTaTaMd MOPEAUKTUBHUX JOCIIKEHb (DapMaKoIOTI4HOTO
MOTEHITIaTy BU3HAYUTH HAUOLIBII TEPCIEKTUBHY CIIONYKY 1 PEKOMEHAYBAaTH il J0
MOJAJIBIINX OUTBII PO3IIMPEHUX MOITYKOBUX JTOCIIJIKEHb.

Metoan fociaigkeHnsi. BuximHumMu pedoBuHamu i cuHTE3y  4-(2-
MeTokcudenn)-o-metui-1,2,4-rpuazon-3-tiony 0ynu kapooH (1V) cynbdia, amoHiak
Ta 2-MetokcianimH. [Tpu B3aeMoaii eTunaneraTy Ta riipa3vH TiIpaTy B CEPEAOBHILI
eTtaHosly  OyJO  CHHTE30BaHO  Timpasuj, SKud B peakmii 3 2-
MeTOKCU(EHLTI30TIONIaHATOM, OICp>KaHUM Ha MepIii cTajli, mepeTBOPIOBaBCs Ha 2-
areTri-N-(2-meTokcudeHT)rigpa3snHKapooTIOaMi . CunTe30BaHUI MPOAYKT
miJgaBajgach JIyXKHIA BHYTPIIIHHOMOJEKYJISIPHIM TeTepoluKiIi3aiii 3 yTBOPEHHSIM
TioHy.  Buminenuiét = 5-merun-4-(2-merokcudenin)-1,2,4-rpuazon-3-rion  mani
nmiggaBaBcsl XIMIYHIA — TpaHcdopmallii 3a yd4acTI0O METHJIOBOTO ecTepy 2-
XJIOPOETAHOBO1 KHCJIOTH B JAUMETWIGOpMamMili 3 JOJaBaHHSIM €KBIBaJICHTHOI
KUTBKOCTI  HaTpii rigpokcumy. Awmimu  2-(5-metwmn-4-(2-merokcudenin)-1,2,4-
TPUA30-3-1ITI0)eTAaHOBOI KHUCIOTH Oynu ojepaHi aBoma Mmetonamu. [leprwmii
METOJl TOJIATaB Yy B3ae€MOJIl BIAMOBIAHOTO S-MeTwi-4-(2-metokcudenin)-1,2,4-
TpUazo-3-Tiojly 3 2-XJIOpOalleTaMiloM B CEPEIOBHIN €TaHOIY 3 J0JaBaHHIM
CKBIBAJICHTHOI KUTBKOCTI Jyry. Jlpyruii Metoj nependadaB B3aemoiro metui-2-(5-

MeTri-4-(2-metokcudenin)-1,2,4-tpuazon-3-intio)eTanoary 3 €KBIBaJICHTHOIO
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KUTBKICTIO aMiHY B CEPEIOBHILII €TaHOTY.

®i3uKO-XIMIYHI  BJIACTUBOCTI  CHHTE30BAaHUX CHOJYK BH3HAYAIUCh Y
BiANoBIAHOCTI A0 JlepxkaBuoi ®apmakonei Ykpainu. Temneparypy miaBieHHs
BU3HAYWIN KaniasipHUM criocobom Ha mpunaai MPA100 (SRS, CIIA). IY-cnektpu
(4000-400 cm™) Gymo 3msto Ha Momymi ALPHA-T crexrpomerpa Bruker ALPHA
FT-IR (Bruker optics, HiMeuunna). Y®-cnexkTpu BHU3HAUaIM Ha CIEKTPOMETPI
Analytic Jena Specord 200. Jlo imentudikarii Takox OyB 3amydyeHU eIeMEHTHHI
ananizatop Elementar Vario L cube. 'H SIMP crmektpu Oyiu 3amucadi Ha
cnektpometpi “Varian-Mercury 400” 3 BHUKOPHUCTaHHSM TETPAMETHICHIAHY SK
BHYTPIIIHROTO cTaHaapty B posuuHi JIMCO-0s. Xpomaro-mac crnektpu Oyiu
oJiepKaHi 3a JO0MOMOTror pimuHHOro xpomarorpady “Agilent 1260 Infinity HPLC”
OCHaIIeHUM criekTpomeTpoM “Agilent 6120 (meTos ioHI3aIlil — eleKTpocHpeit).

JIOKIHTOBI JOCIIKEHHS 3[{IHCHIOBAJIA 3 BUKOpPUCTaHHAM Tporpamu AutoDock,
CTpYKTypu OlomimieHedr orpumano 3 Protein Data Bank. J[ana nmanka gociimkeHb
Oyna mpoBeleHa 3 BHUKOPHCTaHHSAM IMakery mnporpam. Ha mepmomy erami Oyna
MpPOBE/ICHA MIATOTOBKAa MOJIEKYJ JIraHjaa, sika BKJIIOYalla BUKOPUCTAHHSA MpOrpam
Open Babel 3.1.1 Ta MGL Tools-1.5.6. [lani Oyna BUKOHaHA MiATOTOBKa MOJIEKYIIH
perienTopa, sika IpyHTyBajsach Ha BukopuctanHi nporpam BIOVIA ta MGL Tools.
[ToTim Oyso mpoBeieHe BIATBOPEHHS Marl IJis peajizaiii JokiHTy. TyT Oynu 3amydeHi
3H0BY MGL Tools Ta AUTOGRID. Ilogansina po6ota Oyia moB’si3aHa 3 MPOrpamMor0
AutoDock 4.2.6.

Hactymuuit  eranm  poboTtu  mepenbavyaB  NPEIUKTUBHE  BH3HAYCHHS
(apMakiHETUUYHHUX NApaMETPIB Ta OL[IHKY JIKOMOAI0HOCTI, @ TAKOX BU3HAUYCHHS PSIIy
(bi3uKO-XIMIYHUX TTOKA3HUKIB 32 JIOMIOMOTOK0 BeO-iHCTpyMeHTy «SWiSSADMEy. Tak,
OyJM OLIHEHI MOJEKYJSpPHA, KUIbKICTh Ba)XKMX aTOMIB, KIJIbKICTh apOMaTHYHHMX
BA)KKMX aTOMIB, BiZcoToK SP°-riGpmmumx atomiB KapGoHy, KimbKicTh 06epTOBHX
3B’SI3KIB, KUIBKICTh AaKIETITOPIB Ta JIOHOPIB BOJHEBOTO 3B S3Ky, MOJISIpHA
pedpakiiiina 34aTHICTh, TOMOJIOTIYHA TUIOMIA TOJISIpHOI mMoBepxHi. [loka3zHHK

Tino¢1IFHOCTI BUPaXOBYBABCS METOI0OM BHUSIBJICHHSI KOHCEHCYCHOTO 3Ha4YeHHs Log P

B psaay nokasnukiB ILOGP, XLOGP3, WLOGP, MLOGP, SILICOS-IT. Takox
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BAXJIMBUM € TIOKa3HUK PO3UYMHHOCTI y BOJI, KM BU3HAUaBCA TaKOX KOMILJIEKCHO
(ESOL, Ali, SILICOS-IT).

dapMakOKIHETUYHI TapaMeTpy BU3HAYAIUCh 3JATHICTIO JO KHUIIKOBO
IUTYHKOBOI aicopOIiii Ta MPOHMKHEHHS dYepe3 MIKIPY, MOMJIMBICTIO MOJOJaHHSA
remaroeHuedariyHoro Oap'epy, 37aTHICTIO OyTH cyOcTtparoM P-riikomporteiny.
Takox 10 3a3HAYEHOro MEpeNliKy MOXKHA JO0JIaTH MEepPCIEeKTUBU 1HTIOYBaHHS pSAy
nuToxpomiB nusixom BiuBy Ha CYP1A2, CYP2C19, CYP2C9, CYP2D6, CYP3AA4.

3arajibHa  BIAMOBITHICTH  KPHUTEPIsIM  JIIKOMOMIOHOCTI  BH3Haudajach 3a
JI0TIOMOTO10 TIOKa3HuKa OiogoctynHocTi (Abbot), monepemkenns bpenka ta PAINS 3
BpaxyBaHHSIM CUHTETUYHOI JOCTYITHOCTI.

Jnis excnpec-oIiHKK 01010CTYITHOCTI BUKOPUCTOBYBaBCs panap SWiSSADME,
AKUM 3alydya€ TOKa3HMKW JIMOQUIBHICTI, pPO3MIpPYy, MOJSPHOCTI, PO3YUHHOCTI,
THYYKOCT] Ta HACHYEHOCTI.

Pe3yibTaT Ta 00roBopeHHsi. AHaii3 pe3yibTaTiB JIOKIHTY CHUHTE30BaHHUX
cnoyiyk a0 aktuBHOro ueHtpy LIOI'-2 no3Bosisie cTBepaKyBaTH Hpo (GOpMyBaHHA
IIMPOKOTO CHEKTPY MIKMOJEKYJIIPHUX XIMIYHHUX 3B’SI3KIB, Cepell SKUX MOXKHa
BI/I3HAYUTU MIKMOJICKYJIIpPHI BOJHEBI XiMIuHI 3B’s13ku, KapOoH-I'igporen 3B’s13ku, a
aJIK1JI, T-aJIKIJ Ta M-6 B3aeMOii B3aeMoii. s KUIBKICHOI OINIHKH CIIPOMOKHOCTI
[HOI'-2 3B’s13yBaTH JOCHIIKYBaHH1 JIITAHW y BUTJISI CHHTE30BAHUX PEUYOBHUH OyiH
pO3paxoBaHl 3HAYEHHS BUIbHOI €HEeprii B3aeMOJIi 3a3HAYEHOro (QEepMeHTy 3
MOJIETTbHUMH CIIOTyKaMU. BUTbIIICTh CHIONIYK AEMOHCTPYIOTh 3HaYEHHS 3a3HaYEHOI0
MOKa3HUKa Ha PiBHI JIUKIO(EHAKY Ta LEJEKOKCHOy, 0 HE € TUBHUM BpPaxOBYIOUU
MPUPOTY CHHTE30BAHUX PEYOBHH.

Maiixke 3a BciMa MoOKa3HUKaMHU (PI3UKO-XIMIYHUX BIACTUBOCTEH, PO3ZUMHHOCTI
y BOAi, JMOQUILHOCTI, (papMaKOKIHETMKHM CHUHTE30BaHI aMiJid Mail’ke MOBHICTIO
BIIMOBIAIOTh HEOOXIMHUM KpuTepisMm. JIuiie 3a NOKa3HUKOM, SIKMA BHU3HAYAE
MPOHUKHICTh KPi3b MIKIPY, AOCTII)KYBaHI PEYOBHMHM MAIOTh TEBHI OOMEKCHHS.
AHaniz giarpaM, SKI KOpPEJALIMHO BHUCBITIIOIOTH JECKPUITOPH JINOQIIBHOCTI,
pO3MIPYy MOJEKYJIH, TMOJSPHOCTI, PO3YMHHOCTI, KOE(DIMIEHTY HEHACHYEHOCTI

MOJIEKYJIM, THYYKOCTI, JO3BOJII€ CTBEpP/UKYBaTH MpPO TOBHY BIAMNOBIIHICTb
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OJIep’)KaHUX MOJIEKyJ 3a3HaueHuM (aktopaMm. Tak caMO MOKPOKOBHI Bi3yaslbHUN
aHayi3 JiarpamMi, sKa HaJa€ eKIPec-OI[iHKY 3aradbHUM (apMaKOKIHETHUHUM
napameTpamM, J03BOJISIE TOMEPETHbO CTBEPIKYBAaTH IMPO MOKIUBICTh AKTUBHOIO
MOTPAIUIIHHA 10 OPTaHi3My JaHUX CHOJYK KPi3b KUIIKOBO-IIUTYHKOBUH TPakKT. Ale B
TOM caMuil Yac MPOHUKHICTh Kpi3b TIeMaroeHuedatiyHuil Oap’ep JIUIIAETHCS
MaJIOBIPOT1IHOIO.

BucHoBkn. OnTuMi3oBaHO YMOBH CHHTE3y S-meTwi-4-(2-meTokcudeHin)-
1,2,4-tpuazoin-3-Tiosly. Bu3HaueHO BEKTOP XIMIYHUX MEPETBOPEHbB, IO TO3BOJIUIIO 3
KUTbKICHUMH BHXOJaMu ojepxkatu amign 2-(5-metmn-4-(2-metokcudenin)-1,2,4-
Tpuason-3-inTio)eTaHoBoi Kuciaotn. CTPyKTypy BCIX PEUYOBHH JOBEACHO 3
BUKOPUCTAHHAM Cy4YacHHMX (PI3MKO-XIMIYHUX METOJIB aHami3y. J[OBEelIeHO BHCOKY
BIPOTIJHICTh TPOSIBICHHS MPOTU3aMaIbHUX BJIACTUBOCTEH B PALY CHUHTE30BAHUX
pedoBuH. OKpecieHa BIANOBIIHICTh  BJIACTUBOCTEM CHUHTE30BaHMX  CIIOJIYK

HEOOXITHUM KpUTEPISM, SIKI BUBHAYAIOTh MO3UTUBHUN TTPO(]1IIb JTIKOMOAIOHOCTI.
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