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5-EH-4-TIABOJIIIUHOHMU K AKLEIITOPU MIXAEJISL. PAINS UM JIHKOITOAIBHI
CTPYKTYPU?
[Tpod. Poman Jlecuk
JIveiscokuil HayionanvHull MeOuyHull yHieepcumem imeni Jlanuna I anuyvkozo, Yxpaina

bionoriyHo akTHBHI S-€H-4-Tia30JIIAMHOHK € BHUCOKOAKTHBHUMH CITOJIYKAMH 3 DPI3HUMH BHJIaMH
(apmakoIoTiuHOi Aii 1 MaIOTh MEPCIIEKTUBY K MOTEHIIHHI MPOTUPAKOBI, MPOTUBIPYCHI, TPOTUMIKPOOHI Ta
MIPOTH3AIaIbHI JIKapChKi 3acO0M. 3 1HINOI CTOPOHHM KOH'IOTaIlis 5-€HOBOTO ()parMeHTy 3 KapOOHIIBLHOIO
rpynoo C4 Tia301iAMHOBOTO KiNbI 3a0e3redye eleKTpo(diIbHICTh CIONYK Ta iX 3JaTHICTh B peakiii
npueaHaHHs Mixaens HyKJI€o(DUIBHMX 3aJMIIKIB OLTKIB 10 €K30LUMKIIYHOTO TMOABIMHOTO 3B'sA3Ky. Lls
BJIACTHBICTh XapakTepusye S-eH-4-tiazomiamHoHu sik «frequent hittersy um «pan assay interference
compounds» (PAINS), ToMy mio 3a3Ha4YeHi OCOOJIMBOCTI CTPYKTYPH MOXYTh HaJaBaTH IOXiJHAM
BJIACTUBOCTEH «akuentopiB Mixaemns» sk «0e3nmaaHux iHriOiTopiB» 1 OyTM NPUYMHOIO BiICYTHOCTI
CCJIEKTUBHOCTI TPH B3aeMojii 3 OIOMIIIEHIMH Ta apryMEHTOM Ha MpeaMeT iX Oe3MepCHeKTHBHOCTI IS
CYYacHOTO TIpOIiecy MOIIYKY JIiKiB. Taka To4ka 30py CIPOCTOBYETHCS B 0araTboX JOCIIKCHHSX, a BEIUKa
KUIBKICTh CHOJIYK-JTiICPIB BIAHOCHTBCS caMe 70 S5-eH-4-Tia30iAuHOHIB. 3 1HIIOro OOKY, Taki aKIenTopu
Mixaenst € oguuMu 3 HaitedekTuBHIiMX aktuBatopiB Nrf2 uepes moaudikaniro Keapl, mo BinkpuBae
HOBI TIEPCIICKTHBH B JIIKYBaHHI 3allaJieHHs 1 paKy. APryMEHTH Ha KOPHCTh MEPCIEKTUBHOCTI 3a3HAYCHUX
4-Tia30JIIJMHOHIB TAaKOXK MOB'A3aHi 3 TaK 3BAaHUM I10JT1(hapMaKOJIOTIYHUM ITiIX0A0M, JIe CIIOPIAHEHICTh /10
pi3HHX OloMilIeHEeH po3rIsimaeTbes K nepeBara. KpiMm Toro, S5-eH-4-Tia30iJIMHOHM € TPUKIAIaMU
NPUBUICHOBAHUX CTPYKTYP, SIKI PO3TISAAIOTHCS K MOJEKYJSpHUI 06as3uc, mo 3ade3rneuye CropiaHeHICTh
110 11101 poarHU neBHOTO Oinka. Kpari pe3ynbTaTé y cTBOpPEHHI JIKapChbKUX 3ac001B MOXKHA OUiKYBaTH
32 YMOBHW BIUIMBY CIIOJIYKH HA Pi3HI OlOMIIlIeH] Ta 3aJlydeHHs OUTBII HIXK OJTHOTO MEXaHI3My YH PEaKIlii
BIAMOBiAI OlocMcTeMH B MeKax KoHIenmii Tak 3BaHux Mmulti-target drugs. Bukxopucranus
PI3HOMAHITHOCTI 5-eHOBOro ()parMeHTa JO03BOJISIE JOCATTH 3a3HAYCHUX OakaHWX KOMOIHAITIH,
HANPUKIIAJ, B paMKax riopuaHoro GgapMakoGopHOro miaxony.

Y nomoBiAi Oyme po3TIASHYTO MOXIIMBI IIJISXH BHPIMICHHS Ii€i HEBIIMOBIAHOCTI, cepea SKUX
«XIMIYHHUI» Ta «OlomoriyHui». «bionoriunuity nuiax 0a3yeTbes Ha COPSIMOBAHOMY CHHTE31 «aKIENTOpPiB
Mixaens» 3riJHO Cy9acHOTO IMOJTi(papMaKOJIOTIYHOTO MMiIXO0Ty, MPH SKOMY BiJICYTHICTH CEJIEKTUBHOCTI 32
HAsBHOCT1 (PapMakoJIOTiuHOTO €(EeKTy TPaKTYEThCS SIK TepeBara. 30Kpema, «akientopu Mixaens» B
JaHUM Yac pO3IIISAAIOThCS SK «HOBHM CcTapuii iHCTpymeHT» («new old tool») mis cTBOpeHHs
MPOTUNYXJIMHHUX areHTiB. B OCHOBY «XIMIYHOTO» MHUISXY TMOKJIaJ€Ha TinoTe3a Mpo KOHIACHCOBaHI
reTepouuKiIiunl  cuctemu (tiomipano[2,3-d]tiazonu, Tiazono[4,5-b]nipuanHu, TOWIO) SK IMKIIYHI
130CTepHI MIMETUKHU (hapMaKOJIOTIYHO aKTUBHUX S5-eH-4-Tia30J11IMHOHIB 0€3 BIACTUBOCTEH «aKLENnTOpiB
Mixaens».

NEW GENERATION NANO ANTICANCER DRUGS: NEED OF THIS CENTURY
Prof. Imran Ali
Jamia Millia Islamia (A Central University), New Delhi, India

Routine chemotherapy for cancer treatment has several side and toxic effects. Recently, a new
approach of nano anti-cancer drug has been developed and only few drugs are available in the market
today. The unique features of these drugs are targeted action on cancer cells only without any side effect
and, hence, called magic drugs. The important molecules used for preparation of nano anti-cancer drugs
are cisplatin, carboplatin, bleomycin, 5-fluorouracil, doxorubicin, dactinomycin, 6-mercaptopurine,
paclitaxel, topotecan, vinblastin and etoposide etc. The most commonly used materials for preparing nano
particles carriers are dendrimers, polymeric, liposomal, micelles inorganic, organic etc. The proposed
lecture will comprise the-of-art of nano drugs in cancer chemo-therapy including preparation, types of
drugs, mechanism, future perspectives etc.
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PERSPECTIVES OF BIOCHROMATOGRAPHY FOR MODELLING ADME PROPERTIES
AND ECOTOXICITY INDICES IN EARLY DRUG DISCOVERY PROCESS AND IN
ENVIRONMENTAL SCIENCES.

Dr. Fotios Tsopelas' and Prof. Anna Tsantili**

National Technical University of Athens, Greece
’National and Kapodistrian University of Athens, Greece

Biomimetic properties defined as the retention outcome on HPLC columns containing a biological
relevant agent, provide a considerable advance for rapid experimental —based estimation of ADME
properties in early drug discovery stages, as well as of toxicological and ecotoxicity issues in
environmental science. Such columns incorporate mainly Immobilied Artificial Membranes (IAM),
Human Serum Albumin (HSA) and alpha-acid glycoprotein (AGP). On the other hand Biopartitioning
Micellar Chromatography (BMC) contains a surfactant in the mobile phase, which shapes a biological
relevant environment. In the present talk the different types of Biochromatography and the underlying
retention mechanism will be disussed. Research results of our group on applications in modeling in vitro
permeability, % of Human Oral Absortpion, Plasma Protein Binding and environmental relevant indices
are presented.

IOTOYHI TPOBJIEMU ®APMAIIEBTUYHOI'O PUHKY YKPATHA
nokTop ¢dapm. Hayk Cepriit Cyp
APTEPIVM JIT]]., Kuig

VYkpaiHa Ha cbOrofiHi € HaiOiaHimow KpaiHowo €Bponu nmo BBII na nymry HaceneHHs 1 npu
IbOMY Ma€ HAWHIWKYMAN BIJICOTOK BHUTpPAT Ha OXOPOHY 3/I0pOB’S B JEPKOIOKETI cepen KpaiH
€BPONENCHKOT0 PErioHy.

Crio>xuBaHHS JIiKiB Ha TyITy HACEICHHS B YKpaiHi B TPOIIAX TaKOX € HAWHIKYMM B €BpOITi, TIPH
pOMY B YKpaiHa yacTka JIiKiB, SIKy OIUIadyBaliu cami crioxkuBaui (6ins 86 %),0yna Haiibinbina cepen
€BPOIEICHKUX KpaiH

Ha npota3i 25 pokiB He3ale)XHOCTI B YKpaiHi He NpoBoauiaci pegopMa CUCTEMH OXOPOHHU
3/I0pOB’sI, HE BIOYBCS MEPEXiJl O Cy4acHOi MoJiesi cTpaxoBoi Meauiinau. Posnouata y 2015 p. pedhopma
rajbMyeThcs cripodamu YMHOBHHUKIB MO3 mepeOpatu B «py4yHe YHpPaBIiHHI» (DYHKIIT HOBOCTBOPEHHUX
JAITHC3Y ta M3V.

VY 3B’s3Ky 13 Ay)Xe OOMEXEHUMH pecypcamM, iX BapTO CHpPSMYBATH HA BUPILICHHS HalOLIbII
IPIOPUTETHUX NMPOOJIEM Yy papMalleBTUUHOMY CEKTOPI.

Ha nam nornsapn, ofHiero 3 HaiOUIbII aKkTyaldbHMX 1 3arpO3JIMBUX MpoOIeM € pyilHyBaHHS B
VYKpaiHi cucTeMH BUIIMCYBAHHS PELENTIB JIKapsMU 1 BIAMYCKY 3 allTeK peLEeNnTypHUX JIIKIB 0€3 perenTis.
Ile mpu3BoAMTH 10 BKpail HepalioHAIBHOTO BHMKOPHCTAHHS PpELENTYypHUX JIKapChbKUX 3aco0iB, iX
HEKOHTPOJIbOBAHOTO MPU3HAUYEHHs 1 crioxkuBaHHSA. Ha (oH1 CyTTEBOTO pOCTY CIOKMBaHHS aHTUOIOTHKIB
pesepBy B mepion emigemii COVID-19, ocoGnmuBo HeOe3neyHOIO CTae 3arpo3a CTPIMKOTO PO3BHUTKY
AHTUO10TUKOPE3UCTEHTHICTI MATOTEHHUX MIKPOOPraHi3MiB, 10 MOXE HAHOJMKUMM 4acOM CIPUYMHUTH
Herepen0avyBaHi HACHIAKH JUISl )KUTTS 1 3A0POB’° sl yKpaiHILiB.

[lle omHi€0O BaXJIMBOIO TPOOJIEMOIO € €epo3is CHUCTeMH JIEPXKABHOTO HArjsay 3a
dapMalleBTUYHUM PUHKOM 1, B CHJYy pI3HUX @pPUYUH, [OCTyrnmoBa BTpara Jlepikiikciyx0010
CITPOMOYKHOCT1 BUKOHYBATH CBO1 (DYHKIIIOHATBHI 000B’s3KH. Lle mpuBOIUTE 10 3pOCTaHHS 3arpO3H MOSIBU
B anTekax HesKICHHUX, (anbcuikoBaHUX 1 HE3apeeCTPOBAHMX JIKAPCHKUX 3ac0o0iB; OUIBLI YacToro i
Cepo3HOTO OE3KapHOTO MOPYIICHHS JIIEH31IMHUX BUMOT anTeKaMH 1 JUCTPHOYyTOpaMu, a TaKOX IMOSBH
«CIpUX» CErMEHTIB MPOAYKTIB (KOJIM MiJ BUIVISIOM KOCMETHMYHHMX 3ac00iB Ta JIETUYHUX J100AaBOK Ha
PUHOK BUBOAATHCS (PAKTUYHO HE3apPEECTPOBAaHI JIKM 3 THUMH K Jo3yBaHHAMH A®DI, mo 1 B
3apeecTPOBAHUX JIKAPCHKUX 3ac00ax).

B mnorouniii cutyamii 6e3aymMHE 1 NepeayacHe KOIMIIOBAHHS IPOEKTIB 3aMOKHHMX KpaiH (Ha
KIITAJAT BIOPOBAKEHHS cucTeMH 2D-komyBaHHsS yNakoBOK JIKapChKUX 3aco0iB) 0e3 MOmepeaHbOro
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BUpILICHHS IHIIMX HamMX O0a30BUX MpobOsem, saki Oyau naBHO BupimeHi B kpainax €C, Oyne
HEepaIiOHAIBHUM 1 JApEMHUM BHKOPHUCTAHHIM OOMEXEHUX PEeCypCiB.

INNOVATIVE PROCEDURE APPLIED IN PHARMACEUTICAL CHEMISTRY AND
STANDARDIZATION OF MEDICINES: CURRENT TRENDS AND FUTURE PERSPECTIVES
Prof. Marcello Locatelli
University "G. d'Annunzio” of Chieti-Pescara, Italy

Nowadays the availability of sample collection and clean-up procedures, but also robust and
reproducible instrument configurations to obtain comparable clinical, biological and quality control data
Is increasingly important. In the field of Analytical Chemistry, these elements are essential. In particular,
the first is the step that certainly requires a greater expenditure of time, while the second is the step that
mainly can limit the sensitivity and selectivity of the entire procedure and limit its applications. As far as
the instrumental configurations are concerned, we have witnessed an increase in the instrumental
configurations complexity gradually more and more hyphenated, and an increase in the analytical
performance of the instruments themselves (up to an instrumental sensitivity of the order of fmol). The
above factors contribute to the selectivity of the method
and to the improvement of the signal-to-noise ratio (S/N,
relative to the sensitivity of the whole procedure).
Currently, several hyphenated LC-MS techniques are
capable of quantifying the analytes present at the ultra-
trace level (fmol order). It should be emphasized that
these highly performing configurations, often not within
everyone's reach in terms of costs (both purchase and
maintenance) and properly trained personnel, allow not
only to obtain an accurate quantitative analysis (precise Hyphenated
and true), but also allow to explore previously i i
unattainable levels of concentration of the main
components and/or metabolites (or degradation products).

In this plenary lecture, starting from the state of
the art, we will come to evaluate what are the future
perspectives in the field of Pharmaceutical Chemistry,

Standardization of Medicines, and Quality Control. Particular attention will be paid to the instrumental
configurations, to the recent applications in the Pharmaceutical field, and to the environmental impact that
these approaches can have, trying to highlight advantages and disadvantages.

Synergistic effect
for
combined procedures

DIHYDROFOLATE REDUCTASE AS ANTITUMOR MOLECULAR TARGET
Prof. Hussein I. EI-Subbagh
Mansoura University, Egypt

DHFR inhibition is an important molecular target to combat cancer. A new series of 6-substituted
amido, azo or thioureido-quinazolin-4(3H)-one was synthesized and tested for their in-vitro antitumor
activity. Compounds 21, 53 and 60 showed broad spectrum antitumor activity with average 1Cso values
of16.700017.60and[19.1[1[IM, respectively compared with methotrexate (1, 1Cs019.26 [IM). As an
attempt to reveal the mechanism of the antitumor potency, cell cycle analysis and DHFR inhibition were
performed. Compounds 59 and 61 induced their cytotoxicity in Hela (ICso 10.6 uM) and HCT-116
(ICs0 15.5 uM) cell lines, respectively through Pre-G1 apoptosis, inhibiting cell growth at G2-M
phase. Compounds 29, 33, 59 and 61 showed DHFR inhibitory potency at 1Cs;0.2, 0.2, 0.3 and 0.3 (1M,
respectively. The active DHFR inhibitors showed high affinity binding toward the amino acid residues
Thr56, Ser59 and Ser118. The active compounds obeyed Lipinski’s rule of five and could be used as
template model for further optimization.
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STUDY OF MOLECULAR AND BIOMOLECULAR BINDING INTERACTION USING
AFFINITY CAPILLARY ELECTROPHORESIS AND MICROSCALE THERMOPHORESIS
Prof. Sami Eldeeb
Technical University Braunschweig, Germany

The investigation of noncovalent biomolecular interactions between two or more partner
molecules is of high interest to scientists. It is a basic natural phenomenon between different kind of
molecules in binary and multiple interaction manner. The interaction involves single or multiple binding
sites or even cooperative interactions to drive processes in biological cells of living organisms. It is a key
player in biomacromolecules as proteins DNA and RNA. Signal transduction between cells depends
mainly on biomolecular interaction. Biomolecular interaction mainly protein-protein can help to
understand disease etiology which might be a result of blocked, delayed or inappropriate interaction.
Transient reversible interaction between biomolecules can result in a chemical modification to exert a
biological effect. A number of analytical instruments are either specially designed or have the capability
to practically study biomolecular interactions. This presentation highlights the role of affinity capillary
electrophoresis and microscale thermophoresis to characterize biomolecular interactions.

DESIGN, SYNTHESIS AND DOCKING STUDY OF NOVEL KINASE INHIBITORS AS
ANTICANCER AGENTS
Prof. Khalid B. Selim
Mansoura University, Egypt

Cancer is continuing to be a major health problem in developing as well as undeveloped
countries. Generally, protein kinase inhibitors play important roles in the treatment of cancer through
restrain Kinase autophosphorylation and hinder the signal transduction through competitive interaction
with ATP binding site. So that, our research focus on design and synthesis small molecules such as
picolinamides, dihydropyridazinone, and quinazolines as inhibitors for several kinase enzymes such as
VEGFR-2, B-RAF and EGFR, respectively, through interaction at the ATP-binding site of these kinases
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VEGFR-2 inhibitor B-RAF inhibitor EGFR inhibitor

1) Mohamed A. Zeidan, Amany S. Mostafa, Rania M. Gomaa, Laila A. Abou-zeid, Mohamed EI-Mesery,
Magda A. -A. El-Sayed, Khalid B. Selim. European Journal of Medicinal Chemistry 2019, 168, 315—
329.

2) Amany. S. Mostafa and Khalid B. Selim. European Journal of Medicinal Chemistry 2018, 156, 304—
315.

3) Mohamed G. Thabit, Amany S. Mostafa, Khalid B. Selim, Magda A. A. Elsayed, Magda N. A. Nasr.
Bioorganic Chemistry, 2020, 103, 104148.
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https://www.scopus.com/authid/detail.uri?authorId=57190617466
https://www.scopus.com/authid/detail.uri?authorId=16319728900
https://www.scopus.com/authid/detail.uri?authorId=57218378912
https://www.scopus.com/authid/detail.uri?authorId=16492713900
https://www.scopus.com/sourceid/25789?origin=resultslist
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PO3POBKA BITYN3HAHUX AHTUJAIABETUYHUX 3ACOBIB: TOCATHEHHS TA
MNEPIIEKTUBU
[Ipod. C. I. Mep3mikin
Hayionanvnuii hapmayesmuunuii ynieepcumem, Yxpaina

Buenumu HanionanbHoro ¢gapmaieBTUYHOTO YHIBEPCUTETY Ta [HCTUTYTY mpoOieM eHAOKPUHHOI
narosorii iM. B. SI. JlanuneBcbkoro, M. XapkiB po3poOjeHHI OpUTIHAJIBHUNA aHTHIIa0CTUYHUIN 3aci0
«/liakamd», Tadbmerku mo 0,250 r. AKTUBHUM (apMalleBTUYHUM IHTPEAIEHTOM € TMOXigHe KaMm@opHOi
KuCcIoTh -  (*)-1mc-3-(2°-6en3iminazomnin)-1,2,2-TpuMeTHIIIMKIONCHTaHKapOOHOBa ~ KUCJIoTa.  3a
pe3ynbTaTaMu JOKIIHIYHMX JOCHIDKEHb Ha MoAelsax Iykpooro miadery (IIJI) 2 Tunmy y TBapuuH
JoBeleHa eEKTUBHICT JAiakamMQy y MOPIBHSIHHI 3 MIIOSHKIAMIIOM IIOA0 3HWKCHHSI TiNepriikemii Ta
BU3HAYCHUI psAJl TIEpeBar: MPOTEKTHUBHI BIIACTUBOCTI Jiakamdy 100 BITHOBJICHHS (i310J0TIYHOT
3MaTHOCTI MAHKPEATHYHUX M-KIITHH, TINONIMiJeMi4HAa Ta AHTHOKCHJAHTHA Mii, BIACYTHICTH PHU3UKY
PO3BHUTKY TINOTJIKEMIYHUX CTaHIB HaBiTh NpPHU IepeAo3yBaHHI (aHTHTimepriikeMmiuHa mis). Takox
JIOBe/ieHa O3IMEeYHICTh JiakaM(y MpH XpPOHIYHOMY 3aCTOCYBaHHI: MpakTHYHO HeTokcuunuii (V kiac
TOKCHYHOCTI, LDsg - 14500 mr/kr, urypi, per 0S), He BHSABJISE aleprizyrouoi, MyTareHHOi, TepaTOreHHO,
eMOpIOTOKCHYHOI, KyMYJISITUBHOI, IMYHOTPOIHOI Ta TOHAJOTOKCHYHOi aii. 3a pesynpTatamu 2 (a3
KIIHIYHUX JOCIIIKEeHb ToBe/leHa Oe3MeYHICTh Ta €PeKTUBHICTH AiakaM]y MpH 3aCTOCYBAaHHI y MAIli€EHTIB
3 ynepiie BusiBjaeHuM L1J] 2 tumy ta cepenaboi TspKKocTi 3axBoproBaHHs. Y 2004 p. tabietku «/liakamd»»
0,250 mo3BOJIEHI A0 MEOUYHOTO 3aCTOCYBaHHS B YKpaiHi fK aHTHAIa0eTUYHUN JiKapChKUM 3acid Ha
nigcrasi Pimmenns 3acizanus HaykoBo-ekcriepTHoi pagu DI MO3 Ykpainu Big 26.02.2004 p. Y 2005 p.
Ha miakam@ (cyOcraniiiro) omepxano Peectpariitne cimourBo Ne UA / 3130/01/01 - Hakaz MO3
VYxpainu Big 25.05.2005 Ne 230.

BpaxoByroun cyuyacHi ysIBJCHHsS CTOCOBHO OCHOBHUX NAaTOTC€HETHYHHUX JAHOK poO3BUTKY LIJ[ 2
TUIy Ta TPOBIAHY pOJb MPH [BOMY IHCYJIHOPE3UCTEHTHOCTI, B OCTaHHI POKHM BCTAHOBIICHHI
pelenTopHuii MexaHi3M Jii niakamdy, skl 0OyMOBJIEHHH CTHUMYISIIEIO 1MiTa30JIiHOBUX PELENTOpiB
tuny Ij-neHTpanbHux 1 tuny Ip-mepudepuunux. Insxom crumynsmii penentopiB Tumy Iy -
OTOCEPEIKOBYEThCA 3/aTHICTh JiakaMda 3HIKYBAaTH 1HCYIIHOPE3UCTEHTHICTh, a TAKOX aHTH]I1a0eTHYH1
(aHTHTINEpIITIKEMIYHA, TIMOJIMieMiuHa, AHTHOKCHUIAHTHA, aHTHATEPOTreHHa Ta HE(POIPOTEKTOPHA)
BrnactuBocTi. lllnsaxom cTumynsmii penentopiB TUMy I3 - omocepenKoBYEThCS 1epeOpONpOTEeKTOpHA
(aHTHTIMOKCUYHA, aHTHAMHECTUYHA, HOOTPOITHA, AHTHATIONITOTUYHA Ta aKTOMPOTEKTOpHA) isl [lakamdy.
Ha mopnensx cuHApoMY I1HCYTIHOPE3MCTEHTHICTI y TBapUH BHM3HAYeHHUH psji mepeBar niakamgy B
nopiBHSHHI 3 MeTdopmiHoM. [IpoBeneHi IOCHIPKEHHS € MIATPYHTSIM NEPIEeKTHBH 3aCTOCYBaHHS
niakaM@y, K JTiKapchKOro 3aco0y, 1o 0e3nocepeIHkO BIUIMBAE HA TOJIOBHY MAaTOTeHeTHYHY JaHky [1J] 2
TUIy, Ta YCYBAa€ PU3MKU CYAMHHHUX YCKJIAJIHEHb, K OCHOBHOI NMPUYMHU 1HBaNiM3allii Ta CMEPTHOCTI
XBOpUX Ha JaHy MaTOJOT1IO.

BIOANALYTICAL METHOD DEVELOPMENT; SECRETS OF SAMPLE PREPARATION
Prof. Mamdouh R. Rezk
Cairo University, Egypt

Bioanalytical method development is the process that allows a compound of interest to be
identified and quantified in a biological matrix. A critical component of bioanalysis is the sample
preparation step that extract the desired analytes from their matrices such as serum, plasma, urine or
cerebrospinal fluid. Depending on the characteristics of the drug and its metabolic behavior, analysis of
blood or serum may be considered more appropriate than plasma. Generally, the key point in biological
sample preparation is to collect them quickly and store them at the correct temperature and stabilize an
unstable drug. Extraction of drugs and their metabolites from a biological matrix is carried out using
different extraction techniques like liquid-liquid extraction, solid phase extraction and protein
precipitation. The selected extraction technique is based on many parameters related to the drug and its
concentration in the matrix. The developed process is then validated to evaluate the bioavailability,
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bioequivalence, and pharmacokinetic studies. In bioanalytical validation different parameters including
accuracy, precision, selectivity, sensitivity, reproducibility, and stability are evaluated.

LITHIUM-ENHANCED MASS SPECTROMETRY FOR UNTARGETED SHOTGUN
LIPIDOMICS: ANALYSIS OF SPHINGOLIPIDS
Prof. Ahmed M. Abdel-Megied
University of Maryland, USA

Sphingolipid structures are diverse, complex, and vary greatly in abundance, which necessitates a
robust analytical platform with high specificity and sensitivity. For these reasons, liquid chromatography
coupled directly to Mass spectrometry (LC-MS) is often used for SP analysis since LC can separate
structurally diverse SP while MS can detect SPs with high specificity and sensitivity. In addition, LC-MS
it is analytically advantageous since the LC eluate can be directly introduced into the mass spectrometer,
providing an efficient means to separate and detect SPs. However, MS analysis time for each analyte is
limited by their respective retention time window. Introducing high-resolution tandem mass spectrometry
is considered the optimum for such workflow that will enable high-confident structure characterization
and abundance which spans the structural diversity and dynamic range of endogenous SP by generating
multidimensional mass spectrometry-based data. In addition, lithium adduction will be incorporated into
this workflow and its advantages of was explored. lithium adduct consolidation because it would provide
superior fragmentation information and lon Mobility measurements. This approach allows deeper
analysis of the diverse structures and abundances of SPs that would otherwise elude from contemporary
analytical workflows.

SWITCHABLE MULTICOMPONENT HETEROCYCLIZATIONS UNDER NON-CLASSICAL
METHODS OF ACTIVATION
Prof. Valentyn Chebanov
State Scientific Institution “Institute for Single Crystals” NAS of Ukraine

Diversity-oriented synthesis (DOS) is a promising and rapidly developing area of modern
organic chemistry that focuses on the medicinal-orientated tasks and on obtaining libraries of small
organic molecules for high-throughput screening. Among the numerous synthetic tools, multicomponent
reactions are perfect for DOS as they allow to generate the diversity of decoration, skeleton or
stereochemical diversity by using each component simultaneously. Switchable multicomponent
heterocyclizations, which can yield multiple reaction end products, are of interest to DOS from the
viewpoint of developing methods to control their selectivity.

The new strategy we have developed to control multicomponent reactions (Condition-based
Divergence Strategy) allows to switch their directions and to obtain a large number of structurally diverse
heterocyclic systems.' In the report some of our recent results in tuning the chemoselectivity of
switchable multicomponent reactions involving active methylene compounds, carbonyls, and aminoazoles
containing several nonequivalent nucleophilic reaction centers, are observed.



IUVIEHAPHE 3ACIJAHHA | PLENARY LECTURES

Aminoazole

+

Aldehyde
H
1 0%,OH
N.
o R, oy o
NI o N
NN R Ar S N_X o Ar
H R O 14 NH "
Nl A6 R, R
R, H An

The general principles of controlling the directions for such treatments with wide application of
non-classical methods of activation (microwave irradiation and ultrasonication) are discussed, as well as
the synthetic methodology that allows highly selective synthesis of certain types of heterocycles.

! Some our reviews: (a) Chebanov V.A., Gura K.A., Desenko S.M. Topics in Heterocyclic
Chemistry, 2010, 23, 41-84; (b) Chebanov V.A., Desenko S.M. Chemistry of Heterocyclic Compounds,
2012, 48, 566 — 583; (c) Sedash Yu.V., Gorobets N.Yu., Chebanov V.A., Konovalova I.S., Shishkin O.V.,
Desenko S.M. RSC Advances, 2012, 2, 6719 — 6728; (d) Chebanov V.A., Desenko S.M. Diversity
Oriented Synthesis, 2014, 1, 43-63; Sakhno Ya.l., Murlykina M.V., Morozova A.D., Kozyryev A.V.,
Chebanov V.A. French-Ukrainian Journal of Chemistry, 2015, 3, N2, 1-20; Tkachenko V.V., Chebanov
V.A. Chemistry of Heterocyclic Compounds, 2016, 52, 11, 866-886; Murlykina M.V., Morozova A.D.,
Zviagin .M., Sakhno Ya.l., Desenko S.M., Chebanov V.A. Frontiers in Chemistry, 2018, 6, article 527;
Chebanov V.A., Desenko S.M., Lipson V.V., Gorobets N.Yu. in book Multicomponent Reactions
towards Heterocycles. Concepts and Application, Wiley-VCH, Weinheim, Germany 2021 (accepted)



Cekuisn 1.

CIIPAIMOBAHHUMU ITOIIIYK
BIOJIOTTYHO AKTHBHHX PEYOBHH

DIRECTED SEARCH OF
BIOLOGICALLY ACTIVE
SUBSTANCES



CITIPAMOBAHHWH ITOLIYK BIOJIOTTYHO AKTHBHHX PEYOBHH |
DIRECTED SEARCH OF BIOLOGICALLY ACTIVE SUBSTANCES

CHUHTE3 HOBUX MOXIIHUX TIOMIPAHO|2,3-d]TIA30J1Y HA OCHOBI 1,4-
HA®TOXIHOHY TA IOI'JIOHY SAK JIEHO®ILJIIB
Jlo3uHChKUH A.B.l, ITonoBkoBU4 C.B.Z, Kapxyr A.I.Z, Jlecuk P.B.!
Ylvsiscoruii HayioHanbHull MeOuyHull yHieepcumem imeni Januna I anuyvkozo, Yxpaina
zHauiOHanbHuﬁ yuigepcumem "JIvsiecoka nonimexuixa", Yxpaina

Ximist MOXiAHUX TIA30JIMHOHY Ta iX CTPYKTYPHUX aHAJOTIB YK€ TPHUBIMA 4Yac SIBISETHCS
IpeMETOM BHUBYCHHS 0araTboX HayKoBUX Tpyrn. OcoOnuBy yBary y KOHTEKCTi MOIIYKY MOTEHLIHHUX
«ITIKOTIOIIOHUX» MOJICKYJT Cepel IMOXITHUX Tia30JiIMHOHY BiJIrpaloTh I1X KOHJIGHCOBaHI aHAaJIOTH,
30KpeMa MoxiaHi Tiomipano[2,3-d]ria3ony, ki BOJOIIOTh PI3HOCTOPOHHBOK OIOJOTIYHOK AKTHBHICTIO.
Tak, cepell MOXiTHUX HAa OCHOBI TiOMipaHOTia30yy OyJO 1I€HTH(IKOBAaHO BHCOKOAKTHBHI MPOTHUPAKOBI,
AQHTUTPUIIAHOCOMHI, IPOTUBIPYCHI, aHTUMIKPOOHi, MPOTU3aNalbHi, aHTHOKCUaHTHI areHTH. Kpim Toro,
3a3HAYCHY TETEPOIUKIIYHY CHCTEMY BBAKAIOTh CTPYKTYPHHM IMITATOpPOM O10JOTIYHO aKTHUBHUX 5-
Ut 1eH-4-T1a301 TMHOHIB €3 BIACTUBOCTEH XapaKTEPHHUX I «aKIenTopiB Mixaemns», o € BaKIHMBUM
apryMEHTOM JUIsi BCECTOPOHHBOTO BHBYCHHS TIOMIPaHOTIA30J1iB MeTomaMu MeaudHoi Ximii. Cifn
3a3HAYUTH, IO ICHYE PAJl CHHTETUYHHX MIAXOMIB JUIs OJEpKaHHS MOXIIHUX HAa OCHOBI TiomipaHO[2,3-
d]riazony, mpore HaiOiLIBII ehEKTUBHUM CIIOCOOOM 3aJMIIAEThCS peakilis cemepo-Jlinbca-Ambaepa.
BukopucTaHHsS JaHOTO METOJYy CHHTE3Y JIO3BOJSE TOEIHATH Tia30MiIMHOBE SAPO 3  IHIIMMH
dbapmakohopHuMHU (pparMeHTamMu, IO € BUIIPABAAHUM IIUIIXOM J0 CTBOPEHHS HOBHUX <JTIKOMOMIOHHX)»
MOJIEKYJI, SKHH, OKPiM TOTO, JO3BOJISIE AOCSATTH HOBOTO (papMaKoJIOTi4HOTO MPOdiIio, MOTSHIIFOBAaHHS il
Ta 3HWKEHHS TOKCUYHOCTI. OAHUMH 13 TaKUX «(papMakoJIOTiYHO MPUBAOIUBUXY» CTPYKTYp € MOXiJHI Ha
ocHOBI 1,4-HadTOXIHOHY, SIKi BOJIOIIOTH IIUPOKUM CIIEKTPOM O10JIOTIHHOT aKTHBHOCTI Ta € e()eKTHBHUMHU
nieHodinamu y peakuisx ecemepo-/inbca-Anbaepa, IO JO03BOJSIOTH OAEPKATH IMIMPOKE KOJO
MOJIIMKIIIYHUX CUCTEM Ha X OCHOBI.

[TpomoBxkyr04H JTOCIIPKEHHS B 3a3HAYEHOMY HAMPSMKY MU OTPAIFOBAIA METOJU CUHTE3y HOBUX
noxiHux Tiomipano[2,3-d]Tia3ony, sKi 0a3ylOThCS Ha B3a€MOMIl 5-imieH-4-Tia30JIiJUHTIOHIB SIK
KIIFOYOBHX TeTepoiieHiB Ta 1,4-HaTOXIHOHY 1 IOTJIOHY SIK Ai€HO(ITIB B peakiii cemepo-Jlinbca-Anbaepa.
VY pe3ynabTaTi OJepKaHO Cepir0 KOHACHCOBAHUX IMOXIIHUX IS MOJAIBIIUX XIMIYHHX IMEPETBOPCHH Ta

CKPHHIHTY 010JIOT1YHOT aKTUBHOCTI.
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CTpykTypa CHUHTE30BaHHUX CHOJYK MIATBEpI)KeHa MeTojnamu croekrpockomii  AMP  Ta
PEHTICHOCTPYKTYpPHUM aHAJi30M, a MEXaHI3MHM MPOXOJ/DKEHHS peakuii MiATBep/KeHl KBaHTOBO-
XIMIYHUMH ~ pO3paxyHKaMH  3a  BHUKOPUCTaHHS  CYYaCHOTO  IPOrPaMHOr0  3a0e3MeYeHHs.
dapMakonOriuHMIK  CKPHHIHT  CHHTE30BaHMX TIOXIJHMX Ha OCHOBI  Tiomipano|[2,3-d]Tiazomy
3/11iICHIOBABCS Ha MPEIMET IXHbOT IPOTHPAKOBOT aKTUBHOCTI. CIIiJl 3a3HAUUTH, 1110 PE3YJIbTaTH CKPUHIHTY
JIO3BOJIMIIM 1I€HTU(IKYBATH Psil BACOKOAKTUBHUX CIIOJIYK Ta BCTAHOBUTH PSiJ IIKaBUX 3aKOHOMIPHOCTEH
B KOHTeKcTi SAR-aHamizy 3 METOI MOIIyKYy HOBHX TOTEHIIWHUX XIMIOTEpareBTHYHHX arcHTIiB cepen
3a3HA4YEHOT0 KJ1acy CIONYK.
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3SAMIILLEHI ITIPOJIO[1,2-A4][1,2,4] TPUA3ZUHO|2,3-C]XIHA3OJIIH-54 (6 H)-KAPBOHOBI
(-IMTPOMMAHOBI) KUCJIOTHU — TEPCIHEKTUBHI IHT'IBITOPU JIIITIOOKCUT'EHA3HU
Crasunpkuii B.B., Hocynenko 1.C., Bocko6oitnuk O.10., Kosanenko C.I.
3anopizvkuti depoicagruti meouuHull ynisepcumem, Yrpaina

Eiiko3anoinu, rpymna Oionoriuno axtuBHMX pedoBUH (BAP), ski yTBOpPIOIOTBCS B pe3yibTaTi
MeTaboJ1i3My apaxiOHOBOI KUCIOTH 1 MalOTh BAXUIMBE (Di310JI0TTYHE 3HAYCHHS. Y TBOPEHHS €HKO3aHOI/TiB
MPOXOIUTH 3a JIIMOOKCHIEHA3HUM Ta MHKJIOOKcWreHasHuM nuisxamu. Cepen minmookcureHas (JIOID)
HaWOLIBII BiZOMI IIiCTHh 130OpM, SKI BINIrParOTh BAXKJIUBY POJIb B PO3BUTKY PI3HUX MATOJIOTTYHHX
IpoIieciB, B TOMY 4ucii 1 3amanenns. Omke, 31atHicth BAP o inrioysanns JIOI € onHiero 3 OaxkaHUX
XapaKTEPUCTHK MPH TIONIYKY HOBUX IHHOBAIlIMHHMX MPOTH3ANaIbHUX IPENapariB, a CXOXICTh MPOIECIB
inrioyBanHs coeoi JIOI" ta monackkoi JIOI™ Bxke 6arato pokiB BUKOPUCTOBYETHCS ITiJ Yac iX CKPHUHIHTY.
[lpoBeneHUMH HaMM TOMEPEIHIMU JOCHTI[UKCHHSIMH Ha NPOTH3AlalbHy AKTUBHICTH BUSBICHO PsJI
NEePCHEeKTUBHUX CIONYK [1, 2], siKi Ha MOJiesi KapareHiHOBOTo Ta (hopMasliHOBOTO HAOPSKY NEPEBUIIYIOThH
pedepenc-npenapar «JlukimodeHak», a MPOrHOCTUYHI 3HaUYCHHS adiHHOCTI Ta Bi3yallizallis pO3MIIICHHS
3a3HAYCHHMX CIOJYK B aKTHBHHX IleHTpax Oiomimienedr (coesoi JIOI-1 (3PZW)) cramu TeopeTHYHOIO
1aT(OopMOL0 [l BUBUCHHSI KMOBIPHOTO MeXaHi3My iX Aii, a came iHrioyBanus JIOI' ta 3B’s3yBaHHA 2,2-
nudenin-1-mikpunrigpasun paaukaty (JPII) meromamu in vitro.

Jlis OCHipKeHHsT JIIMOOKCUIeHA3HO1 Ta aHTHPAJAMKAIbHOI akTHUBHOCTEH Oyino BimiOpaHo psia
saminienux miposo[1,2-a][1,2,4]tpuasuno|2,3-C]xinazonin-5a(6H)-kapOoHOBHX (ITPONAHOBUX) KHCIOT
(puc. 1), a mocmimxenns ix 3patHocTi 38 a3yBatu JIDIII" Ta iHridysatu coeBy JIOI'-1 Tumy 1b npoBeneHo
MeToAaMu IN VItro 3 BUKOPUCTaHHSAM BiOMHUX MeTOjiB [3, 4]. B sikocTi pedepeHc-CroyK BUKOPUCTaHI:
JUIsT BU3HAUEHHS aHTUPAJIMKAIbHOI aKTUBHOCTI — Kuciora ackopbOinoBa (ASACID), minookcureHazHoi
aKTI/IBHOCTi HOp[[HFiI[pOFBaHpeTOBa kucinora (NDGA).

1.1 R=Me, R; = H; 1.2 R = Ph, Ry = H; 1.3 R = Ph, R; = 11-F;

N N 1.4R = Ph, Ry = 11,12-F»; 1.5 R = 4-tert-BuCgH, Ry=H; ,
COOH COOH 1.6 R= 4-FCGH4’ R1 = 11-F, 17R= 4-MeOCGH4, R1 = 12-Br,
1.8 R = thienyl-2, Ry = H;
1.1-1.8 129 21R=Me,R1=H,22R=Ph,R1=H,23R=Ph,R1=F,
- 2.4R=Ph, R, = 12-F; 25 R = Ph, R, = 11,12-Fy;
2.6 R = 4-FCgH, Ry = H; 2.7 R = 4-FCgH, Ry = 11-F;
2.8 R = 4-FCgH, Ry = 12-F; 2.9 R = 4-FCgH, Ry = 11,12-F,

Puc. 1 [Ilpunmumanena OymoBa 3amimeHux 3-R-2,8-miokco-7,8-murigpo-2H-nipono[1,2-
a][1,2,4]rpuasuno[2,3-c]xinazomin-5a(6H)-kapoonosux (1) Ta mpomnaHoBux (2) KUCIOT

PesynpTaTtu nociimxkens 3aatHocTi cnoayk 1 ta 2 38’s3yBatu JA®II Ta inridyBatu coey JIOI'-1
tunty 1b mpencrasieni Ha puc. 2. Bceranomieno, mo 3-R-2,8-miokco-7,8-gurigpo-2H-mipono[1,2-
a][1,2,4]rpuasuno[2,3-c]xinazomin-5a-(6H)-kapoonosi kucnoru 1.1-1.8 sk 38’s3ytore JADIIT Ha 11.02-
91.94% y kouuentparii 10° M, Tax i iuriGyrots coey JIOI Ha 11.02-91.84%. Ba1uBiM, JUIS IPOSIBY
BUCOKOI aHTUpagukanbHoi Ta JIOI-iHiriOyro4oi akTUBHOCTI € HAsBHICTh Y MOJIOKEHHI 3 TeTepOLUKIY
¢eninproro (1.2-1.4), 4-dpayopodeniaproro (1.6) ado tiexinmeHoro (1.8) dparmentis. JlogatkoBuM
(dakTOpoM, IO CIpUs€E MPOSBY BUCOKOTO PIBHS aKTUBHOCTEH, IO JOCHIIKYIOThCS € HasBHICTb aTOMIB
®dnyopy y nonoxkennsx 11 (1.3, 1.6) ra 11,12 (1.4).
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ASACID NDGA 1,1 1,2 1,3 1,4 1,5 1,6 1,7 1,8 2,1 2,2 2,3 2,4 2,5 2,6 2,7 2,8 2,9
Cnonyku Ta pedepeHc-cnoyKu

Puc. 2 3parnicts 3B’s3yBatu @I (wopHa ninist) Ta JIOI'- (cipa miHig) iHriOyroya akTHBHICTb
cnonyk 1.1-1.8, 2.1-2.9

BBenenns Mixk mojokeHHsM Sa mipono[1,2-a][1,2,4]tpua3uno[2,3-C]xiHa301iHOBOT CUCTEMHU Ta
KapOOKCHIIbHOIO Tpymiolo (1) eTuneHoBoro «cmericepHoro» (parmMenty (2) mpuBeio 10 He3HAYHOI BTPATH
aHTUpaauKaibHol, mpote nocwieHHs JIOT-imiridyrogoi mii. Tak, 3-(3-R-2,8-miokco-7,8-muriapo-2H-
nipono[1,2-a][1,2,4]tpuasuno[2,3-C]xinazomnin-5a(6H)-in)nponanosi kucinotu (2) 38’s3ytoth JDIIT Ha
6.94-35.76%, a JIOI" — na 7.83-31.02%. binein Bucoka APA Tta JIOI-iniriOyroua i, sIK 1 y HOMepeaHix
BUIIAJIKAX, XapakTepHa IS croiyk 3 deniabHuM (2.3-2.5) abo 4-dnyopodeninbaum (2.6, 2.8, 2.9)
dbparmenTamu y nonoxeHHi 3 rereporukiy. JlonatkoBe BBeaeHHs aToMiB Diyopy y nonoxkenns 11 (2.3,
2.4)ta 11,12 (2.5, 2.9) Takox NpUBOIUTH 10 TOCUJICHHS THITIB Jii, IO JOCIiIKYIOThCS.

Otmxe, TpoBeAEHI TOCTIHKEHHS TOKaszand, o 3amimieHi miposo[1,2-a][1,2,4]tpua3usno|2,3-
c]xinazounin-5a(6H)-kapOoHOBI (-IponaHoOBi) KUCIOTH MposiBisitoTh sk JIOI-iHiriOyrouy, Tak JADIII-
3B’sI3yI04Y aKTUBHICTb, SIKa BU3HAYA€THCS HASBHICTIO PANY «KPUTHUHUX» (hapMakoPopHUX PparMeHTiB y
MOJIEKYJIi, @ caMe apWiIbHUMHU (parMeHTaMH y MoJjokeHHi 3 Ta atomamu dnyopy y monoxennsx 11, 12
reTepolKiIy. 3a3HayeHe BKa3ye Ha Te, L0 3JaTHICTh 3B’S3yBaTH BUIbHI pajJuKand Ta iHriOyBaTH
JTMOKCUTEHA3y € BAXKJIMBUM y IPUTHIUEHHI 3aMaJIbHOT PeakKIlii 1 MOXKe pO3IJIAaTUCh SIK OJIMH 13 MEXaHI3MIB
MpOTU3aNaTbHOT aKTUBHOCTI.

Jliteparypa

1. Substituted pyrrolo[1,2-a][1,2,4]triazolo-([1,2,4]triazino-)[c]quinazoline-4a(5a)-propanoic acids:
synthesis, spectral characteristics and anti-inflammatory activity. V. Stavytskyi, O. Voskoboinik, M.
Kazunin, 1. Nosulenko, S. Shishkina, S. Kovalenko. Voprosy khimii i khimicheskoi tekhnologii, 2020, 1,
61-70.

2. 3awmimieHi 7,8-nurigpo-2H-mipono[1,2-a][1,2,4]tpuazuno|2,3-c]xinazonin-5a(6 H)-
AIKITKapOOHOB1 KUCJIOTH — TEPCTIIEKTUBHUM KJIac HU3BKOTOKCHMYHUX MpPOTHU3analibHUX areHTiB. / B. B.
CraBunpkuii, O. FO. Bockoboitnuk, I. C. Hocynenko, O. O. Knimosa, O. A. bpaxxo, C. 1. KoBanenko //
Dapmayesmuunuii yaconuc, 2019, 3, 5-12.

3. Kedare S. B.; Singh R. P. Genesis and development of DPPH method of antioxidant assay. J. Food
Sci. Technol. 2011, 48, 412-422.
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BUBYEHHSI TIPOTUTPUEKOBUX BJJACTUBOCTEN HOBUX CHHTETUYHUX
MNOXIAHUX 6-OKCO-5,6-AUT'TAPOTIA30J10(2,3-b][1,2,4] TPIA3OJI-5-IJ))) AHETAMIY
ITpoirok B.B.l, T'omora C.M.z, Kyuuk P.B.l, Jlecuk P.B.2
116aH0-®paHKi60bKuL7 HayioHanbHUl MeOuyHUll yHigepcumem, YKkpaina
2 JIvsiscorui HayioHanbHutl Meouynull yHieepcumem im. /1. I'anuyvxoeo, Yxpaina

Ha cporoanimnHiil JeHb aKTyalbHICTh TPOOIEMHU IPUOKOBUX 3aXBOPIOBAHb MPOJIOBKYE 3POCTATH 1
3YMOBJICHO 11, HacamImepe]] IppalioHAIBHOI AaHTUOIOTUKOTEPAIi€l0, 30UIBIIEHHSM BHKOPUCTAHHS
TOPMOHAJIBHUX TIPErapaTriB Ta MUTOCTATHUKIB Ta IJBHIICHHSIM KUIBKOCTI IMYHOCYIIPECHBHHMX CTaHIB.
Kanaunos € Tperporo 3a 3HAYYIIICTIO MPUYMHOIO BHYTPIIIHBbOIIKAPHIHUX T€MOKOHTAKTHUX 1H(EKLil, a
4yacToTa 1HBa3MBHOTO KaHIWI03y Ta KaHauaemii 3pocia jno 10 BumaakiB Ha 100 THC. HaceneHHS.
BpaxoBytoun OaraTorpaHHiCTh MATOr€HE3Y KaHAWAO03Yy Ta NpolieMy Maloe(EeKTHBHOTO JIKYBaHHS,
JIOCUTh aKTYyaJIbHUM € TIUTAHHS MPHUILIFHOTO MONIYKY HOBHX, BACOKOAKTHBHUX MPOTHUTPHOKOBUX CITOJIYK.

OCHOBHUM 3aBJaHHSAM Hamoi poOOTH € BHBUYEHHS MPOTUTPHOKOBUX BIIACTHBOCTEH HOBHX
CHHTETUYHHUX IOXIJHHX Tia30JiguHy, a came - 6-0kco-5,6-murimporiazomo [2,3-b][1,2,4]rpiazon-5-
iT)aneramimy.

Metonom nudysii B arap Hamu Oyno MPOBEACHO MEPBUHHHUI CKPUHIHT MPOTUTPUOKOBOI
aktuBHOCTI 330 Croiyk — MOXIAHMX Tia30JIJJMHIB, 32 pE3yJbTaTaMH SKOTO BHSBICHO 3 HaWaKTHUBHIMI
PEYOBUHHM - TOXigHiI 6-0Kco-5,6-murigporiazono [2,3-b][1,2,4]rpiazon-5-in)aneraminy. dius BigiOpaHux
CHOJYK BCTAaHOBJIEHO MiHIManpHI iHTIOytoui koHmeHtpauii (MIK) Ta winiManeHi QyHTiOUAIHI
koHneHTpanii (M®K) mikpomeTonoMm cepiiHUX po3BeneHb y cepenoBuili YPD. Peectparito nunamiku
POCTY KyJIbTYp 3IIHCHIOBAIN MITXOM BUMIPIOBAHHS ONTHYHOT MIUIBHOCTI Yepe3 KOXKHI 6 ToJl. BIPOIOBK
72 roA. POCTYy 3a AOMOMOror OaratodyHKIioHaNbHOrO crekrpodoromerpa Synergy HTX (BioTek
Instruments, Inc., CIIIA) Ta anamisyBaiu y nmporpamax Gen5 Data Analysis Software ta Excel. B sxocTi
TECT-KyJIbTYyp BHKOpHCTaHO KiiHiuHi mrTamu rpubie  Candida albicans, Candida kefyr, Candida
lipolytica, Candida lusitaniae i Candida tropicalis, siki XxapakTepu3ylOTbCS pPI3HUM CTYICHEM
PE3UCTEHTHICTI IO KJIIACHYHHUX aHTUMIKOTHUKIB (()JIFOKOHA301Ty, KJIOTpiMa3oiy 1 TepOiHadiny).

3a TaHMMH €KCIIEPUMEHTAILHOTO TOCIKeHHs 0ys10 BctaHOBIeHO: /i mTamy Candida albicans
Fcz'CTz*TerRR MIK L095 cranoButh 3,125 mxr/mi ta M®K — 100 mxr/mn, MIK L-1369 — 3,125 mkr/mn
ta M®K — >100 mkr/mi, MIK L-1558 — 6,25 mkr/mi Ta MOK — >100 mxr/mit. s mramy Candida
tropicalis Fcz'CTzRTERR MIK L095 — 6,25 mkr/mi a MK — 100 mxr/mt, MIK L-1369 — < 0,8 Mxr/mi ta
M®K — >100 mxr/mi, MIK L-1558 — 12,5 mxr/ma ta M®K — >100 mxr/mi. s mramy Candida
lipolytica Fcz*CTZz TER® MIK L095 — < 0,8 mMkr/mi Ta MOK — 50 mkr/mi, MIK L-1369 — < 0,8 Mxr/mu Ta
M®K — 50 mxr/mi, MIK L-1558 — < 0,8 mxr/mia ta MOK — 50 mkr/min. Jlna mramy Candida kefyr
Fcz'CTzRTERR MIK L095 — 50 mxr/min Ta MOK — 50 Mkr/mit, MIK L-1369 — 50 mxr/mn Ta MOK — 100
mir/mi1, MIK L-1558 — 50 mxr/mn Ta MOK — 100 mkr/m. s mrramy Candida lusitaniae Fcz'CTzRTeR'
MIK L095 — 50 mkr/mit Ta MOK — 100 mxr/mi1, MIK L-1369 — 50 mxr/min Ta MK — 100 mxr/mi, MIK L-
1558 — 50 mkr/min Ta MOK — 100 Mkr/mit.

AHami3yr0un KpuB1 POCTY TE€CT-KYJIbTYpP, MOKHA 3a3HAYHUTH, IO JaHI PEUOBUHU B KOHIICHTPAIIIAX
<25 MKI/MIJI BHpa3HO TalbMyIOTh picT (>90%) momipHO pe3ucTeHTHHX mTamiB rpubiB poxy Candida
BIIPOJOBX 12-24 roauH 1HKyOa1ii, a B koHueHTpauisx 50-100 MKr/mMi1 HOBHE IPUTHIYEHHS POCTY KYJIbTYP
criocTepiranocs BIPOIOBK YChOTO Mepioay croctepekeHHs (72 rof.). Jns mTamiB 3 BUCOKUM pPiBHEM
PE3UCTEHTHOCTI /10 KJIACMYHUX AaHTUMIKOTHKIB JOCHIJKYBaHI CHOJYKM B KOHIeHTpamisx 100 mkr/mi
3/1aTHI TPUTHIYYBaTH PEMPOAYKTUBHY 3/aTHICTh TPUOKOBUX KIITHH A0 72 TOAWH, a ISl MOBHOTO ii
IPUIMMHEHHS HeoOX11H1 KoHueHTpauii >100 Mxr/mi.

TakuM YMHOM, Ha OCHOBI HPUIIBHOTO MIKPOOIOJIOTIYHOIO CKPHHIHTY IMOXIJHHUX Tia30JiAMHIB
BUSIBJICHO 1X 3Ha4YHy MPOTHIPUOKOBY aKTHBHICTh 6-0Kc0-5,6-murimpotiazono [2,3-b][1,2,4]rpiazon-5-
iT)aneramigy, IO B MEPCHEKTHUBI MOKe OYTH BUKOPHUCTAHO JUISI CTBOPEHHS HOBUX MPOTUTPUOKOBUX
npenapariB sl JOKIIHIYHOTO JOCTipKeHHS. KpiM TOro BOHM MOXXYTh PO3TIISIAATHCS B SIKOCTI 0a30BHX
CHOJYK Ul MOJAJIBLIOI ONTUMI3allil CTPYKTYpU 1 BUSICHEHHS POJi OKPEeMUX (parMeHTIB MOJEKYIH B
IposiBl X aHTU(PYHTATBHOT AKTUBHOCTI.
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CHUHTE3 TA JIYPETUYHA AKTUBHICTb HOBUX TIOCEYOBHUH
X 00 IHIK O.B.l, CokonoBa K.B.z, KoBanenko C.I.l, Hogmneras O.A.2
! 3anopizvkuil deporcasruii meOuyHUll yHigepcumem, Yxpaina
Z,Zlepofcaenuﬁ 3axnao "[ninponemposcorka meouuna akademisi MO3 Vrpainu", Yrpaina

JliypeTrKku - 11e HEOLIHEHHUI Ta HEOAHOPIIHUN KJ1ac 3aco0iB, SKi, 3a3BUYAid, 3aCTOCOBYIOTHCS TIPH
JiKyBaHHI HaOpsKy, TINMEpTOHIi, CepleBili HEIOCTATHOCTI, EJIEKTPOJITHHX po3nanax. BoHu Oynu
3alporNoOHOBaHl AK Oe3nmevyHa Ta e(eKTUBHA Tepamis NpU JIKYBaHHI TINEPTOHIYHOI XBOPOOH.
Knacudikamiro cedoriHHux 3aco0iB 3a XiIMIYHOK OYJOBOIO Ta 3a MEXaHI3MOM iX BIUIMBY Ha HUPKH,
3aJIeKHO BiJ (papMakoJUHAMIKM TOJUIAIOTH HA TaKi TPYNH: CalypeTHKH, Kanii30epirarodi Ta OCMOTHYHI
JIIypPEeTUKHU. BUTBIIICTh CydacHHX JYPETHUKIB € MOXITHUMH CyibhaHinamigiB. Jlo MeTIb0BUX CEYOTTHHUX
3ac00iB BIAHOCATH ypoceMisl Ta TopaceMia (OCTaHHIN € MOXiTHUM CEYOBHHH). BigoMo, 10 ce4OBUHA €
KJIACHYHUM OCMOTHYHHUM JiypeTUKoM. J[esKi nmpenapaTH, 10 BUKOPUCTOBYIOTHCS SIK A1ypeTHYHI 3aCO0H 1
€ TOX1THUMU cynb(daninacedoBunu [1, 2].

Jlnst peanizamii MeTH poOOTH HaMH poO3po0JIeHa CTpaTeris 3aCHOBaHA Ha TOEJIHAHHI Y OJHIM
MOJICKYJII  ITUKJIOATKITKapOOHUITIOYPEIMHOTO 3alIMIIKy 3 apUIbHUMH Ta  (apoil-)reTapoiibHIMH
(dparMeHTamMu, BUBYCHHSI CHHTE30BAaHHX CIIOJIYK HA J1YPETUYHY aKTUBHICTb.

Ju3aminieni TiocedourH (2, 3) ofepkaHi «ONE-pot» METOAOM, KU IMOJATaB y MOCIiJOBHOMY
JnoAaBaHHi 70 muKiIoankiakapooHinxiaopumie  (1.1-1.5) exkBiMONEKYISIpHUX — KITBKOCTEH aMOHIO
130TiOMiaHATy Ta 3aMilIEHUX aHUIIHIB a00 TiapasuaiB apui-(rerapui-)kapOoHOBHX KHCIOT (cxema). Ha
NEepIIOMY €Tali peakilii YTBOPIOIOTHCS IHTEepMendiaTh A, a caMe BIANOBIAHI IUKIOATKLIKapOOH1T
i30TioniaHaTH, SKi JIETKO NPUEAHYIOTH BiamoBiaHi N-Hykieodinn. MeTon € mnpenapaTHBHHH,
XapaKTEPU3YETHCS 3aI0BUIBHUMHU BHUXOJIaMH Ta BUCOKOK) YUCTOTOIO KIHIIEBHX MPOJIYKTIB.

R-CgH4NH c c
vz A/ \N/ N X \
2.1-2.10

11,21 A=cPr, R=2-MeO; 1.1,2.2 A =c-Pr, R = 2-C[;
1.1,2.3 A =c-Pr, R=4-COOH; 1.1, 2.4 A = C-Pr, R= 3-COOH;
11,25 A=c-Pr, R= 2, 5- (COOCH3)y; 1.1, 2.6 A = c-Pr, R = 4-SO,NHy;

//O NH,SCN //O 1.1,2.7 A=c-Pr,R=6-Br, 3-COOH; 1.2, 2.8 A =c-Bu, R =2-MeO;
A—C > | A C\ — 1.3,2.9 A=c-Pe, R=2-MeO; 1.3, 2.10 A = c-Pe, R = 2-Cl;
(o]
Ny 8oc NCS
1.1-1.5
O S
R-CO-NH-NH, A/ NN \C/
> H H | |
3.1-3.8 o

1.1,3.1 A =c-Pr, R = -CH,OCgHg; 1.1, 3.2 A = c-Pr, R = -CH,SCgH,;
1.1, 3.3 A=c-Pr, R = nipugnn-4; 1.2, 3.4 A = c-Bu, R = 2-NH,CgHy;
1.3, 3.5 A=c-Pe, R = 2-NH,CgHy; 1.4, 3.6 A = c-Hx, R = 2-NH,CgHy;
1.4, 3.7 A =c-Hx, R = 2-CH3-3-cbypun; 1.5, 3.8 A = Ph, R = nipugnn-4

[HAMBITyaNbHICTH CHHTE30BAaHHUX CIIOJIYK MiATBEPIKEHA XpOMaTOMAac-CIEKTPOMETPUYIHO, OyI0Ba
- eleMeHTHUM aHaii3om, 14- Ta ' H-AAMP-cnektpamu. Ha xopucTh yTBOpeHHs CONyK 2 Ta 3 BKa3ylOTh
nani H SIMP-crieKkTpiB, B SIKHX PEECTPYIOTHCS CHHIJIETHI curHaimu mpoToHiB Tioamignol (-NHC(S)-) ta
aminaux (-NHC(O)-) rpymn nipu 12.89-12.30 m.4. Ta 11.75-11.02 M.4., BiAOBIAHO.

ExcniepumenTH 3 TOCHTIPKEHHS BIUIMBY CHHTE30BAHHMX CIIOJIYK HA CEYOBHIUIbHY (YHKIIIIO HHUPOK
npoBeJieHI Ha mrypax-camisx Jainii Wistar macoro 120-170 r, sk mpemnapaté MOPIBHSIHHS BHKOPUCTaHI
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[Nnotiazun Ta dypocemin. JlocmimpkyBani cioayky Ta ['imoTia3ua Oyjau BUKOPUCTaHI B 1031 25 MI/KT, a
®dypocemin — 40 mr/kr.

[IpoBeaeHi gocipKeHHS MTOKa3aIH, 10 JA1YPETHYHA aKTUBHICTh CHOJYK 2 Ta 3 BU3HAUYAETHCA SK
alMJIBHUM, TaK 1 apuiiypeifHuM abo apui(retapui-)rioceMukapOasuaHuM gparmMeHToM. Baximso, 1o
OUTBIIICTh CITOJYK 32 CBOEID aKTHBHICTIO MEPEBUIYBaIM (Pypocemin Ta HAOIMKAIUCS O TIMOTia3umay.
BusiBiieHi HalOUTBIIT aKTHBHI CIIOJIYKH 3 OCH30IIPHUM Ta IUKJIOMPOMIKAPOOHOITEHUM 3aMICHUKOM, IS
SKOI B paMKax IOCIIJDKCHHS MPOJOBXKEHA CTPYKTypHA MOIHMQIKaIlis apuiabHOro (hparMeHTy MHUITXOM
BBEACHHS (apMakoPOpPHHUX 3aMICHHKIB Ta IX TOAaJbIIAa TETEPOLUMKII3aIlisl 3 METOK CHHTE3Y
Tia30J1IIMHOBHUX, Tia/11a30JIbHUX Ta TPHA30JIbHHUX IIUKIIIB, 1110 BUABJISIOTH TAKOXK HA A1YPETHYHY AIIO.

JliTepatypa:
1. Sen S., Ruchika, Kumar D., Easwari TS and Gohri S. Therapeutic Aspects of Sulfonylureas: A
Brief Review. Journal of Chemical and Pharmaceutical Research. 2016. 8(12):121-130.
2. Chen, S., Wang, M., & Jiang, X. Pd-Catalyzed C-S Cyclization via C-H Functionalization
Strategy: Access to Sulfur-containing Benzoheterocyclics. Chinese Journal of Chemistry. 2018.

CHUHTE3 TA XIMIYHI HEPETBOPEHHS HOBUX TIA3OJIIJIMHOHIB SIK MOTEHIINHUX
BIOJIOI'TYHO AKTUBHUX CITIOJIYK
IOmmunH I.Ml., I'3emns AH,I[)Keﬁz, Jlecuk P.BL.
Ulvsiscoruii HayioHanbHul MeOuyrull yHigepcumem imeni Januna I anuyvkozo, Yxpaina
2 [To3nancokuii meduunuii yuigepcumem imeni Kapons Mapyinkoscvrozco, Pecnyonixa [lonvwa

SAnpo 4-Tia30niIMHOHY € BIIOMHM Ta MOTYXHHUM OiodopHUM (parMeHTOM [UIsl palioHAIbHOTO
IM3aiiHy TOTEHIIIMHUX <JTIKOTIOAIOHIX MOJIEKYJ» SIK MPOTOTHITIB CYy9acHHUX JIiKapchKux 3aco0iB. CyuacHi
JOCTiIKEeHHs (papMaKoJIOTYHOTO MOTeHLiany 4-Tia301JUHOHIB, SIK BiIOMOi IPyMH 0610J10T1YHO-aKTUBHUX
CTOJIYK, BKa3ylOTh Ha IXHIO MPOTHUITYXJIMHHY, IPOTHBIPYCHY, IPOTH3ANalIbHy Ta MPOTUTPHOKOBY Aii, a B
MO€aHHI 13 Mipa30IiHOBUM (parMeHTOM 010JIOTiYHA aKTUBHICT 30UIBIIYETHCS 32 paxyHOK aiHITETy 10
MOTCHIIWHUX O10JIOTIYHUX MIMICHEH, 10 TO03BOJISIE BIAHECTH Tia30JIiIUH-TIIPA30IiHOBI CUCTEMH JI0 TaK
3BaHHX «IIPHUBIJICHOBAHUX» TETEPOLUKIIIB y MeTomomorii «drug designy» y cydacHiit ¢apmaneBTHYHIN 1
MEIUYHIN XiMii.

VY NporoBKEHHS HALIOTO AOCIHIPKEHHS HaMU OyJo 371MCHEHO CHUHTE3, XIMIUHI MEepeTBOPEHHS Ta
BCTAHOBJIEHHS OYyZOBM HOBHUX TIa30JIIIMHOHIB Ha OCHOBI l-(anTunipui-4)riocemikapOazuny, sk
MOTCHIIIHHUX MTPOTUPAKOBHMX areHTIB Ha OCHOBI peakkIilil [2+3]-1ukmokoHIeH A1,

BuxigHoro cnonykoro g cuHTe3y Oyno obpano 1-(anTumipui-4)rioceMikap6asun (1), saxuil B
peakuii [2+3]-IUKIOKOHJEHCALli 3 XJIOPOLTOBOIO KHCIOTOK B TMPUCYTHOCTI alerary Harpilo B
CepeloBHUINll abCONIOTHOTO €TaHOJAy He MpuBiB 10 odvikyBaHoro (2E)-3-(1,5-aumerni-3-okco-2-
deninmipason-4-i)-2-rigpasuHiniaeHtiazomana-4-ony. Hamm Oyno  BCTaHOBJICHO, MO  PEaKIlis
BiZIOYBa€TbCS uepe3 YTBOPEHHS JUMEPTIOaMIAHOTO IHTEpMeAiaTy 3 Tipa30HOBUM (hparMeHTOM Yy
MOJIO)KEHHI 2 Tia30J1AMHOHOBOTO sipa, IIO JIO3BOJIMJIO OJIEp’KaTH 3a PAXyHOK JAUMepHu3aii
IIMKJIOKOH/IEHCOBaHOT KapOoTiamignoi rpymu BimnoBigauii (2E)-2-[(E)-(3-amino-4-okcoTia3oumiquH-2-
utigeH)rigpa3ono]-3-(1,5-aumerni-3-okco-2-heHinmipason-4-ia)ria3oii iuH-4-0H (2). Hactynuum
€TarnoM JOCHIUKeHHs OyJ0 BUBYEHHS peakIifHOi 34aTHOCTI CHOJNYKH (2) SIK METHJIEHAKTUBHOIO
Tia30JIIIMHOHY B peakiii KapoBeHaremst 3 anuIcamiliiiIOBAM allbJIETiIOM Ta KATAIITHYHOK KUTBKICTIO
aleTaTy HaTPIil0 B CEPEIOBUIIN OITOBOI KMCIOTH Uil yTBopeHHs (2E,5Z)-5-[(2-aninokcudenina)meTreH]-
2-[[(52)-5-[(2-aninokcudenin)meTuneH]-3-amiHo-4-okcoTiazomiann-2-in|rigpazono]-3-(1,5- ntumerra-3-
OKco-2-(eninmipa3on-4-in)riazoniaua-4-ony. [Ipote MU BCTaHOBWIIM, IO YTBOPUBCS Binnosiguuii (2E)-
3-[(E)-(2-aninokcudenia)mermnenamino |-2-[ (E)-[3-[(E)-(2-aninokcudenia)meTnineHamino | -4-
OKCOTia30iAuH-2-1niieH|riapamono]riazonigua-4-on  (3). Bapro 3ayBaxkutn mo 1-(aHTHmipHI-
4)TiocemikapOa3u B TPbOXOKOMIIOHEHTHIM OJHOCTAIIMHIN peakiii 3 aJiJICATIIUIOBUM albJIETiI0M,
MOHOXJIOPOLITOBOIO KHCIIOTOIO Ta 3 1,5 Ha/UIMIIKOM almeraTy HaTpilo B CEpEelOBHILI OITOBOI KHCIOTH
yrBoproe  (2E)-2-[(2)-(2-aninokcudenin)merunenriapazono]-3-(1,5-qumerni-3-okco-2-peninmipazon-4-
un)tiazoniauH-4-0H (4).
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CTpyKkTypa CHHTE30BaHUX CIOJYK MiATBEpAKEHa Mac-crieKTpoMeTpieto, SIMP-criekTpockomni€ero Ta
PEHTTEHOCTPYKTYPHUM aHaJIi30M, BUBYAIOTHCS Ta BCTAHOBIIOIOTHCS MEXaHI3MH MPOXOPKEHHS PEaKIii.
CuHTe30BaH1 CIOIYKH MPOXOJATh CKPUHIHT Ha MPOTUIYXJIMHHY aKTUBHICTh B IHCTUTYTI 610J10T1{ KJIITHHH
HAH Vxkpainu.

WATER STATUS IN FUNGI AMANITA MUSSCARIA AND THEIR COMPOSITE
SYSTEM 1:9 WITH HYDROCOMPACTED NANOSILICA DIOXYDE A-300
Yelahina N.V.%, Krupskaja T.V.%, Shtrimaitis O.V.?, Paulius Jovaigas®
'A. A. Chuiko institute of surface chemistry, Ukrainian NAS, Ukraine
’Rivne Medical Academy, Ukraine
3Silicio Biotechnologijos" PJSC, Lithuania

Fungi Amanita muscaria (red Amanita) used not only in folk medicine, but also in traditional
medicine for the treatment of such serious diseases as epilepsy, atherosclerosis, varicose veins, etc.

A promising trend in the use of Amanita muscaria for both internal and external applications may
be its inclusion in the composition of nanocomposite systems based on amorphous, highly dispersed silica
dioxide. At the same time, it can be expected that toxic substances that are bound with Amanita muscaria
enzymes will not be desorbed from the nanocomposite system due to the high protein-sorbing ability of
nanosilica dioxide, while bioactive substances of low and medium molecular weight will be delivered to
the intestinal mucosa. The purpose of this work was to study the water binding energy and the structure of
water in fungi Amanita muscaria, the initial ones dried to a residual moisture of 120 mg / g and included
in the composition of the nanocomposite with silica dioxide A-300, after its hydro-compaction to a bulk
density of Py = 200 mg / ml. The state of water in the fruiting body of the fungus and its composite with
hydro-compacted nanosilica A-300 was studied by low-temperature 1H NMR spectroscopy.

In the initial biomaterial of the fungus Amanita muscaria, almost all the water is in a bound state.
The amount of weakly associated water is small and amounts to 25 mg/g, of which the majority (20 mg/qg)
also refers to loosely bound water. After the sample is dried, the fraction of strongly bound water
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increases to 30% in the aerial medium and up to 80% in the medium of CDCI3 (table 1). In this case, the
interphase energy increases almost three times - from 3.4 to 10.3 J/g. Such a high growth of water binding
energy is probably due to its transition from the clustered state in air to the state of a nanoscale two-
dimensional film in a medium of CDCI3.

Characteristics of non-freezing water layers in fungi Amanita muscaria with different hydration of
biomaterial and composite system SiO, / Amanita.

Sample Cro Medium | Type of | Cuu Cun . G> s (I/9)
mg/g water (mg/q) (mg/q) (kJ/mol)

Amanita 775 - SAW 75 700 -1.7 1.2
25 - WAW 5 20 -1.1 0.4
120 Air SAW 37 83 -2.6 3.4
120 CDCl; WAW 100 20 -3 10.3

SiOy/Amanita | 80 Air SAW 57 23 -3 6.3
10 Air WAW 3 7 -0.75 0.13
22 CDCl; WAW 12 10 -5 1.8
68 CDCl; SAW 45 23 -3.5 4.8

It is shown that the water contained in the fungus or its composite with nanosilica can be in
strongly and weakly associated states. The latter is stabilized by contact with a weakly polar medium,
which simulates the hydrophobic part of phospholipid structures and the intestinal mucosa. It is suggested
that in the body this effect will increase the bioavailability of the active substances desorbed from the
composite system.

XIMIYHA MOAUPIKALISA 1-R,-2-((4-R1-5-(TIO®EH-3-IJIMETHWJI)-1,2,4-TPUA30JI-3-
) TIO)ETAHOJIIB, ®I3UKO-XIMIYHI BJIACTUBOCTI CIIOJYK
birman O.A., ITapuenko B.B.
3anopizvkuil depacasnuii meOuyHull yHigepcumem, Yxpaina

Binomo, mo moxigHi 1,2,4-Tpuazony € 00’€KTOM yBarm HAyKOBIIIB PI3HUX Tajly3edl 3aBIsSKd
06araTboM YHIKaJIbHMM BJACTUBOCTSAM IOTO TreTepouukiay. IIOCTifHO NOMOBHIOIOYHCH, «O107T10TEKM»
OpUTIHAIBHUX CIIOJYK CTBOPIOIOTH CIIPHUSTIMBI YMOBH JJIS TTONMTYKY HOBHX IEPCIIEKTUBHUX MOJIEKYII, SIKi
B MailOyTHbOMY MOXYyTh OyTH aKTUBHUMH (papMalleBTUUHMMHU iHTpenieHTamMu JikiB  (ADI),
CyOCTaHIIISIMU PETYJIATOPIB POCTY POCIHH, MOJTIMEPU3ATOPAMH IJIACTMAC, aHTUKOPO3IMHUMHU 3aco0amMu
TOLO.

Oxpemo cii BII3HAYUTH MEBHI HAyKOBl1 YCIIXU MOeAHAHHS (parMeHTty TiodeHy Ta siapa 1,2.4-
Tpuazony. HaykoBLsMu JOBEAECHO MEPCIEKTUBY NOAIOHUX MEePeTBOPEeHb. TakuM YMHOM, Ha Hally JTyMKY,
nojiajiblla XiMiyHa Moudikaiis noxigHux 1,2,4-tpua3ony 3a paxyHOK JOJJaTKOBOTO BBEJEHHS TUIIOBOTIO
dapmakodopy TiopeHy Ta IHIIMX (DYHKIIOHANBHUX 3aMICHUKIB € HAyKOBO OOIPYHTOBAaHUM Ta
aKTyaJbHUM 3aBJAaHHSIM 1 MOJXKE JIOTIOMOTTH Ha €Talli BIPOBAPKEHHS Yy MPAKTUYHY iSUTbHICTH HOBUX
MaJIOTOKCUYHUX CHOJYK.

[IpoBonsiun TOPIBHSAIBRHUN aHami3 iH(OpMalii HAyKOBHX JDKEpeN, HAlly yBary HpHUBEpHYJIa
MOXJIMBICTh MOJHUQIKAIil MOJEKYIH TiomoxXigHux 1,2,4-Tpua3ony 3a paxyHOK IOJAaTKOBOTO BBEIEHHS
(GyHKIIOHATBbHUX 3aMICHUKIB. TOMy MM BBaXalld 3a HEOOXIJHE MAOCHIUTH alWIyBaHHS JESKUX
TionoXigHuxX S-(Tiopen-3-inmernn)-4-Ri-1,2,4-tpuazon-3-Tiomnis.

BUKOpPUCTOBYIOUM B SIKOCTI BHUXIJHHX PEYOBUH CIIOJNYKH, SIKI OyJ0 CHHTE30BAaHO paHill, HaMHU
npoBeleHO Tojanbin mneperBoperHs. Jlo BimmoBimHux 1-Rz-2-((4-Ri-5-(Tioden-3-inmernn)-1,2,4-
TPHA30J-3-1J1)Ti0)eTaHOIB B KOXKHOMY 3 BHUNQJKIB JOJIAIOTh HAJUIMIIOK OITOBOTO AHTIIPUIY Ta
HarpiBaroThb Ha BOJSHIN OaHi MpOTAroM 6 TOJUH A0 MOBHOI'O PO3UYMHEHHS OCajiB, OXOJOIXKYIOTh, B
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KO’KHOMY BHIIAKYy JOJAIOTh BOAY, 3aluMIaloTh Ha 24 roamuu. Ocanm, sIKi MPH LOMY yTBOPIOIOTHCS
BiZI(IIBTPOBYIOTh, KPHCTANI3YIOTh, OTPUMYIOTh 1HAWBITyalbHi CIIOTYKH.

BynoBa cHHTE30BaHMX PEYOBHH Y BCIX BHIIQJIKaX Oyia MiITBEp/KEHA 3a JOIOMOTOI0 CYYaCHHX
¢izuko-ximiunux MetoxiB anamizy (Y@-, I4-, IIMP-cnekrpockomisi, XpOMaToMac-CIIeKTPOMETPis,
CIIEMEHTHUH aHaji3), B JEJKUX BHIIQJIKaX 3aCTOCOBYBAJIM PEHTTCHOCTPYKTYPHI JOCITIDKEHHS Ta
3YCTPIYHUN CHHTES.

UREA TRANSPORTER INHIBITORS: POTENTIAL SALT-SPARING DIURETICS
Titko T.0.", Drapak I.V.?, Tsapko Ye.O.", Perekhoda L.O.*
'National University of Pharmacy, Ukraine
Danylo Halytsky Lviv National Medical University, Ukraine

The generation of a concentrated urine by the kidney involves a countercurrent multiplication
mechanism, which is facilitated by aquaporins, a Na'/K*/2CI" cotransporter in the thick ascending limb of
Henle, and urea transporters (UTs) in tubule epithelial cells and in microvascular endothelia. Loss of UT
function is predicted to disrupt urinary concentrating ability, and hence UTs are potential targets for the
development of salt-sparing diuretics («urearetics») with a distinct mechanism of action and clinical
indication profile. UTs inhibitors are suggested to be useful in the treatment of hyponatremic states
associated with volume expansion, for instance, congestive heart failure, hepatic cirrhosis, nephrotic
syndrome, and the syndrome of inappropriate antidiuresis.

This work is aimed to analysis of the current state of research and development of small molecules
that are UTs inhibitors.

There are two types of UT proteins facilitating urinary concentrating function, namely, UT-A in
kidney tubule epithelia and UT-B in vasa recta microvessels. At first investigators have targeted UT-B
primarily because of ready availability of an assay using red blood cells. As a result, the lead molecules
from several classes of UT-B inhibitors including thienoquinolines (1), thienopyridines (2),
triazolothienopyrimidines (3), 2,7-disubstituted fluorenones (4), and 1-phenylamino-4-phenylphthalazines
(5) have been identified by high throughput screening (fig. 1).
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However, later it has been supposed that a UT-A inhibitor would be a better target. Firstly, UT-A
inhibitors may be more effective as aquaretics than UT-B-selective drugs, and secondly, they would
potentially have fewer adverse effects. UT-A; is protein isoform that reabsorbs up to 70% of the original
filtered load of urea, therefore, is the most attractive goal for drug designers. For the last decade UT-A;
inhibitors were found among known drugs and natural product (nicotine, sanguinarine,
indolcarbonylchromenone, methylacetamide and dimethylthiourea). For example, in the study the
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dimethylthiourea-treated rats had greater diuresis and reduced urinary salt loss, compared to furosemide-
treated rats. Further investigations using a target-based screening assay of small synthetic molecules have
identified different classes of UT-A;-selective inhibitors. Thus, 8-hydroxyquinolines (6),
aminothiazolones (7), triazolothienopyrimidines (8), and [1,3,5]-triazines (9) are fully and reversibly
inhibited UT-A; by a noncompetitive mechanism in low micromolar half-maximal inhibitory
concentration. Some active UT-A; inhibitors were also identified among aminocarbonitrile butane (10),
arylthiazole (11), 1,2,4-triazoloquinoxaline (12), 4-isoxazolamide (13), and y-sultambenzosulfonamide
(14) chemical classes. The most active compounds of each discovered class are represented in the Figure
1. Structure-activity data for UT-A; and UT-B inhibition provided information about the structural
determinants for inhibitor activity. Docking computations based on homology models of UT-A; allowed
revealing inhibitors binding sites for discovered drug candidates.

Scientific data reviewing has shown that UTs inhibitors are attractive target for medicinal
chemists because of diversity of basic scaffolds and substituents. Considering that none of new diuretic
drug has appeared on pharmaceutical market recently, UTs inhibitors are potential drug development
candidates predicted to have therapeutic efficacy in states of refractory edema, such as congestive heart
failure and cirrhosis, in which conventional salt transport-blocking diuretics such as furosemide have
limited efficacy. UT-A; inhibitors are particularly attractive as a drug target, because they offers the
exciting possibility to have less undesirable side effects on electrolytes than the conventional diuretics. In
addition, a UT-A; inhibitor would have a different mechanism of action from other diuretics and would
be the first diuretic to act in the inner medullary collecting duct. This opens the possibility for
combination therapy with other diuretics, in addition to monotherapy with a UT-A; inhibitor.

CHUHTE3 TA NTIPOTUMIKPOBHA AKTUBHICTDb (3H-XIHA3OJIIH-4-IJILIAEH)I'TAPA3UIIB 3
INIAHAPHUMU APOMATUYHUMU KUCJIOTAMHU
Maprunenko lO. B., Kosanenko C. L
3anopizvkuii deporcagnuii meouunull yHigepcumem, Ykpaina

Bigomo, 1m0 CHHTETMYHI Ta MPUPOAHI MOMILIMKIIYHI apOMATUYHI CHOJYKH YTBOPIOIOTH MIiIHI
KOMIUIEKCH 3 TOJIHYKJIEOTHIAaMH. YTBOPEHHS KOMIUIEKCIB BiJIOYBAa€ThCS IIISAXOM IHTEpKaALIi
IUTAHAPHUX apOMATUYHUX CUCTEM MK CYCITHIMH MapaMu reTepOLUKIIYHUX OCHOB CHipaJIbHUX AUISHOK
JHK, mo cnpuyuHse TOpPYHIEHHs ii CTPYKTYpH. 3 BpaxyBaHHSIM IbOTO, IHTEPKAJISATOPH AKTUBHO
JOCII/DKYIOTBCS N Vitro Ta in VIVO sk mMOTeHIi#HI ximioTepaneBTHYHI 3acobu. ILlikaBumu
XIMIOTepaneBTUYHUMU O00’€KTaMM € TaKOXX MOXIJHI X1HA30JIIHY, K1 € IHrI0ITOpaMM KiHa3 1 aKTUBHO
3aCTOCOBYIOTBCS Y MEIUYHIA MpakTHIl B SKOCTI HPOTUNYXJMHHUX («BanneraniOy», «JlamatiHio»,
«['ediTiniO») Ta npotuBipycHux («JlerepmoBip») mpemnapariB. OTke, MOE€IHAHHS B OAHIM MOJEKyIl
X1Ha30J11HOBOTO (hparMeHTy 3 MJIaHapHUMHU T€TEePOLMKIIYHUMU CUCTEMAaMU € BUIIPABJaHUM Yy KOHTEKCTI
CIPSIMOBAHOTO MOUIYKY CHOJYK 3 XIMIOTEPareBTUYHOIO JIIETO.

3 XIMIYHOT TOYKM 30py 4-TiIpa3MHOXIHA30JIIH — TEPCIeKTUBHUN pEareHT, SKUH [IHUPOKO
BUKOPUCTOBYETBHCS Y PEaKIisiX HYKICOPUIBHOrO 3aMillieHHs Ui QopmyBaHHs (3H-XiHa30miH-4-
Ut IeH)riipa3uaiB KapOOHOBUX KHUCJIOT. BpaxoBytoun 3a3HaueHe, HAMU Ha MEPIIOMY €Talll J0CI1IKEHHS
alMIIOBAaHHSAM  aMiHOKUCIOT  (rameBuM Ta HadTadeBUM aHTiApuaamu  cuHte3oBani  (1,3-
niokcoizoinmonin-2-im)-  Ta  (1,3-miokco-1H-0en3o[de]izoxinomin-2(3H)-in)-ankin-(amkapuia-, apui-
)kapOoHOB1 KuCIOTH (cxema). B mnopanpmiomy, aktuBamiero kapOokcunbHOi Tpynu NN~
KapOOHLIA1IM11a3010M BiANOBiAHI KucioTH (1) 6ynu neperBopeni y N-ammnimigazoniau (b). Octansi,
OpU KUIATIHHI y JiOKcaHl Ta mpu B3aemoaii 3 4-rinpasuHoxiHazoninoM (2.0) mporsrom 1.5-4 ron.
(bOPMYIOTh CITOTYKH 2.

BynoBa Ta iHIUBIAYaJBHICTh CHOJYK 2 MIATBEPIXKEHA KOMIUIEKCOM (i3UKO-XIMIYHUX METOMIB. Y
XpOMaToMac-CIeKTpaXx CHUHTE30BAHUX CIOJYK 3apeecTpOBaHl 1HAUBIAYaldbHI IMIKH KBa3UMOJEKYJISIPHUX
ioHiB [M+1] Ta ]M+2], siKi MalOTh BUCOKY IHTEHCUBHICTb Ta MiATBEPAXKYIOTh XpOMaTorpadiyHy 4YHCTOTY.
B 'H SIMP-cniekTpax CHHTE30BaHUX CHOJYK 2 Yy CIIAOKOMY IIOJI PEECTPYIOThCS CHUTHAIH CHHTJIETHUX
IPOTOHIB MOJIOKEHHS 3 X1Ha30J1HOBOrO LUKy npu 11.61-11.29 m.4., mo Bkaszye Ha iX icHyBaHHs B 3H-
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iMiHHIH (opmi (iMiH-IMIHHA TayToMmepis). YIIMPEHI CUTHAIW CHHIJETHUX NpoToHIiB NHCO-rpynu
TAPa3MHOBOTO 3aJMINKY Pe30HYIOTh B oOmacti 10.87-9.45 m.u., y AesKuX BUNAJAKaX BUIICHABEICHUI
CUTHAJ TIOABOIOETbCA 3a PAaXyHOK TiIpa3uA-TIApa3oHHOI TayTroMmepii. 3a3HaueHe, YCKIAJHIOE
IHTepIpETAIlI0 CHEKTPIB CIONYK 2, TaK SK CHUTHAIM MPOTOHIB T'€TEPOLMKIIIB MPOSBISAIOTHCS Yy BUTISAAL
MIUPOKUX MYJIbTUIUICTIB. bk 1HQOPMAaTUBHHUMH € CHUTHAJIM MPOTOHIB aliaTUYHUX TPYII,
MYJIBTUIUIETHICTh KX BU3HAYAE€THCS IPOTOHHUM OTOYCHHSIM.

Cxema
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e { Y X=-CH,-, -(CHy),-, -(CH);-, -CH(Me);-, -CHCH(Me),
O -CHCH,CH(Me), -CH,CgHy-, -CHCH,C¢Hs_-CgHy-2(3, 4)-

UyTIHBICTh MIKPOOPTaHi3MIiB JI0O CHHTE30BAHUX CIIOJYK OI[IHIOBAJIW BIAMOBITHO 10 BiJOMHX
MeToAMK. [1J11 NepBUHHOIO CKPUHIHIOBOTO JIOCIIIKEHHS 3aCTOCOBAHO HACTYIHI €TAJIOHHI TEeCT-KYJIbTYpH
Oakrepiit: S. aureus ATCC 25923, E. coli ATCC 25922, P. aeruginosa ATCC 27853 ta C. albicans ATCC
885-653. BBeneHHs M1aHapHOTO (parMeHTy A0 MOJIEKYJIH 4-TiApa3nHOXiHA30JiHY MOKa3ano, TiJipa3uau
2 HEe TPOSIBIIAIOTH BUCOKOT aKTUBHOCTI 110710 S. aureus ma E. coli (MIK 100 mxr/ma, MBK 200 Mkr/mun).
Hlono P. aeruginosa ta C. albicans, TO CHHTE30BaH1 CIOJYKH MPOSBIAIOTH MOMIPHY MPOTHUMIKPOOHY
(MIK 50 mkr/mi) ta npoturpuokoBy aktuBHocTi (MIK 50 mkr/min).

MNOIIYK ®APMAKOJIOI'TYHUX AKTUBHUX PEHOBUH CEPE/I NOXITHUX
4-AMIHO-5-(XTHOJIIH-2-1J1)-4H-1,2,4-TPIA30JI-3-T1IOJIY
3ozynusens [I.M., Kamnaymenko A.T'.
3anopizvkuil depacasnuii meOuyHull yHigepcumem, Yxpaina

Ha croronuinHiil 1eHb MOLIYK, CHHTE3 Ta BIPOBAKEHHS B MPAKTUKY HOBUX JIIKAPCHKUX 3acO01B,
BUTOTOBJICHUX BITUM3HSHUM BHPOOHHMKOM SIBJISIETHCS aKTyaJlbHUM 3aBJaHHSAM YKpaiHChbKOi (apmariii.
['070BHUM 3aBJaHHSIM TpPU CTBOPEHI OPUTIHANBHUX JIKAPCHKUX 3ac00IB € HU3bKa TOKCUYHICTh Ta
BUPXKEHUN (PapMaKOJIOTIYHUN eeKT.

JlaHi HayKOBO-TE€XHIUHO]I JIITEPATypu 3a OCTAaHHI POKU TOKa3aB, 110 SIAPO XIHOJIHY € CTPYKTYPHUM
(parMeHTOM JIKapChKUX MpenapariB 3 BUPAXKEHUMH TPOTUBOMIKPOOHOIO Ta AaHTUCENITUYHOIO J1i€l0. Sapo
1,2,4-tpiazory € CTPYKTYpHUM (parMeHTOM JKapChKUX TMpEmapaTiB 3  MPOTHTPUOKOBHM,
AQHTUJCTPECUBHUM, T'eNaTONPOTEKTOPHUM, PAHO3arolIOYMM Ta MPOTUBIPYCHUM e(eKTaMu, TaKoX €
PEYOBHHHU, 1110 3HAXOAATHCS Ha CTa il BIPOBAIKEHHS Y BUPOOHUITBO B SIKOCTI BETEPUHAPHUX 3aCO01B.

21



CITIPAMOBAHHWH ITOLIYK BIOJIOTTYHO AKTHBHHX PEYOBHH |
DIRECTED SEARCH OF BIOLOGICALLY ACTIVE SUBSTANCES

AJe HeTOCTaTHRO BUBYEHO (DApMaKOJIOTIUHY aKTUBHICTh B Pl 4-aMmiHonoxigaux 1,2,4-tpia3omn-3-
tiony. CaMe TOMy CHHTE3, BHUBYECHHS (I3MKO-XIMIYHMX Ta  OIlOJOTIYHHUX  BIACTUBOCTEH
4-aminonoxigaux 1,2,4-Tpia301-3-TIOHIB 3 HAIIIOI TOYKH 30pPY MalOTh HAYKOBY HOBH3HY, TCOPETHYHY Ta
NPaKTUYHY 3HAYUMICTb.

byno mnpomeaeHo cuHTE3 4-aMiHO-5-(XiHOMH-2-11)-4H-1,2,4-Tpia301-3-TiOJly Ha OCHOBI SIKOTO
OTPUMAHO PSII HOBUX 4-MeTWi(apuil)ileHaMiHOMOXiMHUX. J[Is CHMHTE30BaHHMX CIIOJIYK JOCIIJKEHO
(b13uKO-XIMIYHI BJIACTUBOCTI. By/0OBY OTprMaHUX PEUYOBHUH MiATBEP/KEHO 3a JOIMOMOIOK0 €JIEMEHTHOTO
amamisy, I4 — crmekrpockomii Ta "H SIMP — crexTpomeTpii, a iX {HAMBiZyaTbHICTB 3a JOOMOTOIO
TOHKOIIIAPOBOi XpoMarorpadii.

OTpumaHni CHOJNIyKH TepenaHi Ui BUBYCHHS MPOTUMIKPOOHOI, MPOTUTPUOKOBOT aKTUBHOCTEH Ta
BCTAHOBJICHHS TIOKa3HUKIB TOCTPOI TOKCHYHOCTI.

MNOMYK ®APMAKOJIOI'TYHUX AKTUBHUX PEUOBUH CEPEJ NOXIJIHUX 5-(2,4-, 3,4-
JAUMETOKCHU®EHL)-3H-1,2,4-TPIA30JI-3-TIOHIB
Hosons JI.B., Kanaymenko A.T'.
3anopizvruii deporcagnuii meouunull yHigepcumem, Ykpaina

[Tomyk, cuUHTE3 Ta BIPOBAKEHHS B MPAKTUKY HOBHUX JIKapChbKUX 3aco0iB, BHUTOTOBJICHHX
BITYM3HSIHUM BHPOOHHMKOM, Ha CHOTOJHI € aKTyaJIbHUM 3aBJIaHHAM yKpaiHcbkoi (apmaii. [Tpu cTBopeni
OPUTIHAJILHUX JIIKAPCHKUX 3aCO0IB TOJIOBHHM € HU3bKAa TOKCHYHICTh Ta BHUpPaXEHUU (apMaKOJIOTIYHUI
e(dexT.

Jlani HayKOBO-TEXHIYHOi JiTepaTypH cBimyaTh, w0 sapo 1,2,4-Tpuazony € CTPYKTYpHUM
(¢parMeHTOM JTIKapChKUX MpenapariB 3 MNPOTUTPUOKOBOIO, TPOTUBIPYCHOK, AaKTOMPOTEKTOPHOIO,
renaTonpoTeKTOPHOI0, AHTUTIOKCHYHOIO, MPOTUITYXJIMHHOI, HEHPOTPOMHOI, aHTHOKCHIAHTHOIO JII€I0,
TaKOXX € PEYOBUHH, IO 3HAXOJATHCA HA CTaJil BIPOBA/KEHHS Y BUPOOHUITBO B SKOCTI BETEPHHAPHHUX
3aco0iB.

AJie HEIOCTaTHhO BHBUYEHO (hapMaKOJIOTIYHY aKTHBHICTH B psmi 2,4 Tta 3,4-mu3amimenux 1,2,4-
Tpia3zon-3-TioHy. Tomy cuHTe3, BUBUEHHS (i3UKO-XIMIYHHMX Ta OlonoriyHuX BiactuBocTeit 2,4 ta 3.4-
mu3amimenux 1,2,4-tpiazon-3-TIOHIB 3 HAIIOi TOYKH 30py MalOTh HAYKOBY HOBH3HY, TEOPETHUHY Ta
MPAKTUYHY 3HAUUMICTB .

Hamu nipoBeneHo cunte3 HOBHX 5-(2,4-, 3,4-mumerokcudenin)-3H-1,2,4-tpia3oi-3-i1)Tio)HITpiiB
ta 5-(2,4-, 3,4-numeroxcudenin)-3H-1,2,4-tpia305-3-i1)Ti0)KUCIOT, BUXITHUMH PEUYOBUHAMU CHUHTE3Y
oym 5-(2,4-, 3,4-numetokcudenin)-3H-1,2,4-tpiazon-3-tionn. ByaoBy CHHTE30BaHHMX  CITOJYK
HiATBEP/KEHO KOMIUIEKCHUM BHKOPHCTAaHHSM eJleMeHTHoro asamizy, Y ®-, [U-cnekrpockomii, [IMP- i
Mac-CHEeKTPOMEPTIi, a IX 1HAMBIIyalbHICTh METOIOM TOHKOLIAPOBOI XpoMaTorpadii.

B 1eit yac BUB4aEMO TOCTPY TOKCHYHICTh, MPOTHTPUOKOBY, MPOTHU3AMAIBHY Ta aHTHOKCHIAHTHY
(dbapMakoIOTiyHi AKTUBHOCTI CHHTE30BaHHUX CIOMYK.

CHUHTE3 TA BUBUEHHS BIOJIOTTYHOI AKTUBHOCTI S-TIOXIJTHUX 4-R-5-
®EHETWJI-3H-1,2,4-TPIA30JI-3-TIOHIB
Irnarosa T.B., Kammaymenko A.I'., 3o3ynunens J[. M.
3anopizvruil depoicagruii meouuHull yHieepcumem, Yxpaina

Po3BUTKOM CHHTE3y TETEepOLMKIIYHUX CIOJYyK Ha JaHWW Yac 3aliMaeTbcs BEJIMKA KUIBKICTb
HAYKOBIIIB, OCKIJIbKH BOHHU SIBJISIIOTHCS OJJHUM 3 HaWTMEPCIIEKTUBHIIINUX HAMPsIMKIB B XiMIuHIN ramy3i. Ha
OCHOBI ITMX PEYOBHH Mail’ke KOKHUH JIeHb CTBOPIOETHCS BEIMKAa KUIBKICTh albTEpPHATUBHUX [DKEpEN
€HepTii, MPOAYKTIB arpapHOi MPOMHUCIOBOCTI, MOJIMEPHUX MaTepialiB Ta JIKapCchkux 3aco0iB. CTBOpEHHS
HOBHUX BHCOKOE()EKTHBHHUX Ta MAJIOTOKCHYHHUX JIIKAPCHKUX 3aC00IB HA CHOTOJHINIHIN JCHb SIBISAETHCS
HalBaXJIMBIIIUM NHUTAHHSIM Ha YKpaiHCbKOMY (apMaleBTUYHOMY pUHKY. OCKIJIBKH TOJOBHOIO METOIO
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cTBOpeHHS HOBUX BAP sBIIsSIETBCS 3aMilIeHHs IMITOPTHHX JIIKAPCHKUX 3aC001B, SIKI MalOTh JOCUTHh BUCOKY
iHY, [0 POOUTH X MAJIIOJOCTYITHUMU JIJIsl HACEJICHHS.

Hocnimxenus mnoxigaux 1,2,4-Tpia3on-3-TiOHIB € HaWOUIBII MEPCHEKTHBHUM Ta I[IKABUM
HANpsIMKOM, TaK SIK BOHM MAalOThb INUPOKUH CIEKTpP il OJHOYACHO 3 HU3BKOI TOKCHYHICTIO MOXiJIHUX
JaHoi reTepouukiaiyHoi cucremMu. CydacHa MeEAMIMHA YCIIIIHO BHKOPUCTOBYE 1X B  SKOCTI
MPOTUTPUOKOBUX, MPOTHITYXJIMHHUX, AHTHOKCHIAHTHUX, TEMaTONMPOTEKTOPHHUX, AHTUICTIPECUBHUX Ta
MPOTHUBIPYCHUX JIIKAPCHKHUX 3aCO0IB.

He nuBnsumch Ha BENHMKY KUIBKICTH MyOikaiiif, B HAyKOBO-TEXHIYHIH JIiTepaTypi MPaKTUYHO
BIJICYTHI BiJTOMOCTI IIOJ0 CUHTETUYHUX, (PI3UKO-XIMIYHHKX Ta O10JIOTIYHUX BIACTUBOCTEH noxinuux 1,2,4-
Tpia3oiy, U0 MAIOTh Y CBOEMY CKJIafl (PeHETHIIbHUI 3aMiCHHUK.

AKTYyaJlbHICTh JIOCIII/DKEHb Ta TMOJQJIBIIMKA PO3BUTOK MOXigHUX 1,2,4-Tpia3oity IOIIIBHUM
SBIISIETHCA TPOTHO3YBAHHSA AaCIHEKTIB O010JOriYHOi aKTHBHOCTI HOBUX CIIOJNYK, L0 Oyne CHpUsATH
3aCTOCYBAHHIO iX BJIACTUBOCTEH Yy (papMarlii Ta MeIUIUHI.

Hamu Oyno mnpoBeneHO Ha OCHOBI KOMIT IOTEPHOTO TPOTHO3Y Bifbip cmekTpa O6iojoriuHoi
AKTUBHOCTI CIIOJIYK. Y MeEKax Takoro BH3HAUCHHS HE BPAaXOBYIOThCS (PAKTOpIB, IO BIUIMBAIOTH Ha
KUJIBKICHI XapaKTePUCTUKU O0i0J0riuHoi aKkTWBHOCTI pedoBHH. Came TOMy Ied MeTOoJ BH3HAYCHHS
0107I0T1YHOI AKTHUBHICTH SIBIISIETHCS JIMIIE SKICHUM. METOI0 HAIIOro JOCHIKEHHS CTaB CHHTE3 Ta
BUBUYEHHS OioyorigHoi akTuBHOCTI 4-R-5-penermn-3H-1,2,4-Ttpia3on-3-TioHIB. 3a JaHUMHU MPOTPAMH
PASS Online BcTanoBneHo, 1m0 BiH TOKa3aB cebe SAK NPOTUMIKPOOHM, MPOTUTPUOKOBHIA,
YKAPOZHIKYIOUNH, aKTPOITPOTEKTOPHUN, aHTHTIMTOKCUYHHN Ta TIMOTIIIKeMIYHUH 3aci0

OTpuMaHi CHIOJYKH TIEpeIaHi 1)l BUBYCHHS BCTAHOBJICHHS IOKA3HUKIB TOCTPOT TOKCHYHOCTI.

QSAR AHAJII3 MIPOHUKHOCTI PEUOBUH KPI3b TEMATOEHIIE®AJITYHUM BAP’EP HA
MOJAEJIAX PAMPA
Kocurcebka I.IL. 4, Ornivenxo JLM.}, [[Iupukanosa A.02 Ky3bMmin B.e!
Y Disuxo-ximivnui incmumym im. O.B. Boecamcvkoeo HAH Yxpainu, Ykpaina
200ecoruti HayionanbHUL MeOUUHUT VHieepcumem, Ykpaina

Jiga ycmimHOi  Tepamii  psAy 3aXBOPIOBaHb IEHTPaJIbHOI HEPBOBOI CHCTEMH (XBOpobOa
AnbureiimMepa, 1HCYJIbTH, MyXJUHU MO3KY Ta 1H.) HEOOXITHMH IIBUIKUHN 1 JETKUH JOCTYN JIKapPChKHX
3aco01B 3 KpOBI Y MO30K HUIXOM IojojdaHHs remaTtoenuedaniunoro 6ap'epy (I'Eb). lns nocnimxenus
OPOHUKHOCTI pedoBUH kpi3b ['EB 3actocoByeThes psa MeToniB. KilacuuHuM € mpoBeAeHHs AOCIIIIB Ha
XKHUBHUX opraHizmax (in vivo). HoBi JOCATHEHHS HayKd 3pOOMIM MOMIIMBUMH CKCIICPUMEHTH Ha
KIITHHHUX KynbTypax (in Vitro), a takox komm'torepHe MopenroBanHs (in Silico). 3acrocyBanHs
teopeTnyHUX MetoaiB (QSAR/QSPR) s OmiHKM BeNWYMH, IO XapaKTepU3YIOTh NMPOHUKHICTH Kpi3b
I'Eb pe4oBuH, 110 AOCHIIKYIOTHCS, € JOCUTh AaKTyaJlbHUM 3aBJaHHAM. [y OUIBLIOCTI JIKIB IAacHBHA
IuQy3is € OCHOBHUM MPOILIECOM MEPEMILIEHHS iX 3 KPOBOTOKY Y Mo30K. Ha mepmmx eramax po3poOku
JIKIB, KOJIU JAOBOAMTHCS MPOBOJUTH CKPUHIHT BEIMKOI KIJIbKOCTI PEYOBHUH, MOXKHA 3HAUHO MPUCKOPUTH
poboty, BUkopucroByroun moaeiab PAMPA (parallel artificial membrane permeability assay), 3acHoBaHy
Ha 3aCTOCYBaHHI IUTYYHO CKOHCTPYHOBaHMX KIITUHHMX MeMOpaH. PAMPA HaifOinbml akTHBHO
BUKOPUCTOBYETHCS JIJIs TOCIIIKEHb JIOCTYITHOCTI IIPEnapaTiB yepe3 MITYHKOBO-KUIIKOBUHA TPAKT 1 IKIPY,
npote Oyna po3polbiieHa cucTeMa Ha OCHOBI MOJIAPHUX JIIIAIB MO3KY CBUHI, PO3UYMHEHHX Y J0AEKaHi, 1110
JI03BOJIsIE TOPIBHIOBATH PeUOBMHU 3a 31aTHicTio nonatu ['EbB [1].

MeTo10 1bOro TMOBIJIOMIIEHHS € aHaji3 BIUIUBY CTPYKTYpPU PEUOBHUH, IO JOCIHIKYIOTbCSA, Ha
NPOHMKHICTh JaHuX peuoBHH kpi3b ['Eb. O6'ektom mocnimpkenHs crana Bubipka 3 104 pisHOMaHITHUX
JTKApChKUX PEYOBHUH 3 TTACHBHOIO MPOHUKHICTIO, OTPUMAHOIO 3a Jonomoroio Mmerony PAMPA [2].

IIpy BUKOpPHUCTaHHI CHUMIUIEKCHOTO Miaxoxy [3] omucy MOJEKYISpHOI CTPYKTYypH MOOYIOBAaHO
QSAR mogeni 1 npoBeeHO aHali3 BIUIUBY CTPYKTYpHHUX (DakTOpiB Ha MPOHUKHICTH peuoBUH Kpi3b ['EB.
Jlnise BCTAaHOBNICHHS 3B'SI3Ky CTPYKTypa - BJIACTHBICTh BHKOPHCTOBYBAIM METOJ YACTKOBHUX HANMEHIIMX
kBaapariB (PLS) 1 meTon “BumankoBoro micy” (RF), mo mobpe 3apekomenmyBanu cebe mpu moOyaoBi
MoJieniell 3 BeTMKUM YHCIOM MOJEKYISpHUX aeckpunrtopiB. IIpu moOymosi PLS-cmiBBiaHOIIEHHS yci
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MOJIEKYJ M OYyJIO BKJIFOYEHO 1O HapuyaHHS. OTprMaHa MOJENh Ma€ HACTYIHI CTaTHCTHYHI XapaKTePHCTHKU:
xoeirient nerepminarii R? = 0.83, koediliienT aeTepMiHaii, 0GUHCICHHI B PAMKAX IPOIELYPH KOB3HOIO
KOHTPOJTIO, Q?= 0.74. JIis1 BUKIIOUCHHS MOXKIIMBOCTI TIOMHJIKOBO] KopesIii Oyiia mpoBeieHa Impoleaypa
Y - Scrambling, B pesyibrati mpoBeeH s SKOi 6yii OTpEMaHi HacTymHi mokazauku: R%(scr)= 0.10+0.01,
Qz(scr)Z 0.04+0.01. byno BU3HAYeHO, IO HAMOUTLITUI BILUTMB Ha NMPOHHUKHICTH pedoBUH Kpi3b [ Eb Mae
nmino¢ineHicTs  (44%). BigHOCHMII BIJIMB  BaHAEPBAaJbCOBUX B3AEMOMIN, MPHUPOJM AaTOMIB 1
eleKTpocTaTuyHoro Qgaxtopy craHoBUTH 21%, 16% 1 15%, BianoBigHO. 3pobieHO aHAI3 CTPYKTYPHHUX
(parMeHTiB, Ha OCHOBI SIKOTO BH3HAYEHO (pparMeHTH, IO HAUOUIBII CHOPUSAIOTH a00 MEPEelIKOKAIOThH
MPOHUKHOCTI peuoBuH Kpi3b ['Eb. JIyig omiHKu 31aTHOCTI 10 MporHo3y Oyia orpumana RF mozpens, ska
Ma€ HACTYITHI CTATHCTHHYHI XapaKTEpPUCTHKI: Koe(illieHT gerepMiHarii 1 HaBuarouoi Bubipki R? = 0.97,
Koe(illieHT IeTepMiHallii, 00YHCIICHUI BUKOPHCTOBYIOUH MpoLeaypy «out-0f-bagy, Rz(oob), =0.71.
Otpumani pesynbraté QSAR anamizy MoxXyTh OyTM BHUKOPHUCTaHI JUISl TONEPEAHBOTO CKPUHIHTY
PEUYOBHH, a TAKOK MOJICKYJISIPHOTO JIM3aifiHy HOBHX JIIKAPCHKUX PEUOBHH, SIKi OyIyTh 3[aTHI MIPOHHKATH
kpi3s I'EB.
Jliteparypa:
1. Kansy, M., Senner, F., & Gubernator, K. // J. Med. Chem. — 1998. — 41(7). — P. 1007-1010.
2. Avdeef, A.// (2nd ed.). Hoboken, NJ: Wiley-Interscience. — 2012. — 698 p.
3. Kuz’min V.E., Artemenko A.G., Muratov E.N. [et al.] // In Rec. Adv. in QSAR Studies, Eds. T.
Puzyn, J. Leszczynski, M.Cronin, Springer. — London, 2010. — P. 127 - 176. — 422 p.

IMO3BAEKCIIEPUMEHTAJIBHAM CKPUHIHT PI3BHOMAHITHUX OPTAHIYHUX CIIOJIYK
3JIATHUX TIPOHUKATH KPI3b TEMATOEHIE®AJIYHAM BAP’EP TA OIITHKA iX
BIOJIOTTYHOI AKTUBHOCTI
Ornivenxo JI.M.}, Kocuucpka I'.I1. 1‘2, [[Iupukamosa A.O.Z, Ky3bmin B.c.

Y\ ®isuko-ximiunui incmumym im. O.B. boeamcvkoeo HAH Yxpainu, Ykpaina
200ecorut HAayioHanbHUll MeOuyHUll yHieepcumem, Yxpaina

I'emaroennedaniuynuit 6ap'ep (I'EB) sBasie coboro cenexkTuBHUN GUIBTp, SKUNH JO3BOJISE
MOKMBHUM PEYOBHHAM MPOHUKATH 3 KPOB'SHOTO PyClia Y MO30K, 1 BUBOJIUTHU MPOJYKTH KUTTEIISIIBHOCTI
HEpBOBOi TKAHWHU Ha3aJl y KPOBOHOCHE pycio. Y pasi JKiB, 3aBJaHHs SIKUX 3HAXOJUTHCA B MO3KY,
nonosnanHd ['EB € ckmagHuM 3aBIaHHSM, OCKUIBKM OCHOBHA posib Oap'epy mMossirae B HIATPUMII
rOMEOCTa3y MO3KY 1, BIATIOBIJTHO, YTPYIHEHHI IPOHUKHEHHS YY>KOPITHUX PEYOBUH Y MO3OK.

Metoro 1iei  pobotm € 3acrocyBanHs QSAR  MomenroBaHHS IS TIOMEPEIHBOTO
M03a€KCIIEPUMEHTAILHOTO CKPUHIHTY II0JI0 OLIIHKHM BA)KJIMBUX BJIACTMBOCTEH MOTEHUIHHUX O10JOTIYHO
aKTUBHHMX PEYOBHUH, K1 3/1aTHI IPOHUKATH Kpi3b reMaToeHIedaniuHuii 6ap’ep.

VY pi3HHUX JKepenax HayKoBOi 1H(oOpMaIlii, BKIo4aoun [HTepHeT, HayKoB1 MOHOTpadii, HAyKOBY
nepiofuKy, MeauuyHi BeO-cTopiHku ToIIo Oyno MpoBeaeHO MOWyK iH(opMarii 11070 NMPOHUKHEHHS
PI3HOMaHITHUX OpPraHIYHMX CHONyK (cepen sikux € Bimomi Jiku) Kkpizb ['EB. Ycboro Oymno 3i6pano
iHpopMaito moa0 608 crnonayk, Ipu HbOMY PO3TIISAATUCS Pi3HI METOJM OLIIHKM MPOHUKHEHHS PEUYOBHH
kpizb ['Eb. Cepen nux 608 cronyk Oyno 3HaiiieHO HAcTymHy iHdopmarito: mis 325 choiayk €
indopmaris mono l0gBB, mis 321 cnonyku — iHpOpMaIis OO0 HAIEKHOCTI O KIAacy PEYOBHH, IO
nponukaioTh kpizb [Eb (BBB+), abo He nponukarwots (BBB-), niust 188 conyk — nani crocoBHo 10gPS,
s 104 pi3HOMaHITHHX JIKapChbKMX PEYOBMH JiaHI LIOJ0 IMAaCHBHOI MPOHMKHOCTI, OTPHUMAHOi 3a
noromororo metony PAMPA, Ta nns 192 cnonyk € naHi moao npoHukHeHHs kpi3b ['ED 3a momomororo
nepeHocHuka P- riikonpoteiny. BukopucroBytoun knacudikaniiny QSAR mozens [1] it po3paxyHKy
MOJKJIMBOCTI NMpOHMKHEHHsI pedoBUH Kpidb I'Eb, sika Oyna po3poOieHa 3a JOMOMOTOH CHUMILIEKCHOTO
NPEJCTaBICHHS MOJIEKYJIAPHOi CTPYKTypH [2], Oyno BusBIeHO, mo 349 Momnekyn i3 3HaiiieHoi 6a3u
pedoBUH He npoHuKaroTh Kpi3b ['Eb. Bianosigno, 259 monekyn mMaroTh MOXKIUBICTh MPOHUKATH KPi3b
I'Eb. [Ins cnooiyk, L0 JOCHIIKYIOTbCS, OYyJ0 TPOBENEHO I03aeKCIePUMEHTAIbHUNA CKpPUHIHT,
BUKOPHCTOBYIOUM PO3POOJIEHI paHillle y paMKax CUMIUIEKCHOTO MiAXOAY MPEICTaBICHHS MOJIEKYISPHOI
CTPYKTYpu Mozeni Ha JinodinbHicTi [3], po3unHHOCTI y Boai [4], myrarenHocrti [5]. Byno mposeneno

24



CITIPAMOBAHHWH ITOLIYK BIOJIOTTYHO AKTHBHHX PEYOBHH |
DIRECTED SEARCH OF BIOLOGICALLY ACTIVE SUBSTANCES

JOCITIJDKEHHS WMOBIPHUX (apMaKOJIOTIYHMX Ta TOKCHYHHX €(EeKTIB 3a JOTMOMOTOK KOMIT FOTEPHOI
cucremu PASS (Prediction of Activity Spectra for Substances — mnporno3 crekrpiB 6ionoriqnoi
aKTUBHOCTI opraHiyHux cmouyk) [6]. Merox mo3Boisiec BupaxoByBath HMOBipHicTH (P,) meBHOT
AKTUBHOCTI, BIUIMB HA NIeBHI (DEPMEHTHI CUCTEMH OpPTaHi3My JIIOHHH.

TakuM 4YHMHOM, CTBOPEHO I1HCTPYMEHT, IO JO3BOJISIE TIPOBOJIUTH pAI[IOHAIBHHHA BIIOIp
HNOTEHIIIMHUX JIIKaPChKUX PEYOBUH 3 YpaxyBaHHIM HE TUIbKA MOXIJIMBOCTI MpoHUKHEHHA Kpi3b ['EB, ane i
KOMIUJIEKCY 1HITUX HEOOX1THUX BJIACTUBOCTEH.

Jliteparypa:
1. Polischuk P., Mokshyna O., Kosinskaya A. [et al.] / In Adv.in QSAR modeling, Ed. Kunal Roy. —
2017. — Springer. — P. 107 - 148.
2. Kuz’min V., Artemenko A., Muratov E. [et al.] / In Rec. Adv. in QSAR Studies, Eds. T. Puzyn, J.
Leszczynski, M.Cronin, Springer. — London, 2010. — P. 127 - 176. — 422 p.
Ognichenko L., Kuz’min V., Gorb L. [et al.] // Mol. Inf. — 2012. — V. 31. — P. 273 - 280.
Kovdienko N., Polishchuk P., Muratov E. [et al.] // J.Mol. Inf. — 2010. — V. 29. — P. 394 - 406.
Sushko Yu., Novotarskyi S., Korner R.[et al.]//J.Chem.Inf.Mod. — 2010. — V.50. — P.2094 - 2111.
Owmmonos [[.A., ITopoiikos B.B. // Poc. xum. xypH. — 2006. — T. 50, Ne 2. — C. 66-75.

oA w

CHUHTE3, CIIEKTPAJIBHI XAPAKTEPUCTUKHU TA PO3YUHHICTD
2-, 3-, 4-KAPBOKCUETUJIIPUIUHIIO TEKCA®TOPOCUJIIKATIB
SIK HOTEHIIMHUX AHTUKAPIECHUX ATEHTIB
JlutBunuyk [.B., Humkin 1.O., I'eneMmOonbar B.O.

Ooecvkutl HayioHATLHUL MeOudHUll YHigepcumem, YKkpaina

AMOHIO TekcadTopocHiIikaTh 3 O10JOTIYHO AKTUBHMMH KaTiOHAMH € 00’€KTaMu aKTUBHOTO
BUBYCHHS SIK MEPCIIEKTUBHI aHTHKAPIECHI areHTH. 3aBIsKU crenu(igHOMy MeXaHi3My aHTHKapiecHOI il
Il CIOJYKH MaroTh IEBHI MepeBard Mepel TPaAuliMHUMU MpenaparaMud (TOPHAHOI Tepamii Kapiecy.
Panime Oyno mokazanHo, mo 2-, 3-, 4-KapOOKCUMETHIMTIPUIANHIID TeKCAPTOPOCHIIKATH BOJIOIIIOTh
BUCOKOIO KapiecnpodinaktuyHoro edextuBHicTio (KIIE); 30kpema, ciinb 4-KapOOKCHMETHIIIPHIUHIIO
nemoHctpye makcumanbHy KIIE, 1o nepesepunye ananoriunuii nokazHuk s NaF y 5 pasis.

Mertoro poOOTH € CHHTE3 Ta BCTAHOBJIEHHS (P13MKO-XIMIYHMX XapaKTEePUCTHK HOBHX CIOIYK — 2-,
3-, 4-kapOOKCUETHIITIPUANHIIO TeKCAPTOPOCHITIKATIB SIK MOTEHI[ITHUX aHTHKAPIECHUX areHTiB, KaTIOHU
SKHMX MICTATh MpOTU3analbHuil papmakodop — 3aIUIIOK MPONIOHOBOI KHCIOTH.

Y poboTi BUKOPUCTOBYBAIHM KOMEpIiiHi 2-, 3-, 4-TIPUIHHIIPONIOHOB] KUCIOTH (L1 -3 Sigma
Aldrich, 97, 98, 97 %, BinnoBiaHO), Ta KpeMHiH(TOpoBOAHEBY KucIOTy (45 %, u.m.a., Peaxum). IU-
CIIEKTPH MOTTIMHAHHS peecTpyBain Ha criektpodoromerpi Spectrum BX II FT-IR System (Perkin-Elmer),
mac-ciektpu El — cnekxtpomerpi MX-1311, mac-cnextpu FAB — cnextpomerpi VG 7070 (VG
Analytical), sik MaTpuILt0 BUKOpHCTOBYBaiU riuinepuH. Crnekrpu SIMP Bk peecTpyBalld Ha CHEKTPOMETPI
Varian Gemini-200 (188,14 MI'1, po3unHHHUK — JIMCO-dG, erajon CFCl3). BusnaueHHsI pO3YMHHOCTI
rekcadTopocuIIiKaTiB MPOBOAMIIM BiAMOBIIHO 10 pekoMeHaaniil JDY.

Cunres comeit (LY®H),SiFs (I1-111 BiamoBinHo) 3milicHIOBaNM LUIIXOM B3a€MOXIl rapsunx
METAaHOJBHUX PO3YMHIB OPraHIYHUX OCHOB 1 po3uuHy 45 %-Boi KpeMHIH(TOPOBOJHEBOI KHCIOTH
(monpHe cmiBBimHOmEHHs L : HySiFg = 1 : 3), Buxin cranoButh 95 — 98 %. Ckiam CHHTE30BaHHMX
kpuctamiuHux crnonayk o6imoro (I, Il) i cBiTno-kopuuneBoro koiwsopy (I11) BcranoBneHuit 3a gaHuMu
elIeMEHTHOTO aHawTi3y. B Mac-criektpax FAB comeii peectpyrotbes mikn ionis [ML™*+H]" (m/z = 152, |
=57, 58, 25 %, BiAnoBigHO), B Mac-cnekTpax EI — miku ioHiB [ML1_3]+' (m/z = 151, | = 6, 36, 75 %,
BiZMOBiZHO) i MPOXYKTIiB ix (parmenramii, a Takox mik iomy [SiFs]™ (m/z = 85, | = 21, 40, 67 %,
Bianosinuo). B IU-cnexrpax I-111 konmusanns v(N'H) xaTioHiB BusBIsIoTECA B 06macTi 3250 — 3000 cM™
1, kosuBaHHS Vas(CH2), vs(CH2) 1 85(CH>) — 6mussko 2930, 2850 1 1460 cm L. Konusanus V(SiF) 1 8(SiFy)
anioHiB SiFs® BHSBISIOTHCS npu 740 i 480 — 440 cm . V cnextpax SIMP F kommekcis I-111 aHiOHYy
SiFe®” BilIOBITAIOTH CHHIIETHI CHIHANH 3 XiM. 3cyBOM Oim3bko O = —129,0 M.A., sKiil € XxapakTepHUM
IUTSL COJIeH aHIOHY SiFez_.
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Comi I, Il myxe nerko po3umnHi y Bofi, |11 nerko po3unnna y Boxi, I-111 myxe mano po3unnHi B
MeTaHodi, | gyxe mano po3unnHa B etaHomi (96 %), 11, 111 npaktuuno Hepo3zunHHa B eranoui, |, 11 merko
po3uunHi B JIMCO, |11 momipHo pozunnna B JIMCO.

Busuenns KIIE i roctpoi rokcuunocti conyk I-111 € mpeamerom Hammx noganbmmx 10CIiKEHb.

NOMYK NMPOTUMIKPOBHUX AT'EHTIB CEPE/ 6,7-AUT'IAPO-2H-
[1,2,4] TPUA3ZUHO|2,3-cC] XIHA3OJIIH-2-OHIB
Mocxkanenko O.C., Bocko6oiinik O.10., Kosanenko C.1.
3anopizvkuti depoicagruti meouuHull yHisepcumem, Yrpaina

CyuacHuii (apManeBTHUHUI PHHOK Mae OaraTuii acOPTUMEHT NPOTUMIKPOOHHMX JIKAPCHKHX
3aco0iB. He 3Bakaroum Ha 1€ mepe;] JIF0ICTBOM BUHHMKAE MPOOJIeMa PE3UCTEHTHOCTI MIKPOOPTaHi3MiB 10
NPOTHMIKPOOHHUX TpenapariB, a 3BiICK HE MOXJIMBICTh TOCATHEHHSI 0a)KaHOTO TEParieBTUYHOTO €(eKTy.
Tomy momryk HOBHX O10JIOTIYHO AaKTUBHHMX PEUYOBHH 3 BHCOKOI MPOTUMIKPOOHOI aKTHUBHICTIO
3aJIMIIAETHCS AKTYyATbHUM MTUTAHHSIM ChOTOJICHHSL.

Meroto pobOTH OyB CHHTE3 HOBHX MOXimHUX 6,7-muriapo-2H-[1,2,4]tpuasuno[2,3-C|xinazonin-2-
OHIB, BUBYEHHS X IPOTHUMIKpPOOHOT aKTUBHOCTI.

CropsiMoBaHa CTPYKTypHa Moau(Dikallis 4acTKOBO riapoBaHoi [1,2,4]rpuasuno[2,3-c]xiHa30aiHOBOT
CHCTEeMH 3AiiicHIOBanach [5+1]-nuKiIoOKOHAEHCamie€lo aHuUTHIB 1 3 pi3HOMaHITHUMH KapOOHITBHUMH
cionykamu  (mapadopm, amiparuuHi Ta apoMaTHuHi anbaeriau). IIpu 1bOMY YTBOPIOETBCS CYMIII
€HAaHTIOMEPHHX (R-,S-i30mepn) 6-MOHO3aMIIIEHIX 3-R-6,7-murigpo-2H-[1,2,4]rpuazuno|2,3-
c]xiHa3zomnin-2-oHiB (2, 3, cxema). Haiibinbm cnpuaTianBi yMOBU ISl IPOBEACHHS 3a3HAu€HOI peakiii
OyIJi0 KUI ATIHHS BUXIAHUAX CIOJYK B OLTOBIH KHCIOTI MPOTATOM 3 TOAMH.

n ([>—COH HYA)n n=1, 3,4

Cxema

| ' ©
N R H H
1 —
\ I ) HO*&CHZ o]~H . 060 R,COH N\i/Rz Ry=H, i-Pr, i-Bu
N<
N

1.1-1.4 AcOH, t |
Ry=Me, Ph, 4-FCgH, 4-MeOCgH, N\”/LR1
3437 |
2.1 Ry=Ph, n=1, 2.2 R, = 4-MeOCgH,, n= 1, 2.3 R=4-FCgH,, n=1, 3.1 R;=MeOCH,, Ry_ i-Pr 3.2 R;=4-FC¢Hy, Ry i-Pr_

2.4 R;=Me, n=3, 2.5 Rj= 4-MeOC¢H,, n=3, 2.6 R;= 4-FC¢Hy, n=3, 3.3 R;=Me, R, i-Bu 3.4 R;=Ph, R, i-Bu_ 3.5 R;=4-MeOC¢H,, Ry i-Bu.

2.7 R,=Me, n=4, 2.8 R,;= MeOC¢H,, n=4, 2.9 R = 4-FC¢H,, n=4 3.6 R;=4-FCgH,, Ry- i-Bu_3.7R;=Ph Ry_H

BynoBy crionyk miaTBepIKEHO KOMIUIEKCOM (PI3MKO-XIMIYHUX METOJIB (eleMeHTHu# aHaiis, [Y-,
'H, BC sAMP-, XpoMaTo-Mac- Ta Mac-CIEKTpH).

[IpoTuMiKpOOHY aKTHUBHICTH CHOJYK BU3HAYAJIM METOJOM JIBOKPAaTHHX CEPIMHHUX DPO3BENEHBb Yy
PIIKMX MOXXUBHHUX cepefoBuInax. JlocmimkeHHs npoBoauian Ha Oynbitoni Mrionep-Xintona. B sxocrti
KOHTPOJIIO POTUMIKPOOHOI aKTUBHOCTI CIOJIYK BIIHOCHO JIO JOCHI/KYBaHHMX HITaMiB MIKpOOPraHi3MiB
3aCTOCOBYBAJIM CyOCTaHIIII0 aHTHOAKTEPIaIbHOTO Mpenapary — Qypauniit.

[IpoBenennit MIKPOO10JIOTTUHHI CKpUHIHT  TIOKa3aB, i (e} 3-enin-6,7-murinpo-2H-
[1,2,4]Tpuazuno[ 1,5-C]xiHa3onin-2-o1 (3.7) mposiBise MOMIpHY aHTHOakTepianbHy akTuBHICTH (MIK
100,0-200,0 MKr/mMi) mOmO BCIX JOCHIIKYBaHMX INTaMiB MiKpoopraHi3miB. Toji sIK BBEIACHHSI Yy
MOJIOXKEHHS 6  TiIpoBaHOI  TPHUA3MHOXIHA30JIHOBOI  CHCTEMH  LUKJIOmponuibHux  (2.1-2.3),
UKJIONEHTUIIBHOT (2.6) Ta i300yTiibHOT (3.3) TpyN MPUBOAMTE 0 MOCUIICHHS aKTUBHOCTI MO0 IITaMiB
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St. aureus Ta P. aeruginosa (MIK 50,0-200,0 wmkr/mi). Ilomanbiie pO3IIUPEHHS IHKIY 0
UKJIOTEKCUIIBHOTO (parmMeHTy (2.7-2.9) y monoxkeHHs 6 NPUBOIUTH 10 3HAYHOTO IHTIOyBaHHS BCiX
mramiB (MIK 25,0-100,0 mxr/mur). BaximBo, mo Ha NPOTHMIKPOOHY aKTHBHICTh Ma€ IEBHHM BIUIMB
3aMiCHUKa B MoJioxkeHHi 3 y conmykax 2.1.-2.9 ta 3.3. Tak, 6inbin Bucoka inridyroda koHmnenrparis (MIK
25,0-50,0 MKr/Mi1) XapakTepHa JJIs CIIOYKH 2.7 3 METHIILHOIO TPYIIOK0 Y MOJIOXKEHHI 3.

Buxonsun 3 oTpUMaHHX pe3yabTaTiB BUBYCHHS MPOTHMIKPOOHOI aKTUBHOCTI NESKUX MOXITHHUX
BCTaHOBJIEHO, 10 3amimieHi 3-R-6,7-murigpo-2H-[1,2,4]rpuasuno[2,3-c]xiHa30/MiH-2-0H1 TPOSIBIIAIOTH
OPOTUMIKPOOHY AaKTHUBHICTh 1 € NEPCHEKTUBHUMHU JUIS TOAAJBIIOTO CIPSIMOBAHOI CTPYKTYpPHOI
Moaudikariii.

DOCKING STUDIES OF N-CYCLOALKYL-(CYCLOALKARYL)-2-[(3-R-2-OXO-2H-
[1,2,4]TRIAZINOI[2,3-C]QUINAZOLIN-6-YL)THIOJACETAMIDES TOWARDS TO COVID-19
Antypenko O.M., Berest G.G., Kovalenko S.I.
Zaporizhzhia State Medical University, Ukraine

There are seven coronaviruses known to infect people. Four of them are 229E, NL63, OC43, and
HKUL1 that typically cause a cold and only rarely result in death. The other three - MERS-CoV, SARS-
CoV, and the new SARS-CoV-2 - have varying degrees of lethality. In the 2003 SARS outbreak, 10
percent of infected people died. Between 2012 and 2019, MERS killed 23 percent of infected people.
Although the case fatality rate of COVID-19 is lower, the virus has already killed more people than the
other two outbreaks combined, which some have attributed to the pathogen’s fast transmission. That’s
why search of new potential inhibitors of COVID-19 is up to date.

In previous works of our research group antiviral activity of [1,2,4]triazino[2,3-c]quinazolines has
already been proved [1]. That’s why it was interesting to check the affinity of N-cycloalkyl-
(cycloalkaryl)-2-[(3-R-2-0x0-2H-[1,2,4]triazino[2,3-c]quinazolin-6-yl)thio]acetamides towards to
COVID-19.

The research was conducted by flexible molecular docking, as an approach of finding molecules
with affinity to a specific biological target. Macromolecule from Protein Data Bank (PDB) was used as a
biological target, namely COVID-19 main protease (PDB ID - 6LU7) [2]. Vina was used to carry docking
[3]. For visualization Discovery Studio was used.

The highest affinity revealed compounds 2 with 4-(1-adamantyl)phenyl or 1-adamantyl moiety
(Fig.1). The best affinity, namely -10.0 kcal/mol had N-(adamantan-1-yl)-2-{[3-(4-methylphenyl)-2-oxo-
2H-[1,2,4]triazino[2,3-c]quinazolin-6-yl]sulfanyl}acetamide, compound encrypted as MTB-26. In case of
3-ethylbicyclo[2.2.1]heptane fragment (compounds 2) affinity was a bit lower, but still higher than the
refence peptide-like inhibitor 3. This inhibitor was taken from initial crystal structure and redocked to
have value of affinity for comparison.

B S0 s
N S N S -X
S NH X NH o-
e T Ny o O .
N. N N\ N N —
J . 0
N
e '
O (0]
1 2 3
affinity according to docking affinity according to docking affinity according to docking
-8.2-8.5 kcal/mol -8.3-10.0 kcal/mol -7.0 kcal/mol

Fig. 1. Structures of docked compounds to the COVID-19 main protease.

The visualization obtained from molecular docking by Discovery Studio (Fig. 2) indicated that
compound MTB-26 had two hydrogen bonds with the following amino acid residues: A:GLU166 and
A:THR26 (2.97 and 3.21 A). Also compound MTB-26 has electrostatic Pi-anion interactions between p-
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tolyl moiety and A:GLU166, the distance of with was 4.96 A. Besides two hydrophobic interactions of
Pi-alkyl type were observed with A:MET49 amino acid residue (4.43 A and 5.16 A correspondently).

In case of visualization of interactions between the peptide-like inhibitor 3 with the active center of
COVID-19 main protease, a significant number of interactions were traced, as shown in figure 2. It is
interesting that, this inhibitor has interactions with the same amino acid residues, namely conventional
hydrogen bond with A:GLU166 with the distance of 2.98 A and hydrophobic interactions of alkyl type
with A:MET49 with the distance of 4.73 A. Besides hydrogen bonds could be found with: A:GLY143,
A:THR190, A:GLN189, A:PHE140, A:HIS163, HIS164 and A:HIS172 and hydrophobic interactions
with: A:LEU141, A:MET165, A:LEU167, A:HIS41, A:PRO168 and A:ALA191. However, it should be
noted that the affinity of this inhibitor according to docking in most cases was inferior to the affinity of
the tested triazino-quinazolines, which coincides with the results of in vivo studies on SARS-CoV of
Virus Strain cell line Vero 76 [4]. Such preliminary tests showed that ECso, ng/ml of compounds 1 was
2.8-23 and 13-28 for compounds 2 and Slsp of compounds 1 was 0-11 and 0-2.2 for compounds 2.

E‘.M ET:165

AHIS:172

E:LEU:)ET ;m 3.69 zai 164
457 o7 -

4.27

Hydrophobicity Y
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Interactions 1.00

[ venderwaas Bl Amde-Pistacked ?gg
Il conventonal Hydrogen Band ] ax 2,00
a) [ carbon Hydrogen Bond [ Pk -3.00

4.43

" 516 |A:MET:49

Hydrophobicity
3.00

- Conventional Hydrogen Bond [: Pi-Akyl

b) B Pi-Anion

Fig 2 Visualization of affinity according to the docking a) original peptide-like inhibitor with
COVID-19 in 2d and 3d; ¢) compound MTB-26 with COVID-19 in 2d and 3d.

Interactions ‘ 0.00

As a result of conducted docking it could be stated that N-cycloalkyl-(cycloalkaryl)-2-[(3-R-2-0xo-
2H-[1,2,4]triazino[2,3-c]quinazolin-6-yl)thio]acetamides have high affinity towards COVID-19. The
research is ongoing.

References:

1. 6-Thio-substituted-2H-[1,2,4]triazino[2,3-c]quinazolin-2-ones with the dialkylaminoethyl moi ety
— a new class of antivirial agents O.Yu. Voskoboynik, G.G. Berest, 1.S. Nosulenko, L.M. Antypenko,
O.V. Krivoschey, V.M. Shvets, S.I. Kovalenko // News of pharmacy. — 2016. — Vol. 2, Iss. (86), — P. 54-
58.

28



CITIPAMOBAHHWH ITOLIYK BIOJIOTTYHO AKTHBHHX PEYOBHH |
DIRECTED SEARCH OF BIOLOGICALLY ACTIVE SUBSTANCES

2. Protein Data Bank. http://www.rcsh.org/pdb/home/home.do (Accessed March 11, 2020).

3. AutoDock Vina: improving the speed and accuracy of docking with a new scoring function,
efficient optimization and multithreading O. Trott, A.J. Olson. // J. Comput. Chem. — 2010. — Vol. 31, -
P. 455-461.

4., 3-R-6-T10-6,7-nurigpo-2H-[1,2,4]tpuasuno|2,3-c|xiHa30aiH-2-0HU: CHHTE3, (DyHKIIOHATI3AIis,
¢i3uko-xiMiuHI Ta OioNOriuHI BIAacTHBOCTI: auc. kaHA. (apmam. Hayk: 15.00.02 / bepect Iamuna
['puropiBHa; 3amopis. aAepk. Me. YH-T. - 3anopixoks, 2012.

QSAR AHAJI3 NOXITHUX N BAMIIIEHUX MOXIJHUAX 3H-TIA30.J10[4,5-b|IIIPUIAH-2-
OHY SAK NOTEHIIHHUX AHTUOKCHUJIAHTHUX 3ACOBIB
Knenina O.B., Orypuos B.B., Haban T.I.
JIveiscokuil HayionanvHull MeOuyHull yHieepcumem imeni Jlanuna I anuyvkozo, Yxpaina

VY po3poOli HOBHUX METOAIB CHHTE3y TE€TEpOLMKIIYHMX CIOJIYK 13 3aJlaHUMM BIACTUBOCTSMH,
0cOo0NMBO OiOJIOTIYHO AaKTHBHHUX pPEYOBUH, IOCTIHHO 3pocTarode 3HAYCHHS MalOTh JOCITIKEHHS 1
BUSIBIICHHSI 3B'SI3Ky "CTPYKTypa-akTHUBHICTB"' ab0 "CTpyKTypa-BIacTHUBICTB', a TaK0X pPO3BHUTOK
METOOJIOTiH KOMITFOTEPHOTO MOJIEKYJISIPHOT'O MOJICITIOBAHHSI.

Jlisi BCTAHOBJEHHA OO0 €KTUBHUX XapaKTEPUCTHK KOPEJsLii “CTpyKTypa — aHTHOKCHIAHTHA
aKTUBHICT” 3 METOI0 CTBOPEHHS TEOPETUYHOI IIATGOpPMH Ui CHPSIMOBAHOTO CHHTE3Y MOTEHIIMHUX
“nmikomnoaioHuX” Mosteky mpoBeeHo QSAR aHai3 3 BUKOPUCTaHHIM Pe3yJbTariB (hapMaKoIOTigHOTO in
VItr0 CKpUHIHT'Y aHTHOKCHUAAHTHOT akKTHBHOCTI 32 panimie cuHTe30oBaHuXx N° 3amimeHux moxigHux 3H-
tia30510[4,5-b]mipuaun-2-oHy. 3araibHi CTPYKTypH N® samileHnx moxigHux 3H-tiazono[4,5-b]mipuaun-
2-oHy Ta XiMiyHa OyzoBa 3amicHUKIB R HaBeneHo Ha puc. 1.
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Puc.1. 3aranbHi CTpyKTYpH N? 3amimeHnx moxixHIx 3H-tiazono[4,5-b]nipunun-2-ony Ta XiMiuHa
OynoBa 3amicHHKIB R

3a pesynpTaraMu aHanizy Oylo oOJepXKaHO P TPbOXMApaMETPUYHHUX MOJenei, Mo
XapaKTepU3YIOThCS SIKICHUMHU CTaTUCTUUYHUMHU TOKAa3HHUKAMU Ta BHUCOKOK MPOTHO3YIOUOIO 3JaTHICTIO.
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[aTepniperartis ofep>kaHUX MoAeNel, sAKi MICTATh 2D mpoCTOpOBHIl aBTOKOPEIAMIMHUN KOEQIIieHT
Mopana 3 marom 4, 3BaXeHUM 3a aToMHUMU Macamu, MATSAM, 103BOJsSE CTBEPIKYBATH, IO
MPUCYTHICTh Y MOJIEKYJIaX PEYOBHH CTPYKTYPHUX (PparMeHTIB i3 CyMOIO TOIIOJOTIYHUX BiJICTaHEH,
piBHOIO 4, TepMiHAIbHI aTOMH SIKUX MAalOTh BHCOKI 3HAYEHHS aTOMHHX Mac, € HebaxanuM. Onepkani 3
BukopuctanusiM 2D aBrokopemsamiiiHux iHgekciB 'epi GATS2m 1 GATS5m piBHsHHS perpecii
JO3BOJIIIOTh BCTAHOBUTH, IO MPHCYTHICTh Yy MOJIGKYJaX JOCIHI[KYBAHHX PEUOBHUH CTPYKTYpPHUX
(dbparMeHTiB 13 cyMaMH TOIOJIOTIYHUX BiJCTaHEH, pIBHUMH 2 1 5, TEpMiHAIBHI aTOMU SKUX MalOTh BUCOKI
aTOMHI MacH, BiJIIIOB1/1a€ 3pOCTaHHIO AHTUOKCUIAHTHOT aKTUBHOCTI CTIONYK.

[To6ymoBani QSAR Momeni B momanblmioMy MOXKYTh OyTH BHKOPHCTaHI IS BIPTYaJbHOTO
CKPHMHIHTY aHTUOKCHJIAHTHOT aKTUBHOCTI PEYOBHH JIAHOTO KJIACy CIIOJYK.

OCOBJIUBOCTI B3AEMO/III 2-(3-R-1H-1,2,4-TPUA30J1-5-1L.T) AHIJITHIB 3
KETOKAPBOHOBUMMU KUCJIOTAMMU TA BIOJIOI'TYHI BJACTUBOCTI CUHTE30BAHUX
CIIOJIYK
Xomonusik C.B., Kpacosebka H.1., CraBunipkuii B.B., KoBanenko C.1.
3anopizekuti depoicasHuil MeOuuHull yHisepcumem, Yxpaina

OxcokapOOHOBI KHCJIOTH Ta iX TOXIiJIHI, SIK MOHO- Ta JU- eJICKTpodinu, mpu B3aEMOIIi 3
PI3HOMaHITHUMH HYKJICO(QUIBHUMH pearecHTaMd HaJal0Th MOXKIUBOCTI CHHTE3y MAaJOBUBUCHHX Y
dbapMakoIOTiYHOMY acheKkTi sK (YHKIIOHAIBHUX TMOXITHUX 3a3HAYCHHX KHUCIOT, TaK 1 HOBUX
reTeporMKIiuyHuX cucteM. OTKe, METOI0 POOOTH € TOCIIKEHHS 0COOJIMBOCTEH MOBEAIHKH aHiTiHIB (1) y
peakuisax [5+1]-uMKIoOKOHAEH Al 3 OKCO- Ta TUOKCOKApOOHOBUMH KHCIOTaMH Ta iX ecTepami, MOIIYKY
BAP B psiny CHHTE30BaHUX CIOJYK.

Bceranosneno, mo anininu (1) BusBunuch aktuBHUMH 1,5-OiHykieodinamu B peakuisx [5+1]-
[IUKJIOKOH IEHCAIIIT 3 2-OKCOIPOINaHOBOK KUCIIOTO Ta ii ecrepoM (cxema). [Ipu oMy cHHTE30BaHi 5-
MeTHI-2-apui-5,6-auriapo| 1,2,4]rpuazono[1,5-C]xina3onin-5-kapoonoBi  kucmoru abo ecrepu  (2).
Animian (1) TakoXx pearyrTh 3 €THJ 3-OKCOOYTaHOATOM Yy CHUpPTaX HpPHU KUCIOTHOMY Kartaji3i 3
yTBOopeHHsAM eTun 2-(2-(3-R)-5-metnn-5,6-auriapo-[1,2,4]tpuasono| 1,5-C]xinazomnin-5-in)amneratie (3) 3
Bux0A0M 17-19%, 1110 BipoTi/IHO, IOB'I3aHO 3 ICHYBaHHIM €THJI 3-0KCOOYTaHOATy Yy €HOJBHIM GopMi.

[TooBkeHHsT BYIJIENIEBOIO JIAHLOTa MK KapOOKCHJIBHOIO Ta OKCO-TPYIOI0 1€ Ha OJHY
romojioriuny omauHuIo (-CHy-) y KeTokapOOHOBUX KHCJIOT TPHUBEIO JO IHIIOTO pe3yibTaTy.
Bcranosneno, 1o aniniau (1) 3 4-R-4-0kcoOyTaHOBHMH KHCIIOTaMHU Ta iX ecTepaMH YyTBOPIOIOTH 4a-R-2-
apuii-5,6-murigponiposno[ 1,2-a][1,2,4]rpuaszono[ 1,5-C]xinazoninu (4, cxema). ToOTO, 3a3HaueHa peakxilis
— TaHJIEMHA TeTPOLMKIII3allisl.

Bzaemopnis anininiB (1) 3 Harpiit MeTnn 2-riapokcu-4-okco-4-apuin-0yT-2-eHoaTaMu 32 METOIOM A
peanizyerbes 3 YTBOPEHHSM METHJIT 5-(2-(4-R1-denin)-2-0xcoeTnn)-2-apui-5,6-auriapo-
[1,2,4]tpuazono[ 1,5-C]xiHazomnin-5-kapookcunatiB (5, cxema). [IpoBeneHHs 3a3HaveHOi reTepolUKIi3alii
3a MetozioM b mpuBoauTh 10 yrBopenHs 2-R-[1,2,4]-tpuasono[1,5-C]xinazomniniB (6). OctanHi (6) Takox
YTBOPIOIOTHCS 13 crionyk S5 3a MetogoM C. Ha Hamry nymKy, BUpIIIATbHUMH CTAIIsIMU PEaKIlil B yTBOPEHHI
CIIOJIYK 6 € T1IpOoJi3 Ta IeKapOOKCUITyBaHHS METHIIKAPOOKCHIIATY TOJIOKEHHS 5, OKUCIIEHHS] YTBOPEHOTO
1HTEpMeIiaTy 3 HACTYITHUM T1APOIITUYHUM PO3IICTIIIEHHS CHUIILHO MONsipupo3anHoro C-5-C-3B’s13Ky.
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BynoBa cuHTE30BaHUX CIIOJIYK JOBEIEHO KOMIUIEKCOM (izuko-ximiunux meroxniB (I4-, SAMP-
CIEKTPH, XpOMaTO-Mac-, Mac-CIEKTPH, €ICMEHTHHUI Ta pEHTTEHOCTPYKTYPHHUIA aHATIi3.

CuHTE30BaHI CIOJNYKH JIOCHI/DKEHI Ha NPOTHU3ANalbHYy, MPOTUCYJOMHY, AHTHUTIIIOKCHYHY Ta
aHTUOAKTepialbHy AaKTHBHICTh BIJNOBIMHO JO BIJIOMHX METOAWK. BCTaHOBIIEHO, IO BCI BOHU
OpPOSIBJIAIOTh MOMIPHY aHTHMOAKTepiaJbHy Ta AHTUTINOKCUYHY AaKTHBHICTh. ToJi, K AN croiyk 4
XapaKTepHa BUCOKA MPOTHU3aMNalbHa, a JUIsl CIIOJIYK 3 Ta 5 — IPOTUCYJOMHA aKTUBHICTh. J{OCIIKeHHS Y
JaHOMY HAMpPSIMKY MPOJAOBKYIOThCS.

MNOJIKOHAEHCOBAHI TETEPOLUKJ/ITYHI CUCTEMHA HA OCHOBI 4-
I'IJIPASUHOXIHA3OJIIHY — MEPCIEKTUBHUM KJIAC BIOAKTUBHUX ATEHTIB TA
KOMITIOHEHTIB ®YHKIIIOHAJIBHUX MATEPIAJIIB
AnTtunenko O.M., Bocko6oitnik O.}O., Kosanenko C.1.
3anopizvkuil depacasnuii meOuyHUull yHigepcumem, Yxpaina

Cronyku, MmO MICTATh NOJIKOHACHCOBaHI (parMEHTH MPUBEPTAIOTh BCe OUIBLIE YyBary
JOCIIJTHUKIB, IO MpaLoOTh Yy Taily3l MeIuyHoi Ximil Ta XiMii (QYyHKLUIOHAIBHMX MatepianiB. Tak,
3a3HaueHl cronyku 3aatHi 1o JIHK-iHTepkansumii, a oTXe MOXYTh BHSABIATH HPOTHUIYXJIUHHY,
MPOTUBIPYCHY, aHTUOAKTEpiaNbHy Ta iHIII BUAX OlomoriyHoi nii. Tako, MOMIIMKIIYHI T€TePOIUKIIYHI
CIIOJIYKM 37aTHI 110 (yopecieHiii Ta MOXyTh OyTH BHKOPHUCTaHI B OIOJIOTIYHHX JOCIIKEHHSIX,
CTBOpDEHHsl Ja3epiB Tomo. BpaxoByioouum 3a3HadeHe po3poOKa HOBHX HANpsAMKIB Yy  XiMmii
TIOJIIKOH/ICHCOBAHHMX TE€TEPONUKIIIYHAX CUCTEM € BKpall aKTyaIbHOIO.

Jlyis cuHTE3y paHille HEBiOMHX MOJIKOHIACHCOBAHUX XIHA30MIHIB B SKOCTI BHXITHUX PEUOBUH
Oynu oOpani 3amimieHi 4-rigpasuHoxiHazoninu (1). 3a3HaueHi cHonyku SBISIIOTE coboro  1,4-
OiHykieodinu Ta 3maTHI BCTymatd B peakiii [4+1]- Ta [4+2]-IMKIOKOHACHCAIlT, IO JO3BOJHUIIO
oJlep)KaTh psAJ TPUIHMKIYHUX Toxigaux 2, 3 Ta 4. OcraHHI MICTATh EIEKTPOHOACOITUTHHIMA
NipUMIIMHOBUN [HKJI, SKAW Wi Ji€l0 HyKIeo(uUTB 3a3Ha€e PO3MICIJICHHS, IO CYMPOBOKYETHCS

31



CITIPAMOBAHHWH ITOLIYK BIOJIOTTYHO AKTHBHHX PEYOBHH |
DIRECTED SEARCH OF BIOLOGICALLY ACTIVE SUBSTANCES

YTBOPEHHSIM 2-a3areTepuiianuiiHiB 5, 6, 7. Ha3Bani pedoBunu, € 1,5-06iHykieodiaMu Ta MaloTh BKpai
HIMPOKI MOKJIMBOCTI JUIS MOAANBINOI XiMiuHOT Monudikamii. Tak, peakimis cmonyk 5, 6, 7 3 C- ta N-
enexkTpodiaMu pi3HOI MPUPOAU JO3BOJIIE OJEPKATH TPU-, TETpa- Ta IEHTAIMKIIYHI KOHJECHCOBaHI
noxiani 8-13 (Cxema).

JInst onep)kaHuX CHOJIYK OyJIo MPOBEICHO CKPUHIHT HAa HASBHICTH O10JIOT1YHOI aKTHBHOCTI, IO
JTO3BOJIMJIO BUSIBUTH DS/ IEPCTICKTUBHUX 010aKTHBHUX arc¢HTIB.

30KpemMa, BCTAHOBJIEHA BHCOKAa IMEPCHEKTUBHICTh 6-S-moximHux 3-R-6-Tiokco-6,7-muriapo-2H-
[1,2,4]Tpuazuno[2,3-C]xiHa30/0iH-2-0Hy Ta 5-S-moxigHuxX TeTpas3ono[l,5-c]xinazonin-5(6H)-tiony sk
NOTEHI[IMHAX ~ MPOTHPAKOBHUX Ta NPOTHBIPYCHHUX areHTiB. TakoX, BCTAHOBIEHO, BHPAXKEHY
OpoTH3amajibHy [0 pAxy KapOokcunBMicHHX moxigHux [1,2,4]tpuasuno[2,3-C]xiHa3zoniHy Ta
niposio[1,2-a][1,2,4]rpuazuno[2,3-C|xiHa30MiHY, 37aTHICTh OKpeMHX 6,6-auankinzamimennx 3-R-6,7-
aurinpo-2H-[1,2,4]tpuasuno[2,3-C|xiHa30iiH-2-0HIB BIMBATH HA JiMiAHUN PODiib, TIMOTIIKEMIYHY IO
MIPOJIYKTIB KOHACHCAIIIT CIIOJIYK 7 3 KaM(OPHHUM aHT1IPUIIOM.

Cxema
N
N
Ry
NH

.l

N—NH,
4+1-reTepoumknisauis |, ) 4+2-retepounknizauis

N
N\ N . \‘
1 R? R
R N N
N\ \N N
\ //N 3 \ // 4 Nl |
2 N—N N\< , R®
R

posLenneHHs NipuMiaAMHOBOro parMeHTy nig Aieto Hykneodiny

JloaTKkoBO BCTaHOBJIEHA 3JaTHICTh CIONYK, M0 MicTaTh mipuno[l,2-aj[1,2,4]rpuazomno[1,5-
C]xinazoniHoBy Ta mipuno[l,2-a][1,2,4]rpuasuno[2,3-C]xiHa30aiHOBY CHCTeMH 10 (uIyopecLeHIlii, 110
MO3Ke OYTH BUKOPHUCTAHO JIJIsl CTBOPEHHSI pEareHTiB /Ui 010JI0TTYHUX JOCIIIKEHb.

CHUHTE3 TA BCTAHOBJIEHHA BY10BH HOBUX KAPBAHEJIbOBAHUX INOXITHUX 2-
AMIHO-4H-TIIPAHY
JleBamos /I.B., Boponosuu A.C., Crapuukosa L.JI., Yepnux B.II., Hlemuyk JI.A.
Hayionanvnuii papmayesmuunuii ynisepcumem, Yxpaina

OaHuM 13 epeKTUBHUX METOJIB, L0 BUKOPHUCTOBYIOTH JJI1 MOOYNOBH siapa 2-aMiHO-4H-mipany,
Bimomoro  (QapmakodopHoro  ¢parmMeHTa, €  TPUKOMIIOHEHTHA  <«IOMIHO»-B3a€MOJIS  MiX
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EHOJIHYKJIeOhiTaMH, METUJIAKTUBHUMHU HITPWIAMH Ta KapOOHUIBPHUMH crojdykamu. Ha ceoropi,
OupIIiCTh MyOUNiKaNii 3 JaHOTO HAMPSIMKY MPHUCBAYCHI MOIIYKY HOBUX YMOB, KaTali3aTOpiB JJIs JTaHOL
MYJIbTHKOMIIOHEHTHOT B3aEMO/II1, @ TAKOK BBEJICHHIO B KOJIO JIOCITIPKEHb HOBUX €HOJHYKJIeo¢ . Hamry
yBary NPUBEPHYIU ecTepu 4-TiIpokcu-2-okco-6-R-nuknorexkcen-2-kap6onoBoi kuciotu (1), meromu
N0OYBaHHSI SIKUX € BIJOMHMH, aJIe 111 PEYOBHHHU HE JOCIIDKYBAIMCH B 3a3HAYCHIN B3aEMO/III.
Bukopucranas ectepiB (1) B SKOCTI €HOJHYKJIEOodina y TPbOXKOMIOHEHTHIH B3aeMO/il,
JIO3BOJIHJIO PO3POOUTH TMPOCTHHA, €PEKTUBHHNA OJHOCTAIIMHUN METOJ] CUHTE3Y XPOMEHIB 3 BHCOKHM
BUXOJOM 13 JerkoAocTymHux peareHTiB. Ectepu (1) BBogwiM y B3a€EMOZII0 3 apOMaTHUYHUMHU
anpaerugaMu  (2) Ta ManoHOHITpWIOM (3) B e€TaHoNl y MPUCYTHOCTI KaTaIITHYHOI KIJIBKOCTI
TpuetTwiaMiny. B pesynpratu Oynao0 CHHTE30BaHO psAJ HOBHUX 2-aMiHO-4-apui-6-MeTOKCHKapOOH1NI-5-
OKCO0-3-111aH0-5,6,7,8-TeTpariapo-7-R-4H-xpomMeHiB (4).

o Ar (0] 0 Ar

COOMe 2 EtOH, LN MeOOC CN

—_—>
+

CN
HO R
1 CN 4
3

Opnepxani crionyku (4) € mikaBUMU 00’€KTaMH SK Y (apMakoJIOTIYHOMY ITUIAHI Tak i B SIKOCTI
cyOcTpartiB Ui NOJAJIBLINX 3pYYHUX [IEPETBOPEHB, 30KPEMA 32 PaXYHOK HasBHOCTI €CTEPHOI IPYIH.

B xonxi nocmimkens Hamu Oylia BCTaHOBJICHA Oy/oBa HeE JIMIIE CHHTE30BAaHMX XPOMEHIB (4), ane i
BuxiHux ectepiB (1) (B pi3HUX JpKepenax HaBeleHI pi3HI cTpykrypu). Te, mo Oynosa ectepiB (1) He
Oyna joTerep HaBeJCHA, IIBUIIE 32 BCE MOB’SI3aHO 3 THM, II0 BOHM BUKOPHUCTOBYBAJIHCH SIK MPOMiXKHI
npoaykTH. 3actocyBaHHs PCA 103BOJMIIO BCTAHOBUTH, LIO 13 TPbOX MOMJIMBHUX TayTOMEPHHUX (HoOpM,
ecrepu (1) B KpuctamiyHOMY cTaHi mepeOyBaroTh y 4-riapokcu (Gopmi i ICHYIOTh y BHIIIAAI Hapu
€TaHTIOMepIB 3 mpanc-KOHPIrypauiero. BiAmnoBigHO 3 YOTHPHOX MOXKIMBUX Map €HAHTIOMEPIB B X0l
CHHTE3Y XpOMEHIB (4) yTBOPIOETHCSI JIUIIIE JIBi TTAPH.

QUANTITATIVE STRUCTURE-ACTIVITY RELATIONSHIP IN CLASS
OF TRICYCLIC QUINOLINE CARBOXAMIDES
Golik M.Y.}, Titko T.O.:, Drapak 1.V.? Vislous 0.0.%, Perekhoda L.O.
! National University of Pharmacy, Ukraine
2 Danylo Halytsky Lviv National Medical University, Ukraine

Quantitative structure-activity relationship (QSAR) analysis is modern computational method for
building mathematical models based upon regression analysis, which show statistically significant
correlation between chemical structure and biological/toxicological property of compounds.

The aim of our study was to reveal quantitative structure-activity relationship in two datasets,
namely, 6-hydroxy-2-methyl-4-ox0-2,4-dihydro-1H-pyrrolo[3,2,1-ijJquinoline-5-carboxamides and 7-
hydroxy-5-o0xo0-2,3-dihydro-1H,5H-pyrido[3,2,1-ij]Jquinoline-6-carboxamides that have diuretic activity in
rats.

To calculate 1D, 2D and 3D molecular descriptors of the studies compounds HyperChem and
GRAGON software were used. QSAR models were built using BuildQSAR software. As a result, two
one-parameter, three two-parameter and nine three-parameter linear QSAR models (1) were built on two
datasets, containing 39 and 22 compounds in training and test datasets respectively:

Vol =aX; +bXo+cX3+d, (1)
where Vol - volume of the produced urine in rats, Xi — molecular descriptor.
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Table 1
Model a X1 b X c X3 d
la -0.035 S 0 0 0 0 42.643
1b -0.059 \Y/ 0 0 0 0 28.591
2a -0.545 P 51.429 | RDF140p 0 0 1545.962
2b 0.010 BE 52.421 Mor05u 0 0 1536.107
2¢C -0.056 \Y/ 37.113 HOMO 0 0 1432.321
3a| 46.320 R 0.512 CCI| 132.781 | RDFO025u 809.120
3b -0.513 EH -0.106 S| 131.432 HOMO 1304.123
3c 0.618 logP -0.823 R | 145.417 | RDF140p 1523.015
3d 2.342 logP -0.071 V| 131.545 Mor05u 1231. 878
3e -0.085 S 0.984 D | 145.307 HOMO 1213.293
3f -0.709 R 54.453 | RDF140p | 163.634 MorO6u 1521.406
39 -0.087 S -0.878 | RDF140p | 129.504 HOMO 1298.603
3h -0.085 S 154.029 H7v | 123.622 | RDF140p 1239.198
3i -0.056 V 1.876 CCI| 138.148 HOMO 1267.251

Results of QSAR analysis showed that the diuretic activity is determined by the geometric and
spatial structure of molecules, logP, the values of energy, RDF- and 3D-MoRSE-descriptors. It was found
that diuretic activity increases with the increase of logP value, value of refractivity, and dipole moment
and with the decrease of volume and surface area of the molecule, as well its polarization. Increase of
such energy descriptors values as bonds energy, core-core interaction, and energy of the highest occupied
molecular orbital results in higher diuresis; decrease in hydration energy leads to higher diuretic activity.

All QSAR models obtained are characterized by high predictive ability, determined both by
internal and external validation methods. Based upon results of validation of the models, the most
informative two-parameter linear QSAR model 3a (Table 1) was chosen. This model 3a (2) has
correlation coefficient (r) 0.796 and is characterized by sufficient adequacy (F=31.287) and predictive
ability (Q2=0.871).

V=46,32 (£30.641)R + 0,512 CCI(£0.178) + 132,781(x19.075) RDF 025u + 809.120, (2)
where R - refractivity of the molecule,

CCI - core-core interaction,

RDF 025u - radial distribution function unweighted.

All QSAR models built are useful for virtual screening of diuretic activity of tricyclic quinolines
and could help in the process of new diuretics drug design, i.e. reasonable hit selection for in-depth
preclinical study, further lead optimization so on.

CTBOPEHHS HOBUX AHTUBIOIIJIIBKOBUX ATEHTIB SIK O/IUH 13 LIJISAXIB
HOAOJAHHA AHTUBMOTUKOPE3UCTEHTHOCTI
3y6koB B.O., Ilepexona JI.O., KoBansuyk B.B., Cuu [LA.
Hayionanvuuii hapmayesmuunuii ynigepcumem, Yxpaina

Crilikicth g0 aHTHOIOTHKIB (AMP) € 0qHOI 3 OCHOBHHX TJO0QNBHHX MPOOJIEM OXOPOHH
3IIOpOB’sI, SIKA MOB’sI3aHA 3 BUCOKUMH COI[IaJIbHUMH Ta EKOHOMIYHUMH HaBaHTA)KEHHSIMH Ha CYCITIJILCTBO.
YTBOpeHHs OlOIJIIBOK - 1€ aJbTEPHATUBHUI CHOCIO XUTTA OakTepidd, IpU SKOMY MIKpOOM MpUHMArOTh
OaratokJIiTUHHY (OpMY IS TIOJICTIIEHHS Ta 30UIBIICHHS TPUBAJIOCTI JKUTTS B PI3HOMAaHITHHX
eKoJoriyHuX Himax. OCTaHHI JaHi JEMOHCTPYIOTh BHECOK OIiOIIIBOK SIK €KOJIOTIYHOTO pe3epByapy
pe3ucTeHTHUX Oakrepil. binbuIicTh XpOHIUHMX 1H(EKIiNd, TakuxX SK ITHEBMOHISI y XBOpUX Ha
MYKOBICIII/103, OCTEOMIEIIIT, XPOHIYHI paHeBi iH(EKIIi1, OTUTH Ta iH., € ONIOCEPEIKOBAHUMHU O10TIIIBKaMHU.
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Kpim Toro, 6101UTiBKH BiITPAOTh KIFOUYOBY POJIb NMPU XPOHIYHUX 3aNaIbHUX 3aXBOPIOBAHHSX, TAKUX SIK
xBopoba Kpona, Ta mpu rocTpux iH}eKIisx.

3a ocTaHHE NECATHIITTS BYCHI movaiau (OpMyBAaTH MPHHIUIIOBO HOBI MIJXOAW JUISL TTOJIOJIAHHS
npoOjaeMH MBUAKOI CTIHKOCTI MIKpOOpraHi3MiB 10 aHTMOIOTHKIB. [HHOBamiiiHi imei GoKycyroThcs Ha
aTbTEPHATHBHUX MPHUHIUIIAX 11 HA MIKPOOPTaHI3MHU HiK aHTUOIOTHKH, a caMe Ha po3poOlli Kiacy JIiKiB,
NpPU3HAYCHUX BIUIMBATH Ha (PAKTOPH BIPYJIEHTHOCTI MikpoopraHi3miB. OTxe, OCHOBHMU MiIXix 10
CTBOPCHHS HOBHX 3ac00iB, CIIPSIMOBAaHUX HA MATOTEHHY BIPYJICHTHICTh, 0Aa3YETHCS HA Taclli «p0330poiTH,
a He BOMBATM».

3 METOI0 OIIIHKHM MOIIUPEHOCTI 3aCTOCYBAaHHS aHTHOIOIIIBKOBUX areHTiB, HAMU OyB IIPOBEICHHI
nomryk B 0azax manux ChemBL i PubChem, 3 HacTyImHOIO KJIACTEPHU3ALIEI0 OTPUMAHOTO MAaCUBY
CTPYKTYp. B pe3ynbrari 3anuTy 3a KJIF04oBHM clioBoM ‘“‘antibiofilm” Oymno orpumano 1143 cromykw, ski
KOJIH-HEOY/Ib TECTYBAIIMCS HA TPOSB aHTiOi10TUTIBKOBOT akTUBHOCTI 13 6a3u ChemBL i 1622 i3 PubChem.
Iepapxiuna KiacTepu3allisi JaHux Oyia 3aificHeHa 3a goromororo nporpamu Jklustor xemoindopmariiitaoi
wiatpopmu ChemAxon. Pe3ynbTatu mpoBeCHOTO MOIIYKY BKa3yIOTh Ha T€, IO KUIBKICTh JOCIIHKEHb,
MPUCBSAYEHUX JaHIN TeMi, € HEBEIMKUM. B IiaHi MOXIIMBOTO MiAKIIOUEHHS Kadeapu MEIUYHOI XiMmii
H®ay no BupimenHs npobiemu aHTHOIOTHKOPE3WCTEHTHOCTI 1 TOMNIYKY HOBHX AaHTHUOI1OTUTIBKOBHX
areHTiB HAC LIKaBWJIM 3 IIbOTO MACHUBY KOHJECHCOBaHI a30TOBMICHI cuctremu. Ha maHuii MOMEHT BioMO
He0arato CIONyK MOXiJHUX XIHOJIHY, 130XIHOJIHY 1 WIpUMiAMHY, SIKI TECTyBajJM Ha JaHUN BHJ
aktuBHOCTI (Tabmwums 1).

Ta0mums 1
Ckaddo ChemBL PubChem
& 32 71
X
Z
| 5 -

N

— N

BpaxoByroun onepxkaHi pe3ynbTaTH, BBAKAEMO MPOJIOBXKEHHS JOCTIKEHb B I[bOMY HAMPAMKY
BEJIbMU aKTyaJIbHUM.

5-XJI0P0O-4-(1,3-OKCA30JI-5-11)-1H-ITIPOJI-3-KAPBOKCAMIAU SAIK TIPOTUMIKPOBHI
ATEHTH
I'posas Auina’, ®denopis Map’s[Haz, YopHoyc Birauiit’, SkoBrUuyK Hina', Kemcbkuii Cepriﬁ3, Bogk
Muxaiino
1 o o o« . .
bykoeuncvkuti deporcasnuti meouunuii ynisepcumem, Yrkpaina
ZleaH0-®paHKi60bKuﬁ HayioOHANbHULL MeOuuHUll yHigepcumem, YKpaina
3 Inemumym opeaniunoi ximii HAH Ykpainu, Yxpaina

[ToxigHl mipony € KJIIOYOBUMH KOMIOHEHTaMH OO ’€MHOIO MAacHBY Ba)KJIMBUX MPUPOIHHUX Ta
CHUHTETHUYHHUX CIIOJIYK 1 BIIPOJIOBXK OCTAHHIX POKIB 3HAXOASTh BUKOPHCTAHHS SIK NMEPCIEKTUBHI cKadoIan
JUIsL KOHCTPYIOBaHHS O10JOTIYHO aKTUBHUX PEUOBUH 13 IMIMPOKUM (apMakoioriunuM mnpodizem. B
pe3ysbTaTi CUCTEMHUX CHHTETUYHHUX Ta OlOMEIMYHHMX JOCHIKEHb Ha X OCHOBI OYyJ0 pOo3po0IieHO psif
OpPUTTHAJIBHUX CTPYKTYp 13 aHTHOAKTEpiabHOIO, TPOTUTPUOKOBOIO, MPOTUBIPYCHOIO, MPOTH3ANAIBHOIO,
MPOTUPAKOBOIO, TPOTUMAISAPIAHOI Ta IHIIMMH BHJIAaMU TEpPANeBTUYHOI Mdii. AHami3 3aJ1eKHOCTI
CTPYKTYpa-aKTUBHICTh B DSy TMOMI3aMIMIEHUX IMIPOIIB JI03BOJIsIE 3’SICYyBaTH JACSKI 3aKOHOMIPHOCTI
BIUTMBY MPUPOAH (PYHKIIIOHATBHUX 3aMICHUKIB B T€TEPOIIMKIIl Ha X 010JIOTIYHI BIaCTUBOCTI. 30Kpema, Ha
iX (hapMaKoJOTIYHUX BJIACTUBOCTSAX CYTTEBHM YMHOM IMO3HAYAE€THCS HASABHICTH Yy CTPYKTYpP1 MIPOIHHOIO
sJIpa aTOMIB T'aJIOTeHIB Ta aMiHUX (parMeHTiB. [lopss 13 alMKIIYHOI aMiHOIO IPYNOI0 Ha O10JIOTIYHY
aKTUBHICTh IOXIJHUX MIPOJIy iICTOTHBO BIUIMBAIOTH ii 130CTPYKTYpHI Te€TEpOIMKIiYHI aHajgoru - 1,3-
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OKCa30JId, sKi HajexaTh O CHUCTEM 13 BHpaxeHUM ¢apmakodopaum edextom. Cepen TakuxX CIOIYK
BapTO BIJ3HAYUTU BUJAUICHI 13 MOPCHKOI T'YOKM XJIOpOBaHi (PEHIIMIpPOIIIOKCA307HU, SKI BHSABISIOTH
3IaTHICTH 1HT10YBaTH PICT paKOBUX KJIITHH 1 BIIOMI i Ha3Bo GopOazonm.

B KOHTEKCTI BHKJIaIECHOTO BUIIE MaTepialy, BUAAETHCS OOTPYHTOBAHUM JIM3AiH Ta CHHTE3 HOBUX
MOXIIHUX TIpOay, €K30(YHKI[IOHATI30BaHUX AaTOMaMH XJIOpYy, amigHuM Ta 1,3-0KCa30JiIbHUM
(dparmeHnTamH, K MEPCIEKTUBHUX 00’ €KTIB JUIA MOIIYKY 010aKTHBHUX CIIONYK. BpaxoByroun BaxIIUBICTh
JUTISL CyYacHOT MEIMIIMHM MPoOJIeMH O0pOTHOU 13 MIKPOOHUMH 1H(EKIISIMHU, JOUUIBHUM OYJI0 TOCTIIUTH B
nepiry 4epry nporudakTepialibHy Ta MPOTUTPUOKOBY M0 CHHTE30BAHUX CIIONYK. B poii Ki0uoBHX
cyOcTpaTiB JuIsl OfIep)KaHHS IUIBOBUX NPOJYKTIB Oyiau oOpaHi HEIIOJAaBHO CHHTE30BaHI HAMHU €THJI -
xyi0po-4-popmin-1H-niipon-3-kapOoKCHIaTH, AKi MICTATh CXWJIBHI [0 TOHANbIIO CTPYKTYpHOI
Moaudikaiii ABl (YHKIIIOHAIBHI TPYNU — albJeTiqHy Ta ecrepHy. OCTaHHI PsAIOM TNpernapaTHBHO
3pyYHHX CHHTETHYHHUX IEpeTBOpeHb Oynu TpanchopmoBani y cepito kapOokcamimis 1-11. Bymosa
OTPUMAaHMX aMiJliB MiATBEp/KEHA pe3yJbTaTraMu BUMipiB IMP 'H (13C) Ta Mac-CIEKTPIB.

[TpoTubakTepianbHy Ta MPOTUTPUOKOBY aKTUBHICTH KapOokcaminiB 1-11 omiHtoBanu in vitro moao
TECT-IITaMIB Py TPaMIIO3UTUBHUX 1 TpaMHEraTUBHUX OakTepii Ta TIpuOKIB METOJOM TOJBIMHHX
CEpIMHHUX PO3BEICHb, BUKOPUCTOBYIOUH SIK PO3UYMHHUK JACMETHUICYTb(POKCHA. BU3HAYANIM MiHIMAIBHY
iHryoytouy konuentpauiro (MIC) cunre3oBanux kap6okcaminiB 1-11 momno pedepenc-mramiB 6akTepiii
(Staphylococcus aureus 25923 F 49, Esherichia coli ATCC 25922, Bacillus cereus ATCC 11778, Bacillus
subtilis ATCC 6633, Proteus vulgaris 4636, Enterococcus faecalis ATCC 29212) ra rpu6is (Candida
albicans ATCC 885/653 ta Aspergillus niger K9). IlpoBemenuii OiOCKpHUHIHT TOKa3aB, IO BCi
JIoCTiKyBaHi OakTepii Ta rpuOKM BUSBUINCH YYTJIMBUMH JO [ii TecToBaHMX KapOokcamimi 1-11,
MiHiMabHa iHTi0yI09a KoHNeHTpalis (MIC) konmuBaiacek B maianma3oni 7.8-500 MKr/mi, 1m0 XapakTepusye
iX SIK IEPCIIEKTUBHMIA KJIAC HOBUX MPOTHUMIKPOOHUX areHTiB.

BaxmBo miAKpECIUTH BHUCOKY MPOTUMIKPOOHY aKTHUBHICTh JESIKMX KapOOKcaMmimiB 1o
BIJIHOIIICHHIO 10 30yaHWKa Oaratbox iH(eKIifiHuxX 3axBoproBadb S. aureus (MIC = 7.8-31.2 mkr/mi),
KW BI3HAYA€THCS TPUPOAHOIO CTIMKICTIO J0 psIy NPOTUMIKpOOHHMX mpemnapatiB. Haiikparmi
pe3yNnbTaTH MPOTUCTAPLIOKOKOBOT akTUBHOCTI 3adikcoBano g aminiB 9 ta 10 (MIC 7.8 mxr/mi), mo
NPUPIBHIOETHCS JO KOHTPOJIIO. AHAJII3 aKTHBHOCTI CHHTE30BAHUX CIIOJIYK IO BiHOIIEHHIO A0 mramiB C.
albicans ta A. niger 3acBimdye, MO BCi BOHH 3a BHUHSITKOM CIIOJIYKH 7, BiI3HAYarOThCS BUPAKECHUM
npoturnOkoBuM edexrom. IIpu npomy cmin Bimsaauntu amig 8 (MIC = 7.8 mkr/mn), sikuii 3a piBHEM
yytnuBocTi 1o C. albicans He mocTynaeTbes TecT-npenapary «Kimotpumazomn.

CALENDULA OFFICINALIS EXTRACT AS A MEDIUM FOR OBTAINING SILVER
NANOPARTICLES
Petrina R.O., Khomyak S.V., Havryliak V.V., Suberliak S.A.
Lviv Polytechnic National University, Ukraine

Nowadays, green synthesis of nanoparticles (NPs) is very popular due to its eco-friendly
conditions without the use of hazardous chemicals, low cost, absence of by-products and pollutants.
Bacteria, microscopic fungi, algae, and plants are often used for green synthesis. Herbal extracts contain
many biomolecules, such as flavonoids, alkaloids, saponins, steroids, terpenoids, which act as reducing
agents and stabilizers. These methods allow obtaining NPs of controlled size and shape, which is
important for biomedicine. Taking into account the literature data on the green synthesis to obtain NPs
through the presence of polyphenols in the extracts, we used the extract of C. officinalis which contains a
high level of polyphenols.

The aim of study is to obtain silver nanoparticles (AgNPs) in the medium of an aqueous extract of
C. officinalis leaves.

The synthesis was carried out in an aqueous extract of C. officinalis leaves. 250 ml of bidistilled
water and 10 g of plant dried leaves were used, the solution was boiled for 10 min, filtered and added to 1
mM AgNO; solution (1:10, V/V), stirred at 35 °C on a magnetic stirrer. The solution was incubated at 60
°C for 24 hours in the dark. AgNPs were investigated by spectroscopy.
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After 15 minutes of mixing, the formation of AgNPs was visually observed by changing the color
of the extract from light yellow to brown. An absorption peak for an aqueous extract of C. officinalis was
revealed at 325 nm. Absorption in the UV spectrum was not observed for the AgNO; solution.
Absorption of the solution containing the leaf extract and AgNPs was detected after 5, 10, 15 and 20 min.
The absorption peak of the solution was observed at 420 nm after 15 minutes, indicating the presence of
AgNPs.

Green synthesis of AgNPs in C. officinalis leaf extract was performed. The presence of AgNPs
was confirmed visually and by spectrophotometry. In the future, it is necessary to determine the structure
and morphology of the AgNPs surface and to study their antimicrobial activity.

6-APUJIIAEHIMIJIA30[2,1-b]TIA30OJIN: CUHTE3 TA IPOTUMIKPOBHA 1151
CanieBa Hec;ll, I'pozar AniHaZ, SAxoBuuyk HiHaz, CrnuBka HaTaniﬂl, Boek Muxaitno®
'Bonuncexuii HayioHanbHull yHieepcumem im. Jleci Yxpainku, Ykpaina
ZBykoeuHCbKuﬁ OepaicasHull MeOuyHUll YHisepcumem, YKpaina
3IHcmumym opeaniunoi ximii HAH Yxpainu, Yrpaina

binukmiyaa cuctema iMifga3o[2,1-b]riazony € npuBaOIMBHM MOJICKYJSIPHUM CKEJICTOM IS
IU3aiiHy CHONYK 13 MIMPOKHM Jianma3oHoM Oionoriunoi nii. Bigkputrs Ha ocHOBI 6-¢enin-2,3,5,6-
teTparigpoiminaszo[2,1-b][1,3]Tia301y  aHTUTeABMIHTHOTO Ta  IMYHOMOJEIIOIOYOrO  Iperapary
«JleBami30» BUKJIHMKAIO OCOOJMBY yBary IOCTIIHHKIB JO IIbOrO THIY TeTepouukiiB. IMimaszo[2,1-
b]riazonpHe sapO TaKOXK BXOAWTH JO CKIAAy aHKcwomithdHoro arenra WAY-181187 (SAX-187),
AHTUHEOIUIACTUYHOTO areHTa MidIiTpuH-f, AKUH € TOTY)KHUM 1HTiOiTopoM pS53 Ta aloCcTepuyHOro
MOYJIATOpa perentopis y-aminoMacisiHoi kuciaota (GABAAR).

3 METOH TOIIYKY HOBHX OiOJIOTIYHO aKTHBHHX HOXiIHUX iMina3o[2,1-b]riazony mu mposenu
CIIPSIMOBaHY CTPYKTYpHY Momudikamito 2-metui-2,3-auriapoiminazo[2,1-b][1,3]riazon-5(6H)-ony 1,
MOJIOXKEHHS 6 SIKOTo OyJI0 BUKOPHUCTAHO B POJIi METHJICHOBOI CKJIaJIOBOI y KOHjeHcalil KueBenarens i3
apOMAaTUYHUMU Ta CAIIIUIIOBUMH ajibjerizamu 2a-|.

BceranoBieno, mo iMiga3zoria3onion 1 cenekTHBHO pearye i3 anpierigamu 2a-l1 y kumsgiit
neonsHid AcOH 3a mpucyrHocTti 6e3BoHOTO NaOAC 1 BIIPOJOBXK 3 TOJ MPUBOIUTH A0 G-apwilineH-2-
MeTmi-2,3-nuriapoimigaszof2,1-b][1,3]riazon-5(6H)-onis  3a-l. BymoBa BCiX CHHTE30BaHHUX CIIOJIYK
HAJIHHO TMIATBEP)KEHA KOMIUIEKCHUM (PI3UKO-XIMIYHUM aHalli30oM. BapTo 3a3HauyWTH, MO OTpUMaHi
IOPOAYKTH KOHJAEHcalii 3a-i yTBOPIOIOThCS y BUIVISLI Z-130MepiB, L0 MiITBEP/HKYETHCA PO3MIILIEHHSIM
CHHIJIETIB TPpoTOHIB rpynu —CH= B niama3oni 6.72-6.91 m.u.. HaromicTe apwiigennoxiani 3j-l icHyoTs y
dopMi E-i30MepiB, JOKA30M SIKUX € iIeHTH]IKallis CHHTIETIB 1I11ICHOBOTO 3aMiCHUKa y aianma3zoHi 7.04-
7.11 m.u. HaiiBiporigHime, npuuyrHa Takoro ¢akTy oOyMOBJI€HA HAsBHICTIO B OpmoO-TIOJIOKEHHI 110
utiieHoBoro (pparmenrta o0'emHoi OH-rpymu, sika CTBOPIOE CTEPUYHI NEPEIIKOAM 1isl GOpMyBaHHS yuc-

IPOIYKTY.
ArCHO
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AHTHMIKpOOHY Aifo crosyk 3 a-l omiHiOBaaM 3a BEIMYHMHOIO MiHIMabHOI OaKTEpPiOCTAaTHYHOI Ta
¢ynrictarnunoi (MbcK, M®cK) koHeHTparriii Ta MiHiMaabHOT OakTepuruaHoi Ta yHrinuaaoi (MbuK,
M®uK) xonuenTpaniii moao pedepenc-mramis 6akrepiii (Staphylococcus aureus 25923, Escherichia
coli 25922, Pseudomonas aeruginosa ATCC 27853, Enterococcus faecalis ATCC 6783) Ta rpu6iB
(Aspergillus niger K 9, Candida albicans ATCC 885/653).

CKpUHIHTOBUMHU JIOCITIPKEHHSIMA BCTAHOBJICHO, IO TECTOBAHI CIIONYKH TPOSBISIOTH MOMIPHY
npoTuMikpoOHy akTuBHICTH, MBcK Ta M®cK s sikux KonmBaeThes B aianazoni 31,25-250 mkr/mo.
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Puc. 1 5-Xnopo-4-(1,3-okcazon-5-in)-1H-mipon-3-kapookcamian 1-11

TakuM 4MHOM, CTPYKTYpHOIO MOJM(IKALI€I albAETiHOI Ta €CTepHOi TPyl eTUa S-Xxjiopo-4-
dopmin-1H-mipon-3-kapOOKCHIATIB CHHTE30BaHa Maia Oi0mioreka 5-x10po-4-(1,3-okcason-5-in)-1H-
niposi-3-kapOoKcaMiJliB — MNEPCHeKTUBHUX OO0 KTIB s MOIIYKY HOBHUX MPOTHUMIKPOOHUX areHTiB.
Pesynbrati 6i0JI0TIYHOTO CKPUHIHTY JO3BOJMIM BHIUIMTH i3 TecToBaHol rpymu amigm 9 ta 10 sk
CTHOJYKH 3 BHCOKOIO aHTHCTa(iJIOKOKOBOIO aKTHBHICTIO MO BIAHOIIEHHIO IO TecT-ITamy S. aureus rta
amig 8, sK CIONIYKYy 3 BHCOKOIO MPOTHTPHOKOBOIO aKTHUBHICTIO 1O BiTHOMIEHHIO JO TecT-mTamiB C.
albicans Ta A. niger.
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MNOIYK NEPCIHEKTUBHUX AHTUT'TIIOKCAHTIB CEPEJl ®YHKIHIOHAJIBHUX
SAMIINEHUX 7-R-8-TTAPABUHOTEO®IJITHIB
Kopo6ko /1. b.
Teproninvcokuii HayionanbHuti meouynutl yuisepcumem imeni 1. A. ['opbauescovrozco, Yipaina

[Touatox XXI cTONITTS 03HAMEHYBABCSl CTPIMKUM PO3BUTKOM CBITOBOI (papMarieBTHUHOI HAYKHU B
oMy ¥ Ykpainu 30kpemMa. ApceHas JiKapiB MOMOBHIOETHCS OPUTIHAIBHUMHU Ta OUIbIT €(PeKTHUBHUMHU
npenapaTtamMi, LI0 Ja€ MOXKJIUBICTh 3HAYHO 4YaCTillle BUKOPUCTOBYBATH KOHCEPBATHBHE JIIKYBaHHS
PI3HOMAHITHUX MaTONOTriyHUX cTaHiB. OJHaK, He 3BaXKalOUW Ha JOCTATHHO MOTYKHUU aCOPTHUMEHT
JTIKapChKUX 3aco0iB, 110 HASBHI B allTEYHUX YCTAHOBAaX, € TOCTPA HEOOXIJHICTh y CTBOPEHHI aKTHMBHHUX
dbapmaleBTUYHUX IHTPEMIEHTIB, AKI O BIAMOBIJAIM CydyaCHUM NMpHUHIOMNAM (apMakoTeparii — BIUIMB Ha
€TIOJIOTII0 Ta yci, a00 KITI0YOBI, JJAHKHU MAaTOTeHEe3y, MiHIMIi3allis Mo6i4HOT Jii TOIIO.

Pe3ynbraTty GaraTopiuHMX JOCIIKEHb HAYKOBIIIB PI3HUX KpaiH MOMIDK METHILOBAHUX IMOX1THUX
2,6-110KCOMYpUHY HiATBEPIKYIOTh MEPCIEKTUBHICT MOIIYKY HOBUX O10JIOTIYHO aKTHMBHHUX PEYOBHH Y
JTAHOMY psny. 3 YUCIEHHUX MyOJiKaliil BiIOMO, 10 HOBOCHHTE30BaH1 CHOJIYKH MPOSIBISIIOTH BUPAKEHY
aKTUBHICTH (CepleBO-CyAMHHA, aHTHTINOKCHYHA, MPOTU3analibHa, MEeMOpaHOCTa0UIi3yl04a TOLIO0) IMpH
HU3BKHUX CTYIMEHSAX TOKCUYHOCTI.

MeToro 1aHOTO JTOCTi/DKEHHS Oyllo OJlepXKaHHsS cepii HEONMHMCAaHUX paHime (QYHKIIOHATBHUX
3aminieHux 7-R-8-rimpasuHoTeodiniHiB, JOCTIKEHHS X (I3UYHHUX, CICKTPAIBHUX 1 (apMaKOJIOTTYHUX
XapaKTEPUCTHK, a TAaKOXX BCTAHOBJIEHHS OKPEMHUX 3aKOHOMIPDHOCTEH B sy «XiMidyHa CTPYKTypa —
OlosoriyHa ais».

Hnst cuHte3y BuximHux 7-R-8-rimpasmHoTeodiNmiHIB BHKOPHCTOBYBAIHMCH BiamoBimHi 7-R-8-
Opomoteodininy, 1Mo Oyau MONEpeaHBO OJEp)KaHI B peaklifix alkuTyBaHHs §-OpomoTreodiniHy 3
JeSIKUMH apuJIaiK-(eHi-, 1HII-)UIrajJoreHigamMmy, sKi € He3aMilleHUMH B apOMaTH4YHI CYOCTHHEHTI 4u
MICTSITh METOKCH-, TpHudIoopoMeTokcu-rpynu abo @moop B 4 1 monoxenHi. B3aemonis 7-R-8-
OpoMoTeodUTIHIB 3 TiIpa3uHy TiApaTOM BiAOyBajgach y CEpeJIOBHUIINI BOAHOTO JIOKCAHY NMPHU KHIT ATIHHI
npotsaroM 4-5 roauH. B monanpiiomy, i3 BUKOPHUCTAHHSM Pi3HOMAaHITHUX KapOOHIIBMICHHX pPEYOBUH
(pyHKIIOHATBHI MOX1/IHI ATBACTIAIB APOMATHYHOTO PSAY, BIAMOBIIHI KETOHH, KETO-KapOOHOBI KHCIIOTH,
AHTIIPUAM TUKApOOHOBUX KHUCIOT aiiaTHUHOTO psAy TOIIO) 3AiMCHIOBanach yrumizamis 7-R-8-
rizpasuHoTeo(TiHIB. 3a pI3HUX YMOB IPOBEICHHS XIMIYHUX IEPETBOPEHb 13 PEAKIIMHUX CyMiIIei
BUJUIEHO TPOAYKTH $K TNEpBUHHOI KOHAEHCAIll Tak 1 TMOAANbIIOI BHYTPIIIHbOMOJEKYISAPHOL
rereporukmizamii. [lo 8  TONOXEHHIO  BIAMOBIAHMX  MOJIEKYN — OJEPKaHO  Mipa30JiJibHi,
JIOKCOAMTIAPONIPOIBbHUM, 110KCOMIPOIIAMHOBUH, (Tana3uHOHOBI ¢parMeHTH. /[l momnepeaHbo
OUMIIEHUX CYOCTaHIII BCTAHOBJIEHO OKpeMi (i3uyHi KOHCTaHTU. CTPYKTypy CHHTE30BaHUX PEUOBUH Ta
iX 1HIWBIMYambHICTh MiATBEpAXKEHO MeTogamu [Y-, 1H, Be SMP-cniekTpockomii, XpomaTo-mac-
CHEKTPOMETPIi.

[TenTokcudiaiH, MPEACTABHUK AJTKUIKCAHTHHIB, BOJIOJAIE YHIKAJIbHUM MEXaHI3MOM Jii, SKHI
JI03BOJIsIE HOMY 30UIBLITYBAaTH B OPTaHi3Mi BMICT €HJIOTEHHUX aHTUTINOKCaHTiB (LAM® 1 mpocTanukiiny)
I OHOYACHO 3MEHIIYBaTH piBEHb NPOTIMOKCAHTy — mpocrarnanauHy E;. Tomy, 3maBanoch Iilkom
JOLITBHUM Cepil0 OJIEpKaHUX PEYOBUH, SKI 3a pe3yjibTaTaMH CKPUHIHTOBHX JOCIHIIXEHb MPOSBUIN
CYTTEBHI BIUIMB Ha TPOLECH BUIbHO-PAMKAIBHOTO OKHCICHHS, MPOTeCTyBaTH Ha MoOJei
HOPMOOAapUYHOi IHOKCIi.

JlocipkeHHsT aHTUTIIOKCUYHOI aKTUBHOCTI MPOBOJAMIOCH Ha Oinmumx mumax macor 18-20 r. B
SKOCTI €KCHEePUMEHTAIbHOT MOJIeNi PO3IIIAABCS TOCTPHM MAaTOJIOTIYHUN MPOIEC, IO PO3BHBAETHCS Y
TBapMH B yMOBax 3aMKHYTOro mpocTtopy o6’emom 500 oM. KoeilieHT aHTUTINOKCHYHOTO 3aXUCTY
BU3HAYaBCs 32 MOJIOBXEHHAM 4acy JI0 IEepIIOro arHoe y TBApHH.

AHaniz JaHWX BUKOHAHOTO CKPHHIHTY TIOKa3aB OJHO3HAYHY TIIEPCIIEKTUBHICTh TTOMAIBIINX
JOCHIDKeHb B pAny (yHKOioHanbHUX 3amimeHux 7-R-8-rigpasuHoreodiniHiB 1 103BOJIUB
1meHTU(IKYBaTH CIIOTYKU-TIIEPH, K1 32 €(PEKTUBHICTIO 3HAYHO TIEPEBAXKAIOTh pedepeHc-Tpenapar.
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DETERMINATION OF ANTIOXIDANT ACTIVITIES OF DELPHINIUM ELATUM CALLUS
BIOMASS EXTRACTS
Petrina R., Zahorodnia D., Fedorova O., Novikov V.
Lviv Polytechnic National University, Ukraine

The use of plant extracts with antioxidant activities (AOA) can protect against diseases associated
with stress oxidation. There is information in the research literature about diterpene alkaloids, phenol
compounds, glycoside presence in Delphinium elatum but we did not find data on AOA of this plant, as
well as information aboutthe study of plant’s callus biomass.

The objective of this work was to study ethanol extracts of D. elatum callus biomass on AOA.

Since the plant is included in the Ukraine’s Red Book, we obtained biomass in vitro in order to
preserve the plant in nature.The extracts were obtained by infusion in 70% ethanol for 7 days at room
temperature. AOA were determined by using: 1) the stable radical 1,1-diphenyl-2-picrylhydrazyl (DPPH
*) and 2) 2,2'-azinobis-3-ethylbenzothiazolin-6-sulfonic acid (ABTS). The optical density was determined
spectroscopically at 517 nm for the DPPH method and 734 nm for the ABTS method. Ascorbic acid and
quercetin having 100% AOA were used as controls.

The course of the reaction was observed visually by a decrease in the color intensity, which
indicated a decrease in the radicals in the solution. After D. elatum extract was added to a purplish-blue
solution with DPPHe, the radical was restored and the color intensity of the solution decreased in
proportion to the decrease in the concentration of free radicals. D. elatum callus biomass extract showed
86.2+0.5% of AOA. The radical cations ABTSe+ arise from the reaction of ABTS with an oxidizing
agent, sodium persulfate. After adding D. elatum extract to the blue solution with ABTSe+, the solution
became colorless. D. elatum callus biomass extract showed 75.8+1.4% of AOA.

This study confirmed the AOA of D. elatum callus biomass extracts concerning the DPPHe and
ABTSe+ radicals. Thus, D. elatumcan be considered a promising source of natural antioxidants for
medical and commercial purposes. We plan to continue research with a focus on finding the correlation
between AOA and the composition of common phenols and flavonoids in extracts of D. elatum callus
biomass.

CHUHTE3 5-[5-2-TTAPOKCUJI-ETUJIAMIHO)-3-METUJI-1-®EHIJI-1H-ITIIPA30JI-4-
LIMETWJIEH]-2-AMIHOTIA30JI-4-OHIB SIK IOTEHIIMHNUX BIOJIOTTYHOAKTUBHUX
CIIOJIYK
Cunopenko LLA., Jlosuncekuit A.B., T'onora C.M., Jlecux P.b.

Jlvsigcokuil HayionanvHuti Meouunul ynisepcumem imeni /lanuna I arnuyvkoco, Ykpaina

BaxxnuBuM migxoaoM y cydyacHi MeIuuHiM Ta gapManeBTUYHIN XiMii € CTBOpEHHS TiOpHUIHUX
MOJIEKYJI, IKi 00’ €THYIOTh y CBOill CTPYKTYpI KiJbKa (papMaKoJIOriuHO «IIpUBAOIMBHUX» (PArMEHTIB, 1110
3YMOBJIIOIOTh BIJIITOBIAHO MIJCUJIEHHS 010JIOTTYHOTO €EeKTy Ta 3HM)KEHHS TOKCU4YHOCTI. Oco0nuBy yBary
y JAHOMY KOHTEKCTi BiAIrparOTh MOXiJHI HA OCHOBi 4-Tia30JiJUHOHY, Ki € MPEeIMETOM 3alliKaBICHHS
0aratbOX HayKOBHMX Tpymn. Tak, cepel 3a3HAYeHHX MOXITHUX OyJIO 1eHTHU(IKOBAHO BUCOKOAKTUBHI
HOPOTHUITYXJIMHHI, aHTUOKCUJIAHTHI1, POTU3aNalIbHI Ta IPOTHUIIAPA3UTAPHI areHTH. 3 1HIIOr0 OOKY HE MEHII
IIKaBUMH 3 TOYKU 30py KOHCTPYIOBAHHS MOTEHI[IMHUX JIKOMOAIOHMX MOJEKYJ € MOXiAHI Ha OCHOBI
nipasoiny. Jlauuii cTpyKTypHHUI (parMeHT JIeKHUTh B OCHOBI 0araTrbox JIKapChKUX 3ac00iB Ta CIIOJIYK, 1110
BOJIOJIIIOTH PI3HOIJIAHOBOIO O10JOTIYHOIO aKTHUBHICTIO, 30KpeMa MPOTHUITYXJIWHHOI, MPOTUMIKPOOHOTO,
AQHTHOKCHUIaHTHOIO, MIPOTHI1a0eTHYHOIO Tolo. ToMy MeTOI0 HaBeIeHOi poOOTH € CHHTE3 2-aMiHOTia30J1-
Mipa30JbHUX TOPUIHUX MOJIEKYII SIK MOTEHIIHUX O10JI0T1YHO AKTUBHUX CIIONIYK.

BpaxoByloun NepCHeKTHBHICTh IMOIIYKY HOBHX OIlOJIOTIYHO AaKTHBHMX CHOJYK cepen 2-
aMiHOT1a30J1-M1Pa30IbHUX TIOPUAHUX MOJIEKYJI MU ONPALIOBAIN PSAJ CHHTETUYHHX CXEM X O/Iep)KaHHS.
Tak, B ymoBax peakuii 2-amiHOTia301y ab0 3-aMiHO-5-METHIII30KCa30/ly 3 XJIOPOALETHIXJIOPUAOM B
CEepeNloBHIIll JIOKCaHy OyJ0 OJep’KaHO BIJIMOBIIHI XJOpaleTaMigd SK TMPOMDKHI PEareHTH It
dbopmyBaHHS 2-3aMilieHUX 4-Tia30miAMHOHIB . J[7s OTpUMaHHS BIAMOBITHUX 2-aMiHO-4-Tia30J1HHOHIB
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00paHO METOJI CHHTE3Y, III0 TPYHTYETHCA Ha B3aEMOJIIT 2-XJIOpoaleTaMiIiB 3 TiomiaHaTamu. Bimomo, 110
3a3HaYeHA PEaKIlis He 3YMHUHAETHCS HA CTafll HYKJIeO(pIHbHOTO 3aMillleHHs, a POXOIUTh K CIIOHTaHHA
TeTEPOMKITI3allisS 3 YTBOPEHHAM 4-Tia30J11JTOHOBOTO IUKITY, MPU YOMY 3aBISKH JIAOITLHOCTI OCTAHHBOTO
BiZIOyBa€THCS Mirpaiis 3aMiCHUKIB B TTOJIOKEHHX 2 Ta 3 (meperpymyBaHHs [{iMpoTa), 110 € XapaKTepHUM
JUIL  aMiIMHOBHX CHCTeM. BpaxoByrouM BHIICHAaBEICHE, B pe3yJbTaTi HArpiBaHHS BiAMOBIIHHUX
XJIOpaleTaMiZliB 3 JABOKPAaTHUM HAJJIMIIKOM TiOLliaHATy aMOHII0 B CEPEIOBHILI aleTOHY OIEpPKAHO
HEKOHJICHCOBaHI TOXIiJgHI 2-IMIHOTIa30JIiIMH-4-0HY 3 Tia30JbHUM/130KCa30JbHUM (parMeHTaMH B
nojoxenHi 2 (1). 3a3HaveHi MOXilHI € METUICHAKTUBHUMHU T€TEPOIMKIAMH, 10 00YMOBHIIO MOJAJIBITY
CTPYKTYpHY Moau(ikamiro ix B peakmii KaboBenarems 3 5-xmiop-3-mertwi-1-denin-1H-nipazon-
KapOanbJeriioM B MPHCYTHOCTI MOHOAMIHOETAHONY SK OCHOBHOTO Kartaji3aTopa 3 YTBOPEHHSM
BIJIMOBIIHUX S5-3aMillleHUX MOXiAHKMX (2). BapTo BiA3HAUWTH, IO JAaHA PEakKilis 3a YMOB BUKOPHUCTaHHS
JIBOKPATHOTO HAJUIMIIKY MOHOAMIHOCTAHOIY SK Karali3aTopa MpPU3BOAUTH N0 YTBOpeHHs 5-[5-(2-
TiApOKCH-eTHIIaMiHO)-3-MeTuI- 1-penin-1 H-nipa3zon-4-inmeTmieH|-2-aminoTtia3zon-4-ony (3) 3a paxyHOK
3aMILICHHS XJIOPY Y II’ATOMY IOJOXEHHI Mipa30iAMHOBOTO IUKIY. 3 IHIIOrO OOKY MpH IpOBEAEHHI
JaHO1 peakmii 3a YMOB BUKHPHCTaHHS MOPQOIIHY 3aMIlllEHHS XJOpYy Yy II'STOMY TIOJIOKEHHI
Mipa3oiJMHOBOTO IMKIY HE BinOyBaeThcsi (4). CTpykTypa OJIEpKaHHX CIIONYK TMiATBEpKECHA
pe3yibTaramu 'H simMP CHEKTPOCKOIIIi Ta Mac-CIEKTPOCKOITIi.

H2N/\/OH

¢

2.1 equiv. 2.1 equiv.

0.1 equiv.

N
/
4.
[TpoBeneHO CHHTE3 HOBUX paHillle HE OMHMCAHKUX MOXIAHUX S-[5-(2-riapokcH-eTHaaMiHo)-3-MeThII-
1-enin-1H-nipazon-4-inmeTnieH |-2-amiHoTiazon-4-ony ta 5-[5-xmop-3-metmi-1-¢enin-1H-nipazon-4-
IJIMEeTHIICH |-2-aMiHOTia301-4-0Hy Ta OKPECICHO HAIPSMKH TOJAIBIIOT X CTPYKTYypHOI MOAHQIKAILIii.
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GAS CHROMATOGRAPHY-MASS SPECTROMETRY AS A METHOD OF ANALYSIS OF A
NUMBER OF BIOLOGICALLY ACTIVE SUBSTANCES IN PLANT MIXTURES
Savych A.O., Marchyshyn S.M.

1. Horbachevsky Ternopil National Medical University, Ukraine

Many years ago, herbal medicine was almost the only way to treat many diseases. However, with
the development of science and technology, other methods and means of treatment have emerged, in
particular synthetic drugs, which have proven to be more effective drugs with selective
pharmacodynamics. Shortly after this breakthrough in medicine and pharmacy, it became clear that this
group of drugs has a number of disadvantages and therefore modern pharmacotherapy is increasingly
taking into account the centuries-old experience of folk medicine using phytomedicines as monotherapy
and in combination with synthetic drugs. It became quite justified, after all as phytotherapy has a number
of advantages over traditional therapy with using synthetic agents, namely, it is low-toxic, has a mild
pharmacological effect and possibility to be used for long periods of time without significant side effects
and is well combined with synthetic drugs.

Mixtures of medicinal plants deserve special attention, because due to the combination of plant
components with the predominance of different groups of biologically active substances, they have a
wider range of phytochemicals, and at the same time expanded pharmacodynamics.

Therefore, the aim of our study was to study a number of biologically active substances, such as
carboxylic acids, carbohydrates, amino acids, in plant mixtures and to adapt the method of analysis — gas
chromatography with mass spectrometry (GC-MS) to our conditions.

Chromatographic separation of all phytochemicals was performed on a gas chromato-mass
spectrometric system model 6890N/5973inert (Agilent Technologies, USA) using a capillary column HP-
Sms (30m*0.25mmx*0.25mkm, Agilent Technologies, USA). The separation was performed in the mode
of temperature programming. Detection was held in the SCAN mode in the range of (38-400 m/z). Carrier
gas flow rate through a column was 1.2 mL/min.

Pre-column derivatization of carboxylic acids, amino acids and carbohydrates was performed
before chromatographic determination. The method was validated for linearity, limit of detection (LOD),
limit of quantitation (LOQ) and precision. Linearity was performed by injecting a series of standard
solutions with a threefold derivatization procedure and a single injection for each reference standard. The
mean value and standard deviation, as well as regression analysis were calculated using Microsoft Excel
software package 2016 (USA). The values for LOD and LOQ were calculated based on the data obtained
during linearity testing in the low concentration range of the working in the test solution, using the
following formulas: LOD = 3.3 * s/ Slope; LOQ = 10 * s/ Slope. Linearity testing was repeated with the
same samples after a complete restart of the system with removement and re-installation of the column.
Repeatability precision was determined by five-fold injection of the same sample in a row. For the
resulting relative peak area of the quantifier ions the relative standard deviation (RSD) was calculated. To
determine intra-day precision, five standard preparations of each reference standard with the same
concentration were single injected and the resulting relative peak areas were used to calculate the RSD.
Inter-day precision for the day of sample preparation and the two following days was specified by
injecting five standard sample of each reference standard preparations once each on all three days. The
RSD of the samples on that day together with the previous samples were calculated as above.

The analytical procedure has been validated to confirm its reliability. All the peaks of reference
standards showed good linearity (R2 > 0.98).

The obtained results indicate the reliability of GC-MS for the identification and determination of
the content of such biologically active substances, as carboxylic acids, amino acids and carbohydrates.
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METHOD DEVELOPMENT FOR THE QUANTITATIVE DETERMINATION OF
VALSARTAN FROM CACO-2 CELL MONOLAYERS
Peleshok Kateryna, Logoyda Liliya
I. Horbachevsky Ternopil National Medical University, Ukraine

The procedure «biowaver» based on Biopharmaceutics Classification System (BCS) is designed to
confirm the bioequivalence between generic and reference drugs. BCS is an important tool which uses in
vitro results for comparison with bioavailability in vivo (biowaiver). These tests are used to establish
bioequivalence in applications for generic drugs, for changes that require re-registration of innovative
drugs, for changes that may be during the validity of the registration certificate, requiring bioequivalence
studies, as well as between drugs used in clinical trials, and drugs that will be produced on an industrial
scale and are on the pharmaceutical market. The main parameters that are analyzed for API for the
possibility of the procedure «biowaver» are solubility and absorption. Due to the reliability of the
correlation of the results, the Caco-2 test is recommended as «gold standard» for modeling intestinal
absorption, determining bioavailability and bioequivalence. In our study, optimization and critical
evaluation of mobile phase composition, flow rate, and analytical column were important to obtain good
resolution of peaks, which in turn affect reproducibility of the method.

The aim of the study was to develop an efficient LC-MS/MS method for determination of
valsartan from Caco-2 cell monolayers.

Chromatography was achieved on Phenomenex Luna, 50 x 2.0 mm, 5 um column. Samples were
chromatographed in a gradient mode (eluent A (acetonitrile — water — formic acid, 5 : 95 : 0.1, v/v),
eluent B (acetonitrile—formic acid, 100:0.1, v/v)). The initial content of eluent B is 15%, which linearly
increases to 100% in 0.9 min and up to 1.2 min is 100% from 1.21 min returns to the original 15%. The
mobile phase was delivered at a flow rate of 0.400 mL/min into the mass spectrometer ESI chamber. The
sample volume was 3 pl.

Under these conditions, the peak of valsartan is eluted for about 1.23 min. The total
chromatographic run time is 1.5 min, so the developed analytical method for the determination of
valsartan to study intestinal permeability in the model of the Caso-2 test is rapid. Valsartan showed low
permeability and and undergoes active transportation. A decrease in the efflux coefficient in the presence
of verapamil indicates that valsartan is a substrate of the P-gp transporter. Recovery value of valsartan is
94 % and this indicates that the results of the experiment are reliable. As a result, it can be concluded that
the developed analytical method for the determination of valsartan for the study of permeability (Caso-2
test) is easy to perform and express method. The developed analytical technique is characterized by a
number of advantages: simpler sample preparation and solvents are selected, which allow to simplify the
experiment and reduce the time and cost of analysis.

In summary, a rapid, simple LC-MS/MS method was developed for determination of valsartan
from Caco-2 cell monolayers. Statistical analysis proves that the method is reproducible and selective for
the estimation of valsartan. Acquired results demonstrate that proposed strategy can be effortlessly and
advantageously applied for examination of valsartan from Caco-2 cell monolayers.

LC-MS/MS METHOD DEVELOPMENT THE DETERMINATION OF METOPROLOL AND
MELDONIUM IN HUMAN PLASMA
Horyn Mariana, Logoyda Liliya
I. Horbachevsky Ternopil National Medical University, Ukraine

Combination theraphy of meldonium and metoprolol is used in the treatment of various chronic cardio-
vascular diseases and disorders of the cerebral circulation, as well as to improve mental and physical capacity.
The main purpose of this study was to develop a simple, precise, rapid and accurate method for the
guantification of metoprolol and meldonium in human plasma. Meldonium can be perfectly determined by
HILIC chromatography and metoprolol by conventional reversed-phase HPLC. We tried to find a common
method that would allow us to identify both analytes at one time - reversed-phase HPLC with an ion-pair
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reagent for meldonium. Alas, such a mutual compromise struck on both analytes, and failed to obtain the
necessary results, despite several attempts, even when switching to a more sensitive instrument. As a result, we
had to go back to the separate methods on the surface, and immediately everything turned out. Sampling
remained common - methanol precipitation. In the present study, optimization and critical evaluation of mobile
phase composition (gradient), flow rate, and analytical column were important to obtain good resolution of
peaks of interest from the endogenous components, which in turn affect reproducibility and sensitivity of the
method. Selection of chromatographic conditions for the proposed method was optimized to suit the preclinical
pharmacokinetic studies.

The resolution of peaks of metoprolol was best achieved with Discovery C18, 50 x 2.1 mm, 5 um
column and meldonium - ZORBAX HILIC Plus, 50 x 2.1 mm, 3.5 um column. Samples of metoprolol were
chromatographed in a gradient mode (eluent A (acetonitrile — water — formic acid, 5 : 95 : 0.1 v/v), eluent B
(acetonitrile — formic acid, 100 : 0.1 v/v)). The initial content of the eluent B is 0%, which increases linearly by
1.0 min to 100% and to 1.11 min returns to the initial 0%. The mobile phase was delivered at a flow rate of
0.400 mL/min into the mass spectrometer ESI chamber. The injection volume was 5ul. Samples of meldonium
were chromatographed in a isocratic using mobile phase water — acetonitrile — ammonium formate buffer 200
MM, 20 : 75 : 5 v/v).

The total chromatographic run time was 2.0 minutes and the elution of metoprolol, meldonium and IS
occurred at ~1.39 and 1.18 minutes, respectively.A linear response function was established at 2 - 200 ng/mL
for metoprolol and 50 -5000 ng/mL for meldonium in human plasma. The% mean recovery for metoprolol in
LQC, MQC and HQC was 99.0%, 107.5% and 96.8%, for meldonium in LQC, MQC and HQC was 94.1%,
100.2% and 93.1% respectively. The lowest concentration with the RSD <20% was taken as LLOQ and was
found to be 2.31 ng/mL for metoprolol, 47.70 ng/mL for meldonium. The % accuracy of LLOQ samples
prepared with the different biological matrix lots were found 115.4% for metoprolol and 95.5% for meldonium,
which were found within the range of 80.00-120.00% for the seven different plasma lots. % CV for LLOQ
samples was observed as 12.8% and 7.7% respectively, which are within 20.00% of the acceptance criteria.

In conclusion, a highly sensitive, specific, reproducible, rapid and high-throughput LC-MS/MS assay
was developed and validated to quantify metoprolol and meldonium in human plasma as per the regulatory
guidelines. The present method involved a simple precipitation method of sample preparation, which gave
consistent and reproducible recoveries. Acquired results demonstrate that proposed strategy can be effortlessly
and advantageously applied for routine examination of metoprolol and meldonium in human plasma. The
combination was taken up for developing a bioanalytical method development and validation so that further it
would be useful for performing pharmacokinetic studies.

THE KINETIC DETERMINATION OF THE ACTIVITY OF ACETYLCHOLINESTERASE
AND ITS INHIBITORS BY EXPLOITING THE OXIDATION OF 3,3',5,5'-
TETRAMETHYLBENZIDINE
Blazheyevskiy M.Ye., Koval’ska O.V.

National University of Pharmacy, Ukraine

Introduction. Activity of Acetylcholinesterase (AChE) is frequently measured because of new
drugs testing or in an assay of neurotoxic compounds in food or environment. When activity of AChE
assessed, Ellman’s method is typically preferred as a standard protocol. The method was discovered by
Ellman et al. and used without particular changes up today.The method consists of two steps. In the first
step, substrate biochemical reaction acetylthiocholine (or butyrylthiocholine when BChE assayed) is split
by AChE into thiocholine and acetic acid. In the next step, thiocholine reacts with 5,5'-dithiobis(2-
nitrobenzoic acid) providing yellow colored 5-thio-2-nitrobenzoic acid. The method has some drawbacks
such as low stability of 5,5'-dithiobis(2-nitrobenzoic acid) and interference of hemoglobin, thiol moiety
containing compounds such as cysteine, reduced glutathione or oximes. Because of the aforementioned
disadvantages of the assay, there is a demand for a new, more reliable, assay suitable for a routine
determination of cholinesterases activity.
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Aim. To develop a new enzymatic kinetic photometric procedure for determination of
acetylcholinesterase activity

Materials and methods. We describe a sensitive and selective colorimetric method for the
determination of the activity of the enzyme acetylcholinesterase (AChE). Detection is based on the fact
that acetylcholine (ACh) catalyzes (due to formation of peracetic acid in the previous reaction of
perhydrolysis with excess hydrogen peroxide) the oxidation of the substrate 3,3’,5,5'-tetramethylbenzidine
(TMB) by H,0, into ox-TMB with an absorption peak at 420 nm, but this oxidation is suppressed if ACh
is pre-hydrolyzed by AChE to form acetic acid, which does not catalyze the formation of ox-TMB.

Results and discussion. Here, a new substrate, 3,3',5,5'-tetramethylbenzidine (TMB), is used as a
chromogenic reagent. It is hypothesized that the new substrate would be an alternative to the standard
Ellman’s method and assay based on the new substrate will not have drawbacks of the Ellman’s method.
We describe a sensitive and selective colorimetric method for the determination of the activity of the
enzyme acetylcholinesterase (AChE) and its inhibitors. Detection is based on the fact that acetylcholine
(ACh) catalyzes (due to formation of peracetic acid in the previous reaction of perhydrolysis with excess
hydrogen peroxide) the oxidation of the substrate 3,3',5,5'-tetramethylbenzidine (TMB) by H,0, to form
a brown product (ox-TMB) with an absorption peak at 420 nm, but this oxidation is suppressed if ACh is
pre-hydrolyzed by AChE to form acetic acid, which does not catalyze the formation of ox-TMB. In the
presence of inhibitor, the activity of AChE is inhibited, thereby inducing the recovery of the brown
coloration. Based on these findings, a highly sensitive method is developed for the determination of
AChE and its inhibitors. The assay only requires mixing of a buffer (pH 8.2), solutions Ach (0.05
mg/mL), AChE (0.4 mg/mL) in blank experiment) or a sample of inhibitor with AChE after incubation
for 20 min (in work experiment), excess H,O, (10 %), and after incubation for 10 min TMB and
photometric measurement at 420 nm.
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Scheme. Proposed method for determination of cholinesterases activity using TMB as a chromogenic
reagent

The method has been extended to the analysis of inhibitor neostigmine which act as anticholinesterase
compound where the decrease in rate of the Cholinesterase - Acetylcholine ester hydrolysis is linearly
related to concentration of the neostigmine. The inhibitor neostigmine causes 50 % enzyme inhibition in
0.1 uM concentration. This analytical system has a wide scope in that it may be applied to the
determination of the activity of various other hydrolases with proper substrates.
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Conclusions. The enzymatic kinetic photometric procedures has been developed to determine of
acetylcholinesterase activity and its inhibitors by exploiting the acetylcholine-catalyzed oxidation of
3,3,5,5'-tetramethylbenzidine by hydrogen peroxide

IODOMETRIC DETERMINATION OF PLATYPHYLLINE HYDROTARTRATE USING
OXONE AS REAGENT
Blazheyevskiy M.Ye., Moroz V.P., Kuts A.A.
National University of Pharmacy, Ukraine

Platyphylline (PT) is a pyrrolisidine alkaloid that is found in plants of the Hrestovnikov family
(Senécio). The active substance of the drug is used in the form of hydrotartrate, according to the Latin
prescription for the substance Platyphyllini hydrotartratis, which can inhibit the cholinergic system, which
transfers excitation from parasympathetic nerves to the performing organs, thereby providing a calming
effect on the vasomotor center, and blocks the N-Cholinergic receptors of the autonomic ganglia. The
drug has an anticholinergic dose-dependent effect, that is, in lower doses they inhibit the secretion of
salivary and bronchial glands, sweating, accommodation of the eyes, causing pupil dilatation, increased
heart rate, while high doses reduce the contractile activity of the digestive tract, including the biliary tract
and gall bladder In addition - the urinary tract and inhibits gastric secretion.As for pharmacokinetics, PT
can easily pass through gistogematichesky barriers, including, and hematoencephalic, cellular and
synaptic membranes. The correct dosage and intervals of introduction do not appeal drug cumulation,
however, introduction of high doses causes accumulation it in TSNS fabrics in powerful concentration. It
is metabolized in a liver and it eliminirutsya in kKidneys and intestines. Platyphylline is the international
name (MNN) which was accepted to the use in Great Britain (BAN). Platyphylline hydrotartrate as a
cholinolytic and antispasmodic agent is mainly used at spasms of smooth muscles of internals, stomach
ulcer and duodenum, cholecystitis or cholelithiasis, pancreatitis acute or other chronic types, bronchial
asthma or laryngospasms, arterial hypertension, stenocardia, spasms of cerebral arteries and
angiotrofonevroza as a part of a combination therapy. For the diagnostic purposes PT use for a mydriasis,
at research of an eyeground, when determining a true refraction of an eye, acute inflammatory diseases of
eyes, an inflammation of an iris of the eye, a keratitis and other injuries of an eye.

In this post potassium hydrogen peroxomonosulfate (KHSOs) based Oxone (the triple salt
2KHSO5-KHSO,4-K2S0O,) reagent has been used an oxidant for the determination of PT in pure
Platyphylline hydrotartrate substance (produced by JSC Batfarma, Georgia with 98.5% content of the
basic substance) and its pharmaceutical preparations such as solution for injections («Platyphyllinum-
zdorovjey, in 1 ampoule there is 1 ml of the transparent solution intended for injections, Platyphyllinum
hydrotartrate (2 mg). As an excipient — the distilled water for injections (Health, FC, Ltd company,
Kharkiv, Ukraine) and extempore prepared 0.5% ophthalmic solutions respectively.

The possibility of application of KHSOs as reagent for oxidimetric determination of Platyphylline
hydrotartrate was investigated.

Kinetic of PT oxidation by potassium hydrogen peroxomonosulfate (KHSOs) was studied in
aqueous buffer solutions of pH 6.0; 6.7; 7.8; 8.4 and 9.8 under second-order conditions at the temperature
293 K. The second order rate constants, k (L- mol *-min"") were calculated from kinetic values. Semi-
logarithmic plots of logio ¢/ [cer - (Co - Cf)] vs. time N-oxidation of PT by potassium hydrogen
peroxomonosulfate for different pH was shown (Fig. 1). A suitable mechanism scheme based on these
observations was proposed (see Fig. 2).

This main principle of this method is based on the fact, that each pharmaceutical drug contains a
specific organic functional group, which on oxidation in the presence of selected oxidant (here Oxone is
used as an oxidant) provides the new oxidized product. This type of oxidation reaction between the drug
molecule and an oxidant establishes a stoichiometric relationship between the drug molecule and an
oxidant. This relationship is the basis of quantitative estimation of drugs in pure form and their
pharmaceutical preparations. In this research, oxidizing reagent Oxone oxidizes the Nitrogen atom of PT
to the corresponding PT N-oxide. Thus an oxidant Oxone establishes a 1 : 1 ratio with Platyphylline
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drug. Methods of preparative chemistry and voltammetry without isolation from solution proved the
authenticity of the reaction product. Oxidative determination of this drug was carried out by adopting the
iodometric titration (visual volumetric) method.

*6
m6,7
A7.8

8,4

logo ¢/ [Cpr- (Co- )]

9,8

O | 1 1 1 1 J

0 2 4 6 8 10
Time, min
Fig.1 Semi-logarithmic plots of logio ¢/ [cpr - (Co - ¢)] vs. time N-oxidation of Platyphylline by
potassium hydrogen peroxomonosulfate for different pH. c(PT)=1-10'3 mol-L™Y; C(KHSO;;)=1.82-10‘3
mol-L™%. pH: 6.0 - 9.8.
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Fig. 2 Scheme of the oxidation process of Platyphylline using Oxone

This main principle of this method is based on the fact, that each pharmaceutical drug contains a specific
organic functional group, which on oxidation in the presence of selected oxidant (here Oxone is used as
an oxidant) provides the new oxidized product. This type of oxidation reaction between the drug molecule
and an oxidant establishes a stoichiometric relationship between the drug molecule and an oxidant. This
relationship is the basis of quantitative estimation of drugs in pure form and their pharmaceutical
preparations. In this research, oxidizing reagent Oxone oxidizes the Nitrogen atom of Platyphylline to the
corresponding Platyphylline N-oxide. Thus an oxidant Oxone establishes a 1 : 1 ratio with Platyphylline
drug. Methods of preparative chemistry and voltammetry without isolation from solution proved the
authenticity of the reaction product - respectively, Platyphiline N-oxide. Oxidative determination of this
drug was carried out by adopting the iodometric titration (visual volumetric) method. Platyphylline
hydrotartrate was determined by indirect titration with KHSOs. The required amount of Platyphylline
hydrotartrate was dissolved in water, pH 8.5 buffer solution and KHSOs solution was added. After 5 min,
the solution was acidified. The excess KHSOs was iodometry titrated applying either visual end-point
detection. The advantages of the applied analytical techniques in the determination of PT in Platyphylline
hydrotartrate substance and solution for injections «Platyphyllinum-zdorovje» were presented. The
recovery of this analyte in preparation sample ranged from 99.05 to 101.0%. A paired t-test showed that
all results obtained for bulk drug, using the proposed procedure and the official procedure respectively,
agreed at the 95% confidence level. The applied technique was very simple, convenient, accurate, precise
and economical. The proposed method was validated by recovery analysis, by drug addition method.

The results of the quantitative determination of PT in a solution for injection of 2 mg'ml™ and
prepared 0.5% ophthalmic solution ex tempore showed satisfactory precision and accuracy: RSD< 2%,
[(X- n) 100% / u] <RSD.
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Conclusions. A procedure have been developed and the possibility of quantitative determination
of Platyphylline hydrotartrate in the pharmaceutical preparations by iodometric method using the
hydrogen peroxomonosulphate as analytical reagent has been demonstrated.

JOCJIKEHHS ECI-MC ®PATMEHTAIIIT COJIEH 1,2,4-TPIA3OJIIJITIOAIIETATHUX
KHUCJIOT, AKTUBHUX ®APMALHEBTUYHUX IHI'PEJICHTIB
VYcenko /JI.JI., Bapuncskuii b.O.
3anopizvkuil 0eparcasruil MeOuuHull yHigepcumem, Yxpaina

Metow podoru Oymno gocmimxeHHs ESI-MS dparmenramnii coneit 1,2,4-TpiazominTioaneTaTHuX
KHUCTIOT TIpH Pi3Hii Hampy3i pparmenraitii. Jleski 3 MUX KUCIOT BXKE BIPOBAKEHI B MPAKTUKY, a JEIKI —
MOTSHIIIHHUMH aKTUBHUMHU (DapMalieBTUYHUMH 1HTPEI€EHTAMHU.

Marepiaaun i meroam. Jlns pocmipkeHHS Oyl0 BHUKOPUCTAHO OJHOKBAAPYIOIBHUA Mac-
cnektpomerpuunamii nerektop Agilent 6120. Cucrema Agilent 1260 Infinity HPLC.

PesyabTaTn i o6roopenHsi. [loci icHye JIeKigbka OCHOBHHX 3aKOHOMIPHOCTEH MOBEIIHKU
JIOCTIIKyBaHUX MoXinHux 1,2,4-Tpiazony B 10HHOMY JDKEpeni Mpu pi3Hii Hampysi B o0xacTi aucomiamii
iHinifioBanoi 3itkaeHHssME (CID): GUIBIIICTP 13 BUBUEHUX PEYOBHH YTBOPIOIOTH AMMEPHI KaTiOHHU, JAESKI 3
HUX CTBOPIOIOTH QJITyKTH 3 10HAMU HATPIIO 1 Kallisl, a pyHHYBaHHS TPia30JIbHOTO LUKy MOXE MPU3BECTH
JI0 YTBOPEHHS TPUWICHHHX TI'eTCPONMKIIB. BUBUCHHS (parMeHTamii 3a3HAYCHUX PEUYOBHH MOXKE OyTH
BUKOPHUCTAHO Ui iAeHTU(IKAIil 3rafjaHuX PEYOBUH, a TAKOXK MAJIs MiJATBEPIKEHHS CTPYKTYpU HOBHUX
CIIOJTYK 32 Mac-CIIEKTPaMHU Ha OCHOBI OITUCAHUX CXEM.

PO3POBKA TA BAJIJIAIISA CHEKTPO®OTOMETPUUYHOI METOAUKHU KIJIBKICHOI'O
BU3HAUYEHHSA MET®OPMIHY I'IJIPOXJIOPUY B TABJIETKAX «CIO®OP»
IBantoma O.I'., byraiioa B.B., Bactok C.O.
3anopizvkuii 0epacasnuil MeOuuHull yHigepcumem, Yxkpaina

Beenenns. [{ykposuit niaber (II/]) BigHOCHTBCSA 10 TJI00AIBbHUX MEIUKO-COLIAIBHUX MPOOIIEM.
Ile 0OymMOBIEHO HE JMIIE MPOrPECYOYMM 3POCTAaHHIM KUIBKOCTI XBOPHX, a il HaA3BUYallHO BHUCOKHM
PU3UKOM pPO3BUTKY MOro yckiaJHeHb — JA1a0eTUYHMX aHriomaTiil, sKi HpU3BOAATH N0 BTpPaTU
npane3aTHOCTI, 1HBaliIu3alii Ta CMEepTHOCTI Ii€l Kareropii xBopux. 3rigHo ganux BOO3, y 90 %
JIOJIEH, SIKI CTpaXkJaloTh 11a0eToM, A1arHOCTOBAaHO 2- THUI IIbOI'O 3aXBOPIOBaHHSA. TOMY 3aCTOCYBAaHHS
I[YKPO3HIWKYBAJbHUX MpenapaTiB BiJirpae BaXJIMBY pPOJIb y MiATPUMIN HAJEKHOTO >KUTTEBOTO PiBHS,
HOpMaJIi3allii KOHIIEHTpaLil TJII0KO3M B KpOBI Ta 3amoOiraHHi yckiajHeHb. MeTQOopMiHYy TiApOXJIOpUL €
npenaparoM mnepmoi JiHil s gikyBanHs L[[J] II Tumy, Tomy po3poOka HOBHUX EKOHOMIYHHX Ta
BUCOKOUYTJIMBUX METOJIIB JUIsl BU3HAYEHHS HOTO BMICTY y CKJIaJll JIIKAPCHKUX (POPM € aKTyalTbHOIO.

Mera poGorm — po3poOka Ta BadiAalis CHEKTPOPOTOMETPUYHOI METOAMKH KUIbKICHOTO
BU3Ha4YeHHs MeT(hopMiHy B TaOJEeTKax Ha OCHOBI HOTo B3aeMoii 3 cyiabpodraneiHoBUMH OapBHUKAMH.

Marepiaan i meroau. O0’ekToM [0CHiKeHHS Oyno oOpaHO TaOJEeTKH, BKPUTI IUIIBKOBOIO
obononkor ¢ipmu Berlin-Chemie — «Ciodopy, 3 koHIeHTpatiero airo4uoi peyoBurn 500 mr. Takox Oyio
BUKOPHUCTAHO CYOCTaHIII0 MET(OPMIHY TiAPOXJIOpUAY (papMakomnelHOI YUCTOTH, CyIbGodTaneiHoBi
OapBHMKM Ta po3uuMHHUKM kiacy YJIA. BumipioBaHHA ONTMYHOI TYCTHHM TPOBOAMIM Ha
cnekrpodoTomerpi Specord 200 (Analytik jena, Himeuunna).

PesyabTaTn nociaiizkeHHsi Ta ixX o0roBopeHHsi. BcraHoBieHo, mo MeT(oOpMiH, 3a pPaxyHOK
HasIBHOCTI NEPBUHHOI aMiHOrpymu, pearye 3 OpomtumoinoBuMm cuHiM (BTC) y BogHO-anieToHOBOMY
cepenoBuili (1:50) 3a KIMHAaTHOI TeMIEpaTypH 3 YTBOPEHHSM CTIHKOTO MPOAYKTY KOBTOTO KOJIbOPY, IO
Ma€ MaKCHMaJbHE 3HaY€HHS ONTHUYHOI I'ycTUHU B Aiana3oHi 404 — 406 um. 3akoH bepa noTpumyeThes B
MeXaxX KOHIIGHTpaIliii aHami30BaHOi CHOAykW Bix 5,2 g0 7,8 Mkr/mia. 3a3HadeHa peakilis €
BHCOKOYYTJIMBOI, 00 MOJIApHUN KOe(IIieHT morianHaHHsI — Bucokuit (1,95 - 104), a MeKa BUABJICHHS —
Hu3bka (0,33 MKr/mn)
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Po3pobiiena meTonuka Oyna yCminiHO BaiiioBaHa Ha BUMOTY JlepxkaBHoi (hapmakoriei Ykpainu 3a
TaKUMH BaTiallilHUMU XapaKTePUCTUKAMHU, SIK J1alma30H 3aCTOCYBAaHHS, JIHIWHICTh, MPEIHU3IHHICTB,
MPaBUJIBHICTH T4 POOACHICTB.

BucnoBku. O1xe, po3po0IeHO HOBY, IPOCTY, BUCOKOUYTIUBY Ta TOYHY METOAMKY KUTbKICHOTO
BU3HAYCHHS MET(QOPMIHY TIAPOXJIOPUAY B TaOJIeTKaxX, sika Oyna yCHmilrHO onmpoOoBaHAa Ha JIKApCHKIiH
dopmi «Ciodop». Harmii meTon 3amoBosibHsAe BUMOTH JIDY 1 ToMy Moxe OyTH pEeKOMEHJOBaHUUN IS
BUKOPUCTAHHS Y JIA0OPATOPISIX KOHTPOJIIIO SKOCTI.

OBI'PYHTYBAHHS IMIAXOAY 10O PO3POBKHU TABJIETOK I30COPBIAY
JAUHITPATY 3 MOAU®IKOBAHHUM BUBIJIBHEHHAM
Omiitankos J].C., Kamumaymenko A.T.
3anopizvxuii 0eparcasnuii meOuunull yHisepcumem, Yxkpaina

[30cop0iay AUHITpAT BIAHOCUTHCS IO TPYIHA OPraHIYHUX HITPATiB, 3aCO0IB MEPIIOro BUOOPY HpH
KymipyBaHHI Ta JUIsi Npo(iTakTHKH HamaaiB creHokapaii. Ilotpeba B cydacHHX Kap.ioJOTIYHUX
mpenaparax 3 BHCOKHM piBHEM €()EKTHUBHOCTI 1 O€3MeKH CTBOPIOE HEOOXITHICTh MOJANIBIINOI PO3POOKH
HOBHX JIIKapCHKHX 3aCO0iB.

Meta pobotu - BuOip KOHIIEMII cydyacHOi TBEpAOi MepopaibHOi JIKapChKoi GpopMu i30copOiay
JUHITPATY Ta TEXHOJIOTIYHOTO MiAXO0y AJIs 11 pearnizarii.

[lepopanbHuii mpuiioM JOBIUH 4ac € MepeBaKaloyMM LUISIXOM BBEJIEHHs JIIKAPCHKUX 3acO0iB.
[TepopasibHi crucTeMu 3 MOAM(IKOBAHUM BHUBUILHEHHSM MAlOTh 0arato mepesar rnepei TPaauiliiHIMH
IIBUJKOPO3YMHHUMHU (hOpMaMHU:

- 3HIDKEHHS YaCTOTH NMPHHOMY 3a PaXyHOK BHUBUJIBHEHHS JIKApChKOI PEYOBHMHH MPOTITOM OiIbII
TPUBAJIOTO MEPiOAY Yacy B MOPIBHSAHHI 31 3BHUAHHUMU Ta0JlIeTKaMu a00 KarcyliaMu;

- MiHIMi3allisl HAKOITUYEHHS JIIKAPCHKOTO PEYOBHUHU MPH JOBTOCTPOKOBOMY 3aCTOCYBaHHI;

- BIACYTHICTh 200 3HMKEHHS MOOIYHHUX €(EeKTiB, 1[0 BUKIMKAIOTHCS BUCOKMMHU KOHIICHTPAIISIMU
AKTUBHOT'O KOMIIOHEHTA B KPOBI;

- BUCOKHMH piBeHb JOTPUMAaHHs THAalllEHTOM pPEXUMY 3aCTOCYBaHHS Mpernapary 3a paxyHOK
3HIKEHHSI KPaTHOCTI IPUHOMY IIPOTSATOM J100M;

- MOJJIMBICTb KOHTPOJIIOBAaTH 1 YHPABIATH KOHIEHTPALIEK JiI040i PEYOBHMHHM B KpPOBI,
HiJBUIIEHHS €()eKTUBHOCTI JIIKYBaHHSI;

- eKOHOMIYHO OUIbII eeKTHBHE (apMalleBTUYHE BUPOOHUIITBO 32 PaXyHOK 3HMXKEHHS 3arajbHoOl
KUIBKOCT1 JT030BaHUX OJWHUIIb, HEOOXITHUX JUIsl TAlli€HTa, B MOPIBHSIHHI 31 3BUUaHUMH JIIKAPCHKUMU
dopmamu.

B nanmii yac HalmommpeHIMMHU JiKapcbKUMU (opMamMH 3 MOAM(DIKOBAaHUM BUBIJIBHEHHSAM €
MaTpuyHi TabneTku. Taki (opMHU BHUPOOISIFOTHCS LUISIXOM BKJIIOYEHHSI AaKTHBHHUX (apMaleBTUYHHX
1HTpenieHTiB B TriipodoOHi 1 / abo TiapodinbHI MOJIMEpHI MaTPULl Ul TOCATHEHHS KOHTPOJBOBAHOTO
BUBUTHLHEHHS JIKIB.

OpnHak MaTpu4Hi TaOJIETKH MAOTh 1 CBOT CYTTEBI HEOMIKH.

- CKJIaJIi 3 MPOJIOHTOBAaHUM BHBUIBHEHHSM MICTATh OUIBII BUCOKY /103y JIIKAPCHKOI pEYOBMHHU, 1
Oyzb-siKa BTpaTa LIJTICHOCT] TaOJETKU MOXKE IPUBECTH 10 TIepe103yBaHHs;

- Ha XapakTep BHBUIbHEHHS 3HAYHO BIUIMBAIOTH MPUHOM 1K1 1 MIBUAKICTH TPaH3UTY 4epe3
KUIICYHUK;

- Ipod1JIb BUBUIbHEHHS MK OKPEMUMH Ta0JIeTKaMH MOKE MaTH JI€dKi BiIMIHHOCTI.

binbm moporumMu nnst BAPOOHUIITBA, alie, B TOM k€ 4ac OUIbII HaaiiHUMH B OlodapMarieBTUUHIM
MOBEIIHIII, € MYJIBTHI030BaH1 JIKapChKi (hOpMH.

Jlixapceki (popMu, 110 CKIIAAaI0THCS 3 0e3I114i YaCTHHOK, HaO0yBarOTh BCe OLIBIIOT MOMYISPHOCTI B
MOPIBHSIHHI 3 TOOAMHOKMMM MOHOJITHUMH JiKapcbkumu (opmamu. Cepel MHOTEHUINHUX IepeBar
MYJIbTH030BaHUX (OPM MOKHA BUJIUIMTHU NepeadadyBaHUM TPaH3UT MO IUTYHKOBO-KHUIIKOBOMY TPakKTy,
HAJIMHICTh JJOCTABKHM JIIKApChbKOI PEUYOBHMHHU, THYUYKICTb B MOJIEIIOBAHHI BUBUIBHEHHS 1 MOJIMNIIEHY
0100CTYIHICTh 3 MEHILIOI0 BHYTPIIIHBOCYO'€KTHOIO BapiabenbHICTIO.
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[leetn € OAHMMH 3 HAUMOMYJSPHIMIMX MYJIBTHIO30BaHUX JiKapchkux (opMm. I[lemeramu
NPUKRHATO Ha3UBaTU APiOHI cumydi cheprudHi abo HamiBchepryuHi YaCTKH, OJIEP>KYBaHi rpaHyIIOBaHHIM
(armomeparii€ro) npiOHUX MOPOMIKIB 200 TpaHyJ JIKAPCHKUX 1 JOMOMDKHHUX PEUOBUH. J[JI1 OTpUMaHHS
TOTOBOI JiKapchKoil (hOpMH TeNeTaMu 3a3BUYail 3allOBHIOIOTH TBEP/l JKEIATHHOBI KarCylu, aje MeJeTH
TaKOXX MOXXYTh OyTH CIIPECOBaHI B TAOJICTKH.

Tak sk i30copOUAY MUHITPAT € PEYOBHHOIO 3 BY3BKMM TEPANCBTHYHUM Jlialla30HOM, peami3allis
KOHIICTIII MYJIbTHI030BaHOi ()OpMH OCOOJIMBO BaXUIMBa JUIsl MiHIMIi3alii BIUIMBY Ha BUBUIBHEHHS SIK
TEXHOJIOT1YHHUX, TaK 1 (Ppi3ion0oriyHux (akTopis.

TexHomorist excTpy3ii-chepoHizaiii € HaHOUIBII MOMYJISIPHUM CHOCOOOM BHUPOOHMIITBA TENET 1
Ma€ HACTYIIHI NTepPeBaru:

- MOKJIMBICTB JIOCSITHEHHSI OLTBIIT BHCOKOTO BMICTY aKTHBHOTO KOMITOHEHTA,

- MOXJIMBICTb HIBEIIOBaHHA HEOaKaHMX (I3UYHUX XAPAKTEPUCTHK AaKTHBHHUX I1HTPEIIEHTIB
(HM3bKa HACHWIMHA UIUJIBHICTh, TIFPOCKOINIYHICTh) 3a pPaxyHOK BHUKOPUCTAHHS PI3HUX 1HEPTHHX
HAIIOBHIOBAYiB;

- BUCOKA IIUIBHICTh OTPUMAHUX TEJET 1 By3bKHUI PO3IOALT 32 pO3MipaMH;

- OLIBII TITajKa TIOBEPXHSI MEJIET B MOPIBHAHHI 3 iHIIUMH TEXHOJIOT1SIMHU.

TakuM YHMHOM, JJISi BHUTOTOBJICHHS MEJUIET i30COPOIiAYy MUHITPATy MOIIIBHO BUKOPHCTOBYBATH
MeTOJ eKcTpy3ii-ceponizarii. JlaHui miaXia AO3BOJSE OTPUMATH MIUIBHI TJIAJKI TPAHYIHd 3 BHCOKHM
BMICTOM JIIKApChKOT pEYOBUHHU.

CHEMILUMINESCENT DETERMINATION OF N-ACETYLCYSTEINE IN
PHARMACEUTICAL PREPARATIONS BY REACTION WITH 9-CYANO-10-
METHYLACRIDINIUM NITRATE
Blazheyevskiy M.%, levtukhov V.2, Kryskiw L.3
! National University of Pharmacy, Ukraine
2 Gdansk University, Poland
¥1. Horbachevsky Ternopil National Medical University, Ukraine

Acetylcysteine also known as N-acetyl-L-cysteine (NAC), ((2R)-2-(Acetylamino)-3-
sulfanylpropanoic acid) is a mucolytic that reduces the viscosity of secretions probably by the splitting of
disulfide bonds in mucoproteins. NAC has been used as a mucolytic in a variety of respiratory disorders
associated with productive cough. NAC is also able to promote the detoxification of an intermediate
paracetamol metabolite, and has a key role in the management of paracetamol overdosage. It is used in
the diagnostic bronchography, treatment of dry eye associated with abnormal mucus production. NAC is
under investigation for the treatment of idiopathic pulmonary fibrosis, aspergillosis, burns, diffuse
parenchymal lung disease, HIV infection, AIDS, kidney disorders, acute liver failure, carbon tetrachloride
poisoning and also at overcoming nitrate tolerance in patients with coronary heart disease or heart failure.
Off-label it uses for contrast agent-associated nephrotoxicity prevention, keratoconjunctivitis sicca and
uncomplicated gonorrhea treatment. NAC is available in different dosage forms e.g. inhalation solution,
intravenous solution, oral capsule, oral tablet, effervescent, compounding powder, oral tablet.

The drug substance NAC is the subject of British, American and European monographs. BP and
Ph. Eur. describe iodimetric titration in the presence of diluted hydrochloric acid, after cooling in iced
water. End-point detection carried out with starch solution as an indicator. For NAC injection there is
iodometric titration in the presence of glacial acetic acid without indicator. USP recommends HPLC with
a UV-detector for NAC assay in pure substance and the same for NAC in sterile solution in water
prepared with the aid of sodium hydroxide.

As a variant of the iodimetric method for the determination of NAC in pure substance and drugs in
the absence of ascorbic acid, the method of peroxyacidimetric titration in an acidic medium in the
presence of potassium iodide at room temperature was proposed. Several analytical procedures have been
previously reported for the determination of NAC in its bulk, pharmaceutical preparations and/or
biological fluids which include voltamperometric, amperometric, colorimetric, spectrophotometric, HPLC
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etc. An attempt has been made to determine NAC in the presence of ascorbic acid using diperoxyazelaic
acid or potassium hydrogenperoxomonosulphate as a titrant and potentiometric end-point detection. There
are also luminol based flow-injection CL procedures and technigques based on the effect of CL inhibition.

This report is devoted to the development of a new rapid method of CL determination of NAC
(pure substance of N-acetyl-L-cysteine, Moehs Catalana S.A., pharmaceutical preparations with NAC -
“Acetylcystein 200 Heumann Brausetabletten”, 200 mg, Heumann Pharma GMBH Nurnberg Ein
Unternehmen der Searle-Gruppe, Germany, “AC-FS” 200 mg, coated tablets, “Farmastart”, Ukraine) by
reaction with 9-cyano-10-methylacridinium nitrate (CMA). It is known that CMA, similarly to other
acridinium derivatives, specifically reacts with reducing nucleophiles like NAC in the presence of oxygen
in solution to produce the intermediate CMA dioxetane, which decomposes to form the N-methyl
acridone molecule in the excited state. Relaxation of the latter to the ground state is accompanied by
emission of quantum of light (Fig. 1).

The intensity of CL was measured in relative units on the device with photoelectric multiplier
FEU-84-A, low currents meter IMT-0.5 and quick-acting (time constant 0.1 s) automatic potentiometer.
CL reaction was performed in a cylindrical 30 mm quartz cell with 10 mL work volume. We used the
following mixing sequence: [KOH + NAC], + CMA.

RS +0, == RS +0;
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Fig.1 Chemistry of CL process in the system CMA-oxygen-NAC

The dependence of the maximum intensity of CL on the alkali concentration in the NAC-oxygen-
alkali-CMA system, was experimentally obtained. The most intense of CL in the presence of 2.5x107
mol/L CMA is observed in solution with potassium hydroxide concentration of 0.5 mol/L. The calibration
curve obtained by plotting the maximum value of CL intensity vs. final concentration of NAC under the
optimum conditions for CL reaction of NAC kinetic determination showed a linear relationship over the
range 10°... 10™* mol/L (Fig. 2).
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Fig. 2 Calibration curve of NAC determination in CMA-oxygen-NAC system

The results of NAC determintion by the proposed method in model mixtures show RSD <2% (6 = -
0.4%, n = 5). LOD (3S) and LOQ (10S) was achieved of 3x10°® mol/L and of 1x10° mol/L respectively.
The results of NAC determination in pharmaceutical preparations (n = 10, P = 0.95): “Acetylcystein 200
Heumann Brausetabletten” (labelled amount of NAC = 0.201 g), X = 0,1996 (99,3%), S = £0,0042, Sg
=+0,0013, AX= 0,003, RSD = 2,1%, & = -0,71% and “AC-FS” (labelled amount of NAC = 0.198 g), X =
0,1974 (99,7%), S = £0,0039, Sz =+0,0012, AX= +0,0028, RSD = 2%, & = -0,32%, where § = (X —
[labelled amount of NAC])x100/[labelled amount of NAC].

Conclusions. We have developed a new CL method of NAC determination in bulk and
commercially available pharmaceutical preparations, which is based on the direct interaction of active
oxygen forms generated in the preliminary one-electron reduction of oxygen by the examined thiol-
containing analyte. The proposed procedure is promising for its further application for the determination
of NAC in pharmaceutical preparations in the absence of ascorbic acid, which interferes the
determination.

THE RELEVANCE OF STANDARDIZATION OF MEDICINAL PLANT RAW MATERIALS FOR THE
TREATMENT OF CARDIAC DISEASES
Sakhanda I.V.
Bogomolets National Medical University, Ukraine

The issues of standardization and quality control of herbal medicinal products and herbal
medicinal products manufactured in Ukraine continue to remain extremely relevant. The dynamics of the
number of names of medicinal products registered in Ukraine is steadily increasing, with a considerable
part of them, about 30 %, being either medicinal plant raw materials, or herbal preparations, or agents
obtained with the use of herbal components.

Rational pharmacotherapy involves the choice in the particular clinical situation of optimal drugs.
The rational use of drugs by most specialists means the use of drugs with proven efficacy, safety and
optimal cost, proving the achievement of clinical effect. This means that the decision to use each drugs
should be made on the basis of an analysis of objective data on its effectiveness, safety and economic
feasibility. The availability of objective information plays a key role in rational pharmacotherapy when
choosing the best evidence-based treatment options. Often, the results of randomized clinical trials are not
sufficient to draw a definitive conclusion about the place of drugs in clinical practice.

The high turnover of plant-derived drugs is due to a number of reasons, the main of which are the
etiopathogenetic action of herbal remedies, the individual approach to the patient, the possibility of long-
term admission, the high degree of safety with sufficient efficiency, as well as the relative cheapness and
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availability. Undoubtedly, herbal remedies may not completely replace the therapy of synthetic drugs, but
may find effective treatment. An increase in the consumption of medicinal herbs and fees is also observed
in the markets of European countries.

In the treatment of cardiovascular diseases (CVD) use a large arsenal of drugs: nitrates, [-
blockers, calcium channel blockers, antihypertensive agents of different groups, metabolic drugs. In
recent years, a fundamentally new approach to the treatment of cardiopathology has been actively
developing, which consists in the combined use of traditional synthetic drugs and plant-derived drugs,
since the plant-derived drugs are in most cases compatible with synthetic drugs, which leads to synergism
of their action. The effectiveness of the treatment of CVD with the help of plant-derived drugs is due to
the softness, prolonged action, the absence of many side effects, which are indispensable companions to
the reception of synthetic drugs. Interest in the treatment of these drugs is also caused by changes in the
age structure of the population: the increase in the elderly and the elderly suffering from CVD, which
require long-term use of drugs, and the risk of unwanted side effects should be minimal. It is believed that
the complex of biologically active substances formed in a living plant cell has a greater resemblance to
the human body than the pure substance is isolated, so the plant-derived drugs is more easily assimilated
and produces fewer side effects. It should be noted that medicinal herbal raw materials are the cheapest
and most affordable source of medication.

The largest share among all phytopreparations for the treatment of CVD in the Ukrainian market
belongs to individual compounds (43,6 %) and herbal remedies from medicinal plants.

It is important to note that standardization of medicinal plant raw materials and phytopreparations
is an urgent task at the present stage of the development of pharmaceutical science and requires
specialists working in this field, careful systematization and more detailed analysis of the data obtained
during the experiments for their further inclusion in the relevant sections of the developed regulatory
document. The toxic properties, as well as the undesirable side effects of some herbal medicines, require
careful and informed choice of herbal remedies for both individual and complex use. When appointing
herbal medicine doctors, it is advisable to choose those that do not give complications in each case, because
herbal medicines play a significant role in the arsenal of modern treatment of cardiovascular diseases.

ELABORATION AND STANDARDIZATION OF THE EYE DROPS WITH LEVOFLOXACIN
Hudz N., Vasiutyk N., Fetko M.
Danylo Halytsky Lviv National Medical University, Ukraine

Topicality. In the early 90's of last century, fluoroquinolones occupied the main place in the
treatment of eye infections. An important feature of levofloxacin, like other recent fluoroquinolones, is
tolerability, which allows its use in eye drops at a concentration of 0.5%, which ensures its penetration in
a high concentration in the cornea compared to the second generation of fluoroquinolones.

The aim of the work was to develop the composition and technology of extemporaneous eye
drops with levofloxacin using various isotonic additives in peacetime and in conditions of removing
emergency situations.

Results. It is established that the State Register of Medicinal Products of Ukraine contains 125
medicinal products on the base of levofloxacin. Among them are solutions for infusions, coated tablets,
eye drops and active pharmaceutical ingredient.

The characteristic features of eye drops of the industrial pharmaceutical manufacture are a
nominal volume of 5 ml and the presence of benzalkonium chloride as an antimicrobial preservative. Eye
drops, which are manufactured in individual packagings with a nominal volume of 0.3 ml, do not contain
any preservatives. Another group of excipients in the eye drops are excipients with the function of
adjusting the pH value (sodium acetate, acetic acid, hydrochloric acid, sodium hydroxide, etc.).
Manufacturers employ sodium chloride or mannitol as isotonic additives. One more group of excipients is
thickeners in order to give prolongation of eye drops.

The composition and technology of extemporaneous levofloxacin eye drops were elaborated and
justified. To ensure the isotonicity of eye drops with levofloxacin (286 mosmol/l), it is proposed to add
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5% glucose or mannitol, or 0.87% sodium chloride. 1 M hydrochloric acid solution and/or 1 M sodium
hydroxide solution are added in order to adjust a pH of the eye drops in the range of 6.0 to 7.0. The
algorithm of the correction of pH of levofloxacin solutions is provided. It was established that the nature
of the isotonizing agents had a little influence on pH of the eye drops.

The technological scheme of eye drops was offered, which includes the following stages:
dissolution of the components with a primary quality control and adjusting pH of a solution on the stage
of its preparation; filtering, packing, sealing; control over the absence of mechanical inclusions;
sterilization; secondary quality control; marking and registration for dispensing.

The features of the production of eye drops of levofloxacin in the conditions of liquidation of
emergency situations are provided. Among them is filtration with simultaneous filling containers. The
standardization of the elaborated eye drops is provided.

The composition and technology of the eye drops with levofloxacin was probed in the conditions
of education and producing pharmacy of Danylo Halytsky Lviv National Medical University.

Conclusions. The obtained results are a base for the organization of extemporaneous preparation
of the eye drops in producing pharmacies of Ukraine.

ROBUSTNESS EVALUATION IN VALIDATION OF ANALYTICAL METHODS OF
ANTIHYPERTENSIVE MEDICINES IN DOSAGE FORMS
Donkor Annie Abbeyquaye, Oluwatobiloba Joy Omotosho, Fatma Abdelmalek Mohamed, Obianuju
Florence Ezike, Adaeze Elizabeth Ajie, Agyemang Fredua Sarpong, Liliya Logoyda
I. Horbachevsky Ternopil National Medical University, Ukraine

The generally accepted definition of the term "robustness” with respect to analytical methods is
specified in ICH Q2 (R1): "the robustness of an analytical procedure is a measure of its capacity to
remain unaffected by small, but deliberate variations in method parameters and provides an indication of
its reliability during normal usage”. ICH Q2 (R1) also states that the robustness assessment "should show
the reliability of an analysis with respect to deliberate variations in method parameters. If measurements
are susceptible to variations in analytical conditions, the analytical conditions should be suitably
controlled or a precautionary statement should be included in the procedure. One consequence of the
evaluation of robustness should be that a series of system suitability parameters (e.g., resolution test) is
established to ensure that the validity of the analytical procedure is maintained whenever used”. The aim
of the study was to evaluate the robustness in validation of analytical method for the quantitation of
antihyperstensive API in dosage forms, using Youden’s test, and determine the analytical parameters that
present greater influence in the final results of the analysis.

In the investigation of the robustness of analytical methods, one of two main methods are
frequently used: The "One-factora-time” method (the alternative name is "One-variable-at-a-time
procedure™) is a concurrent study of the influence of only one factor on the robustness of an analytical
method with fixed values of all other factors at a time. The experimental design approach (design of
experiment) is the method of simultaneous investigation of the influence of several factors on robustness
of the method using a certain plan (matrix) of experiments.

The robustness evaluation of HPLC and spectrophotometric methods for antihyperstensive API
quantitation was performed using the method proposed by Youdene Steiner. Seven analytical parameters
were selected and small variations were induced in the nominal values of the method. Then, eight runs
were performed with an aim to determine the effect of each parameter in the final result. The analytical
conditions at the nominal values are represented by capital letters and the conditions with the small
variation are represented by lowercase letters. The seven parameters and its respective variations were
combined in eight assays, performed in a random order. The analyses results are shown by letters from s
to z. Hence, when combination 1 was assayed, the obtained result was s. When combination 2 was
assayed, the obtained result was t, and so successively. For evaluating the effect of in the final result of
the analyses, the following equation was used:

EffectClc=(s+u+w+y)/4-(t+v+x+2)/4Eq. ().
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Through the use of Youden’s test, it is possible to establish certainly the parameters which present
higher influence in the final result of the analyses and perform a more rigorous control in the eventual
variations of these parameters that may occur during a routine analysis.

In summary, Youden’s test proved to be an efficient and helpful tool for the robustness evaluation
of HPLC and spectrophotometric methods for assay of antihyperstensive API in dosage forms. This was
done in order to make analytical scientists more successful and businesses more profitable and
productive.

PO3POBKA CHEKTPO®OTOMETPUYHOI METOJUKH KIJIBKICHOI'O BU3SHAYEHHSI
BEH3AJIKOHIIO XJIOPUAY B CYIIO3UTOPIAX
ber3 O.B., Tapan C.I'., [lepexona JI.O.
Hayionanvnuii hapmayesmuunuii ynieepcumem, Yxpaina

benzankoniro xmopug (CooHgoCIN, M.M. 354,0) BigHOCHTBCS 10 (papMaKOTEpareBTUYHOI TPYITH
DO08AJO1 - xoHTpamenTHBHI, aHTHCENTHYHI MperapaTd i BUKOPUCTOBYETHCS SK e(EeKTUBHUI 3acid
KoHTpauenuii. BiH € cymimmio ankiIOeH3WIAUMETUIAMOHII0  XJOpUAIB 1 Mae  Qopmyrny
[CeHsCH2N(CH3),R]Cl, ne R € cymimmmito ankiniB, BKIHOYa04YH BCi 00 JEsIKi 3 TPYIL, 10 MOYNHAIOTHCS 3
H-CgHiy7, Ta iHmmmu BummMu romonoramu H-CioHos, H-Ci4Hgg, H-CigHss, axi i GpopmyroTh OCHOBHY
gactky A®I. Cyno3uTopii Ha o iIbHIN OCHOBI, [0 MICTATH OCH3AIKOHIIO XJIOPHU B KUTbKOCTI 18,9 M,
OpEJCTaBlICHI Ha PHUHKY  BITYM3HSHUMHU Ta IMIOPTHUMHU BHpoOHHMKamH. KindbKicHE BH3HAuEHHS
OCH3aIKOHIIO XJIOpuay B cyOcTanmii 3rimHo 3 BuMoramu €Bpormeiicbkoi ®apmakonei, bpurancpkoi
@®apmakornei ta Papmakornei CHIA, npoBoAsSTH METOAOM HOAAaTOMETpil, SKUW BHMAara€ 3HAYHOI
poOOMiATOTOBKH, TOTPeOye BUKOPUCTAHHS BEITUKOI KIJTbKOCTI PEaKTHBIB 1 Ma€e ycKiIaaHeHe (iKCyBaHHS
KiHleBoi Touku TUTpyBaHHS. Papmakones CILIA pekoMmeHaye BHU3HAYaTH OCH3AJIKOHIIO XJIOpUI B
KpeMax, OYHHX 1 Ha3aJIbHUX KpaliiX METOJO0M piIMHHOI Xpomatorpadii. 3 METO BHU3HAYCHHS
KUTbKICHOTO BMICTY OCH3aJIKOHIIO XJOPHUAY B JIKAPCHKHUX 3ac00aX BUKOPHUCTOBYIOTH METOJ O0OEpHEHO-
da3zoBoi pimmHHOI Xpomarorpadii. B miTeparypi omucaHe BHUKOPHCTaHHS 3 II€I0  METOIO
XpoMarorpaiyHMX KOJOHOK 3 TOJSPHOIO Ta HEMOJSPHOI TMpHILEIUVIeHUMH (a3amMH, a TaKox
BUKOPHUCTAHHS XpOMaTOrpadiuHrX KOJIOHOK 3 MPUILEIUIEHOIO (pa3010, ae 13 3aCTOCYBaHHIM 10H-TIAPHOTO
peareHry.

Merta pobOTH — 3ampoNOHYBaTH ONTUMAIbHUN, €KCIPECHHUH, YYTIMBUN 1 €KOHOMIYHUN METOJ
KIJIbKICHOTO BU3HAUEHHS OCH3AJIKOHIIO XJIOPUAY B OJTHOKOMIIOHEHTHHMX 1HTpaBariHaJbHUX CYMO3UTOPIsLX
JUIsl BAKOPUCTAHHSI B TAOOPaTOPisiX PI3HOTO PiBHS OCHAILIEHHS.

JUnis KiJBKICHOI OLIIHKM BMICTY OEH3aJIKOHIIO XJOpPHUIY HaMH 3alporoHOBaHMM Meton Y®d-
CHEeKTpo(OTOMETpii, 110 3aCHOBAHMI Ha BIACHOMY CBITJIONOIVIMHAHHI aKTHBHOTO (apMaleBTUYHOTO
IHTpeaieHTy y BoAl, migkucieHit 0,1 M po3unHoM kucnotu xjopucto-BogHeBoi 10 pH 4,0 (Biamnosigae
Cepe/IoBUINY CHEpMATOLUAHOT Ta OAaKTEpUIUAHOI ii aKTUBHOTO KOMIIOHEHTY B OpraHi3Mi JIIOJMHH).
BuBuenns xapaktepy Y ®-crniekTpy OEH3aIKOHIIO XJOPHIY 32 BIACHUM IOTJMHAHHSAM IPH PO3YMHEHHI
pPEYOBHMHHU O€3MOCEpEIHbO B aKIENTOPHOMY CEPEJOBUIII MMOKA3al0 HasBHICTh TPhOX MAKCHUMYMIB IpH
TOBXKUHAX XBWIb 257 HM, 263 HM 1 268 HM. ExcrniepuMeHTalbHO BCTAHOBIIEHO, IIO Y JAaHUX yMOBax
pPO3UMH OCH3AJIKOHIIO XJIOPUIY CTAOUIBHUH MPOTATOM TOJUHM 1 CIIOCTEPIraeThes MiANOPAIKOBAHICTH
CTaHJApTHUX PO3UYWHIB 3akoHY byrepa-Jlambepra-bepa B Mexax KOHIIEHTpallii Aif0Y0i PEUOBUHH BiJl
0.01% o 0.10%.

3 METOI0 MOJAAJBIIOr0 3acTOCYBaHHS CHEKTPOPOTOMETPUYHOI METOAUKU JJsi KUIBKICHOTO
BU3HAYEHHS OCH3AJKOHII0 XJIOpUIY HaMM OOpaHM MakCMMyM 3a JIOBXKMHHM XBWII (263+2) HM, 10 €
cnenudiyHUM U1 apoMaTHYHUX cronyk. /laHy metoauky Oyno ampo0OoBaHO Ha TPbOX CepisiX 3pa3KiB
pi3HUX BHUPOOHUKIB IHTpaBariHAJIbHUX OJHOKOMIIOHEHTHUX Cyno3uTopiiB («Eporekc» (3aranbHe
yKpaiHo-icnaHchke mianpuemMcTBo «Cnepko-YkpaiHa», Ykpaina), «®apmatexc» (Innothera chouzy,
Opanuis), ta «Esitexkcy (TOB «Moundapm», Ykpaina). Pe3ynbrat, 1mo ojep:kaHi NMpH NPOBEICHHI
€KCIIEPUMEHTIB, MIATBEPAWIN, IO 1HIII KOMIIOHEHTH CYHO3UTOPII0 HE 3aBakKalOTh IPOBEACHHIO
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JOCITIIJDKEHHS. TakuM YMHOM, 3alpONOHOBaHA METOJIWKA € CIenu(pivHOI, YYTIUBOI 1 HE MOTpedye
KOJTHHX JIOJIATKOBHX PEAKTUBIB Ta JOPOrOBAPTICHOTO 00T JHAHHS.

B pesynbraTri mpoBeaeHHX OCHIIKEHb HaMH PO3POOJICHO CHEKTPO(OTOMETPHYHY METOIUKY
KUJIbKICHOTO BU3HAYECHHSI OCH3AJIKOHIIO XJIOPHIY B OAHOKOMIIOHEHTHUX BariHAJbHUX CYMO3UTOPISX, IO
He ToTpedye 3aCTOCYBaHHS JOJAATKOBHX PEAKTUBIB, € EKOHOMIYHO BUTIJHOIO i MOXKE 3aCTOCOBYBATHUCS B
1ab0paTopisiX Pi3HOTO PiBHS OCHAIICHHS.

TLC ANALYSIS OF MONOSACCHARIDES IN DENSE EXTRACT OF CREEPING THYME
Zarivna Nadiya, Mosula Liudmila, Poliak Olha
I. Horbachevsky Ternopil National Medical University, Ukraine

One of the priority areas of modern Pharmacy is the creation of domestic medicines on the basis
of medicinal herbal raw materials. Long known, and remains relevant for the production of drugs today, is
the creeping thyme (CT). Development of mucolytic drug based on dense extract of creeping thyme and
essential oil of thyme ordinary provides for the development of technology for dense extract of creeping
thyme. We have selected the optimum condensation conditions that allow to obtain the extract in the short
term with the maximum and stable content of biologically active substances of investigated raw material
and liquid extract of creeping thyme. In the standardization of herbal medicinal products of creeping
thyme, we proposed specific monosaccharides as identification markers, the same principle was applied
to standardize liquid and dense extract. Therefore, the aim of our work is to investigate the qualitative
composition of polysaccharides in dense extract of creeping thyme.

Identification of monosaccharides in dense extract of creeping thyme and performance using the
thin-layer chromatography method on the plates “Silica gel” (Merck, Germany) in the solvent system
water R — acetonitrile R (15:85) using a solution of reference sample or standard sample of
monosaccharides (arabinose, galactose, rhamnose, fructose, glucose, xylose). Chromatograms were
indicated by the solution of thymol (0.5 g of thymol, 5 ml of concentrated sulfuric acid and 95 ml of 96%
ethanol).

As a result of chromatographic analysis, we identified seven monosaccharides, one of which
remained unknown due to the lack of required standard.

As a result of TLC analysis, the presence of fructose, glucose, arabinose, xylose and rhamnose in
the test extract was established. According to the ratio of the size and the color intensity of the spots on
the chromatograms, it was concluded that the predominant monosaccharide is fructose, and from the
reducing monosaccharides is glucose, which will allow them to chooset markers of quality dense extract
of creeping thyme. The next stage of our research will be the determination of the quantitative content of
monosaccharides in the dense extract of creeping thyme.

TLC METHOD DEVELOPMENT FOR THE ESTIMATION OF LISINOPRIL AND
ATORVASTATIN IN PHARMACEUTICALS
Shulyak Nataliia, Logoyda Liliya
1. Horbachevsky Ternopil National Medical University, Ukraine

Hypertension is one of the most prime health issues worldwide owing to its high population
frequency, significant burden of the disease, risk of disability and impact on life expectancy. The major
risk factor of hypertension and other cardiovascular diseases is hypercholesterolemia. In this study,
atorvastatin and lisinopril were chosen as representative example of fixed dose combination where
clinical data proves the promising of such combined therapgy for patients. Lisinopril and atorvastatin are
active pharmaceutical ingredients which are very seldom combined in single pharmaceutical dosage
forms. Analysis of modern scientific publications on the creation of pharmaceutical development based
on atorvastatin and lisinopril has not yielded any results. Pharmaceutical development of atorvastatin and
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lisinopril by our scientific group proposes for using the ratio of (1/1) for lisinopril (10 mg) and
atorvastatin (10 mg).

The aim of the present study was to improve to more rapid, simple, selective, less expensive methods
TLC (thin layer chromatography) analysis of simultaneous determination of lisinopril and atorvastatin in
pharmaceuticals. The present study assessed mobile phases of lisinopril and atorvastatin for TLC.

Thin layer chromatography can be used to: monitor the progress of a reaction, identify compounds,
determine the purity of a substance. Method of simultaneous identification of lisinopril and atorvastatin by TLC
was developed. We investigated different mobile phases to optimize the development of analytical methods of
lisinopril and atorvastatin by TLC. It was established that the most optimal Rf observed using mobile phase
ammonia R (25 %) — propanol R (30:70, v/v). According to the SPhU and Note for guidance on validation of
analytical procedures: text and methodology (CPMP/ICH/381/95) to test the Identification must be validated, to
determine such characteristics as specificity and suitability of the chromatographic system. The maximum
difference of Rf values in the same plate (for two series of plates) must not exceed the value of 0.02. Originally,
plates were tested according to the requirements of SPhU on chromatographic resolution. When checking for
the stability of the solution at the time we started chromatography of lisinopril and atorvastatin freshly prepared
test solution sustained, over time for 30 min. Visual assessment of spots on the size and intensity of staining
confirms that they clearly appear as freshly cooked and seasoned in time solutions (for plates of different
series). The solutions were stable over time and new areas, had been identified. Thus, we explored the
validation characteristics — specificity and suitability of the chromatographic system that met, the eligibility
criteria established by the SPhU. Therefore, the present study provided a suitable as well as accurate method for
simultaneous determination of lisinopril and atorvastatin, which is of potential practical significance in
development of analytical methods.

In conclusion, we developed TLC method for simultaneous determination of lisinopril and atorvastatin.
We found that the most optimal Rf observed using mobile phases for simultaneous determination of lisinopril
and atorvastatin: ammonia R (25 %) — propanol R (30:70). The validation study of the characteristics of
specificity and suitability of the chromatographic system, confirmed that they meet the eligibility requirements
under the SPhU. Propects for future research will be aimed at developing analytical methods of analysis of
lisinopril and atorvastatin.

APPLICATION OF HPLC METHOD IN THE DETERMINATION OF AMINO ACIDS IN THE
SOME MEDICINAL PLANTS
Slobodianiuk L.V.%, Budniak L. 1.1, Marchyshyn S. M., Kostyshyn L. V.2, Skrynchuk O. Ya.?
11. Horbachevsky Ternopil National Medical University, Ukraine
2Bukovinian State Medical University, Ukraine

The subject of this study was the use of a high-performance liquid chromatography method for the
analysis of amino acids. The contents of amino acids were determined in the Saponaria officinalis L.,
Crambe cordifolia, Crambe koktebelica, Centaurium erythraea Rafn. and Gentiana cruciata L.

The method involved the acid hydrolysis of the sample (24 h at 110 °C), automated derivatization
of the amino acids with the aid of o-phthalaldehyde and 9-fluorenylmethyl chloroformate reagents.
Furthermore, o-phthalaldehyde derivatization is suitable for the analysis of primary amines only; hence,
secondary amino acids need to be derivatized by another reagent. 9-Fluorenylmethyl chloroformate is
such a reagent used for the derivatization of secondary amino acids. We are managed to bring together o-
phthalaldehyde and 9-fluorenylmethyl chloroformate in an automated derivatization procedure to enable
the simultaneous detection of both primary and secondary amino acids.

Samples were analyzed using separation on a column Zorbax AAA and detection using a
fluorescence detector. Mobile phase A — 40 mM Na2HPO4, pH 7.8; mobile phase B -
CH3CN:CH30H:H20 (45:45:10, viviv).

Identification of amino acids was done according to their retention time (with using standards as a
reference) at 265 nm. The quantitative content of amino acids is calculated from the value of the peak
area of the amino acids.

58



CYYACHHH ®APMAI[EBTHYHHH AHAJTI3 TA CTAHJAPTH3AIIIA TIKAPChKHX 34COFBIB /
MODERN PHARMACEUTICAL ANALYSIS AND STANDARDIZATION OF MEDICINES

The high-performance liquid chromatography method identified 16 free and bound amino acids of
the roots of Saponaria officinalis L. Free L-arginine 0.42 pg/mg, L-proline 0.34 pg/mg, L-glutamic 0.23
ug/mg were present in the greatest amount. The quantitative contents of amino acids showed a tendency
to increase significantly after hydrolysis. The contents of bound L-arginine 2.02 pg/mg, glycine 1.65
ug/mg, L-glutamic 1.19 pg/mg, and L-leucine 1.04 nug/mg were the greatest.

The results of the research revealed that the leaves of Crambe cordifolia and Crambe koktebelica
contain fifteen and sixteen free amino acids respectively. Among the free amino acids L-histidine was
presented in Crambe cordifolia leaves in the greatest amount, its content was 12.19 pg/mg. The content
of free L-arginine, L-valine, L-phenylalanine, L-isoleucine was the greatest in Crambe koktebelica leaves,
it was 2.23 ug/mg, 2.04 pg/mg, 1.74 ng/mg, 1.50 ng/mg respectively. The content of bound L-glutamic
acid, Glycine, L-arginine, L-leucine was the highest in Crambe cordifolia and Crambe koktebelica leaves.

Sixteen free and seventeen bound amino acids were identified in the herb of Centaurium erythraea

Rafn. The herb of Gentiana cruciata L. contained thirteen free and fifteen bound amino acids. L-glutamic
acid, L-arginine, L-aspartic acid, and L-cystine were predominant of Centaurium erythraea Rafn. herb.
Amino acids L-lysine, L-serine, L-aspartic acid, and L-phenylalanine were present in the herb of
Gentiana cruciata L. in the greatest amount.
The method is characterized by high specificity (the difference between the retention times of the raw
materials samples and standard mixtures were below 1.7 %) and a wide linear range (from 10 to 1000
nmol cm-3, r2 = 0.9999). An important contribution to these results came from the automation adopted
for amino acid derivatization, which guarantees highly reproducible reaction times and lack of
degradation. The results demonstrated that the procedure could be used as a method for the determination
of the composition of amino acids in the various medicinal plants.

MATEMATHUYHE MOAEJIIOBAHHA BIOCEHCOPIB I BUSHAYEHHSA
TJIKOAJIKAJIOIIIB
Mapnentok B.I1. 1, H3sanesuu C.B. 2, Cgepctiok A.C. 3, Barpiii-3asmp O.A. 3, Ko3zomiit H.B. 4
! Ynisepcumem 6 benvcoko bsna, [lonvwa
2I;Ltcmumym MOneKynApHOL bionozii ma cenemuxu, Ykpaina
3T epPHONINLCLKUL HAYIOHANbHUL Meoudnull YHisepcumem im. 1.A. ['opbauescvroco, Ykpaina
T epHONINbCLKUL HAYIOHANbHUN MeXHIYHUU YHigepcumem imeHi leana [lynios, Ykpaina

Bu3HaueHHs TIKOAJIKaNOiNiB B MPOAYKTAX XapuyBaHHSA € JyKe MLIKaBUMHU OO0 €KTaMH 3
010JIOT1YHOI TOYKH 30pY, 3aBISKH iX TOKCHUYHOCTI. P03poOieHi Ha ChOTOJIHI METOMIW Il BU3HAUCHHS
3arajlbHOTO BMICTY TIJIIKOAJKaJIOiNiB 0a3yroTbcs HAa BHUKOPHCTaHHI KOJOPUMETPii, BHCOKOE()EKTHBHOI
pinnHHOI XpomaTorpadii, TOHKOLIApOBOi Ta Ta30BOi Xxpomarorpadii, paaioiMyHOJIOTIYHOTO aHai3y.
[lepepaxoBanum MeTO/laM TpPUTAMaHHI BUCOKA BapTICTh, JOBIOTPUBAIICTh Ta CKIAIHICTH METOJUK
HiAroTOBKHU Mpo0. 3 MeToro onTuMizalii Ta Moaudikalii ICHyIOUMX METO/IIB aHaJIi3y LIKI/UIMBUX PEYOBUH
B TIPOJYKTax Xap4dyBaHHS, € JOUIIHHUM CTBOPEHHS INPOCTHX, JEIIEBUX, BUCOKOUYTIUBUX METOJIB
BU3HAYEHHS TJIIKOAIKAJOiAiB Ha OCHOBI OioceHcopiB. [Ipu 11bOMy, 3 METOI0 €KOHOMii 4YacOBUX Ta
CHUPOBUHHUX pecypciB ((pepMeHTiB, cyOCTpaTiB Ta I1HTIOITOPIB) MOIUIBHUM Ta €KOHOMIYHO BHUTIIHUM €
CTBOPEHHS 1 JOCHIPKEHHS aJeKBaTHUX MaTeMaTHMYHUX Mojeneld Ol0CeHCOpiB Ui BHU3HAYCHHS
[IIKOAJIKAJIOiIIB (0-4aKOHIHY, HANpHKiIaa) 3 MOXIIMBICTIO Bepu@iKallii 3MOJEIbOBAHOTO BIATYKY, a
TOKOX OIIIHIOBaHHSI BEJIMYMHH MOXUOKH, BITHOCHO €KCIIEPEMEHTAIbHUX JaHUX.

Po3pobka marematudHOi Mojeni OGloceHcopa Juisi BUSHAYCHHS TUIKOAIKAIOIIIB € HaJa3BUYAHHO
AKTyaJIbHOIO 33/1a4€t0, BUPIMIEHHS SKOi TaCTh 3MOTY MTPOBOAWTH ONTUMI3AIIIO BiIMOBIAHUX aHATITUHYHUX
XapaKTepUCTHUK Ta MIHIMI3AI[I0 TPOBEACHHSA JIAOOPaTOPHUX EKCIEPUMEHTIB 13 TOKCHYHUMHU Ta
JIOPOrOBAapTHICTHUMHU PEYOBUHAMM IMPH MiA00p1 ONTUMAIBHUX KOHLEHTPAIliif KOMIIOHEHTIB.

MatematnyHa Mojenb (EpMEHTATUBHOI peakiii y TMOTEHI[IOMETPUYHOMY Ol0CeHCcopl MpH
1HT10ITOPHOMY BHM3HAYE€HHI TJIIKOAIKAJIOINy O-YaKOHIHY, BIAMOBIAHO a0 [l] omucyeThCcs HACTYIHOO
CUCTEMOIO U EPEeHLIMHNUX PIBHSIHb:
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%:'ksne@)ns(t)-k N, ()N, () + kN, (8) + kn; (£) + kN (1) (1)
% N, ()N, (1) - ak,n,; ()N, (1) + king (1) + akngg () )
dnast(t) Ky, (E)N, (1) - KN,g (1) - akin (0N, (1) + kg, () - K N (8) 3)
dr:jt(t) = -k;n, (t)n; (1) - ok, (E)n; (8) + king; (t) + kg (t) (@)
dnéit(t) = k;n, ()N, (1) - kny; (t) - ak N, ()N, () + akng (t) 5)
dnfjit(t) = akng, (), (1) - kg (1) + ek ng, ()N, (1) - ak{n.g (t) (6)
dndt(t) =K, (1) - k0, (1) 7)

/ / . . . . co .
ne kg, kg, ki, ki, kp — BIANOBIZHI KOHCTAHTH MIBUJKOCTI PeaKiiii yTBOPEHHs KOMIUIEKCIB; K,

KOHCTaHTa BHMHUBAHHS, ( — KOHCTAHTAa, YHCEJIbHE 3HAYCHHS $KOi BU3HA4yae iHriOyBaHHs a0o
akTuByBaHHs emsumy; N, (t), n (), n;(t), n (), n (), n,(t), ny(t) — xomuentpawii emsumy,

cyOcTpary, iHri0IiTOpy, HPOAYKTY, a TaK0X EH3UM-CyOCTpPaTHOTrO, €H3HM-1HTiOITOPHOIO Ta EH3UM-
CyOCTpaT-iHTi0ITOPHOTO KOMIUIEKCIB BiJIITOBIAHO, SIKi 3MIHIOIOTHCS 3 4acOM. 3MiHA B Yaci KOHIICHTpAIlii
npoaykty N, (t) mpsmo mponopuiiina Biaryky Giocencopa.

3a pesynbraToM Bepu(ikalii pe3yabTaTiB 3MOAETHOBAHOIO Ta EKCIIEPUMEHTAIbHOTO BiATYKiB
OTPHMAHO 3AJIEXKHICTh 3MIHM aOCOJIOTHOI MOXMOKM Ha eramax HasBHOCTI €H3MMYy, cyOcTpary Ta
iHribiTopy. MakcumanbHa mOXuOKa MPH HAsSBHOCTI €H3UMY Ta cyOctpaTy ctanoBuTh 0,03 ym. on., 1o
BignoBigae 3%. MakcuManpHa moxuOka Bepudikamii MposSBISEThCS HA AUISHIN cTabuTizamii BiITyKy
OioceHcopa Ha nit0 iHri0iTopa Ta He mepesuirye 0,045 ym. ox., mo Bigmosizae 4,5%. dopmyBaHHS
MaKCHMaJbHOI MOXMOKM MOJeNl B MOPIBHSHHI 3 €KCHEPUMEHTAIbHOIO KPHUBOIO y BKa3zaHIM oOmacti
HOSICHIOETBCS 0COOIMBOCTIMH poOOTH Oi0ceHcopa MpH cTalii3allii Horo BiAryKy Ha Jito iHri0iTopa.

Po3pobiieno matemaTuyHy MoOAENb pPOOOTH TOTEHIIIOMETPUYHOrO OioceHcOpa Ha OCHOBI
OyTupuixojiHecTepa3a AJs 1HTiOITOPHOTO BU3HAYEHHS 0-YaKOHIHY. BCTaHOBJIEHO aHANITHYHI acleKTH
1Hr10yBaHHS IMMOO1JII30BaHOT OYTHUPUIIXOJIIHECTEpA3U O-4YaKOHIHOM. BHKOpPHCTOBYHOYM HOBHMM MiJXiA
«METOJ] CTYyNEeHI IHriOyBaHHSA», €KCIIEPUMEHTAJIbHO OyJl0 BCTAHOBJIEHO THIl  1HTIOYBaHHS
IMMOO1J1I30BaHOTO €H3MMY IpHU aHaji3l a-yakoHiHy. CTBOpeHa MOJEeNb ONnucye O10XIMIYHI peakiiii, 110
BiZIOyBatoTbcl B MeMOpaHi OioceHcopa IIiJi 4ac BHMIPIOBAaHHS O-YaKOHIHY Yy BUIVISAL CHCTEMHU
TudepeHliiHUX pIBHSAHb, $SKa 4YHCEIIbHO pO3B’A3aHa, BHUKOpucTOByloun mnaker R. YucenbHe
MO/JICJIIOBAHHS TPOBOAMIIOCS TNPH MOYATKOBMX KOHIEHTpAlifgX €H3UMy, cyOcTpaTy Ta 1HTiOITOpY, fKi
BUKOPHUCTOBYBAJIUCA IPH €KCHEPUMEHTAIbHUX AOCHIIKEeHHAX. JlocmimkeHo (pi3uyHUil 3MICT KOHCTAHT
MIBUJKOCTEN (hOpMYBaHHS BIANOBIAHUX KOMIUIEKCIB. [ pyHTYyIOUNCh Ha boMy Oy mifiOpaHi BiAMOBIAHI
KOHCTaHTHU TaKUM YHMHOM, 11100 3MOJIETbOBAaHUI BII'YK MAaKCHUMaJbHO CIIBIAAAB 13 €KCIIEPUMEHTATILHUM
BIATYKOM OloceHcopa, M0 OyI0 BHUKOPUCTAHO IS MOJIETIOBAHHS BIITYKiB OioceHCOpa Ha JOJaBaHHS
cyOcTpaTiB Ta iHTIOITOPIB. OTpUMaH1 Pe3ynbTaTH YHCEIBHOTO MOJICTIOBAHHS € OCOOJIUBO aKTyaTbHUMHU
npu po3poOIli HOBHUX OI0CEHCOpPiIB, MIHIMI30BYIOUM BHUKOPUCTAHHS JOPOTOBApTICTHUX Ta TOKCHYHUX
PEYOBHH.

Jliteparypa:

1. Martsenyuk V., Sverstiuk A., Dzyadevych S. Identification of parameters and investigation of
stability of the mathematical model of biosensor for measuring a-chaconine. Scientific Journal of TNTU.
2019. Vol. 96. Ne 4. P. 101-111.
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CTAHIAPTU30OBAHI HNIAXOAU JO BUBYEHHSA TEXHOJIOI'TYHUX XAPAKTEPUCTHUK
CHUPOBHHM — KBITIB XPU3AHTEMHU CAJIOBOI COPTY NEKTOPAJIb
Ko3zup I'.P., Kapina 1O.
Teprnoninbcoruii Hayionanvbhutl Meouunutl ynisepcumem im. 1.A. I'opbauescvkoeo, Ykpaina

EdexTuBHICT mpolecy eKCTpakuii 0i0JIOTIYHO aKTHBHHUX PEYOBHMH 3 POCIMHHOTO MaTepiany B
HaWOLIBIIIN Mipl 3aJEKUATHh Bl TEXHOJOTIYHHUX BIIACTHBOCTEH CaMOi CUPOBHHH, (PI3UKO-XIMIYHHX
XapaKTEPUCTHK EKCTPAreHTy Ta JIF0UMX PEUOBHH, SIKI MH €KCTPAaryeMO Ta METOJIIB €KCTPaKIIii.

Mertoro Hammx JOCHIKEHb OyJ0 BHU3HAYEHHS TEXHOJIOTIYHUX BJIACTMBOCTEH KBITIB XpU3aHTEMHU
cagoBoi copty IlekTopamb, 1m0 HEOOXiZHO MJIsi PO3POOKM ONTHMAJIBHOI TEXHOJOTIl Oaep:KaHHS
¢biTo3aco0iB.

OO6’exTOM JnOCHi/KEHHST OynM KBITH XpHU3aHTEMH cafoBoi OaratopiuHoi copty IlexTopans
(Chrysantemum L.), mo HaJeXUTh 10 poay KBITKOBHX POCIWH 3 POJWMHU aicTpoBi (Asteraceae) abo
cxinagHousiti (Compositae). Ksitu xpuzanrtemu cagoBoi copty Ilekropanbs BHpOIIEHOI Ha JOCIIIHIN
ninsaai HOK «YepBona kamunay THMY im. LS.I'opbaueBchkoro, 3arotomieHi y (a3i mMacoBoro
[BITIHHS B CEPITHI — )KOBTHI.

[lepuioro crami€r0 mepepoOKM CHUPOBHHHU € TMOAPIOHEHHs, 10 BU3HAYA€ HACTYMHI PEKUMU
TEXHOJIOTIYHUX TIPOLIECIB Ta CYTTEBO BIUIMBAE Ha IHTEHCHBHICTH eKcTpakimii. CTymiHb moapiOHEHHS
CHUPOBHHHM BU3HAYAJIM CUTOBUM aHAJI30M.

[Tutoma, 06’e€MHa, HacWITHA TYCTHHA J03BOJIAIOTH BU3HAYMTH MOPHCTICTh, HAPI3HICTH 1 BUILHUMA
00’eM mIapy, 10 Ja€ MOXJIHMBICTh BCTAHOBUTH HEOOXIIHI CIIBBIIHOIICHHS CUPOBHUHU Ta €KCTPArcHTY.
[Momanpmni Hammi JOCTIHKSHHS CIIPSMOBaHI Ha BU3HAYCHHS ITUX TTOKA3HHKIB.

0O6’emHa ryctuna — 11e (pakTop, 10 BU3HAYAE PIBHOMIPHICTH 3MIIIyBaHHS! KOMIIOHEHTIB, 3aJI€KUTh
BiJl OyZOBM POCIMHHOTO Marepiajy — 00’€MHa TYCTHHA, 1€ CHIBBIAHOIIEHHS KUIBKOCTI MOAPIOHEHOT
CUPOBUHHU TpHU JaHId BOJOrocTi A0 ii 00’e€My, BpaxOBYIOUM BUIBHHM 00’€M KIITHH, MOp, KAMISPIB.
Pesymnbrar nocmimkenns: 0,43586 r/em®+ 0,1112 t/em®

IInToma Maca — 11 BiIHOIIEHHS MacH J10 00’ eMy NOApiOHEHOT pOCIMHHOT CUpOBUHU. BecTaHOBIEHO
matomy rycruny — 1,3215 r/em® + 0,058 r/em®.

HacunHa ryctuHa Lie TOKa3HMK, KA BU3HAUa€ 3/aTHICTb CHUPOBHHU J0 BTpaMOOBYBaHHS.
Hacunna ryctuHa — criBBIJHOLLIEHHS M)XK Macor0 CUPOBUHU MOAPIOHEHOT Ta TOBHUM 00’ €MOM, CHPOBHHHU
3 MOpaMH YacTOK Ta 00’eMoM MiK HuUMH. [laHuWil moka3HHMK 3aiiMae 4YilbHE Miclle cepel Oararbox
TEXHOJIOTIYHAX XApaKTEPUCTHK CHPOBHHHU, TaK K JIO3BOJIIE BHU3HAUYUTH 00’€M 3aBaHTaKEHHS
€KCTPaKTOPIB.

Hacumaa rycTmHa micnms ycaJKW XapaKTepHU3ye 3AaTHICTh CHPOBHHH 1O BTPaMOOBYBaHHS Ta
BHU3HauaeThes 3a [PV 2.9.12. BecranoBneHo: HacunHa ryctuHa 1o ycaaku 0,2136 r/em® + 0,0136 r/em’;
HaCHITHA r'ycTuHa micist ycaaku: 0,2528 r/em® £ 0,147 r/em’.

KoeoiieHT noriavHaHHg BU3HAYalOTh IPU PO3pPaxyHKy 00’€My €KCTpareHTy, L0 3JIMBalOTh MPU
BIJIY4€HH1 010J10T1YHO aKTUBHUX PEYOBUH. J[aHMI MOKa3HUK 3aJIeXKUTh B1Jl 0araThb0X YMHHUKIB, 30KpeMa
BIJl CTYIIEHSI Ta CHOCO0Y MOJAPIOHEHHS CUPOBHHM, ii MOPUCTOCTI, BOJOIOCTI, BUJY €KCTPAreHTy Ta Horo
npupoaM, Tomo. JIyis BU3HAueHHS 00’€My €KCTpareHTa, IO 3aJMBA€ThCS BHU3HAYANU KOE(ILIEHT
NOTJIMHAHHS 32 PI3HUILIEI0 00’€My €KCTpareHTa, SKUM 3aJIWIM MEBHY KUIbKICTh CUPOBUHH, Ta 00’€MOM
3NIUTOI BUTSIKKH, BIJKABIIM MIPOT. BcTaHOBIEHO KOedillieHT MOraTuHaHHs cTaHoBUTH 2,1+0,08330

Iloka3nuk Habyxanns 1€ TapaMeTp, OI0 BPaxXOBYIOTh TMPH pPO3PAXyHKY 3aBaHTAKCHHS
EKCTPAKTOpiB, PeKUMY €KCTparyBaHHsS Ta JJsl TOro, 100 3HATH, SKUH 00’€M 3aiiMae CHpOBHMHA IMicCIs
HaOyxaHHs. Pesynbrar gociimkenns: 2,1 + 0,09.

BucHoBku. Bu3HaueHO OCHOBHI TEXHOJIOTIYHI MapaMeTpU KBITIB XpHU3aHTEMH CaJOBOI COPTY
[TexTopais, SKi CyTTEBO BILTUBAIOTH HA MPOIIEC eKCTparyBaHHs. [IpoBeny Bu3HaYeHHS 00’ €MHOI TYCTHHH,
MUTOMOI MacH, HaCUITHOI I'YCTHHHM, KOe(]illieHTa MOTJIMHAHHS, CTYIEHs MOAPIOHEHHS, CTyIeHs Ha0yXaHHS
Ta JOCHIJKEHO (PaKIIHHOTO CKJIaAy CUTOBUM aHATI30M.
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COMPARATIVE INVESTIGATION OF TOXICOLOGICAL CHARACTERISTIC AND
SPECIFIC BIOLOGICAL ACTIVITY OF THE MEDIUM-CHAIN ALIPHATIC MONO- AND
DIPEROXYCARBOXYLIC ACIDS
Blazheyevskiy M. Ye., Prysiazhniuk O. V., Mozgova O. O.
National University of Pharmacy, Ukraine

Peracids are characterized by high oxidation potential and therefore are very reactive oxidizing species
and antimicrobic agents. The peroxy bond is weak and can be cleaved readily which results in low stability of
peracids. Peracids can decompose spontaneously and explosively under thermal and can undergo uncontrolled
decomposition which can be catalyzed by organic or metal compounds. Therefore, peracids are treated as
explosive materials and are covered by special regulations for shipping and storage. The shorter the alkyl chain
the more unstable the peracid is. This is the result of a higher percentage share of active oxygen in the molar
mass of peracid. The average dissociation energy of the peroxy bond of peracids is low which causes the lowest
stability in the group of organic peroxides. Aromatic Perbenzoic acid caused skin tumors in mice but it is safer
than peracetic or performic acid However, there are no appropriate results for safety measures for this species.
Short-chain aliphatic peracids are miscible with water while the longer-chain (Cg and higher) are not. As a
result, short-chain peracids exhibited low toxicity on animals and longer-chain are non-toxic and non-irritant.
The most popular peracids are the short-chain and the hazard with handling these hazardous materials limits
their commercial application. For example, the transport and storage of peracetic acid is prohibited. High
stability of the dodecanebis(peroxoic acid) at room temperature and non-shock sensitivity was confirmed with
DSC. The stability tests for medium-chain aliphatic monoperacids (C¢—C12) which can be the safe alternative to
very reactive short-chain analogs also was presented. Replacing of short-chain peracids with less hazardous
medium-chain peracids may lead to an economically viable process. Moreover, the application of a more
effective antimicrobic analog, which minimizes the potential for chemical accidents, including explosions, is in
compliance with the idea of green chemistry.

Increasingly stringent environmental regulations of tecnological processes, mostly with regard to
safety, forced the modification of a number of preventive processes, in particular concerning chemical
disinfection and sterilization processes. The results discussed expanded and developed safe agents based
on medium-chain peracids. The key development was to study comparative toxicological characteristics
in vitro and to perform stability tests of several linear medium-chain aliphatic monoperoxyacids (perCs—
Ci12) and medium-chain aliphatic diperoxyacid (diperC9). Substances of peroxide acids: perCs, perCiyo,
perCsy, diperoxyazelaic acid (diperCy) are in 5.6; 22.8; 64 and 1.6 times less toxic than reference substance —
peracetic acid (perC,). This work delivered a new knowledge concerning a comparative antimicrobial
(bactericidal) activity of studied medium-chain aliphatic peracids and their thermal sensitivity. These
fundamental stability studies resulted in the emergence of safe antimicrobic agents. Nonanebis(peroxoic
acid) and Peroxyoctanoic acid were proposed as an agent in the chemical disinfection processes for the
first time. Medium-chain aliphatic peracids were demonstrated to be very robust. Sufficiently high
bactericidal activity was achieved after relatively short exposition times (from 10 min to 2 h for spores of
B. anthracoid), at near-ambient temperature (20 °C).

In summary, in this work it has been demonstrated how stability studies can underpin the rational
design of antimicrobic agents that in turn lead to a both safer and economically viable chemical
disinfection and sterilization process.

USAGE OF TLC IN TOXICOLOGICAL ANALYSIS OF BISOPROLOL
Mykhalkiv M., Ivanusa I.
I. Horbachevsky Ternopil National Medical University, Ukraine

Bisoprolol is medication, which belongs to beta blockers. It is used with or without other
medications to treat high blood pressure. Lowering high blood pressure helps prevent strokes, heart
attacks, and kidney problems. It works by blocking the action of certain natural chemicals in the body
such as epinephrine on the heart and blood vessels. This effect lowers the heart rate, blood pressure, and
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strain on the heart. The main side effects of bisoprolol are feeling dizzy or sick, headaches, cold hands or
feet, constipation or diarrhea — these are usually mild and short-lived. More than 500 cases of bisoprolol
poisoning were registered according to the websites FDA and patientsville.com.

TLC as a screening method is most commonly used at the preliminary stage of the analysis. The
negative result of TLC-screening gives the evidence of the absence of the toxic drug dosage. The positive
result of TLC-screening assumes performing of the confirmative stage, which concludes the complex of
chemical, physicochemical and pharmacological tests. TLC as a screening method has retained favour as
an analytical method primarily because of its simplicity, reliability, low cost, separation of drugs and their
metabolites, purification from biological admixtures, and selectivity of detection through the use of
various location procedures. Although TLC is primarily a separation technique, under controlled
conditions it can be used for identification and quantification.

Aim. To study the bisoprolol behavior and to determine Rf values under chromatographing
conditions in the solvent systems generally accepted in forensic toxicology.

Results. The chromatographic mobility of bisoprolol has been studied in 11 solvents systems; the
systems are used as standard mobile phases according to recommendations of the International
Association of Forensic Toxicologists for TLC-screening of organic compounds of acid, neutral and basic
nature. Alcoholic solutions were prepared for our investigation according to The State Pharmacopoeia of
Ukraine (SPhU): an exact weight of the tablet mass equivalent to 0.1 g of test substance was placed into
the conical flask, 25.00 ml of methanol P was added, stirred for 30 min and centrifuged. Supernatant
liquid is used for analisys.

Chromatographic plates "Sorbfil" (silica gel CTX-1A, fraction 5-17 pum, layer thickness 90-120
um, base type - aluminum, plate size 100 X 150 mm) were used for TLC screening.

According to the obtained results, it can be stated that TF (ethyl acetate) systems are not suitable
for the analysis of objects for the presence of bisoprolol, because Rt of the substances equals 0. The best
R¢ values are observed in the systems: TAL (chloroform - methanol - propionic acid (72:18:10)) R¢ =
0,77, TAD (chloroform - methanol (90:10)) Rf = 0,79, TA (methanol - strong ammonia solution)
(100:1,5), plates sprayed with, 0.1 mol/L potassium hydroxide in methanol, and dried) R = 0,73, TE
(ethyl acetate—methanol-strong ammonia solution (85:10:5)) R¢ = 0,73 and TAD (chloroform—methanol
(90:10)) R¢ = 0,79.

Conclusion. The R; values of bisoprolol in the standard solvent systems according to
recommendations of the International Association of Forensic Toxicologists have been determined.

AHAJII3 MIAHCEPUHY B CEYI XPOMATO-MAC-CHEKTPOMETPUYHUM METOAOM
I'opnauyk H.B.
TepHoninvcokuii HayionanbHuu meouynuu ynieepcumem imeni 1.A. I'opbauescokozo, Yrpaina

Beryn. MiancepuH (JIepiBOH) - TETpaUMKIIYHUN aHTUAENPECAHT, BIJHOCUTHCA 10 TPYNH
ninepa3uHO-a3eMiHOBUX CIIONYK, SKMH TOCHIIIOE aJpEHepriyHy Inepeaady A0 TOJOBHOTO MO3KY 3a
paxyHOK OJOKaauM NpEeCHHAaNTHYHUX ajpeHopenentopiB. OcTaHHIM YacoM B YKpaiHi BiJI3HAYAETHCS
3Ha4yHe 301UTbIICHHS HEMEIUYHOTO BUKOPUCTAaHHS aTUIIOBOTO aHTUJIETIPECAHTY — MiaHCEpUHY. 3a JaHUMHU
BITUYM3HSHUX HApKOJIOTIB Ta MCHUXIAaTPiB 3YCTPIYAIOTHCA BIAOMOCTI IPO 3JIOBXKHMBAHHS LBOTO Mpenapary
HapkoMaHaMu. B miTepaTypHux Jpkepenax € AaHHI Mo Te, [0 JaHUH JiKapchKuil 3aci0 moeaHye B cobi
BJIACTUBOCTI OIlil0, TepoiHy Ta KokaiHy. [Ipuifom wmiaHcepuny y Benukux pozax (400 —600 wmr
BHYTPIIIHBOBEHHO) TPHU3BOIUTH 10 cTaHy eddopii 1 Jae HapkoTHYHHMH edeKkT B JeKiIbka pasiB
CWJIbHIIIUHI BiJ] F€pOiHy Ta KOKaiHy.

Merta po0oTM - BUBYECHHS NPOAYKTIB MeTabosi3My MiaHCEpUHY B OpraHi3Mi JIFOJWHH, SKi
BUSIBJISIIOTBCSI B C€Ul B XOJ1 JTIOCHIPKEHb METOJIOM ra3oBoi xpomaTorpadii 1 ra3oBoi xpomatorpadii - Mac
CHEKTPOMETPIi.

Metoau aociigzkeHHsi. /{15 nmpoBeneHHs aHai3y 3aCTOCOBYBAIU Y4 XJIOPO(QOPMOBHX €IIOATIB,
ojiepkaHux npu ouuctui meronom TIIX. EmroaTn BUMapoByBasid JOCyXa, CyXi 3aJIMIIKH PO3YMHSIIM B
0,1 mn aumetundopmaMizi 1 BBOAWIM B NMpHiIaJ. AHali3 MPOBOAMIN Ha ra3oBoMy xpomaTorpadi Agilent
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6890N 3 mMmac-cenekTuBHUM jaeTekTopoM Agilent 5973 1 aBtoimkekTopom Agilent 7683 (CIIA),
obagHaHOMY XpoMaTorpadidyHoOw KBapIeBOI KamispHOo KojoHkor FactorFOUR d¢ipmu Varian
(CILA). I'az-HoCi# — remiit.

Pe3yabTaTH i 00roBopeHHs. AHaJli3 €KCTPAKTIB, OTPUMAHUX SIK MPU KUCIIHUX, TaK 1 IPH JIY>)KHUX
3Ha4YeHHAX pH, mokasanu HasABHICTP B HMX METa0oOJITIB MiaHcepuHy M-7 nemermimiancepuH. Kpim
OocHOBHOro Mmetabomity (M-7) B ekcrpakrax, oTpumanux npu pH 3-4 Takox npuCyTHiH
Je3alIKiIIe3aMiHOMIaHCepUH, a B eKcTpakrax, orpuManux npu pH 9-10 - riapoxcumiancepuH i
MeTaboIIT, CTPYKTYPY, SKOTO HA TaHUH MOMEHT BCTAaHOBHUTHU HE BAanocs. Ha oCHOBI TOro, 1o OCHOBHUI
MeTaboJIiT MiaHCepuHy M-7 130/I0€ThCs 3 cedl sAK Nmpu kucnux 3HadeHHsx pH (pH = 3-4), Tak i npu
ayxuaux (pH = 9-10), ans XxpoMaTo-Mac-CIIEeKTPOMETPUYHOTO aHai3y HOTr0 MOKJIMBE BUKOPHCTAHHS SK
KHCIIHX, TaK 1 JIY’)KHUX eKcTpakTiB. Ha puc. 1 mpencraBieHa Xxpomarorpama CyMilli MiaHCEpUHY 3 HOTO
MeTabomiToM M-7 BUAUIEHUX 13 ceul.

ADC1 A, ELSD (D\DATA\Z009\09_05\090515\M444T\GON-2 D)
mAu <5 N\ o
8500 = ~? J/\"‘\ nE pﬁrﬁ
 ——— A
0 0.5 1 1.5 x5
DAD1 A, Sig=215.4 Ref=off (DADATA\Z00909 _05\090515\M4447GON-2.D)
- LTS
mAL 3
3 H'.‘.\"’\ fb‘gl' ﬁ\ﬁ’
1000 3 N WA
3 — AN E-*___ S S —
D —+ T . T T I T -__I_I J I I_ L) — T T I l‘-\-H--_I T T I
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Puc. 1. XpomaTo-Mac-CrieKTpOCKONIYHE JOCTIIKEHHS MiaHCEpUHY 1 Horo metaboiity M-7

BucHoBok. Iloka3aHa MOXJIHMBICTH BUKOPHUCTOBYBATHM METOJM Ta30BOi Xpomatorpadii ta mac-
CIIEKTPOMETPIT JyIsl aHai3y MeTabosiTiB. OCHOBHUIM METa0oJIIT MiaHCEPUHY MOXE 130JIF0BATUCS 13 ceul
IIPY KHUCIINX, & TAKOK IIPH JIy’KHUX 3HaueHHAX pH cepenosuia.

THOOPMAIIMHUM OTJISAJ] MOBIYHUX I TA BUITAJIKIB OTPYEHHS
APHUIIITPA30JIOM
Kyuep T. B.:, Mepsmikiu C. 1.2
LT epHONINbCOKUL HAYIOHATbHUL MeouuHull yHisepcumem imeni 1. A. ['opbauescvrozco, Yrpaina
2 Hayionanenuii papmayesmuunuii ynieepcumem, Yxpaina

Bianosigao nanux BOO3, Ha nouatky XXI CT. y cBiTI HapaxoByBajocs MOHAM 45 MITH. XBOpUX Ha
mm30QpeHito. K CBITYUTH CTATUCTHKA, Hapa3i B YKpaiHi 1,2 MIH KuTeNiB, a 11e moHaa 3% HaceneHHs,
CTpaxaae ncuxiyHUMHU posnagamu. Cepen Hux — 6musbko 175000 3apeecTpoBaHMX XBOPHUX, IO MAIOTh
mu30¢ppeHito uu mu3oapPexTHBHI po3naau. [ aikyBaHHS JaHUX 3aXBOPIOBaHb 3aCTOCOBYIOTH aTUIIOBI
aHTUNcuxoTnuHi 3acoou (AAII3), mo opienToBani Ha peuentopu S-HT2A Ta D2. IIpu upomy OUIBIIICTD
AAII3 He TinbKH /i€ Ha 10QaMiHOBI PELIEITOPH, ajie 1 OJIOKYIOTh PELENTOPH 1HIIMX HEHpOoMeliaTOPHUX
CHCTEM: CEpOTOHIHOBO{, TiCTaMIHOBO1, aip€HAIIHOBOT TOIIO. 3 ACSIKUMH 3 IIMX BJIACTUBOCTEH MOB’sI3aHUMN
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pAI 3aradbHUX TMOOIYHMX e(EeKTIB Ta BIUIMB HA ICHXIYHWUW CTaH. BiAMOBIAHO MaHWX pKepen MdiTH,
MiJUTITKA Ta MOJIOAI Jitonu, siki mpuiiMamu AAII3 mig dac KIHIYHUX JOCTIIKEHb, MAIH CYIIUAAIbHI
IyMKHA Ta cupoOu camoryOctBa. Takoxx y JiTepaTypi NMpHUBEACHI BHUITAJKU caMoryocrtBa (crpodu ado
3aBepUICHUN CYIUA) y TAI€HTIB 13 mm30(peHicro, Mo npuiiMany naHi npemapaTd. Lli oOctaBuHUM
POOJIATH aKTyaJIbHOIO PO3POOKY METOIB XiMiKO-TOKCHKOJoTiuHOTO aHamizy (XTA) Ha mikapcekuit 3acio,
10 CIPUYUHUB OTPYEHHS.

VY npoaoBkeHHs mpallb 3a po3po0koro MeTo1iB X TA NCUXOTPOIMHUX 3aC001B METOIO TOCIIIKEHHS
€ TIPOBEJICHHA 1H(OPMAIIITHOTO OTJISAY MOOIYHUX i Ta BUMAIKIB TOCTPUX OTPYEHB apUIINPa3olioM, y
TOMY YHCJI IpH KOMOIHYBaHHI1 3 IHIIUMH TIpenapaTamu.

Apuriinpason — aTUIOBHA aHTUIICUXOTHYHHUI Mpemapar Ipyroro IOKOJIHHS 31 CBOEPITHUM
dapmakoguHamivauM npodisieM. Ile yacTkoBuii aronict peuenropa aodaminy D2, a Takox 4acTKOBHUI
aronict penentopa 5-HT1A ta antaronict peuentopa S5-HT2A. Apuminpa3on BHUITYCKA€TbCS IiJ
PI3HOMaHITHUMHU TOProBUMH Ha3Bamu (A6i307, AOimidaii, AnemOik, AMmoan, ApiieHtan, Apineric) y
BUTTISAL TaOJETOK, PO3YMHY JUIsI TIEpOPAILHOTO 3aCTOCYBAHHS, CYCHEH31l A 1H €KIii. ApHIINPa3on
MOXKE€ BUKJIMKATH s MOOIYHMX e(EeKTiB, 30KpeMa roJIOBHHUM O1s1b, 0€3COHHS, 30y/IKEHHS, HEPBO3HICTb,
HETPUTOMHICTh, 3allaMOPOYCHHS, COHJIMBICTB, PYXOBi pO3JaH, aKaTU3il0 TOMIO. BiAmoOBigHO TaHHX
caiity ehealthme.com 3a mepiox 2014-2018 pp. moGiuni ebextr Oynu y 15810 marfienTis, mo npuitmaiu
npenapat. 3okpema: 301IbIIeHHs Bark, TapJAUBHA AUCKiHE31s, akada3is, MyKpoBUil niader, mm30(ppeHis,
KOMa, MCUXOTUYHHUI po3iaJ, MapKiHCOHI3M, acTeHis, caMoryOcTBO, Oifib y *HUBOTI, 3allaMOPOYCHHS,
3a/IMIIKa, XBHJIIOBAHHSA, TpUBOTa. JlesKki Jpkepena HABOASATH JIaHI MOMKIJIMBOTO TMOTIPIICHHS MCHUXIYHOTO
CTaHy, MOB’S3aHOTO 3 MEPIIUM 3aCTOCYBAaHHSIM apHUIINPa30iy y MAalI€HTIB, SIKI BXKE OTPUMYBAIH 1HIII
AHTUIICUXOTHYHI mpenapaT. BigmosigHo mo manux patientsville.com 3apeectpoBano 10132 Bumaiku
noOiyHUX e(eKTiB apuMinpa3oioM, 3 HUX — 287 BUNAJAKIB 3aBEPIICHUX CYIIUAIB, rocmitaiizoBaHo 3391
nariedT. [1o6iuHi edekTH, 1Mo MPOSBISUIMCH: TOJOBHUN Oib, TPUBOTA, BTOMA, IICUXOTUYHHUH pPO3Ja,
0JIFOBOTA, JEmpecis, JUCTOHIS, TATIOIMHAII, arpecis, 3JI0SKICHUH HEWpOJICITUYHUN CHHAPOM, BTpaTa
CBIZIOMOCTI, cmpoba caMoryOcTBa, CYIIUA, TINEpriapo3, acTeHis, po3aparoBaHicTh. OpHOYACHO 3
apuIinpa3zojioM MpH cyinugax mnpuiimManucsa: BeHJadakCUH, KBETIamiH, OKcas3emam, Jiopasernam,
BaJIBIIPOEBA KHUCIIOTA, METPOPMIH, aMiCyJbIIPHUJ, JIAMOTPUDKHH, CEPOKBEIb, KapOamaserniH, OJIaH3alliH,
TTIMI3UA, PUCTIEPUIOH.

3naiificHenuit 1HQOpPMaLIMHUN OTJIS] TOKCHUKOJIOTIYHUX HACIHIJIKIB 3aCTOCYBAHHS apHIIIIPa3oiy.
Busnaueni ocHoOBHI MOOIYHI e(eKTH Ta NPUYMHU CMEpPTEIbHUX BHUMAJIB, 110 OOYMOBIIEHI
Nepeo3yBaHHsIM TIiJ] dYac JrKyBaHHS. [liIBUIIYIOTH PH3WK OTPYEHHb JTaHWM IIPErmapaToM HOro
KOMOIHOBaHE 3aCTOCYBaHHS Ta OJTHOYACHUN MPUHOM JIIKapChKMX 3ac001B IHIIMX (apMaKoJOTIYHUX TPYII,
[0 Y 3HAYHIM Mipl YCKJIQJHIOE MPOBEACHHS XIMIKO-TOKCHUKOJIOTIUHUX JOCIHIIKEHB JUIsl BCTAHOBJICHHS
NPUYMHU OTpYEHHA. Bu3zHaueHuil nepemik 1ux 3aco6iB i1t po3poOku MetoaiB XTA.

MOXKJINBOCTI BUKOPUCTAHHSA THIX ITPU OTPYEHHI JIEBOUETUPU3UHOM
Muxaikis M.M. %, IBanyca L.b. ! Mumimank H.A 2
T epHONINbCOKUL HAYIOHANbHUL MeOuuHull yHigepcumem im. 1.A. I'opbauescvkozo, Yrpaina
°T, ePHONINbLCLKUL HAYIOHANbHUL nNeda2ociunuil yHigepcumem imeni Bonooumupa I'namioka,
Ykpaina

Beryn. AHTHrICTaMiHHI TIpemapaTtd TPETbOrO MOKOJIHHA, 30KpeMa JIEBOLIETUPU3HMH, MAlOTh
BHUCOKY BHOIPKOBICTH Jii MO BIIHOIIEHHIO /10 TicTamMiHOBHX penentopiB. Lli mpemapaT# He YHMHSTH
CelaTHBHOI Jii, a TakoX HE BIUIMBAIOTH Ha POOOTY CEpLEBO-CYIMHHOI CHUCTEMH. 3acTOCYBaHHS
JIEBOLIETUPHU3UHY BUIIPABJaHE MPU HEOOX1JHOCTI MPOBEAEHHS TPUBAJIOl aHTHUAJIePriiiHOl Teparnii, 30KkpeMa
Opy JIIKYBaHHI CE30HHOTO 1 XPOHIYHOTO QJIEPridYHOTO pPHHITY, PHUHOKOH IOHKTUBITY, KpOIMB SHKH,
KOHTaKTHOTO Ta aTOMIYHOTO J€PMAaTHUTIB.

JleBonieTupu3uH — 11e R-eHanTiomep, a0 aKTUBHUI 130Mep LIETUPU3UHY. 3AATHICTH 3B’ A3yBaTUCA
1 TpuBalicTh 3B 53Ky 3 Hl-penentopoMm y neBOLETHPU3MHY B JIBa pa3d MEPEBHUILYIOTh a(iHHICTbH
HEeTUPHU3UHY Ta pu6au3HO B 30 paziB — aQiHHICTh 1EKCTPOLETUPUZHHY.
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3rilHO 3 JaHUMHU calTy patientsville.com B Oararbox KpaiHax CBITYy 3apeecTpOBaHO HH3KY
BUNIAJIKIB OTPYEHD JieBoLeTUpH3HHOM. Y mepion 3 2009 no 2018 poku 3adikcoBano 200 moBimoMieHb
PO OTPYEHHS JIEBOLETUPU3MHOM, 3 SIKUX 5 — 3 JyeradbHuMH Hachigkamu. B CIIA omucano oaux
BUIIAJIOK BXXUBAHHS MPEMapary 3 METOI0 Cyiluy.

BpaxoByrouu Bullle ckazaHe, J€BOLETUPU3UH JOCTaTHHO YACTO BUKOPUCTOBYETHCS MPH JIIKYyBaHHI
PI3HOMaHITHHX 3aXBOPIOBaHb 1 CTa€ TPHUUYMHOIO OTPYEHb. B IiTepaTypHHX [pDKepenax BiACYTHS
iH(opMaIis o010 XiMIKO-TOKCUKOJIOTIYHOTO aHaIi3y JaHOTO JIIKAPChKOTro 3aco0y, TOMY € HEOOXiTHICTh
B TIOJAJIBIIIOMY TIPOBEIEHHI TOKCUKOJIOTIYHUX JOCIIJIKEHb.

Mera nocaigxenb. BUBUNTH MOBEIIHKY JIEBOLETUPU3UHY TUTIAPOXIOPUAY B PI3HUX CHUCTEMax
PO3UMHHHUKIB 3 METOIO MOAAJBILIOTO iX 3aCTOCYBAaHHS B TOKCHKOJIOTTYHOMY aHai3i.

Pe3yabTaTn. B cymoBo—ximiyHOMY aHali3i MeTton xpomatorpadii B TOHKOMY Imiapi cOpOeHTY
3aCTOCOBYIOTh SIK OJIMH 13 €KCIIPECHUX METOJIB, SIKHW JO3BOJSE OMHOYACHO OYHMCTUTH BHUTSIKKY BiJ
JIOMIIIOK, 1AeHTHU(IKYBAaTH 1 PO3AUIMTH TOKCHYHI PEUYOBHMHHU PIZHUX TPYI, BHAUICHHX 13 010JOT1YHOTO
marepiany. Hamu Oynm mpoBeeHi JOCTIJKEHHS JIEBOLETUPH3UHY Iurinpoxiopuay merogqom THIX B
CUCTEeMaX  pO3YMHHUKIB, PEKOMEHIOBaHMX MDKHApOAHUM  KOMITETOM 13  CHUCTEMAaTHYHOTO
TOKCHKOJIOT1YHOTO aHaJli3y MIXXHAPOTHOI acoIliallii CyT0BHX TOKCHKOJIOTIB.

s mpoBeieHHS TOCIIPKEHHS TOTYBalld CIIUPTOBI PO3YMHU HACTYITHUM YHHOM: TOUHY HABaXKY
TabneTHol MacH, ekBiBasieHTHY 0,1 T qOCTIKYBaHOI PEYOBHHH, MOMIIAIN y KOHIYHY KOJOY, J0/1aBallnd
25,00 mMn emawnony P, mepemimyBamum muporsaroM 30 xB. 1 ueHTpudyryBanu. BukopucroByBaiu
HanocanoBy piguHy. [lns mposemennst TIIX — CckpuHIHTY BHKOPHCTOBYBAIM Xpomartorpadivdi
1acTuHkH ,,Sorbfil” (cunikarens CTX-1A, gpakuis 5-17 mxwm, ToBimuHa mapy 90-120 MKM, TUIT OCHOBH
— aMoMiHIl, po3mip tuiactiuake 100%150 Mwm).

BinnmoBigHO 10 OTpUMAaHUX PE3yibTaTiB MOKHA CTBEPIKYBATH, L0 IS aHAI3y AOCTIIKYBAaHUX
00’€KTIB Ha HASBHICThP B HHUX JICBOICTUPH3MHY JAWTIAPOXJIOPUAY TPHUAATHI JIMIIE 3arajbHa CHUCTEMa
po3unnHUKiB TAL (xmopodopm — MeTraHon — mpormioHoBa kucioTa (72:18:10)), cucrema po3UYHHHHKIB
JUISL aHAJIi3y PEYOBUH KHCIOTHOTO Xapakrtepy TAD (xmopodopm - meranon (90:10)) ta cucrema
PO3UYMHHUKIB JJi1 aHamily pedoBUH ocHoBHoro xapaktepy TAE (meranon). B iHmmx cucremax
PO3YMHHHKIB PEKOMEHIOBaHUX MiXKHAPOJAHUM KOMITETOM 13 CHCTEMATUYHOTO TOKCUKOJIOTIYHOTO aHAJi3y
MibkHapoaHoi acomiamii cynoBux TokcukonoriB (TAJ, TAK, TF, TE, TD) peuoBuHa mpakTHYHO HE
nigHsUIacd MO TUIaCTUHII abo Mae ayxe Majne 3HaueHHs Ry OCKUIBKM JMIE TPU perjaMeHTOBaH1
MiXHapOAHUM KOMITETOM CUCTEMH PO3YMHHHKIB HaM MiIXOIWIN ISl aHaJli3y, TO MU MPOBENU JOJIaTKOBI
JTOCJIIJDKEHHS TOBEIIHKU IUX PEUYOBHUH B 1HIIMX, OLIBIN MOJSAPHUX CHUCTEMAX PO3UYMHHHUKIB. [[s aHamizy
MOKHa BHMKOPUCTaTH HACTYMHI CHCTEMH PO3YMHHHUKIB: aneToH-BoAa (3:2), mpomanon:Boma (70:30),
KOHIEHTPOBaHUI po3urH amiaky-niponanoi (30:70), 6yraHomn-aneratHa Kuciora-soaa (40:10:20).

BucHoBok. [[ns aHamizy NeBOIETHPU3MHY IUTIAPOXIOPUAY Kpalle BUKOPHUCTOBYBATH OiIbII
MOJISIPHI CUCTEMHU PO3UYMHHUKIB.
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SMICT
IIVIEHAPHE 3ACL/[AHHA
Plenary lectures

5-EH-4-TIA3OJII/IMHOHU JSK AKHEIITOPU MIXAEJISI. PAINS 4YH
JIKOHNOIIGHI CTPYKTYPU?
Jlecux Poman

NEW GENERATION NANO ANTICANCER DRUGS: NEED OF THIS
CENTURY
Imran Ali

PERSPECTIVES OF BIOCHROMATOGRAPHY FOR MODELLING ADME
PROPERTIES AND ECOTOXICITY INDICES IN EARLY DRUG DISCOVERY
PROCESS AND IN ENVIRONMENTAL SCIENCES.

Fotios Tsopelas and Anna Tsantili

MNOTOYHI NPOBJIEMHA ®APMAIIEBTUYHOI'O PUHKY YKPATHU
Cyp Cepriit

INNOVATIVE PROCEDURE APPLIED IN PHARMACEUTICAL CHEMISTRY
AND STANDARDIZATION OF MEDICINES: CURRENT TRENDS AND FUTURE
PERSPECTIVES
Marcello Locatelli

DIHYDROFOLATE REDUCTASE AS ANTITUMOR MOLECULAR TARGET
Hussein 1. EI-Subbagh

STUDY OF MOLECULAR AND BIOMOLECULAR BINDING INTERACTION
USING AFFINITY CAPILLARY ELECTROPHORESIS AND MICROSCALE
THERMOPHORESIS

Sami Eldeeb

DESIGN, SYNTHESIS AND DOCKING STUDY OF NOVEL KINASE
INHIBITORS AS ANTICANCER AGENTS
Khalid B. Selim

PO3POBKA BITYU3HAHUX AHTUAIABETUYHUX 3ACOBIB:
JOCATHEHHS TA IEPIIEKTUBU
Mep3mnikin C. L.

BIOANALYTICAL METHOD DEVELOPMENT; SECRETS OF SAMPLE
PREPARATION
Mamdouh R. Rezk

LITHIUM-ENHANCED MASS SPECTROMETRY FOR UNTARGETED
SHOTGUN LIPIDOMICS: ANALYSIS OF SPHINGOLIPIDS
Ahmed M. Abdel-Megied

SWITCHABLE MULTICOMPONENT HETEROCYCLIZATIONS UNDER NON-
CLASSICAL METHODS OF ACTIVATION
Chebanov Valentyn

Cexyia 1. CIIPAMOBAHHH IIOLIYK FIOJIOI'TYHO
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AKTHBHUX PEYOBHH.
DIRECTED SEARCH OF BIOLOGICALLY
ACTIVE SUBSTANCES

CHUHTE3 HOBUX INOXIZTHUX TIOIIPAHO|[2,3-d]TIA30J1Y HA OCHOBI 1,4-
HA®PTOXIHOHY TA IOI'JIOHY AK JI€EHO®IJIIB
Jlozuncekuit A.B., ITonokoBuu C.B., Kapxyr A.l., Jlecuk P.b.

SAMILIEHI MIPOJIO[1,2-4][1,2,4] TPUA3UHO|2,3-C|XIHA3OJIIH-54(6H)-
KAPBOHOBI (-ITPOITAHOBI) KUCJIOTH - NNEPCIIEKTHUBHI IHI'IBITOPU
JIIIOOKCUT'EHA3HU

Crasunpkuii B.B., Hocynenko 1.C., Bocko6oitauk O.1O., KoBanenko C.I.

BUBYEHH/ IMPOTUI'PUBKOBUX BJIACTUBOCTEN HOBUX
CHUHTETHYHUX HNOXIIHUX 6-OKCO-5,6-TUT'TAPOTIA30J10|2,3-
b][1,2,4] TPIA3OJI-5-I.)) AHETAMIAY

[Ipomtok B.B., I'onora C.M., Kynuk P.B., Jlecux P.b.

CHUHTE3 TA IIYPETUYHA AKTUBHICTb HOBUX TIOCEYOBHUH
Xononusak O.B., Cokonosa K.B., Kosanenko C.1., [logmetns O.A.

CHHTE3 TA XIMIYHI IIEPETBOPEHHSI HOBUX TIA3OJIIIMHOHIB SIK
MNOTEHLIMHUX BIOJOI'TYHO AKTUBHUX CIIOJIYK
Ommn .M., I'semns Anmxkeit, Jlecuk P.b.

WATER STATUS IN FUNGI AMANITA MUSSCARIA AND THEIR COMPOSITE
SYSTEM 1:9 WITH HYDROCOMPACTED NANOSILICA DIOXYDE A-300
Yelahina N.V., Krupskaja T.V., Shtrimaitis O.V., Jovaisas Paulius

XIMIYHA  MO/JU®PIKAIIA 1-R,-2-((4-R1-5-(TIO®EH-3-1JIMETHJ)-1,2,4-
TPUA30JI-3-IJI) TIO)ETAHOJIIB, PIBUKO-XIMIUYHI BJIACTHUBOCTI
CIIOJYK

birgan O. A., [Tapuenko B. B.
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