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Vazené kolegyné, vazeni kolegoveé,

dovolte mi, abych Vas pozval k Ucasti na 45. konferenci Syntéza a analyza IécCiv.

Nase konference se vraci do ,Salonu republiky”, do Hradce Kralové,
do zrekonstruovanych prostor Farmaceutické fakulty. Je pro vas rezervovano
ubytovani v nejblizsim okoli fakulty, levnéjsi varianta hotel Garni, pfip. o néco
drazSi Nové Adalbertinum. Soucasti konference bude rovnéz navstéva
vychodoceské barokni perly - hospitalu Kuks, véetné prohlidky Ceského
farmaceutického muzea. Vérim, ze zvolené prostredi bude pro vSechny mistem
prijemného setkani a plodné straveného Casu.

Vazeni pratelé, preji Vam uspésny pobyt v Hradci Kralové a doufam, Zze
konference splni Vase ocekavani a prispéje k dalsi spolupraci nejen mezi uciteli a
védci, ale také mezi institucemi, které zde zastupujeme.

Za organizacni vybor konference

prof. PharmDr. Martin Dolezal, Ph.D.



Dear colleagues, dear participants,

It is my great pleasure to invite you to take a part in the 45th conference
“Synthesis and Analysis of Drugs”. Our conference is back to the “Salon of
Republic”, to Hradec Kralové, to renovated premises of Faculty of Pharmacy in
Hradec Kralové. The accommodation is reserved at the shortest possible
distance from the faculty, i.e. in Hotel Garni, or in Nové Adalbertinum Hotel.
Some parts of agenda will be held at so called baroque pearl of Eastern
Bohemia — the renewed Kuks Hospital, including excursion to Czech
Pharmaceutical Museum. | believe this place will be very pleasant, fruitful in
making new contacts and inspiring discussions of new challenges in
development of drugs.

Dear friends, | wish you successful meeting in Hradec Kralové, at a very
important annual conference of employees of pharmaceutical universities and
research institutions.

Prof. PharmDr. Martin Dolezal, Ph.D.

Organising committee chairman



Organizacni vybor:

prof. PharmDr. Martin Dolezal, Ph.D. (predseda organizacniho vyboru)
prof. PharmDr. Alexandr Hrabalek, CSc.

prof. RNDr. Jifi Klimes, CSc.

RNDr. Milan Mokry, CSc.

prof. PharmDr. Milan Nobilis, CSc.

doc. RNDr. Veronika Opletalova, Ph.D.

doc. PharmDr. Miroslav Miletin, Ph.D.

PharmDr. Pavla Pilarova, Ph.D.

Bc. Dana Stépanova

http://www.faf.cuni.cz/SAL2016/
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Program 45. konference Syntéza a analyza |éCiv

streda 22. 6. 2016

prijezd Gcastnikd v dopolednich hodinach, ubytovani

11:00 - 13:45 registrace Ucastnik( ve foyer Farmaceutické fakulty v Hradci Kralové
vyvéseni postertd (S 2155), postery budou vystavené po celou dobu konani

konference

14:00 zahajeni konference

dékan doc. PharmDr. Toméas Sim(inek, Ph.D., prof. M. Dolezal

14:10 doc. Ing. Stanislav Radl, CSc.
Jsou genericka léciva pouhymi plagiaty originalnich 1éCiv?, plenarni prednaska

Zentiva, k.s., CR

15:00 doc. Ing. Katarina Hrobonova, Ph.D.
Chiral HPLC for Efficient Resolution of Amino Acids Enantiomers, Fakulta chemickej

a potravinarskej technoldgie, Slovenska technicka univerzita v Bratislave, SR

15:15 doc. PharmDr. Szilvia Czigle, Ph.D.
Prirodné a syntetické kanabinoidy — interakény potencial, Farmaceuticka fakulta,

Univerzita Komenského, Bratislava, SK

15:30 PharmDr. Petr Chocholous, Ph.D.
Pratokové metody pro stopovou analyzu v ocednografii, Farmaceuticka fakulta

v Hradci Kralové, CR
15:45 coffee break

16:15 doc. RNDr. Peter Mikus, Ph.D.
Inovativne analytické pristupy pre chiralne biologicky aktivne latky vo
farmaceuticky vyznamnych systémoch, Farmaceuticka fakulta, Univerzita

Komenského, Bratislava, SR

17:00 doc. PharmDr. Kamil Musilek, Ph.D.
Modulatory mitochondrialnich enzym jako potencialni léciva
neurodegenerativnich onemocnéni, Fakultni nemocnice Hradec Kralové, Centrum

biomedicinského vyzkumu, CR



17:15

17:30

17:45

18:00

M.Sc. Sara Eunice Agostinho Monteiro
New Methodology for the Synthesis of C-C Bond in Prostaglandin Precursors,
Faculty of Chemical Technology, University of Pardubice, CZ

Mgr. Natalia Denderz PhD.
Application of imprinted polymers as selective sorbents for extraction of some
natural phenolics from food samples, Fakulta chemickej a potravinarskej

technoldgie, Slovenska technicka univerzita v Bratislave, SR

PharmDr. Mgr. Martin Kratky, Ph.D.
Peptidové nosice na bazi tuftsinu pro antimykobakterialné uc¢inné molekuly,

Farmaceuticka fakulta v Hradci Kralové, CR

welcome party v botanické zahradé

Ctvrtek 23. 6. 2016

9:00

9:50

10:05

10:20 - 10:50

10:50

11:20

doc. PharmDr. Katerina Vavrova, Ph.D.
Modely lipidové kozni bariéry, plenarni prednaska, Farmaceuticka fakulta v Hradci

Kralové, CR

Ing. Galina Karabanovich, Ph.D.

3,5-Dinitrophenyl-1,3,4-oxadiazoles and 1,2,4-triazoles as a Novel Antitubercular
Agents: Structure-Activity Relationship Study, Farmaceuticka fakulta v Hradci
Kralové, CR

doc. PharmDr. Oldrich Farsa Ph.D.

Molarni substituce substituovanych oligo- a polysacharidd z NMR spekter, Ustav

chemickych Iéciv, Farmaceuticka fakulta, Veterinarni a farmaceuticka univerzita

Brno, CR
coffee break

PharmDr. Jan Zitko, Ph.D.
Recent research on molecular targets of antimycobacterial pyrazinamide and p-
aminosalicylic acid: implications for design of potential antituberculars,

Farmaceuticka fakulta, Hradec Kralové, CR

doc. PharmDr. Hana Sklenarova, Ph.D.

Moznosti manipulace se vzorkem a jeho automatizovana Uprava rlznymi



11:35

12:00 - 13:30
13:30 - 14:30
15:00

16:00 - 17:00
17:15 - 17:45
18:00 - 19:00
19:00 - 22:00
22:30
patek 24.
9:00 - 9:50
9:50 - 10:40
10:40 - 11:00
11:00

11:15

extrakcnimi postupy v systému sekvencni injekcni analyzy, Farmaceuticka fakulta

v Hradci Kralové, CR

Mgr. Andrej Kovacik
Ceramidy odvozené od 6-hydroxysfingosinu - syntéza a studium jejich chovani v

modelovych lipidovych membranach, Farmaceuticka fakulta, Hradec Kralové, CR
obéd

posterova sekce

odjezd autobust do Kuksu

Dr. Vaclav Cefovsky, Ph.D.
Antimikrobilni peptidy, plenarni pfednaska, AV, CR

koncert v kapli
exkurze v hospitalu, farmaceutickém muzeu a lapidariu
spolecCensky vecer — raut Barock.cz,

odjezd autobusy do HK
6. 2016

Mgr. Radim Nencka, Ph.D.
Phosphatidylinositol 4-Kinase Illb Inhibitors as Broad Spectrum Antiviral Agents,
plenarni prednaska, AV, CR

doc. ing. Jifi Dohnal, CSc.
Padélky Iéciv, plenarni prednaska, Farmaceuticka fakulta, Veterinarni a

farmaceuticka univerzita Brno, CR
coffee break

doc. RNDr. V. Opletalova, Ph.D.

Vyznam Zeleza v terapii tuberkuldzy, Farmaceuticka fakulta, Hradec Kralové, CR

doc. PharmDr. V. Novakova, Ph.D.
Phthalocyanines as red-emitting fluorescence sensors, Farmaceuticka fakulta,

Hradec Kralové, CR



11:30

11:45

12:00

12:15

PharmDr. Marcel Spulak, Ph.D.
Design and synthesis of quinazoline compounds active as CAR receptor agonists,

Farmaceuticka fakulta, Hradec Kralové, CR

doc. PharmDr. Petr Zimcik, Ph.D.
Recent Advances in the Use of Phtalocyanines in Photodynamic Therapy,

Farmaceuticka fakulta, Hradec Kralové, CR

PharmDr. Marta Kucerova, Ph.D.
Perspectives of chalcone usage in prevention of long-term complications of

diabetes, Farmaceuticka fakulta, Hradec Kralové, CR

ukonceni konference

12:15 - 13:15 obéd, svéseni plakatl, odjezd ucastnikl
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Prehled prispévk

L — plenarni pfednaska
S — kratké sdéleni

P — poster
L-1 Radl Stanislav
Jsou genericka Ié¢iva pouhymi plagiaty origindlnich [éCiv?
L-2 Mikus Peter
Inovativne analytické pristupy pre chirdlne biologicky aktivne Iatky vo farmaceuticky
vyznamnych systémoch
L-3 Vavrova Katefina
Modely lipidové koZni bariéry
L-4 Zitko Jan
Molecular targets of antimycobacterial pyrazinamide and para-aminosalicylic acid:
mplications for design of potential antituberculars
L-5 Cetovsky Vaclav
Antimikrobidlni peptidy
L-6 Nencka Radim
Phosphatdylinositol 4-kinase iiilll inhibitors as broad spectrum antiviral agents
L-7 Dohnal Jifi
Padélky léciv
S-1 Hroboriova Katarina
Chiral hplc for efficient resolution of amino acids enantiomers
S-2 Czigle Szilvia
Prirodné a syntetické kanabinoidy — interakény potencial
S-3 Chocholous Petr
Pratokové metody pro stopovou analyzu v oceanografii
S-4 Musilek Kamil
modulators of mitochondrial enzymes involved in neurodegenerative diseases
S-5 Monteiro Sara
New methodology for the synthesis of c-c bond in prostaglandin precursors
S-6 Natalia Denderz
Application of imprinted polymers as selective sorbents for extraction of some natural
phenolics from food samples
S-7 Kratky Martin
Peptidové nosice na bazi tuftsinu pro antimykobakterialné aktivni molekuly
S-8 Karabanovich Galina
3,5-dinitrophenyl 1,3,4-oxadiazoles and 1,2,4-triazoles as a novel antitubercular agents:
structure — activity relationship study
S-9 Farsa Oldtich

Molarni substituce substituovanych oligo- a polysacharidd NMR
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S-10

S-11

S-12

S-13

S-14

S-15

S-16

P-1

P-2

P-3

P-4

P-10

P-11

P-12

P-13

Sklenarova Hana

MoZnosti manipulace se vzorkem a jeho automatizovana Uprava rlznymi extrakénimi
postupy v systému sekvencni injekéni analyzy

Kovacik Andrej

6-hydroxysphingosine-based ceramides - synthesis and study of behaviour in model lipid
membranes

Opletalova Veronika

Role of iron in the therapy of tuberculosis

Novakova Veronika

Phthalocyanines as red-emitting fluorescence sensors

Spuldk Marcel

Design and synthesis of quinazoline derivatives active as car receptor agonists

Zimcik Petr

Recent advances in the use of phthalocyanines in photodynamic therapy
Kucerova-Chlupacova Marta

Perspectives of chalcone usage in prevention of long-term complications of diabetes

BalaZova Andrea

Zmeny v sekunddrnom metabolizme in vitro kultdr eschscholtzia californica cham. po
elicitacii kyselinou salicylovou

Bilkova Andrea

Studium adherencie potencialne probiotickych laktobacilov na eukaryotické bunky a hlien
Breiterova Katefina

Alkaloids from narcissus cv. professor Einstein (amaryllidaceae) —isolation and biological
activity

Bures Jan

LC-MS/MS method for analysis of novel potential cardioprotective drug D-MET and pilot
pharmacokinetic study

DZurinova Radka

Hodnotenie glutatiénu voltampérometrickymi metédami

Faustmannova Anna

Towards the synthesis of largazole

Fibigr J.

UHPLC method development for separation and determination of silymarin compounds
Gonéc Tomas

Synthesis and antibacterial activity of N-(substituted phenyl)-2-hydroxynaphthalene-1-
carboxamides

Havelkova Markéta

Synthesis of protein kinase inhibitors as new potential antimycobacterial agents

Holkova lvana

Effect of elicitation and inhibition of lipoxygenase enzyme on the production of sanguinarine
in opium poppy cultures

Horky P.

Design and synthesis of novel 3,4-diarylsubstituted furanones for growth-inhibitory and pro-
apoptotic effect against leukemia cells

Hruskova Z. R.

Preparation of benzodiazines with bronchodilatory activity

Hulcova Daniela

Isolation of alkaloids from narcissus cv. Dutch master and their biological activities

12



P-14  Jandourek Ondrej
Microwave-assisted synthesis of novel pyrazinamide derivatives and determination of their
biological activity

P-15 Javorska Lenka
Personalization of vancomycin therapy using simple UHPLC-MS/MS method in various
biological fluids

P-16  Jezko Pavol
Stadium $truktury a admet vlastnosti ace inhibitorov

P-17  Jurkaninova Sabina
Biologicka aktivita sekundarnych metabolitov druhu coleus blumei benth.

P-18 Kapustikova Iva
Stanovenie acidobazickych disociacnych konstant potencidlnych lie¢iv metédou UV-VIS
spektrofotometrie

P-19  Kastner Petr
Hodnoceni mikonazolu a metronidazolu v pfipravku pomoci HPLC

P-20  Kohlova Michaela
Preparation and optimization of thin flat polysulfone membrane used in miniaturized
hemodialysis system to separate biomolecules

P-21  Kollar Jakub
QSAR and proposition of new anticancer drugs - histone deacetylase 4 inhibitors

P-22  Kollar Jan
Pfiprava prekurzor( a ftalocyanin( nesoucich anionické skupiny

P-23  Kopecnd Monika
Estery terpenickych alkohol( jsou ucéinné akceleranty transdermalni permeace s reverzibilnim
ucinkem a nizkou toxicitou

P-24  Kroutil Ales
Syntéza derivatd arylaminopropan-1-olu

P-25  Krzykata Klaudia
Cometabolic biodegradation of 4 chlorophenol in presence of vanillic acid and phenol as
main growth substrates

P-26  Kubicek Vladimir
HPLC stanoveni potencialniho bronchodilatancia v krevni plazmé

P-27  Kucerova Katefina
New UHPLC method for the determination of omeprazole in oral suspensions

P-28 Lhotska Ivona
On-line coupling of molecularly imprinted solid phase extraction to HPLC for patulin
determination

P-29  Lochman Lukas
Azaphthalocyanines as indicators in fluorescent CO, sensors

P-30 Lukacovicova Olga
Hodnotenie kvality pripravkov pouzivanych pri ochoreni dna radionuklidovou
rontgenofluorescen¢nou analyzou

P-31  Marakova Katarina
Analysis of drugs used in crohn’s disease treatment by capillary electrophoresis on-line
hyphenated with tandem mass spectrometry

P-32  Marvanova Pavlina
Syntéza derivatd 3-(4-arylpiperazin-1-yl)-2 hydroxypropyl-4-alkoxybenzoat

P-33  Matous Petr
Tris(2-furyl)phosphine gold(i) in synthesis of substituted pyridines
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P-34

P-35

P-36

P-37

P-38

P-39

P-40

P-41

P-42

P-43

P-44

P-45

P-46

P-47

P-48

P-49

P-50

P-51

Mikulova Maria

Studium reakénych podmienok pri tvorbe komplexu technécia s vybranymi aminokyselinami
Mach Pavel

On DNA aptamers in molecular recognition

Mucaji Pavel

Vplyv zdparov vybranych rastlin na prejavy diabetu

Némecek J

Syntéza derivatu haemanthaminu

Opadlka Lukas

Syntéza lidskych ultradlouhych ceramidli a hodnoceni mikrostruktury a permeability
modelovych membrdn

Paraskevopoulos Georgios

Salicylanilides from dihalogenated salicylic acids: a comparison study over their
monohalogenated analogues against mycobacterium tuberculosis

Parmova Martina

Studie mozZnosti vyuZiti nanovlaken jako sorbent(l pro on-line extrakci v HPLC

Pavlik Jakub

Vyuziti UHPLC-MS/MS metody pro hodnoceni vlivu ochucovadel na obsah katechint v ¢ajich
a na matricové efekty

Pecher Daniel

Metodika stanovenia tiopurinovych metabolitov technikou HPLC

Piestansky Juraj

Spojenie dvojdimenzionalnej kapildrnej elektroforézy s tandemovou hmotnostnou
spektrometriou a ich vyuzitie v problematike enantiomérnych separdacii

Plankova Alexandra

Stanovenie vybranych prvkov v réznych typoch vod

Semelkova Lucia

3-aminopyrazine-2-carboxamides: microwave assisted synthesis and biological evaluation
Sochorova M.

Modeling B-glucocerebrosidase deficiency in epidermis: effects of
glucosylcermaides/ceramides ratio on barrier properties of model stratum corneum lipid
membranes

Svoboda Pavel

Development of UHPLC-MS/MS method for determination of eight catechin derivatives in tea
samples and the role of matrix effects

Valaskova L

Heterocyklické slouceniny obsahujici 3,5-dinitrofenylovy fragment: studium vztahd mezi
strukturou a Ucinkem

Vosatka Rudolf

Syntéza a antimykobakteridIni aktivita novych sulfathiazolovych derivat(

Zelena Lucie

Determination of efavirenz using HPLC-UV method — a pharmacological study

Mokry Milan

HPLC analysis of tiaprofenic acid in whole blood using solid-phase microextraction
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L-1

JSOU GENERICKA LECIVA POUHYMI PLAGIATY
ORIGINALNICH LECIV?

STANISLAV RADL

Zentiva, k.s., U kabelovny 130, 102 01 Praha, Ceské republika
stanislav.radl@zentiva.cz

Vyvoj generickych 1éCiv je specifickou oblasti medicindlni chemie, ktera je jiz ze své podstaty
interdisciplinarni a ktera je ¢asto odborniky z ostatnich oblasti podceiiovana. Velmi casty je
nazor, ze vyvoj generickych 1é¢iv spociva v okopirovani ptivodniho 1é¢iva s tim, ze vysledné
generikum neni stejné¢ tak ¢inné a dobte snaSené jako 1éCivo originalni.

Abychom 1épe pochopili vztah origindlnich a generickych 1é¢iv, bude Gvodni ¢ast vénovana
témto dvéma kategoriim 1é¢iv. Budou vysvétleny postupy origindlnich vyrobct jak prodlouzit
patentovou ochranu svych produkti (tzv. evergreening), ale také ptistupy generickych vyrobct
k této sice legalni, ale pon¢kud kontraverzni strategii. Kromé klasickych generickych 1é¢iv bude
struéné diskutovana i skupina takzvanych supergenerik (Gx+).

Po tvodni ¢asti bude na nékolika ptipadovych studiich vyvoje generickych API ilustrovéano, Ze
vétSinou nelze, zejména vzhledem k patentové ochrané, provadét takovy vyvoj pouhym
kopirovanim zndmych postupil a Ze je nutno vyuZzit inventivni pfistupy. V diskutovanych
pfipadovych studiich budou zahrnuty ptipady originalni syntézy kli¢ovych meziprodukti,
pievedeni dostupnych intermeditti na kone¢nou uc¢innou latku (API) novym postupem (nebo
modifikaci ¢i optimalizaci zndmého postupu) a také originalni syntézu API vychézejici ze zcela
jinych vychozich latek. Tyto jednotlivé pfistupy pak budou v zavéru prednaSky srovnany
Z hlediska vyhod a nevyhod.

Kromé klasickych a dobfe znamych uspéSnych generickych 1éCiv vyvinutych v autorové
skuping, jako je atorvastatin®, nebo cela fada ,,sartanti**3, budou diskutovéany i nov&jsi ptipady,
Z nichz nékteré jist¢ budou uspésné Zentivou zavedeny do praxe. (napf. azilsartan, elvitegravir,
fingolimod). Zminény budou i pfipady, kdy jsme vyvinuli Gspésné velmi dobrou syntézu, ale
1é¢ivo se nakonec bud’ nedostalo do terapie (licofelon), nebo bylo kratce po zavedeni z trhu
stazeno (rimonabant).

Na zavér bude samoziejmé zodpovézena otazka vyslovena v ndzvu prednésky, pfiCemz je
samoziejm¢ vzhledem k osob¢ ptednaSejiciho odpovéd’ snadno predvidatelnd. Kromé této
odpovédi se ale pfednésejici vyzna ze zmény k piistupu vyvoje generickych API, kdy ptivodni
snaha o originalitu byla nahrazena snahou o efektivitu.
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L-2
INOVATIVNE ANALYTICKE PRISTUPY PRE CHIRALNE
BIOLOGICKY AKTIVNE LATKY VO FARMACEUTICKY
VYZNAMNYCH SYSTEMOCH

PETER MIKUS®2, JURAJ PIESTANSKY'2, KATARINA MARAKOVA?L2, EMIL
HAVRANEK!2, PAVEL MUCAJI23

1 Univerzita Komenského v Bratislave, Farmaceuticka fakulta, Katedra farmaceutickej analyzy a

nuklearnej farmacie, Odbojarov 10, SK-832 32 Bratislava; mikus@fpharm.uniba.sk

2 Univerzita Komenského v Bratislave, Farmaceuticka fakulta, Toxikologické a antidopingové centrum,
Odbojarov 10, SK-832 32 Bratislava

3 Univerzita Komenského v Bratislave, Farmaceuticka fakulta, Katedra farmakogndzie a botaniky,
Odbojarov 10, SK-832 32 Bratislava

Rozvoj sucasnej farmdacie aVvnej farmaceutickej chémie aj farmakologie, zamerany na
pochopenie principov interakcii lieiv a cielovych Struktur (receptorov) pre lie¢ivd na
molekularnej urovni, vedie k vyvoju lieCiv, ktoré su schopné viazat’ sa na priestorovo unikatne,
Specifické receptorové Struktury prave na zaklade priestorovo determinovanych interakcii. Je
pochopitelné, Ze receptorové 3D Struktary v zivej hmote, ktoré su vytvorené z chirdlnych
(cheiros — ruka, nestotoznitelna so svojim zrkadlovym obrazom) zékladnych jednotiek
(proteiny a peptidy z L-aminokyselin, polysacharidy a nukleové kyseliny z D- a L-sacharidov),
budu lepSie rozpoznéavat’ a teda aj SpecifickejSie viazat' chirdlne latky s odpovedajucou
priestorovou Strukturou (také latky by sa mali viazat’ podobne dobre, ako sa spajaju dve pravé
alebo dve l'avé l'udské ruky pri pozdrave). V dosledku toho potom mozno oc¢akavat aj lepsi a
Specifickejsi farmakodynamicky ucinok pre konkrétnu izomérnu formu lieciva.

Ak sa lie¢ivo vyskytuje vo forme dvoch izomérov s priestorovou Struktiurou typu predmet a jeho
nestotozniteI'ny zrkadlovy obraz (prava a l'ava ruka), tzv. enantiomérov, tak jeden enantiomér
moze vykazovat' pozadovany terapeuticky efekt, zatial ¢o druhy enantiomér mdze byt
farmakologicky netc¢inny, menej ucinny alebo médze dokonca vykazovat' tUplne iny (aj
neziaduci) ucinok. Znamy je pripad Talidomidu, lieCiva pouzivaného v 60-tych rokoch ako
sedativa pre tehotné Zeny. Bol zakazany, pretoze sa ukazalo, ze S-thalidomid ma silny
teratogénny efekt (tzv. Conterganova aféra). Narodilo sa okolo 10 000 deti postihnutych
r6znymi malformaciami a okolo 2000 deti nasledne zomrelo alebo sa narodili mftve. Tieto
skuto€nosti pod¢iarkuji mimoriadny vyznam chirality vo farmacii a biomedicine, premietnuty
do praktickej potreby (i) pripravy enantiomérne Cistych lieciv, (ii) kontroly enantiomérneho
zloZenia/Cistoty lieCiv a liekov vyvijanych aj zavedenych do terapeutickej praxe, (iii)
monitoringu chiralnych foriem lieiv, ich metabolitov a biomarkerov v komplexnych
biologickych systémoch pre terapeutické a diagnosticke ucely.
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Naroky kladené na analytické metddy vyuziteIné pre chirdlne molekuly st zvySované
poziadavkou rozliSenia jednotlivych enantiomérnych foriem, ktoré maji rovnaké chemické a
fyzikalne vlastnosti (s vynimkou otacania roviny polarizovaného svetla). Ak navyse berieme
do tivahy multikomponentny charakter farmaceuticky relevantnych realnych analyzovanych
systémov (syntetické reakéné zmesy, liekové formy ako farmaceutické¢ matrice, biologicky
materidl s desiatkami az stovkami detekovatenych endogénnych latok), velku variabilitu
zlozenia tychto systémov (najmi biologickych, ¢o do kvality a kvantity matricovych zloziek),
velmi nizke koncentra¢né hladiny analyzovanych enantiomérov (enantiomérne necistoty
V liekovych formach, biologicky aktivne enantioméry v biologickych matriciach, nanomolarne
a nizsie koncentra¢né trovne) vo vysokom nadbytku mnohych doprevadzajucich matricovych
zloziek (102-ndsobnom a vy$$om), potreba vyvoja novych analytickych pristupov, ktoré by
dokdzali tieto Specifické naroky (alebo o najvdcSiu Cast' znich) naplnit, je zrejma
a vysokoaktualna. Predmetom naSej prace sa stal preto vyvoj inovativnych analytickych
pristupov zalozenych na principoch kapilarnej elektroforézy (vysokoucinnej separacnej
techniky pre delenie latok v jednosmernom elektrickom poli na zaklade pomeru
naboj:hmotnost) a jej pokrocilych modifikacii, cielenych pre rieSenie sucasnych problémov
V oblasti farmaceutického vyskumu a praxe s dérazom na biologicky aktivne nizkomolekulové
(najéastejsie M < 1000) iénogénne chiralne zli¢eniny. Studovana a riesena problematika zahtiia
(1) analyticky monitoring enantioselektivnych syntéz biologicky aktivnych latok, (ii) kontrolu
kvality lie¢iv a liekov s aktivnymi zlozkami na baze enantiomérov, (iii) monitorovanie hladin
chirdlnych latok (lie¢ivd, metabolity, biomarkery) =za ucelom uskuto¢iovania
enantioselektivnych metabolickych a farmakokinetickych $tadii. Tieto oblasti spolu vytvaraju
uceleny obraz ilustrujtci ,,zivotni drahu® chirdlneho lieciva, od jeho zrodu (syntéza), cez
farmaceutickil formuldciu az po jeho posobenie v organizme, ktoré zavrSuje jeho ucel a
poslanie. Pridanou hodnotou je efektivita, spol'ahlivost’, jednoduchost’ a priaznivé ekonomické
a environmentalne parametre navrhnutych, vyvinutych a aplikovanych analytickych pristupov
V porovnani s konvenénymi, ktoré umoznuji tato ,,zivotni drdhu“ lieCiv (ale aj dalSich
suvisiacich biologicky aktivnych latok) sledovat’.

Pre rozliSenie a oddelenie jednotlivych enantiomérnych foriem separacnymi technikami je
nevyhnutné vytvorit’ chirdlne prostredie (chirdlny selektor), ktoré pdsobi prostrednictvom
reverzibilnych komplexotvornych rovnovéh s rozdielnou stabilitou vzniknutych prechodnych
diastereoizomérnych asociatov (enantiomér 1 — chirdlny selektor, enantiomér 2 — chiralny
selektor). Uspech rozlidenia a oddelenia jednotlivych enantiomérnych foriem navzajom
a sucasne od zloziek skiimaného a analyzovaného systému (reakénd zmes, liekova forma,
biologicky materidl) zvySuje substratova Specificita chirdlneho selektora vzhladom
k analyzovanym enantiomérom (princip zamok a kI'a¢). V prvej Casti nasej prace sme sa preto
zamerali na navrh a Stadium vlastnych novosyntetizovanych i16nogénnych chiralnach
selektorov.  na  baze  derivatov  cyklickych  oligosacharidov  {6(1)-deoxy-6(1)-
alkyl/arylaminoderivatov B-cyklodextrinu}, ktoré sa ukazali ako extrémne U¢inné chirdlne
selektory pre elektroforetické separacie chirdlnych nizkomolekulovych iénogénnych latok
(derivaty aminokyselin, lieCiva, biodegradacné produkty lieciv obsahujice aromatické a/alebo
substituované¢ aromatické systémy), sjemnym ladenim selektivity v zavislosti od typu
substituenta na cyklodextrinovom makrocykle. V ramci pokrocilych separaénych
mechanizmov, ktoré umoznili maximalizovat’ efektivitu enantiomérneho rozliSenia (bezne
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dosahované R 2-6) s minimalnymi narokmi na mnozstvo chiralneho selektora v separacnom
systéme (mg/ml-pg/ml), boli Studované a aplikované v kapilarnej elektroforéze nasledovné: (i)
protiprudny (nabity chiralny selektor migruje v opaénom smere vzhl'adom na opac¢ne nabité
enantioméry), (ii) transportny (nabity chirdlny selektor transportuje elektroneutralne
enantioméry k detektoru asucasne ich separuje), a (iii) dualny separaény mechanizmus
(simultdnne posobenie dvoch chiralnych selektorov s moznostou synergizmu). Takéto
progresivne chirdlne separacné systémy ponukli efektivne rieSenie aj v kategorii
najnaro¢nejSich separaénych problémov, akymi st separdcie multikomponentnych zmesi
enantiomérov, vratane zmesi Struktirne pribuznych enantiomérnych parov, separacie
zwitterionickych (elektroneutralnych) molekul a separdcie enantiomérnych péarov pritomnych
vo vzorke s velkym koncentraénym rozdielom (~10%:1). Vyvinuté metody maju uplatnenie
v mnohych praktickych oblastiach farmacie. (i) v profilovani multikomponentnych zmesi
aminokyselin, pricom dosiahnuté pocetnost’ rozliSenych enantiomérov v zmesi je najvyssia, aka
bola doposial’ publikovana pre kapildrnu elektroforézu aminokyselin. Takéto selektivne
profilovanie aminokyselin (vratane polohovych izomérov enantiomérnych parov, napriklad
D,L-leuciny) zohrava vyznamnt tlohu v detailnej identifikacii proteinov a peptidov, ako aj
hodnoteni klinickych profilov pre diagnostické a terapeutické ucely. (ii) v tvorbe validovanych
kontrolnych metod pre rutinné hodnotenie kvality komerénych liekov s obsahom chiralnych
lieciv (napriklad antihistaminiké prvej, druhej a tretej generacie v tabletach, géloch, sirupoch,
ai., vratane stanovenia minoritnych optickych necistot, napriklad dexbrémfeniramin c¢i
levocetirizin  aich enantiomérne necistoty). (iii) v tvorbe metod pre hodnotenie
enantioselektivity katalyzatorov (napriklad rozpustnych ako aj imobilizovanych komplexov na
baze ferocenylfosfinovych ligandov), pouzitych v asymetrickych syntézach biologicky
aktivnych latok (napriklad aminokyselin a ich derivatov ako prekurzorov enantiomérne ¢istych
foriem lieciv).

Biologické systémy svojou komplexnostou a variabilitou patria medzi najzloZitejSie
analyzované sustavy a predstavuju najvacSiu vyzvu pre vyvoj prakticky vyuziteInych
validovanych analytickych metdd. Pre oblast’ aktudlnych biomedicinskych §tadii, akymi st
enantioselektivne metabolické a farmakokinetické $tadie chirdlnych lieciv, boli navrhnuté a
systematicky vyvijané pokroc€ilé bioanalytické metodiky, zaloZené na on-line spajani viacerych
autonémnych analytickych stuptiov s vysokou kompatibilitou: (i) elektroforetického stupiia
zabezpecujuceho predipravu komplexnej biologickej matrice (zakoncentrovanie a precistenie
vzorky izotachoforézou), (ii) enantioselektivneho elektroforetického stupfia umoziiujuceho
separaciu enantiomérov navzajom a sucasne od matricovych rezidui s vyuzitim pokrocilych
separacnych mechanizmov a chirdlnych selektorov s vysokou substratovou Specificitou (ako
bolo spomenuté vysSie), a (iii)) spektrdlneho detekéného stupna (aj tandemového)
poskytujiceho dodatocni analyticki informéciu o analyzovanej latke vo forme
charakteristického spektra (UV absorpéné spektra, hmotnostné spektrd). Uvedeny inovativny
bioanalyticky pristup je charakterizovany vysokym stupiiom ortogonality (kazdy
Z integrovanych analytickych stupiiov ma rozdielny separacny mechanizmus a analyticky
potencial ¢o maximalizuje dosiahnutel'nti selektivitu), mimoriadnou citlivostou a vel'mi
nizkymi medzami detekcie (jednotky az desiatky ng/ml-pg/ml analyzovanej latky) a stcasne
vysokou spolahlivostou (presnostou a spravnostou nameranych dat), ¢o spiha klucové
poziadavky pre redlnu analyzu enantiomérnych latok pritomnych v komplexnych biologickych
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vzorkdch s minimdlnymi narokmi na spracovanie takychto vzoriek. Optimalizované
a validované metody boli aplikované v celom rade enantioselektivnych farmakokinetickych
a metabolickych $tadii lie¢iv (antihistaminika, antihypertenziva), a spiiiajii prisne validaéné
kritéria pre ich implementaciu do rutinnych klinickych laboratérii.

Navrhnuty chirdlny multidimenzionalny bioanalyticky pristup vd’aka vysokej ortogonalite
imituje Specificitu biosenzorov, preto enantioméry v komplexnej biologickej vzorke mézu byt
identifikované a stanovené aj na vel'mi nizkych koncentracnych urovniach s minimalnym
rizikom interferencii. Na druhej strane, v porovnani s dobre zavedenymi chromatografickymi
metodami ponuka rozdielny separacny mechanizmus (optimalny pre idnogénne latky) a vyhody
jednoduchosti aceny analyz. Je robustny a vhodny na automatizaciu a miniaturizaciu.
Vypracované metodiky preto maji optimalne predpoklady, nezmenené alebo po ich vhodne;j
adaptacii, aj na cielenu bioanalyzu d’alsich chiralnych (ale aj achirdlnych) malych iénogénnych
molekul (liec¢iva, biomarkery) a uspesnu realizéciu klinickych §tadii na optimalizaciu terapie,
diagnostickych $tadii, ale aj rutinnych klinickych hodnoteni mikromnozZstiev biologickych
vzoriek.
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Kozni bariéra, kterd je nezbytnd pro nase pieziti v suchozemském prostfedi, se nachazi
Vv nejsvrchnéjsi vrstvé epidermis, stratum corneum. Ochranna funkce koZni bariéry je zajiSténa
pfedevS§im mezibunéénymi lipidovymi membrdnami stratum corneum, jejichz sloZeni i
organizace se li§i od béznych bunécnych membran. Hlavnimi slozkami kozni bariéry jsou
ceramidy, mastné kyseliny a cholesterol. Tato lipidova sm¢s je velmi heterogenni, jen koznich
ceramidu bylo jiz popsano ptes 400, coz komplikuje vyzkum v této oblasti. Ve svém piispévku
predstavim experimentalni modely kozni bariéry a budu diskutovat piinos slozitych i
jednoduchych modeli — od rekonstruované lidské ktuize k jednoduchym membranovym
modeliim a zpét k pokusiim S izolovanymi lidskymi lipidy.

Prace byla podpofena projekty GACR ¢&. 13-23891S and 16-2568J.
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According to the latest WHO Global Tuberculosis Report, estimated 9.6 million people
worldwide developed active tuberculosis (TB) in 2014. In 2014, TB was the causative agent of
1.5 million deaths, including 390.000 deaths in people with HIV/TB co-infection. This ranks
TB the second leading cause of death from infectious diseases, following HIV. It is estimated
that one third of global population is latently infected with TB. On contrary to positive trends
in global epidemiology of TB, the widespread of drug-resistant TB is threatening the TB control
policy. The basic regimen for non-complicated, non-resistant TB is a cocktail of first-line
antituberculars (rifampicin, isoniazid, ethambutol and pyrazinamide) administered for six
months. Such prolonged administration is a draw-back with the respect to side effects and
compliance. Therefore, there is an urgent need for the development of new TB drugs, preferably
with not yet exploited mechanism of action.

Pyrazinamide (PZA; pyrazine-2-carboxamide) exerts synergistic effects with rifampicin and is
active even against dormant subpopulation of Mycobacterium tuberculosis (M. tbc). The draw-
backs of PZA are the narrow spectrum of activity (M. tbc only), frequent resistance, and
hepatotoxicity. However, aforementioned valuable clinical properties of PZA, its simple
structure as well as supposed multi-target activity, make PZA a good starting point for the
development of new antituberculars. The renewed interest in PZA can be documented by recent
studies which revealed new specific mechanisms of action of PZA and/or its metabolite
pyrazinoic acid (POA). Both PZA and POA were shown to act as inhibitors of mycobacterial
Fatty Acid Synthase I*, impairing the synthesis of mycolic acids, substantial component of
mycobacterial cell wall, essential for viability and virulence. POA was shown to inhibit trans-
translation?, the process of rescuing of ribosomes stalled during faulty translation process.
Recently, PZA/POA was also shown to inhibit the aspartate decarboxylase (PanD)?, which is
an essential enzyme having a central role in the synthesis of pantothenate. In general, in recent
years we have observed a significant shift from PZA/POA regarded a non-specific cytosol
acidifier to PZA/POA as a multi-target inhibitor of specific and vital mycobacterial enzymes.
Although p-aminosalicylic acid (PAS) as an antitubercular drug was considered obsolete and
was used only in developing countries, it has experienced resurrection due to its usability in
combination therapy of resistant TB*. Recent studies indicate that PAS interferes with folate
pathway in mycobacteria®.
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In the first part of the lecture, recent information on PZA/POA and PAS molecular targets will
be reviewed, especially in the view of described molecular interactions with their inhibitors, as
well as their usability in structure-based drug design.

In the second part of the lecture, we will summarize our recent efforts in the development of
new potential antituberculars derived from PZA or POA. Derivatives (see general structure 1
in Fig. 1) were designed based on our previous empirical experience and also with the help of
structure-based drug design, exploiting the recently published information on potential targets
of PZA/POA. Compound 2 and its derivatives combine two antitubercular fragments, PZA and
p-aminosalicylic acid (PAS), at the same time. Prepared compounds were tested for in vitro
activity against M. tuberculosis H37Rv, M. kansasii, M. avium, M. smegmatis and against
selected bacterial and fungal strains of clinical importance. Best compounds exerted
micromolar inhibiting activity and proved to be non-toxic in HepG2 (or other mammalian cell
lines). Structure-activity relationships within individual series will be discussed, together with
prospective of future structural modifications.

-CONH-
-NHCO- COOH
O :
Cl, NH, N N
alkylamino N N OH
: —E COOH CN | N
alkylamido _— L%L/ “%_L/ J:
alkyl N of N
‘%L/CONHZ
1 2

Fig. 1. Example structures

The research was supported by project SVV 260 291.
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Nartstajici rezistence mikrobialnich patogent k dostupnym antibiotikiim piedstavuje zavazny
problém soucasné mediciny v celosvétovém rozsahu. Moznym feSenim je jednak revize v
pouzivani tradi¢nich antibiotik, ale zaroven i vyzkum novych antimikrobialnich latek
majici odliSny mechanismus piisobeni. Mezi takovéto latky patfi antimikrobidlni peptidy
(AMP), kter¢ se vyskytuji v celém spektru zivo€isné i rostlinné fiSe. Zde jako slozka vrozené¢ho
imunitniho systému tvofi prvotni obrannou linii proti infekci. Jedna se o peptidy slozené z 10
az 50 aminokyselin, které diky svému urcitému aminokyselinovému sloZeni maji schopnost
vytvaret specifické konformace nutné pro jejich antimikrobialni aktivitu. Jsou to vétSinou
kationické molekuly, a to diky pfitomnosti kladné nabitych aminokyselin lysinu a argininu
vjejich sekvenci. AMP vykazuji antimikrobidlni aktivity srovnatelné s konvencnimi
antibiotiky, ale zabijeji bakterie podstatné rychleji. I kdyz jejich mechanismus plsobeni neni
dostate¢n¢ probadan, obecné se pfijimd, ze tyto kladné nabité peptidy jsou piitahovany
k negativné nabitému povrchu bakterialni membrany obsahujici zaporné nabité fosfolipidy,
interaguji s ni, proniknou do jeji lipidové dvojvrstvy a riiznymi zpisoby rozrusi jeji strukturu.
Tim dojde ktniku cytoplazmy a nasledné smrti bakterie. Odlisné sloZzeni membran
eukaryotickych bunck slozené z fosfolipidii pfevazné neutralniho charakteru a cholesterolu
brani zivocisné bunky pied G¢inkem AMP. V nasi laboratofi jsme objevili nékolik novych
AMP, které patii do kategorie linedrnich o-helikalnich peptidi. Tyto peptidy jsme izolovali
Z jedu volné zijicich véel [1]. Jsou to kationické peptidy v délce 12 -18 aminokyselin s pomérné
velkym zastoupenim Arg a Lys a zéroven s vyraznym obsahem hydrofobnich aminokyselin.
Né&které z naSich AMP vykazuji znanou antimikrobidlni aktivitu, ale nizkou, poptipadé jen
mirnou toxicitu vaci eukaryotnim bunkam. Nekteré z nich jsou téz aktivni proti kvasinkam a
lyzuji urcité rakovinné bunky. Ve vodném prostfedi maji neuspotadanou strukturu, ale pii
kontaktu s bakterialni membranou ,,folduji do vysoce uspofadaného stavu amfipatického
helixu ve kterém postranni fetézce hydrofobnich aminokyselin vy¢nivaji na jednu stranu helixu,
zatimco postranni fetézce hydrofilnich aminokyselin véetné kladné nabitych aminokyselin
arginind a lysind ¢néji na protilehlou stranu helixu (Obr. 1).
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Obrazek 1. Amfipaticka a-helikalni struktura lasioglossinu [1]

Toto strukturni uspofadani je pfedpokladem pro jejich antimikrobidlni uc¢inek. Vhodnymi
strukturnimi zdménami jsme pfipravili G€inna analoga, kterd mohou nalézt uplatnéni pti lokalni
1é¢bé infekce kosti (osteomyelitis), okolnich tkéni a prevenci infekce implantatt pouzivanych
v medicin€. Tyto syntetické peptidy prokazaly ucinnost v pokusech provadénych na vzorcich
umeéle infikovanych lidskych kosti obdrzenych ze sbirky prazské nemocnice Motol. Bakterialni
naloz byla v infikované oblasti kosti po piisobeni peptidil, které byly smichané s lokalnim
nosi¢em pouzivanym v ortopedii, vyrazné niz8i nez v infikované oblasti, kde byl aplikovan
pouze lokélni nosi¢ bez peptidu nebo i lokalni nosi¢ s antibiotiky jako je vancomycin ¢i
gentamicin. Vyznamnym vysledkem nasi skupiny byl objev lucifensinu [2] - antimikrobidlniho
peptidu imunitniho systému medicinalnich larev, které se v nemocnicich bézn¢ pouzivaji k
1€¢bé obtizné hojitelnych ran dolnich koncetin, prevazné diabetickych pacientl. V pribehu této
larvalni terapie larvy mouchy Lucilia sericata odstranuji infikovanou nekrotickou tkan a
zéaroven vylu€uji do rany lucifensin a tim ranu desinfikuji. Lucifensin patii do skupiny hmyzich
defensinil. Pro né je typickd pfitomnost nékolika strukturnich domén, konkrétné antiparalelni
B-struktura, a-helix a smycka. Cela konformace je stabilizovana pomoci ti disulfidovych mistk.

Cetovsky V. (2014) Antimikrobialni peptidy izolované z hmyzu. Chemické listy 108, 344-353.
Cetovsky V., Zd’arek J., Fuéik V., Monincova L., Voburka Z., Bém R. (2010) Lucifensin, the

long-sought antimicrobial factor of medicinal maggots of the blowfly Lucilia sericata. Cell.
Mol. Life Sci. 67, 455-466.
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Phosphatidylinositol 4-kinase 11 (PI4KB) is indispensable for replication of various positive-
sense single stranded RNA viruses (or (+)sSRNA) viruses, which hijack this cellular enzyme to
remodel plasmatic membranes inside infected cells and to set up functional replication
machinery on such modified membrane structures. Therefore, inhibition of this particular PI4K
isoform leads to arrest of viral replication.t

In our pilot study, we focused on a thorough structure-activity study starting from a HTS hit
compound and identified a series of selective PI4KB inhibitors. One of these derivatives was
co-crystalized with the target enzyme.? 3

Subsequently, we prepared a series of new derivatives, which were rationally designed based
on two distinct structural types of inhibitors that were both shown to bind in the ATP binding
site of this enzyme. The obtained “hybrid” structures excel not only in outstanding inhibitory
activity, but also proved to be highly selective to PI4KB in comparison with other protein and
lipid kinases. Thus, our prototype compounds exert low nanomolar or even subnanomolar
activities against PI4KB without significant inhibition in wide kinome screen at 1uM. Our
crystallographic studies unveiled the exact position of the side chains and explain their
extensive contribution to the inhibitory activity. The obtained inhibitors were tested in a panel
of (+)ssRNA viruses and proved to possess profound antiviral effect against hepatitis C virus
(HCV), human rhinovirus (HRV) and coxsackievirus B3 (CVB3).

1. Boura, E.; Nencka, R. Exp. Cell. Res. 2015, 337, 136.

2. Mejdrova, I.; Chalupskd, D.; Kogler, M.; Sala, M.; Plagkova, P.; Baumlova, A.;
Hiebabecky, H.; Prochazkova, E.; Dejmek, M.; Guillon, R.; Strunin, D.; Weber, J.; Lee, G.;
Birkus, G.; Mertlikova-Kaiserova, H.; Boura, E.; Nencka, R. J. Med. Chem. 2015, 58, 3767.
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3. Sala, M.; Kogler, M.; Plackova, P.; Mejdrova, 1.; Hiebabecky, H.; Prochazkova, E.;
Strunin, D.; Lee, G.; Birkus, G.; Weber, J.; Mertlikova-Kaiserova, H.; Nencka, R. Bioorg. Med.
Chem. Lett. 2016, 26, 2706.
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PADELKY LECIV

DOHNAL JIRI
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Vyroba a rozsifovani padelki 1é¢iv vyrazné roste v poslednich 20 letech a stdva se z ni jakési
,priamyslové odvétvi®, které predstavuje vaznou hrozbu. Ro¢ni obrat z této ¢innosti se odhaduje
na 75 mld. USD. Podle Interpolu se jednd o jedno z nejrychleji rostoucich ,,odvétvi a o
nejlukrativnéjsi zdroj piijmu globalné organizované kriminalni sité.

Nasledkem padélanych 1€¢iv umiré az jeden milion lidi rocné, z toho 200 tis. umrti piipada na
pad¢lana antimalarika.

Padélané 1écivé pripravky jsou 1é€ivé ptipravky (LP) s nepravdivymi Gdaji o totoznosti, véetné
obalu a oznaceni na obalu, ndzvu nebo slozeni z hlediska kterékoli jeho slozky vcetné
pomocnych latek a sily slozek a jejich kvality, na nichZ jsou uvedeny nepravdivé tdaje o jejich
puvodu, véetné vyrobce, zemé vyroby, zemé plivodu nebo drZitele rozhodnuti o registraci
nebodoprovazené dokumentaci obsahujici nepravdivé tidaje o jejich historii, véetn€ zdznamu a
dokumentii tykajicich se vyuzitych distribuénich kanal, které jsou vydavany za pravé
registrované piipravky.

Vv

nckolika letech pattil kontaminovany heparin, ktery byl v roce 2008 spojen s desitkami imrti
po celém svéte, véetné USA a EU.

Svétova zdravotnickd organizace (WHO) predpoklada, ze 1 — 10 % celosvétové dostupnych
1é¢1v jsou padélky. Polovina z tohoto odhadu se prodava v Asii a Africe. Interpol uvadi vyssi
hodnoty - az 30 %. 80 % padélki prodavanych v USA pochazi z Ciny nebo Indie.

K rozSifovani padélka ptfispiva nedostatek politické viile a odhodlani, nedostatek odpovidajici
1ékové legislativy, slaba Iékova regulace (LR) nebo jeji absence v nékterych statech (191 ¢lenti
WHO, ma jen 20 % dobrou LR, v 50 % je implementace LR na rtizné urovni, 30 % nema LR
nebo jen s velice malou kapacitou). Dale to je slaba vykonna moc a sankce, korupce a konflikty
zajmu, vysoka cena lé¢ivych piipravki, nedostatecna spoluprace mezi stakeholdery, nedostatek
regulace v exportujicich zemich a v zénach volného obchodu a obchodovéni pies nékolik
prostiednikd.

V legalnich i1 nelegélnich dodavatelskych fetézcich se objevuji vétSinou padélky LP
originalnich, ale nechybi zde ani padélky LP generickych, jak na ptedpis, tak volné prodejnych.
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V rozvojovych zemich jsou bohuzel Castéjsi pad€lky 1€kt pouzivanych na 1écbu zivot
ohrozujicich chorob. V USA a EU jsou to predevsim padélky 1€kt na 1é¢bu civilizacnich chorob
zpisobenych Zivotnim stylem. Jednim z nejcastéji padélanych LP je Viagra firmy Pfizer.

K odhalovani padélkti LP se pouzivaji analytické metody v zavislosti na misté a ucelu kontroly.
Pfi namatkové a vstupni kontrole se pouziva s vyhodou analyza obrazu, pfi opodstatnénych
podezienich se piechazi k analyzam pomoci nejmodernéjsich analytickych metod, jako napf.
LC-MS a Ramanova rozptylu.

Dne 8. ¢ervna 2011 ptijaly Evropsky parlament a Rada smérnici 2011/62/EU1, kterou se méni
smérnice 2001/83/ES2 o kodexu Spolecenstvi tykajicim se humannich lécivych piipravki.
V zajmu feSeni tohoto problému smérnice 2011/62/EU zavadi povinné ,,ochranné prvky*
(jedine¢ny identifikator a prostfedek k ovéfeni manipulace s obalem) jako soucast vnéjsiho
obalu 1é¢ivych pripravki na Iékaisky predpis, ackoliv plati urcité odchylky.

Komise vyhodnotila jako nakladové nejefektivnéjsi nasledujici feSeni: Podle nafizeni Komise
V pienesené¢ pravomoci ze dne 2.10.2015 by mél byt jedine¢ny identifikator umistén do
dvojrozmérného ¢arového kddu a mel by obsahovat kéd ptipravku, sériové €islo, vnitrostatni
uhradové ¢islo (je-li poZzadovéano €lenskymi staty), ¢islo Sarze a datum pouZzitelnosti. Pravost
1é¢ivého piipravku by mél zarucit uceleny ovétovaci systém doplnény ovétenim zaloZenym na
mife rizika provadénym distributory. Systém tloZist’ obsahujici jedine¢né identifikatory by mél
byt zfizen a spravovan zainteresovanymi stranami. PfisluSné vnitrostatni organy by nicméné
mély mit k systému tlozist’ ptistup a vykondvat nad nim dozor.

V soucasné dob¢ probihd implementace vyse uvedenych opatieni, kterd by méla byt dokoncena
ve vétsing zemi EU nejpozdéji do tinora 2019.
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CHIRAL HPLC FOR EFFICIENT RESOLUTION OF AMINO
ACIDS ENANTIOMERS

HROBONOVA KATARINA, ANNA LOMENOVA
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For much of three decades, the development and study of chromatographic enantiomeric
separations have been dominated by investigations focused on selectivity. This is not surprising
given the unique position of chiral separations in chromatography where conventional strategies
used for all other molecules are completely ineffective for enantiomers. Hence, the highest
impact studies involved conceiving, understanding, and optimizing the use of new and better
chiral selectors and enantioselective sorbents. Numerous analytical and thermodynamic studies
as well as evaluations of solvent and additive effects continue even today.

Cyclofructans are relatively new type of chiral selectors consisting of D-fructofuranose units.
Native cyclofructans has limited enantiorecognition capabilities as a chiral selector in HPLC.
It was reported, that aliphatic derivatizatized cyclofructan-based HPLC CSPs are suitable for
separation of racemic primary amines. The cyclofructan-based chiral stationary phases were
proved to be multimodal, they can be used under normal phase, reversed phase mode and polar
organic mode. (Sun et al. 2010)

The most frequently utilized chiral selectors for enantioseparation are teicoplanin and
teicoplanin aglycone. The variety of stereoselective interactions is related to the presence of
many stereogenic centers and the heterogeneity of functional groups. The structure of these
chiral selectors indicates multiple interactions (hydrogen bonding, n-n complexation, dipole
stacking, steric interactions, hydrophobic interactions, electrostatic interactions, and inclusion).
Macrocyclic antibiotic CSPs can operated in all common separation modes.

The advantage of CSPs is large enantioseparation performance, but on the other hand, it is often
difficult to predict the elution order of enantiomers. The molecular imprinting technique has
attracted much attention as a method to prepare support for molecular separation. Molecular
imprinting is a versatile procedure where the template molecules were introduced in a three-
dimensional cross-linked polymer matrix, which molecularly imprinted polymer is prepared
with a high affinity and selectivity for the target molecule.

In the present study, evaluation and comparison of HPLC separation and interaction ability of
different types of CSPs and separation modes for the direct separation of underivatized amino
acid enantiomers. Complementarity of the separation modes will be presented and discussed.
The studies demonstrated enhanced enantioselectivity of teicoplanin based CSPs in the reversed
phase mode for underivatized amino acids. The isopropyl carbamate cyclofructan 6 CSP in
polar organic separation mode has shown some selectivity when compared to aromatic
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derivatized cyclofructan CSPs. The enhanced selectivity of was observed in the normal phase
in comparison with any enantioselectivity of polar organic phase.

The enantioselective sorbents based on molecularly imprinted polymers are suitable choice for
enantiomer separation. The possibilities of MIP applicability will be presented. (Hrobonova et
al. 2015a, Hrobonova et al. 2015b)
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PRIRODNE A SYNTETICKE KANABINOIDY - INTERAKCNY
POTENCIAL
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Rastlinné drogy — marihuana (Cannabis herba), hasi§ (Cannabis resina) — ziskavané z réznych
druhov konopy (Cannabis L., Cannabaceae) a ich biologicky G¢inné obsahové latky patria
medzi halucinogénne latky. Pri uzivani tychto psychotropnych latok vznika len Tahké
dependencia. Napriek tomu je na Slovensku trestné prechovavat’ a pestovat’ marihuanu, tak pre
vlastna potrebu, ako ani na predaj. V ostatnom case sa objasnil vyznam endokanabinoidného
systému, objavili sa jeho ligandy, tzv. endokanabinoidy. Pozorovanie vplyvu marihuany, resp.
hasisa (t¢inok tzv. fytokanabinoidov) na l'udsky organizmus otvara cestu aj pre medicinske
vyuzitie niektorych substratov kanabinoidnych receptorov (agonistov, resp. antagonistov) v
terapii niektorych chorob, resp. zavislosti. V literatire sa vSak vyskytuju udaje, ktoré
upozoriiuju na nebezpecenstvo moznych interakcii nielen s lie¢ivami, ale aj s inymi lie¢ivymi
rastlinami.

Literatara: * Czigle, Sz., To6th, J.: Interakcie konopy (Cannabis L.), jej Zivice a obsahovych
latok s lieivami a niektorymi liecivymi rastlinami. Bratislava: Dr. Josef Raabe Slovensko,
2011, A4.3,1-24. * Czigle, Sz., Toth, J.: Interakcie lie¢iv s marihuanou a hasiSom. Praktické
lekarnictvo, 2015, 5(1), 20 — 24.
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Stanoveni stopovych prvkl v moiské vod€ vyzaduje prekoncetracni krok k dosazeni citlivosti
odpovidajici métfeni na otevieném oceanu (<0.1 nM). Nova metoda vyuzivajici pokrocily Lab-
On-Valve hybridni pratokovy analyzator pro extrakci na tuhé fazi (Toyopearl AF-Chelate-
650M) a derivatizaci fluorescen¢nim ¢inidlem FluoZin-3 zajiStujici vysoce citlivé a selektivni
stanoveni za 13 min.

Metoda vykazuje limit detekce 0,02 nM a kalibra¢ni rozsah do 4,00 nM, ptesnost <3% (RSD)
pro koncentrace 0,10 a 2,00 nM a dlouhodobou variabilitu vysledkt pfi typickém nasazeni
<10% (RSD). Metoda byla validovana pomoci referen¢nich standardl a vysledky stanoveni
vzorkll z Indického ocednu srovnany se stanovenim pomoci ICP-MS.

Prace prokazala mozné uZiti pritokového analyzatoru s optickou detekei pro analyzu stopovych
prvkil pro métfeni mimo laboratof (na vyzkumné lodi) a §irsi aplikovatelnost na dalsi prvky
V moiské vode.

Tato prace byla podpoiena projekty MSMT CR VESI3 Kontakt IT LH13023 a NSF-OCE
1235101.
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Amyloid-beta peptide (AB) has been recognized to interact with numerous proteins, which may
lead to pathological changes in cell metabolism of Alzheimer’s disease (AD) patients [1]. One
such known metabolic enzyme is mitochondrial amyloid-binding alcohol dehydrogenase
(ABAD), also known as 17B-hydroxysteroid dehydrogenase type 10 (173-HSD 10). Based on
previous benzothiazolyl compounds [2], we report a novel series of benzothiazolyl ureas along
with identification of potent ABAD inhibitors, which exceeded the potency of previously
reported compounds, showed limited cytotoxicity and were proved to have blood-brain barrier
penetrating physical chemical properties [2].

This work was supported by the Ministry of Health of the Czech Republic (no. NV15-28967A), Biotechnology
and Biological Sciences Research Council (BBSRC; no. BB/J01446X/1), the Alzheimer’s Society and the
Barcopel Foundation.

Benek, O.; Aitken, L.; Hroch, L.; Kuca, K.; Gunn-Moore, F.; Musilek, K. Current Medicinal Chemistry. 2015,
vol. 22, no. 9, p. 1056-1085.
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Chemistry. 2015, vol. 22, no. 6, p. 730-747.
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The synthesis of Prostaglandins (PG) has been a challenge over than 30 years. The complex
structure, including a cyclopentane with two lateral chains, associated with the presence of
several chiral centers contributes for the difficulty of the process. Although all efforts, their
synthesis still follows old multistep protocols, contributing for high time-consumptions and low
global yields.

Alfaprostol (Fig.1) is a synthetic PGF2a methyl ester analogue with veterinary application as
luteolytic agent.

HO 0\
= o

MO N\
HG

Fig.1 — Alfaprostol structure

In its structure alfaprostol includes a propargyl alcohol moiety. Current efforts are being
targeted in the development of a new methodology for the synthesis of the C-C bond in
alfaprostol intermediate, starting from a Corey lactone derivative and 3-cyclohexylpropanal

(Fig.2).
4 — O‘:\R ' Ra%

Fig.2 — Retrosynthetic analysis of key intermediate

R®: Protecting groun R%: H. Br. Si(CH3)z: R3: H. Cl

The new methodology should have in consideration the stereoselectivity of hydroxyl group, as
well as the lability of Corey lactone moiety. In this context the use of chiral ligands or other
suitable approach are being considerate.
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SORBENTS FOR EXTRACTION OF SOME NATURAL
PHENOLICS FROM FOOD SAMPLES
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natalia.denderz@stuba.sk

2University of ss Cyril and Methodius in Trnava, 2 J. Herdu St., 917 01 Trnava

Phenolics belong to the most ubiquitous compounds which can be found in the most of plants.
These secondary plant metabolites can be very easily extracted from the different kinds of food
samples and plant extracts with high selectivities by using the molecularly imprinted polymers
(MIPs) [1,2].

MIPs are synthesised in the presence of specific analyte, called template. During polymerization
process, by the copolymerization of functional monomer and crosslinker, around the template
molecule are creating special 3D-binding sites — molecular imprints. The molecules of
crosslinker act as fundaments of MIP, while the functional monomer provides functional groups
which interact with the template molecule and allow to create the 3D-imprints [1].

This work presents the possibility of creating the 3D-molecular imprints which are capable of
selectively recognize different phenolic compounds. MIPs, selective for gallic and
protocatechuic acid, as well as for quercetin, have been prepared and subsequently used as SPE-
sorbents (Solid-Phase Extraction) for their isolation from the wine samples and hop cone

extract, respectively. The structures of investigated analytes are shown in Fig. 1.
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Fig. 1. The structures of investigated target analytes: gallic acid (a), protocatechuic acid (b)

and quercetin (c).
Denderz N., Lehotay J.: (2014) J. Chromatogr. A 1372, 72-80.

Krianova J., Denderz N., Lehotay J., Samohyl M.: (2015) J. Lig. Chromatogr. Related Technol.
38, 702-78.
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PEPTIDOVE NOSICE NA BAZI TUFTSINU PRO
ANTIMYKOBAKTERIALNE AKTIVNiIi MOLEKULY
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Drug delivery systémy (DDS) jsou vyuzivany k Gpravé nevyhodnych vlastnosti bioaktivnich
molekul, napf. za ucelem cileného transportu, snizeni toxicity, zvySeni rozpustnosti,
biodostupnosti & prodlouzeni doby uéinkul. Jako potencidlni nosice pro malé
antimykobakterialng u¢inné molekuly jsme zvolili nové ptipravené modifikované oligopeptidy
na bazi tuftsinu. Tuftsinové derivaty jsou netoxické, neimunogenni, maji imunostimulacni
aktivitu, specificky ,,cili* do makrofagi, ¢imz dochazi ke zvyseni bunééného uptake, aktivity a
zaroven snizeni toxicity. Pilotni studie s isoniazidem ukézala, ze tento pristup muze pfinést
zajimavé vysledky?.

Oligotuftsinové nosice sekvence [TKPKG]n (n = 1-4) byly ptipraveny technikou syntézy na
pevné fazi (Fmoc/tBu strategie, rink amide MBHA resin, diisopropylkarbodiimid/ HOBt v N-
methylpyrrolidonu). Uginnost kazdého kroku byla kontrolovana Kaiser testem. N-konec
peptidu, pfip. jedna nebo vice postrannich lysinovych g-amino skupin byly cilen¢ modifikovany
riznymi substituenty: karboxylovymi kyselinami (octova, maselna, palmitovd) za tcelem
zvySeni lipofility, peptidy (sekvence GFLG Stépitelnd kathepsinem B, Gs) ¢i derivaty
fluoresceinu ke sledovani bunééného uptake. Mimo kontrol byla do struktury nosice (v riznych
polohach) zabudovéna jedna ¢i vice molekul aminooxyoctové kyseliny, jejiz amino skupina
slouzi k tvorbé stabilni oximové vazby s aktivni molekulou. Poté byly nosi¢e uvolnény
Z pryskyfice pomoci 95% trifluoroctové kyseliny a chromatograficky purifikovany.

Pro ovéteni vlastnosti nosict byly zvoleny jako modelové slou€eniny salicylanilidové derivaty
nesouci acetyl ¢i formylovou skupinu. Slou¢eniny odvozené od salicylanilidu maji vyznamné
antimikrobialni G¢inky, jejich pouZiti vSak limituje omezena rozpustnost a pomérné znacna
toxicita pro savéi buiky®. Konjugace s nosi¢i za vzniku oximové vazby probéhla ve smési
acetatovy pufr/2-ethoxyethanol (1:1), reakéni €as byl 24-72 h. Konjugaty byly pfecistény a
charakterizovany (MS, RP-HPLC, elementarni analyza).

Konjugaty nosict se salicylanilidy vykazuji in vitro vyraznou aktivitu vici extracelularnim
mykobakteriim véetn¢ resistentnich kmentd (Mycobacterium tuberculosis, M. abscessus), nadto
Jjsou v porovnani s vychozimi latkami ¢inné i v modelu intracelularni tuberkulozy (infikované
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makrofagy). Signifikantné je zvySen 1 bunécny uptake. Naopak cytostatické a cytotoxické
vlastnosti jsou redukovany, vyjimkou jsou DDS modifikované kyselinou palmitovou.

Zjistili jsme, ze nov€ pfipravené oligotuftsinové derivaty pfedstavuji potencialné slibnou
skupinu nosiclt pro malé antimykobakteridlné¢ ucinné molekuly, nebot’ experimentalné zvysuji
aktivitu, intracelularni uptake, selektivitu i rozpustnost modelovych salicylanilidu.
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Tuberculosis (TB) remains one of the wide-spread and dangerous infection diseases. The main
obstacle for successful recovery is the ability of Mycobacterium tuberculosis (M.th.) to mutate
in order to survive under conditions of anti-TB therapy. Therefore, the search for novel highly
efficient compounds with new mechanisms of action remains highly desirable.

In previous works we found that benzazoles (1) and 1H- and 2H-tetrazoles (2) bearing 3,5-
dinitrobenzylsulfanyl moiety showed high antimycobacterial activity. 2 The minimum
inhibitory concertation (MIC) values of compounds of series 1 and 2 reached 1 uM (0.36-0.44
pg/mL) against M.th. CNCTC My 331/88 and 0.25-1 uM against six multidrug-resistant
(MDR) clinically isolated strains of M.tb. The absence of activity against other bacteria or fungi
and low cytotoxicity indicated their selective effect.

In the continuation of our research we replaced tetrazole cycle of 2 with isosteric 1,3,4-
oxadiazole and 1,2,4-triazole cycles and synthesized four series of compounds: 2-alkyl/aryl-5-
[(3,5-dinitrobenzyl)sulfanyl]-1,3,4-oxadiazoles and 4-alkyl/aryl-3-aryl-5-[(3,5-
dinitrobenzyl)sulfanyl]-4H-1,2,4-triazoles (3), and their reverse analogs, 2-alkylsulfanyl-5-
(3,5-dinitrophenyl)-1,3,4-oxadiazoles and 4-alkyl-3-alkylsulfanyl-5-(3,5-dinitrophenyl)-4H-
1,2,4-triazoles (4) (Figure 1).

QN NO,  N= NO, N-N NO; o NN

\ I\ N

X)\S N_N)\S R1/<Y)\S Y)\S

R1
NO, NO, NO, ON
X=NH, 0, S R' = alkyl, aryl Y = 0O, NR? Y = 0, NR?
R', R? = alkyl, aryl R' R2 = alkyl
1 2 3 4

Figure 1. General structures of studied compounds
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Within structure — activity relationship study we explored the role of the position of 3,5-
dinitrophenyl moiety and the effects of substituents R* and R? on antimycobacterial efficiency
in the series of compounds 3 and 4.3

We found that derivatives of 1,2,4-triazoles 3 showed moderate antimycobacterial activity with
MIC values of 2-4 uM (0.71-1 pg/mL). Nevertheless, their reverse analogs 4 and 1,3,4-
oxadiazole derivatives 3 and 4 displayed outstanding antimycobacterial activity with MIC
values as low as 0.03 uM (0.011-0.026 ug/mL) against both drug-susceptible and MDR M.tb.
It should be noted that position of 3,5-dinitrophenyl moiety in 1,3,4-oxadiazole series 3 and 4
had negligible influence on compounds efficiency. However, the position of this fragment
determined their mechanism of action: 1,3,4-oxadiazoles 4 probably act as inhibitors of
mycobacterial decaprenylphosphoryl-g-D-ribofuranose 2 -oxidase (DprE1), the only donor of
arabinosyl residues for the biosynthesis of arabinan polymers in mycobacteria, while the target
of 3,5-dinitrobenzylsulfanyl-1,3,4-oxadiazoles 3 is the synthesis of mycobacterial nucleic acids.
The prepared compounds of series 3 and 4 showed no growth inhibitory activity against other
bacteria or fungi. Moreover, studied compounds had low toxicity against mammalian cell lines,
e.g. isolated human hepatocytes.

Our SAR study determined that position 3,5-dinitrophenyl moiety, the crucial group for high
antimycobacterial activity of prepared compounds, significantly affected the efficiency of
triazole derivatives of series 3 and 4. In the case of oxadiazole derivatives of series 3 and 4, the
position of 3,5-dinitrophenyl fragment did not influence the activity, but determined the
mechanism of antimycobacterial action.

The substituents R' and R? influenced the physico-chemical properties of the studied
compounds, as the rest of the molecule remain unchanged. Generally, more lipophilic
compounds showed higher efficiency against M.tb. strains.

To conclude, prepared 1,3,4-oxadiazole derivatives 3 and 4 as well as 3,4-disubstituted-5-(3,5-
dinitrophenyl)-4H-1,2,4-triazoles 4 proved to be promising antitubercular agents with selective
mode of action.

The study was supported by the Czech Science Foundation project (14-08423S) and Charles
University in Prague (SVV 260 291).
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Molarni substituce MS je parametr pouzivany ke strukturni charakterizaci substituovanych
oligosacharidi. Ur€uje pocet molekul substituentu piipadajici na jednu monomerni
sacharidovou jednotku. Platny Cesky lékopis [1] uziva tento parametr k charakterizaci
substituje  hydroxypropylbetadexu, tj.  2-hydroxypropyl--cyklodextrinu. U  tohoto
substituovaného cyklického heptameru glukosy se mohou vyskytovat nejen etherové vazané 2-
hydroxypropylové skupiny, ale i oligopropylenglykolové fetézce, coz vyplyvd z metody
ptipravy, reakce cyklodextrinu s propylenoxidem (methyloxiranem). Lékopis toleruje MS v
rozmezi 0,40 — 1,50, ¢imZ je omezena i primérna délka téchto fetézcli. MS se zde stanovi velmi
jednoduse z integralnich ploch na 'H-NMR spektru cyklodextrinu, méfeném v roztoku v
deuteriumoxidu: MS = A1/3A., kde A1 je plocha signalu methylu 2-hydroxypropan-1-ylového
seskupeni s chem. posunem kolem 1,3 ppm a A2 plocha signalu poloacetalového vodiku tésné
nad 5 ppm. U oficinalnich substituovanych polysacharidi davaji ovSem lékopisy vétSinou
piednost jinému, nepifimému vyjadieni miry substituce hydroxylovych skupin. Napft. u sodné
soli kaboxymethylcelulosy Carmellosum natricum se spokojuje s definovanym obsahem sodiku
v rozmezi 6,5 — 10,5 %, zatimco u methylcelulosy se 1ékopis mirou substituce nezabyva viibec,
ovétuje se zdanliva viskozita standardné pfipraveného koloidu udana vyrobcem, kterd ovSem
souvisi nejen s mirou methylace, ale i s polymernim stupném. U acetatu celulosy se stupeii
substituce urcuje hydrolyzou acetatovych skupin a naslednym titracnim stanovenim vzniklé
kyseliny octové, pfi¢emz jen samotna hydrolyza trva 16 hodin. Cilem této prace bylo najit v
literatute a prakticky (do)vyvinout a ovéfit metodiky vhodné ke stanoveni stupné substituce
modifikovanych polysacharidéi pomoci jednoduchych metodik zaloZenych na *H a *C-NMR
spektroskopii tak, aby vznikly postupy pouZitelné napt. jako praktické ulohy z pfedmétu
Chemie farmaceutickych pomocnych latek, nebo jako alternativa k soucasnym lékopisnym
postupiim. Za tim ti¢elem bylo nutno piekonat potiZe spojené se Spatnou rozpustnosti mnohych
téchto sacharidi v rozpoustédlech, bézn¢ pouzivanych v NMR spektroskopii, o nichz se
zminuje literatura [2], stejn¢ jako nedostate¢né rozliSeni signal u nékterych z nich a pro méteni
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spekter nevhodné fyzikalni vlastnosti jejich disperzi.Obr. 1: 400 MHz *H-NMR spektrum
hydroxypropylbetadexu s vyznacenim integralnich ploch poloacetalovych vodila a vodiki 2-
hydroxypropylového methylu, které se pouzivaji k vypoctu molarni substituce.
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Sekvencni injekéni analyza (SIA) je pritokova analyticka technika vhodnd pro automatizaci
chemickych reakci, ale také pro manipulaci se vzorky véetné jejich Gpravy riiznymi extrakénimi
postupy. Manipulace se vzorky je nejcastéji zalozena na davkovani malého objemu vzorku do
SIA systému, kde probéhne stanoveni sledované latky, které je cCasto vyuzivané pro
monitorovani dlouhodobych procesi a sledovani kinetickych profild (uvoliovani u¢inné latky
z 1ékové formy nebo permeacni testy zaloZzené na transportu latky ptes bunécnou monovrstvu).
Mezi extrakéni postupy, které je mozné automatizovat v SIA systému, patii extrakce mezi dvé
nemisitelné kapaliny v jednoduchém i disperznim provedeni, extrakce na tuhou fazi véetné
miniaturizované extrakce s vyuzitim ruznych typa sorbentii, ale také head-space extrakce.
Extrakéni postupy mohou vyuzivat bézny SIA systém nebo tzv. in-syringe postupy, kdy je pro
zpracovani vétsiho objemu vzorku vyuzit cely objem pistového Cerpadla.

V ptipadé€ pevnych SPE sorbentl je ¢asto vyuZzivan tzv. Lab-on-valve modul, ktery umoziuje
praci s velmi malym objemem sorbentu, ktery miize byt vyuzit opakované nebo je pro kazdou
extrakci aspirovan novy objem sorbentu a odpada tak jeho regenerace. V prezentaci budou
uvedeny piiklady automatizace odebirani vzorku z permeacnich studii a také automatizace
extrakénich postupli veetné ziskanych vysledkii v ramci aplikaci pro stanoveni riznych
biologicky aktivnich latek.

Podékovani
Prace je spolufinancovana projektem Grantové agentury Univerzity Karlovy, GAUK ¢. 159415.
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Ceramides (Cer) play an essential role in the barrier function of human epidermis, because they
help to prevent the water loss from the body and absorption of exogenous substances [1]. Cer
based on 6-hydroxysphingosine, e.g., Cer NH have only been found in epidermis; however,
their role in the skin barrier homeostasis is not fully understood [2]. In this work, we focused
on the total synthesis of Cer NH and study of the permeability and microstructure of model
lipid membranes based on Cer NH in comparison with other Cer based on sphingosine,
dihydrosphingosine and phytosphingosine, i.e., Cer NS, Cer NdS and Cer NP, respectively [3].

Cer NH was prepared using alkynylation of (S)-Garner aldehyde with protected (R)-pentadec-
1-yn-3-0l as a key step. The triple bond was reduced by modified Trost
hydrosilylation/protodesilylation. The prepared Cer NH was incorporated in model stratum
corneum lipid membranes and compared with Cer NS, Cer NdS and Cer NP. Model membranes
were composed of Cer/free fatty acids (Cie-Cas)/cholesterol/cholesteryl sulfate. Their
permeability was assessed in Franz-type diffusion cells using the following permeability
markers: flux of two model compounds (theophylline and indomethacin), electrical impedance
and water loss through the membrane. To elucidate the mechanisms of Cer effects on skin
permeability, their biophysical properties were investigated by infrared spectroscopy and X-ray
powder diffraction.

The results showed that the individual skin Cer classes have unique properties and changes in
their structure lead to differences in barrier function of model lipid membranes. We hypothesize
that this apparent heterogeneity in chemical structure, permeability and biophysical properties
helps the skin lipid barrier better resist external stressors.

This work was supported by the Czech Science Foundation (13-23891S) and Charles University

in Prague (SVV 2016-260291).
[1] Novotny, J.; Hrabalek, A.; Vavrova, K. Curr. Med. Chem. 2010, 17(21), 2301-24.
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Iron is essential for almost all living organisms. It is a co-factor of important enzymes, where
it can be bound in heme or can form Fe-S clusters [1]. On the other hand, high levels of free
iron are toxic as it takes part in two step redox process that is known as Haber-Weiss reaction
and leads to the formation of dangerous free radicals, especially the hydroxyl radical. Hence,
iron absorption and distribution is strictly regulated [2].

Although iron is a common element it is not easily accessible for cells due to poor aqueous
solubility of Fe(lll) compounds at neutral pH. To get sufficient amounts of iron, organisms
utilize siderophores — low molecular weight iron chelators with high affinity to Fe(lll) ions.
During infection, pathogenic microorganism, including mycobacteria, must compete with the
host cells for iron and produce siderophores to withdraw iron from host heme and proteins such
as transferrin, lactoferrin and ferritin. Siderophores produced by mycobacteria include
mycobactins, carboxymycobactins and exochelins [3].

On the other hand, host organisms use various mechanisms to deprive microorganisms from
iron and other nutrients. This defence strategy is known as nutritional immunity. For
intracellular pathogens it consists of iron export from the cells and reduction of intracellular Fe
levels by means of transmembrane transporters, e. g. NRAMPL1 (natural resistance-associated
membrane protein 1), and other mechanisms [4]. From extracellular space, iron can be removed
by transferrin, lactoferrin, siderocalin, haptoglobin and haemopexin. Siderocalin does not bind
only free iron, but rather sequesters iron from iron-siderophore complexes [5].

It was also found that iron deprivation can increase susceptibility of mycobacteria to currently
used antitubercular drugs [6].

Possible therapeutic strategies based on the above mentioned mechanisms include: i) use of
iron chelators as antitubercular drugs or agents increasing mycobacterial susceptibility to
existing drugs, ii) inhibition of mycobactin synthesis, iii) blockage of siderophore- and heme-
bound iron transport, iv) blockage of siderophore recycling, v) use of synthetic siderophore
analogues as competitors of natural siderophores, and vi) siderophore-mediated drug delivery
[6, 7]

[1] BARUPALA, D.P.; DZUL, S. P.; RIGGS-GELASCO, P. J.; STEMMLER, T. L. Synthesis,
delivery and regulation of eucaryotic heme and Fe-S cluster cofactors. Arch. Biochem. Biophys.
2016, 592, 60-75.

[2] MLADENKA, P.; SIMUNEK, T.; HUBL, M.; HRDINA, R. The role of reactive oxygen
and nitrogen species in cellular iron metabolism. Free Radical Res. 2006, 40, 263-272.
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Aza-analogues of phthalocyanines (AzaPc) from the group of tetrapyrazinoporphyrazines were
recently found to behave as fluorescence sensors with good brightness and red-emission over
650 nm. The principle is based on the blocking/enabling of intramolecular charge transfer (ICT)
that proceeds between a peripheral donor and AzaPc core that serves as an acceptor. ICT is
responsible for quenching of the excited states leading to a non-fluorescent (OFF) state. ICT is
blocked and sensor switches to its ON state upon binding of sensitive analyte. According to a
donor moiety used, sensors for metal cations (1-4)[1], pH sensors for acidic (6) or basic (5)[2]
range have been developed.

In the group of sensors to metal cations, an effort has been made to improve the selectivity
towards one analyte only. Coronands, tweezer arrangement, cryptands, and lariat ethers have
been utilized in the recognition moiety and the selectivity towards alkali and alkaline earth
metal cations has been compared. Some of the sensors were further embedded into silica
nanoparticles and sensing properties were studied in water. Interestingly, the tweezer
arrangement improved selectivity towards potassium with Ka = 82 M and 17x increase of
fluorescence even in the presence of (supra)physiological concentrations of Na* and Ca?*[1].
The work was supported by Czech Science Foundation (project No. 14-02165P)
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[1] Lochman L.; Svec J.; Roh J.; Lang K.; Kirakci K.; Zimcik P.; Novakova, V. Chem. Eur.
J. 2016, 22, 2417-2426.

[2] Novakova V.; Laskova M.; Vavrickova H.; Zimcik P.; Chem. Eur. J., 2015, 21(41),
14382-14392.
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Constitutive androstane receptor (CAR) is a key regulator of xenobiotic and endobiotic
metabolism. The unique properties of human CAR, such as its high constitutive activity, both
direct (ligand-binding domain-dependent) and indirect activation have hindered the discovery
of direct selective human CAR ligands.

As a result of random screening of quinazolines previously prepared as potential
antituberculotics, we have revealed that 2-(3-methoxyphenyl)quinazoline-4-ol (1) can possibly
represent a new CAR receptor ligand. After de novo synthesis® and preparation of set of
derivatives easily accessed by simple modification of the heterocyclic scaffold, followed by the
evaluation of their affinity to CAR receptor, we were able to determine the further ways of
design leading to compounds possessing promising activity (11).2
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This project was supported by Czech Science Foundation (15-07332S, 303/12/0472) and

Charles University in Prague (GAUK 398315, SVV-260-291).
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Phthalocyanines (Pcs) are widely studied photosensitizers in photodynamic therapy (PDT) with
advantageous photophysical properties such as strong absorption in area close to or above 700
nm and strong singlet oxygen production. However, their planar hydrophobic core makes them
water insoluble and prone to the aggregation that substantially decreases their potential in PDT.
Introduction of cationic substituents on Pcs increases their water-solubility and, at the same
time, may prevent efficiently the self-aggregation.

Introduction of the cationic substituents, in particular in the rigid arrangement like in 1,

decreased the aggregation and e.g. 1 was completely non-aggregating in water. It was reflected
by high photodynamic activity with ICso values on HelLa cells about 37 nM with low toxicity
in the dark (TCso = 628 uM). Detailed in vitro studies were performed for derivative 2 with
more flexible linker to understand the mechanism of action of cationic Pcs on the subcellular
level [1]. The experiments revealed that they are located in lysosomes leading to redistribution
after irradiation with subsequent influence of other subcellular organelles with final destruction
of the nucleus. Recent developments in synthesis of substituted tetrapyridoporphyrazines
allowed us to design compound 3 with rigid cationic substituents and quaternized nitrogens in
the core that exerted interestingly high photodynamic activity with ICsg in range of nanomols
per liter. All studied compounds were significantly more active and less toxic in the dark than
clinically used sulfonated aluminium Pc with trade name Photosens (ICso = 1.93 uM, TCso =
143 uM).

This work was supported by Czech Science Foundation (reg. No. 13-27761S).

R T
N\/ I N
A3, Q @ ille *allis: if
];/ML(N Zn N \ @QN Zn‘Nij;i )\(jj\/<\<N -Zn---N /N|
S e
. k N
f}\ 2 f< ﬁ -

ICg0 = 0.037 uM %NJ IC50=0.31 uM ICs = 0.005 uM “?

TCsq = 628 uM TCs = 147 uM TCgo = 554 uM
[1] Machacek, M.; Cidlina, A.; Novakova, V.; Svec, J.; Rudolf, E.; Miletin, M.; Kucera, R.;
Simunek, T.; Zimcik, P. J. Med. Chem. 2015, 58, 1736.
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Long-term complications of diabetes mellitus can appear even in patients with compensated
diabetes and are associated with hyperglycemia in insulin non-dependent tissue. Under
hyperglycemic conditions, polyol pathway is activated in glucose metabolism and the rate-
limiting enzyme in this pathway is aldose reductase (AKR1B1). Resulting accumulating
sorbitol is associated with osmotic and oxidative stress and glycation of macromolecules.! From
candidates inhibiting AKR1B1 under development, just epalrestat is marketed to combat
diabetic neuro- and retinopathy.

As for the potential inhibitors, pyrazine derivatives as well chalcones (substituted 1,3-
diphenylprop-2-en-1-ones) have been noticed.? A series of ring B-hydroxylated chalcones and
their pyrazine analogues have been synthesized by Claisen-Schmidt condensation and tested on
isolated rat lens aldose reductase. In the enzyme assay, they exerted ICso in the range 25-50
uM. Interaction of the most potent chalcones in the active site of the enzyme were discussed in
accordance with results of in-silico molecular docking study.

0]
X =
[ N v X=CH, N
X/ Y = 2-OH; 3-OH; 4-OH; 3-OCHj3,4-OH

Stefek, M. et al.: J. Med. Chem. 2015, 58, 2649—2657.
Grewal A. S. et al.: Mini-Rev. Med. 2016, 16, 120-162.
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Rastlinné sekundarne metabolity su pre svoje terapeutické vlastnosti povazované za unikéatne
latky. Ich produkcia v materskych rastlinach vsak nie je vzdy dostacujuca pre ich priemyselné
pouzitie, preto sa hladaji nové moznosti ich ziskavania. Jednym z biotechnologickych
nastrojov na dosiahnutie tohto ciel’a je elicitacia in vitro kultar (1). V praci sme pouzili in vitro
kultary Eschscholtzia californica Cham. elicitované abiotickym elicitorom kyselinou
salicylovou vo findlnej koncentracii 4 mg.1" po dobu 24, 48 a 72 h. U&inok elicitdcie sme
hodnotili na zdklade dvoch parametrov, ato stanovenia obsahu koncovych produktov
sekundarneho metabolizmu in vitro kultar sanguinarinu, dihydrosanguinarinu a chelerytrinu a
miery expresie génov kodujicich BBE, CYP719A2 a 4'0OMT, enzymov zapojenych do
biosyntézy benzofenantridinov.

Obsah alkaloidov v biomase in vitro kultar zavisel od dizky posobenia elicitora. Exogénne
pridavana  kyselina salicylova ~ podporila tvorbu sledovanych alkaloidov
sanguinarinu, dihydrosanguinarinu a chelerytrinu, pricom ich najvyssie obsahy sme stanovili
po 72 h elicitécii v porovnani s neelicitovanymi kultarami. NajvyS$iu hladinu génovej expresie
pre BBE a CYP719A2 sme zaznamenali po 72 h elicitacie (8,54, resp. 4,42). V porovnani s
kontrolnou vzorkou (0,82, resp. 1,00) iSlo o takmer 10,5-, resp. 4,5-ndsobné zvysenie expresie
génov pre tieto enzymy. Expresia génov pre enzym 4'OMT sa v porovnani s kontrolou zvysila
iba po 72 h pdsobeni elicitora, a to 3,7-nésobne.

1. Baenas, N., Garcia-Viguera, C., Moreno, D.A.: Elicitation: a tool for enriching the
bioactive composition of foods. Molecules, 2014, 19 (9), 13451-63.

58



P-2
STUDIUM ADHERENCIE POTENCIALNE PROBIOTICKYCH
LAKTOBACILOV NA EUKARYOTICKE BUNKY A HLIEN

BILKOVA ANDREA !, FLOROVA BLANKA 2, KINOVA SEPOVA HANA 1, BILKA
FRANTISEK 1, HOLKOVA IVANA 1, BREZINA VITEZSLAV 3

1 Univerzita Komenského v Bratislave, Farmaceuticka fakulta, Katedra bunkovej a molekularnej

biolégie lie¢iv, Kalin¢iakova 8, 832 32 Bratislava; bilkova@fpharm.uniba.sk

2 Univerzita Karlova v Praze, Lékarska fakulta v Plzni, Biomedicinské centrum, Alej Svobody 1655/76,
323 00 Pizen

3 Jihodeska Univerzita v Ceskych Budéjovicich, Fakulta rybarstvi a ochrany vod, Ustav komplexnich
systéemu, Zamek 136, 373 33 Nové Hrady

Utinnost’ probiotickych mikroorganizmov v profylaxii a terapii niektorych ochoreni potvrdili
viacer¢ klinické Studie 1, 2, 3. Okrem ochoreni gastrointestinalneho traktu (GIT) sa jedna napr.
0 infekcie urogenitalneho traktu, alergické ochorenia, ¢i choroby dychacich ciest. Va¢sina
probiotik patri k tranzitnym organizmom, ktorych zotrvanie v GIT hostitela je Casovo
limitované. Schopnost’ vybranych kmenov adherovat’ na hlien a epitelové bunky je preto
kl'aicovym faktorom, ktory predlZzuje ich zotrvanie v GIT. Tymto mechanizmom sa
sprostredkuje a prolonguje ich zdraviu prospes$né pdsobenie na makroorganizmus na lokalnej
aj systémovej Urovni.

V praci sme sa venovali detekcii génov zodpovednych za vézbu na hlien v genomoch
osmich potencialne probiotickych kmenov laktobacilov, pochadzajicich zo ZivociSnych
zdrojov. Zaroven sme u vybranych laktobacilov sledovali ich sposobilost’ adherovat’ na 'udské
a mysacie bunkové linie v podmienkach in vitro.

Alfaleh K. a Anabrees J.: Cochrane Database syst Rev 4, 2014 doi: 10.1002/14651858.CD005496.pubA4.
Hempel a kol.: JAMA. 307, 2012, 1959 — 1969.
Shen a kol.: Inflamm Bowel Dis 20, 2014, 21-35.

Praca bola podporena grantom APVV-0484-12.
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More than 500 Amaryllidaceae alkaloids (AmA) have been detected in plants of many different
species belonging to the Amaryllidaceae family. These alkaloids showed wide range of
biological activities. They are isolated from plant material and tested for their possible use in
treatment of various illnesses. The most important AmA is galanthamin which is already used
in the treatment of Alzheimer's disease as an inhibitor of human erythrocytic
acetylcholinesterase (HUAChE; ICso,Huache = 1.5 = 0.2 uM)[1]. Some alkaloids display more
biologic activities together. Active AmA serve as a template for a synthesis of series of
semisynthetic analogues. Among the most widely used template AmA belong lycorine and
haemanthamine.

From our previous screening on plants of Amaryllidaceae family, Narcissus cv. PROFESSOR
EINSTEIN was chosen for detailed phytochemical work. Summary alkaloidal extract has been
prepared from fresh bulbs (34.336 kg) and separated by column chromatography (Al.O3).
Almost five hundred fractions were collected and, based on analytical TLC, pooled into 27
subfractions. Three substances were already obtained in crystallic form — isomer of
hippeastrine, lycorine and haemanthamine, so far. Lycorine and haemanthamine have been
already previously isolated at our department. They are currently used for the preparation of
their semisynthetic analogues. Hippeastrine and other AmA which are supposed, according
GC/MS analysis, to be isolated in future will be screened for their biologic activity e. g.
inhibition of HUAChE and HuBuChE (human butyrylcholinesterase), POP (prolyl
oligopeptidase), GSK 3B (glycogen synthase kinase-3f3), AKR1C3 (aldo-keto reductase 1C3)
and others.

The study has been supported by SVV 260 292.

1. He, M., Qu CH., Gao O., Hu X. a Hong X.(2015) RSC Adv, 21: 16562-16574.
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Dexrazoxane (DEX) is currently the only clinically used drug to prevent anthracycline induced
myocardial damage. Its mechanism of cardioprotective effect still remains unclear, but recent
studies suggest that the key factor is depletion of topoisomerase IIf isoform. Development of
new and more effective analogues is complicated by the lack of structure-activity relationship
knowledge. 4,4'-(propan-1,2-diyl)bis(1-methylpiperazin-2,6-dion)) (D-MET) is a new DEX
analogue with only minor structural change. Analysis of its cardioprotective potential and
pharmacokinetic parameters should bring new information about structure-activity relationship
of novel derivatives and contribute to the future targeted development.

DEX D-MET

HLNH HLN/
OY\NJ\/N\AO OY\NJ\/N\/&O
HN TH /N WH

0

The aim of this study was: 1) to develop suitable LC-MS method to assess concentrations of D-
MET and its two rings opened metabolite (DM-H2) in plasma and 2) to utilize the method for
analysis of samples taken from a preliminary pharmacokinetic experiment in rabbits.
UHPLC Nexera coupled with triple quadrupole in ESI positive mode (LCMS-8030, Shimadzu)
was employed in this study. All analyses were performed on a Synergi Polar-RP 100A (100 x
3.0 mm, 2.5 um) column (Phenomenex, USA). A mobile phase composed of 2 mM ammonium
formate (A) and MeOH (B) was utilized in following gradient: 0.0 min (10%B) — 5.0 min
(10%B) — 5.5 min (70%B) — 13.0 min (70%B) — 13.1 min (10%B) — 20.0 min (10%B).
Dexrazoxane was used as an internal standard.

Plasma samples (100 pl) were precipitated with 300 ul of MeOH, vortexed and centrifuged.
250 pl of resulted supernatant was diluted with water in 1:1 ratio and injected onto the column.
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Developed method was validated according to FDA guideline for analysis of D-MET and DM-
H2 in plasma within the concentration range of 1 to 100 uM. All validation parameters reached
acceptable values. The method was applied for analysis of plasma taken from preliminary in
vivo experiment, where D-MET was administered to rabbits (60 mg/kg, i.p.). Concentration-
time profiles of D-MET and the metabolites resemble that of obtained previously for DEX.
Therefore, this study suggests that this structural modification had no significant influence on
pharmacokinetic parameters of the compound.

This study provided the first LC-MS/MS method for analysis of new potential cardioprotective
drug (D-MET) in rabbit plasma. All acquired data will be utilized in further investigation aimed
at understanding of mechanism of DEX cardioprotection and development of
bisdioxopiperazine cardioprotective drugs.

This study was supported by the grant of Charles University —- GAUK 1324214.
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UvOD

Glutation (GSH) patri k tiolovym zli¢eninam. Je to neproteinovy tripeptid — L-glutamyl-L-
cysteinyl-glycin. Obsahuje jedine¢ni peptidovii vdzbu medzi aminoskupinou cysteinu
a karboxylovou skupinou glutamylu.

GSH je pritomny prakticky vo vSetkych l'udskych tkanivach. GSH zohrava dodlezitti tilohu
v mnohych biologickych procesoch a v ludskom metabolizme vratane ochrany voci
oxidativnemu stresu, detoxifik4cii xenobiotik, bunkovej homeostazy a radianej ochrany. GSH
je dolezity pre zachovanie Zeleza v hemoglobine v jeho redukovanom stave a pre zachovanie
integrity ¢ervenych krviniek a je taktiez dolezity kofaktor v d’al§ich biologickych procesoch,
ako napr. katabolizmus a transport. Zmeny jeho koncentracie v biologickych tekutinach alebo
Vv tkanivach st povaZované za dolezity faktor niektorych zdvaznych ochoreni, ako napr.
Parkinsonova a Alzheimerova choroba, diabetes, alkoholizmus, kardiovaskularne ochorenia,
poskodenie DNA bdz, niektoré druhy rakoviny (napr. leukémia), tvorba kataraktov. Bolo tiez
preukazané, ze GSH spolu s L-cysteinom ahomocysteinom su pouzivané v regulacii
transkripného génu zapojené¢ho do patogenézy rakoviny, AIDS a ateroskler6zy. Preto je
dolezity vyvoj metdd pre stanovenie tejto latky [1-3]. Jednu z nich reprezentuju
elektrochemické metddy.

HODNOTENIE GLUTATIONU V BIOLOGICKYCH VZORKACH

Z tabulky vyplyva, Ze glutation bol stanovovany v biologickych vzorkach — krv, moc,
erytrocyty, plazma, sérum, sliny. Erytrocyty boli ziskané oddelenim plazmy. Moc¢ bol
podrobeny centrifugacii, pricom bol zozbierany supernatant. Sliny sa neupravovali vobec.
Interferencie s koexistujicimi zluceninami boli vo vdc¢Sine pripadov niZSie nez 5 %, pricom
najcastejSie bola sledovana kyselina askorbova, z aminokyselin to boli alanin, fenylalanin,
cystein, leucin, ale aj histidin, metionin, valin, kyselina glutdmova, iény K*, Li*, Na*, Ca?*,
Mg?*, AI¥*, Zn?*, NH4*, CI,, Br, F, POs*, SO4%, NOg, ale aj dopamin, epinefrin, glukéza,
laktoza, sachar6za a mocovina. Naj€astejSie pouzitymi metddami boli cyklicka a square wave
voltampérometria. Vyhodou su nizke limity detekcie a moznost’ stanovenia glutationu priamo
v biologickych vzorkach. Voltampérometrickymi metodami je mozné stanovit’ vel’ké mnozstvo
vzoriek v relativne kratkom case, o moze mat’ uplatnenie v klinickej praxi. Je mozné rychlo
reagovat’ vyhodnotit' zmeneny stav pacienta pri niektorych ochoreniach.

[1] ENSAFI AA., KARIMI-MALEH H., MALLKPOUR S. A new strategy forthe  selective
determination of glutathione in the presence of nicotinamide adeninedinucleotide (NADH)
using a novel modified carbon nanotube paste electrode. Colloids and surfaces B: Biointerfaces.
2013. 104. 189-193.
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[2] KLEINMAN W.A., RICHIE J.P, Jr. Status of glutatuione and other thiols and disulfides in
human plasma. Biochemical pharmacology. 2000. 60. 19-29.

[3] KARIMI-MALEH H. et al. A novel biosensor for liquid phase determination of glutathione
and amoxicillin in biological and pharmaceutical samples using a ZnO/CNTs
nanocomposite/catechol derivative modified electrode. Journal of molecular liquids. 2014. 196.
258-263.
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Introduction

Largazole — the cyclic depsipeptide isolated by Luesch and co-workers the first time in 2008
from a cyanobacterium of the genus Symploca sp. from the area Key Largo, Florida, USA, is a
marine natural product with an interesting chemical scaffold. It efficiently and selectively
inhibits class I histone deacetylases (HDACs), it is a potent and selective cytotoxic agent active
against human cancer cell lines.! Nowadays it is the strongest natural HDAC inhibitor at all.
Largazole itself is a prodrug that can be converted into its active metabolite largazole thiol
which chelates zinc, and thereby inhibits the enzyme histone deacetylase (HDAC).?
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Largazole = prodrug Largazole thiol

The fascinating structure and biological activity of largazole attracted great interest from the
community of synthetic chemists to develop synthetic routes to largazole and explore its
potential as an anti-cancer drug.

Experimental methods

All of the products and intermediates were characterized by 'H, '*C NMR, IR and high
resolution mass spectrometry. The purity of chiral compounds was determined by chiral HPLC
and/or by specific rotation.

Results and discussion

An efficient and highly stereoselective approach towards the largazole precursors is described.
The molecule of the largazole could be divided into five synthons. Synthons D and E are
commercially available. The other synthons have been prepared by multistep synthesis from
available starting materials and herein, we report the results of our pioneering work. The
synthesis of synthon A has been successfully achieved from 1,3-thiazolidine-2,4-dione in three
steps.
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During the preparation of enantiomerically pure synthon B where the starting (R)-cysteine was
first in two steps transferred into N-fomyl-fert-butylthiazolidine derivative and later
enantioselectively methylated, undesired -elimination was observed. Therefore the synthesis
of this synthon was carried out from dimethyl malonate via N-Boc protected C-methylated
aminomalonate followed by enantioselective enzymatic desymmetrization catalyzed by PLE.
After the reduction of an ester function of monoacid to the hydroxyacid and Mitsunobu reaction
chiral oxetan-2-one was isolated. It can be cleaved by addition of hydrogen sulfide to lead
enantiopure 2-methylcysteine. Synthon B can be prepared by subsequent cyclization to 2-
aminodihydrothiazole derivative followed by diazotization and nucleophilic substitution. For
the formation of the carbon chain of synthon C the sequence of olefin metathesis, and the Lewis
acid catalyzed aldolization reaction of Nagao chiral thiazolidinethione auxiliary could be
applied.’

Acknowledgements
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A new ultra-high performance liquid chromatography (UHPLC) method using core—shell
column  with F5  (pentafluorophenyl)  stationary  phase  for  separation
of seven compounds of Silybum marianum extract was developed and used for determination
of these substances in samples of food supplements and herbal tea preparations. Silymarin, the
extract of Silybum marianum is known for its protective abilities of the liver from toxic
substances. Separation of seven silymarin compounds (4 isomers) and other substances
occurring in real samples was performed on the core—shell column Kinetex F5 (150 x 2.1 mm),
particle size 1.7 um, with mobile phase consisting of methanol and 0.1M phosphate buffer with
pH 2.0 according to the gradient program at a flow rate of 0.35 mL min~! and with detection
wavelength 288 nm. The column temperature was set at 50 °C. Under the optimal
chromatographic conditions good linearity of determination (regression coefficient r>>0.999 for
all compounds) was achieved. Samples of food supplements and herbal teas were extracted with
100% methanol using ultrasound bath for 10 min. An undissolved material was removed by
centrifugation and subsequent filtration through 0.22um filter. A 2-puL of the filtered
supernatant was directly injected into the UHPLC system. Accuracy of the method defined as
a mean recovery was in the range 98.6-103.9% for all compounds. The intraday method
precision was found satisfactory and relative standard deviations of sample analysis were in the
range 1.33-4.70% (n=6). The use of F5 stationary phase with methanol as component of mobile
phase showed a new approach to isomeric compounds separation in complex matrices, such as
food supplements. To other advantages of this method belongs high sample throughput during
sample preparation process and short time (10.5 min) of analysis.

The authors are grateful to the Charles University, grant project no. GAUK 181216 and they

would like to acknowledge financial support of the project of specific research, project no. SVV
260 292.
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Recent studies have shown that, despite antibacterial therapy, methicillin-resistant
Staphylococcus aureus (MRSA) infections are still associated with serious clinical
consequences, especially treatment failure, higher morbidity and mortality, prolonged
hospitalization, increased health care costs, etc. Activity against MRSA is of a great importance
in the new generation of antibacterial agents because of the worldwide increasing prevalence
of this pathogen, more frequent antibiotic resistance to available anti-MRSA drugs, their
toxicity and general lack of oral agents?. Some recently published derivatives with methyl-,
methoxy-, halogen-, trifluoromethyl- and nitro- substitution showed promising activities.?®
The aim of recent work was to synthetize series of N-(phenyl)-2-hydroxynaphthalene-1-
carboxamides with more substituents on anilide fragment (Fig. 1). 60 compounds with di-, tri-
, tetra- and penta-substituted anilide ring were prepared according to well-approved microwave-
assisted synthetic method?. The identities of compounds were confirmed by *H and **C NMR,
HRMS and IR spectroscopy. In vitro antibacterial activity of the studied compounds was
evaluated against three clinical isolates of methicillin-resistant Staphylococcus aureus (MRSA
63718, MRSA SA 630 and MRSA SA 3202). S. aureus ATCC 29213 was used as reference
and quality control strain. Preliminary results showed that certain derivatives have comparable
or even higher MIC than standards ciprofloxacin and ampicillin.

Fig. 1 Studied compounds. R: Me, MeO, F, CI, Br, CF3, NO;
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Introduction

Protein kinase is an enzyme that catalyses transfer of phosphate groups and influences vital
processes of eukaryotes and prokaryotes. Commonly used inhibitors of tyrosine kinase and
other kinases (such as serine, threonine and proline kinases) show specific activity on
prokaryotes, which can cause inhibition of proliferation. Synthesis and characteristics of
rationally designed structures of substituted N-phenylpyrrolidine-2-carboxamide are described.
These newly synthetized compounds are tested as agents with especially antimycobacterial
effect.

Experimental methods
All the synthesized compounds were characterized by NMR, LC-MS and IR and screened
against mycobacterial strains®.

Results and discussion

In the first step, commercially available 1-[(benzyloxy)carbonyl]pyrrolidine-2-carboxylic acid
was transformed into appropriate anilide by reaction with a wide variety of substituted anilines
(R=H, OH, CH3, OCHgs, F, CI, Br, CF3, NO>). This one-step reaction is provided in the presence
of T3P as a catalyst?. The products are isolated with high yields and high purity. Removal of
the protecting group was carried out by hydrogenation using 10% Pd/C catalyst in methanole®.

H,oN N

o IR N
| o) T-P I}I ~ X MeOH N
CBz 3 cez ©

The evaluation of the in vitro antimycobacterial activity of the compounds was performed
against Mycobacterium marinum CAMP 5644, M. kansasii DSM 44162 and M. smegmatis
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ATCC 700084 as model fast- or slow-growing species of pathogens used in laboratory studies®.
Based on the results it can be concluded that lipophilic and electron-withdrawing substituents
on C'3) and C'4) positions of the anilide ring are essential for antimycobacterial activity.
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Elicitation is a biotechnological method based on the signal (elicitor) induced expression of
defense-related genes, which subsequently results in increased synthesis of secondary
metabolites. In our study we used this method to investigate the role of lipoxygenase signaling
pathway in the production of sanguinarine, the major secondary metabolite of opium poppy
(Papaver somniferum L.) cultures.

Opium poppy cultures were treated with an abiotic elicitor - salicylic acid. The effect of
different concentrations (0,2 - 10 mmol/l) and exposure time (24, 48 or 72 h) were investigated.
Opium poppy cultures responded to elicitor treatment with strong increase of lipoxygenase
enzyme activity followed by sanguinarine accumulation. Sanguinarine accumulated to maximal
levels after 48 h of treatment with 800 umol/I salicylic acid (101,27 0,98 pg/g dry cell weight),
in which the sanguinarine content was 1,8 times higher than in the control samples. The
treatment of cells with phenidone (specific inhibitor of lipoxygenase) before elicitor addition,
reduced the sanguianrine biosynthesis.

The research was supported by the Slovak Research and Development Agency (Contract No.
APVV-0484-12).
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Herein we report the synthesis, derivatization and cytostatic activity evaluation of 3 libraries
of a, B-diphenyl furanones.

The first library was derived from natural combretastatin. Since the cis-stilbene structural
pattern as well as 3,4,5-trimethoxy substitution are essential for antitumor activity, the first
library of molecules was characterized with high oxygenation of both phenyl rings.

In the second series of compounds, different substituents were attached. Furanones bearing
halogen on C3 aromatic core and alkyl or alkoxy group on C4 were found to possess significant
antineoplastic activity against human leukemia cancer cell lines. More specifically, several
compounds proved to possess activity at the submicromolar range. Furthermore, the effect on
healthy cell lines was also investigated. No toxicity was observed up to a concentration of 40pM
in medium.

In order to increase the hydrophilicity of our analogs, the third library was developed by the
introduction of two hydroxymethyl groups to the structure. Unfortunately, the activity of the
obtained molecules was decreased.

~
OH o
o HO Br Br
: U sU TN o ¥
O ~o
o) o) | O oH
o | = \ \ \
90 pe ( (
~ HO
O \O
O 0
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K562 (ICso> 50 uM) K562 (ICsp< 1 uM) K562 (ICsy > 50 pM)

This work was supported by Charles University in Prague (GAUK 1906214, SVV 260 291)
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The most active bronchodilatory compounds from previous screening contained (piperidine-1-
yl)propyl moiety attached to quinazoline ring>?. Another series of derivatives (1a-f) bearing
hydroxyl group on the three-membered carbon linker were synthesized (Scheme 1).

Nn_ o_ S iy N
\j I>NW (1.5 eq.) j O H,N n \W OH H
NH NaH (1.1 eq.) N~ (3eq) N._A_N n
DMF, 120°C P <’7

0O o ) H,0, 48-85 % 0

Scheme 1 1a-f n: 1-6

We have selected the most active cyclohexylamine and piperidine fragment from the previous
screening and further series of derivatives with substitution on A-cycle were synthesized

(Scheme 2). Bronchodilatory activity was evaluated and the relationship between the biological
effect and the prepared compounds will be discussed.

R \/\/
(0]
,@E!)( \/\/O " S\/\/NO ) s\/\/H\O

The study was supported by Charles University in Prague (GAUK 398315), SVV-260-291 and
Czech Science Foundation (15-07332S).

R: 6-Br, 7-Br, 7-Cl Scheme 2
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Alzheimer’s disease (AD) is one of the most frequent causes of dementia in the world.
Deficit of the neurotransmitter acetylcholine (ACh) in the cortex participates on the
development of the AD, which results in the damage of cholinergic functions, and this
is responsible for the memory loss. Acetylcholinesterase (AChE) is enzyme which
hydrolyzes ACh and terminates process on nerve impulse transmission. Second
important enzyme is butyrylcholinesterase (BuChE) which hydrolyzes ACh and
another esters. The level of AChE decreases during AD but level of BUChE increases.
This fact is the reason for looking at new substances with inhibition of activity against
both cholinesterases. Today, inhibition of AChE is the most important goal in the
treatment of AD.

Amaryllidaceae plant family is source for structurally unique compounds,
Amaryllidaceae alkaloids. Some of these alkaloids show biological activities as
anticancer, anticholinesterase and antiviral [1]. For this cause the Amaryllidaceae
family is interesting goal in searching for active substances with various biological
activities. Galanthamine, an Amaryllidaceae alkaloid is already used as inhibitor of
AChE in therapy of AD.

The summary ethanolic extract was prepared from the fresh bulbs of Narcissus Dutch
Master L. More than three hundred fractions were collected by column
chromatography (on Al2O3). Fractions were pooled into 16 subfractions. So far, seven
pure alkaloids have been isolated. The isolated compounds were identified as
homolycorine, seco-isopowellaminone, lycorenine, oduline, masonine,
haemanthamine and tetrahydromasonine by comparison with the literature data and
results of MS and NMR studies. The alkaloids are screened for their biological activities
(the inhibition activity against HUAChE and HuBuChE, prolyl oligopeptidase (POP),
glycogen synthase kinase-3f3 (GSK 33), aldo-keto reductase 1C3 AKR1C3).

The study has been supported by SVV 260 292

1. Havlasova J, Safratova M, Siatka T, St&pankova S, Logarek M, Opletal L, Hrabinova M, Jun D,
BeneSova N, Novék Z, Kune$ J, Cahlikova L (2014) Nat. Prod. Commun. 9: 1151-1155
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Although the total number of new tuberculosis (TBC) cases is slowly falling since 2006, there
are reasons that change TBC into one of the most dangerous infectious disease in the world.
The most burning problem is resistance to current antimycobacterial therapy. In connection
with HIV infection, it makes tuberculosis spreading very quickly and easily. These
circumstances result in efforts to find novel active substances, which can fulfil all the
requirements for modern medication.

Our working group is dealing with the synthesis of potentially active compounds derived from
pyrazinamide, respectively pyrazincarboxylic acid. This small molecule is counted among the
first line antitubercular agents with the ability to shorten the therapy time up to three times. It
is also very suitable for chemical modification due to pyrazine ring’s unique properties.

Two starting compounds (5-chloro-6-methylpyrazine-2,3-dicarbonitrile and 3-chloropyrazine-
2-carboxamide) were prepared according to previously published procedures *? and after
purification they were treated with aliphatic amines to yield N-substituted products.
Aminodehalogenation reactions were performed using the microwave reactor with focused
field. The conditions were set experimentally.

Every molecule was purified and characterized by NMR and IR spectroscopy, elemental
analysis, and melting point and also by lipophilicity parameters.

Biological assays were divided into 3 parts. The first assay was focused on potential activity
against Mycobacterium smegmatis strain. Other screening was performed against human
pathogenic mycobacteria — M. tuberculosis, M. kansasii, M. avium. Isoniazid was used as
standard in both probings. Last testing was targeted on antibacterial and antifungal activities
using 8 bacterial strains and 8 fungal stems.
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The most potent molecules were also tested for their cytotoxicity. Structure-activity
relationships were determined according to the results of biological assays.

X N Y MW, MeOH X N Y
. Me
X , 140°C, 30 min N
+ H2N Rahf >

/ / Ralif

X N cl X N N
H
X =H, CN

Y = CHj3, CONH,

This work was supported by SVV 260 291 and also by Grant Agency of Charles University
project B-CH/1594214.
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The optimal antibiotic dosing is crucial for the successful antimicrobial treatment. Under-
dosing is associated with ineffective therapy or even an antibiotic resistance. This problem can
occur especially in patients with large fluid sequestration when the levels of antibiotic in serum
and tissue could be lower than is required.

Focus of our study was glycopeptide antibiotic vancomycin with narrow therapeutic index
useful against gram-positive organism?. The aim of this part of the project was to develop the
UHPLC-MS/MS method for the determination of vancomycin in three different biological fluid
— human serum, urine and effusion with a simple sample pretreatment.

For the chromatographic separation core-shell YMC Meteoric Core C18 BIO column, 2.7 um
particle size C18, 100 x 4.6 mm (YMC Europe GmbH, Germany) was used. The mobile phase
was composed of 0.1% (v/v) formic acid in water and acetonitrile with 0.1% (v/v) formic acid
in gradient elution mode. VCM and teicoplanin (internal standard) were determined by a triple
quadrupole mass spectometer with electrospray ionization source (LCMS 8030, Japan). Total
time of analysis was 4.0 min. For all types of biological samples the simple protein precipitation
pre-treatment method was applied. Only low volume (50 pL) of sample was required. The
method was validated.

This new UHPLC-MS/MS method will be used for the determination of vancomycin levels in
surgical patients with Systemic Inflammatory Response Syndrome (SIRS) caused by multi-
trauma or serious bacterial infection and accompanied with a large fluid sequestration.

1 Martin, JH., Norris, R., Barras, M., Roberts, J., Morris, R., Doogue, M., Jones, GRD.: Clin.
Biochem. Rev. 2010, 31, 21-24.

The work is co-financed by SVV 260 292 and IGA NT14089-3/2013.
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Renin-angiotenzin-aldosteronovy systém je endokrinny systém, ktory reguluje koncentraciu
elektrolytov v organizme, objem cirkulujicej plazmy, cievny tonus a tlak krvi. Zohréva
ustredn?l Glohu vo vyvoji a progresii kardiovaskularnych ochoreni, a to najméd vo vyvoji
aterosklerdzy a srdcového zlyhania. Dolezitou stratégiou liecby hypertenzie a inych srdcovo-
cievnych ochoreni je inhibicia tohto systému. Najpouzivanej$imi lieCivami blokujicimi tento
systém su inhibitory angiotenzin konvertujuceho enzymu. Blokuji premenu angiotenzinu I na
vazokonstri¢ny peptid angiotenzin Il prostrednictvom inhibice angiotenzin konvertujiceho
enzymu. Angiotenzin konvertujici enzym sa sklada z N a C domény a kazdd doména obsahuje
od zinku zavislé aktivne miesto. Sti€asné ACE inhibitory inhibuji obe domény priblizne
rovnako. Avsak, v poslednych rokoch sa zacal klast’ doraz na vyvoj doménovo selektivnych
inhibitorov ACE, ktoré by mohli mat’ lepsi terapeuticky profil nez doterajSie ACE inhibitory.
Ciel'om prace bolo molekulové kotvenie C-doménovo selektivnych inhibitorov do aktivneho
miesta tACE (kryStalova Struktira 3BKK) v programe Glide (Standardna presnost’). Pomocou
2D a 3D vizualizacie boli vyhodnotené najddlezitejSie interakcie medzi ligandami a
aminokyselinami v aktivnom mieste tACE. Molekulové kotvenie umoznilo predpovedat
vizbové podzy a skore skimanych ligandov. Vysledné skore ligandov bolo porovnané s
experimentalne stanovenymi hodnotami inhibi¢nej konstanty. Skiimané ligandy boli podrobené
konformacnej analyze v programe ConfGen. Energeticky najvyhodnejSie konforméry C-
doménovo selektivnych ACE inhibitorov boli vstupom pre vypofet ADME vlastnosti
v programe QikProp a pre predpovedanie toxicity v programe VirtualToxLab. Zo skiimanych
ligandov boli vybraté najperspektivnejsie s najvyhodnej§imi ADMET vlastnostami pre d’alsi
vyskum.

KLUCOVE SLOVA: RAAS, C-doména ACE, Selektivne ACE inhibitory, Molekulové
kotvenie, ADMET.

Pod’akovanie:  Pradca vznikla s podporou Grantu Farmaceutickej fakulty Univerzity
Komenského v Bratislave FaF UK/28/2016.
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Rod Coleus (Lamiaceae) zahina viac ako 300 druhov rastlin pochadzajucich

z tropickych a subtropickych oblasti Filipin a Indonézie. Rastliny tohto rodu st obl'ibené pre
svoje pestro sfarbené panasované listy.
Jednym z najvyraznejsich je druh Coleus blumei Benth. (Plectranthus scutellarioides (L.) R.
Br.), bohaty zdroj latok flavonoidnej povahy, kyseliny rozmarinovej a diterpénov, tradi¢ne
vyuzivany ako antiflogisticky prostriedok v terapii opuchov, vredov a zapalov koZe'. Nasa
praca bola zamerana na izolaciu a identifikaciu sekundarnych metabolitov z methanolického a
étherového extraktu. V rdmci testovania biologickej aktivity bol zistovany vplyv izolovanych
latok na medidtory zépalu zo skupiny reaktivnych foriem kyslika a dusika.

Z nadzemnych casti sme ziskali surovy methanolicky extrakt, ktory bol dalej
extrahovany rozpustadlami o roznej polarite. Pomocou preparativnej HPLC sa
z ethylacetatovej frakcie podarilo izolovat' sedem Cistych latok. Kyselina kavova, kyselina
rozmarinova a luteolin-5-O-glukozid boli identifikované porovnanim so Standardmi a pomocou
MS a FTIR spektroskopie. Doposial’ nepopisané latky flavonoidnej povahy apigenin-5-O-(3"-
O-acetyl)-B-D-glukuronid a apigenin-7-O-(3"-O-acetyl)-B3-D-glukuronid boli identifikované
pomocou NMR. Z étherového extraktu sa podarilo vyizolovat’ luteolin a nepetoidin B, ktory je
chemotaxonomicky marker podcel'ade Nepetoidae, do ktorej tento druh zaradzujeme.

V ramci testovania biologickej aktivity bola zistovana zhaSacia aktivita izolovanych
latok voci reaktivnym formam kyslika a dusika, ktoré se davaju do suvislosti s patologiou
zapalu. Do $tudie bol zaradeny peroxylovy radikal, peroxynitrit, peroxid vodika a superoxidovy
radikéal. Z vysledkov vyplyva, Ze predovSetkym kyselina rozmarinova a nepetoidin B
vykazovali vel'mi vyraznu antioxida¢nt aktivitu, ich hodnoty ECsp su porovnatelné so
Standardom kvercetinom. Inhibiciu oxida¢ného stresu je teda mozné zaradit’ medzi jeden
z mechanismov prispievajtcich k protizapalovej aktivite druhu Coleus blumei Benth., ktora je
hojne vyuzivana v l'udovej medicine.

Citacie:
NGUYEN, P. N. Genetic, Molecular and Breeding Study of Coleus (Solenostemon

scutellarioides (L.) Codd) During Growth and Development: Dissertation thesis. University of
Florida, 2007. 146 p.
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V préaci boli stanovené acidobazické disociacné konStanty (pKa) Siestich hydrochloridov
alkylesterov kyseliny 4-[2-hydroxy-3-(piperazin-1-yl)-propoxy]-fenylkarbamovej a 4-[2-
(piperazin-1-yl)-1-hydroxyetyl]-fenylkarbamovej s potencidlnym a- a B-adrenolytickym
ucinkom.

Stanovenie pKa pomocou UV-Vis spektrofotometrie spocivalo v merani absorbancie
Studovanych latok ako funkcie pH prostredia — pouzity bol systém vodnych tlmivych roztokov
podl'a Mcllvainea. Tato zavislost’ bola nasledne aproximovana sigmoidalnou krivkou, pri¢om
pKa je hodnotou pH v inflexnom bode ziskanej sigmoidy. Disocia¢né konstanty namerané
Vv prostredi timivych roztokov boli prepocitané na hodnoty zodpovedajiice vodnému prostrediu
s nulovou i6énovou silou.

Klucové slova: acidobazicka disociatna konsStanta, pKa, UV-Vis spektrofotometria,
aryloxyaminopropanoly, arylaminoetanoly
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Predmétem této prace je vypracovani a validace metody pro souc¢asnou analyzu metronidazolu
a mikonazolu v pfipravku pomoci vysokouc¢inné kapalinové chromatografie. Analyzovan byl
vzorek ptipravku Klion D-100 (vaginalni tablety) obsahujici 100 mg metronidazolu a 100 mg
mikonazol-nitratu. Metronidazol a mikonazol jsou v CR dostupné pouze v tomto jediném
kombinovaném ptipravku. Tato dvé 1é¢iva patii do riznych farmakologickych skupin s riznym
spektrem UCinku. Piipravek Klion-D 100 se vyuzivd pro terapii Zenské urogenitalni

trichomoniazy a kandid6zyl1,2.
2%
H
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metronidazol mikonazol-nitrat

Pro HPLC analyzu byla jako stacionarni faze pouzita kolona MERCK- LiChrosper 60 RP-
select B 5 pm, 4 x 125 mm a jako mobilni faze smés methanolu a pufru dihydrogenuhli¢itanu
draseln¢ho v pomérech 80: 20 a 20: 80 (v/v) za pouziti gradientové eluce. Priitok byl nastaven
na 1 ml/min. Vzorek byl nastfikovan v mnozstvi 10 pl pii teploté kolony nastavené na 25 °C.

Detekce vzorkt probihala pfi vinové délce A= 235 nm.
Pl(klion) 03.lcd
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Vzorovy chromatogram piipravku Klion-D 100
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Vyvinuta metoda byla ovéfena validaci3. Z valida¢nich charakteristik byla pro metronidazol a
mikonazol méfena linearita- R = 0,9998 resp. R = 0,9996, ptesnost- RSD = 1,35 % resp. RSD
= 1,67 %, spravnost- vytéznost 98,63 % resp. 99,78 % a selektivita. Vysledky vSech validacnich
parametrit byly vyhovujici. Metodu lze vyuzit pro kontrolu obsahu, hodnoceni disoluce nebo
pro hodnoceni stejnomérnosti metronidazolu a mikonazolu v kombinovaném ptipravku.

1.LINCOVA, Dagmar a FARGHALI, Hassan. Zakladni a aplikovana farmakologie. Praha : Galén,
2007. 9788072623730.

2.SPC, 54/ 788/92-S/C. Souhrn idajt o lé¢ivém piipravku-Klion-D 100mg. [Online] 19. Listopad 2014.

3.ICH- INTERNATIONAL CONFERENCE ON HARMONISATION. www.ich.org. Validation of
analytical procedures Q2(R1). [Online] 2005. [Citace: 18. bfezen 2016.]

http://www.ich.org/fileadmin/Public Web Site/ICH Products/Guidelines/Quality/Q2 R1/Step4/Q2
R1 Guideline.pdf.

Tato prace vznikla za podpory projektu SVV 260 291
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Jorge Viterbo Ferreira 228, 4050-313 Porto, Portugal.

Polysulfone (PSf) membranes are used in various fields of industries to separate broad spectrum
of molecules. Nowadays one of the main application of PSf membranes is hemodialysis. The
advantage of using this polymer for blood purification is the higher biocompatibility and the
greater ability to remove a wide range of uremic toxins, in comparison with formerly used
cellulose based membranes. However PSf membrane clearance ability for middle size uremic
toxins, such as B2-microglobulin is so far insufficient. Due to the natural hydrophobic character,
the PSf membrane is prone to fouling of proteins on its surface, which may significantly
influence the membrane molecular removal efficiency. Moreover, the removal efficiency is also
crucially dependent on the membrane porosity, pore size, and the pores distribution [1]. To
control the membrane characteristics, hydrophilic polymers can be added to the PSf casting
solution [2].

In the present work, the mini-scale hemodialysis system was developed to evaluate the
biomolecules permeability of PSf membranes prepared with different composition and under
different conditions. The effect of additive polyethylene glycol (PEG) 6000, 20000, 35000
g/mol on the flat PSf membrane solute removal characteristics was then evaluated, as well as
the impact of the different humidity conditions during the membrane preparation on its
structure.

The thin flat sheet membrane was obtained by phase inversion technique, in which the casting
solution was composed of PSf, N-methylene-2-pyrrolidone as solvent and PEG as additive. The
membrane was prepared by using a spin coater and was conditioned for two minutes in
controlled humidity environments. Deionised water was used as coagulation bath. The
evaluation of membrane solutes removal was performed by permeation study using urea (MW
60 Da), lysozyme (MW 14 kDa) and bovine serum albumin (MW 60 kDa). To mimic the
conditions of hemodialysis, the mini-module was fabricated from polydimethylsiloxane as a
channel network and subsequently treated 2with plasma in order to increase wettability. Two
closed circuits were separated by PSf membrane and connected to a peristaltic pump by PVC
tubing.

The membranes prepared with PEG 20000 showed better results concerning to reproducibility
when compared with PEG 35000 and PEG 6000. Moreover membranes prepared with PEG
20000 had better permeability adjustment for hemodialysis use then membranes prepared with
PEG 35000 and PEG 6000. The environment humidity conditions had significant effect on pore
formation during polymerization phase, leading to different biomolecules permeability of the
PSf membrane. Preliminary results showed that the angular velocity during the membrane
deposition has important effect on biomolecules permeability through the membrane.
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1. Clark, W.R.; Effect of membrane composition and structure on solute removal and
biocompatibility in hemodialysis. Kidney Int, 1999. 56(6): p. 2005-15.

2. Chakrabarty, B.; SEM analysis and gas permeability test to characterize polysulfone membrane
prepared with polyethylene glycol as additive. J Colloid Interface Sci, 2008. 320(1): p. 245-53.
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In the course of the past century, mankind have come into contact with numerous carcinogens
and viruses as well as increased life expectancy. These facts contribute to elevated risk of cancer
development and increased cancer incidence. Tissues and cells live longer, experience more
stimuli and over time may develop mutations, activate different oncogens and amend specific
cellular pathways regulating cell function and survival, resulting in tumorigenesis.
Nevertheless, current cancer therapy is not sufficiently broad nor specific, tumors often relapse
and develop resistance to previously used anticancer agents. Therefore, development of new
cancer therapeutics is still of great importance. Histone deacetylase (HDAC) inhibitors
represent new class of anticancer therapy [1]. HDAC isoforms are involved in regulating gene
expression by means of acetylating lysine residues on histone tails. Such epigenetic regulation
silences or enhances transcription of specific genes. Intriguingly, tumor cells are more
responsive on HDAC inhibitor treatment than normal cells and it was shown that HDAC
inhibition silences expression of several oncogens. There are 11 human HDAC isoforms, each
having specific roles in specific cancers.

In this contribution, we have focused on HDAC4 inhibitors. HDAC4 plays important roles in
renal carcinoma, several breast cancers and acute promyelocytic leukemia and its inhibition
slows down angiogenesis [2]. We have computationally explored chemical space around
trisubstituted diarylcyclopropanehydroxamic acids, more specifically inhibitors similar to those
synthesized by Biirli et al. [3].

We have created three different quantitative structure-activity relationship (QSAR) models that
correlated calculated interaction energy with experimental inhibitory activities (plCsoexp) Of the
synthesized molecules [3]. First QSAR model was based on molecular docking. The second on
calculation of interaction energy between ligand and receptor by means of molecular
mechanics. The third and most robust method was based on molecular dynamics simulations.
This method considers full conformational flexibility of the enzyme's active site after inhibitor
binding. Afterwards, combinational library of 4992 analogues similar to the molecules
synthesized by [3] was created and docked into the crystal structure of HDAC4. 15 analogues
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that showed the best predicted inhibitory activities based on the docking score were further
processed to predict their binding affinities using molecular mechanics and molecular
dynamics. Three compounds with nanomolar inhibitory activities were finally selected and
recommended for synthesis as HDAC4 inhibitors.

Active site of histone deacetylase 4 co-crystallized with reference inhibitor (trisubstituted
diarylcyclopropanehydroxamic acid)

[1] - Kim HJ, Bae SC. Histone deacetylase inhibitors: molecular mechanisms of action and
clinical trials as anti-cancer drugs. Am J Transl Res 2011; 3: 166-79.

[2] - Qian DZ, Kachhap SK, Collis SJ, et al. Class Il histone deacetylases are associated with
VHL-independent regulation of hypoxia-inducible factor 1 alpha. Cancer Res 2006; 66: 8814-
21.

[3] - Burli RW, Luckhurst CA, Aziz O, Matthews KL, Yates D, Lyons KA, Beconi M,
McAllister G, Breccia P, Stott AJ, Penrose SD, Wall M, Lamers M, Leonard P, Muller I,
Richardson CM, Jarvis R, Stones L, Hughes S, Wishart G, Haughan AF, O’Connell C, Mead
T, McNeil H, Vann J, Mangette J ,Maillard M, Beaumont V, Munoz-Sanjuan | ,Dominguez C.
Design, synthesis, and biological evaluation of potent and selective class Ila histone deacetylase
(HDAC) inhibitors as a potential therapy for huntington’s disease. ] Med Chem 2013; 56: 9934-
54.

This work has been supported by the following grants: VEGA 1/0873/15, KEGA 022UK-
4/2015 and FAF/35/2016. Financial support is greatly appreciated.
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Fotodynamicka terapie je jednou z metod pouzivanych pii 1écbé nadorovych i nenadorovych
onemocnéni. Kombinuje 3 zdkladni slozky: kyslik, svétlo a fotosenzitizér, které jsou
samostatné netoxické. Jejich vzajemnou interakci dochdzi k fotochemické reakci a preméné
kysliku na jeho singletovou formu, ktery je pro bunky cytotoxicky. Jednou z perspektivnich
skupin fotosenzitizéri jsou ftalocyaniny. Tato prace navazuje na piedchozi projekt! zabyvajici
se studiem azaftalocyaninu nesouciho karboxylatové skupiny v rigidnim uspotadani, u kterého
byla pozorovana zavislost jeho fotodynamické aktivity na pH prostiedi.

Cilem této prace bylo pfipravit anionicky ftalocyaninovy analog, ktery bude mit vhodné
substituovany zbytek odvozeny od kyseliny isoftalové na periferii (viz schéma). Nejprve byly
pfipraveny vhodné prekurzory pomoci nékolikakrokové syntézy (viz schéma) zahrnujici
bromaci, esterifikaci ptipravu pinakolesteru kyseliny borité za katalyzy Pd(dppf)Cl2-CH2Cl2. U
nesubstituovaného derivatu (R = H) s vytézkem 86% a u methoxy derivatu s vytézkem 74%.
PoZadované 4,5-disubstituované ftalonitrily, byly pak ziskany pomoci Suzukiho couplingu z
4,5-dichlorftalonitrilu za pouziti PACl2(PPhs)2. Tyto prekurzory byly dale pouzity k ptipravé
zine¢natych ftalocyanini cyklotetramerizacni reakci. Finalni ve vodé rozpustny ftalocyanin

bude ptipraven hydrolyzou esterovych vazeb.
Tento projekt vznikl za financni podpory GAUK 1060216 a SVV 260 291.
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Machacek M., Kollar J., Miletin M., Kudera R., Kubat P., Simunek T., Novakova V., Zimcik
P., RSC Advances, 2016, 6, 10064 — 10077.
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Transdermalni podani 1éCiv je ve srovnani s klasickymi metodami moznosti s fadou vyhod.
Nicméné kuze funguje jako velmi G¢inna bariéra a vétsina 1é¢iv neni schopna se pies ni dostat
do organismu Vv dostateném mnozstvi. Jednim ze zpasobu, jak prostup 1é¢iv usnadnit, je
pouziti akcelerantl transdermalni permeace, latek ptechodné snizujicich bariérové vlastnosti
kaze. Studovali jsme latky vzniklé kombinaci struktur dvou typt akcelerantt: terpent ¢i jejich
analogii a derivatu aminokyseliny DDAK (dodecyl ester 6-(dimethylamino)hexanové
kyseliny). Pfipravili jsme estery 6-(dimethylamino)hexanové kyseliny s vybranymi
terpenickymi alkoholy (mentol, citronelol, linalol, farnesol, borneol, geraniol, nerol, karveol,
perilylalkohol), ¢i strukturné blizkym cinnamylalkoholem. Akcelera¢ni Gcinek pfipravenych
latek jsme srovnavali s vychozimi alkoholy, DDAK, dodekanolem a kyselinou
6-(dimethylamino)hexanovou. Nejvétsi vliv na prostup dvou modelovych 1é¢iv (theofylin-TH
a hydrokortizon-HC) pftes lidskou kuzi mély estery borneolu, citronelolu a cinnamylalkoholu
(BBN, BCN a DMC). Prostup TH ptes kiizi byl latkou BCN urychlen 15krat, nicmén¢ nepiedcil
ucinek DDAK (24krat). Prostup lipofilnéjsiho HC byl urychlovan latkami DMC, BBN a BCN
srovnatelné¢ s DDAK (92-, 67-, 63krat, DDAK 57krat). Nasledné jsme pomoci infracervené
spektroskopie naizolovaném lidském stratum corneum zkoumali mechanismus pisobeni
vybranych ucinnych akcelerantli na kozni bariéru. Posun hodnoty kmito¢tu symetrickych
methylenovych valenénich vibraci z 2848.6 cm™ k hodnoté pies 2851 cm™ ukazuje na interakci
latek s lipidovou sloZkou koZni bariéry (bud'to zvySeni fluidity lipidd, nebo tvorba fluidnéjSich
domén). Métenim elektrické impedance a ztraty vody pies kiizi jsme prokézali reverzibilitu
ucinku vybranych akcelerantii (BBN, BCN a DMC) po 24h aplikaci. Hodnoty obou métenych
marker se do 24 h po odstranéni akcelerantli z kiiZze vratily na Groven srovnatelnou
s hodnotami pfed nanesenim. Toxicita u¢innych akcelerantd byla studovana na dvou bunéénych
liniich. U 3T3 fibroblastii vykazuje nejnizsi toxicitu latka BCN (ICsp=177 pmol/l), 1Cso pro
DMC je 121 umol/l a pro BBN 73 umol/l. NejniZsi toxicitu u HaCaT keratinocytl vykazuje
latka DMC (ICs0=742 pmol/l), hodnota ICsp pro latku BCN je 167 umol/l, pro BBN ¢ini
44 umol/l. Hodnoty ICsp zkoumanych latek jsou leps$i nebo srovnatelné s hodnotami pro
DDAK.

Kombinaci struktury derivatu aminokyseliny (DDAK) a pfirodnich alkoholt (borneol,
citronelol a cinnamylalkohol), se ndm podafilo najit tfi nové €¢inné akceleranty transdermalni
permeace s reverzibilnim U¢inkem a nizkou toxicitou.

Financni podpora: GAUK 1404213, SVV 260 291, GACR 13-238918.
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Syntéza latek uvedeného obecného vzorce vychazi z 4-aminoacetofenonu, ze kterého byly
nejdrive pripraveny piislusné karbamaty. Tyto meziprodukty pak byly mannichovou syntézou
ptevedeny na meziprodukty obsahujici keto-skupinu. Tato funkéni skupina pak byla pomoci
NaBH4 redukovéana na sekundérni alkohol.

(|)| OH

2 2

Pons i Ueant
1 )\ 3 1 3
Fz\o NH R R\O/\NH R

Struktura ketonickych meziproduktti a kone¢nych latek
R! = methyl aZ butyl

R? = butyl

R3 = methyl, ethyl

Ketonické meziprodukty byly izolovany také jako hydrochloridy, u latek tohoto typu byla
pozorovana inhibice acetylcholinesterdzy. Redukované produkty byly z diitvodu rozpustnosti ve
vod¢ prevadény na soli s tim, ze vzhledem k poloze hydroxy- skupiny neni mozné pouziti HCI,
nebo jiné silné mineralni kyseliny, protoze dochazi k rychlé dehydrataci.

Pipravené latky a jejich meziprodukty byly charakterizovany zejména pomoci IC a NMR
spektroskopie a jejich struktura byly potvrzena.
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In cometabolism microorganisms are used to degrade toxic compounds, while using non or less
toxic compounds as main source of carbon and energy. Process is based on structural similarity
between toxic compound, growth substrate, and non-specific enzymes engaged in
biodegradation, or on providing easy to absorb source of carbon and energy — like glucose. 4-
chlorophenol is an toxic monoaromatic xenobiotic, which is widely spread in environment due
to its formation from pesticiedes used in agriculture and from waste water chlorination.! Usually
glucose, peptone, sodium glutamate and phenol were used as growth substrates for cometabolic
biodegradation of chlotophenols. Particularly phenol is widely used as ideal growth substrate,
to induce enzymes necessary for biodegradation of 4-chlorophenol and to provide source of
energy.? But phenol is toxic in even small dosages. That’s why in our work we tried to use
vanillic acid (4-hydroxy-3-methoxybenzoic acid) as growth substrate in cometabolic
biodegradation of 4-chlorophenol by Stenotrophomonas Maltophilia KB2 strain. Vanillic acid
is nontoxic plant compound, which can be found in their cell walls, and is released to the
environment after plants are degraded by fungis.® With respect to that it can be potentially used
in cometabolic biodegradation of toxic aromatic compounds, and at the same time it won’t
cause environment contamination. We demonstrated that speed of 4-chlorophenol degradation
in presence of vanillic acid is slightly slower than in presence of phenol, but fact that vanillic
acid is nontoxic makes it promising growth substrate in cometabolic biodegradation of 4-
chlorophenol.

1 Huang L., Sun Y., Liu Y., Wang N. 2013. Mineralisation of 4—chlorophenol and analysis of bacterial
community in microbial fuel cells. Proc Environ Sci 18: 534 — 539

2De Los Cobos—Vasconcelos D., Santoyo—Tepole F., Juarez—Ramirez C., Ruiz-Ordaz N., Galindez—
Mayer C. J. J. 2006. Cometabolic degradation of chlorophenols by a strain of Burkholderia in fed—
batch culture. Enzyme Microbial Tech 40: 57 — 60

3 Gitzinger M., Kemmer C., Fluri D. A., EI-Baba M. D., Weber W., Fussenegger M. 2012. The food
additive vanillic acid controls transgene expression in mammalian cells and mice. Nucleic Acids Res
40:1-15
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Pro sledovani hladin nové syntetizované¢ho potencialniho bronchodilatancia v krevni plazmé
potkanti byla vyvinuta HPLC metoda za poZiti core-shell kolony a fluorescencni detekce.
Studovanym bronchodilatanciem byl 3-[3-(piperidin-1-yl)propyl]-3,4-dihydrochinazolin-4-on,
latka syntetizovand na katedfe anorganické a organické chemie Farmaceutické fakulty UK
v Hradci Krélové.

N/\/\N

P

N

Pro jeho extrakci z plazmy byla pouzita LLE do MTBE s naslednym odpafenim MTBE a
rekonstituci v mobilni fazi.

HPLC analyza byla provadéna na kolon& Ascentis® Express RP—Amide, mobilni faze
byla sloZena z 0,03 mol/l roztoku kyseliny mraven¢i a methanolu. 4-chinazolinol byl pouzivan
jako vnitini standard, detekce byla fluorimetricka.

Metoda byla validovana, byla ovéfena linearita a selektivita, stanovena piesnost,
spravnost, LOD a LOQ.
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Omeprazole is one of the most widely used drugs from the group of proton-pump inhibitors
(PPIs). PPIs play role in the treatment of the acid-related disorders, such as gastroesophageal
reflux disease (GERD), Barrett’s esophagus, peptic ulcers disease and Zollinger-Ellison
syndrome.

Due to the instability of omeprazole in acidic conditions, enteric-coated tablets or
extended-release capsules are commonly used dosage forms. This kind of drug administration
is not convenient in pediatric, elderly as well as critically ill patients having problems to
swallow solid dosage form. Thus, individually prepared oral suspensions of omeprazole
facilitate the administration and the dosage exactly in this group of patients.*?

The new and modern UHPLC method for the monitoring of omeprazole stability in suspensions
was developed and fully validated. The separation of omeprazole standard solution, omeprazole
related compound (as impurity) and methylparaben as internal standard was performed by
Kinetex™ C18 column (50 x 2.1 mm, 1.7 um) using mobile phase 25 mmol/L phosphate
buffer (pH 7.6) and acetonitrile (74 : 26, v/v). All analytes were determinated using suitable
wavelenght 300 nm.

This novel, simple and rapid method will be applied to the analysis of concentration of
omeprazole and its stability in six different suspension formulations prepared in the Hospital
pharmacy in Motol University Hospital and will serve for the Department of Pediatrics, 2nd
Faculty of Medicine, Charles University and Motol University Hospital.

The study was supported by project SVV 260 292.

REFERENCES
(1) Burnett, J. E.; Balkin, E. R. Am. J. Health. Syst. Pharm. 2006, 63 (22), 2240.
(2) lIsrael, D. M.; Hassall, E. J. Pediatr. Gastroenterol. Nutr. 1998, 27 (5), 568.
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Patulin is a mycotoxin produced by various fungi, mainly by Penicillium expansum. Among
other fruits, vegetables and cereals, rotten apples are the most effected. Patulin contamination
in apple products is controlled by European legislation because patulin is cytotoxic, genotoxic
and intestine-irritating in higher uptake.

Mycotoxins occur in trace amounts. More selective determination and preconcentration of
analyte enable cleaning from matrix and reaching lower concentrations.

Molecularly imprinted polymers (MIPs) are selective sorbents for solid phase extraction (SPE).
Theirs cavities for analyte are similar to those in antibodies. Compared to another very selective
sorbent, immunoaffinity columns, MIPs are less expensive to prepare and much more stable.
They also show higher extractive capacity. All these characteristics - combining advantages
like robustness of classic solid phase extraction and selectivity of immunoaffinity extraction -
make MIPs very promising sorbent. Furthermore, it is possible to use them on-line
in chromatographic system.

In this study, we coupled extraction on MIP to HPLC on-line in column-switching system to
achieve selective preconcentration and separation in one run. Although MIP should be selective,
small polar molecule of patulin is difficult to separate from complex matrix of apple juice. Some
experiments for improvement of elimination of interfering matrix are going to be presented.
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Azaphthalocyanines (AzaPcs) are aromatic compounds with interesting fluorescence properties
like absorption and emission over 650 nm, high extinction coefficient (approximately 200 000
Lmol?.cm™) and high fluorescence quantum yields. Recently, AzaPcs have been described as
promising indicators for metal cations® or pH sensitive indicators.?

The aim of this work was to study the possibility to use pH-sensitive AzaPc indicators in optical
sensors towards CO2. The AzaPc indicators? with one, two or four phenolate/phenol moieties
were immobilized into several matrices from the group of urethane polymers together with a
quaternary ammonium base to give appropriate sensor devices. A significant increase in
fluorescence intensity was observed in the presence of CO> (Fig. 1). Interestingly, the sensitivity
of the sensors can be tuned over a wide range of CO- concentration by the selection of different
bases which is highly appreciable in development of sensors for different applications (e.g.

marine research, biotechnology or capnography).

The work was supported by Grant Agency of Charles University (494214) and scholarship Aktion
Austria-Czech Republic.
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Fig.1l. The sensor device and temperature dependency for AzaPc A in Hydrothane 5 matrix
Lochman L, Svec J, Roh J, Kirakci K, Lang K, Zimcik P, Novakova V, Chem. Eur. J., 2016, 22, 2417-

2426.
Novakova V, Laskova M, Vavrickova H, Zimcik P, Chem. Eur. J., 2015, 21, 14382-14392.
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Dna - Arthritis Uratica, je porucha metabolizmu so zvySenymi hodnotami kyseliny mocovej v
krvi. S dnou nie je Zivot prijemny, trpia fiou kiby, pacient méa problémy pri chddzi a pohybe.
Pacienti s chronickou dnou st vystaveni bolestiam aj v pokojovom rezime, prejavuja sa u ich
trvalé kibové zmeny; ochorenie méze viest' k trvalej invalidite. Opatrenia proti rozvijaniu
ochorenia za¢inaji zmenami stravovacich navykov. Na regulaciu obsahu kyseliny moc¢ovej sa
Casto vyuziva fytoterapia. LieCivé rastliny sa ako Caje uzivaju vo velkych objemoch. Ak sa
nachadza v rastlinnej droge stopové mnozstvo neziaduceho prvku, jeho obsah sa vo velkych
objemoch stdva nebezpecnym. Preto je nevyhnutné podrobit’” kontrole vSetky pripravky aj
lie¢ivé rastliny na pripravu zaparov. Na kontrolu vybranych prvkov vo vzorkach, pouzivanych
Vterapii ochorenia bola pouzitd nukledrna analyticka metdéda - radionuklidova
rontgenofluorescencnd analyza. Téato metdoda je zalozend na vzajomnej interakcii
nizkoenergetického ziarenia gama a vzorky. Na identifikaciu prvkov bolo nevyhnutné zistit
energiu vzniknutého fluorescenéného Ziarenia, ktora je charakteristickd pre emitujici prvok —
kvalitativne parametre a vyhodnotit’ intenzitu Ziarenia, ktora je imerna koncentracii prvku -
kvantitativne parametre. Na analyzu a vyhodnotenie prvkov vo vzorkach bol pouzity
radionuklidovy zdroj Ziarenia 23®Pu (energia 12-22 keV, aktivita 880 MBq), polovodi¢ovy
detektor Si/Li (detek¢na ucinnost’ do 30keV, rozliSovacia schopnost’ 200eV) a mnohokanalovy
analyzator ORTEC®. Bola zabezpecena trvald reflexnd boénd geometria pre vzorku, zdroj
a detektor. Toto priestorové usporiadanie bolo zvolené za ucelom zniZenia prenikania
primarneho Ziarenia do okna detektora, dosiahnutia maximalneho pomeru charakteristického
a odrazeného Ziarenia vzorky a dosiahnutia maximalnej Uc¢innosti detekcie. Analyze boli
podrobené rastlinné vzorky: Filipendula ulmaria, L.; Betulae pendulae, R., Rosmarinum
officinalis, L.; Calluna vulgaris, L.; Cnicus benedictus, L.; Juniperus communis, L.; Solidago
virgaurea, L. a liek Milurit (a¢inna latka alopurinol). V nameranych spektrach analyzovanych
vzoriek boli identifikované energetick¢ maxima, ktoré zodpovedali konkrétnym prvkom (po
energetickej kalibracii). Ku kvantitativnej analyze boli vzorky zhomogenizované, lisované do
tabliet s rovnakymi parametrami. Hodnotenie obsahu jednotlivych prvkov bolo realizované
porovnanim plochy pikov v nameranych spektrach s plochami pikov pripravenych Standardov,
ktoré sa liSili pomernym zastipenim obsahov jednotlivych prvkov aj variabilitou nosnej
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matrice. Obsah prvkov bol zhodnoteny tiez vypoctom pomocou parametrov skonstruovanych
analytickych priamok pre konkrétne prvky na matrici. Obsah vybranych prvkov v lieku Milurit
bol vzhl'adom na charakter vzorky hodnoteny z parametrov analytickych priamok, ktoré boli
pripravené na matrici kyseline benzoovej. Porovnanim vysledkov nameranych Standardov
a neanalytického signalu boli vypocitané detekéné limity: (Cr-3,32pg/g; Mn-3,12 ng/g; Fe-
2,74 ng/g; Ni- 2,18 ug/g; Cu-1,70 ng/g; Zn-1,53 pg/g; Pb-1,89 ug/g).

Vyznamnou vyhodou radionuklidovej rontgenofluorescencnej analyzy v porovnani s ostatnymi
metodami prvkovej analyzy, ktoré sa pouzivaju pri identifikécii a stanoveni jednotlivych
komponentov vzoriek, je jej nedestruktivnost’, polykomponentnost’, jednoduchost’ a rychlost’.

Praca bola uskuto¢nena s grantovou podporou agentiry VEGA MS SR 1/0873/15.

KrPicové slova
Dna — radionuklidova rontgenofluorescen¢na analyza - Arthritis Uratica — prvkova analyza.
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Crohn’s disease belongs to the group of inflammatory bowel diseases (IBD) characterized by
immune-mediated inflammation of gastrointestinal tract. IBD affect mainly young patients and
their incidence is still rising. There are several drugs used in the treatment of IBD. Thiopurines
represent the main group of therapeutics based on an immune suppressive function through
various metabolites that are created during complex enzymatic reactions. Efficacy of this
therapy varies among the patients, depending on their individual metabolic profile. Thiopurines
can be used alone or in combination with other drugs like steroids, nonsteroidal anti-
inflammatory drugs (derived from salicylic acid), antibiotics, enzyme inhibitors or
immunomodulators. Because of an excessive metabolism involved in this multidrug IBD
therapy, it is necessary to control it by choosing an appropriate separation and detection
techniques.

Capillary electrophoresis (CE) hyphenated with tandem mass spectrometry (MS/MS) is a
promising separation method for the analysis of different compounds at low concentration
levels with a minimum sample treatment. The CE-MS/MS combination can be useful in the
identification and quantification of drugs used in IBD treatment with many advantages of such
coupling (e.g. high peak efficiency, short analysis time, small amount of reagents, good
compatibility with agueous samples, almost no need for sample pretreatment, high sensitivity
and structural information).

For the simultaneous analysis of drugs commonly used in Crohn’s disease treatment
(azathioprine, 6-mercaptopurine, 6-thioguanine, mesalazine, prednison and allopurinol) by CE-
MS/MS method, we used triple quadrupole as the tandem mass spectrometer. Several operation
modes were used to find an optimum fragmentor voltage (100-140 V) and collision energy (8-
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30eV) and to find parent and product ions of the analytes. These parameters were needed to be
optimized to obtain the best signal-to-noise ratios for all analytes in MRM mode. Process of
optimization of the separation conditions was then focused mainly on the selection of an
optimum background electrolyte system (BGE). Because of the MS detection and taking into
consideration analysis time, reproducibility, resolution and thermal dispersion, the volatile
buffers with low salt concentration were tested. The best separation conditions were obtained
with BGE composed of 10 mmol/L ammonium acetate with an addition of 5% methanol
adapted with ammonium hydroxide to pH 9. 50% v/v methanol in water containing 5 mmol/L
ammonium acetate at a flow rate of 800 puL/min was used as the optimum sheath liquid in our
work. The nebulizing gas (N2) pressure was set to 10 psi. The optimum drying gas temperature
was 300°C and its flow rate was 7 L/min. The capillary voltage of + 4500 V was set in MS
detector to obtain the best sensitivity of the MS detection. Under the optimum separation
conditions, all six analytes were separated in less than 13 minutes. Limits of detection were at
sub pg/mL levels.

The research was supported by the projects VEGA No. 1/0873/15, KEGA No. 022UK-4/2015.
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Vramci studia vztahu struktury a ucinku byla pifipravena nova série derivati
arylkarbonyloxyaminopropanolii. Konkrétné se jednalo o 5 derivata 3-(4-aryl-piperazin-1-yl)-
2-hydroxypropyl-4-allyloxyethoxybenzoati  (obr. 1), jejichz  bazickou ¢ast  tvofi
nesubstituovany fenylpiperazin nebo fenylpiperazin subtituovany v ortho- resp. para-poloze
aromatického jadra methoxyskupinou nebo atomem fluoru. Uvedené slouceniny byly
pripraveny Sestistupiiovou syntézou. Jednotlivé kroky syntézy byly monitorovany TLC a
struktura meziproduktli byla ovétena pomoci spektroskopie NMR. Findlni latky byly ziskany
navrzenou syntézou v dostate¢né Cistot¢ a s dobrymi vytézky. Jejich struktura a Cistota byla
ovefena spektralnimi a chromatografickymi metodami (1H FT-NMR, 3C FT-NMR, FT-IR,
TLC, HPLC).

Vysledné latky budou poskytnuty k farmakologickému testovani jejich aktivity na
kardiovaskularni systém. Je predpokladan dudlni wcinek téchto latek - [P-adrenolyticky
(arylkarbonyloxyaminopropanolovy fragment) a a-adrenolyticky ucinek (fenylpiperezinovy
substituent), které byly prokazany u analogickych sloudenin 1%, U aktivnich latek je poté
planovéna stereoselektivni syntéza jednotlivych enantiomerti s vyuzitim chirdlnich synton
[(2R)-oxiran-2-yllmethyl- a [(2S)-oxiran-2-yl]methyl-tosylatu.

/vowo@i OXU

R = -H; 2-OCH,; 4-OCH,; 2-F; 4-F

AN
T
=

Obr. 1: Struktura findalnich sloucenin

Prace vznikla s podporou grantu IGA VFU Brno ¢. 323/2016/FaF.

1. Louis S. et al.; Eur. J. Med. Chem. 34, 919-937, 1999
2. BartoSova L. et al.: Eur. J. Pharmacol. 575, 127-133, 2007
3. Kulig K. et al.: Eur. J. Med. Chem. 44, 3994-4003, 2009
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SUBSTITUTED PYRIDINES
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Synthesis of various types of heterocycles is possible from enyne precursors using cationic
gold(l) species as a catalyst. In order to expand our research?, we employed the same catalytic
system (tris(2-furyl)phosphine gold(l) chloride (TFPAUCI) and silver tetrafluoroborate) on
cyclization of B-propargylamino derivatives.

The synthetic protocol was optimized and a series of substituted pyridines synthesized. Crucial
step of the synthesis is gold(l) catalysed endo-cyclization of 1,5-enynes. Compared with
synthesis of pyrrols,? forming of dihydropyridnes was observed. The appropriately substituted
dihydropyridines are potential precursors for paroxetine synthesis.®
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This work was supported by Charles University in Prague (SVV 260 291 and GAUK

5671/2012) and Czech Science Foundation (Project No. 15-073325S).

1 MatouSova, E.; Ruzi¢ka, A.; Kunes, J.; Kralova, J.; Pour, M. Chem. Commun. 2011, 47,
6164.

2 Saito, A.; Konishi, T.; Hanzawa, Y. Org. Lett. 2010, 12, 372.

3 Pastre, J. C.; Correia, C. R. D. Org. Lett. 2006, 8, 1657.
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Aktuédlnou témou v biomedicinskych odboroch je ziskavanie novych poznatkov o latkach a
materidloch pre diagnostické Ucely. V ramci nuklearnej mediciny sa az 90% c¢innosti zaobera
diagnostickymi metdédami, ktoré zahinaju hodnotenie morfologie a funkcie tkaniv a organov, ¢i
sledovanie biochemickych procesov v organizme aZ na molekularnej urovni. Pre diagnostické ticely
si uz vySe 40 rokov udrziava najvyznamnejSie postavenie radionuklid technécium-99m s
optimalnymi fyzikalnymi charakteristikami (y premena, pol¢as premeny 6,01 hod., energia ziarenia
141 keV) pre diagnostiku. Tradicné technéciové radiofarmakd, ako napr. 9amTc-DMSA, gomTc-
MIBI, 9amTc-HMPAO, sa bezne pouzivaju pri diagnostickych vySetreniach v nukledrnej medicine,
ale v sucasnosti sa vyskum sustred’'uje na Studium radioaktivne znacenych biologicky aktivnych
latok so selektivnou distribuciou, resp. vézbou na proteinové cielové Struktary v organizme, t.j.
enzymy, transportéry, receptory, ktorych zvysSend expresia je charakteristickd pre konkrétne
patologické zmeny. Takéto biomolekuly predstavuji tzv. cielovo-$pecifické radiofarmaka. K nim
je mozné priradit’ aj znacené aminokyseliny ako malé molekuly, peptidy, proteiny a protilatky.
Velky potencial pre uplatnenie maji znac¢ené aminokyseliny, pretoze pre ich vychytavanie bunkami
su nevyhnutné transportné proteiny, vo zvySenej miere exprimované v mnohych typoch tumorov.
Z hladiska ich zobrazovania st najvyznamnejsie transportéry typu LAT1 a ASC.

Pre tito pracu bola ako vychodiskova latka zvolena aromaticka aminokyselina L-tryptofan. Ciel'om
bolo priame znaCenie aminokyseliny s 99mTc s vyuzitim dihydratu chloridu cinatého ako
redukéného skumadla a sledovanie vplyvu zmien reakénych podmienok z hl'adiska latkovych
mnozstiev reaktantov a pH. Pre hodnotenie vplyvu reakénych podmienok na tvorbu reakénych
produktov a pre kontrolu ucinnosti znacenia boli pouzité separacné metddy chromatografia na
tenkej vrstve a zonova elektroforéza s radiometrickou detekciou. Fluorescencnou spektrometriou
boli sledované vplyvy réznej koncentracie Snu na tvorbu komplexu. V kyslom aj neutrdlnom
prostredi dochadzalo k tvorbe zaporne nabitého komplexu s vytazkami 24 - 42%. Dalsie
experimenty budu zamerané na pripojenie radionuklidu k ligandu cez spojovaci ret'azec.

KTIacové slova: samTc, radiofarmaka, diagnostika, aminokyselina

Praca bola uskutocnend s podporou grantu Farmaceutickej fakulty UK ¢. FaF/17/2016.
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Aptamers are ligand-binding nucleic acids with affinities and selectivities that make them
useful for the detection of a variety of compounds and therefore can be utilized as molecular
recognition elements. This fact has motivated many theoretical and experimental studies.
Proposed optimal structure of aptamers with high affinity and selectivity to various compounds
of pharmaceutical interest, mainly drugs and toxins can lead to design of high perceptive
biosensors in course of their detection. The complexes of aptamers may also be employed in
area of medical and environmental research [1].

Our contribution is oriented to the application of theoretical methods for the study of the
recognition of ochratoxin A and diclofenac molecules.

Molecular dynamics simulations (MD) with as precise as possible description of atom
interactions and quantum chemical calculations have been applied for the study of the structure
and interaction of aptamers as well as aptamer-small molecule complexes. The obtained results
are discussed.

Acknowledgements: Support from the FAF UK/50/2016 grant is acknowledged.

[1] McKeague, M.; DeRosa, A.B.: Journal of Nucleic Acids, 2012, Article ID
748913
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Diabetes mellitus (DM) je chronické metabolické ochorenie prejavujice sa pritomnost'ou
hyperglykémie. PoruSené¢ metabolické procesy sacharidov, tukov a bielkovin vedu k vyvoju
chronickych mikrovaskularnych a makrovaskuldrnych komplikacii (DVC), vratane organovo
Specifickych degenerativnych procesov. Tieto komplikacie postihuju drobné kapilary az tepny,
Specifické bunky tkaniv, intersticia, nervové bunky a bunky neSpecifickej imunity. Na
roz$irenie poznatkov o moznom protektivnom ucinku rastlin pri DM a DVC bol sledovany
vplyv zaparov arti¢oky kardovej (Cynara cardunculus L., Asteraceae - CC) a repika lekarskeho
(Agrimonia eupatoria L., Rosaceae - AE) na viaceré parametre experimentalneho modelu
diabetu potkanov, ktory bol navodeny podanim streptozotocinu. Experimentéalne zvierata boli
nahodne rozdelené do 4 skupin (CTRL — kontrolna skupina, UD — diabetick4 neliecena skupina,
AED/CCD - diabeticka skupina, ktorej bol podavany extrakt repika/articoky). Zmeny
Vv hladinach glykémie a hmotnosti boli monitorované pocas 5 tyzdiového intervalu. Po
ukonceni tohto intervalu boli zvieratd usmrtené aby sa mohli stanovit’ zmeny v reaktivite aorty
a aktivite butyrylcholinesterazy (BuChE) v peceni ako aj aktivita ald6za reduktazy (AKR1B1).
Vysledky experimentov poukazuji na podobné antioxida¢né a antidiabetické Uc¢inky oboch
rastlin a na mozZnost’ ich vyuzitia v prevencii vyvoja a progresie cievnych komplikécii diabetu
v klinickej praxi..

Pod’akovanie: praca vznikla s podporou grantov VEGA MSVVa$ SR 1/0646/14 a 1/0048/15.
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Isochinolinové alkaloidy jsou jednou z nejrozsifenéjSich skupin sekundarnich metabolitl a
s vice néz 2500 zastupci, piestavuji rozsdhlou skupinu ptirodnich latek s riiznymi biologickymi
vlastnostmi.! V této skupiné sekundarnich metabolitl prestavuji alkaloidy ¢eledi amaralidaceae
rozsahlou skupinu sloucenin s protinadorovou, antibakterialni, antifungalni, antimalarickou,
antivirovou a analgetickou aktivitou a dale s inhibi¢ni aktivitou vici acetylcholinesteraze a
butyrylcholinesteraze.?

Haemanthamine je jednim z isochinolinovych alkaloidii celedi amarylidaceae. Jednd se o
derivat 5,10-B-ethanofenantridinu, ktery prokazal vyraznou protinadorovou aktivitu vici
riznym liniim nadorovych bunék jako napt. MOLT-4, HepG2, Hela, MCF7, CEM, K562, G-
36, Bj human fibroblast, A 549, OE21, Hs683, U373, SKMEL a B16F10.3

V této préci byly ptipraveny derivaty Haemanthaminu a bude studovan jejich vliv na inhibici
acetylcholinesterazy a butyrylcholinesterazy. Dale bude studovan vliv téchto derivati na
protinadorovou aktivitu.

Tato prace vznikla za financni podpory Univerzity Karlovyv Praze (SVV 260 184)

1. Ziegler, J., Facchini, P.J.: Annual Rewiew of Plant Biology, 59, 2008, 735-769.

2. Kulhankova, A., Cahlikova, L., Novak, Z., Macakova, K., Kunes, J., Opletal, L.:
Chemistry &Biodiversity, 69, 2013, 1120-1127.

3. Van Goietsenoven, G., Andolfi, A., Lallemand, B., Cimmino, A., Lamoral-Theys, D., Gras,
T., Abou-Donia, A., Dubois, J., Lefranc, F., Mathieu, V., Kornienko, A., Kiss, R., Evidente,
A.: Journal of natural product., 59, 2010, 1223-1227.
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2 Vysoka skola chemicko-technologicka v Praze, Technicka 5, 166 28 Praha 6 - Dejvice
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Hlavni kozni bariéra se nachazi v stratum corneum (SC), coz je nejsvrchnéjsi vrstva kize.
Korneocyty v SC jsou obklopeny lipidovou matrix, kterd je sloZzena z ekvimolarni smési
cholesterolu, mastnych kyselin a ceramidt (Cer). Cer s ultradlouhym fetézcem (také zndmé
jako acylceramidy, acylCer) jsou neobvykl¢, ale zaroven nezbytné komponenty lidské kozni
bariéry, ktera chrani lidské télo pred ztratami vody z organismu a zaroven brani vniknuti
exogennich latek do organismu. DalSimu studiu téchto lipidii brani jejich omezena dostupnost.
Cilem této prace bylo pfipravit vSechny lidské acylCer (EOS, EOP, EOdS a EOH) a studovat
jejich chovéani v modelovych lipidovych membranach a vliv na jejich permeabilitu. Klicovymi
kroky syntézy byla Wittigova reakce, vyuziti succinimidyl esteru jakoZto chranici skupiny, pro
zvyseni rozpustnosti a zaroven jako aktivator karboxylové skupiny pro tvorbu amidové vazby
a Yamaguchiho esterifikace pro pfipojeni linolové kyseliny. Finalni acylceramidy byly ziskany
V 11% celkovém vytézku (v gramovém mnozstvi byl vytézek sniZzen na 8%).[1]

Ptipravené acylCer byly pouZity pro ptipravu modelovych membran simulujicich lidskou kozni
bariéru. Dlouhd opakujici se faze (LPP), ktera je nezbytna pro spravnou funkci bariéry se za¢ina
objevovat pii 10% mnoZstvi Cer EOS v membrané. Komplexnost pfipravenych membran se
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ukazala jako velmi dilezita, protoze pii pouziti ptili§ jednoduchého modelu neodpovidaly
permeability modelovych latek pfes membranu pozorovanim in vivo. Proto byl vytvofen
slozit€jsi model za pouziti smési lidskych Cer, na kterém se prokdzalo, Ze po ptidani acylCer
do membrany klesa permeabilita a zlepSuje se jejich bariérova funkce.

Ziskané data ndm v budoucnu mohou pomoci pii 1é¢bé zavaznych koznich onemocnéni, jako
je naptiklad atopickd dermatitida nebo lamelarni ichthyoza.

Prace byla podporovina Grantovou agenturou Ceské republiky (13-23891S) a Univerzitou
Karlovou (SVV 2015-260-183)

1. Opalka, L., et al., Scalable Synthesis of Human Ultralong Chain Ceramides. Organic
letters, 2015. 17(21): p. 5456-5459.
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SALICYLANILIDES FROM DIHALOGENATED SALICYLIC
ACIDS: A COMPARISON STUDY OVER THEIR
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Salicylanilides and their derivatives have shown great promise as antimicrobial agents over the
past years.: 2 On our ongoing efforts in order to explore the influence of different substitutions
on the parent structure of salicylanilides, in terms of activity and cytotoxicity, the introduction
of several substituents is under investigation.®

0]

1 N il
X OH 4 | Qg Pcly PhCl X NN
= —_— H
, H,N - ,
X OH X OH

- R= 4-Br, 3,4-diCl,
X',X“= Cl or Br 4-CF5 or 3,5-diCF4

As a continuation of our previous studies, we report here the synthesis of new salicylanilides’
derivatives containing two halogens at the salicylic part. The antimycobacterial activity of the
new molecules against Mycobacterium tuberculosis (including multidrug-resistant strains), as
well as their cytotoxicity against HepG2 cells were evaluated and compared with their mono-
halogenated analogues.

1. Kratky, M.; Vinsova J., Mini-Rev. Med. Chem., 2011, 11(11), 956-967.

2. Kratky, M.; VinSova J.; Novotna, E.; Mandikova, J.; Trejtnar, F.; Stolatikova, J. Molecules,
2013, 18(4), 3674-3688.

3. Paraskevopoulos, G.; Kratky, M.; Mandikova, J.; Trejtnar, F.; Stolafikova, J.; Pavek, P.;
Besra, G.; VinSova, J., Bioorg. Med. Chem., 2015, 23(22), 7292-7301.
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P-40
STUDIE MOZNOSTI VYUZITi NANOVLAKEN JAKO
SORBENTU PRO ON-LINE EXTRAKCIV HPLC

PARMOVA MARTINA!, CHOCHOLOUSOVA HAVLIKOVA LUCIE?, SATINSKY
DALIBOR?, CHVOJKA JIRI?
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Heyrovského 1203, 500 05 Hradec Kralové; parmovam@faf.cuni.cz

2 Technické univerzita v Liberci, Ustav pro nanomaterialy, pokrodilé technologie a inovace, Bendlova
1409/7, 46001, Liberec 1

Extrakce na pevné fazi (SPE) je nejcastéji vyuzivana metoda pti Gpravé vzorku pied analyzou.
Sorbenty pro SPE jsou neustale inovovany a jedna z moznosti inovace je vyuziti nanovlaken
jako sorbenti pro extrakci. Diky malé velikosti, maji nanovlakna velky povrch, vétsi extrakéni
kapacitu a diky tomu velky potencial vyuZiti v SPE. Nej€astéji vyuZivany proces pro vyrobu
nanovlédken se nazyva elektrospinning (elektrostatické¢ zvlakiiovani). Zvlaknovani probiha z
taveniny nebo z roztoku polymeru v silném elektrostatickém poli. Polyamid 6 polypyrrol a
polystyren jsou zatim nej¢astéji vyuzivané polymery ve form¢ nanovlédken pro SPE.

V dnesni dob¢ je vyzkum také zaméten na automatizaci vSech krokt Gpravy vzorku a nasledné
on-line spojeni apravy vzorku s vhodnou analytickou technikou. Uprava vzorku v on-line
zapojeni je provadéna pfimo v HPLC systému a po extrakci jsou analyty pfimo davkovany na
analytickou kolonu.

Tato prace byla zaméfena na vyuziti nanovlaken jako sorbentd v on-line SPE-HPLC. Testované
analyty byly ze skupiny pyrethroidovych a karbamatovych insekticidi. Rozdilné fyzikalné
chemické vlastnosti zvolenych analytl umoznily popsani extrak¢nich vlastnosti nanovlaken pro
SirSi spektrum latek. Jako testované nanovldkenné polymery byly zvoleny polyamid 6, ktery
byl testovan ve dvou formach, polykaprolakton a polystyren. Jako porovnavaci sorbent byl
zvolen sorbent C18. Byla sledovana retence analytii v priitbéhu ménicich se podminek extrakce
(Cas prepnuti ventilu, promyvaci krok). Uvedené parametry extrakce a HPLC podminky pro
analyzu byly optimalizovany. Za pouziti optimalnich podminek byla testovand linearita a
opakovatelnost pro kazdy polymer.

Tato prace vznikla v ramci projektu Specifického vysokoskolského vyzkumu SVV 260 292
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VYUZITi UHPLC-MS/MS METODY PRO HODNOCENI VLIVU
OCHUCOVADEL NA OBSAH KATECHINU V CAJICH A NA
MATRICOVE EFEKTY
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1 Univerzita Karlova v Praze, Farmaceuticka fakulta v Hradci Kralové, Katedra analytické chemie,
Heyrovského 1203, 500 05 Hradec Krélové; pavlikja@faf.cuni.cz

Katechiny se fadi se do skupiny flavanolt (derivati flavan-3-olu) a patii mezi hlavni slozky
zelenych ¢aju (az 30 % susiny), kde se vyskytuji ve forme epimera a galokatechinii. Jedna se o
vyznamné latky, u nichzZ je zndm znacny antioxidacni U¢inek, taktéz snizuji rizikové faktory
vzniku rakoviny plic, stfeva a jater [1], maji u¢inky anti-histaminové, anti-artritidové,
antivirové, antimikrobialni [2], pozitivni vliv na pamét’ a dlouhovekost. Tato prace vychazi
Z publikovanych vysledkd [3], které poukdzaly na vyskyt matricovych efekti v nckolika
vzorcich ochucenych ¢ajovych nalevli. Analyzované matricové efekty u zelenych ¢aji nebyly
prilis vysoké (od -5.3 % do +10,4 %), stejné jako pocet hodnocenych vzorkli ochucenych caja,
u kterych bylo pfitomno mén¢ celkového mnozstvi katechind, néz v neochucenych forméach.
Jednim z moznych vysvétleni tohoto fenoménu je pritomnost matricovych efektd zptisobenych
pfidanymi ochucovadly nebo pifipadny jiny vliv ochucovadel na tuto hladinu. V rdmci vyzkumu
jsme piistoupili k analyze jak komerén€ dostupnych €ajl, tak i vlastnich 1épe definovanych
smési, pti¢emz se jednalo o ¢aj sackovy (Pickwick) a sypany (Basilur). Z hlediska struktury
jednotlivych analyt bylo nutné pfistoupit k UHPLC-MS/MS analyze, kterd dokazala od sebe
odlisit jednotlivé epimery katechinii a galokatechinti. Pro analyzu byla vybrana ochucovadla,
jez lze nalézt 1 v komer¢nich smésich, a to: plod brusinky, list maty, plod Sipku, citronova kiira,
pomerancova kira, kofen zazvoru, kvét rize, skoficova kiira, citronova trava, kvéty jasminu a
vanilka. Pfidavek téchto ochucovadel Kk analyzovanému caji byl na zakladé prizkumu
komer¢nich smési stanoven na cca 15% tak, aby co nejvice odrazel podminky realnych
cajovych smési, a tim i podminek béZného spotiebitele. Jednotlivé cajové nalevy, byly
pfipraveny v utra-Cisté vodé ptfi 90°C po dobu 20 minut tak, aby vysledky extrakce byly
optimalni a ptitom odrazely skuteénost bézné piipravy ¢aje. Vzorky byly hodnoceny z hlediska
celkového obsahu katechint a vyskytu matricovych efektli. Matricové efekty byly hodnoceny
pomoci metody porovnani smérnic kalibra¢nich kiivek.

[1] N. Sueoka, M. et al. Ann. New York Acad. Sci., 928 (2001), pp. 274-280.
[2] N. Khan, H. Mukhtar, Life Sci., 81 (2007), pp. 519-533.
[3] P. Svoboda, H. VI¢kova, L.Novakova, J. Pharmaceut Biomed. Anal., 114 (2015), pp. 62-70
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METODIKA STANOVENIA TIOPURINOVYCH METABOLITOV
TECHNIKOU HPLC
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1 Univerzita Komenského v Bratislave, Farmaceuticka fakulta UK, Katedra farmaceutickej analyzy a

nuklearnej farmacie, Odbojarov 10, 832 32 Bratislava.

Tiopuriny su latky s imunosupresivnymi vlastnostami, ktoré sa okrem iné¢ho pouzivaji pri
liecbe chronickych nespecifickych zapalov ¢riev (IBD). Tieto latky podliehaji komplexnému
metabolizmu, do ktoré¢ho st zapojené viaceré enzymy.

Tato praca bola orientovand na separaciu tiopurinovych metabolitov predovsetkym
metylmerkaptopurinu (6-MP) v pritomnosti lie¢iv vyuzivanych pri liebe Crohnovej choroby.
6-MP je hlavny produkt reakcie jedného znajdolezitejSich enzymov zapojenych do
metabolizmu tiopurinov - tiopurin-S-metyltransferaza (TPMT). Porovnana bola separacia na
troch analytickych kolénach: HPLC-LiChrospher 100 x RP-8, 125 x 4 mm, 5 um; Kinetex 1,7
um F5100, 50 x 2,1 mm; a ZIC-HILIC 3,5 um, 100 x 2,1 mm. Pouzita bola gradientova elucia
S prietokovymi rychlostami 0,2 — 04 ml/min pri teplote 35 °C a injektovanych objemoch 10 pl
(5 pl vpripade HILIC kolony). Separédcia bola vykonand za pouzitia 10 mmol/l mrav€anu
amonného s pH upravenym na 3,1 kyselinou mravcou (A) a acetonitrilu (B) ako mobilnych faz.
Detekcia bola uskutocnena hmotnostnym spektrometrom Agilent 6520 Accurate Mass Q-TOF
LC/MS a UV detektorom Agilent 1290 DAD.

Metdda bola linearna v intervale 0,1 — 5 pmol/l pre MS detektor a v intervale 0,1 — 100 pmol/I
pre DAD detektor. Medza dokazu bola 0,093802 pumol/l pre MS detektor, resp. 0,884092 umol/l
pre DAD detektor. Medza stanovenia pre MS detektor bola 0,312674 pmol/l a 2,946972 umol/l
pre DAD detektor.

Vyvinuta metéda bude pouzita pre stanovenie aktivity TPMT v realnych matriciach od
pacientov nastavenych na tiopurinovu liecbu.
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SPOJENIE DVOJDIMENZIONALNEJ KAPILARNEJ
ELEKTROFOREZY S TANDEMOVOU HMOTNOSTNOU
SPEKTROMETRIOU A ICH VYUZITIE V PROBLEMATIKE
ENANTIOMERNYCH SEPARACII
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Chiralne molekuly z pohl'adu farmacie reprezentujii zaujimavé latky, pretoze ich ucinok je
v mnohych pripadoch viazany na jeden =z enantiomérov takychto zlucenin. Druhy
Z enentiomérov mdze byt zas spojeny s prejavmi zdvaznych neziaducich ucinkov, resp. moze
reprezentovat’ neprimerant/nadmerni zataz pre organizmus. V praxi je preto potrebné
disponovat’ takymi analytickymi metddami, ktoré su schopné relativne rychlo a uc¢inne
separovat’ jednotlivé enantioméry biologicky aktivnych latok za ich sucasnej jednoduche;j
identifikacie a kvantifikacie. Jednou z takychto metdd je v sucasnosti i kapilarna elektroforéza
(CE). Popri dominantnych akonvenéne pouzivanych chromatografickych metodach
predstavuju techniky CE na zaklade svojej relativnej jednoduchosti a vysokej miery variability
vyznamny analyticky nastroj v pripade separacie ionogénnych latok. Z hladiska prevedenia
chirdlnych separédcii je tato analytickd metdéda mimoriadne cenovo vyhodnd, kedZe
Kk uskuto¢neniu prislusného typu separacii je potrebna jedine implementacie vhodného
chirdlneho selektora do elektrolytového systému CE, ¢o v praxi predstavuje jednoduchy proces
rozpustenia chirdlneho selektora v elektrolyte. Takymto spdsobom odpada potreba pouzitia
vel'mi drahych chirdlnych kolon, ktoré su typické a potrebné pre prevedenie separacie pomocou
vysokoucinnej kvapalinovej chromatografie (HPLC).

Dvojdimenzionalna CE (2D-CE) kombinujuca spojenie kapilarnej izotachoforézy a kapilarnej
zonovej elektroforézy predstavuje mimoriadne citlivy analyticky nastroj, ktorého pouZitim je
mozné niekol’konasobne znizit medze detekcie analytov ionogénneho charakteru, a tak
posunut’ analyzu samotnt do stopovych oblasti, a to len s pouzitim konvenénych detekénych
technik vyuzivajucich UV-VIS spektrofotometriu. On-line spojenie takéhoto 2D-CE systému
s vysoko citlivymi a selektivnymi detekénymi technikami, akou je tandemova hmotnostna
spektrometria umozinuje posun analyz az do ultrastopovych oblasti, o vo vyznamnej miere
prispieva K detailnejSiemu monitorovaniu hladin lie¢iv aich metabolitov, resp. hladin
biologicky vyznamnych latok v biologickych tekutinach I'udského organizmu. Spojenie 2D-CE
s tandemovou hmotnostnou spektrometriou v oblasti chiralnych separacii moze reprezentovat’
vyznamny posun nielen v oblastiach jednoduchej kontroly kvality chirdlnych lieciv, ale i1 vo
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farmakokinetickom a/alebo farmakodynamickom popise ich spravania sa v l'udskom
organizme.

Krlucové slova: Kapilarna -elektroforéza. Izotachoforéza. Hmotnostnd spektrometria.
Feniramin. Chiralne selektory. Enantiomérna separacia.

Pod’akovanie: Tato praca vznikla s podporou grantov VEGA 1/0873/15, KEGA 022UK-
4/2015 a grantu Farmaceutickej fakulty Univerzity Komenského FaF UK/3/2016.
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Zdravé Zzivotné prostredie je popri zivotnom S$tyle ¢loveka jeden z rozhodujucich
¢initel'ov ovplyvnujuci zdravotny stav obyvatel'stva. V poslednych desatrociach stupa zaujem
o Studium ucinku prvkov na rastliny, zivo¢ichy a hlavne cloveka. Skusenosti s nutriénymi
chorobami domadcich zvierat poukazuji na mnohé situacie, pri ktorych geochemické
charakteristiky mo6zu mat’ vyrazny vplyv na zdravie alebo produktivitu v stvislosti so zdrojom
stopovych prvkov. Uvedené vyskumy poukazuju na zmeny v pdde a trode rasticej na nej,
hlavne z dovodu znecist'ovania vod chemickymi latkami. Znecist'ujliice latky sa tak hromadia v
potravinom retazci a I'udia su vystaveni ich neziadicim u¢inkom prave konzumaciou pitnej
vody, ryb, zeleniny,... a v neposlednom rade i rekreacnymi aktivitami. Znecistujuce latky
prenikaji do zivotného prostredia z pol'nohospodarstva, priemyslu, ¢i uz ako hlavné alebo
neumyselne vypustané vedl'ajsie produkty spalovania,... Preto, z ddvodu ochrany vod ako aj
ich zachovania pre nasledujtiice generacie, jednym z dolezitych cielov je zakladny monitoring
niektorych tazkych kovov v réznych typoch vod. (1)

Ciel'om nasej prace bolo stanovenie vybranych prvkov v réznych typoch vod z okresu
Nové Zamky metodou diferencnej pulznej voltampérometrie. Pri stanoveniach bol pouzity
elektrochemicky analyzator 663 VA Stand for Metrohm Autolab. Vyhodami pouzitej metody
st nizka medza stanovitel'nosti, spravnost’ vysledkov, dobra reprodukovatel'nost” merani, ako
I polykomponentnost’, rychlost’ a ekonomi¢nost. Vysledky nasho stanovenia prvkov boli
verifikované s vysledkami ziskanymi metédami - hmotnostna spektromeria s indukc¢ne
viazanou plazmou a atdmova emisné spektrometria s indukéne viazanou plazmou.(2,3)

Praca bola podporena grantovou ulohou grantovej agentiry MS SR VEGA &. 1/0873/15.

(1) Plankova A, Havranek E, Miku§s P: Vyuzitie galvanostatickej rozpustacej
chronopotenciometrie pri analyze vybranych prvkov vo vzorkach biologického povodu.
Pokroky vo farmaceutickej chémii 1., s. 131-140, 2016

(2)GAJDOS, Richard. Stanovenie vybranych prvkov vo vzorkiach vod zo Slovenska.
[Diplomovéa praca]. Richard GajdoS. - Univerzita Komenského v Bratislave. Farmaceuticka
fakulta; Katedra farmaceutickej analyzy a nuklearnej farmécie. Skolitel: RNDr. Alexandra
Plankova, PhD., Bratislava, FaF UK, 2016, pocet stran: 106 s.

(3)KAJAN, Marek. Analyza vod diferen¢nou pulznou voltampérometriou. [ Diplomova praca].
Marek Kajan, - Univerzita Komenského v Bratislave. Farmaceuticka fakulta, Katedra
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farmaceutickej analyzy a nuklearnej farmacie. Skolitel: RNDr. Alexandra Plankova, PhD.,
Bratislava, FaF UK, 2016, pocet stran: 100.
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Pyrazine is a small heterocycle, which is suitable for various chemical modifications. Pyrazine
occurs as a part of many significant biologically active substances and clinically used drugs.
One of the most important pyrazine derivatives is pyrazinamide. This first-line antitubercular
drug plays a unique role in tuberculosis treatment for its sterilizing effect on semi-dormant
tubercle bacilli and helps to shorten the duration of the treatment.?

In this work we focused on preparation of 3-aminopyrazine-2-carboxamide derivatives. Two
series of N-alkyl-3-aminopyrazine-2-carboxamides (1) and substituted 3-amino-N-
phenylpyrazine-2-carboxamides (2) were synthetized. The starting 3-aminopyrazine2-
carboxylic acid reacted with carbonyldiimidazole (CDI) to obtain a semi-product, which was
converted to final structure by reaction with alkylamine or substituted aniline. Microwave
irradiation was used to form amide bond.
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R = pentyl - octyl
R" = H; 2,5-CHj; 4-CH,CHg; 2,4-OCHg; 4-OH; 3,4-Cl; 2,4-F; 3-CF3; 2-CI-5-CHj3

Prepared compounds were characterized with analytical data and tested in vitro for their
antimycobacterial (M. tuberculosis H37Rv, M. avium, M. kansasii and M. smegmatis),
antibacterial and antifungal activity. Activity was expressed as minimal inhibitory
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concentration in pg/mL for mycobacterial strains and in pmol/L for bacterial and fungal strains.
3-Amino-N-octylpyrazine-2-carboxamide exerted moderate activity against M. tuberculosis
and M. avium (MIC = 50 ug/mL) and interesting activity against M. kansasii (MIC = 25
pg/mL).

The most active compound against Candida albicans was compound 3-amino-N-(4-
ethylphenyl)pyrazine-2-carboxamide with MIC = 7.81 pmol/L and 3-amino-N-(3-
(trifluoromethyl)phenyl)pyrazine-2-carboxamide was the most effective substance against
methicillin resistant Staphylococcus aureus with MIC = 1,95 umol/L. Structure activity
relationship will be discussed.

The study was supported by the Grant Agency of Charles University, project
B-CH/1594214 and SVV 260 291.
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Glucosylceramides (GCer) are precursors for all ceramide (Cer) types in the stratum corneum
(SC) and their hydrolysis by B-glucocerebrosidase (GCerase) is important in the formation of
the epidermal permeability barrier. [1] Decrease in Cer content in patients with Gaucher disease
is related to decreased GCerase activity. [2] We studied how the presence of GCer and/or lack
of Cer influences permeability barrier properties of model SC lipid membranes.

The SC model membranes were prepared as an equimolar mixture of Cer or GCer in different
ratios, Chol, FFA and 5% of CholS. We used the full spectrum of isolated human SC Cer (hCer).
hCer were in the membranes subsequently replaced by 5, 10, 25, 50 and 100% of GCer. Also
membranes with decreased hCer fraction were prepared. Four permeability markers — water
loss through the membrane (TEWL), opposition to electrical current and steady state fluxes of
theophylline and indomethacin, were evaluated. The membrane microstructure was
characterized by X-ray diffraction.The replacement of 5 — 25% of hCer by GCer led to
impairment of the permeability of the prepared membranes to all 4 permeability markers. At
these concentrations, the presence of GCer is a stronger contributor to this disturbance than a
lack of hCer. The reduction of hCer to 50 or 0% showed that the lack of hCer disturbs the
barrier, while the larger GCer/hCer ratio or complete replacement of hCer by GCer has no
negative effects on permeability.

In conlusion, we confirmed that the accumulation of free GCer associated with their incomplete
processing contributes to altered permeability barrier properties in skin disorders. However,
this barrier perturbation by free GCer seems to be concentration-dependent.

This work was supported by the Czech Science Foundation (13-23891S) and Charles University
in Prague (GAUK 936216, 1868214, 88615 and SVV 2016-260291).
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Catechins show various health beneficial effects and they are best known for their antioxidant
activity. High amount of these flavan-3-ol derivatives is contained in leaves of Camellia
sinensis (Theaceae). Post-harvest processing of tea leaves is an important factor determining a
type of tea and affecting tea polyphenol content and also polyphenol composition. According
to the level of fermentation, three basic tea types are distinguished including non-fermented
green tea, partially fermented oolong tea and fully-fermented black tea. Fermentation is an
enzymatic oxidation process that converts monomeric phenolic compounds into dimers,
oligomers and polymers. Therefore, monomeric catechins predominate in green tea whereas
dimeric and polymeric theaflavins and thearubigins in black tea.

The major catechins contained in fresh tea leaves include epigallocatechin gallate,
epigallocatechin, epicatechin gallate and epicatechin. During post-harvest processing and
storage of the tea leaves catechins are prone to oxidation, epimerization, polymerization and
degradation. Oxygen, humidity, temperature, metal ions and pH of the system cause these
chemical changes. UHPLC-MS/MS method was developed and validated to determine these
catechins and their non-epimeric forms in tea infusions. Sample preparation step and
chromatographic separation were simplified as much as possible to speed up the analysis and
thus decrease the risk of analyte degradation.

Complex matrices such as tea leaves contain a lot of constituents that may co-elute with the
target analytes and then influence their ionization in the ion source of the mass spectrometer.
This results in a matrix effect phenomenon which is considered as the most important drawback
of the LC-MS coupling. To get rid of these undesirable effects high dilution of the formed tea
infusion was applied as higher dilution leads to higher probability of matrix effect elimination.

The resulting UHPLC-MS/MS method was employed for determination of eight catechin
derivatives in flavored and unflavored green, white and black tea samples.

The authors gratefully acknowledge the financial support of the Charles University in Prague;
SVV 260 292.

121


mailto:svobodp1@faf.cuni.cz

P-48

HETEROCYKLICKE SLOUCENINY OBSAHUJICI
3,5-DINITROFENYLOVY FRAGMENT: STUDIUM VZTAHU
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Tuberkuléza (TB) je infekéni onemocnéni, které se 1 ptes existenci ucinné terapie a
ockovani nedati dostat pod kontrolu. Naopak, velkou komplikaci 1¢cby TB se stavaji
rezistentni kmeny Mycobacetrium tuberculosis, jejichz vyskyt se zvySuje diky nedostate¢né
zdravotnické péci v nejvice zasazenych regionech a faktu, ze n€kolik desitek let nebyla
uvedena do Sir$i klinické praxe zadné nové 1é€ivo. Az v roce 2011 a 2012 byly schvaleny dvé
nové antituberkulotické 1é¢iva, avSak pouze pro 1é€bu onemocnéni zpisobenych rezistentnimi
kmeny, kde jiz selhala standardni terapie.

V nasi skupiné byly vyvinuty substituované tetrazoly a oxadiazoly obsahujici ve své struktuie
3,5-dinitrofenylové uskupeni. Tyto latky vykazuji vysokou a selektivni in vitro G¢innost proti
mykobakteriim, véetné multirezistentnich kmend, a nizkou in vitro cytotoxicitu proti lidskym
bunéénym liniim. Navic bylo v in vitro studiich prokazano, Ze studované nitro latky nemaji
genotoxické ¢i mutagenni ucinky.

V této praci jsme se zaméfili na studium kli¢ového 3,5-dinitrofenylového uskupeni. Byly
pfipraveny derivaty s dal$im substituentem v poloze 2 nebo 4 a navic byly pfipraveny
analogy, ve kterych byla jedna nitroskupina nahrazena jinou elektronakceptorovou skupinou.
U piipravenych latek byly studovany vztahy mezi jejich strukturou a antimykobakteridlnim

ucinkem.
Tato prace byla podporena Grantovou Agenturou Univerzity Karlovy (projekt 361215/2015),

Grantovou Agenturou Ceské Republiky (projekt GACR 14-08423S) a Karlovou Univerzitou
v Praze (projekt SVV 260 291).
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SULFATHIAZOLOVYCH DERIVATU
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Tuberkuloza (TB) a jeji rezistentni formy — multirezistentni (MDR-TB), extenzivné rezistentni
(XDR-TB) a totalné rezistentni (TDR) TB — patii celosvétové mezi jedny z nejéastéjsich pticin
umrti mezi infekénimi chorobami, piedevs§im v rozvojovych zemich. Lécba TB je zdlouhava,
podle typu rezistence trva 6-18 mésict a vyzaduje vzdy kombinaci nékolika antituberkulotik
najednou. S délkou a slozitosti 1é¢by roste riziko narlstu rezistence, zatéz pro organismus i
ekonomiku a vysoky podil vedlejsich Gi¢inki antituberkulotik?.

Sulfonamidy jsou chemoterapeutiky, ktera byla v minulosti Siroce studovana a vyuzivana
k 1é¢bé bakterialnich a protozoarnich chorob, ovSem jejich vyznam poklesl kvuli nardstu
ziskané rezistence?. Bylo oviem prokazano, ze kmeny M. tuberculosis véetné téch rezistentnich
jsou in vitro citlivé na klinicky dosazitelné koncentrace sulfonamidt, ev. v kombinaci s
trimethoprimem, coZ opét nastartovalo dal§i vyzkum sulfonamidi jakozto potencidlnich

antimykobakterialnich latek, a to i viiéi atypickym kmentim?®,

Schéma 1. Schéma pripravy derivatii sulfathiazolu v prostredi acetonitrilu (MeCN) pri teploté
varu, kdy R = alkyl, cykloalkyl, aryl ¢i arylalkyl.

%

H
N [ -
s/ \r ’N\ S \[)
sl + _C®* 'R ——>» o] DN
/@/\0 N\/> 0” MeCN R JL /O/ 0 N/
H,N N °N

Pfipravené mocoviny na bazi sulfathiazolu byly hodnoceny in vitro vici Mycobacterium
tuberculosis Hz7Rv a atypickym mykobakteriim (M. avium, M. kansasii). Nejlepsich hodnot
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dosahovaly sulfathiazolové mocoviny odvozené od cyklohexyl- a fenethyl isokyanatu (viz

Tabulka 1.).

V alkylové tad¢ methyl- az dodecyl- dosahoval nejlepsich MIC hodnot methyl-, coz by
nasveédCovalo preferenci méné objemného substituentu. To ovSem bylo vyvraceno kondenzaci
sulfathiazolu s objemnymi cyklohexylem a fenethylem, kdy byly ziskany nejefektivné;jsi
derivaty z celé fady. Vyznamné je zejména zjiSténi, ze jejich aktivita proti M. tuberculosis

v

vyrazn¢ prevysuje vychozi sulfathiazol. Pro stanoveni piesnéjSich a spolehlivéjsich SAR je tedy

dalsi rozsiteni této syntetické knihovny nezbytné.

Tabulka 1. Nejaktivnejsi derivaty sulfathiazolu

o
\

H
5-N S
e
H,N

MIC [uM]
M. tuberculosis M. avium M. kansasii M. kansasii
R
331/88 330/88 235/80 6509/96
14d 21d 14d 21d 7d 14d 21d 7d 14d 21d
Cyklohexyl 4 8 62,5 125 4 4 8 4 8 16
Fenethyl 4 4 32 62,5 4 4 4 2 4 4
Sulfathiazol 32 62,5 62,5 62,5 2 4 4 1 2 2
INH 0,5 0,5 >250 >250 >250 >250 >250 4 8 8
Citace:

1.Global tuberculosis report 2014, http://www.who.int/tb/publications/global_report/en/

(citovano 21-4-2016

2. J. D. Smilack, Mayo Clin. Proc., 74, 1999, 730-734.

3. M. Kratky et al., Chem. Pap., 69, 2015, 1108-1117.
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METHOD - A PHARMACOLOGICAL STUDY
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A study with drug efavirenz (EFV), a non-nucleoside reverse transcriptase inhibitor, used in
combination with other drugs in treatment of HIV-patients, was performed by the Group of
Experimental Pharmacology and Toxicology. The aim of this experimental work was to
develop an HPLC method for analysis of EFV in biological samples obtained in this study.
Three sample types with different matrices were analyzed — samples from transport studies on
cellular models (A), samples from perfusion of rat placenta (B) and placenta lysate samples
after perfusion (C). Because of low real sample volume (50 — 100 uL), commonly used
techniques such as liquid-liquid extraction and solid-phase extraction were excluded. Filtration
of samples accelerated by centrifugation was tested, but without sufficient results. Finally,
direct injection of samples in OptiMEM® medium (A) after dilution with internal standard (IS)
and direct injection of samples in Krebs perfusion liquid (B) without any treatment (no
sufficient IS was found) onto analytical column with high pore size (5 um) guarded with pre-
column was used. Placenta lysates (C, volume of 1 mL) were treated by SPE procedure,
evaporated, reconstituted in mobile phase and measured.

Analyses of all sample types were performed on HPLC system Nexera X2 (Shimadzu
Corporation, Japan) using Discovery HS C18 analytical column (150 mm x 4.6 mm, particle
size of 5 um) with OptiGuard 1 mm CI18 guard column (SUPELCO) under following
conditions: mobile phase ACN-water (65:35, v/v), flow rate of 1.6 ml/min, temperature of
25°C, sample volume of 10 pL and UV detection at 245 nm. Sample analysis took 5 minutes.
HPLC method was optimized and validated for each type of matrix. 820 real samples were
analyzed and obtained data will be used by the Group of Experimental Pharmacology and
Toxicology.

The authors acknowledge support of the Project of specific research, SVV 260 292, and by the
Grant Agency of the Czech Republic, GACR P303/120850.
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A simple method for quantification of tiaprofenic acid in blood by solid-phase microextraction
coupled off-line with high-performance liquid chromatography has been developed.
Tiaprofenic acid /2—(5-benzoyl-2-thienyl)propionic acid/ is classified as non-steroidal anti-
inflammatory drug (NSAID). NSAIDs are most frequently prescribed in rheumatology for their
analgesic and anti-inflammatory effect. The best extraction conditions were obtained when
fiber was immersed into diluted blood sample, pH of which had been adjusted to 2.9 by
phosphoric acid (10%) and centrifuged. Sorption of tiaprofenic acid onto the fiber was being
executed for 20 min, whereas desorption to 200 pl of methanol lasted 15 min. The analysis was
performed on reverse phase column, mobile phase was methanol-phosphate buffer 3:2 (pH 3.0)
and detection at 306 nm. 20 pl was injected. Naproxen was used as an internal standard for
quantitative determination. After developing the method it was validated; it showed a good
linearity (10 to 500 pg ml™?), with the regression coefficient of 0.997. The photosensitivity of
tiaprofenic acid was taken into account. The method was used for determination of tiaprofenic

acid concentration in rabbit blood.
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