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Paclitaxel (PTX) je cytostatikum pochazejici z tisu Ta-
xus brevifolia. Dnes je PTX vyuzivan pii 1é¢bé rakoviny va-
jeGniku a prsu'. Piiprava cilenych derivata paclitaxelu je moz-
nosti jak snizit jeho vedlejsi negativni u€inky. Cileny derivat
je komplexem tfi molekul: cytostatika, raménka a navigacni
molekuly.

Naviga¢ni molekula je biologicky aktivni latka, na je-
jichz receptorech je cileny derivat zachycen, a proto dochazi
k zakoncentrovani 1éku pouze na vybranych tkanich. Navi-
gacni molekulou jsme zvolili peptidicky hormon GnRH. Ci-
lem hormonu jsou GnRH receptory na povrchu bunék rakovi-
ny prsu, vajecnikl a prostaty, na nichz se vyskytuji ve zvyse-
né koncentraci’.

Byla pfipravena raménka vhodna pro navazani GnRH
napt. PTX-sukcinyl-triethylenglykol, PTX-sukcinyl-Phe-Phe-
OH, PTX-chloracetylglycin, PTX-maleimidomaselna kyseli-
na a mnoho dalgich®™. Byly také pfipraveny kompletni cilené
derivaty paclitaxelu. Aktivita téchto latek je testovana na
vybranych tkanovych kulturach.

Tato prace vznikla za podpory grantu AVOZ50380551.
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Surprisingly, there are only few literature precedents for
the synthesis of N-(a-ketoacyl)anthranilic acids 7, despite the

690

Sekce 2 — postery

(0]
_( 2 HslO _~ o)
R3 | R 5/06 Rs(j(
N N 2
o A
1 1
u R I R O

R'=H, Me; R? =Et, Ph; R®= H, 6-OMe, 7-OMe, 8-OMe

fact that this entities posses interesting chemical and bio-
chemical properties. For example, N-pyruvoylanthranilic acid
and its derivatives are metabolites of a number of microorgan-
isms'. From the synthetic standpoint, N-(a-ketoacyl)
anthranilic acids I and derivatives promise to be useful syn-
thons for construction of different heterocycles, which has
already been exemplified by the synthesis of 4H-benzo[d]
[1,3]oxazin-4-one>*, 1H-benzo[e][1,4]oxazepine-2,5-dione,”
and quinazolin-4(3H)-one skeletons®. As a part of our contin-
ued interest in the reactivity of 3-hydroxyquinoline-2,4
(1H,3H)-diones I, we have studied their reactivity towards
paraperiodic acid, and found out that an oxidative ring open-
ing takes place to afford I. Factors that influence the reactivity
of compopunds 1II, including the substitution pattern
(R" - R®), reaction medium, and temperature were studied. N-
(a-Ketoacyl)anthranilic acids I were obtained in moderate to
good yields.

This study was supported by the Czech Science Foundation
(Grant No. 203/07/0320), by the Ministry of Education, Youth
and Sports of the Czech Republic (Project MSM7088352101
and Joint Project Nr 9-06-3 of Programme KONTAKT), and
the Slovenian Research Agency (Projects P1-0230-0103 and
Joint Project BI-CZ/07-08-018).
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III beta-tubulin se hromadi v misté degradace neurond,
coz vybizi k wvyuziti jako perspektivniho diagnostika
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k identifikaci neurodegrada¢nich procest. TU-20 je mys$i
monoklonalni protilatka IgG1 specificky syntetizovana proti
C-konci lidské tidy IIT beta-tubulinu'.

Pro ovéfeni specifity TU-20 a jejiho scFv fragmentu’
bylo zvoleno srovnani biodistribu¢ni farmakokinetiky obou
preparati radioaktivng znagenych '°I — jak ve zdravych my-
Sich, tak v my$ich s rozvinutou amyotropni lateralni sklerézou
(ALS — exprimace SOD1 mutace)’. Jodace protilatky a jejiho
scFv fragmentu probihala pii oxidaci chloraminem-T*, purifi-
kace probihala na gelové koloné, bioanalytické vlastnosti byly
ovéteny pomoci bis-tris gelové elektroforézy a testem ELISA.
V biodistribuéni studii u zdravych mysi (typ wild-type (+/+)
B6CBA) byly u '*I-scFv i '*I-TU-20 zvoleny ¢asové interva-
ly 3 az 144 h. U '®I-scFv TU-20 byly pologasy eliminace
vypocitany podle dvoukompartmentového modelu 2,3 h
a 62,4 h, "PI-TU-20 vykazovala polotasy 8,6h a 150,7 h.
Aktivita navazana na scFv fragment se primarné akumuluje
ve §titné zlaze a travicim Ustroji. Zatimco TU-20 se b&hem
Sesti hodin distribuuje v organech hrudni a bfisni dutiny.

V komparativni studii byla zvolena transgenni populace
G93A1 Gur. Vzhledem k obtiznému mnozeni byly zvoleny
jednoglenné kinetické body — u '*I-scFv 3 h a u '*I-TU-20
6 h. Nejvyznamnéjsi rozdily v distribuci byly pozorovany
v oblasti svald koncetin, michy a patefe. Nejvétsi retenci akti-
vity preparatii vykazovala kaudéalni ¢ast michy i patete.

Zavérem lze shrnout, ze TU-20 vykazuje lep$i imu-
nospecifitu vic¢i neurodegradacnim procestim, ale ma poma-

cifitu, ale vykazuje vyrazné rychlejsi kinetiku.

Studie byla vypracovina za podpory projekti E!3177—
DIAGIM (1P040E167), E!2510-NEUROTUB(0E91) a IB-
S1048301.
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Klinicky zajem o aminokyseliny radioaktivné znacené
fluorem-18 stoupa spolu s rozvojem pozitronové emisni to-
mografie (PET). O-(2-["*F]fluorethyl)-L-tyrosin (['*F]FET)
patii mezi slibné slouceniny pro diagnostiku mozkovych na-
dort!. Rychla akumulace v nadorové tkani a nizka absorpce
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vnormalni tkéni jsou hlavnimi vyhodami ["*F]FET oproti
2-["*F]fluoro-2-deoxy-D-glukodze, ktera je dnes nejéast&ji uZi-
vanou slougeninou pro PET. Nasim cilem bylo [*F]FET pfi-
pravit na naSem pracovisti a provést s nim preklinickou studii
na potkanech.

Syntéza ["*F]FET je zaloZen4 na nukleofilni “*F-fluoraci
prekurzoru O-(2-tosyloxyethyl)-N-trityl-L-tyrosinu tert. butyl-
esteru v acetonitrilu za piitomnosti soli tetrabutyl amonia’.
Nasledna deprotekce chirdlniho uhliku se provadi 5SM HCIL.
Vzorek ziskany separaci reakéni smési pomoci HPLC na re-
verzni fazi (10% ethanol jako mobilni faze) se nakonec zbavi
nadbytku ethanolu odpatenim a jeho pH se upravi acetatovym
pufrem.

Pro preklinickou studii se pouzili potkani s podkozné
implantovanym nadorem typu C6°, kterym byl podan roztok
['|F]FET o primérné aktivité 43 MBq. Poté byli potkani sni-
mani na PET kamefte. Fyziologicka ditribuce byla provedena
ve zdravych potkanech v intervalech 30 a 60 min.

Radiochemicky vytézek korigovany na rozpad byl
53£5 % pii celkovém Case ptipravy 110 minut. Vyssiho vy-
tézku by bylo mozné dosadhnout pouzitim trifluoroctové kyse-
liny k deprotekci. Ta musela byt nahrazena HCI, protoze
komponenty automatizované¢ho systému, ktery byl pouzit,
jsou k TFA citlivé. Radiochemicka Ccistota byla ptes 95 %,
enantiomericka Cistota byla 100 % a pH se pohybovalo kolem
5,0.

PET studii potkant s implantovanymi nadorovymi bun-
kami byly vSechny gliomy zobrazeny s vysokym kontrastem.
Pii fyziologické distribuce se ukazalo, Ze absorpce aktivity v
organech je rovnomérna kromé slinivky, ve které se fluorova-
né aminokyseliny zvySené¢ akumuluji.

Zaveérem lze fici, Ze jsme na naSem pracovisti piipravili
O-(2-["*Ffluorethyl)-L-tyrosin v kvalité vhodné pro PET
studie.

Tato préce vznikla za podpory grantu MPO CR 24-1TP1/055.
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Chemie a syntéza indolu a jeho derivati se t&é$i pozor-
nosti organickych chemiku jiz vice nez 120 let. Za tuto dobu
bylo pfipraveno a objeveno statisice pfirodnich, vyznamné
biologicky aktivnich, ale i syntetickych slou¢enin. At uz jsou
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to ruzné psychotropni latky (psilocin, psillocibin), neuro-
transmitery a regulatory biorytml (serotonin, melatonin),
rostlinné hormony (indolyl-3-octova kyselina) nebo jeden
z nejvyznamnéjsich derivatt indolu, esencidlni aminokyselina
tryptofan.

Nasim zajmem je vyuzit této velké biokompatibility
indolového skeletu k ptipravé novych biologicky aktivnich
latek. Dosud neexistovala analogie, tedy zadna strukturni
podobnost s jiz zndmymi inhibitory cyklin-dependentnich
kinas, tzv. CDK inhibitory, na bazi 6-(benzylamino)purinu
(olomoucin, roskovitin, apod.). V této praci se snazime chybé-
jici mezeru vyplnit. To znamena, pfipravit skupinu derivata
indolu, které jsou substituovany v poloze 1, 4 a 6, coz odpovi-
da substituentim na skeletu purinu v polohach 2, 6 a 9 (viz
Schéma 1). Pii ptipraveé se vychazi bud’ z odpovidajicich dini-
troderivatli indolu nebo je vychozi latkou 4-substituovany
halogenindol.

R2 R2
s 4 3 6 5 N7
1N NS
6 \2 ;‘\ _ \>B
R3 N R37 3N Ne

7

R1 R1

Schéma 1. Schématické zobrazeni skeletu indolu a purinu

Studované latky jsou charakterizovany Sirokym spektrem
fyzikalné-chemickych technik (CHN analyza, FTIR, hmot-
nostni a multinuklearni NMR spektroskopie). V soucasnosti
jsou ¢inény pokusy o pfipravu vhodnych monokrystali. Geo-
metrie slouenin, stejné tak jako vypocet nékterych fyzikalne-
chemickych vlastnosti slou¢enin, bude studovan pomoci DFT
vypocti. Pfedpokladame také, ze biologickd aktivita téchto
indolovych sloucenin bude pfinejmenSim stejné¢ vyznamna
jako je tomu v pfipad¢ jejich purinovych analogti.

Tato prdce vznikla za podpory Vyzkumného zdméru
MSM619895218.
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Piperazinovy motiv je soucésti struktury mnoha 1éCiv.
Vyskytuje se napt. v 1é€ivech pusobicich proti zhoubnému
déleni bunék. Dale tento strukturni motiv muzeme najit
v latkach, které maji 1é¢ebné ucinky pfi schizofrenii, maniich
atd.

Z literatury je znamo mnoho reakci pfipravy monosubsti-
tuovanych piperazind. Jednim z velmi Casto v syntéze pouzi-
vanych derivatd piperazinu je methoxykarbonylpiperazin,
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jehoz priprava je popsana ve vodném roztoku reakci methy-
lesteru chlormravenci kyseliny s piperazinem pfi pH 3. Reak-
ce probiha s 30% vytézkem'. Daldim v primyslu vyuZivanym
derivatem je benzylpiperazin, napt. ve formé hydrochloridu,
ktery se pfipravuje reakci bezvodého piperazinu s piperazi-
nem dihydrochloridem a benzylchloridem v ethanolu. Vyté-
7ek této reakce se pohybuje kolem 90 % (cit.?, vztazeno na
bezvody piperazin), ale vedlej$im ,,odpadnim“ produktem je
piperazin dihydrochlorid, ktery je z reakcni smési izolovan ve
stejném mnozstvi, jako byl do reakce vloZen. Z literatury je
také znama ptiprava butylpiperazinu a to reakci piperazinu
s butylbromidem v ethanolu za pouziti triethylaminu. Vytézek
reakce je 31 % (cit.).

V piispévku budou prezentovany vysledky studie mono-
substituce piperazinu na atomu dusiku alkyla¢nimi, acyla¢ni-
mi ¢inidly a monosubstituce reakci s kaprolaktamem.

Tato prdce vznikla za podpory grantu Ministerstva priumysiu
a obchodu Ceské republiky, projekt ¢. 2A-1TP1/090.
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V navaznosti na dfive syntetizované slouceniny' byla
nékolikastupfiovou syntézou vychazejici ze 4-substituovaného
nitrobenzenu'? pripravena série titulnich latek (viz Sché-
ma 1).

Pripravené slouceniny byly podrobeny testovani na akti-
vitu proti nasledujicim kmentim mykobakteria: M. tuberculo-
sis (My 331/88), M. kansasii (My 235/80 a My 6509/96) a M.
avium (My 330/88).

Slouceniny s alkylsulfanylsubstituci s délkou fetézce C7-
C16 vykazuji dobrou antimykobakterialni aktivitu, kterd se
blizi proti kmenim M. tuberculosis (My 331/88) a M.
kansasii (My 6509/96) aktivité standardu, kterym byl isonia-
zid. Aktivita téchto latek proti kmenim M. kansasii (My
235/80) a M. avium (My 330/88) je vyrazné vyssi nez ucin-
nost standardu. Slouceniny s kratSim fetézcem a s fenylsulfa-
nylsubstituci vykazuji daleko niZ§i antimykobakterialni akti-

vitu. Nejuginngjsi latky vykazuji hodnoty MIC = 4-8 pmol 1™
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R84{<:j>*NOZ
Ln
RS‘%<::>F*NH2

R = alkylsulfanyl, fenylsulfanyl

Schéma 1. I — thiol, akt. méd’, uhli¢itan draselny, DMF; II - chlo-
rid cinnaty’; IIT — chlorovodik; IV - 1. N,N-dimethylkyanamid'

na vSechny kmeny mykobaktéria na rozdil od isoniazidu,
ktery je velice malo ucinny proti nékterym testovanym kme-
nim.

Prdace byla podporena  vyzkumnym  zdamerem  MSM
0021620822 a grantem GA UK 299/2006/B-CH/FaF.
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1,8-Naphthaleneimide is chromophore exhibiting inter-
esting spectral and photophysical properties. Its simple and
complex adducts with sterically hindered amines were investi-
gated with fluorescence spectroscopy'?. In order to complete
these studies the novel probes containing 1,8-naphthalimides
as chromophore and one structural units of sterically hin-
dered amine stabilizer (HAS) in different positions were syn-
thesized. One probe has got HAS unit situated on naphthalene
ring in position 4 and imino nitrogen was substituted by n-
butyl groups (BUNR).

BUNH H —N
BUNO -O
BUNOR RO

Another type of probe represented HAS unit in imino
composition, along with substitution of position 4 of naphtha-
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lene ring by electron donating dimethylamino group
(DMANR).

H DMANH

N :
CHy— O* DMANO
OR DMANOR

Absorption and fluorescence spectra of probes based on
adducts of 1,8-naphthaleneimide and sterically hindered
amine were taken in solution as well as in polymer films. In
absorption spectrum the longest wavelength band of both
types of probes lies in the range 390 up to 430 nm, depending
on the medium. In fluorescence spectrum the maximum lies in
the range 460 up to 530 nm. In polar media the maxima of
absorption and fluorescence are red shifted as compared with
less polar media. The fluorescence is observed for all probes
but there is distinctly higher fluorescence intensity for parent
amine and alkoxyamine as respective monoradical. The extent
of fluorescence enhancement comparing amine and
alkoxyamine derivatives with biradical is in the range 2—10
depending on the medium and for both pairs BUNH/BUNO
and DMANH/DMANO. The extent of intramolecular quench-
ing is sligthly larger for the BUNH/BUNO pair.

Authors thank agency VEGA for support through the projects
2/6015/26 and 2/5108/25 and Grant agency for APVV-51-
004904.
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Sietovanie polymérov je casto pouzivanou metddou
modifikacie vlastnosti materialov. V poslednom ¢ase st zauji-
mavym objektom $tudia biodegradovatel'né plasty. Z nich sme
ako matricu pre drevoplasty uspesne testovali polykaprolak-
ton. Podobnym materidlom je aj kopolymér kyseliny adipovej
a tereftalovej a 1,4-butandiolu, ktory pod obchodnym nazvom
Ecoflex vyraba firma BASF. Vzhl'adom na mozné vyuzitie
sietovania na modifikaciu tohto polyméru (¢i uz samotného,
alebo ako matrice pre kompozity, ¢i ako zlozky zmesi dvoch
polymérov), v tejto praci sme sa zaoberali testovanim UCin-
nosti sietovania Ecoflexu.

Na sietovanie sme pouzili dva typy peroxidu: 2,5-di-
metyl-2,5-ditercbutylperoxyhexin (Luperox 130) a tercbutyl-
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perbenzoat (t-BPB). Kvoéli zvyseniu ucinnosti sietovania sme
na porovnanie pridavali aj koagent sietovania — trialylkyanu-
rat (TAK).

Zosietenie bez koagenta siet'ovania nie je vel'mi efektiv-
ne — maximalna hodnota nerozpustného podielu (percento
gélu) sa dosiahla len okolo 70 hm.%, ato pri najvyssej kon-
centracii 2 hm.% peroxidu. Po pridani koagenta siet'ovania sa
nerozpustny podiel zvySoval so zvySovanim koncentracie
trialylkyanuratu, pricom sa dosiahla hodnota % gélu az do
98 %. Mechanické vlastnosti, ako pevnost' v tahu, t'aznost
a Youngov modul pruznosti, sa u vzoriek bez koagenta siet'o-
vania so zvySovanim obsahu Luperoxu mierne znizuju,
v pripade t-BPB st rozdiely vel'mi malé. So zvySovanim kon-
centracie TAK sa pevnost’ aj taznost’ znizovala a podobny
trend sa zaznamenal aj pri zvySovani koncentracie peroxidu.
O nieco lepsie vysledky z hl'adiska mechanickych vlastnosti
sa ziskali pouzitim Luperoxu.

Napriek tomu, Ze sietovanim samotného Ecoflexu sa
nedosiahlo  zlepSenie = mechanickych  vlastnosti  ani
v pritomnosti koagenta, sietovanie by mohlo mat’ vyznam pre
kompatibilizaciu najmd zmesi nemiesatelnych biodegradova-
telnych polymérov, ako aj pre pripravu kompozitov na baze
Ecoflexu plneného organickymi Casticami.

Tato praca bola financne podporend z projektu APVV
51-010405.
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B-HYDROXY-y-AMINO ACIDS. SYNTHESIS
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ANDREJ DURIS and DUSAN BERKES*

Department of Organic Chemistry, Faculty of Chemical and
Food Technology, Slovak University of Technology, Radlin-
ského 9, 812 37 Bratislava, Slovak Republic
dusan.berkes@stuba.sk

Statine and its congeners (AHPPA, ACHPA,
isostatine,...) have attracted considerable attention as the vital
components of potentially therapeutic small peptides includ-
ing pepstatine, Hapalosin, Tamandarin A, ...)". The B-hydroxy
group of statine is important for tight binding of pepstatine
and its stereochemistry has a large effect on protease inhibi-
tion, a syn-diastereomeric relationship between amine and
hydroxy group being required®.

OH statine n=1, R=2-propyl
CcooH AHPPA  n=1, R=Ph
R™ 'n ACHPA  n=1, R=cyclohexyl

NH, this contribution n=2

Here we would like to present an effective synthesis of
AHPPA homologues (n = 2) based on our CIAT applications
in tandem with Mannich reaction and acid-catalyzed lactoni-
zation®™, follow-up by non-classical Wittig reaction of the
enantiomerically pure a-amino-y-substituted butyrolactones
(Scheme 1).
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INTRAMOLECULAR MICHAEL ADDITION
IN THE SYNTHESIS OF PROLINE ANALOGUES
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The asymmetric synthesis of chiral nonracemic prolines
has received an enormous amount of attention due to the in-
terest in study conformational rigidity into peptides that influ-
ence their biological properties’. Replacement of natural
amino acids in bioactive peptides by proline analogues pos-
sessing the characteristics of other amino acids (namely
proline-amino acid chimeras) has led, in some cases, to better
understanding of their bioactive conformation®. Some of non-
proteinogenic pyrrolidine dicarboxylic acids exhibit potent
neuroexcitatory activity’. This property is attributed to their
action as conformationally restricted analogues of the neuro-
transmitter glutamic acid.

In this contribution we describe synthetic approach to
substituted oxoproline analogues III from N-acylated deriva-
tives II obtained through acylation of 2-amino-4-oxobutanoic
acids I (ref.*) (Scheme 1.)
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Ar

Scheme 1. a) acylation with maleic anhydride; b) intramolecular
Michael addition

Financial support by the Slovak Grant Agency No. 1/0629/08
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ZWITTERIONIC NON-BIOFOULING SURFACES VIA
ELECTROGRAFTING POLYMERIZATION

MAREK STACH, PETER KASA,K, ZUZANA
KRONEKOVA, and IGOR LACIK*

Polymer Institute, Slovak Academy of Sciences, Duibravska
cesta 9, 842 36 Bratislava, Slovak Republic
marek.stach@savba.sk

Biofouling represents one of the major problems in long-
term biomedical applications due to accumulation of proteins
and cells on the surfaces of implanted biomaterials. The ad-
sorption of proteins and cells leads to the reduced diffusion of
nutrients and/or analytes'. Polymers bearing zwitterionic
group are known for their non-biofouling properties. Conse-
quently, surfaces grafted by these polymers exhibit significant
reduction of biofouling.

Electrografting is a relatively new and powerful tech-
nique for modification of electroconductive surfaces with
organic material. A very stable polymer/metal interface pro-
duced by the cathodic electrografting is due to formation of
metal-carbon chemical bonds’. Electrografting is thus very
suitable for covalent attachment of various polymers onto the
(semi)conductive surfaces, which by themselves or after the
appropriate chemical modification (Scheme 1) can exhibit
required non-biofouling properties. Electrografted polymer
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Scheme 1. Electrografting and modification of polymers

brushes of a zwitterionic character bearing different groups
investigated in vitro have shown a significantly reduced adhe-
sion of fibroblast cells.

This work was supported by the Slovak Research and Devel-
opment Agency under the contract No. RPEU-0007-06 and
by Sixth Framework Program of the EU, IP-031867, P. Cé-
zanne.
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(8aS,7S5)-7-ETHYLINDOLIZIDIN-8-OLS BASED

ON A THIOPHENE REDUCTIVE DESULFURIZATION
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We have successfully introduced a new and expedient
synthetic entry to 7(S)-ethyl-8(R or S)-indolizidinol alkaloid' ™
cores I and II in 5- and 8 steps and overall yields of 20 % or
8 %, respectively’. Our uncommon strategy uses as key step
areductive desulfurization of the thiophene ring with a Ra-
ney-nickel reductant in which the thiophene constitutes an
original alkyl source. The targets (75,85,8aS)-I and
(7S,8R,8aS)-II were obtained ultimately by lactam reduction
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or by a configurational alcohol inversion with Mitsunobu
reaction followed by lactam reduction, respectively. In the
latter case, a chemical separation via an easy O-benzylation
reaction, lactam reduction and debenzylation were also advan-
tageously used.
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PROPERTIES STUDY OF SA-CS /PMCG MICRO-
CAPSULES USED FOR ENCAPSULATION
OF THE BIOACTIVE SUBSTANCES

GABRIELA KOL}ARIKOVA”,'IGOR LACIK**, EVA
PAPAJOVA?, DUSAN CHORVAT JR.*®

“ Polymer Institute of SAS, Dubravska cesta 9, 842 36
Bratislava, Slovakia, ” International Laser Center, llkovicova
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An important progress has been achieved in the immobi-
lization of biological materials using polymers. Polymers
employed in these applications involve different types of gel-
ling polysaccharides and synthetic polymers with the ability
to form hydrogels via different mechanisms.

The aim of this contribution is to present the further
details on characterization of microcapsules based on polye-
lectrolyte complexation made of sodium alginate, cellulose
sulfate and poly(methylene-co-guanidine) hydrochloride (SA-
CS/PMCG)'. The effect of various parameters playing role in
the design of SA-CS/PMCG microcapsule is demonstrated,
such as concentration and composition of polyanion solution,
molecular weight of polyanions, the effect of additional coat-
ing layer and the stability of microcapsules under the in vitro
conditions in the CMRL medium were also studied. Inverse
size exclusion chromatography’ by employing narrow mo-
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lecular weight distribution pullulan standards was used for
determination of molecular weight cut-off. These data were
supported by the diffusion measurements of fluorescently
labeled dextrans and proteins into the microcapsules using
a confocal laser scanning microscopy. The mechanical prop-
erties were tested on a Texture Analyzer TA-2Xi. The optical
analysis provided the results on the average microcapsule size
and membrane thickness.

This work was supported by the Slovak Research and Devel-
opment Agency under the contract No APVV-51-033205 and
by the Chicago Project coordinated by the University of Illi-
nois at Chicago and the Christopher Foundation.
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Reakci  diisokyanatd s OH-telechelickymi  nizko-
molekularnimi polybutadieny (tj. kapalnymi kaucuky) 1ze za
vhodné katalyzy piipravit nizkomolekularni elastomerni poly-
urethany (PUR)". V nasem piipadé (2,4-diisokyanato-1-methyl-
benzen, katalyza dibutylcindilauratem) vznikly PUR, které
obsahovaly 4—-6 polybutadienovych sekvenci. Na ¢ast visicich
vinylti kapalného kaucuku (cca 5-10 %) byly ptedem — radi-
kalovou adici prostfednictvim SH skupiny — pfipojeny bocni
fetézce obsahujici stéricky branéné fenolické antioxidanty
(FAO)’, takze vznikl PUR, nesouci na svych fetézcich pro-
ménlivy pocet chemicky vazanych antioxidacnich struktur. Ty
— na rozdil od béznych nizkomolekularnich antidegradantt
ptidavanych ve formé fyzikalni ptimési — se z materialu nevy-
pafuji, ani je nelze vymyt zadnym rozpoustédlem, coz pted-
stavuje zna¢nou technologickou vyhodu. Jeho struktura je
zndzornéna na schématu 1.

"Spojka" z TDI
strukturni jednotky
polybutadienu

e

H

Schéma 1.
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Pripravené PUR byly charakterizovany jednak SEC
s dvoji detekei (evaporativni a UV), jednak 'H NMR. Prvni
metoda ukazala, Ze distribuce molarnich hmotnosti ma dle
ocekavani vice maxim odpovidajicich riznému poétu polybu-
tadienovych sekvenci. Druha metoda slouzila ke stanoveni
pomeéru dienové a nedienové slozky PUR. Déle byly zkouma-
ny PUR, které byly pfipraveny tak, ze LBH byl nejprve ¢as-
te¢né hydrogenovan, takze adice FAO nesouciho thioskupinu
probihala pouze na zbylych visicich vinylech. Metoda
'H NMR zde slouzila rovnéZ ke stanoveni stupné hydrogena-
ce. DSC a TGA méfeni v reaktivni atmosféfe vzduchu byla
vyuzita pro stanoveni termooxidacéni stability téchto latek
a tim 1 stabilizaéni G¢innosti polymerné vazanych fenolickych
antioxidanttl.

Tato prdce vznikla za podpory grantu GA CR ¢ 203/07/0987.
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AND 2,3,5,6-TETRAFLUOROBENZENE-1,4-DIAMINE
AS BUILDING BLOCS FOR NOVEL OPTO-
ELECTRONIC MATERIALS

DANIEL VEGH, TOMAS SOLCAN, PETER
TISOVSKY, and ANITA ANDICSOVA
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Slovak University of Technology, Radlinského street 9,
812 37 Bratislava, Slovakia

daniel vegh@stuba.sk

The utilization of perfluoroaromatics for molecular rec-
ognition has in recent years been an intensely studied topic.
The pentafluorobenzaldehyde (I), tetrafluoroterephtalic alde-
hyde (II) and 2,3,5,6-tetrafluorobenzene-1,4-diamine (ZI1)
important starting materials for the above mentioned research
have so far been hardly investigated. With the sole exception
of the reduction of pentafluorobenzontrile' to I and penta-
fluoronitrobenzene? to IIT all the known methods for the syn-
thesis of I and III involve multi-step processes with low over-
all yields and starting from rather inaccessible raw materials.

In the course of our search for alternative cheap and
accessible starting materials for the preparation of I and 111
we were intrigued by the possible deployment of the
hexafluorobenzene and pentafluoroaniline for this purpose.

Nucleophilic displacement of a single fluorine atom in
hexafluorobenzene by nitromethane affords 1,2,3,4,5-penta-
fluoro-6-nitromethylbenzene; replacement of another fluorine
affords then 1,2,4,5—tetraﬂu0r0-3,6-bis-nitrornethyl—benzene3
— a compound easily undergoing the Neff reaction when
treated with KOH and KMnO, with good yields. The proce-
dure represents a novel, as yet unpublished synthesis of I and
1I.
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We investigated the reactivity of fluorine substituents in
pentafluoroaniline and N-pentafluorophenylpyrrole* towards
azide anion and prepared IIT in 70 % yield. The target com-
pounds I a III can be used as building blocks for novel mate-
rials with optoelectronic properties and supramolecular struc-
ture in solid state. Structures of target compounds I and 111
were proved by IR, UV, '"H NMR, *C NMR and "°F NMR
spectral methods, and by X-ray analysis’.

This work was financially supported by grants from the Min-
istry of Education of the Slovak Republic No. 1/4453/07.
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The Sml, induced diastereoselective reductive coupling
of nitrones with a,B-unsaturated carbonyl derivatives repre-
sents very useful methods for the synthesis of the precursors
for the biological active y-amino acids or pyrrolidones'?. The
prepared lactams could be effective glycosidase inhibitors and
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Scheme 1. a) Sml,, methyl acrylate, H,O, THF, —78 °C. b) Zn/
AcOH
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also effective intermediates for the synthesis of diversely
substituted sugar mimics (azasugars). In this communication
we report the Sml, induced coupling of chiral nitrones for the
preparation of biologically important chiral y-N-hydroxyl
amino esters. The reaction of sugar derived nitrones I with
methyl acrylate afforded the y-N-hydroxyl amino esters I7 that
were subsequently transformed to new diversely substituted
chiral lactams ZIT (ref**). The obtained pyrrolidinones were
reduced with LiAlIH, in THF to afford the chiral pyrrolidines.

The authors are grateful to the Slovak Grant Agency (No.
13549/06) and APVV (No. 20/000305).
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6-AZALUMAZINU

JAKUB STYSKALA, MARKETA PAVLASKOVA
a JAN SLOUKA

Katedra organické chemie PFF UP Olomouc, Tr. Svobody §,
771 46 Olomouc
styskala@orgchem.upol.cz

Predmétem tohoto sdéleni je syntéza 3-N-sub-
stituovanych derivati 6-fenyl-7-oxo-6-azalumazinu 1. Coz
jsou dvoujaderné heterocyklické slouceniny majici jako za-
klad pyrimido[4,5-¢][1,2,4]triazinovy skelet. Sloucenindm
obsahujicim pyrimido[1,2,4]triazinovy skelet je neustale vé-
novana pozornost, nebot’ se jedna o slouceniny s prokazanou
biologickou uginnosti' . Z tohoto pohledu jsou zvlast’ zajima-
v¢é ptirodni antibiotika jako reumycin, toxoflavin a fervenulin
jejimz zakladem je pyrimido[1,2,4]triazinovy skelet a vykazu-
ji tak silné bakteriostatické ucinky.

Priprava zminénych 3-N-substituovanych-6-fenyl-7-oxo-
-6-azalumazint I je zalozena na amonnolyze ethyl-1-fenyl-N-

A
Ox N _N._O
Y A
N = N
N R
NHCOOC,H )
+ I
N7 COOCH;  pnw,
)\ N —_— NH  NHR
07N
NZ ‘ o}
P
07N

698

Sekce 2 — postery

-ethoxykarbonyl-6-azacytosin-3-karboxylatu* primérnimi ami-
ny, kdy nasledné¢ dochazi k uzavéru pyrimidinového cyklu.
Tato reakce vSak neni jednoznatnd a je doprovazena
i konkurenéni reakci, kdy dochazi k nukleofilni substituci celé
ethoxykarbonyaminovélové skupiny za vzniku N-sub-
stituovanych-1-fenyl-6-azacytosin-5-karboxamidd II. Tuto
konkurenéni reakci lze v obou smérech ovlivnit vhodnym
rozpoustédlem a koncentraci aminu.

Tato prdce vznikla za podpory grantu MSMT CR
MSM6198959216.
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Angiogenéza je proces novotvorby ciev. Nové cievy st
nevyhnutné pre progresiu tumorov. Rakovinové bunky preto
produkuju cievne rastové faktory (napr. VEGF). VEGF sa
viaze na extracelularnu ¢ast’ receptora VEGFR-2, nachadza-
jucom sa na povrchu endotelialnych buniek. Aktivacia vnitro-
celularnej tyrozin kindzovej domény VEGFR-2 je zaciatkom
zlozitého biologického procesu veduceho k deleniu, migracii
a $pecializacii endotelidlnych buniek, co ma za nasledok neo-
vaskularizaciu a progresiu tumoru a metastaz.

V prispevku prezentujeme moznost pripravy novych
inhibitorov VEGFR-2 tyrozin kindzy za pomoci 1,3-
dipolarnej cykloadicie ,,Click chemistry* z vhodnych deriva-
tov azidov a terminalnych alkinov. Z lieteratiry' je zname, Ze
N-[5-(etylsulfonyl)-2-metoxyfenyl]-5-(hydroxymetyl)-oxazol-

CF3

SO,Et N SO,Et
HN H O,
[ =
o
O™ "NH L Q NH, EtO NH
e
— N p AN OMe
\_/ MeO Q oSy )]
1 V4 I

Schéma 1. Struktary VEGFR-2 inhibitorov I — I1I
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-2-amin (/) je u¢inny nanomolarny inhibitor VEGFR-2 tyro-
zin kinazy. Podobne aktivnou zluceninou je aj N-{4-[4-
-amino-6-(4-metoxy-fenyl)furo[2,3-d]pyrimidin-5-yl]fenyl}-
-N’-[2-fludr-5-(trifludr-metyl)fenyljmocovina (IT).” Pre ,,Click
chemistry” kniznicu pripravujeme ligandy fluor derivatov
arylmocoviny a oxazolu (napr. III) (Schéma 1).

Predpokladame, Ze spojenim dvoch vhodne vybranych
farmakoforovych fragmentov potvrdenych ,,in Silico” predik-
ciou ziskame nové, ucinnejsie VEGFR-2 inhibitory.

Tato praca vznikla za podpory grantov APVV LPP 0153-06,
VEGA 1/4467/07, COST CM0602.
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Pyrrolopyrimidiny zaujimaji vyznamné misto mezi bio-
logicky aktivnimi analogy purinu zejména diky svym protina-
dorovym u¢inkdm. Pyrrolo[2,3-d]pyrimidiny (7-deazapuriny)
jsou znamymi antagonisty kyseliny listové, zatimco pyrrolo
[3,2-d]pyrimidiny (9-deazapuriny) jsou silné inhibitory purin-
nukleosidfosforylasy. Na druhou stranu dalsi latky této série —
pyrrolo[3,4-d]pyrimidiny (8-aza-7,9-dideazapuriny) nebyly
dosud pro piipravu analogti nukleosidi a nukleotidi vyuzity
vibec. Nasim cilem byla tedy syntéza analogi nukleosidl
a nukleotidii nesoucich misto pfirozené nukleobase 8-aza-7,9-
-dideazapurin. Tak byla pfipravena série acyklickych nukleo-
sidfosfonati, z nichz nékteré se ukazaly byt silnymi inhibitory
thymidinfosforylasy (TP) — enzymu, jenz je nezbytny pro
angiogenezi v nadorovych tkanich. Napf. u N'- a N°-(8-
-fosfonooktyl)-8-aza-7,9-dideazaxanthinu byly nalezené hod-
noty ICsy pro inhibici zminéného enzymu izolovaného
zruznych zdroji (lidskd TP exprimovana v buikach V79,
lidska placenta, Escherichia coli) v rozsahu 3—-23 pM.

Tato prdce je soucdsti vyzkumného projektu Ustavu
0Z40550506. Byla financovana z Programu cilovych projektii
Akademie véd Ceské republiky #108400550501,

z Vyzkumného centra Nova antivirotika a antineoplastika
IM0508 Ministerstva Skolstvi, mladeze a télovychovy Ceské
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republiky, z NIH grantu 1UC1A1062540-01 a z Vyzkumného
centra Gilead Sciences a UOCHB.
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Nova generace acyklickych nukleosidfosfonati (ANPs)
je strukturné odvozena od 2,4-diamino-6-hydroxypyrimidinu.
Tyto slou¢eniny mohou byt povazovany za purinové derivaty
s otevienym imidazolovym kruhem (“open-ring“ ANPs)".
Nové moznosti zvySeni biologické aktivity pfinasi modifikace
polohy 5 pyrimidinového kruhu. 5-substituované “open-ring*
ANPs jsou exkluzivnimi inhibitory HIV a MSV replikace®.

V réamci studia vztahti mezi strukturou a biologickou
aktivitou byly pfipraveny derivaty s nové uzavienym kruhem
mezi polohami 4 a 5 vid¢i struktury. Bylo vypracovano néko-
lik syntetickych postupl pro formovani imidazolového, thia-
zolového, 1,2,5-thiadiazolového, 1,3-dihydro-2-H-imidazo-
lového a pyrazinového kruhu (Schéma).
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Sciences a IOCB.
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Ribavirin — strukturné blizky analog guanosinu, je zndm
svoji protivirovou aktivitou proti RNA i DNA virim'?, mj.
proti hepatitidé C. Ribavirin je fosforylovan bunéénymi kina-
sami a mechanismus uc¢inku u HCV spociva pravdépodobné
v inhibici inosin monofosfat dehydrogenasy®. Acyklicka ana-
loga nukleotidi jsou rovnéz znama svoji antivirovou aktivi-
tou™®. Do dnesnich dni nebyly znamy latky acyklicka analo-
ga ribavirinovych nukleotidii. Proto bude prezentovana synté-
za a vlastnosti téchto latek a jejich analogi s guanidinem.
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Schema 1. a) 1 MaH, W, DMF; b} MHy'guanidine salution in CRF

c) TMSBr CTH;CN (DMF)

Tato prace vznikla za podpory vyykumného projektu ustavu
0Z40550506. Dale byla podporena ,, Centrem pro novd
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Inc. (Foster City, CA, U. S. A4.).
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PRIPRAVA FPMP DERIVATU

N°-SUBSTITUOVANYCH ADENINU

A 2,6-DIAMINOPURINU
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V minulosti byla objevena zajimava skupina latek, N°-
-(3-fluoro-2-phosphonylmethoxypropyl) (FPMP) derivati'
purinovych a pyrimidinovych bazi jez vykazuji specifickou
aktivitu proti nékterym retrovirim® (zahrnujice také lidsky
imunodeficitni virus typ 1 (HIV-1) a typ 2 (HIV-2)).

V nasem studiu strukturné-aktivitnich vztahd jsme se
zam&fili na NC-substituované FPMP derivativaty adeninu
a 2,6-diaminopurinu z divodu, Ze tato NC-substituce &asto
vede k podstatnému zvy3eni antivirové a cytostatické aktivity’
ANPs.

Piiprava téchto latek byla provedena dle schématu 1.
V soucasné dobé je celd série FPMP derivatd testovana na
antiretrovirovou aktivitu.
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Schéma 1.

Tato prace vznikla za podpory projektu OZ40550506, progra-
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Sciences a UOCHB centrem.
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