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doc. Ing. Jan Budka, Ph.D.
Ing. Michal Himl, Ph.D.
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1. Organickad chemie bakalarska B1
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Organicka chemie bakalarska B1

MISTO: LABORATOR A

KOMISE

doc. Dr. Ing. Jana Hodacova (pfedseda)
doc. Ing. Tomas Tobrman, Ph.D. - tajemnik
Ing. Vaclav Kozmik, CSc.

Ing. Jiti Tma, Ph.D.

Ing. Jan Kulicka (Apigenex)

Ing. Michal Maryska, Ph.D. (Santiago)

PROGRAM

09:15 Marek Novdk (B3, doc. Ing. Michal Kohout, Ph.D.)

Syntéza chirdlnich fotosensitivnich surfaktant( pro magnetické nanocdstice
09:30 Vit Novotny (B2, Ing. Petra Ménov3, Ph.D.)

Synthesis of chromone-based DC-SIGN inhibitors

09:45 Anna Velebova (B3, prof. Andrea Brancale, Ph.D.)

Synthesis of Methyl di-N,N -diacetyllactosaminide via Stereoselective Chemical
Glycosylation

10:00 Vit Bechynsky (B3, Ing. Ale$ Machara, Ph.D.)

Model for PROTAC-based targeting of influenza polymerase



10:15 Coffee Break
10:30 Matus Tomco (B3, Ing. Petr Beier, Ph.D.)
Strain-promoted [3+2] cycloaddition of cyclic alkynes with fluorinated azides

10:45 Monika NeSnérova (B3, Ing. Ondfej Kundrat, Ph.D.)

Syntéza ligandi pro multivalentni interakce s galektiny
11:00 Jakub Janac (B2, Ing. Petra Cufinova, Ph.D.)

Hit expansion on novel antiviral compounds: investigating the replacement of a
sulphonamide linker with an amine

11:15 Vojtéch Bohacek (B3, Ing. Jiti Tlma, Ph.D.)

Syntéza a studium vlastnosti nové generace opticky aktivnich spiropyranovych
fotoprepinaci



Syntéza chirdlnich fotosensitivnich surfaktantd pro
magnetické nanocastice

Marek Novak (B3)

Skolitel: doc. Ing. Michal Kohout, Ph.D.

Cilem prace je priprava specidlnich surfaktant(, které po navazani na magnetické
nanocastice kobalt ferritu (CoFe;0s), predaji své vlastnosti usporfadané achirdlni
strukture kapalnych krystali (mesofazi). Surfaktant byl navrzen tak, aby ve své strukture
obsahoval chirdlni a fotosenzitivni slozku. Zavedenim do kapalné-krystalické matrice tak
dojde k indukovani chirdlniho uspotradani, zaroven se cely systém stane citlivym na UV
zareni a ziskd magnetické vlastnosti proplijcené nanocdsticemi. Vzniklou chiralni
mesofazi pak bude mozZné ovlivnit mechanicky, magneticky, svétlem i elektrickym
polem, coZ je v pfipadé usporadanych tekutin zcela unikatni fenomén. Jako chiralni
stavebni prvek dopantu pouZijeme (R)-1,1'-bi-2-naftol (BINOL). Fotosenzitivni vlastnosti
zajisti azoskupina, ktera pfi absorpci UV zéfeni reverzibilné zméni konfiguraci dvojné
vazby z E na Z a tim dojde k rozvolnéni struktury mesofaze. Surfaktanty se pak lisi v délce
alkoxylovych fetézcl ramen obsahujicich azoskupinu (Obr. 1).
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Synthesis of chromone-based DC-SIGN inhibitors

Vit Novotny (B2)

Skolitel: Ing. Petra Ménova, Ph.D.

DC-SIGN is an immune system receptor important in the processes of antigen
presenting, but also subject to misuse by many pathogens (e.g., HIV). Exploiting the
medicinal potential of DC-SIGN is challenging due to the shallow and hydrophilic nature
of the receptors’ primary carbohydrate binding site. A pioneer study of secondary
binding sites was performed by Rademacher et al. These secondary sites are less
hydrophilic and could interact with non-carbohydrate drug-like molecules. In continuity
with our previous research on quinolone derivatives as DC-SIGN inhibitors, my work
focuses on the synthesis and bioactivity evaluation of chromone derivatives. The
synthetic route begins with the Vilsmeier—Haack reaction of substituted 2-
hydroxyacetophenone, forming the chromene-3-carbaldehyde core. Using the Pinnick
oxidation, the aldehyde is then converted to an acid. Subsequently, nucleophilic
fragments with suggested DC-SIGN affinity will be coupled; from these, 1-(2-
(trifluoromethyl)phenyl)piperazine has already been tried. The affinity evaluation of the
synthetized chromone-based compounds is in progress in Prof. Rademacher’s group in
Vienna.
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Synthesis of Methyl di-N,N -diacetyllactosaminide via
Stereoselective Chemical Glycosylation

Anna Velebovi (B3)

Skolitel: prof. Andrea Brancale, Ph.D.

Galectins are family of 15 biologically active proteins, commonly found in human
tissues. The specific inhibition of human galectins has a vast pharmacological potential.
Especially the inhibition of human galectin-3 (Gal-3) is desirable because of its direct link
to tumour genesis and other cancer related processes. Even though all B-galactosides
are Gal-3 ligands in general, previous study has shown that Gal-3 recognise N,N'-B-
diacetyllactosamine epitope with high selectivity compared to other galectins. In this
work, we describe a partial synthesis of novel tetra-saccharide galectin inhibitor with di-
N,N'- diacetyllactosaminide epitope. The synthesis of the target compound consists of
the preparation of suitably protected monomeric units and their connection via
stereoselective chemical glycosylation. The initial synthetic plan had to be modified
several times due to the unexpected issues with reactivity or selectivity which led to a
series of dead ends. Such dead ends however illustrated the complexity of
oligosaccharide synthesis and provided valuable insight into the reactivity of synthetic
intermediates going beyond current state-of-the-art.
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Model for PROTAC-based targeting of influenza
polymerase

Vit Bechynsky (B3)

Skolitel: Ing. Ale§ Machara, Ph.D.

Proteolysis targeting chimeras (PROTACs) provide a novel approach for specific protein
degradation. This emerging field has proven its therapeutic potential over the past few
years. PROTACs consist of two main parts: Protein of interest (POI)-binding and E3
ligase-binding. The mode of action is driven by the proximity effect, where the PROTAC
links the POl and the E3 ligase closely together resulting in polyubiquitination of said POI
leading to subsequent proteasome mediated degradation. This mechanism provides
many benefits over the standard inhibition model such as catalytic properties, ability to
target undruggable proteins and higher resistance to mutations. Antiviral PROTACs
thereby present a different perspective for fighting viral infections. This fact led to an
opportunity to develop a PROTAC-based model for targeting the influenza virus, namely
its polymerase. This project focuses on the PB2 subunit responsible for cap-binding, a
process crucial to viral protein expression. Herein, we developed an experimental and
synthetic approach for synthesis of derivatives similar to the successful small-molecule
inhibitor for PB2 (VX-787) with marginally worse activity, followed by the selection of
the most suitable one for the final PROTAC and investigation of its activity.

Figure 1:
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Strain-promoted [3+2] cycloaddition of cyclic alkynes
with fluorinated azides

Matus Tomco (B3)

Skolitel: Ing. Petr Beier, Ph.D.

Strain promoted azide-alkyne cycloaddition (SPAAC) is an important tool for
biorthogonal chemistry — bioconjugations, bioimaging and even drug delivery. For its
application, the reaction needs to be selective, fast, and most importantly
biocompatible. In our group we study the preparation and reactivity of new stable a-
fluorinated azides. The aim of this work is to show that a-fluorinated azides can be used
as reagents in SPAAC. Their reactivity with cyclooctyne derivatives DIBAC or BCN was
investigated, and the reaction rate constants were determined by IR monitoring.
Moreover, the analogous nonfluorinated azide was also studied for a reactivity
comparison. Lastly the impact of water, buffers, and common biomolecules, such as
glutathione and lysine, on the stability of a-fluorinated azides was studied to ascertain
their biocompatibility.
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Syntéza ligandu pro multivalentni interakce

s galektiny
Monika Nesnérova (B3)

Skolitel: Ing. Ondfej Kundrat, Ph.D.

Galektiny jsou molekuly patfici do skupiny lektinu, coZ jsou proteiny mezi jejichz
vlastnosti patfi schopnost vazat [-galaktosidy ¢i oligosacharidy zakonéené pB-D-
galaktézou. Toto navazani muze nasledné ovliviiovat fadu biologickych procest, jako je
napriklad apoptdza Ci regulace imunitniho systému. Galektiny také figuruji v rGznych
chorobdch, jako jsou zanéty, srdecni onemocnéni ¢i dokonce rakovina.

Cilem préce je syntéza glykocalixarenu, kdy postranni fetézce calixaren(, nesou ligandy
obsahujici B-D-galaktézovy motiv. Takto vytvorené multivalentni systémy by mély mit
vysokou afinitu ke galektindm, a tak plsobit jako jejich inhibitory. V porovnani
s predchozimi glykocalixareny jsou tyto calixareny modifikovany dialkylaminoethylovymi
skupinami (RzNCH,CH3-), které zvysuji rozpustnost v biologickych systémech, jak bylo
ukazano na derivatu samotného calixarenu s timto uskupenim, kdy se navic zjistil jeho
inhibi¢ni ucinek rdstl nadord hlavy a krku na mysich modelech.

Zjednoduené znazornéni naseho multivalentniho systému (glykocalixaren):

© : ¢ast nesouci sacharidovou skupinu




Hit expansion on novel antiviral compounds:
investigating the replacement of a sulphonamide
linker with an amine

Jakub Janac (B2)

Skolitel: Ing. Petra Cufinova, Ph.D.

Dengue is a mosquito-borne viral disease causing an estimated 100 million infections
per year. The development of antivirals against dengue is still in its early stages.
Inhibition of protein-protein interactions in viral replication complexes is a promising
strategy to disrupt viral replication. NS3 and NS5 complex plays a vital role in the
dengue life cycle and its structure is conserved throughout other dengue serotypes,
which makes it an attractive target for broad-spectrum antivirals. Docking-based virtual
screening of 1 million compounds revealed 30 possible small molecules suitable for
disrupting the NS3/NS5 complex. Further in-vitro analysis showed exceptional activity of
sulphonamide compound A. Substitution of the sulphonamide group with an amine
should bring multiple benefits, such as shortening the synthetic route or stabilization of
the compound. Moreover, it should give us clues about the role/necessity of the
sulphonamidic group in the biological activity of the original hit compound. The goal is
to prepare compound B via 4-step synthesis and develop analogues using different
heteroaryl substituents in the highlighted position.




Syntéza a studium vlastnosti nové generace opticky
aktivnich spiropyranovych fotoprepinacu
Vojtéch Bohacek (B3)

Skolitel: Ing. Ji¥i TGima, Ph.D.

Spiropyrany jsou heterocyklické fotochromni slou¢eniny schopné prechazet meazi
nizkopolarni spiroformou a otevienym, zwitteriontovym merocyaninem (viz. obr.). Pravé
diky této dramatické zméné nejen své geometrie, ale predevsim polarity, nalezly
spiropyranové fotoprepinace jiz fadu aplikaci v modernich materidlech.Soudoby trend
ve vyzkumu chytrych materidl( ¢asto zahrnuje implementaci chirality, kterd umoznuje
vznik orientovanych domén materidlu, a tim otevird prostor pro zcela nové, casto
neocekdvané aplikace. Spiropyrany jsou ve své povaze latky chiralni diky asymetrickému
spirocentru. Avsak pfriprava opticky Cistého spiropyranového fotoprepinace je prakticky
nedosazitelnd, jelikoZz spiropyrany podléhaji spontanni racemizaci skrze otevienou
merocyaninovou formu.V nasi pracovni skupiné se vénujeme pfripravé derivatQ
spiropyranu s pomocnym centrem chirality v poloze 3‘. Toto centrum fidi rovnovahu
spontanniho zavirdni merocyaninové formy za vzniku dvou epimerd, kde je v idedlnim
pfipadé vznik jednoho =z nich zcela potlacen, a tim ziskdn opticky Cisty
spiropyran. Vramci této prace byly pripraveny tfi modelové fotoprepinade na bazi
spiropyranu s centrem chirality v poloze 3 a prodluzujicim ramenem v poloze 6. Cilové
slouceniny byly studovany pomoci NMR a UV-Vis spektroskopie.

| \ R = Ph, 4-F-Ph, Cy



Organicka chemie bakalarska B2

MISTO: A278E

KOMISE

prof. Ing. Jifi Svoboda, CSc. (pfedseda)
Ing. Eva Svobodova, Ph.D. - tajemnik
prof. Ing. lvan Stibor, CSc.

Ing. Martin Krupicka, Ph.D.

Dr. rer. nat. Ing. Jiti Svoboda (Kapaji)

Ing. Jifi Vokal, Ph.D. (Lach-Ner)

PROGRAM

09:15 Kristidn Schwan (B3, prof. Andrea Brancale, Ph.D.)

Synthesis and NMR structure elucidation of new tetrahydroquinoxaline
derivatives as NMAT2 activators

09:30 Pavel Rikovsky (B2, Mgr. Martin Hadzima)
Priprava makrocyklickych analogti pepstatinu A

09:45 Eliska Markova (B3, Ing. Jifi Tiima, Ph.D.)

Studium interakce spiropyranovych prepinaci s a-aminokyselinami



10:00

10:15

10:30

10:45

11:00

Miroslav Stroka (B3, Dr. habil. Ullrich Jahn)

Towards the total synthesis of ampelopsin F
Coffee Break

Adam Kleman (B2, Ing. Petr Beier, Ph.D.)
Synthesis of 1-fluoroalkylisoquinoline derivatives

Lenka Vondrackova (B3, Ing. Petra Cufinova, Ph.D.)

Synthesis of aromatic amines through the rearrangements of thiocarbonyl!
intermediates.

Karolina Rohacova (B3, Ing. Michal Himl, Ph.D.)

Syntéza a studium komplexacnich vlastnosti 1,3-dibutoxy-1,3-fenylen
mocovinového makrocyklu



Synthesis and NMR structure elucidation of new
tetrahydroquinoxaline derivatives as NMATZ2
activators

Kristidn Schwan (B3)

Skolitel: prof. Andrea Brancale, Ph.D.

NMAT2 is a neuron-specific enzyme, found in the cytoplasm, which stimulates the
synthesis of NAD*. A recently identified natural compound (EGCG, epigallocatechin
gallate) showed a positive effect on increasing the NAD* levels in cells.
Neurodegeneration is associated with low levels of NAD*, and it could be possibly
delayed, or suppressed, by stimulating the NMAT2 enzyme. This work is focused on
synthesis, purification and characterization of tetrahydoquinoxaline derivatives as
structural analouges of EGCG. In this project, we focus especially on 3-phenyl-3,4-
dihydroquinoxaline-2(1H)-one (1) and 2-phenyl-1,2,3,4-tetrahydroquinoxaline (2)
derivatives. The synthesis of these compounds is possible through the reaction of o-
phenylenediamines with oxoacid esters followed by reduction. The reduction can be
partial (1) or complete (2) on the right reaction conditions. The resulting amide (1) and
amine (2) offer the possibility of selective alkylation of nitrogen atoms. By altering the
substituents on the starting compounds, different tetrahydroquinoxaline derivatives
were prepared. Structures of all products were elucidated by H, 3C and 2D NMR
spectra.
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Priprava makrocyklickych analogt pepstatinu A

Pavel Rikovsky (B2)

Skolitel: Mgr. Martin Hadzima

Lidsky proteolyticky enzym katepsin D je pfedmétem nemadlo publikaci kvuli jeho
nadprodukci v burikdch karcinomu prsu. NejpotentnéjSim znamym pfirozené se
vyskytujicim inhibitorem katepsinu D je pepstatin A. Pepstatin A vSak nevykazuje vhodné
vlastnosti, nespliiuje Zadné z péti obecnych Lipinského pravidel. Proto je pro nas
zajimavym cilem pfipravit jeho makrocyklické analogy, které by vykazovaly stejnou ci
vy$si miru inhibice a zdaroven lepsi vlastnosti, co se predevsim rozpustnosti a
biodostupnosti ty¢e. Nékolik takovych makrocyklickych analogl jiz bylo pfipraveno a
uvedeno vramci publikace, ze které jsem vychazel pfi tvorbé své prace pro
Stfedoskolskou odbornou ¢innosti, v ramci které jsem Uspésné pfipravil dva prekurzory
jednoho makrocyklického analogu. Na tuto publikaci a svou predchozi praci nyni
navazuji pravé pripravou makrocyklickych analogll z dfive syntetizovanych prekurzord.
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Studium interakce spiropyranovych prepinacu

s a-aminokyselinami

Eliska Markova (B3)

Skolitel: Ing. Jifi Tiima, Ph.D.

Spiropyrany predstavuji unikatni typ fotoprepinace, ktery na zakladé externiho
svételného impulsu prechazi mezi uzavienou, nepolarni spiropyranovou formou (SP) a
otevienym, zwitterionickym merocyaninem (MC). Diky této dynamické, reverzibilni
transformaci nasly spiropyrany uplatnéni v mnoha materidlech uzivanych napf. jako
senzory, sorbenty pro CiSténi odpadnich vod, ¢i svétlem ovladatelné katalyzatory.V nasi
laboratofi studujeme interakce spiropyranll, resp. jejich otevienych MC forem
s aminokyselinami. Aminokyseliny, jakoZto pfirozené zwitterionty, jsou vhodnym
partnerem pro tvorbu dvojndsobné iontové vazby s MC formou spiropyranu. MC forma
je tak schopna selektivniho zachytu aminokyselin z roztoku a jejich nasledného uvolnéni
pomoci svételného impulsu (Obr. 1). Nastinény koncept muzZe v budoucnu najit aplikaci
pro chromatografickou separaci aminokyselin, ¢i pro direktivni transport a fizené
uvolnéni lé¢iva na bazi aminokyseliny.V ramci této prace byl pfipraven modelovy
spiropyran | s propargyloxylovou skupinou v poloze 5°, kterd umoznuje dalsi modifikaci
materidlu pomoci click-reakce. U cilové slouceniny byla studovana kinetika svétlem
indukovaného prepinani mezi SP a MC formou pomoci UV-Vis spektroskopie a interakce
s modelovou aminokyselinou (fenylalaninem) pomoci NMR.
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Towards the total synthesis of ampelopsin F

Miroslav Stroka (B3)

Skolitel: Dr. habil. Ullrich Jahn

Ampelopsin F belongs to a diversified class of polyphenolic compounds distributed in
Vitaceous plants.! Although this molecule exhibits unique biological activities such as
antimalarial activity? and hepatoprotective function,® further biological screening is
restricted by its sparse amounts extractable from Nature. Therefore, it is necessary to
develop a practical method that allows access to larger quantities of ampelopsin F and
its analogues.The total synthesis is envisaged by a tandem reaction consisting of two
consecutive 1,4-additions and subsequent oxidation reactions to furnish the core of
ampelopsin F.

References:[1] H. Y. Jeong, J. Y. Kim, H. K. Lee, D. T. Ha, K. S. Song, K. Bae, Y. H.
Seong, Arch. Pharm. Res. 2010, 33, 1655-1664.[2] Indriani, Y. Takaya, N. N. T.
Puspaningsih, N. S. Aminah, Chem. Nat. Compd. 2017, 53, 559-561.[3] X. Kou, N. Chen,
Food Sci. Hum. Wellness 2012, 1, 14-18.
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Synthesis of 1-fluoroalkylisoquinoline derivatives

Adam Kleman (B2)

Skolitel: Ing. Petr Beier, Ph.D.

Isoquinoline core is present in many natural products and in drugs, such as anesthetics
or medications against Parkinson's disease. Therefore, new ways of their synthesis are
being sought, although their formation is rarely a short and simple synthetic way.
Introduction of one or multiple atoms of fluorine into the molecule can have a positive
influence on its pharmacological properties, yet only a small number of 1-
fluoroalkylated isoquinolines are known.In our group we are focusing on the reactivity
of N-fluoroalkylated azides and triazoles. When exposed to microwave irradiation, N-
fluoroalkylated triazoles underwent a rearrangement with the loss of nitrogen to form
N-fluoroalkylated ketenimines. Further heating of these ketenimines induced 1,3-
fluorine shift and resulted in the formation of 1-fluoroalkylated-3-fluoroisoquinolines in
poor yields. The aim of this work was to prepare starting triazoles, to increase the yields
and optimize the reaction conditions with the use of suitable additives which facilitated
the fluorine shift, and to reveal the scope of substituted 1-fluoroalkylated-3-

fluoroisoquinolines.
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Synthesis of aromatic amines through the
rearrangements of thiocarbonyl intermediates.

Lenka Vondrackova (B3)

Skolitel: Ing. Petra Cufinova, Ph.D.

Dengue virus (DENV) is the most widespread human viral pathogen transmitted by
mosquitoes (Aedes Albopictus and Aedes Aegypti). Although over 100 countries are
affected, roughly half of the world’s population is at risk and DENV is spreading to new
areas — including Europe, there is no specific treatment yet.

My project is focused on the hit expansion of new antiviral compounds that were
selected by virtual screening to weaken or even abolish interactions between proteins
NS3 and NS5, which are responsible for the replication of a virus in a host cell. While
synthesizing the original hit I, we met a problem of unexpected behavior of the starting
material | in the presence of hydrazine. Instead of the substitution of the oxygen atom in
the oxadiazole ring of | to form the compound Il, we observed the quantitative
formation of Ill, the structure of which was confirmed by NMR, HRMS, and X-ray
analysis. We proposed the mechanism in analogy with Smiles rearrangement and we are
investigating necessary conditions and possible use of this reaction.
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Figure 1. Rearrangement of | at the addition of hydrazine.



Syntéza a studium komplexacnich vlastnosti 1,3-
dibutoxy-1,3-fenylen mocovinového makrocyklu

Karolina Rohacova (B3)

Skolitel: Ing. Michal Himl, Ph.D.

Cilem této prace je optimalizace syntézy 1,3-dibutoxy-1,3-fenylen mocovinového
makrocyklu a studium jeho komplexacénich vlastnosti. Zaklad struktury makrocyklu tvofi
Ctyfi benzenova jadra substituovdna butoxy skupinami, které zlepSuji rozpustnost
makrocyklu. Benzenova jadra jsou propojena mocovinovymi mustky, které zajistuji
interakci s ionty. S pfipravenym makrocyklem byla provedena komplexacni studie s
vybranymi kationty a pokus o stanoveni komplexacnich konstant.
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PROGRAM

09:15 Bc. Michal Pavllisek (M1, Ing. Jifi TGma, Ph.D.)

Syntéza a studium heterogennich mocovinovych organokatalyzadtori v
nukleofilnich fluoracich

09:30 Bc. Ondrej Danék (M2, Ing. Petra Ménova, Ph.D.)

Synthesis of novel M selective dualsteric agonists of muscarinic receptors as
potential new analgesics.

09:45 Bc. Jakub Kristof (M2, RNDr. Tomas Slanina, Ph.D.)

Synthetic approaches towards heterocyclic fulgides



10:00

10:15

10:30

10:45

11:00

Bc. Vit Jenicek (M2, Ing. Markéta Rybackova, Ph.D.)
[2.2]Paracyklofan-4-aminy jako prekurzory fluoracnich Cinidel
Coffee Break

Bc. Jakub Semecky (M2, prof. Ing. Radek Cibulka, Ph.D.)

Flavin-Based Photocatalytic Oxidative Homocoupling of Silyl Enol Ethers

Bc. Sdmer Melhem (M1, Ing. Markéta Rybackova, Ph.D.)

Syntéza rozsirenych derivati triptycenu

Bc. Vojtéch Urban (M2, Ing. Michal Himl, Ph.D.)

Syntéza derivati bifenylu pro toxikologicky vyzkum



Syntéza a studium heterogennich mocovinovych
organokatalyzdatord v nukleofilnich fluoracich

Bc. Michal Pavllsek (M1)

Skolitel: Ing. Ji¥i TGima, Ph.D.

Organické slouceniny fluoru jsou kazdodenni soucasti naseho Zivota. Jejich aplikace
sahaji do rlznorodych oblasti, jako napf. farmakochemie, agrochemie a materidlové
inZenyrstvi. Neni proto prekvapivé, Ze se moderni vyzkum v oblasti organofluorové
chemie zaméfuje na vyvoj jednoduchych, cenové dostupnych metod fluorace
organickych substrat Setrnych k Zivotnimu prostfedi. Fluorace organickych sloucenin
jsou obvykle obtizné, jelikoz vyzaduji specifické reakéni podminky a draha, atomové
neekonomicka cinidla. Vhodnou alternativu predstavuji fluoridy alkalickych kovd, které
jsou cenové dobie dostupné a poskytuji minimalni mnozstvi odpadu. Jejich nespornou
nevyhodou je vSak zna¢né omezend rozpustnost v organickych rozpoustédlech. Tento
problém Ize prekonat pomoci katalyzy fazového prenosu s uzitim vodikovych vazeb (HB
PTC). Pro tento ucel byl v nasi laboratofi vyvinut katalyzdtor na bazi 1,1'-binaftalen-2,2'-
diaminu (BINAMu), jehoz ucinnost byla studovdna v modelové reakci - nukleofilni
fluoraci organického B-bromsulfidu pomoci CsF (Obr. 1). Pfipraveny katalyzator byl dale
vhodné derivatizovan a ndsledné ukotven na pevny nosi¢ — modifikovany silikagel, ¢imz
je zarucena jeho snadna recyklovatelnost béznou filtraci. Imobilizovany katalyzator byl
poté testovan ve stejné modelové reakci.
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Synthesis of novel M, selective dualsteric agonists of
muscarinic receptors as potential new analgesics.

Bc. Ondrej Danék (M2)

Skolitel: Ing. Petra Ménova, Ph.D.

Muscarinic receptors are G-protein coupled receptors (GPCRs) that take part in many
signalling pathways in the human body. There are five main subtypes of the muscarinic
receptors (Mi—Ms) which each can take part in more than one signalling pathway, so
selectivity for one subtype and bias towards one of the signalling pathways is critical
when developing drugs targeting the muscarinic receptors. This project aims to
synthesize new agonists of the M, receptor derived from M; selective agonist with a
bias towards Gix signalling pathway —  N-(thiophen-2-ylmethyl)-1,2,5,6-
tetrahydropyridinium that was identified in 2020 in the group of Dr. Jakubik at the
Institute of Physiology, CAS using a dualsteric architecture that draws inspiration from
molecular dynamics studies of Iperoxo-derived agonists (Bock et al. 2016). A series of
compounds with varying linker designs was synthesized, preliminary testing of the
affinity to the receptor was evaluated by [3H]-N-methylscopolamine competition assay
and their ability to selectively activate the M, receptor will be determined. Optimized
M; selective agonists could have potent analgesic activity with reduced side effects
caused by phospholipase C signalling pathway activation in comparison with currently
used opioid or steroidal analgesics.
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Synthetic approaches towards heterocyclic fulgides

Bc. Jakub Kristof (M2)

Skolitel: RNDr. Tomas Slanina, Ph.D.

Photoswitches are compounds capable of a photoinduced reversible transformation
between two isomeric forms. As a result, the corresponding photoswitch isomers can
differ in physico-chemical properties, such as absorption spectra, refractive index or
polarity. Photoswitching has recently attracted considerable attention, and its
applications as fast optical data storage devices, organic sensors, actinometers or smart
materials have been proposed.Our research aims at preparing a fulgide-based
photoswitch with thiophene moiety. Substitution of the fulgide core, including meso-
trifluoromethyl and terminal dicyclopropyl functional groups, was designed to provide
high fatigue resistance and thermal stability of the photoswitch. Synthesis of the
photoswitch uses two building blocks, thiophene-based aromatic ketone, prepared by
the means of Friedel-Crafts reaction, and succinate-based moiety, prepared by
condensation of dicyclopropylketone to succinate. These two building blocks were
condensed together by the means of Stobbe condensation reaction utilizing LDA as a
base. Subsequently, the condensed intermediate underwent elimination reaction to
produce a derivative of fulgenic acid, which was then dehydrated using acetic acid
anhydride to afford the desired fulgide.
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[2.2]Paracyklofan-4-aminy jako prekurzory
fluoracnich cinidel

Bc. Vit Jenicek (M2)

Skolitel: Ing. Markéta Rybackova, Ph.D.

Planarné chiralni derivaty [2.2]paracyklofanu se vyuZivaji jako stavebni bloky pro
enantioselektivni Cinidla a katalyzatory. Tato prace se zabyva pfipravou ortho-
alkylovanych aminoparacyklofand 3 reprezentujicich prekurzory chirdlnich analogt
deoxyfluoracniho cinidla AlkylFluor (4). Alkylova substituce v ortho-poloze by méla zvysit
stabilitu intermedidrnich N-heterocyklickych karben(. Priprava vychazela z komercéné
dostupného [2.2]paracyklofanu (1), ktery byl preveden na bromderivaty 2. Ty byly poté
derivatizovany na aminy 3.
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Flavin-Based Photocatalytic Oxidative Homocoupling
of Silyl Enol Ethers

Bc. Jakub Semecky (M2)

Skolitel: prof. Ing. Radek Cibulka, Ph.D.

Flavins, derivatives of vitamin B2, are a class of compounds exhibiting interesting
spectral and chemical properties, which make them appealing catalysts in a multitude of
both biomimetic and artificial reactions. In this work, flavins’ photochemistry and redox
properties are exploited to provide a transition metal-free path towards symmetrical
1,4- difunctional compounds.Silyl enol ethers are easily accessible derivatives of ketones
with activated alpha position. Using flavin as a photocatalyst, we are able to convert silyl
enol ethers into 1,4- diketones in an oxidative homocoupling reaction under anaerobic
conditions using a sacrificial oxidant. These products have the potential to be valuable
intermediates in the synthesis of, among others, five-membered heterocyclics.
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Syntéza rozsirenych derivatu triptycenu
Bc. Sdmer Melhem (M1)

Skolitel: Ing. Markéta Rybackova, Ph.D.

Triptyceny jsou latky s pomérné unikatni strukturou, diky ¢emuz mohou nalézt uplatnéni
v mnoha oblastech, od mediciny az po elektrotechniku. Cilem této prace je pfiprava
rozsSitenych derivat(l triptycenu 3 u kterych je vjednom rameni benzenové jadro
nahrazeno naftalenem. Navriené struktury maji na mustkovém atomu uhliku
zabudovanu funkéni  skupinu a mohou tak slouZit jako prekursory pro
(dihydro)imidazoliové soli 4, znichz by mélo byt moiné pfipravit katalyzatory
prechodnych kovl na bdazi NHC-ligand(. Syntetickd cesta krozSifenym derivatiim
triptycenu 3 vede pres Dielsovu-Alderovu reakci mezi anthraceny 1 a 1,4-epoxy-1,4-
dihydronaftalenem (2), a naslednou aromatizaci pomoci dehydratacénich cinidel.
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Syntéza derivdtu bifenylu pro toxikologicky vyzkum
Bc. Vojtéch Urban (M2)

Skolitel: Ing. Michal Himl, Ph.D.

4-Amino- a 4-nitrobifenyl jsou toxické karcinogenni latky. Obé zminéné latky jsou
obsaZeny v cigaretovém koufi, dale jsou v mensi mife pritomny v barvach na vlasy a ve
vyparech olejii na vareni. Cilem prace bylo pfipravit aminokyselinové derivaty 4-
aminobifenylu, které budou pouZity v toxikologickych studiich jako standardy pfi analyze
proteinovych aduktl odvozenych od 4-aminobifenylu. Klicovym krokem pfipravy
derivatl aminokyselin byl Buchwald-Hartwiglv coupling esteru vhodné aminokyseliny
a 3-jod-4-nitro bifenylu. Vhodnymi vychozimi aminokyselinami pro syntézu analytickych
standardd byly zvoleny L-Valin a Ng-acetyl-L-Lysin. V rdmci prezentace budou
podrobnéji diskutovany dalsi syntetické kroky.
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PROGRAM

09:15 Bc. Anna NozZickovd (M2, Ing. Petr Kovafricek, Ph.D.)

Acylhydrazone-indigo photoswitching dyads

09:30 Bc.Jan Rehalek (M1, Ing. Eva Svobodova, Ph.D.)

Priprava 8-substituovanych isoalloxazint a studium jejich vlastnosti

09:45 Bc. Adam Hroch (M2, prof. Ing. Jaroslav Kvicala, CSc.)

Arylfluorsilany jako prekurzory analogt TBAT



10:00

10:15

10:30

10:45

11:00

Bc Soria Polackova (M2, doc. Ing. Tomas Tobrman, Ph.D.)

Studium arylace 4-hydroxypyridinu
Coffee Break

Bc. Karolina Bangievska (M2, RNDr. Tomas Slanina, Ph.D.)

Biaryl-based redox switches for photoinduced electron transfer

Bc. Sarka Friedrichovd (M1, Ing. Radek Jurok, Ph.D.)

Syntéza vybranych metaboliti latky 2-fluordeschlorketaminu

Bc. Jan Wohlgemuth (M2, Ing. Petra Ménova, Ph.D.)

Synthesis of Acrylate-Based DC-SIGN Inhibitors



Acylhydrazone-indigo photoswitching dyads
Bc. Anna Nozi¢kova (M2)

Skolitel: Ing. Petr Kovafticek, Ph.D.

Acylhydrazones and indigos are photoswitchable molecules that respond to light of
specific wavelengths, causing structural isomerization around the C=N and C=C bond.
These photoswitches exhibit significant spectral separation, enabling individual control
of their functions through irradiation wavelength adjustment. This allows for the design
of multi-responsive systems within a single molecular architecture. We synthesized and
characterized indigo modified with thiophene-based acylhydrazones. Indigo switches in
the yellow-red spectrum, while acylhydrazones are prominent in the violet-UV range.
Thiophene acylhydrazones have distinct spectral features, making them identifiable
even in the presence of other absorbing species. Synthesizing acylhydrazone-indigo
dyad photoswitches presents challenges due to indigo's susceptibility to nucleophilic
attacks. We adopted a late-stage functionalization approach to address this issue. The
preliminary investigations indeed show that specific photoswitching functions can be
addressed selectively and that the two photoswitching units can be coupled via
electronic conjugation.




Priprava 8-substituovanych isoalloxazinu a studium
jejich vlastnosti

Bc. Jan Rehagek (M1)

Skolitel: Ing. Eva Svobodova, Ph.D.

Flaviny jsou perspektivni a neskodné organokatalyzdtory a fotokatalyzatory. Jejich
struktura je do velké miry modifikovatelna, coz je jejich vyhodou. Na flavinovy skelet Ize
zavést rlizné elektrondonorni a elektronakceptorni skupiny a také nékteré pozice
alkylovat, ¢imz Ize jemné vyladit dulezité vlastnosti pro organo- a fotokatalyzu, jakymi
jsou naptiklad redoxni potencial ¢i spektrdlni vlastnosti. Tento pfispévek se zabyva
syntézou novych flavini pomoci nukleofilni aromatické substituce 8-chlorisoalloxazin( v
poloze 8, coZ je zatim malo prozkoumany zplsob syntézy flavinovych katalyzator(.V
pfirodé je poloha 8 Casto mistem kovalentni vazby mezi koenzymem a nukleofilnimi
skupinami proteinu v mnoha flavoenzymech. Pfirozené se vyskytujicim flavinem s
modifikaci v poloze 8 je roseoflavin, ktery obsahuje dimethylaminoskupinu misto
methylové skupiny. V rdmci tohoto prispévku byla provedena syntéza vybranych 8-
chlorisoalloxazin(i, se kterymi byly dale Uspésné provedeny nukleofilni aromatické
substituce za nukleofily butan-1-thiol a dimethylamin.
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Arylfluorsilany jako prekurzory analogi TBAT

Bc. Adam Hroch (M2)

Skolitel: prof. Ing. Jaroslav Kvi¢ala, CSc.

Tetrabutylammonium-trifenyldifluorsilikat (TBAT) je organicka sl odvozena od molekuly
TBAF, béZzného zdroje fluoridového aniontu rozpustného v organickych rozpoustédlech.
Vyhodou TBAT proti TBAF je zejména jeho nehygroskopicita a stabilita. Pfi fluoraci
sekundarnich substratl obéma cinidly vSak dochazi do zna¢né miry ke vzniku vedlejsich
produkt(l eliminace. Tato prace se zabyva pfipravou substituovanych arylfluorsiland,
které budou slouzZit jako prekurzory analogl TBAT. Ty by mély byt na zakladé naSich
predchozich zkuSenosti reaktivnéjsi a selektivnéjsi. Lithiaci vychozich arylbromid(
butyllithiem a naslednou reakci s vhodnymi silany byla pfipravena mald knihovna
fluorsilan(i substituovanych trifluormethylovou ¢i jednou nebo vice methoxy skupinami
v rlznych polohach arylového cyklu. Byly rozpracovany transformace ziskanych
fluorsilant na odpovidajici difluorsilikaty a fluorace témito Cinidly.
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Studium arylace 4-hydroxypyridinu

Bc Sona Polackova (M2)

Skolitel: doc. Ing. Toma$ Tobrman, Ph.D.

N-arylované heterocyklické slouceniny jsou lukrativni cilové molekuly pro organickou
syntézu diky své potencidlni biologické aktivité. Ve své praci se zabyvdm studiem arylace
4-hydroxypyridinu 1 prostifednictvim cross-coupling reakci, a to zejména Ullmanovou
kondenzaci. Lze predpokladat, Ze za podminek Ullmanovy kondenzace bude 4-
hydroxypyridin (1) v reakcich vystupovat jako ambidentni nukleofil, ktery v zavislosti na
reakénich podminkdch umoini vznik produktd O-, nebo N-arylace 2 a 3. Hlavnim
predmétem mé prace je studium vlivu reakénich podminek na pribéh Ulimanovy
kondenzace.
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Biaryl-based redox switches for photoinduced
electron transfer

Bc. Karolina Bangievska (M2)

Skolitel: RNDr. Tomas Slanina, Ph.D.

Our research deals with the design, synthesis and electrochemical, photophysical and
photochemical studies of monomolecular photo-redox switches for controllable and
reversible intramolecular photoinduced electron transfer (PET). These systems,
consisting of triarylamine and redox switch moiety, use their unique structure to
prevent the undesired back electron transfer (BET). Our photo-redox switches may find
applications in the field of optical memories, organic solar cells, redox sensors,
functionalised surfaces or smart materials. To accomplish this aim, we first designed a
bimolecular redox system with intermolecular PET to prove the compatibility of the
participating donor and acceptor. To find possible candidates, we investigated known
photo- and electrochromic systems as donor and acceptor components of our
monomolecular photo-redox switch. We found p-substituted triphenylamines (TPAs)
and biaryl-based redox-switching dienes as the best candidates. As TPAs are well-known
and intensively studied, our main focus is to synthesise compatible biaryl-based dienes
and analyse their photophysical and electrochemical properties. The compatibility of
donors and acceptors will be subsequently studied in bidirectional PET.
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Syntéza vybranych metabolita latky

2-fluordeschlorketaminu

Bc. Sarka Friedrichova (M1)

Skolitel: Ing. Radek Jurok, Ph.D.

Nové psychoaktivni latky jsou fenomén, se kterym se stdle castéji setkdvame na drogové
scéné. Jsou cCasto odvozené od znamych, zakonem jiz regulovanych latek. Strukturni
zmény v molekule mohou mit za ndsledek odliSnou farmakokinetiku od parentni drogy.
Pro lepsi poznani rizik a vyvinuti novych metod pro jejich detekci je dulezité znat jejich
metabolismus. Cilem této prace je syntetizovat nékteré metabolity 2-
fluordeschlorketaminu vybrané na zakladé resSerSe metabolismu strukturné podobné
latky ketaminu a dostupnych dat o metabolismu 2-fluordeschlorketaminu.
Syntetizované metabolity budou pouzity v dalsSim vyzkumu metabolismu této latky jako
analytické standardy.



Synthesis of Acrylate-Based DC-SIGN Inhibitors

Bc. Jan Wohlgemuth (M2)

Skolitel: Ing. Petra Ménova, Ph.D.

DC- SIGN is a C-type lectin receptor, which can be found on the surface of dendritic cells
and macrophages. This protein is prominent in pathogen recognition and antigen
presenting during immune response, as its extracellular carbohydrate recognition
domain interacts with oligosaccharides rich in D-mannose and L-fucose. Some
pathogens, such as HIV, Ebola and Mycobacterium tuberculosis, use this interaction in
the first stages of infection. HIV in particular uses dendritic cells as a Trojan horse to
escape being detected by the immune system. This fact makes DC- SIGN an interesting
target for the synthesis of new pharmaceuticals. However, although several DC-SIGN
inhibitors have been described in recent years, none are commercially available as
medication. During a primary library screening, three 2-phenylsulfonyl acrylates showed
moderate affinity towards DC- SIGN. The aim of this work is to expand the acrylate
library and identify compounds with higher affinity. In particular, we aim to introduce
modifications on the arylsulfonyl moiety and synthesizing derivatives both with primary
aromatic amines and secondary amines with proven affinity towards DC-SIGN. Apart
from evaluating the affinity to DC-SIGN, the compounds are also being tested for
antibacterial and cytostatic properties.
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PROGRAM

09:15 Bc. Krystof Maly (M1, Ing. Markéta Rybackova, Ph.D.)

Syntéza chirdlnich 1,5-disubstituovanych triptycenu

09:30 Bc. Karolina Vatrova (M2, prof. Ing. Pavel Lhotdk, CSc.)

Syntéza stavebnich bloki calixaren( s lichym poctem jader

09:45 Bc. Margarita Faizulina (M2, Ing. Petr Kovaficek, Ph.D.)

Optimalizace hydrosilylacni reakce pro povrchové funkcionalizace

10:00 Bc. Eliska Smolova (M2, Ing. Radek Jurok, Ph.D.)

Syntéza helicent s fosfininovymi kruhy



10:15

10:30

10:45

11:00

Coffee Break

Bc. Marie Rozmusova (M1, Mgr. Roman Holakovsky, Ph.D.)

Syntéza analogl flavinovych kofaktoru

Bc. FrantiSek Stara (M2, Ing. Petra Ménova, Ph.D.)

The Radiochemistry of Rotaxanes

Bc. Sarka Polivkovd (M2, Ing. Markéta Rybackova, Ph.D.)

ChirdlIni 9-substituované triptyceny



Syntéza chiralnich 1,5-disubstituovanych triptycend

Bc. Krystof Maly (M1)

Skolitel: Ing. Markéta Rybackova, Ph.D.

Triptyceny jsou nejjednodussimi molekulami ze skupiny iptycenl. Jedna se o latky
obsahujici 3 aromaticka jadra navzajem spojend muistkovymi uhlikovymi atomy. Diky své
neobvyklé Dsn symetrii nasly vyuZiti naptiklad v chemii materidll, polymer( ale i
v medicindlni chemii a v katalyze. Po substituci napfiklad v polohach 1 a 5 se stavaji
chirdlnimi. Tato prace se zabyvd syntézou 1,4,5-trisubstituovanych triptycend jakozto
prekurzord pro pfipravu chirdlnich NHC-ligandd. V prvni ¢asti byly pfipraveny dva 1,5-
dialkylderivaty anthracenu s vyuzitim regioselektivni Friedelovy-Craftsovy acylace a
nasledné Wolffovy-Kiznérovy redukce. Pro ptipravu 1,5-diisopropylanthracenu byla
pouzita Wittigova reakce 1,5-diacetylanthracenu s trifenyl(methyl)fosfonium-bromidem
nasledovanad katalytickou hydrogenaci. Ddle byla studovdna reaktivita pfipravenych
derivatd anthracenu pfi nitraci a bromaci. Pro nitraci se jako selektivni Cinidlo osvédcil
N-nitrosacharin, nejlepsi vysledky bromace dialkylanthracenld pak poskytoval brom v
pfitomnosti Zeleza. Na zavér byla Uspésné provedena syntéza péti chirdlnich 1,4,5-
trisubstituovanych derivata triptycenu. Nitroderivaty byly izolovany v nizsich vytézcich
(32-44 %), zatimco v pripadé bromderivatd byl izolovany vytézek az 73 %.
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Syntéza stavebnich blokd calixarenut s lichym poctem
jader

Bc. Karolina Vatrova (M2)

Skolitel: prof. Ing. Pavel Lhotdak, CSc.

Jeden z moznych postupl pripravy vyssich calixarend s lichym poctem predstavuje
postupna konvergentni syntéza, béhem které jsou pomoci nékolika krokl pfipraveny
pfislusné substituované linearni prekurzory. Ty jsou ve finalnim kroku kondenzovany za
vzniku nového makrocyklu. V rdmci svého tématu pracuji na postupné vystavbé
makrocykld vhodné substituovanych pro naslednou derivatizaci. Vzniklé derivaty budou
v dal$im studiu zkoumany z hlediska jejich schopnosti komplexace nékterych latek jako
jsou naptiklad fullereny.




Optimalizace hydrosilylacni reakce pro povrchové
funkcionalizace

Bc. Margarita Faizulina (M2)

Skolitel: Ing. Petr Kovafticek, Ph.D.

Pro funkcionalizaci jsou béZné pouZivané trialkoxysilany obsahujici atom kifemiku
tetraedricky koordinovany tfemi methoxy nebo ethoxy skupinami a s funkéni skupinou
vazanou pres Si-C vazbu. Komeréné je dostupnd celd fada podobnych sloucenin, ale
nékteré z nich je potieba syntetizovat.Tato prace se zabyva syntézou propargyl-PEG3-
triethoxysilanu a optimalizaci nejproblematictéjsiho kroku- hydrosililace.



Syntéza helicent s fosfininovymi kruhy
Bc. Eliska Smolova (M2)

Skolitel: Ing. Radek Jurok, Ph.D.

Molekuly sloZzené z ortho-kondenzovanych benzenovych jader jsou nazyvany heliceny
dle Sroubovice, kterd vznika vlivem sterické repulze koncovych kruhl helixu. Heliceny
vykazuji vyjimecné optické a elektronické vlastnosti, jako napfiklad vysoké hodnoty
specifické optické otdcivosti, cirkularné polarizovanou luminiscenci, nebo silny cirkularni
dichroismus. Diky tomu jsou v popredi zajmu mnoha védeckych skupin. Uplatfiuji se
napfri¢ nékolika oblastmi: Ize je aplikovat v asymetrické katalyze, jako chemické senzory
¢i jako soucast OLED (organic light-emitting diode). Jiz takto perspektivni vlastnosti
helicenl lze dale rozsifit zavedenim heteroatomu do jejich Sroubovice. Bylo publikovano
mnoho metod pfiprav heteroheliceni obsahujicich naptiklad dusik, siru, kfemik a bor.
Naproti tomu fosfor, ve formé fosfininového jadra, byl do molekuly Sroubovice zaclenén
teprve nedavno a potencialni vyuziti tohoto spojeni je aktudlnim tématem. Pfedkladana
prace navazuje na dosavadni poznani v této oblasti syntézou helicen( s fosfininovymi
kruhy v termindlnich pozicich Sroubovice.




Syntéza analogu flavinovych kofaktoru

Bc. Marie Rozmusova (M1)

Skolitel: Mgr. Roman Holakovsky, Ph.D.

Flaviny jsou biologicky aktivni latky, které se jako kofaktory enzym( nachazeji ve vSech
organismech. Modifikaci zakladniho skeletu v ptirodé se vyskytujicich kofaktor(i jsme
schopni dosahnout vyraznych zmén v jejich vlastnostech, jako je napfiklad zména
redoxniho potencidlu nebo zplsob interakce kofaktoru senzymem ¢i substratem.
Zminéné zmény mohou dale ovliviiovat katalytickou aktivitu flavin. Cilem mé prace
bylo pripravit flavinova analoga, ktera maji deaktivovana dualezitd vazebna mista. Prvnim
pfipravenym kofaktorem je 3-methylriboflavin (1), ktery oproti pfirodnimu derivatu
obsahuje methylovou skupinou v poloze N3. Substituce methylovou skupinou flavinu
zabranuje v tvorbé vodikové vazby, coz vede ke sniZeni aktivity enzymu. Druhym
syntetizovanym kofaktorem je 8- hydroxy- 10- ribitylisoalloxazin (l1), analog pfirodniho
deazaflavinu Fo, ve kterém je uhlik C> nahrazen dusikem, coZ zplsobuje zvySeni
redoxniho potencidlu a omezuje katalytické schopnosti pldvodniho kofaktoru. Treti
analog, 8-desmethylriboflavin (lll), na rozdil od ptirodniho derivatu nema
substituovanou polohu C8. Tato modifikace znemoZriuje tvorbu kovalentni vazby mezi
enzymem a flavinovym kofaktorem, ktera enzymu dovoluje modulovat katalytickou
aktivitu flavinu nebo vazat objemnéjsi substraty.
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The Radiochemistry of Rotaxanes

Bc. FrantiSek Stara (M2)

Skolitel: Ing. Petra Ménova, Ph.D.

Radiation activated prodrugs represent one approach to developing drugs capable of
targeting tissue with high degree of precision. By selectively activating cytotoxic drugs
only at the site of an irradiated tumor, the systemic side-effects typical for
chemotherapy would be reduced. Such drugs could prove useful for cancer patients that
undergo concurrent radiotherapy and chemotherapy treatments. This work looks into
the possibility of using mechanically interlocked molecules (MIMs) as a template design
for creating these radiation-activated prodrugs. MIMs are a class of chemicals with a
unique interlocked molecular structure which were shown to exhibit co-conformational
flexibility and dynamic response to stimuli. In order to take advantage of the radiation—
activation strategy, MIMs that undergo selective and predictable break-down under
radiation need to be developed and tested. This work presents the results of a five-
month internship towards this goal. The internship was carried out at the KTH Royal
Institute of Technology in the research group of Fredrik Schaufelberger. During this
internship, two [2]rotaxanes were successfully synthesized and their stability under y-
radiation was tested.
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Chiralni 9-substituované triptyceny

Bc. Sarka Polivkova (M2)

Skolitel: Ing. Markéta Rybackova, Ph.D.

Triptyceny substituované v polohach 2 a 6 patfi mezi zajimavé chirdlni slouceniny, které
by mohly najit uplatnéni pfi asymetrické syntéze jako soucast enantioselektivnich cinidel
¢i katalyzdtorll na bdazi NHC ligand(, pfipravenych z imidazoliovych nebo
dihydroimidazoliovych soli 6.Tato prace se zabyva ptipravou diiminu 5, které predstavuji
prekurzory (dihydro)imidazoliovych soli6. Navriena syntéza diimin( 5 vychazi
z trisubstituovanych  9-bromanthracen(i 1, které se prevedou na pfislusné 9-
bromtriptyceny 2 pomoci Dielsovy-Alderovy reakce s in-situ generovanym benzynem. Ze
vzniklych 9-bromtriptycenll 2 je mozné pfripravit azidy 3, a ty ndsledné zredukovat na
aminy 4. Poslednim krokem pfipravy diimin( 5 je pak kondenzacni reakce triptycen-9-
amin( 4 s glyoxalem.
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Design a syntéza poldrnich materidlt aneb cesta k
ferroelektrické nematické mesofazi

Bc. Adam Pospisil (M1)

Skolitel: doc. Ing. Michal Kohout, Ph.D.

Cilem této prace je design a syntéza novych kapalné-krystalickych materiall s
ferroelektrickou nematickou mesofazi. Byly pripraveny celkem 3 série latek s 2,5-
disubstituovanym thiofenem jakozto centralnim jadrem, a prodluzujicimi rameny
obsahujici jednu alkoxy skupinu vdonorové ¢asti molekuly a rGzné typy
elektronakceptornich substituentl v ¢asti akceptorové. Série jedna a dvé obsahovaly
alkoxy substituenty o délce C1 az Cs s rozdilem v akceptorové ¢asti molekuly, kde prvni
série méla ve strukture kyanskupinu a druha nitroskupinu. Na zakladé vysledk( analyzy
mesomorfniho chovani latek z prvnich dvou sérii, literarni reserse a vypoctl dipdlovych
moment0, byla navrZena struktura série tfi. Tato série byla omezena pouze na methoxy
substituent v donorové ¢asti molekuly, ale naopak dochazelo ke zménam v akceptorové
¢asti, kam byly vedle kyan a nitro skupiny do rliznych poloh zavedeny atomy fluoru.
Struktury cilovych latek byly ovéfeny *H a 3C NMR spektroskopii a mesomorfni chovani
bylo uréeno pomoci diferencni skenovaci kalorimetrie a optické polariza¢ni mikroskopie
ve spolupréci s Fyzikalnim Gstavem AV CR.
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Priprava proléciv migrastatickych cytochalasanovych
analogl se zvySenou rozpustnosti

Bc. Daniel Kozovy (M2)

Skolitel: Mgr. et Mgr. Pavla Perlikova, Ph.D.

Syntéza proléiv migrastatickych cytochalasanovych analoglCytochalasany jsou
metabolity hub, produkované predevsim zdastupci z fadu dfevnatkotvarych (Xylariales).
Mnohé cytochalasany disponuji biologickou aktivitou, jako napft.: inhibice rlstu rostlin,
antimikrobidlni pUsobeni, ale hlavné inhibice polymerizace aktinu. Cytochalasin B a D
maji ndsledkem destabilizace aktinového cytoskeletu migrastatickou aktivitu.
Migrastaticka aktivita je definovana jako schopnost inhibovat vSechny typy invazivity
nadorovych bunék a tvofit metastazy.V nasi laboratofi jiz byly ptipraveny aktivni analogy
cytochalasin(, ale vzhledem k tomu, Ze jsou cytochalasiny velmi $patné rozpustné ve
vodé, je cilem této prace syntéza proléciv se zvySenou rozpustnosti. Nékolikastupriova
syntéza cytochalasinovych analogll vychdzejici z I-fenylalaninu byla optimalizovana a
nasledné bude pfipravena tada proléCiv pro testovani biologické aktivity.
Pfipravovanymi typy proléciv budou N-Mannichovy baze (I) a poté proléciva esterového
(1) nebo fosfatového typu (111).



Priprava aminov z aminoalkoholov

Bc. Scarlet Stefanie Vranik (M2)

Skolitel: doc. Ing. Toma$ Tobrman, Ph.D.

Aminy ako celok maju nezastupitelné miesto v medicinalnej chémii. Pocet syntetickych
ciest veducich k aminom je velké mnozistvo, avSak pri viacerych sa stretdvame s
problémami so stereoselektivitou, ¢i jednoduchostou prevedenia. V tejto praci sa
sustredi na syntézu aminov z aminoalkoholov, ¢o je vyhodné z viacerych hladisk. Su to
jednoducho dostupné latky a v buducnosti existuje potencidl pouZitia prirodzene
enantiomerne cCistych aminokyselin ako vychodiskovych latok. Syntéza je navrhnutd tak,
Ze sa ocakava stereo$pecificita jednotlivych krokov. Kluc¢ovym krokom je vyroba
fosformamidatu z aminoalkoholu, ktory sa ndasledne podrobi cross-coupling reakcii.
Praca sa aktudlne sustredi sa Studium reaktivity fosforamidatu s organokovmi.
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Syntéza deuterovanych derivdti fytokanabinoidu
jako vnitrnich standardd pro LC-MS

Bc. Lukas Dvordk (M2)

Skolitel: Ing. Radek Jurok, Ph.D.

Fytokanabinoidy, zejména pak kanabidiol (CBD) a A°-tetrahydrokanabinol (A°-THC), jsou
klicovymi bioaktivnimi slozkami, které se vyskytuji v rostlindch konopi (Cannabis). S
rostoucim védeckym poznanim jejich terapeutickych vlastnosti a také rozSitujici se
legalizaci konopi po celém svété neustdle stoupd poptavka po komerénich produktech
obsahujici fytokanabinoidy. Pro zajisténi bezpecnosti a presnosti téchto produktl je
nezbytné jejich dlkladné analytické hodnoceni. Deuteriem znacené derivaty
fytokanabinoidl jsou nezbytné v hmotnostni spektrometrii jako vnitfni standardy pro
presnou kvalitativni a kvantitativni analyzu. Tato prace se zaméfuje na vybér vhodného
a syntézu pfrislusnych deuterovanych derivat(.Cilem této prace bylo vyvinout univerzalni
syntézu fytokanabinoidli, umoziujici efektivni pfipravu jednotlivych deuterovanych
derivatd. Vzhledem kcené vychozich deuterovanych sloucenin bylo nezbytné
optimalizovat syntézu tak, aby bylo dosazeno co nejvyssich vytézkd.Takto bylo Uspésné
pfipraveno nékolik deuterovanych derivatl fytokanabinoidl, které byly ndsledné
precistény na Cistotu vhodnou pro poufziti jako vnitfnich standard(i v LC-MS/MS.



Fragmentovd syntéza monothiacalix[4]arent a jejich
derivatizace

Bc. Hynek Varga (M2)

Skolitel: prof. Ing. Pavel Lhotdak, CSc.

Cilem prace je syntéza monothiacalix[4]arenl coby predstavitelll nové skupiny
calixarenlli se smiSenymi mastky. Syntéza je zaloZena na kondenzaci vhodné
substituovanych fragmentd - dimerd, které byly pfipraveny z vychozich para-
substituovanych fenol(. Takto ziskané makrocykly, nesouci na hornim okraji methylové,
popf. terc-butylové skupiny, jsou podrobeny alkylaénim reakcim spodniho okraje za
Ucelem studia konformacnich preferenci téchto systéma. Vysledky budou porovnany se
situaci v materskych makrocyklech, tedy v klasickych calix[4]arenech a
thiacalix[4]arenech.
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1-(9-Anthryl)-1H-imidazol jako prekurzor
ypticenovych imidazoliovych soli

Bc. Ondrej JeZzowicz (M1)

Skolitel: Ing. Markéta Rybackova, Ph.D.

NHC ligandy jsou soucasti celé rady katalyzator(i, jako je napfiklad rutheniovy
Grubbs(v katalyzator 2. generace, ktery se pouziva pti metatezi alken(i nebo palladiovy
PEPPSI katalyzator vyuZivany pro Suzukiho coupling. Cilem této prace je ptiprava 1-(9-
anthryl)-1H-imidazolu (1), ktery predstavuje prekurzor imidazoliovych soli 5. Pro jejich
pfipravu byly navrzeny dvé syntetické cesty. Prvni spocivd v prevedeni anthrylimidazolu
1 na imidazoliové soli 2 a 3, které by reakci s 1,4-epoxy-1,4-dihydronaftalenem a
naslednou aromatizaci polyfosforecnou kyselinou (PPA) poskytly imidazoliovou sll 5
nesouci ypticenovou stavebni jednotku vazanou pres mustkovy atom. Druhd cesta
vedouci k imidazoliové soli 5 je zaloZena na vybudovani triptycenového jadra za vzniku
imidazolu 4 a nasledné tvorbé imidazoliové soli. Oba syntetické pfistupy budou
porovnany.




Priprava rel-(1R,2R)-cyklohex-4-en-1,2-diolu a jeho
vyuziti pri pfipravdach organokremicitych materidlu
Bc. Eliska Vlasdkova (M2)

Skolitel: doc. Dr. Ing. Jana Hodacova

Prace se zabyva pfipravou enantiomerné C(Cistého hybridniho organokifemicitého
materidlu 1, ktery by slouzil jako heterogenni katalyzator v enantioselektivnich reakcich.
V kfemicitém materidlu je zabudovan strukturni motiv trans-cyklohexan-1,2-diaminu,
ktery je soudasti mnoha homogennich katalyzatord'?. V ramci bakalafské prace byla
vypracovana syntetickd sekvence (Schéma 1), pomoci které byly pozdéji syntetizovany
dva enantiomerné C(isté hybridni organokifemicité materidly. Jeden z materidl( byl
otestovan na enantioselektivni Henryho reakci nitromethanu s benzaldehydem, ktera
poskytla 2-nitroalkohol ve vytézku 48 % see 59 %. Pro dalsi studie bude potieba
pfipravit vétsi mnozstvi prekurzoru 2. Klicovym krokem celé syntézy je Stépeni
racemického trans-cyklohex-4-en-1,2-diolu (3), proto jsem se zaméfila na hledani
vhodné sStépici metody, kterd by umozZnila multigramovou pfipravu diolu 3. DalSim
dllezitym intermedidtem je rel-(1R,2R)-1,2-diazidocyklohex-4-en (4). Vénovala jsem se
proto tézZ optimalizaci této syntézy.
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Schéma 1: Syntéza organokfemicitého materialu 1, kde R! = Boc, Bn
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