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Aplikacia metodoldgie the Chiron approach pre diastereoselektivnu pripravu 8 enantiomérne Cistych pyrolidin-3,4-

diaminov s dlhym alkylovym retazcom, ktoré reprezentuji nové typy sfingomimetik. Vypracovany pristup vyuzije

L-erytrofuranézu a jej antipdd ako vychodiskové templaty abude sa spoliehat na atributy sekvenéného

Overmanovho presmyku, skrizenej metatézy olefinov a deoxygenacného protokolu ako na rozhodujlce syntetické

kroky. Vystupom zmienenej stratégie budu jednak nové poznatky ohladom rozsahu poutZitia a limitacii kaskddového

[3,3]-sigmatropného presmyku v cielenej syntéze latok s polyfunkénou Strukturou ajednak generovanie malej

kniznice pyrolidinovych sfingomimetik reprezentujucich slubnych kandiddtov s moZinym protirakovinovym

potencialom. OCM reakcia implementovana v neskorSom stddiu syntézy dava tomuto zdmeru vSeobecny charakter

a dovoluje kreovanie palety dalsich derivatov lidiacich sa dizkou a funkcionalizaciou uhlovodikového retazca.

Application of the Chiron approach methodology for the diastereoselective construction of eight enantiomerically
pure pyrrolidine-3,4-diamines with a long alkyl chain unit as novel sphingomimetic analogues. The developed
approach utilises L-erythrofuranose and its antipode as starting templates and relies on a sequential Overman
rearrangement, olefin cross metathesis and deoxygenation protocols as the key synthetic steps. This work will
generate further insight into the scope and limitation of the cascade [3,3]-sigmatropic rearrangement in the total
synthesis of compounds bearing a polyfunctional structure. A small library of pyrrolidine-containing
sphingomimetics could represent promising candidates with possible anticancer profile. Introduction of the long
side chain at a later stage in the synthesis provides high flexibility for the construction of other derivatives differing
in the length and functionalisation of the carbon backbone.
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Scheme. Retrosynthetic approach towards novel C-alkyl pyrrolidine-3,4-diamines.
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Cielena syntéza izomérnych analdgov prirodnych anhydrofytosfingozinov takych ako jaspin B je postavena na chiral-

pool stratégii a vyuZije chranené pentofurandzy ako vychodiskové chirény. Vypracovany zamer sa bude opierat

o deoxygenacny protokol, prostrednictvom ktorého bude odstraneny anomérny hydroxyl. Inkorporacia nového

stereocentra s aminoskupinou bude zabezpecend cez aplikaciu [3,3]-heterosigmatropnych presmykov, pricom sa

planujd prestudovat ich dva prototypy za termickych podmienok, vratane vyuzitia mikrovinného ohrevu. Okrem
toho, v pripade Overmanovho preSmyku, preverime aj jeho kyslo katalyzovanu alternativu. Konstrukcia zakladnej
uhlikovej kostry cielovych latok bude sfinalizovana realizaciou Wittigovej reakcie alebo skrizenej metatézy olefinov.

Treba zmienit, Ze vypracovany pristup ma starostlivo vyselektovany vyber vhodnych chraniacich skupin a nasledne

aj deprotekénych protokolov. Ziskané analdgy anhydrofytosfingozinov budi podrobené ohodnoteniu ich

schopnosti inhibovat proliferaciu rakovinovych buniek. Po ziskani predbeznych vysledkov bude dalsi skrining
vedeny na najcitlivejSich bunkach. Cytotoxicita ziskanych latok bude preverena aj na nemalignych bunkovych
liniach, ¢im sa ziska zakladny obraz ohfadom ich selektivnej toxicity (nemaligne vs maligne).

The synthesis of isomeric analogues of natural anhydrophytosphingosines, such as jaspine B is based on a chiral-
pool strategy and will use protected pentofuranoses as starting chirons. The developed approach will rely on a
deoxygenation protocol through which the anomeric hydroxyl will be removed. A novel stereocentre with an amino
group will be installed via the application of [3,3]-heterosigmatropic rearrangements, while it is planned to study
two of their prototypes under thermal conditions, including the use of microwave-assisted synthesis. In addition,
in the case of the Overman rearrangement, we will also examine its acid-catalysed alternative. The construction of
the backbone of the target compounds will be finalized by the implementation of the Wittig reaction or cross-
metathesis of olefins. It should be mentioned that the developed approach is accompanied by the selective
execution of suitable protection-deprotection protocols. Prepared anhydrophytosphingosine analogues will be
subjected to evaluation of their ability to inhibit proliferation of cancer cell lines. After obtaining preliminary results,
further screening will be conducted on the most sensitive cells. The cytotoxicity of the final molecules will also be
tested on non-malignant cells, thus providing a basic insight regarding their selective toxicity (non-malignant vs
malignant).
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Pri syntéze novych vysoko funkcionalizovanych derivatov akridinu vyuZijeme multikomponentné Biginelliho a Ugiho
reakcie a nasledné sekundérne transformacie ziskanych produktov. Reakcie budd vychadzat z 9-chlérkaridinu, 9-
brommetylakridinu, a 4-brémmetylakridinu, ktoré reakciou s 1,x-diaminmi poskytnd prislusné aminy. Ich
naslednymi reakciami pripravime aldehydy, vstupnu zlozku multikomponentnych reakcii. Transformacia ziskanych
dihydropyrimidinov bude uskutocnena za podmienok Mitsunobu reakcie, Cu-katalyzovanej Goldbergovej arylacie,
acylacie, .... Pripravené Ugiho produkty budu premenené na prislusné o- a y-laktamy. Vystupom tychto syntéz bude
séria novych derivatov, u ktorych sa predpoklada protirakovinova aktivita. Dékladne budu prestudované nielen
podmienky syntézy vstupnych zloZiek multikomponentnych reakcii a ich produktov, ale aj podmienky samotnych
multikomponentnych reakcii, pricom syntézy budd uskutoénené svyuZitim pristupov mechanochémie
a elektrochémie.

In the synthesis of new highly functionalized acridine derivatives, we will use multicomponent Biginelli and Ugi
reactions and subsequent secondary transformations of the products. The starting materials are be 9-
chlorocaridine, 9-bromomethylacridine, and 4-bromomethylacridine, which react with 1,x-diamines to give the
corresponding amines. Their subsequent reactions provide aldehydes, the inputs for multicomponent reactions.
The transformation of the obtained dihydropyrimidines under the conditions of the Mitsunobu reaction, Cu-
catalyzed Goldberg arylation, acylation, .... give rise the final products. Transformations of the prepared Ugi
products yield the corresponding 8- and y-lactams. The output of these syntheses will be a series of new derivatives
with potential anticancer activity. Not only the conditions of synthesis of the inputs of multicomponent reactions
and their products will be thoroughly studied, but also the conditions of the multicomponent reactions themselves,
while the syntheses will be carried out using the approaches of mechanochemistry and electrochemistry.
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