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Nazev: Asymetrickd syntéza katalyzovana pomoci chirdlnich Brgnstedtovych kyselin

Anotace: V poslednich dvou dekadach zaznamenal obor organické syntézy zna¢ny odklon od vyuZivani
toxickych tranzitnich kov(l jako efektivnich katalyzator(i pro mnohé organické transformace. Tento
krok, jak jiz sdm osobé velmi obtiziny, se zdal byt pfimo nemozny, paklize doslo na enantioselektivni
transformace katalyzované tranzitnimi kovy. Aby tato vzrusujici a duleZitd otdazka mohla byt patficné
adresovana, novy typ katalyzator(l neobsahujici tranzitni kovy musel byt vyvinut. Tak se zrodil obor
nazvany organokatalyza. Vtzv. organokatalytickych reakcich dochazi ke katalyze organickych
transformaci pomoci malych chirdlnich organickych molekul. Tento typ katalyzy prodélal za poslednich
20 let obrovsky rozkvét a zejména v poslednich 10-ti letech se stal nedilnou soucasti organickych
katalytickych transformaci bézné provadénych v laboratofich syntetickych a medicinalnich chemika.
Mnoho ztéchto reakci je katalyzovanych pomoci Brgnstedtovych kyselin. Z pohledu pK. kyselin
standardné vyuzivanych pti organokatalytickych reakcich by se tyto kyseliny dali rozdélit do dvou
hlavnich skupin: slabé kyselé (pK. = >10), kterym se také tika katalyzatory pomoci vodikové vazby, a
silnéjsi Brgnstedtovy kyseliny (typicky pKa = <3). Pfekvapivé transformace katalyzované pomoci kyselin
s pKa, vintervalu od 3 do 10 az do nedavna unikali zajmu syntetickych chemik(. Je to prekvapivé
zejména proto, Ze tento interval pokryva vsechny karboxylové kyseliny. V poslednich 5 letech vSak tato
oblast bouflivé rozviji, bohuzel vsak zatim se spiSe rozpacitymi vysledky. Jednim z dlvodl je téchto
vysledk( je ponékud obtiznéjsi prostorova kontrola (a s tim spojena enantioselektivita reakci) umisténi
karboxylovych vodikl. Tento projekt se tedy bude zabyvat vyvojem novych chirélnich Brgnstedtovych
kyselin s pK, karboxylovych kyselin, ale neobsahuijicich karboxyl, a s tim spojenych organokatalytickych
procesq.

Title: Asymmetric synthesis via Brgnsted acid catalysis

Abstract: Over the past two decades, organic synthesis underwent to a significant transformation.
Indeed, attempts to find an alternative transformation to well established enantioselective transition
metal catalyzed reactions led to generation of new field in organic synthesis — organocatalysis. In this
field, organic transformations are catalyzed with small chiral organic molecules. This type of catalysis
underwent tremendous development over the past 20 years and has become an integral part of the
organic catalytic transformations that are now commonly performed in the laboratories of synthetic
and medicinal chemists. Many of these reactions are catalyzed by Brgnsted acids. In terms of the pKa,
acids generally employed in organocatalytic reactions can be divided into two main groups: weakly
acidic (pKa => 10), also called hydrogen bonding catalysts, and stronger Brgnsted acids (typically pKa =
<3). Surprisingly, the acid catalyzed transformations using acids with pKa ranging from 3 to 10 were till
recently completely ignored. Interestingly, such pKa window covers all carboxylic acids. In the past 5
years, however, the use of chiral carboxylic acids to catalyze organic transformation started to flourish.
However, with results far beyond expectation. We believe that the reason for disappointing results is
due to somewhat more difficult spatial control (and the associated enantioselectivity of the reactions)
connected with the carboxylic acid hydrogen. The goal of this project is to develop novel chiral
Brgnsted acids that bear hydrogen atom with pKa like carboxylic acid, but do not have carboxylic group.
The second goal is to develop organocatalytic reactions that would be catalyzed by such acids.






