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Abstract

Hydrogen bond-donating (HBD) organocatalysts have recently gained a privileged place in the field of
asymmetric synthesis. The activation of the substrates by HBD catalysts is based on multiple weak
interactions, and therefore the concept of 'more, better' is applied. The common way to overcome
such drawback is to develop catalysts that can form stronger HBD interactions or to multiply the
number of them. However, recent advances in the description of substrate activation by catalyst,
which introduced the Pauli repulsion-lowering concept, raised the possibility of a new method to
overcome such a drawback. We introduce a novel molecular scaffold for asymmetric catalysis that has
not been evaluated before and explore the use of the concept of Pauli repulsion-lowering activation.
Our TCRP catalyst is built up around the thiourea HBD bidentate catalyst system, but further explores
fine-tuning of the HBD abilities via the adjacent aryl groups and coordinated Lewis acid metal. TCRP
catalysts are modular, allow fine-tuning of HBD abilities, and have a readily available source of chirality.
We expect that the TCRP scaffold will become a new privileged scaffold in catalyst design.

Abstract (CZ)

Organokatalyzatory zalozené na aktivaci pomoci vodikovych vazeb (HBD) si v posledni dobé ziskaly
vysadni postaveni v oblasti asymetrické syntézy. Aktivace substratl HBD katalyzatory je zaloZena na
vicendsobnych slabych interakcich, a proto se uplatfiuje koncept "vice, 1épe". Obvyklou cestou k
prekonani této nevyhody je vyvoj katalyzatord, které mohou vytvaret silnéjsi HBD interakce, nebo
znasobeni jejich poctu. Neddvné pokroky v popisu aktivace substratu katalyzatorem, které zavedly
koncept snizeni Pauliho odpuzovani, vsak pfinesly moznost novych zpUsobu pfekondni téchto omezeni.
V tomto projektu predstavujeme novy typ doposud nepopsanych katalyzatoru, které jsou zaloZeny na
vyuziti tohoto konceptu. Struktura ndmi vyvinutého TCRP katalyzatoru je postavena na bidentatnim
HBD donoru, thiomocoving, ale diky pfilehlym arylovym skupindm a koordinaci hlavnich ligand( na kov
(Lewisova kyselina) umoZzniuje modulaci HBD schopnosti. TCRP katalyzatory jsou modularni a vyuZzivaji
snadno dostupny zdroj chirality. O¢ekavame, Zze TCRP katalyzator se stane novym privilegovanym
motivem pfi konstrukci katalyzatord.

The aim of the project

(1) to develop organocatalysts based on non-covalent interactions enhanced by Lewis acid and the
principle of Pauli repulsion-lowering (TCRP)

(2) Demonstrate the use of TCRP catalysts in the context of organic synthesis (cycloaddition, epoxide
opening, spirocyclization).

The aim of the project (CZ)
(1) vyvinout organokatalyzatory vyuzivajicich nekovalentnich interakci zesilenych pomoci Lewisovy
kyseliny a principu sniZeni interakci Pauliho odpuzovani (TCRP)

(2) demonstrovat poufZiti katalyzatori TCRP v kontextu organické syntézy (cykloadice, otevieni
epoxide, spirocyklizace)
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