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Centrally and selectively synthesizing organic compounds is a significant

challenge in the field of chemistry. Researchers have been tirelessly exploring

innovative techniques to achieve desired molecular structures efficiently and with

high selectivity. The latest breakthroughs in organocatalysis have brought about

revolutionary strategies that offer immense potential for achieving such synthesis

goals. In this article, we will delve into the realm of these novel organocatalytic

strategies that enable the selective synthesis of centrally and complex organic

compounds.

The Power of Organocatalysis

Organocatalysis involves the use of small organic molecules, known as

organocatalysts, to accelerate chemical reactions. These catalysts are highly

efficient in promoting a wide array of reactions, including enantioselective

transformations, carbon-carbon bond formations, and intramolecular cyclizations.
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Unlike traditional metal-based catalysts, organocatalysts offer several

advantages. Firstly, they are highly selective, facilitating the production of desired

compounds with minimal side products. Additionally, they often operate under

mild reaction conditions, reducing energy consumption and enabling

environmentally friendly synthesis. Furthermore, organocatalysis provides a

powerful tool for the synthesis of complex and structurally diverse organic

compounds, making it a valuable technique in medicinal chemistry and drug

discovery.

Recent Organocatalytic Strategies

Over the years, scientists have devised several new organocatalytic strategies to

address the challenges associated with selective synthesis. Let's explore some of

the most promising ones:

Stereoselective Activation

Stereoselective activation involves the exploitation of chiral organocatalysts to

induce selectivity in reactions involving prochiral substrates. By utilizing the

inherent chiral environment created by the catalyst, this strategy enables the

synthesis of enantiomerically enriched compounds. This technique has shown

tremendous potential in the synthesis of natural products, complex

pharmaceutical intermediates, and bioactive molecules.

Pseudo-Dynzymes

Pseudo-dynzymes are chiral small molecules that mimic the behavior of

enzymes, enabling the catalysis of challenging transformations. These molecules

possess multiple functional groups that can interact with the substrates to

facilitate the desired reactions. Pseudo-dynzymes have opened new avenues for

the synthesis of complex and biologically relevant compounds, providing a

powerful alternative to conventional enzymatic approaches.



Phase-Transfer Catalysis

Phase-transfer catalysis involves the transfer of reactants between two immiscible

phases using a catalyst. This technique has proven especially useful for reactions

involving charged or polar intermediates. By facilitating the transportation of

reactants to different phases, the catalyst promotes the desired transformations,

leading to high selectivity. Phase-transfer catalysis has found applications in

various industrial processes, including the synthesis of pharmaceuticals,

agrochemicals, and specialty chemicals.

Multifunctional Catalysts

Multifunctional catalysts possess multiple reactive sites that can simultaneously

activate different components of a reaction. This enables complex transformations

and provides a high degree of selectivity for specific products. These catalysts

often incorporate both Lewis acidic and Lewis basic functionalities, allowing them

to participate in a range of reactions. Exploiting the synergistic effect of multiple

reactive sites, multifunctional catalysts have paved the way for the efficient

synthesis of intricate organic compounds.

The Future of Organocatalysis

As the field of organocatalysis continues to evolve, researchers are continually

discovering novel strategies and catalysts that push the boundaries of what can

be achieved in selective synthesis. The development of more sustainable and

scalable organocatalytic methods is a key focus, aiming to minimize waste

generation while maintaining high efficiency.

Furthermore, with advancements in computational chemistry and machine

learning, there is a growing interest in the rational design of organocatalysts. By

harnessing these tools, researchers hope to predict the behavior of catalysts and

optimize their performance for specific reactions, saving both time and resources.



New organocatalytic strategies have transformed the landscape of selective

synthesis, enabling chemists to create complex and centrally functionalized

organic compounds with unprecedented efficiency. The development of these

innovative techniques, such as stereoselective activation, pseudo-dynzymes,

phase-transfer catalysis, and multifunctional catalysts, has opened new

possibilities in medicinal chemistry, drug discovery, and many other areas. As we

continue to unlock the potential of organocatalysis, the future holds exciting

possibilities for the synthesis of diverse and valuable organic molecules.
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This thesis discusses the use of asymmetric organic catalysis for the direct

enantioselective synthesis of complex chiral molecules, and by addressing the

many aspects of both vinylogy and atropisomerism, it appeals to researchers and

scholars interested in both areas.

Organocatalysis is a relatively modern and “hot” topic in the chemical community;

it is constantly expanding and its use has been extended to interesting areas like
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vinylogous reactivity and atropisomerism. Vinylogous systems are very important

for their synthetic applications but also pose a number of challenges, the most

notable of which are their reduced reactivity and the reduced stereocontrol at

these positions. On the other hand, atropisomeric systems are even more

important because of the huge potential they have as drugs, ligands and

catalysts. Chemists have only recently “recognized” the importance of these two

areas and are focusing their efforts on studying them and the challenges they

pose.

This thesis offers an extensive on the general aspects of chirality and

organocatalysis and an equally extensive experimental section that allow

nonexperts to understand the discussion section and reproduce the experiments.
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