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SUMMARY AND FUTURE PERSPECTIVES

The aim of this dissertation is to address how innovative MCRs are in medicinal chemistry and how 

they can be used in different cases.

In chapter 1, we discuss all the possibilities that MCR can offer to drug discovery, focusing on 

how medicinal chemists can use this powerful tool. The MCR derived product can be considered 

as a synthetic hub to a vast diversity of novel cyclic or acyclic scaffolds by employing different 

secondary transformations. This “union of MCRs“ can serve as a strategy for the rational design of 

novel MCRs combining two (or more) different types of MCRs in a one-pot process.

Figure 1. Convergence of Multicomponent reactions 

In chapter 2, the union of MCR concept is exemplified by a concise synthesis of tetrazole-

ketopiperazines by two consecutive Ugi reactions. We will report, soon, on the biological properties 

of this interesting new scaffold.

Figure 2. Concise Synthesis of Tetrazole-ketopiperazines by Two Consecutive Ugi Reactions

In chapter 3, the reinvention and utilization of a known reaction is described in order to access 

an important chemical entity for most of the MCRs: The isocyanides. A novel isocyanide synthesis 

from carbonyl compounds and their subsequent application on MCRs without isolating them is 

discussed proving that IMCRs can be used in a more easy and efficient way. 
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Figure 3. The Leuckart-Wallach route to isocyanides

Chapter 4 describes the synthesis of tri and tetra substituted uracil containing imidazole derivatives 

via the Ugi-4CR and Passerini-3CR. These compounds were designed with the special in-house 

software NucleoQueryTM bearing the uracil moiety, giving rise to a library that will be screened in 

the future against antiviral targets. 

Figure 4. Synthesis of tri and tetra substituted uracil containing imidazoles via the Ugi-4CR and  

Passerini-3CR

Chapter 5 consists of an overview of the synthetic strategies that should be followed to address 

specific issues rising in many MCRs as the addition to a C=N bond (e.g. Ugi and Passerini reaction) 

or to a nitrile (e.g. Gewald reaction).

Chapter 6 describes a thorough compilation of the industrial applications of MCRs with illustrating 

examples and chapter 7 specifies one such example i.e. the Telaprevir (Incivek®) a member 

of antiviral drugs known as protease inhibitors which specifically, inhibit the hepatitis C viral 

enzyme NS3-4A serine protease. It becomes obvious that the introduction of two MCRs, leads to 

a shortening of the synthesis route by more than 50%.
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Figure 5. Industrial applications of MCRs i.e. the Telaprevir (Incivek®)

Another example is Atorvastatin (Lipitor®), a member of the drug class known as statins, which 

are used primarily as a lipid-lowering agent and for prevention of events associated with 

cardiovascular disease. It is the best-selling drug in the history of pharmaceuticals, generating $ 

120 billion revenues for Pfizer. Chapter 8 describes for the first time the synthesis of Atorvastatin 

by MCR chemistry establishing this technology as an effective route towards generics. 

Finally chapter 9, is dedicated to one of the hottest targets in cancer immunotherapy; The protein-

protein interaction (PPI) between PD-1 and its ligand PD-L1. A thorough analysis on the patents 

of the inhibitors of PD-1 is described demonstrating the importance and future of drug discovery.
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