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Introduction 

Transition metal-catalyzed transformations are widely used for the construction of new 

carbon-carbon and carbon-heteroatom bonds.The palladium-catalyzed Sonogashira cross-

coupling reaction between aryl-halides and terminal acetylenes serves as a powerful method 

for the preparation of internal acetylenes, heterocycles and natural products. Since its 

discovery by Sonogashira in 1975, several modifications have been reported including 

variation the of ligands, palladium sources, solvents and bases in order to perform the 

coupling reactions more efficiently with aryl iodides, bromides and chlorides. The presence of 

the copper co-catalyst facilitates the coupling reaction by the in situ generation of copper 

acetylide, but it can also induce a Glaser-type oxidative homocoupling of the terminal 

acetylene to yield a diyne. Focusing on the suppression of the formation of this undesired side 

product, several copper-free versions of the palladium catalyzed Sonogashira coupling have 

been developed in the last few years.  

Usually, homogeneous catalysts are used in these reactions, but there is strong demand 

for the development and application of different kind of solid supported catalyst systems for 

the achievement of cross-coupling reactions. The most appropriate choice for support is the 

readily available charcoal. In the last decades several applications demonstrated the 

applicability of palladium on charcoal in the field of cross-coupling technology. Although, the 

Heck, Suzuki and Sonogashira reactions of different aryl halides were successfully achieved 

with this solid supported catalyst, surprisingly there is only one example of the Pd/C catalyzed 

Buchwald-Hartwig amination in the literature. Recently, Sajiki and coworkers have published 

the first palladium on charcoal catalyzed aryl amination of aryl bromides and chlorides. They 

established that, the choice of the phosphane ligand strongly determines the success of the 

coupling. Bidentate ligands, such as dppf, BINAP and Xantphos proved to be most effective 

for the amination of aryl halides. It was found that triarylphosphanes and Buchwald-type 

biphenyl-dialkylphosphanes were almost ineffective. 



Theses: 

1. Copper-free Sonogashira coupling in amine-water solvent mixtures 

 

- Copper free Sonogashira reaction was carried out on aryl-iodides.  

- Reaction parameters (solvent, base, ligand, catalyst amount) were optimized. The 

crucial role of the water in the reaction was observed.  

- Having defined the optimal conditions the scope of the reaction was assessed. As 

halide compound, electron-rich and –poor, moreover sterically hindered aryl-

iodides were applied.  

- Coupling products from hetaryl iodides were prepared. The coupling reaction was 

carried out successfully using aromatic, aliphatic, silyl- and carbinol protected 

derivatives.  

- Applying the protected derivatives provides an opportunity to further 

functionalization of acetylene part of the molecule, implementing the reaction in 

total syntheses.  

2. Examination of the Aromatic Amination Catalyzed by Palladium on Charcoal 

- - However, there was no example in the literature for this reaction, Sonogashira 

coupling of aryl-chlorides was carried out in the presence of solid supported 

palladium catalyst.  

- - I revealed the possibility of catalyst recycling, decreasing the specific cost of the 

reaction significantly.  
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- - Having optimized the coupling conditions I examined the activity of several 

commercially available Pd/C catalysts, furthermore I compared the solid supported 

catalyst to homogeneous palladium sources in Sonogashira reactions. I prepared 29 



acetylene derivatives with variable steric and electronic properties to demonstrate 

the applicability of reaction conditions.  

3. Buchwald-Hartwig coupling with  Pd/C as catalyst 

- Activities of solid supported palladium catalyst were examined in Buchwald-

Hartwig amination reaction also.  

- The reaction conditions were soundly investigated, in particular applying ligand, 

solvent, and base. 

-  I analyzed the activity of commercially available Pd/C catalysts. In addition the 

activity of different ligands as a function of the quality of the catalyst was 

examined.  

- The catalyst was used in Buchwald-Hartwig reaction five times in sequence to 

prove the possibility of recycling. 

 

4. Activity of commercially available palladium on charcoal catalysts 

- Commercially available palladium on charcoal catalyst were compared in four 

different cross-coupling reactions and several differences are shown int he 

dissertation. 
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