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ABSTRACT
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INTRODUCTION
With the repletion of the fossil resources and the increasing goblal demand for a more green
chemistry industry, the devolopment of new and improved catalityc systems for the
conversion of renewable feedstocks, as biomass, are needed. A possiblity of a greener
chemical industry may be achieved by switching from enviromentally challenging solvents to
more benign ones such as ionic liquids.

METHOD
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The thesis concerns with the decarbonylation of 2-Naphthaldehyde and p-Toluenaldehyde in
various Ionic Liquids (IL’s) and their effect as solvent compared to the previous reported
diglyme reaction which is shown in the figure 2. The catalyst used for this experiment is the
[Rh (dppp)2] Cl.
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Selective oxidation of alcohols is one of the most important reactions in organic chemistry
and is used in the production of many bulk commodities, high-value fine chemicals,
agrochemicals and pharmaceuticals. In the search for a more sustainable chemical industry,
much effort has been devoted the development of efficient oxidation catalysts that uses
molecular oxygen as oxidant. From the standpoint of green and sustainable chemistry, these
oxidations are attractive because oxygen is a cheap and readily available oxidant that
[1]
produces water as the only by-product.
Here, I present the investigations of a novel reaction protocol for the synthesis of
amides using a catalytic system consisting of supported gold nanoparticles and base in
methanol,[2,3] see Figure 1.
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CONCLUSION

In the first step of the reaction, the gold-catalyzed oxidation of an alcohol or
aldehyde in methanol yields a methyl ester. In the second step, an amine is added and the
methyl ester is converted into the desired amide by base-catalyzed aminolysis. As the same
base is promoting both steps of the reaction, the synthesis can be performed in a convenient
one-pot procedure without isolation or purification of the intermediate. The employed oxidant
is pure molecular oxygen and the reaction can be performed under mild reaction conditions
(25–65°C, atmospheric pressure). The reaction protocol was applied to a number of alcohols
and amines, demonstrating the procedure to be versatile and applicable to a broad range of
substrates. Furthermore, the involved reaction mechanism was discussed on the basis of
kinetic data and theoretical density functional theory computations.
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Here we demostrate the utilization of different ionic liquids as solvent for decarbonilation of
aldehydes.
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Figure 1. One-pot synthesis of amides using supported gold nanoparticles and base as catalysts.

Figure 2: Global reaction

Figure 1: Pathway proposed for the catalityc decarbonilation reaction
The reaction presented in figure 1, provides a pathway for the conversion of aldehydes into
decarbonylated molecules, which is a process that until now has shown low yields and poor
selectivity. Recent studies have shown that the Group 9 metals are by far the most active
metals for the catalityc decarbonytalion reactions, and that the rate determinating step is the
decarbonylation of the metal complex. This knowledge presents an interesting opportunity
for the selection of active catalyst-solvent combinations.
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