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In the approach to achieve green and sustainable production of chemicals, the ideal synthesis
in terms of catalytic activity, selectivity, atom—, and step efficiency should be satisfied. [44]
This approach often uses a catalysis pathway, and the reduction of toxic reactants, stoichiometric
amount of additives, waste, energy, and number of operations. Experimentally, the one-pot method
is one of the most powerful attempts to approach greener synthesis which allows the construction
of complex structures from simple, benign, and readily available starting materials. In this sense
the utilization of alcohols that can be transformed into activated intermediates is a great
advantage.

Alcohol is a readily available and relatively unreactive starting material to produce chemicals.
Their abundance, readily available, easy handling, and environmentally benign properties make
alcohol convenient to be utilized for a greener synthesis approach. Thus, a variety of research has
been dedicated to developing efficient catalysts for alcohol transformations. The study in this
thesis investigates heterogeneous catalysts based on Co and Pd for the formation of C-C and C-N
bonds using alcohols as starting materials. The main purpose of this thesis is to develop an
efficient catalyst for green alcohol transformation protocols namely borrowing hydrogen and
acceptorless dehydrogenative coupling protocols. Moreover, the utilization of heterogeneous
catalysts for this one-pot borrowing hydrogen and acceptorless dehydrogenative coupling methods
will make this strategy even more promising.

In chapter two, the formation of the C-C bond through «-alkylation of ketone with alcohols via
borrowing hydrogen protocols over Co-Mg0/Ti0, exhibited excellent catalytic performance. The catalyst
managed to give higher activity than the noble metal catalysts including Ru, Pd, and Pt, and the
direct cooperation of Co, MgO, and TiO, resulted in a high activity of the catalyst as well as
highly selective to produce the desired alkylated product. The investigation about catalyst
recyclability suggests that the stirring rate greatly affected the reuse experiment. In addition,
the developed catalyst has successfully been applied for various scopes of ketones and primary
alcohols with different functionalities generating a moderate to an excellent yield of corresponding
alkylated products. Controlled experiments revealed that the co—deposited MgO turns to enhance the
hydrogenation of the alkene intermediate

Chapter three discusses the utilization of the developed catalyst for the direct amination of
primary alcohols with NH; which shows that the Co-MgO/Ti0, catalyst is also applicable for the
formation of C-N bond formation to give the corresponding primary amines in high selectivity under
milder conditions than the reported heterogeneous Co catalysts. Moreover, the catalyst is allowed
to selectively produce either primary, secondary, or tertiary amines by simply changing the reaction
conditions.

In chapter four, an alternative Pd/Ti0O, catalyst is developed for the synthesis of N-
heteroaromatics compounds demonstrating the synthesis of pyrazines. Currently, the catalyst shows
remarkably high catalytic performance and stability for the benchmark reaction system. The catalyst
managed to be used for 4 reactions run without significant decrease in activity and selectivity.
The role of both palladium metal nanoparticle and support is important for the reaction sequence

to proceed well.
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