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Abstract 

The present thesis entitled “NEW CATALYTIC APPLICATIONS OF 

FUNCTIONALIZED GRAPHENES AND METAL-EMBEDDED ORGANIC 

POLYMER” mainly focused on heterogeneous catalysts and their applications in 

organic synthesis. Development of heterogeneous catalytic support including both 

organic and inorganic materials, has given a new dimension in designing metal embedded 

or metal‒free catalytic systems. The chemistry of graphene, its structure and properties 

have been studied immensely during the last decade which resulted into a broad area for 

heterogeneous catalytic systems. Materials like CNT, graphene, graphene oxide, reduced 

graphene oxide etc. are some nanomaterials with interesting characteristics and 

application in various fields of science. In this thesis I have focused on functionalized 

graphene based materials and organic polymer supported catalysts for the development of 

new strategies for organic reactions. The thesis is divided mainly into three chapters and 

two of them are further divided as outlined below. 

Chapter I is divided into three parts. Section A presents a brief review on the origin and 

development of graphene and its functionalization. This carbonaceous nanomaterial has 

found numerous applications from optics to energy storage to organic catalysis. There are 

plethora of research articles covering different ways of derivatization of graphene and 

consequent changes in structures and properties. Two most important derivatives of 

graphene viz reduced graphene oxide (RGO) and graphene oxide (GO) have been 

discussed in this chapter along with their practical implementations as carbocatalyst and 

supports. Some other graphene derivatives are also mentioned in this context. 

In Section B an environmentally benign protocol for synthesizing 1,4‒benzothiazine 

scaffolds has been discussed. Here graphene oxide has been explored as an excellent 

metal‒free heterogeneous catalyst which has significant role in fabricating this type of 

molecule and compared with the literature reports to show the difference. Reactivity of 

functional groups under our reaction condition has been explained with the help of a 

proposed mechanism. 
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The diverse functionalities present in graphene oxide and their reactivity towards certain 

organic compounds have been found in Section C where transamidation reaction was 

carried out with certain amides and some interesting results came out. In this chapter a 

facile method for transamidation of aliphatic amides using aromatic amine is reported 

under a metal‒free, solvent‒free reaction condition to furnish the new amides with good 

to excellent yield. 

 

The Chapter II is divided into two sections. Section A provides a generalized view of 

various organic polymers, their structures and characteristics. Their roles as organic 

supports for anchoring or immobilizing metal nanoparticles (NPs) have been described in 
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this chapter. These supports include PPO, PVP, PVA, polystyrene resin, other ion 

exchange resin, some biopolymers like cellulose, chitosan, dendrimer etc. The need for 

development of simple yet efficient catalytic supports led chemists to find these 

alternatives. 

Section B deals with the Pd/CuO bimetallic NPs supported on amberlite resin formate 

(ARF) catalyzed Tsuji‒Trost reaction using allyl halides and acetate. This allylation gives 

excellent result with phenol, amine and thiol systems as the nucleophile. The 

incorporation of copper might have enhanced the activity of the catalyst and reduced the 

Pd content in preparing the catalyst. The catalyst serves excellent functional group 

tolerance, for example halogen containing substrates do not undergo much common 

homo coupling in presence of palladium catalyst here. This catalyst was characterized 

using SEM‒EDS and FT‒IR.  In future we are aiming towards some ring closure or 

cyclization reactions to form benzofuran or indole moieties of biological significance 

using this methodology. 

Finally, in Chapter III an uncommon and unexpected A3 coupling is reported without 

any catalyst. The key feature of this finding was the position of hydroxyl group in 

salicylaldehyde and derivatives. The results discussed in this chapter along with a 

plausible mechanism clearly show the importance of ortho hydroxyl group in carrying 

out a solvent‒free, metal‒free A3 coupling. 
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