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PREFACE

Ion-exchange materials are insoluble substances containing loosely held ions which are able
to be exchanged with other ions in solutions which come in contact with them and normally
obtained as beads of 1-2 mm diameter. The most typical ion-exchange resins are based on
cross-linked polystyrene. Ion-exchange resins are widely used in different separation,
purification and decontamination process. This heterogeneous material has been utilized in
different organic transformations too. On the other hand, graphene belongs to a new class of
carbon nanomaterials, and graphene oxide (GO) possessses a range of reactive oxygen
functional groups that render it to be a good candidate for use in the several organic
transformations.

The present research work represents the multidisciplinary branches of material chemistry,
nanocatalysis and green chemistry. This dissertation begins with a brief review on
heterogeneous catalysis by metal nanocomposites followed by the application of poly-ionic
resin hydroxide in disulfide bond-forming reactions. The next chapters of the thesis deal with
poly-ionic resin-supported mono- and bi-metallic nanocatalysts preparation, characterization
and catalytic applications in diverse cross—coupling reactions. The last three chapters describe
applications of graphene oxide (GO) as the ‘carbocatalyst’ in different organic
transformations, and finally a Ni/RGO nanocomposite has been shown to be a highly efficient

heterogeneous catalyst for the Kumada—Corriu and C—S cross—coupling reactions.
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