

















Preface

Scientific interest on graphene and its derivatives in heterogeneous
catalysis has grown dramatically over the past several years. The role and the
advantages of graphene and chemically derived graphene (CDG) as
heterogeneous catalyst cannot be overlooked. Among the heterogeneous
catalytic support graphene and its derivatives has been considered as the most
promising area of research. Regarding heterogeneous catalyst, various polymeric
supports like, zeolite, silica, polymers etc are similarly very important for
immobilization of metals as well as other catalytic application. This research
work mainly covers the metal-free heterogeneous catalysis, although reactions

involving metal-composite catalysts are also described here.

Chapter I is divided into three sections; Section A gives a detailed
discussion on graphene oxide (GO) and its application in organic synthesis. In
the Section B graphene oxide (GO) used as efficient catalyst for the one-pot
synthesis of 3,5-disubstituted 1,2,4-oxadiazoles using robust solid acid catalyst
graphene oxide (GO). In Section C from the same chapter shows graphene oxide
(GO) as a solid acid catalyst for the synthesis of 2,4,6-triarypyridines from

benzaldehydes, acetophenones, and ammonium acetate.

Chapter II is divided into two sections; Section A deals with the aqueous
mediated metal-composite catalyzed C—-C cross coupling reaction. Section B
depicts SuzukiMiyaura and Mizoroki-Heck C—C cross-coupling reaction using
low palladium loaded graphene oxide-polymer (GO-PMMA-Pd) composite

catalyst under ligand free condition.

Chapter III is divided into two sections. Section A shows the synthesis of

substituted isoxazoles using graphene oxide (GO) as metal-free and
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environmental friendly catalyst. Section B deals with the one-pot four-
component synthesis of substituted pyrazoles in presence of efficient

carbocatalyst GO.
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2D
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AGO
rGO
SGO
tert-BuOK
H>0,
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MCR
NPs
XPD
XPS
IR
TEM
TGA
HMF
DHPM
SRGO
EDS
PTSA
DMF
DMSO
NBS
DBU
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DIEA
PS
BEMP

MW

Two dimensional

Graphene oxide

Amide functionalized graphene oxide
Reduced graphene oxide
Sulfonated graphene oxide
Potassium tert-butoxide

Hydrogen peroxide
Cross-dehydrogenative coupling
Multicomponent reaction
Nanoparticles

X-raydiffraction spectroscopy
X-ray photoelectron spectroscopy
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Transmission electron microscopy
Thermogravimetric analysis
5-hydroxymethylfurfural
Dihydropyrimidone

Sulfonated reduced graphene oxide
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N,N-Dimethyl formamide
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Parts per milion
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Room temperature
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Fourier Transform- Nuclear magnetic resonance
Chemically derived graphene

Nafion

1-Pyrenecarboxylic acid
N,N-Dimethylacetamide
N-Methyl-2-Pyrrolidone

Poly (methyl methacrylate)

Benzoyl peroxide

Inductively Coupled Plasma-Atomic Emission Spectrometers
Potassium phthalimide

Tetracyanoethylene

Heteropolyacid

Dichloromethane

Tetrahydrofuran

broad

Doublet

XXii



Abbreviation

w2

min

mg

°C

h

mL

wt %
PPh3
TBAB
SDS
TPAOH
Pd@zeolite
CS
MPTA

Hertz

Multiplet

Singlet

Triplet

Minute

Milligram

Degree Celsius

Hour

milliliter

Weight percent
Triphenylphosphine
Tetrabutylammonium bromide
Sodium dodecyl sulfate
Tetrapropylammonium hydroxide
Zeolite-supported Pd catalyst
Chitosan

Poly-triallylamine

XXiii



