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1 Introduction

The carbon–carbon (C––C), as well as carbon–heteroatom (C––X) bond formation,
plays an essential role in many chemical conversions, and insurgencies in these
reactions will powerfully improve the overall synthetic efficiency [1–5]. Historically,
nucleophilic additions, substitutions, and Friedel–Crafts-type reactions are the
central methods of connecting two simpler molecules to generate a more complex
one via the construction of a C––C bond. Before the introduction of transition metal
catalysis, C––C bond formation was very sluggish and limited. The development
of pericyclic reactions and transition metal-catalyzed coupling reactions increased
the efficiency of C––C bond formations in modern organic chemistry and greatly
extended their scope [6]. The term coupling is used when two molecules combine
to form a new bond with the aid of catalyst/s, the majority being transition metals
[7, 8]. These reactions are multipurpose and are valuable for synthesizing several
complex molecules in short synthetic sequences which otherwise may need mul-
tistep procedures. However, this classical coupling reaction inevitably delivers a
stoichiometric amount of halide salts as a side product, thus requiring a base or its
equivalents to facilitate the arylation reaction in most cases. Therefore, in view of
atom and step economy, direct employment of C––H bonds without preactivation
has gained massive consideration over the past few decades as a straightforward
and operative method in organic chemistry.

The search for more efficient and “environmentally friendlier” methods is one of
the major tasks to be proficient by chemists, in response to the growing society’s
concern about pollution, energy, and resources. The need to modernize, and realize
new C––C bond-forming reactions is a continuous process. The advanced methods
should preferably obey three important guidelines: (i) the method should make
use of readily obtainable starting materials, (ii) nontoxic reagents or catalysts
should be employed, and (iii) the reaction should be performed under mild reaction
conditions. Because unactivated sp2 and sp3 carbon–hydrogen bonds are pervasive
in organic compounds, it is easy to conceive that the direct functionalization of
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