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a b s t r a c t

Copper nanoparticles have been explored as a new class of heterogeneous catalyst in various chemical
transformations. This review surveys the most useful organic transformations which were carried out
in the presence of copper nanoparticles as catalyst. Copper nanoparticle catalyzed reactions are advanta-
geous over the conventional metal catalyzed reactions in terms of low catalyst loading, high atom econ-
omy, better yields, inexpensive, shorter reaction times and recyclability of the catalyst. From a
mechanistic point of view, it has been shown that most of the transformations proceed via the formation
of organometallic intermediates [C-Cu-X] during the interactions with copper nanoparticles.
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1. Introduction

The development of more direct catalytic approaches toward
the synthesis of chemical products represents one of the key efforts
to achieve chemical sustainability [1]. On the other hand, the use of
more environmentally-benign catalysts, their recycling, or the sim-
ple separation of catalysts from reaction mixtures provide both
economic and ecological benefits [2]. Recently metallic nanoparti-
cles have been used comprehensively as alternative catalysts in the
organic synthesis due to their high reactivity, sustainability, easy
recovery and often the recyclability of the catalyst. Metal nanopar-

ticle catalyzed reactions are advantageous over conventional metal
catalyzed reactions in terms of low catalyst loading, inexpensive,
high atom economy, better yields, shorter reaction times and recy-
clability of the catalysts. The high reactivity of nanoparticles is the
result of their large surface area (which most certainly affects the
reaction rate) and they often exhibit different reactivities from
those of the bulk when dispersed down to a nanometer scale [3].
In addition, high dispersivity and high stability during catalytic
reactions in most chemical environments make nanoparticles a
renowned catalytic system. Due to these features metal nanoparti-
cles, especially copper salts, have been used successfully for C–C,

2 N.K. Ojha et al. / Coordination Chemistry Reviews 353 (2017) 1–57
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