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The mass production of new carbon nanostructures and their potential applications in
many different fields have made these materials the subject of heavy investigations.!
Carbon Nanohorns (CNHs)? represent a new type of nanostructured carbon-based
material, which possess interesting properties for applications in clean-energy
technologies as well as biology and medicine.> A primary CNH nparticle is a single
graphene tube (similar in structure to single-walled carbon nanotubes) with 2-5 nm in
diameter and a length of 40-50 nm, with a conically-closed tip. Around 2000 CNHSs
aggregate with each other to form a spherical dahlia flower-like structure with a rather
narrow diameter distribution of 80-100 nm (figurel). The high purity of produced CNHs
is their major advantage as compared to carbon nanotubes, they are completely metal-free.
Functionalization of CNHs has given scientists the ability to manipulate these structures
enhancing their solubility and broadening the spectrum of applications. While different
covalent functionalization strategies have been described, * reactions usually proceed with
long times, in the presence of highly contaminating solvents and/or under harsh
conditions.

In the present work, we explore the efficiency of microwave irradiation for the covalent
functionalization of CNHs. Two different reactions have been used, the 1,3-dipolar
cycloaddition of azomethine ylides, in solvent-free conditions and the addition of diazonium
salts in water, both functionalization methods allow the preparation of CNH derivatives with
many functionalities. As a result of the covalent attachments onto the skeleton of CNHs the
solubility is highly enhanced in several common organic solvents as well as in water. The
differences observed are highly dependent on the polarity and the number of groups
covalently attached to the CNHs. (Figure 2).

In addition, a combination of the two reactions has also permitted the preparation of doubly
functionalized CNHs with orthogonally protected groups (figure 3). These groups, in
principle, can be selectively cleaved and modified with different moieties, broadening the
number of derivatives that can be prepared and paving the way to new applications. Finally,
the microwave-assisted organic transformations here described proceed with short reaction
times and involve two benign alternatives, namely solvent-free or aqueous reaction media.
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