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1D and 2D networks of cyclo-paraphenylenes (CPPs) using
covalent and self-assembly process by DFT
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Cycloparaphenylenes (CPPs) represent the shortest possible segment of (n,n)
armchair carbon nanotubes (CNTs), and as such may represent a new route to
producing chirally selected carbon nanotubes [1] [2]. Current approaches for
this envisage controlling synthesis of uniform-diameter single chirality CNTs
using CPPs as templates, which has met with limited success [3]. At the same
time complexes of fullerenes with CPPs have been reported, highlighting a high
size selectivity of the CPPs to the specific fullerene.

In the current study we explore a new approach, namely using covalent- and
non-covalent self-assembly of either functionalized CPPs, or CPP-C

60

hybrid
systems, to create new types of poly-CPP-nanotubes. These new materials,
while also adopting a controlled chirality tubular morphology, show distinctly
different chemical, mechanical, electronic and optical behavior to conventional
carbon nanotubes.

The first of these families involves chemical cross-linking between neigh-
bouring CPPs using fullerenes as alignment templates. The resultant poly-
CPP-nanotubes share some properties with conjugated polymers, notably the
ability to add functionality and control electronic properties through function-
alisation control. The second family using self-assembly stacking between C

60

and different sizes of [6]-, [8]-, [10]-CPPs to form 1D and 2D networks. While the
study is driven by our theoretical modelling, we successfully demonstrate via
a joint experimental-theoretical study the first steps towards their production,
namely trapping of 2CPP rings around a fullerene dimer (C

59

N)
2
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