
Selected Topic Topic 1: Fullerenes, Carbon Nanotubes, Graphene, Carbon Dots, and 
Related Nanostructures 

 [n]Cycloparaphenylenes with Charges: Cyclic Conjugation at Last 
 

Juan Casado
 

 
Department of Physical Chemistry, University of Málaga,  

Campus de Teatinos, s/n 29071 Málaga 
 

E-mail: casado@uma.es 

 
Oligophenylenes (polyphenylenes) are constituted by an array of π−conjugated 

benzenes where inter-ring electron delocalization tends to extend over the whole chain 
(linear π−conjugation) being intrinsically limited, among other factors, by terminal 
effects. Alternatively, cyclic conjugation is envisaged as the unlimited free-boundary 
version of π−conjugation which will impact the structure of molecules in rather 
unknown ways. The cyclic version of oligophenylenes, cycloparaphenylenes ([n]CPPs 
with n the number of phenyl rings) were first synthesized in 2008 by Beztozzi and 
Jasti.1 Today the whole [n]CPP series from [5]CPP to [18]CPP has been prepared. 
[n]CPPs represent ideal models to investigate new insights of the electronic structure of 
molecules and cyclic π−conjugation when electrons or charges circulate in a closed 
circuit without boundaries.  

 
Figure 1. Chemical structures of [n]CPP and V-shape behavior of the Raman frequencies. 

 

Radical cations and dications of [n]CPP from n=5 to n=12 have been prepared and 
studied by Raman spectroscopy.2 Small [n]CPP dications own their stability to the 
closed-shell electronic configuration imposed by cyclic conjugation. However, in large 
[n]CPP dications cyclic conjugation is minimal and these divalent species form open-
shell biradicals. The Raman spectra reflect the effect of cyclic conjugation in 
competition  with cyclic strain and biradicaloid aromatic stabilization. Cyclic 
conjugation provokes the existence of a turning point or V-shape behavior of the 
frequencies of the G bands as a function of n. In this communication we will show the 
vibrational spectroscopic fingerprint of this rare form of conjugation. 
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