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Abstract. Carbon-based nanostructures, i.e. fullerene, carbon nanotubes, and graphene, have been 
widely studied as materials for the fabrication of solar cells. Significant efforts have been also devoted to 
using these nanocarbons for the realization of active layers able to improve the overall performance of 
photovoltaic devices. In particular, photoactive hybrid structures made of phthalocyanines or porphyrins 
with single-wall carbon nanotubes (SWNTs) and graphene layers have been recently investigated.

1-4
 In 

fact, tetrapyrrole macrocycles can both absorb light in the visible range and transfer/accept 
photogenerated electrons,

5,6
 then resulting promising light acceptors in organic photovoltaics (OPVs). In 

these hybrids the linkage between the macrocycle and the carbon surface is due to either covalent 

bonds or noncovalent p p interactions
 
often mediated by pyrene units. Looking for novel light acceptors 

for efficient OPVs, we focused on pyrene derivatives of thio-alkylporphyrazines, tetrapyrrole 
macrocycles widely used in non-linear optic materials,

7
 but never studied before in OPV. Therefore, the 

new pyrene-substituted thio-ethylporphyrazine 1 (Figure) was prepared and characterized by both 
spectroscopic and electrochemical measurements, moreover its structural and electronic properties  
were investigated by DFT and TDDFT computations. In this compound the direct linkage between  the 
macrocycle and the pyrene unit allows to both promote the formation of nanohybrids with SWNTs or 
graphene and facilitate the electron exchange between the two moieties. Compound 1 was then mixed 
with SWNTs and graphene flakes (obtained by solution processing) to prepare two hybrid structures, 
respectively. The nanohybrids were subsequently characterized by microscopic TEM analysis, UV-Vis, 
and Raman spectroscopy which showed evidences of supramolecular interactions. Photoluminescence 
analyses demonstrated a marked emission quenching in both hybrid structures, indicating the 
occurrence of charge transfer between 1 and the carbon nanomaterials. Therefore, according to these 
results, the pyrene unit in 1 effectively promotes the electronic interaction between the macrocycle and 
the nanocarbons, thus allowing charge transfer. 
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Figure 
 

 Structure of the studied compound 1. 
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