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Small molecules and oligomers with delocalized π-electron conjugated systems have 
been the subject of intense attention because of their promising photophysical and transport 
properties. As one class of these materials, phthalocyanines (Pcs) are receiving a surge of 
interest in the field of organic semiconductors because of their high chemical/thermal stability, 
unique electronic structures, and strong intermolecular interactions in the condensed phase. 
Many Pc-based electronic devices, such as organic light-emitting diodes, organic field-effect 
transistors (OFETs) (Figure 1), and organic photovoltaics (Figure 2) have been studied and 
found to exhibit promising device performance. During the past several decades, numerous 
studies have been conducted to develop new soluble Pcs. In particular, Pcs functionalized with 
alkyl substituents on the peripheral benzene rings are of immense interest and can be used in 
various optoelectronics devices as light absorption, hole injection,[1] hole transporting.[2] 

 

 
Fig. 1 Phthalocyanine application in printing 

transistor 
 

 
Fig. 2 Phthalocyanine application in perovskite solar 

cell 
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