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The synthesis of a dinuclear ball-type phthalocyanine (BTPc) containing two cofacial ligands and two metal (M) 
centers was reported for the first time by Zefirov and coworkers in 2002. However, the first article reporting not 

only synthesis, but also various physicochemical properties of BTPc compounds was published by our group in 2006. 
This motivated our group to identify electrochemical, spectroelectrochemical and electrocatalytic properties of the 
newly synthesized examples of these compounds and thus, the relevant studies have been still continuing. Due to 
the wide range of intermolecular and intramolecular interactions between the face to face Pc rings and/or the two 
metal centers, these compounds exhibit different and interesting electrochemical and electrocatalytic properties, as 
compared to their parent monomers. These interactions appear to depend on the nature of the metal centres, bridging 
links and the presence or absence of axial ligands and thus, can be tuned by changing and/or modifying these species. 
The enriched ligand and metal-based reduction and oxidation properties of BTPc compounds as a result of the 
splitting of the classical redox processes of mononuclear Pc compounds lead to their efficiency in electrocatalytic 
processes. For instance, in aqueous acidic medium, ball-type cobalt and iron Pc complexes usually display high 
catalytic performance toward oxygen reduction reaction (ORR) which is important for fuel cell applications. The 
catalytic activities of some BTPc compounds towards ORR have been tested, also in basic aqueous media, in our 
recent studies. The results encouraged us to test their catalytic performance also in metal-air cells. These studies 
continues with a project focusing determination of the effect of bridge length and thus, the distance between the two 
MPc units in BTPc structure on the performance in oxygen electrocatalysis and zinc-air battery.
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