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Energy and electron transfers are key photophysical events in photosynthetic bacteria and 
plants. Synthetic models for these processes often use covalent linkers between the individual 
chromophores. Several metallo-bridged homo- and hetero-oligoporphyrins are reported in the 
literature and some of them showed significant electronic communication between the 
subunits.[1] In our group, metalloporphyrins bearing one or two external chelating groups were 
used to build porphyrin dimers, dyads or larger assemblies (see Fig. 1). Strong electronic 
interactions were found in these architectures, as evidenced by electronic spectroscopy and 
electrochemical studies.  

 
Figure 1. Porphyrin dimers and dyads (Zn(II)porphyrin-free base-porphyrin) 

 
A few years ago, we have reported an energy transfer rate of about 650 femtoseconds (fs) in a 
bis-porphyrin dyad held together by a palladium(II) linker.[2] Recently, homodimers and dyads 
were prepared with platinum(II) as linking ion and/or with a sulfur atom instead of oxygen in 
the chelating group. Their electrochemical and photophysical properties, supported by DFT 
calculations, were described and compared with earlier results.[3]  

 
Figure 2. HOMO of a Ni(II)-Pt(II)-Ni(II) homodimer calculated by DFT. 

 
It was shown that the electronic interactions between the porphyrin units were due to the 
molecular orbital overlap of the coplanar porphyrinic pi-systems with the dxz metal center 
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orbitals (Fig. 2,3). An energy transfer faster than 50 femtoseconds (fs) was observed by fast 
transient absorption spectroscopy within the Pt(II)-sulfur dyad. 

 
Figure 3. X-Ray structure of the free base-free base Pd(II)-Sulfur homodimer (3,5-ditBu-phenyl groups omitted 

for clarity) 
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