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In this work we focused on the computational design of novel organic sensitizers for dye-
sensitized solar cells. The proposed dyes contain the Pechmann scaffold (see Figure below), 
which is a strong electron-withdrawing system with a brilliant red-purple colour [1]. The use of 
the Pechmann scaffold allows extending the light absorption spectrum of the dyes in the 
red/near-infrared (NIR) region and obtaining unusual blue-green coloured dyes that are currently 
of high interest [2,3]. The light absorption feature would enhance the light harvesting efficiency 
and, consequently, increase the overall efficiency of the solar device [4]. In order to raise the 
light-harvesting properties beyond the usual D-π-A dyes, an additional acceptor unit inside the π-
bridge (D-A-π-A structure) is also used. Several types of modifications on the structure shown 
below were considered (including replacement of the molecular anchor and modification of the 
spacer groups) and 13 derivatives were investigated by means of Density Functional Theory 
(DFT) and time dependent DFT calculations performed with the Gaussian09 program package. 
The same strategy was successfully applied in previous studies [5,6]. We found that the new 
dyes show: i) vertical absorption maxima ranging from 600 to 800 nm that confirms their red to 
infrared light absorption; ii) high oscillator strength values which in turns should give high 
extinction coefficients; iii) wave function plots of frontier molecular orbitals involved in the 
excitation process in favour of an intramolecular charge-transfer nature of the excitation. All 
these features, along with an appropriate alignment of the dye energy levels, suggest that the 
novel designed Pechmann-based organic sensitizers are compatible with a proper and potentially 
successful use in DSSCs.  
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