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Their well-defined structure and molecular weight give small molecules an edge compared to 
polymers as organic semiconductors.[1] However, the absence of long-range intrachain 
conjugation means intermolecular interactions play a crucial role. Here, we present two novel 
small molecules, in which π-stacking is turned on and off via molecular engineering of 
sidechains, as indicated by 1H–1H double quantum–single quantum (DQ–SQ) NMR 
experiments (Fig. 1). Time-resolved photoluminescence studies show that suppressing the 
π-stacking results in a slower diffusion of excitons. When implementing these molecules in 
bulk heterojunctions, the lack of diffusion in turn limits charge generation as evidenced by 
transient absorption spectroscopy (TAS), see Fig. 1. In addition, TAS shows that the 
weakness of intermolecular interactions hinders the diffusion of charges away from the 
heterojunction interface, as indicated by increased geminate recombination and a long-lasting 
electro-absorption signal. Additional evidence of for slower charge transport is provided by 
the relatively large apparent reaction order of non-geminate recombination, which is an 
indication of recombination of separated charges largely influenced by trapping events.  
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Figure 1: a), b) and c) Schematic representation of the molecular packing 
inferred from 1H-1H DQ-SQ NMR spectra [2]. a) shows the common core 
structure of the 2 molecules, b) depicts the lesser backbone correlated 
extent of packing in SM1-based films, c) emphasizes the packing 
observed in SM2-based films favorable to π-stacking. d) and e) 
sub-nanosecond transient absorption spectra of SM1:PC71BM and 
SM2:PC71BM blends, respectively, together with the reference spectra of 
SM1 excitons obtained from films of pristine SM1 10 ps after 
photoexcitation and SM2 cations obtained from SM2:PC71BM blends 
films, 10 ns after photoexcitation. 
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