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Taking the advantages of the 3D structure and rigid spiro-conjugation, spirobifluorene and its 
derivatives are a benchmark class of p-type semiconductors in organic electronic devices because of 
their good charge-transporting properties. However, their low absorption coefficients within the 
visible spectrum render their application as photoactive materials in the fabrication of organic 
photovoltaic (OPV) devices. A new class of heterocyclic spirothioxanthene derivatives has been 
designed and synthesized by the functionalization of the spiro core with various triarylamine groups 
and the modification of the heteroatom of the spiro core. The photophysical, electrochemical and 
thermal properties of these spirothioxanthene derivatives have been fully characterized. Of particular 
interest, all of these compounds exhibit high hole mobilities of up to 10–3 cm2V–1s–1, as determined 
from thin film transistor measurement. More importantly, these spirothioxanthene derivatives are 
promising donor materials for the fabrication of high performance OPV devices. With a very low 
dopant concentration of 7 % doped into fullerene matrix, efficient small molecular-based OPV 
devices with high open-circuit voltage of 0.94 V and high power conversion efficiency of 5.40 % (the 
highest PCE of 5.46 %) have been realized. This demonstrates for the first time their application 
studies as photovoltaic donor materials in OPV devices. 
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