
46° Congresso Nazionale di Chimica Inorganica 

65 

Air-Stable Benzimidazoline n-Type Dopants for Conductive Host Materials 

with Low Electron Affinities 
 

Gabriele Di Carlo,a Alessio Orbelli Biroli,b Francesca Tessore,a Simone Fabiano,c 

Alessandra Forni,b Maddalena Pizzotti,a 
 

a Dipartimento di Chimica, Unità di Ricerca dell’INSTM, Università degli Studi di Milano, 

via C. Golgi 19, 20133 Milano, Italy,  
b Istituto di Scienze e Tecnologie Molecolari del CNR (CNR-ISTM), SmartMatLab Centre, via 

C. Golgi 19, 20133 Milano, Italy,  
b Laboratory of Organic Electronics Department of Science and Technology, Linköping 

University, SE-601 74 Norrköping, Sweden 

 

e-mail: gabriele.dicarlo@unimi.it 

 

 

Nowadays a growing interest is devoted to molecular reductants for solution-processable 

organic semiconductors such as organic light-emitting diodes (OLEDs), organic photovoltaics 

(OPVs), thermoelectric generators (TEGs), organic field-effect transistors (OFETs), and 

circuitry in which they can increase the conductivity, reduce bulk ohmic losses and/or decrease 

carrier-injection barriers.[1] They can also modulate the work function (WF) of inorganic 

electrode materials and push the performance of inverted perovskite solar cell by boosting the 

conductivity of PCBM type ETMs. However, the availability of high-performance and air-

stable solution-processable n-doped materials remains limited, primarily due to the low electron 

affinity of n-type materials that strongly restricts the n-doping level. Benzimidazoline-based 

reductants (Figure1) have recently emerged as efficient and air-stable n-type dopants in electron 

transporting materials (ETMs) to increase electrical conductivities.[2] Hence we designed and 

synthesized a series of Benzimidazoline based compounds as air-stable n-dopants and their 

doping abilities have been surveyed by analysing the electron conductivity trend of organic 

semiconductors. Moreover an in-depth study of their electrochemical characteristics have been 

carried out and their molecular orbital energy 

levels investigated. The most efficient n-

doping molecules are intended to largescale, 

printed electronics for energy-harvesting and 

storage applications. 

Figure 1: general structure of benzimidazoline based n-

dopants 
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