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Abstract: A series of 3-pyridinyl-6-aryl-1, 2, 4-triazolo[3, 4-b][1, 3, 4]thiadiazoles(PATT) were 
prepared, the structures were confirmed by IR and 1H NMR spectra.  The results of cyclic 
voltammetry measurements imply that all these compounds have a higher electron affinity (EA) 
than 2-(4-biphenyl)-5-(4-tert-butyl phenyl)-1, 3, 4-oxadiazole (PBD) which implies that PATT 
could be acting as better electron acceptors than widely used electron transporting material PBD.   
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In organic thin-film light-emitting diodes (LEDs), an electron transporting layer (ETL) 
plays an important role, it can increase electron drift mobility and block hole, and as a 
result, it balances injection of hole and electron, leading to more efficient exciton 
formation and improve quantum efficiency1.  2-(4-Biphenyl)-5-(4-tert-butylphenyl)-1, 3, 
4-oxadiazole (PBD) is widely used electron transporting material1, it also appears to 
block holes efficiently.  In this letter we reported a series of 3-pyridinyl-6-aryl-1, 2, 
4-triazolo[3, 4-b][1, 3, 4]thiadiazoles (PATT), the structures of all the title compounds 
were confirmed by IR, 1H NMR spectra, their electrochemical properties were carried on 
by cyclic voltammetry.  The electron affinities (EA) and ionization potentials (PI) of the 
title compounds were calculated by the data of UV-Vis spectra.  PATTs were 
synthesized according to the literature2, 3.  The synthetic route is depicted in Scheme 17.  

The UV-visible spectra were taken on a Spect50 UV/Vis spectrometer, the test 
solution was 1×10-5mol/L ethanol solution in room temperature.  A CHI660 
electrochemical analyzer was used for electrochemical acquisition with a three-electrode, 
the working electrode and counter electrode were both platinum plates, the saturated 
Hg/Hg2Cl2 was taken as the reference electrode.  The basic electrolyte for the cyclic 
voltammetric measurement was 0.1 mol/L (Bu)4NClO4 in CH3CN.  The sweep rate was 
50mV/s. 
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Scheme  1 
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During the experiment of cyclic voltammetry, when electrode potential changes 
from positive to negative, the electron energy will be increased step by step and reach 
critical potential, in the result, the electrons flowed from the electrode to the lowest 
unoccupied molecular orbital (LUMO) of the electrolyte in solution.  The critical 
potential is referred to onset potential during reduction ( ).  Also there is onset 
potential during oxidation ( )

Red
onsetE

Ox
onsetE  4.  The compounds electron affinity (EA or LUMO) 

and ionization potential (PI or HOMO) can be calculated by the formula as follows5: 
 

ELUMO =  + 4.74 Red
onsetE
 

However, there were not oxidation peak in our experiment.  In order to obtain HOMO 
energy level, we operated the compounds UV-Vis spectra and the band-gap were 
computed by onset wavelength. 

Figure 1 is the cyclic voltammetry curve of compound a, there is a reduction peak 
as potential increases from -1.5 V to -2.0 V and the onset potential is -1.77 V.  Figure 2 
shows the UV-Vis spectrum curve of compound a, onset absorption wavelength (λonset) is 
330 nm, corresponding to 3.75 eV, namely the band gap is 3.75 eV. 

Table 1 sets out all sorts of data from a to c and PBD.  The synthesized 
compounds possess higher electron affinity compared with PBD, so these compounds 
may be good electron transport materials owning to higher EA

6.   
In addition, the DSC and TGA of PATT had been detected (in N2, 10℃/min).  The 

onset decomposition temperatures of compound a, b, c are 284℃, 312℃ and 293℃, 
respectively.  However, the glass transition temperatures had not been observed in the 
condition. 
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Figure 1  The cyclic voltammetry of compound a      Figure 2  The UV-Vis spectrum of a 
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Table 1  The experimental data of a series of thiadiazole derivatives 

 
Compound   reduction(onset/V)   UV-Vis(λonset)    Eg/eV   EA/eV     PI/eV 

a           -1.77                330               3.75     2.97       6.72 
b           -1.45                355               3.49     3.29       6.78 
c           -1.65                340               3.64     3.09       6.73 
PBD        -1.92                 ---                ----     2.82       6.52 
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