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Organic electroactive materials are widely used in organic optoelectronic devices. Organic semiconductors with 

donor-acceptor structures are widely applied in organic light diodes (OLEDs) [1]. Compounds exhibiting thermally 

activated delayed fluorescence in solid state are ideal emitters for implementation in non-doped OLEDs [2]. 

The compounds containing pyrimidine electron-withdrawing moiety and electron-donating moieties such as 

triphenylamine and carbazole were synthesized and investigated (Fig1.). 
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Fig. 1. General structures of triphenylamine- and carbazole based compounds 

  

The toluene solution of compound 1 containing triphenylamino moiety demonstrated sky-blue emission with 

photoluminescence intensity maximum centered at 486 nm while this compound in solid state exhibited emission with 

the intensity maximum at 506 nm (Table 1.). The toluene solution of compound 2 emitted light in blue region with 

emission maximum at 466 nm and the film of the compound with carbazole units exhibited emission in sky-blue region 

with maximum at 488 nm. The compound containing triphenylamine moieties demonstrated high photoluminescence 

quantum yield of 45 % in solid state and in toluene solutions (83 %). Compound 2 exhibited lower value of 

photoluminescence quantum yields of 33 % and 2 % in solid state and toluene solutions respectively. Both the 

compounds showed thermally activated delayed fluorescence.  

 

Table 1. Photophysical characteristics of compounds 1 and 2 

 

Compounds λTol PL, nm λfilm
PL, nm ΦTol

PL, % Φfilm
PL, % 

1 486 506 83 45 

2 466 488 2 33 
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