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Growing interest has been in recent decades focused on organic glass-forming semiconductors. They are used as emitters and hosts in organic light emitting diodes, as charge transporting materials (HTMs) in rapidly developing organic and hybrid sol cells. Organic emitters exhibiting long-living emission such as thermally activated delayed fluorescence or room-temperature phosphorescence are recently widely studied as active materials of the different sensors. The examples of organic semiconductors recently synthesized, studied in the laboratories of the author are reviewed.
Asymmetric multiple donor-acceptor type derivatives of tert-butyl carbazole and trifluoromethyl benzene were designed and synthesized exploiting different electron-accepting anchoring groups [1]. Sky blue emitting OLED with the emitting layer of one compound dispersed in host 1,3-bis(N-carbazolyl)benzene displayed emission peak at 477 nm, brightness over 39 000 cd/m2, and external quantum efficiency (EQE) up to 15.9%.
Compounds containing triphenylamine or 9-phenylcarbazole as donor moieties and pyrimidine-5-carbonitrile as electron-withdrawing unit were synthesized and studied [2]. Pure blue and greenish-blue fluorescent  OLEDs with EQE reaching 7% and 6%, correspondingly, were obtained using the newly synthesized compounds as emitters. EQE of more than 20% and the operation time exceeding 20000 h were recorded for electroluminescent devices with pyrimidine-5-carbonitriles as the hosts.
Sky-blue emitting derivatives of pyrimidine-5-carbonitrile and electron-donating carbazole, tert-butylcarbazole or methoxy carbazole showed good performance both as emitters of OLEDs and as active materials of oxygen sensors [3]. Sky-blue OLED with EQE of 12.8% was fabricated using the newly synthesized emitter. The emitters were also used as xygen probes with fast response, high sensitivity and good stability.
Derivatives of thianthrene and phenothiazine were synthesized as emitters for oxygen sensing [4]. Room temperature phosphorescence (RTP) of the different intensity was detected for the compounds being in crystalline or amorphous phase and for their dispersions in different polymeric matrices. Fast oxygen response (ca. 0.1 s) of RTP was observed for only 1 wt.% of the dispersions in polymeric host.
Very sensitive probes for quantitative and organoleptic detection of oxygen based on conformer-induced RTP enhancement of the derivative of triazatruxene and phenothiazine were developed [5]. For 1% solid solution of the compound in Zeonex, the ratio of intensity of RTP observed under vacuum and fluorescence intensity recorded in air reached the value of 19.
Derivatives of dibenzothiophene with methoxyphenyl, trimethoxyphenyl, and carbazole moieties were synthesized as HTMs for perovskite solar cells (PSCs) [6]. Using the synthesized derivative of dibenzothiophene as HTM, power conversion efficiency (PCE) of 20.9% was achives for additive-free PSC, which is among the state-of-the-art values for devices with undoped HTM.
Indolo[3,2-b]carbazole-based HTMs also showed very good performance in dopant-free PSCs [7]. The devices demonstrated considerably higher stability and comparable efficiency as additives-containing reference PSCs with conventional hole-transporting material spiro-OMeTAD.
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