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Columnar phases formed by the stacking of disc-like molecules with an intimate π-π overlap forms a one-dimensional pathway for the anisotropic charge migration along the columns.[1] This has a great potential in organic electronic devices to be utilized as an active semiconducting layer in comparison to the organic single crystals or amorphous polymers in terms of processability, ease of handling and high charge carrier mobility. Intelligent molecular engineering of the perylene core resulted in the tuning of the physical properties and self-assembly behavior and has shown great potential for the fabrication of organic electronic devices like solar cells, light emitting diodes and field effect transistors.[2] In this presentation we are going to review our efforts with perylene molecule towards the application in organic electronics.
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Figure 1.  Graphical abstract of the white light emission in host-guest OLEDs (10 font)

Firstly we have introduced hetero-atoms in the bay-region of perylene to modify the photophysical properties, then we modified the peripheral flexible chains to lower its melting point and widen the mesophase width.[3] These room temperature LCs were utilized in the fabrication of organic light emitting diodes. Later we have modified the peri-positions to tune the HOMO-LUMO levels and optical properties. We have successfully synthesized perylenediester imides (PEIs) which exhibited technologically important white light emission. We have also prepared bay-annulated perylene bisimides which will be a valuable addition to organic semiconductors. (Text 10 font normal, all in Times New Roman)
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