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ABSTRACT

Discotic liquid crystals (DLCs) have attracted significant research interest owing to their unique supramolecular self-
assembly into one-dimensional columnar mesophases, enabling efficient charge transport for organic electronics. In
this work, we present the design, synthesis, and characterization of a novel family of star-shaped triphenylene-based
discotic mesogens functionalized with flexible fluorinated alkoxy side chains. The chemical structures were
confirmed via NMR, FTIR, and high-resolution mass spectrometry. The thermal stability and mesomorphic behavior
were systematically investigated using differential scanning calorimetry (DSC), polarized optical microscopy (POM),
and temperature-dependent X-ray scattering (WAXS/SAXS). The synthesized compounds exhibit broad-temperature
columnar hexagonal (Col,) mesophases with low melting transitions and exceptional ambient stability. Photophysical
studies demonstrate intense fluorescence emission in both solution and ordered thin-film states, driven by optimized
n-n stacking interactions within the central aromatic cores.
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Figure 1: Graphical abstract illustrating the molecular structure, columnar hexagonal (Coln) self-assembly, 1D charge transport pathway.
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