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We investigated liquid-crystalline behaviors of 20 triphenylene derivatives carrying imidazolium-appended 
alkoxy side chains.  Some of these derivatives exhibited a bicontinuous cubic (Cubbi) mesophase, found by 
synchrotron radiation X-ray diffraction studies on 02B2 beamline at SPring-8.  When BF4

– was chosen as a 
counter anion, the resulting discotic ionic LC showed a phase transition from a Cubbi (10–77 °C) to a hexagonal 
columnar (Colh) phase (77–114 °C), followed by an isotropic phase (Iso).  Of interest, a temperature range of 
the Cubbi was largely enhanced up to 160 ºC and 200 °C by changing the length of the alkyl chain from C10 to 
C12 and C14.  We clarified the relationship of the LC behaviors with counter anions, alkyl chain length, and 
structure of the imidazolium ion part. 
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Fig. 1. Molecular structures of triphenylene derivatives

1–3, and schematic representations of bicontinuous

cubic (Ia3d) and hexagonal columnar (P6mm) structures.

 
Fig. 2. XRD pattern of 110 at 30 °C.  Parentheses 

indicate Miller indeces. 

 
Fig. 3. Phase diagrams of the TP derivatives 1–3. 
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