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Liquid crystals represent a fascinating state of matter which combines order and mobility at a 

molecular and supermolecular level with important applications in modern technology. Their 

mesomorphic properties depend on the molecular shape, rigidity and polarity of the molecular 

fragments [1-3]. Introduction of lateral dipole moments by grafting polar groups to the rigid 

core gives tilted phases, for example, smectic C, which are of great practical importance for 

switching devices [4]. A successful and widely reported rigid building block promoting the 

formation of SmC phase is fluorenone which has a planar and slightly bent aromatic structure 

[5-7]. Another interesting rigid building block for organic liquid crystals is thiophene where the 

polarizability of the mesogenic group is changed due to the presence of sulphur atom which 

changes the polarity of the local bonds.  

Here we present the design, synthesis and characterization of six novel potential mesogens 

carrying biphenyl-benzothieno-thiophene or fluorenone rigid cores with two or more peripheral 

flexible alkoxy side chains of different lengths. The purity and structural characterization of the 

intermediates and target compounds were carried out using 1D and 2D-NMR spectroscopy and 

elemental analysis, while the mesomorphic properties were investigated by differential 

scanning calorimetry (DSC), polarizing optical microscopy (POM) and X-ray scattering 

(XRD). The synthetized compounds carrying biphenyl-benzothieno-thiophene rigid core were 

shown to support cubic phase formation depending on the length of the flexible side chains, 

while fluorenone-based compounds displayed smectic phase depending on the number of side 

chains. 

 

Acknowledgements 

We are thankful to the Ministry of Research and Innovation, CNCSIS - UEFISCDI, project 

numbers: PN-III-P4-ID-PCE-20160720 and PN-III-P3-3.1-PM-RO-CN-2018-0139. 

 

References 

[1] K.L. Medard, H. Hamilton, S.C. van der Moore, J. Chem. Anal. 313 (2007) 163.  

[2] B.T. Metan, A. Milne, in: A.C. Thomson, P.T. Bell (Eds.), Introduction to General 

Chemistry, Chempublishing, Washington, 1994, pp. 547. 

[1] T. Kato, N. Mizoshita, K. Kishimoto, Angew. Chem. Int. Ed. 45 (2006) 38–68. 

[2] B.M. Rosen, C.J. Wilson, D.A. Wilson, M. Peterca, M.R. Imam, V. Percec, Chem. Rev. 109 

(2009) 6275–6540. 

[3] A. Kovářová, M. Kohout, J. Svoboda, V. Novotná, Liq. Cryst., 41 (2014) 1703-1718. 

[4] J. W. Goodby, R.J. Mandle, E.J. Davis, T. Zhong, S.J. Cowling, Liq. Cryst. 42 (2015) 593–

622. 



28th International Symposium on Analytical and Environmental Problems 

 
117 

 

[5] A.V. Ivanov, S.A. Lyakhov, M.Y. Yarkova, A.I. Galatina, A.V. Mazepa, Russ. J. Gen. 

Chem. 72 (2002) 1435–1438. 

[6] M.D. Harjung, C.P.J. Schubert, F. Knecht, J.H. Porada, R.P. Lemieux, F.J. Giesselmann, 

Mater. Chem. C 5 (2017) 7452–7457.  

[7] F. Lincker, A-J. Attias, F. Mathevet, B. Heinrich, B. Donnio, J-L. Fave, P. Rannou, R. 

Demadrille, Chem. Commun. 48 (2012) 3209–3211. 

  


