Some features of the phase transitions of p-n- alkyloxy-p'-cianobiphenyls by wide line 1H NMR data
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The homologous series of p-n-alkyloxy-p'-cianobiphenyls (CnH2n+1O-C6H4-C6H4-CN) is widely used as components of liquid crystalline materials in order to image the information. It is interesting to study the mechanisms of phase transition of these substances by 1H NMR spectroscopy method.

Some features of thermotropic transitions of homologues with n = 3,5,7,8 have been revealed by wide line 1H NMR method using WL-112 (Varian) spectrometer.

The moderate oscillatory mobility of the molecular lattice of homologues with n = 5, 7, 8 in crystalline form is noted. In the case of n = 3 such mobility is significantly high as judged by PMR spectrum at 20ºC.

In crystalline form of homologues with n =3, 7, 8 the phase with high rotational and translational molecular mobility has been established (the correlation time is 10-7 s). In the case of seventh and eighth homologues the mobile phase appears at the negative temperatures (-20ºC for n = 7 and -40ºC for n = 8). The appearance of the mobile phase in the case of n = 3 is found in the spectra at the temperature near 60ºC.

Relative quantity of the mobile phase increases with temperature and reaches the maximum near the temperature of phase transition. For example, for n = 3 the fraction of the corresponding phase near crystal - isotropic liquid phase transition is approximately 8,6 %. In the case n = 8 in the region of crystal - smectic A phase transition the content of mobile phase is close to 100 %. But in the nematic phase the character of structure is sharply changed. The certain arrangement of molecular chains appears and sharp change of their mobility takes place. We suppose that the arising of the mobile phase is caused by orientation defect of chain formations of p-n-alkyloxy-p'-cianobiphenyls where the local regions of molecular interactions decay take place. The «degree of defect» increases with temperature rising and has an influence on the mesophase formation process.
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