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Derivatives of biphenyl (DB) having some electronic and hole conductivity properties are prospective components of semiconducting and liquid-crystal materials.
In the present work, the heat capacities, Cp,m, of 4-methylbiphenyl (I),                               4,4’-dimethylbiphenyl (II), 4-tert-butylbiphenyl (III) and 4,4’-di-tert-butylbiphenyl (IV) have been measured by adiabatic calorimetry (AC) in the temperature range from 8 K to 373 K. The heat capacity curve of I reveals a solid-to-solid transition and a fusion. The Cp,m(T) curve of II doesn’t contain anomalies. The fusion of III and two solid phase anomalies of IV have been discovered on the Cp,m(T) curves of these substances. Thermodynamic properties (the temperature, changes of the enthalpies and entropies) of  the solid-to-solid transition  of  I, IV and  fusion  of  I, III were determined. The purity of I and III samples was obtained by the method of fusion temperature depression using AC. Thermodynamic properties of fusion and the purity of the substances II and IV were determined by DSC. The solid phase anomalies of I and IV are accompanied by the heat capacity jumps and continuous changing of the other thermodynamic functions that can be interpreted as phase transition of the second order according to Erenfest’s classification. The nature of high-temperature transformation of IV can be explained by changing the syngony of the substance while transition from monoclinic to triclinic based upon the literature data on the polymorphism study.
The main thermodynamic functions of the substances under study were calculated for the condensed state at the temperature 298.15 K. The Cp,m and 
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  properties of dialkyl DB  are larger than  that  of monoalkyl DB which is in accordance with their molecular mass. 
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