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Abstract 

 

The NMR spectra of the 13C isomers of acetylene oriented in two nematic liquid crystals (EBBA 

and Phase IV) have been analyzed in order to determine the distance ratios and the shrinkage 

effects. In the case of the EBBA samples, the results agree with the IR data except for a small 

discrepancy in the distance ratios. In the Phase IV samples, we have found an unusually strong 

temperature dependence of the direct coupling constants and of the corresponding apparent distance 

ratios. In this case the discrepancies between NMR and IR are as large as 30%. We interpret this 

phenomenon on the basis of a two-site theory. The following assumptions have to be made in order 

to explain the apparent anomalies: (i) the enthalpy difference between the two sites is 200-400 

cal/mol, (ii) the orientation parameters at the two sites have opposite signs, and (iii) at the site with 

the lower energy (complex ?) the ratio rCH/rCC is smaller by 0.5-1%. It is interesting that such 

modest conditions can lead, if neglected, to a 30% error in the distance ratios. With regard to this 

fact, it is probable that similar effects are not uncommon. 
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