






















For all the wavelengths studied, and also in the static case, the two new complexes display 
an enhancement of the nonlinear refraction as compared to that of pure vildagliptin. 
Moreover, the predicted molecular hyperpolarizability term contributing to the nonlinear 
refractive index of [Yb(vilda)3(bipy)] is larger than that of [Yb(vilda)2(acac)(bipy)] in all the 
cases. This lack of consistency with the experimental results (which evince a larger γ in 
[Yb(vilda)2(acac)(bipy)]) can be ascribed to the limited accuracy of semi-empirical methods 
in the calculation of the nonlinear optical response of materials. Moreover, the values of the 
second hyperpolarizabilities of all the materials studied in this work are largely 
underestimated in the semiempirical calculations. Whereas this theoretical framework has a 
very good accuracy in the prediction of ground state geometries of lanthanide complexes [18], 
the predictive power for the third-order optical properties of vildagliptin and its derivatives 
seems to be seriously limited. 

4. Conclusions 

The nonlinear optical properties of vildagliptin have been investigated, together with the 
effect of the presence of two and three units coordinated to the same complex as ligands so as 
to determine their impact on the behavior of these novel materials. Very large second 
hyperpolarizabilities have been measured in all the materials studied. In the complex 
[Yb(vilda)3(bipy)], the value of the nonlinear Kerr refractive index is slightly lower than that 
vildagliptin. Nevertheless, against the odds, the complex in which a vildagliptin unit had been 
substituted by a β-diketone (Hacac), [Yb(vilda)2(acac)(bipy)], evinces a higher γ value (23% 
higher than that vildagliptin). We consider that this could be attributed, more than to a 
favorable effect of acac, to a structural factor: the higher symmetry in the 
[Yb(vilda)2(acac)(bipy)] molecule may have a beneficial effect. 
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