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Ruthenium complexes with N-heterocyclic ligands have been extensively studied for 

numerous types of applications such as water-splitting, sensors and biosensors, dye sensitized 

solar cells, and others. With the experimental investigation on the influence of the ligands on 

the electrochemical and spectroscopic properties of heteroleptic ruthenium complexes, it is 

expected to understand how modifications in N-heterocyclic ligands with different σ-donor 

character influence the electronic density on the metal, including charge transfer and redox 

processes. To do so, new ruthenium complexes [RuCl(Himpy)(dimpy)] (2) and its precursor 

[Ru(dimpy)Cl3] (1), where dimpy = 2,6-bis-(1H-imidazol-2-yl)-pyridine and Himpy = 2-(1H-

imidazol-2-yl)-pyridine, were synthesized by procedures adapted from the literature
1,2

. The 

compounds were characterized by UV-vis, 
1
H-NMR, ESI-MS, and elemental analysis. The 1 

complex, analogous to [Ru(tpy)Cl3], was obtained in a yield of about 80% whose NMR is 

shown in Figure 1. The electronic spectra of heteroleptic complex 2 showed a MLCT band at 

460 nm, as shown in Figure 2, which demonstrates to be bathochromically shifted compared 

to [Ru(dimpy)2]
2+

 (λ = 450 nm)
 
and [Ru(Himpy)3]

2+
 (λ = 435 nm)

 
from literature

3,4
. 

         

       Figure 1. 
1
H-NMR spectrum of [Ru(dimpy)Cl3]                 Figure 2. UV-Vis spectra (MeOH) of 1 and 2.             

__________with zinc powder in DMSO-d6. 

 

We would like to thank financial support from Fundação de Amparo à Pesquisa do Estado de São Paulo 

(FAPESP), Coordenação de Aperfeiçoamento de Pessoal de Nível Superior (CAPES) and Conselho Nacional de 

Desenvolvimento Científico e Tecnológico (CNPq). 

1. Sullivan, B. P.; Calvert, J. M.; Meyer, T. J. Inorg. Chem. 1980, 19, 1404. 

2. Concepcion, J. J.; Tsai, M.-K.; Muckerman, J. T.; Meyer, T. J. J. Am. Chem. Soc. 2010, 132, 1545. 

3. Stupka, G.; Gremaud, L.; Bernardinelli, G.; Williams, A. F. Dalton Trans. 2004, 3, 407. 

4. Stupka, G.; Gremaud, L.; Williams, A. F. Helv. Chim. Acta. 2005, 88, 487. 

 


