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[Ru(2-pytz)(DMSO)2Cl2]. A mixture of cis-[Ru(DMSO)4Cl2] (121 mg, 0.25 mmol), 2-pytz (129 mg, 
0.875 mmol) and ethanol (30 ml) was heated to reflux with stirring for 3 h under an argon atmosphere. The 
resulting solution was concentrated to 5 ml. The resulting yellow-orange precipitate was collected by filtration 
and washed with methanol. The yield of the substance was 28.7 % (44 mg). 1H NMR, CD3CN, δ, ppm: 10.43 
(d, C6Hpy , 1H), 10.09 (s, C5Htz, 1H), 8.29 (t-d, C5Hpy, 1H), 8.20 (d, C3Hpy, 1H), 7.58 (m, C4Hpy, 1H), 3.57  
(s, CH3; DMSO, 6H), 3.48 (s, CH3; DMSO, 6H). 13C NMR, CD3CN, δ, ppm: 154.12 (C5py), 143.83 (C1py), 141.15 
(C3py), 125.71 (C2py), 114.63 (C4py), 45.84 (DMSO), 43.13 (DMSO). IR, ν, cm–1: 3093.3 m (ν(СH)aryl), 1597.8 m 
(ν(СN)py), 1469.1 s (ν(СN)tz), 773.1 s (δpy), 717.6 m (δtz), 1080.4 vs (ν(SO)DMSO).

Results and discussion
Preparation of the complexes. 2-Pytz ligand was found to readily react with platinum and palladium chlo-

rides (namely, K2PtCl4 and PdCl2) in water-ethanol mixtures to give [M(2-pytz)Cl2] complexes (M = Pt, Pd), 
regardless of the metal to ligand ratio utilised (fig. 1). The products were isolated as light-yellow crystalline 
powders and characterised by elemental analyses, ESI(+)-MS, IR spectroscopy, 1H and 13C NMR spectroscopy, 
and simultaneous thermal analysis. The molecular and crystal structure of [Pd(2-pytz)Cl2] was established by 
single crystal X-ray diffraction analysis (XRD).

In order to investigate coordination properties of 2-pytz toward Ru(II) as an octahedral metal center, a se-
ries of the earlier reported synthetic approaches has been attempted. In this regard, interaction of 2-pytz with 
the most popular Ru(II) precursors, such as Ru(III) chloride and cis-[Ru(DMSO)4Cl2], was investigated under 
various reaction conditions and at different metal to ligand ratios (from 1 : 1 to 1 : 3.5). 

Direct interaction of diimine heterocyclic ligands with RuCl3 under reflux in ethanol, ethanol-water mix-
tures, and DMF has been widely reported as an efficient method of Ru(II)-based chelates preparation [8]. 
This method is applicable to 2,2′-bipyridine, its derivatives, some bisthiazoles, bisimidazoles, etc. [14; 15]. 
Moreover, it has recently been utilised for the synthesis of Ru(II)-based homoleptic complexes with 2-(2- 
alkyltetrazol-5-yl)pyridines [6].

Fig. 1. Synthesis of 2-pytz complexes with Pt(II), Pd(II), and Ru(II/III) chlorides


