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product or by reduction of Ru(III) species in the mass-spectrometer due to lability of Ru(II)/Ru(III) redox pair. 
The presence of the signals at m/z = 483.95 and m/z = 500.95 in the ESI(−)-MS of the complex was attributed to 
the hydrolysis of the coordinated formimidamide moiety in the presence of water as a part of eluting mixture. 
As shown in fig. 4, the above signals were assigned to ions[RuIII(Py — N —— C — NMe2)(Py — N —— C(NMe2)O)
Cl2]

− and [RuII(Py — N —— C(NMe2)O)(Py — NH —— C(NMe2) —— O)Cl2]
− with the calculated m/z values of 484.01 

and 501.02, respectively.

Since preparation of Ru(II) complexes with 2-pytz via its direct interaction with RuCl3 was found unsuc-
cessful, we further attempted an alternative synthetic procedure that implied interaction of the nitrogenous 
ligand with a specially prepared Ru(II) precursor, i. e. cis-[Ru(DMSO)4Cl2]. cis-[Ru(DMSO)4Cl2] is known as 
a well-behaved Ru(II) precursor [23], and its behaviour in reactions with a variety of nitrogen-based ligands, 
including heterocyclic derivatives, is well documented [24]. However, no information is present in the literature 
on the reactivity of cis-[Ru(DMSO)4Cl2] towards tetrazole derivatives.

2-Pytz was found to react with cis-[Ru(DMSO)4Cl2] under reflux in methanol or ethanol solutions (see 
fig. 1). In methanol, reaction leads to the exchange of the O-coordinated DMSO molecule with formation 
of [Ru(2-pytz)(DMSO)3Cl2] ⋅ MeOH as well defined light-yellow crystals suitable for single crystal XRD 
analysis. This result is consistent with the previously published data on reactivity of cis-[Ru(DMSO)4Cl2] and 
explained by increased lability of O-coordinated DMSO molecule in the trans-position to S-bound DMSO [24].

In ethanol, substitution of the two adjacent DMSO molecules with 2-pytz acting as a bidentate chelating 
ligand occurs leading to the formation of [Ru(2-pytz)(DMSO)2Cl2] as an orange crystalline product. Formation 
of this complex was observed irrespective of the metal to ligand ratio applied (from 1 : 1 to 1 : 3.5). However, 
in the presence of excess of 2-pytz, the isolated product contained a significant admixture of the unreacted 
ligand, and all attempts of its purification either through recrystallisation or via column chromatography failed.

The isolated tetrazole-containing Ru(II) complexes were characterised by elemental analyses, IR and NMR 
spectroscopy, simultaneous thermal analysis. Molecular and crystal structure of [Ru(2-pytz)(DMSO)3Cl2] ⋅ MeOH 
was established by single crystal XRD analysis.

Fig. 4. The structural formulas of the ions detected in the ESI(−)-MS  
of Li[RuIII(Py — N —— C — NMe2)2Cl2] with the calculated m/z values  

of 468.02 (a), 433.05 (b), 484.01 (c), 501.02 (d )


