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Ta b l e  4

Hydrogen bonds geometry in the crystal structures of [Pd(2-pytz)Cl2] 

D — H…A D — H, Å H…A, Å D…A, Å D — H…A, deg
C2 — H2…Cl2a 0.95 2.69 3.5850(10) 157
C3 — H3…N3b 0.95 2.62 3.2467(13) 124
C4 — H4…Cl1b 0.95 2.78 3.6741(10) 158
C5 — H5…Cl1a 0.95 2.67 3.4593(10) 141
C5 — H5…Cl2a 0.95 2.83 3.6595(10) 147
C6 — H6…Cl2 0.95 2.69 3.2738(10) 120

N o t e. Symmetry codes: x, –y + 1, z – 1
2

 (a); x + 1
2

, y + 1
2

, z (b). 

[Ru(2-pytz)(DMSO)3Cl2] ⸱ MeOH. According to X-ray data, this coordination compound includes complex 
molecules [Ru(2-pytz)(DMSO)3Cl2] together with co-crystallised methanol molecules. The complex crys-
tallises in the monoclinic space group P21/c, with four formula units in the unit cell and one molecule in the 
asymmetric unit. All atoms of the compound occupy general positions. Complex molecule is shown in fig. 10 
together with MeOH molecule. 

The Ru1 atom is surrounded by one ligand 2-pytz, coordinated 
via the tetrazole ring N4 atom, two chlorine atoms in cis-position, and 
three DMSO molecules, coordinated through the sulfur atoms. Co-
ordination bond lengths are given in table 5. Their comparison with 
the literature data indicates that the Ru1 — N4 bond of 2.1142(8) Å 
in complex [Ru(2-pytz)(DMSO)3Cl2] ⋅ MeOH is in the range with the 
previously reported Ru-tetrazole complexes (2.044(4) –2.010(4) Å [6] 
and 2.104(3) –2.110(2) Å [26]). 

It should be noted that the tetrazole and pyridine rings in 2-pytz are 
inclined at 3.71(5)°, being close to that in complex [Pd(2-pytz)Cl2]. The 
tetrazole ring bond lengths are typical of 1-substituted tetrazoles, with 
the shortest bond N2 — N3 in the ring (see fig. 10). 

There are various hydrogen bonds in the crystal structure of com-
plex [Ru(2-pytz)(DMSO)3Cl2] ⋅ MeOH. They include classic and non- 
classic, intra- and intermolecular H-bonds (table 6). All intramolecular 
H-bonds are non-classic, formed by DMSO hydrogen atoms. These 
are C — HDMSO

…Ntz (No. 5), C — HDMSO
…Cl (No. 9, 13, 14), and 

C — HDMSO
…ODMSO (No. 8, 10, 15). All other hydrogen bonds are inter-

molecular. Among them, there are those of pyridine H atoms C — Hpy…
Cl (No. 2) and C — Hpy

…ODMSO (No. 3), and also the bonds of DMSO 
hydrogen atoms C — HDMSO

…Cl (No. 4, 11), C — HDMSO
…ODMSO (No. 12, 

15), and C — HDMSO
…Omethanol (No. 6, 7). The latter bonds of methanol 

O atom, together with classic bond O — Hmethanol
…ODMSO (No. 1) of the 

methanol H atom held the methanol molecules in the crystal structure 
of the compound. 

Fig. 8. π – π Stacking interactions  
in the crystal structure of [Pd(2-pytz)Cl2]

Fig. 9. Crystal structure of [Pd(2-pytz)Cl2]  
viewed along b axis

Fig. 10. Complex molecule in  
[Ru(2-pytz)(DMSO)3Cl2] ⋅ MeOH together  

with co-crystallised methanol molecule.  
The tetrazole ring bond lengths, Å:  

N1 — C5 = 1.3365(11), N1 — N2 = 1.3570(11), 
N2 — N3 = 1.2869(11), N3 — N4 = 1.3709(11), 

N4 — C = 1.3196(11)


