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In the polymeric title complex, [CuCl2(C3H6N4)2]n, there are

two ligands in the asymmetric unit. The Cu atom adopts an

elongated octahedral geometry, with two 2-ethyltetrazole

ligands [CuÐN = 2.0037 (16) and 2.0136 (16) AÊ ] and two Cl

atoms [CuÐCl = 2.2595 (6) and 2.2796 (6) AÊ ] in equatorial

positions. A Cl atom and a symmetry-related 2-ethyltetrazole

molecule [CuÐCl = 2.8845 (8) AÊ and CuÐN = 2.851 (2) AÊ ]

lie in the axial positions of the octahedron. One of the two

2-ethyltetrazole ligands of the asymmetric unit exhibits

bidentate binding to two Cu atoms through two N atoms of

the tetrazole ring, whereas the other ligand is coordinated in a

monodentate fashion via one tetrazole N atom. The Cu-atom

octahedra form dimer entities by sharing edges with

equatorial and axial Cl atoms. The dimers are linked together

through the 2-ethyltetrazole ligands to form one-dimensional

polymeric zigzag chains extending along the b axis. The chains

are connected into in®nite layers parallel to the (101) plane via

the 2-ethyltetrazole ligands.

Comment

This work forms part of a project dealing with the synthesis,

structures and properties of complexes of copper(II) chloride

with 2-monosubstituted tetrazoles. To date, only two such

complexes have been structurally characterized, namely

[CuCl2L], where L is 2-tert-butyltetrazole (Lyakhov, Gaponik,

Degtyarik & Ivashkevich, 2003), and [Cu3Cl6L4], where L is

2-allyltetrazole (Lyakhov, Gaponik, Degtyarik, Matulis et al.,

2003). Only one 2-monosubstituted tetrazole complex, viz.

[NiL6](BF4)2, where L is 2-methyltetrazole (van den Heuvel et

al., 1983), exists in the Cambridge Structural Database (CSD;

Version 5.24 of November 2002; Allen, 2002). A new complex

of copper(II) chloride, viz. [CuCl2L2], where L is 2-ethyl-

tetrazole, (I) (Fig. 1), has been synthesized and investigated in

the present work. There are two 2-ethyltetrazole ligands in the

asymmetric unit of (I), and these are denoted by A and B.

The geometric parameters of the tetrazole rings of the two

2-ethyltetrazole molecules in (I) are very similar (Table 1).

Bond lengths and angles are comparable to those obtained

previously for copper(II) chloride complexes with 2-tert-

butyltetrazole (Lyakhov, Gaponik, Degtyarik & Ivashkevich,

2003) and 2-allyltetrazole (Lyakhov, Gaponik, Degtyarik,

Matulis et al., 2003), and also for nickel(II) tetra¯uoroborate

with 2-methyltetrazole (van den Heuvel et al., 1983).

The tetrazole rings in (I) are planar within 0.002 (3) and

0.003 (3) AÊ for ligands A and B, respectively.

The Cu atom exhibits axially elongated octahedral coordi-

nation, with two 2-ethyltetrazole ligands [Cu1Ð

N4A = 2.0037 (16) AÊ and Cu1ÐN4B = 2.0136 (16) AÊ ] and

two Cl atoms [Cu1ÐCl1 = 2.2796 (6) AÊ and Cu1ÐCl2 =

2.2595 (6) AÊ ] in the equatorial positions. Atom Cl1 and a

symmetry-related 2-ethyltetrazole molecule lie in the axial

positions of the octahedron [Cu1ÐCl1ii = 2.8845 (8) AÊ and

Cu1ÐN1Ai = 2.851 (2) AÊ ; symmetry codes: (i) 1
2 + x, 1

2 ÿ y,
1
2 + z; (ii) 1 ÿ x, ÿy, ÿz]. Ligand A thus exhibits bidentate

binding to two Cu atoms through atoms N4 and N1 of the

tetrazole ring, whereas ligand B is coordinated in a mono-

dentate fashion via atom N4.

In the crystal structure of (I), the Cu-atom octahedra form

dimer entities, by sharing edges with symmetry-related Cl1
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Figure 1
An ORTEP-3 (Farrugia, 1997) plot of the asymmetric unit of (I).
Displacement ellipsoids are drawn at the 50% probability level and H
atoms are shown as spheres of arbitrary radii.



atoms (Fig. 2). The separation between the Cu atoms in the

dimer is 3.6557 (10) AÊ . The dimer entities are linked by ligand

A to form one-dimensional polymeric zigzag chains extending

along the b axis. The chains are connected into in®nite layers

parallel to the (101) plane via ligand A. Only van der Waals

interactions exist between the sheets. Ligand B and atom Cl2

do not participate in the formation of the polymeric structure

of (I).

Recently, we discussed an example of bidentate bridge

coordination of the 2-allyltetrazole ligand via atoms N3 and

N4 of the tetrazole ring in the complex Cu3Cl6L4 (Lyakhov,

Gaponik, Degtyarik, Matulis et al., 2003). The structural data

obtained for (I) revealed bidentate bridge coordination of the

2-ethyltetrazole ligand through atoms N4 and N1. By

comparison with structures in the CSD containing 1-mono-

substituted tetrazoles but having only N4-coordination, it can

be concluded that 2-monosubstituted tetrazoles exhibit

multidentate coordination more frequently than 1-mono-

substituted tetrazoles. Further results on complexes of

2-monosubstituted tetrazoles will show how often bidentate

coordination takes place for these ligands.

The bidentate bridge coordination of 2-monosubstituted

tetrazoles is probably responsible for the difference in the

crystal structures of the copper(II) chloride complexes with

1-ethyltetrazole (Virovets et al., 1995) and 2-ethyltetrazole.

These compounds are of the same composition; both have

octahedrally coordinated Cu atoms and layered polymeric

structures. However, whereas all the Cl atoms (and only these

atoms) participate in polymeric structure formation in the

complex with 1-ethyltetrazole, only one Cl atom (Cl1) plays a

bridging role in the polymeric structure of (I), but bidentate

bridge coordination of ligand A makes it possible to form a

two-dimensional polymeric network.

Experimental

The title complex was prepared by dissolving CuCl2�2H2O

(0.0025 mol) in 2-ethyltetrazole (0.025 mol). The ®ne-grained

complex that precipitated immediately was separated by decanting

(yield 46%). Two months later, blue prismatic crystals of the title

complex (0.35 g, 42%) were obtained from the decanted solution.

Analysis calculated for C6H12Cl2CuN8: Cu 19.2, Cl 21.2%; found: Cu

19.3, Cl 21.1% (the results were identical for both obtained fractions).

Crystal data

[CuCl2(C3H6N4)2]
Mr = 330.68
Monoclinic, P21=n
a = 10.234 (2) AÊ

b = 13.690 (4) AÊ

c = 10.478 (2) AÊ

� = 119.174 (15)�

V = 1281.9 (5) AÊ 3

Z = 4

Dx = 1.713 Mg mÿ3

Mo K� radiation
Cell parameters from 25

re¯ections
� = 22.0±24.1�

� = 2.11 mmÿ1

T = 293 (2) K
Prism, blue
0.60 � 0.60 � 0.52 mm

Data collection

Nicolet R3m four-circle
diffractometer

!/2� scans
Absorption correction:  scan

(North et al., 1968)
Tmin = 0.298, Tmax = 0.333

4079 measured re¯ections
3763 independent re¯ections
3444 re¯ections with I > 2�(I )

Rint = 0.019
�max = 30.1�

h = 0! 14
k = 0! 19
l = ÿ14! 12
3 standard re¯ections

every 100 re¯ections
intensity decay: none

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.034
wR(F 2) = 0.098
S = 1.09
3763 re¯ections
156 parameters
H-atom parameters constrained

w = 1/[�2(F 2
o) + (0.0535P)2

+ 0.5059P]
where P = (F 2

o + 2F 2
c )/3

(�/�)max < 0.001
��max = 0.57 e AÊ ÿ3

��min = ÿ0.59 e AÊ ÿ3

H atoms were placed in calculated positions, with CÐH distances

in the range 0.93±0.97 AÊ , and were included in the re®nement in a

riding-model approximation, with Uiso(H) values equal to 1.5Ueq(C)

for the methyl group and 1.2Ueq(C) for the other H atoms.
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Figure 2
A fragment of the crystal structure of (I), showing a polymeric sheet
parallel to the (101) plane.

Table 1
Selected intramolecular distances (AÊ ).

Cu1ÐN4A 2.0037 (16)
Cu1ÐN4B 2.0136 (16)
Cu1ÐCl2 2.2595 (6)
Cu1ÐCl1 2.2796 (6)
Cu1ÐN1Ai 2.851 (2)
Cu1ÐCl1ii 2.8845 (8)
N1AÐN2A 1.328 (2)
N1AÐC5A 1.328 (3)

N2AÐN3A 1.308 (2)
N3AÐN4A 1.326 (2)
N4AÐC5A 1.331 (2)
N1BÐC5B 1.319 (3)
N1BÐN2B 1.325 (3)
N2BÐN3B 1.313 (2)
N3BÐN4B 1.317 (2)
N4BÐC5B 1.333 (3)

Symmetry codes: (i) 1
2� x; 1

2ÿ y; 1
2� z; (ii) 1ÿ x;ÿy;ÿz.
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Data collection: R3m Software (Nicolet, 1980); cell re®nement:

R3m Software; data reduction: OMNIBUS (Gaødecka, 2002);

program(s) used to solve structure: SIR97 (Altomare et al., 1999);

program(s) used to re®ne structure: SHELXL97 (Sheldrick, 1997);

molecular graphics: ORTEP-3 for Windows (Farrugia, 1997),

PLATON (Spek, 2003); software used to prepare material for

publication: SHELXL97.

Supplementary data for this paper are available from the IUCr electronic
archives (Reference: FR1419). Services for accessing these data are
described at the back of the journal.
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