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In the crystal structure of the title compound,

[CuCl2(C10H22N2)], the CuII atom adopts a distorted square-

planar geometry, the basal plane of which is formed by two N

atoms from the cyclohexanediamine ligand, with CuÐN

distances of 2.052 (7) AÊ , and two Cl atoms with CuÐCl

distances of 2.247 (2) AÊ . A twofold axis of symmetry passes

through the Cu atom, such that all other atoms are symmetry-

related in pairs. The torsion angle of CÐNÐCuÐCl is

174.9 (3)�. The cyclohexane ring is in a chair form.

Comment

Copper(I) complexes with biologically relevant amine or

mixed pyridyl/amine donor ligands have attracted much

attention in recent years as simple models for the biomimetic

chemistry of copper-containing proteins, which bind or acti-

vate dioxygen (Tolman, 1997; Schindler, 2000; Solomon et al.,

2001). trans-(1R,2R)-N,N,N0,N0-Tetramethylcyclohexane-1,2-

diamine (L) is of interest because of its preorganized nature

for binding a single metal and its chirality. Under argon

conditions, L stabilizes copper(I) as a mononuclear trigonal-

planar complex, formulated as [LCu(CH3CN)](OTf) (OTf is

tri¯uoromethanesulfonate), which was isolated but has not

been structurally characterized (Cole et al., 1996). Our

attempts to isolate the [LCu(CH3CN)]ClO4 complex from the

reaction of L with [Cu(CH3CN)4]ClO4, resulted in a redox

reaction which produced the title compound, (I), as a major

product. The molecular structure of (I) is shown in Fig. 1.

The copper(II) metal center resides on a twofold rotation

axis and displays a distorted square-planar coordination

geometry. The CuÐCl bond length is 2.247 (2) AÊ and CuÐN

is 2.052 (7) AÊ . The bond angles at the Cu center are: NÐCuÐ

Ni 83.9 (4)�, NÐCuÐCl 93.4 (2)�, NÐCuÐCli 170.6 (3)� and

ClÐCuÐCli 90.7 (2)� [symmetry code (i): 2 ÿ x , ÿy, 2 ÿ z].

The torsion angle C1ÐNÐCuÐCl is 174.9 (3)�. The unit cell

contains two symmetry-related molecules of (I). According to

the interatomic distances there are no hydrogen bonds

between adjacent molecules.
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Experimental

trans-(1R,2R)-N,N,N0,N0-Tetramethylcyclohexane-1,2-diamine was

synthesized from commercially available (1R)-trans-1,2-cyclo-

hexanediamine (Aldrich), using the Eschweiler±Clark methylation of

amines method (Remenar et al., 1997). [Cu(CH3CN)4]ClO4 was

prepared according to a published procedure (Gill et al., 1995).

Equimolar amounts of [Cu(CH3CN)4]ClO4 (0.05 g, 0.15 mmol) and L

(0.028 ml, 0.15 mmol) were combined in 10 ml of a dry CH3CN/

CH2Cl2 (3:1, v/v) mixture under argon. The resulting colorless solu-

tion turned blue±green, while stirring for 1 d at room temperature

under argon. The products were precipitated with 50 ml of dry diethyl

ether to give 0.30 g (66%) of a blue±green powder. Recrystallization

from a dichloromethane/acetonitrile (4:1, v/v) mixture, followed by

slow diffusion of cyclohexane into a CH3CN solution, afforded dark-

blue crystals of the title compound, (I).

Crystal data

[CuCl2(C10H22N2)]
Mr = 304.74
Monoclinic, C2
a = 8.8574 (8) AÊ

b = 10.595 (1) AÊ

c = 8.0634 (5) AÊ

� = 118.939 (6)�

V = 662.2 (1) AÊ 3

Z = 2

Dx = 1.528 Mg mÿ3

Mo K� radiation
Cell parameters from 24

re¯ections
� = 8.7±17.1�

� = 2.03 mmÿ1

T = 300 (2) K
Prism, dark blue
0.44 � 0.31 � 0.25 mm

Data collection

Enraf±Nonius TurboCAD-4
diffractometer

Non-pro®led !/2� scans
Absorption correction:  scan

(North et al., 1968)
Tmin = 0.481, Tmax = 0.603

1379 measured re¯ections
1289 independent re¯ections
1225 re¯ections with I > 2�(I)

Rint = 0.09
�max = 25.9�

h = ÿ10! 9
k = ÿ12! 12
l = 0! 9
2 standard re¯ections

frequency: 60 min
intensity decay: 4%

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.039
wR(F 2) = 0.151
S = 1.02
1289 re¯ections
70 parameters
H-atom parameters not re®ned

w = 1/[�2(Fo
2) + (0.0748P)2

+ 6.5193P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.54 e AÊ ÿ3

��min = ÿ0.66 e AÊ ÿ3

Absolute structure: Flack (1983),
607 Friedel pairs

Flack parameter = ÿ0.04 (5)

Data collection: CAD-4 EXPRESS (Enraf±Nonius, 1994); cell

re®nement: CAD-4 EXPRESS; data reduction: XCAD4 (Harms &

Wocadlo, 1995); program(s) used to solve structure: SHELXS97

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

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

(Farrugia, 1997); software used to prepare material for publication:

WinGX (Farrugia, 1999).
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Figure 1
The molecular structure of (I), with 30% probability displacement
ellipsoids, showing the atom-numbering scheme employed. H atoms are
shown as small spheres of the arbitrary radii. The suf®x _2 corresponds to
symmetry code (i) in the Comment text.
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