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The monoclinic unit cell of the title compound,

[CuBr(C3H4N2)4]Br, emulates an orthorhombic cell as its �
angle is close to 90�; the crystal structure is twinned with

approximately equal contributions of the two components.

The Cu atom is ®ve-coordinate in a square-pyramidal

geometry. The cation interacts with the bromide anion

through hydrogen bonds, which give rise to a layer structure.

Comment

Following our interest in the copper complexes of

polypyrazolylborate ligands (Beheshti et al., 2002; Hossaini

Sadr et al., 2004), we have synthesized new complexes of

poly(pyrazolyl)silane ligands, which are the neutral analogs of

the poly(pyrazolyl)borates (Pullen et al., 1999; Richburg et al.,

2000; Hossaini Sadr et al., 2004). An attempt to synthesize the

dimethylsilyl adduct of copper dibromide yielded the title blue

salt, (I).

The direct reaction of copper(II) bromide and imidazole in

ethanol afforded a centrosymmetric complex of an identical

elemental composition (Parker & Breneman, 1995). If the

extremely long Cu� � �Br interaction reported for this structure

[3.3767 (4) AÊ ] is considered as a bond, the geometry of copper

is distorted octahedral. The geometry of the Cu atom is clearly

square-pyramidal in the title complex: the Cu atom is linked to

only one Br atom [Cu1ÐBr1 = 2.755 (1) AÊ ], the other Br atom

being more than 4 AÊ away. It is also linked to four imidazole

ligands in a square-pyramidal environment, as shown in Fig. 1.

The Cu1ÐBr1 bond is signi®cantly longer than the covalent

bond [2.408 (1) AÊ ] found in the four-coordinate bis(2-chloro-

imidazole) adduct (Valle et al., 1993). A square-planar

geometry is found for copper in the anhydrous as well as in the

dihydrated tetrakis(4-methylimidazole) adducts (NaÈther et al.,

2002a,b). Both Br atoms engage in hydrogen-bonding inter-

actions, resulting in a layered structure.
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A copper(II) bromide adduct with four imidazole ligands

has been synthesized by reacting cupric oxide with imidazole

in the presence of bromide ions (Bhattacharjee & Choudhury,

1998), but it is not clear whether the compound is that already

structurally veri®ed (Parker & Breneman, 1995) or the title

salt.

Experimental

The title compound was obtained adventitiously as block-shaped

crystals along with an uncharacterized white compound when copper

dibromide was treated with an equimolar quantity of

diimidazolyldimethylsilane. The specimen used for the measurements

was cut from a large block.

Crystal data

[CuBr(C3H4N2)4]Br
Mr = 495.69
Monoclinic, P21=n
a = 8.9625 (3) AÊ

b = 13.2140 (5) AÊ

c = 13.9889 (5) AÊ

� = 90.052 (1)�

V = 1656.7 (1) AÊ 3

Z = 4

Dx = 1.987 Mg mÿ3

Mo K� radiation
Cell parameters from 7789

re¯ections
� = 2.7±26.4�

� = 6.15 mmÿ1

T = 113 (2) K
Plate, blue
0.48 � 0.38 � 0.07 mm

Data collection

Siemens P4/CCD area-detector
diffractometer

' and ! scans
Absorption correction: multi-scan

(SADABS; Bruker, 2001)
Tmin = 0.337, Tmax = 0.653

14 285 measured re¯ections

3343 independent re¯ections
3081 re¯ections with I > 2�(I)
Rint = 0.034
�max = 26.4�

h = ÿ11! 11
k = ÿ16! 14
l = ÿ17! 17

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.053
wR(F 2) = 0.168
S = 1.07
3343 re¯ections
209 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.1271P)2

+ 5.3184P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 2.30 e AÊ ÿ3

��min = ÿ2.23 e AÊ ÿ3

Table 1
Selected geometric parameters (AÊ , �).

Cu1ÐBr1 2.755 (1)
Cu1ÐN1 2.016 (5)
Cu1ÐN3 2.000 (6)

Cu1ÐN5 2.018 (5)
Cu1ÐN7 1.995 (6)

N1ÐCu1ÐN3 89.4 (3)
N1ÐCu1ÐN5 162.0 (2)
N1ÐCu1ÐN7 89.5 (3)
N1ÐCu1ÐBr1 100.4 (1)
N3ÐCu1ÐN5 89.6 (3)

N3ÐCu1ÐN7 174.0 (2)
N3ÐCu1ÐBr1 93.5 (2)
N5ÐCu1ÐN7 89.6 (3)
N5ÐCu1ÐBr1 97.7 (1)
N7ÐCu1ÐBr1 92.5 (2)

Table 2
Hydrogen-bonding geometry (AÊ , �).

DÐH� � �A DÐH H� � �A D� � �A DÐH� � �A

N2ÐH2n� � �Br1i 0.88 2.52 3.346 (6) 156
N4ÐH4n� � �Br2ii 0.88 2.48 3.355 (6) 170
N6ÐH6n� � �Br2iii 0.88 2.55 3.227 (5) 134
N8ÐH8n� � �Br2iv 0.88 2.46 3.341 (6) 174

Symmetry codes: (i) xÿ 1; y; z; (ii) 1
2� x; 1

2ÿ y; 1
2� z; (iii) 1� x; y; z; (iv)

1
2� x; 1

2ÿ y; zÿ 1
2.

The � angle of the unit cell is close to 90�. The cell emulated an

orthorhombic cell, and this necessitated the use of the twin law matrix

(100,010,001). The second twin component re®ned to 0.474 (3).

Measurements on a smaller crystal gave identical results. For each

imidazole ring, the ®ve bond distances were restrained to be within

�0.01 AÊ . The twinning problem led to elongated ellipsoids for some

of the C and N atoms. The displacement parameters of pairs of

connected atoms were restrained by a DELU 0.005 command in

SHELXL97 (Sheldrick, 1997) to avoid the displacement ellipsoids

becoming too elongated. In the ®nal difference Fourier map, the

largest peak was 0.2 AÊ from Cu1 and the deepest hole about 0.3 AÊ

from Br2. H atoms were positioned geometrically [CÐH = 0.95 AÊ ,

NÐH = 0.88 AÊ and Uiso(H) = 1.2Ueq(C or N)] and were included in

the re®nement in the riding-model approximation.

Data collection: SMART (Bruker, 2001); cell re®nement: SAINT

(Bruker, 2001); data reduction: SAINT; program(s) used to solve

structure: SHELXS97 (Sheldrick, 1997); program(s) used to re®ne

structure: SHELXL97 (Sheldrick, 1997); molecular graphics:

ORTEPII (Johnson, 1976); software used to prepare material for

publication: SHELXL97.

The authors thank the Research Of®ce of Tarbiat Moallem

University, the University of Canterbury and the University of

Malaya for supporting this work.
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Figure 1
ORTEPII (Johnson, 1976) plot of (I), with displacement ellipsoids drawn
at the 90% probability level. H atoms are drawn as spheres of arbitrary
radii.
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