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The title compound, [Cu(C22H16N2)2]ClO4�CH2Cl2, was

isolated from the reaction between [Cu(PPh3)2(CH3CN)2]-

ClO4 and Pt(Ph-CNN)Cl [Ph-CNN is 2-(4,6-diphenyl-2-

pyridyl)pyridine] in dichloromethane. The Cu atom adopts a

distorted tetrahedral geometry.

Comment

Copper(I) bipyridine systems are of great interest because of

their rich photoluminescent properties and the potential

applications in electrochemistry (Williams et al., 2002; Muller

et al., 1988). We report here the crystal structure of the

copper(I) complex [Cu(Ph-CNN)2]ClO4�CH2Cl2 [Ph-CNN is

2-(4,6-diphenyl-2-pyridyl)pyridine], which resulted from the

reaction between [Cu(PPh3)2(CH3CN)2]ClO4 and Pt(Ph-

CNN)Cl in dichloromethane. A perspective view of the

complex cation of (I) with the atomic numbering scheme is

shown in Fig. 1.

As expected and often observed (Williams et al., 2002;

Muller et al., 1988; Bardwell et al., 1996), the complex cation is

composed of a CuI ion coordinated by the N atoms of two Ph-

CNN ligands, with CuÐN distances ranging between 2.001 (3)

and 2.106 (2) AÊ ; this range is similar to that previously

determined for copper(I) bipyridine structures (Williams et al.,

2002; Bardwell et al., 1995). The coordination geometry

around the metal center is pseudo-tetrahedral, with the NÐ

CuÐN angles varying between 80.45 (10) and 135.56 (10)�.
The dihedral angle between the two bipyridine units is

66.0 (1)�. For each bipyridine unit, the two phenyl rings are

tilted from the bipyridine ring plane by 45.2 (2) and 32.5 (2)�,
and by 44.8 (2) and 38.4 (2)�. The perchlorate anion is disor-

dered and this disorder was modeled by re®ning two discrete
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positions for each of the O atoms. No non-Coulombic inter-

actions between the ClO4
ÿ anions and the cationic complex

are observed.

Experimental

A mixture of Cu(PPh3)2(CH3CN)2]ClO4 and Pt(Ph-CNN)Cl in a 1:2

molar ratio in dichloromethane was stirred under anaerobic condi-

tions for 24 h. The reaction mixture was ®ltered to give a dark-red

solution. Well shaped dark-red crystals suitable for X-ray diffraction

measurements were grown by slow diffusion of light petroleum vapor

into the ®ltrate at room temperature.

Crystal data

[Cu(C22H16N2)2]ClO4�CH2Cl2
Mr = 864.65
Triclinic, P�1
a = 11.035 (4) AÊ

b = 14.368 (6) AÊ

c = 14.637 (6) AÊ

� = 114.257 (2)�

� = 101.688 (2)�

 = 103.272 (3)�

V = 1940.6 (13) AÊ 3

Z = 2
Dx = 1.480 Mg mÿ3

Mo K� radiation
Cell parameters from 3935

re¯ections
� = 3.0±27.5�

� = 0.82 mmÿ1

T = 130.2 K
Prism, Red
0.55 � 0.20 � 0.10 mm

Data collection

Rigaku CCD diffractometer
Absorption correction: multi-scan

(SADABS, Sheldrick, 1996)
Tmin = 0.825, Tmax = 0.921

15 105 measured re¯ections
8780 independent re¯ections

6621 re¯ections with I > 2�(I)
Rint = 0.031
�max = 27.5�

h = ÿ14! 7
k = ÿ18! 18
l = ÿ18! 19

Refinement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.055
wR(F 2) = 0.116
S = 1.07
8780 re¯ections
550 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0307P)2

+ 2.7696P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.001
��max = 0.74 e AÊ ÿ3

��min = ÿ0.47 e AÊ ÿ3

H atoms were positioned geometrically (CÐH = 0.97 or 0.93 AÊ ),

assigned isotropic displacement parameters [Uiso(H) = 1.2Ueq(C)]

and allowed to ride on their respective parent C atoms.

Data collection: CrystalClear (Rigaku/MSC, 2004); cell re®nement:

CrystalClear; data reduction: CrystalClear; program(s) used to solve

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

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

SHELXTL (Siemens 1994); software used to prepare material for

publication: SHELXL97.

This work was supported by the NSF of China (No.

20273074 and 20490210) and the NSF of Fujian Province

(E0420002 and E0310029).

References

Bardwell, D. A., Cargill Thompson, A. M. W., Jeffery, J. C., Tilley, E. E. M. &
Ward, M. D. (1995). J. Chem. Soc. Dalton Trans. pp. 835±838.

Bardwell, D. A., Jeffery, J. C., Otter, C. A. & Ward, M. D. (1996). Polyhedron,
pp. 191±195.

Muller, E., Piguet, C., Bernardinelli, G. & Williams, A. F. (1988). Inorg. Chem.
pp. 849±855.

Rigaku/MSC (2004). CrystalClear. Version 1.3.6. Rigaku/MSC, 9009 New
Trails Drive, The Woodlands, TX77381-5209, USA.

Sheldrick, G. M. (1996). SADABS. University of GoÈ ttingen, Germany.
Sheldrick, G. M. (1997). SHELXS97 and SHELXL97. University of

GoÈ ttingen, Germany.
Siemens (1994). SHELXTL. Version 5. Siemens Energy and Automation Inc.,

Madison, Wisconsin, USA.
Williams, R. M., Cola, L. D., Hartl, F., Lagref, J. J., Planeix, J. M., Cian, A. D. &

Hosseini, M. W. (2002). Coord. Chem. Rev. 230, 253-261.

metal-organic papers

m118 Wei et al. � [Cu(C22H16N2)2]ClO4�CH2Cl2 Acta Cryst. (2005). E61, m117±m118

Figure 1
A view of the complex cation of (I), with the atomic numbering scheme.
Displacement ellipsoids are drawn at the 30% probability level. H atoms
have been omitted.
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