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Single-crystal X-ray study

T = 298 K
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H-atom completeness 96%

Disorder in main residue
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Data-to-parameter ratio = 13.5
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The title compound, [Cu2(C15H13ClP)4(C30H28N2)](ClO4)2,

was synthesized by the reaction of 9,10-bis[(n-propylamino)-

methyl]anthracene and 6-chloro-2-(diphenylphosphino)-

pyridine with [Cu(CH3CN)4]ClO4. The Cu atoms adopt a

trigonal±planar geometry and the cation is centrosymmetric.

Three-layer �±� stacking interactions are observed between

the anthracene and pyridyl rings.

Comment

Metal complexes containing P,N-ligands have been subjected

to intensive study for many years (Newkome, 1993; Zhang &

Cheng, 1996; Espinet & Soulantica, 1999). The interest mainly

stems from: (i) the versatile coordination abilities of P or N

atoms in forming a growing number of mono- and polynuclear

complexes (Schutte et al., 1997; Xu et al., 2002; Kuang et al.,

1998); (ii) potential molecule-based chemosensors (Rogers &

Wolf, 2002); (iii) molecular recognition (Xu et al., 2000); (iv)

catalytic activity in some reactions (Drent et al., 1993; Loise-

leur et al., 1999; Trost & Van Vranken, 1996). We have

successfully designed and prepared the title dinuclear

complex, (I), by self-assembly of P,N-ligands with CuI.

As shown in Fig. 1, each CuI atom adopts a trigonal±planar

geometry, coordinated by one N and two P atoms. The cation

is centrosymmetric. The NÐCuÐP1, NÐCuÐP2 and P1Ð

CuÐP2 angles are 117.91 (15), 116.44 (15) and 125.13 (5)�,
respectively. There is an intramolecular interaction involving

three-layer �±� stacking interactions between the anthracene

and two pyridyl rings. The anthracene and pyridyl rings are

almost parallel, with dihedral angles of 9.7 (2)� and a

separation distance of 3.771 (4) AÊ between two neighbouring

rings.

Experimental

The synthesis of the title compound was carried out under an N2

atmosphere. To a CH2Cl2 solution (20 ml) of 9,10-bis[(n-propyl-

amino)methyl]anthracene (0.08 g, 0.25 mmol) and 6-chloro-2-(di-
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phenylphosphino)pyridine (0.279 g, 1 mmol) was added

[Cu(CH3CN)4]ClO4 (0.164 g, 0.5 mmol). The mixture was stirred for

4 h at room temperature. The mixture was then ®ltered and the

®ltrate concentrated to a small volume. Diethyl ether was added to

give a white solid (0.29 g). Crystals were obtained by diffusion of

diethyl ether into a clear solution of the crude product in CH2Cl2.

Crystal data

[Cu2(C15H13ClP)4(C30H28N2)]-
(ClO4)2

Mr = 1837.28
Monoclinic, P21=n
a = 13.507 (3) AÊ

b = 18.359 (4) AÊ

c = 17.968 (4) AÊ

� = 95.409 (5)�

V = 4435.7 (15) AÊ 3

Z = 2

Dx = 1.376 Mg mÿ3

Mo K� radiation
Cell parameters from 873

re¯ections
� = 2.5±23.5�

� = 0.79 mmÿ1

T = 298 (2) K
Block, colourless
0.35 � 0.25 � 0.20 mm

Data collection

Bruker SMART CCD area-detector
diffractometer

' and ! scans
Absorption correction: multi-scan

(SADABS; Sheldrick, 1996)
Tmin = 0.797, Tmax = 0.858

18343 measured re¯ections

7801 independent re¯ections
3755 re¯ections with I > 2�(I)
Rint = 0.084
�max = 25.0�

h = ÿ16! 14
k = ÿ21! 20
l = ÿ18! 21

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.059
wR(F 2) = 0.136
S = 1.05
7801 re¯ections
578 parameters

H atoms treated by a mixture of
independent and constrained
re®nement

w = 1/[�2(Fo
2) + (0.0451P)2]

where P = (Fo
2 + 2Fc

2)/3
(�/�)max = 0.002
��max = 0.73 e AÊ ÿ3

��min = ÿ0.32 e AÊ ÿ3

All H atoms, except the amine H atoms, were positioned geome-

trically with CÐH distances of 0.98 or 0.93 AÊ and Uiso(H) = 1.5Ueq(C)

or 1.2Ueq(C). The positions of the amine H atoms were initially

located in a difference Fourier map and were re®ned with isotropic

displacement parameters. The ClO4
ÿ anion and propyl chain are

disordered over two positions each. The ClÐO and CÐC bonds were

restrained to 1.45 and 1.54 AÊ , respectively, and the OÐClÐO and

CÐCÐC angles were restrained to 109.5�.

Data collection: SMART (Bruker, 1998); cell re®nement: SMART;

data reduction: SAINT (Bruker, 1998) and SHELXTL (Bruker,

1997); program(s) used to solve structure: SHELXS97 (Sheldrick,

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

1997); molecular graphics: SHELXTL; software used to prepare

material for publication: SHELXTL.

This work was supported by the National Natural Science
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Figure 2
A view of the packing arrangement in the unit cell of (I). H atoms have
been omitted for clarity.

Figure 1
A view of the complex cation, with the atomic numbering scheme.
Displacement ellipsoids are drawn at the 30% probability level. The
intramolecular �±� interaction is shown as a dashed line.
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