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In the title complex, [Cu(C7H5O3)2(C12H8N2)], the CuII atom

is located on a twofold axis and assumes an elongated

octahedral geometry formed by two 4-hydroxybenzoate

anions and a 1,10-phenanthroline (phen) molecule. There is

a CÐH� � �� interaction between phen and the benzene ring of

benzoate.

Comment

In some biological systems, �±� stacking between aromatic

rings is correlated with the electron-transfer process

(Deisenhofer & Michel, 1989). A series of metal complexes

incorporating aromatic ligands has been prepared in our

laboratory to study the regularity of �±� stacking. As part of

our ongoing investigations, the title complex, (I), incorpor-

ating 1,10-phenathroline (phen), has been prepared.

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

CuII atom is located on a twofold axis. The phen N atoms and

two O atoms of 4-hydroxybenzoate anions form the equatorial

plane of octahedral coordination, with normal bond distances

(Table 1). Owing to the Jahn±Teller effect, the CuÐO bonds in

the axial direction are longer than those in the equatorial

plane by 0.2±0.6 AÊ , while the CuÐO2 bond in (I) is longer

than CuÐO1 by 0.673 (2) AÊ . It is notable that the CuÐO1Ð

C1 angle of 106.99 (14)� is much smaller than the value of 120�

expected for a normal sp2-hybridized O atom. This implies the

existence of genuine coordination between atoms Cu and O2

(Li et al., 2005; Su et al., 2005). Thus, the coordination

geometry around the CuII atom is described as elongated

octahedral.
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The CÐH� � �� interaction occurs in (I), as shown in Fig. 2.

The H14� � �Cg separation (Cg is the centroid of the C2iv-

benzene ring) and C14ÐH14� � �Cg angle are 2.76 AÊ and 143�,
respectively [symmetry code: (iv) x, ÿ1 + y, z]. Neighboring

complexes are linked to each other via an O3ÐH3a� � �O2ii

hydrogen bond and a weak C13ÐH13� � �O2iii hydrogen bond

[symmetry codes: (ii) 3
2 ÿx, 1

2 + y, 1
2 ÿ z; (iii) x, 1 ÿ y,ÿ1

2 + z], to

form a supramolecular structure (Table 2 and Fig. 3).

Experimental

Each reagent was commercially available and of analytical grade.

CuCl2�2H2O (0.17 g, 1 mmol), 4-hydroxybenzoic acid (0.14 g,

1 mmol), phen (0.20 g, 1 mmol) and Na2CO3 (0.05 g, 1 mmol) were

dissolved in a water/ethanol (1:1, 20 ml) mixture. The solution was

re¯uxed for 5 h, then cooled to room temperature and ®ltered. Blue

single crystals of (I) were obtained from the ®ltrate after two weeks.

Crystal data

[Cu(C7H5O3)2(C12H8N2)]
Mr = 517.96
Monoclinic, C2=c
a = 19.9073 (15) AÊ

b = 10.2232 (5) AÊ

c = 11.0723 (7) AÊ

� = 104.705 (2)�

V = 2179.6 (2) AÊ 3

Z = 4

Dx = 1.578 Mg mÿ3

Mo K� radiation
Cell parameters from 6854

re¯ections
� = 3.1±25.3�

� = 1.05 mmÿ1

T = 295 (3) K
Block, blue
0.41 � 0.34 � 0.16 mm

Data collection

Rigaku R-AXIS RAPID
diffractometer

! scans
Absorption correction: multi-scan

(ABSCOR; Higashi, 1995)
Tmin = 0.651, Tmax = 0.855

9663 measured re¯ections

2477 independent re¯ections
2119 re¯ections with I > 2�(I)
Rint = 0.037
�max = 27.4�

h = ÿ25! 25
k = ÿ13! 13
l = ÿ13! 14
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Figure 1
The molecular structure of (I), shown with 30% probability displacement
ellipsoids. Dashed lines indicate hydrogen bonds. [Symmetry code: (i)
1 ÿ x, y, 1

2 ÿ z.]

Figure 2
The CÐH� � �� interaction (dashed lines) between neighboring CuII

complexes. [Symmetry code: (iv) x, ÿ1 + y, z.]

Figure 3
The crystal packing, showing the intermolecular hydrogen bonding
(dashed lines).



Refinement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.039
wR(F 2) = 0.109
S = 0.99
2477 re¯ections
159 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0758P)2

+ 0.6964P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.28 e AÊ ÿ3

��min = ÿ0.32 e AÊ ÿ3

Table 1
Selected geometric parameters (AÊ , �).

CuÐO1 1.9535 (16)
CuÐO2 2.6262 (16)

CuÐN11 2.0143 (18)

O1ÐCuÐO1i 94.64 (10)
O1ÐCuÐO2 55.00 (6)
O1iÐCuÐO2 92.99 (6)
O1ÐCuÐN11 91.82 (7)
O1ÐCuÐN11i 173.51 (7)

O2ÐCuÐN11 90.16 (6)
O2ÐCuÐN11i 125.37 (6)
O2ÐCuÐO2i 134.78 (7)
N11ÐCuÐN11i 81.73 (10)

Symmetry code: (i) 1ÿ x; y; 1
2ÿ z.

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

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

O3ÐH3a� � �O2ii 0.86 1.80 2.652 (3) 170
C12ÐH12� � �O1 0.93 2.58 3.067 (3) 113
C13ÐH13� � �O2iii 0.93 2.55 3.174 (4) 124

Symmetry codes: (ii) 3
2ÿ x; 1

2� y; 1
2ÿ z; (iii) x; 1ÿ y; z ÿ 1

2.

Aromatic H atoms were placed in calculated positions, with CÐ

H = 0.93 AÊ , and were included in the ®nal cycles of re®nement in

riding mode, with Uiso(H) = 1.2Ueq(C). The hydroxy H atoms was

located in a difference Fourier map and re®ned riding in its as-found

position, with a ®xed isotropic displacement parameter of 0.05 AÊ 2.

Data collection: PROCESS-AUTO (Rigaku, 1998); cell re®ne-

ment: PROCESS-AUTO; data reduction: CrystalStructure (Rigaku/

MSC, 2002); program(s) used to solve structure: SIR92 (Altomare et

al., 1993); program(s) used to re®ne structure: SHELXL97 (Shel-

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

1997) and XP (Siemens, 1994); software used to prepare material for

publication: WinGX (Farrugia, 1999).

This project was supported by the National Natural Science

Foundation of China (grant No. 20443003).
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