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Abstract

C16H11CuN3O8, tetragonal, I41/a (no. 88), a = 17.1139(2) Å,

c = 25.5803(5) Å, V = 7492.1 Å3, Z = 16, Rgt(F) = 0.0409,

wRref(F
2) = 0.1261, T = 296 K.

Source of material

To a stirred acetonitrile solution (30 mL) of Cu(ClO4)2·6H2O

(0.19 g, 0.5 mmol), sodium p-nitrobenzoate (0.19 g, 1.0 mmol) in

15 mL acetonitrile was added dropwise. After stirring for 3 hours

at room temperature, the solution was filtered and allowed to

stand at room temperature for slow evaporation. Blue crystals

suitable for X-ray structure determination were formed.

Discussion

The chemistry of copper(II) dinuclear compound has been of in-

terest for many years. These complexes are very important in bi-

ology and also in material science. A number of compounds with

the basic structure of [Cu2(�-OAc)4] have been synthesized and

studied [1-6]. To the best of our knowledge, the structure of cop-

per complex containing p-nitrobenzoate has not been reported

yet. The title complex is a centrosymmetric dinuclear compound

with four carboxylate bridges. The copper(II) atoms are bridged

by four anions of p-nitrobenzoate to form a typical paddle-wheel

complex with two acetonitrile molecules at the axial postions.

Each copper(II) atom is coordinated by four carboxylate O atoms

of p-nitrobenzoate and one N atom of acetonitrile. The Cu–O dis-

tances range from 1.956(2) Å to 1.976(2) Å. These bond lengths

are comparable to those of other acetate copper complexes [5].

The Cu–N distance is slightly longer (2.182(3) Å). The

N1–Cu1–O2A, N1–Cu1–O5, N1–Cu1–O6A, N1–Cu1–O1,

O5–Cu1–O6A and O1–Cu1–O2A angles are 89.65(10)°,

91.75(10)°, 99.87(10)°, 101.71(10)°, 168.36(9)° and 168.63(8)°,

respectively. The geometric parameter of the title complex exhib-

its a distorted square pyramidal environment, in which four p-

NO2C6H4COO– anions coordinate to the copper atoms to form a

paddle-wheel structure with the summit being occupied by the N1

atom of the acetonitrile molecule. The basal plane being formed

by O1, O2, O5, and O6, while Cu1 is shifted by 0.201 Å out of the

plane toward N1 of acetonitrile. The Cu–Cu separation is

2.6238(6) Å in the dinuclear complex, which is shorter than the

van der Waals distance for two copper atoms (2.86 Å) and slightly

longer than the Cu–Cu single bond distance (2.55 Å) [6].
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Crystal: blue blocks, size 0.25�0.30�0.31 mm
Wavelength: Mo K� radiation (0.71073 Å)
�: 12.15 cm�1

Diffractometer, scan mode: CCD area detector, � and �
2�max: 56.2°
N(hkl)measured, N(hkl)unique: 49083, 4547
Criterion for Iobs, N(hkl)gt: Iobs > 2 �(Iobs), 2849
N(param)refined: 254
Programs: SHELX [7]

Table 1. Data collection and handling.

_____________

* Correspondence author (e-mail: niefm@mail.cnu.edu.cn)

H(1) 16f �0.1625 0.0443 0.1448 0.079
H(5) 16f �0.2521 �0.0976 0.0363 0.088
H(2) 16f �0.2695 0.0226 0.1977 0.091
H(4) 16f �0.3609 �0.1175 0.0885 0.105
H(16A) 16f 0.1350 0.3260 0.0630 0.116
H(16B) 16f 0.1916 0.2722 0.0309 0.116
H(16C) 16f 0.1971 0.2745 0.0921 0.116
H(8) 16f �0.0872 0.2445 �0.0601 0.110
H(12) 16f �0.1022 0.0707 �0.1631 0.121
H(9) 16f �0.1165 0.3339 �0.1255 0.166
H(11) 16f �0.1374 0.1586 �0.2269 0.185

Table 2. Atomic coordinates and displacement parameters (in Å2).

Atom Site x y z Uiso



200 C16H11CuN3O8
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