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Abstract
C28H22CuN2O4, monoclinic, C2/c (no. 15), a = 17.2971(3) Å,
b = 14.4409(3) Å, c = 9.5617(2) Å, β = 90.580(2)°,
V = 2388.25(8) Å3, Z = 4, Rgt(F ) = 0.0536,wRref(F

2) = 0.1406,
T = 293 K.

CCDC no.: 2095546

The molecular structure is shown in the figure (30%
probability). Table 1 contains crystallographic data and
Table 2 contains the list of the atoms including atomic
coordinates and displacement parameters.

Source of material

The title compound was prepared by mixing of a water
solution of Cu(NO3)2 (0.5 mmol) and sodium benzoate
(1 mmol) with an ethanol-water (5:5 mL) solution of
2,9-dimethyl-1,10-phenanthroline (0.5 mmol). The result-
ing solution was refluxed for 30 min at 323 K. Blue single
crystals were obtained by slow evaporation at room tem-
perature after three days.

Experimental details

The H atoms were placed in geometrically idealized
positions and refined to in the riding model on their
respective parent atoms with Uiso(H) = 1.2Ueq(aromatic)
and Uiso(H) = 1.5Ueq(methyl).

Table : Data collection and handling.

Crystal: Blue block
Size: . × . × . mm
Wavelength: Cu Kα radiation (. Å)
μ: . mm−

Diffractometer, scan mode: SuperNova, ω
θmax, completeness: .°, >%
N(hkl)measured, N(hkl)unique, Rint: , , .
Criterion for Iobs, N(hkl)gt: Iobs >  σ(Iobs), 
N(param)refined: 

Programs: Bruker [], Diamond [],
Olex [], SHELX [, ]
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Comment

Transition metal compounds with N-donor ligand have
been attracting interest due to their versatile architectures
and desirable characteristics, e.g., optical [6, 7], magnetic
[8], catalytic [9], and electrical properties [10]. The phe-
nanthroline and its derivatives as an organic ligand, is
still a hot topic, and numerous related transition metal
compounds have been prepared and investigated [11–14].
For example, Ruan et al. [11] recently reported a dinuclear
europium complex based on 2-phenylimidazo [4,5-f][1,10]
phenanthroline, and found that it is the first convenient
luminescent sensor for clinafloxacin and the limit of
detection is 0.21 μM. The title compound, containing the
benzoate anion and 2,9-dimethyl-1,10-phenanthroline
(DMPHEN) ligand, was recently successfully synthesized
and its crystal structure is reported here. Reference survey

showed this structure is isostructural to the Co-complex
[8, 12], Mn-complex [13], but different to the structure
obtained by the use of CuCl2 as the reactant instead of
Cu(NO3)2 [14].

The central Cu(II) atom is six-coordinated in a distorted
octahedral geometry by four O atoms from two benzoate
anions and two N atoms from one DMPHEN molecule.
Crystallographically, the Cu is located on a twofold rota-
tion axis through the middle of the DMPHEN ligands,
which makes only a half of the DMPHENmolecule and one
benzoate anion to be crystallographically independent as
given in the figure. The Cu–N bond length is about
2.0407(19) Å, and two Cu–O distances significantly differ
from each other [1.937(2) and 2.5347(19) Å]. The crystal
structure is stabilized by weak intermolecular C–H⋯O and
C–H⋯N hydrogen bonds, and also by π–π stacking in-
teractions between adjacent dmphen rings and the shortest
centroid-centroid distance is about 3.47 Å.
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

Cu . . () . . ()
O . () . () . () . ()
O . () . () . () . ()
N . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . −. . .*
C . () . () . () . ()
H . −. . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
H . . . .*
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