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Abstract
C22H23N3O9Cu, triclinic, P1 (no. 2), a = 9.0356(2) Å,
b = 9.6247(3) Å, c = 14.2969(3) Å, α = 86.989(2)°, β = 86.414(2)°,
γ = 66.913(2)°, V = 1140.98(5) Å3, Z = 2, Rgt(F ) = 0.0405,
wRref(F 2) = 0.1172, T = 297.88(10) K.

CCDC no.: 2302372

Table 1 contains crystallographic data and Table 2 contains
the list of the atoms including atomic coordinates and
displacement parameters.

1 Source of materials

The synthesis of Cu(II) complex proceeds as following
method: 0.2471 g 8-carboxymethoxy-quinoline-2-carboxylic
acid (1.0 mmol), 0.1997 g cupric acetate monohydrate
(0.50 mmol), 0.1562 g 2,2′-bipyridine (1.0 mmol), and 0.080 g
NaOH (2.0 mmol) were added to 25 mL of ethanol-water so-
lution (v:v = 3:2) with stirring. The mixture immediately
became cloudy, and continued to react at 75 °C for 5 h. After
cooling to room temperature, it is filtered, and the filtrate
remains still placed. The blue block crystals of the title Cu(II)
complex were obtained in 18 days.

2 Experimental details

The hydrogen atoms were positioned geometrically (C–
H = 0.93–0.97 Å, O–H = 0.85 Å). Their Uiso values were set to
1.2Ueq or 1.5Ueq of the parent atoms.

Table : Data collection and handling.

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

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

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

Recently, the studies on the structure and property of cop-
per(II) complexes has been of one interest to chemists.
Because they show novel structures [5] and excellent prop-
erties in anticancer properties [6], DNAbinding and cleavage
properties [7], magnetic property [8], etc. 8–carbox-
ymethoxy-quinoline-2-carboxylic acid is an excellent poly-
dentate ligand with four carboxylate-oxygen, one ether-
oxygen and one pyridine-nitrogen atom. And it is known that
it forms Mn(II), Co(II), Ni(II), and Cu(II) complexes as tetra-
dentate O,O,N,O-chelates [9, 10]. Our research group has also
been studying the synthesis, structural characterization and
properties of copper complexes [11–13]. To continue the
structure of the copper complexes, we have synthesized
a copper complex using 8-carboxymethoxy-quinoline-2-
carboxylic acid, cupric acetate monohydrate, 2,2′-bipyr-
idine, and NaOH as materials. The coordination environ-
ment of the title Cu(II) complex is shown in Figure. As shown
in Figure, the title Cu(II) complex is composed of one copper(II)
ion, one 8-carboxymethoxy-quinoline-2-carboxylate ligand,
one 2,2′-bipyridine ligand, and four uncoordinated water mol-
ecules. The copper(II) ion is six-coordinated with three
carboxylate oxygen atoms (O2 and O4), one ether oxygen atom
(O3) and one nitrogen atom (N3) from the same deprotonated
8-carboxymethoxy-quinoline-2-carboxylate ligand, and two
nitrogen atoms (N1 and N2) of 2,2′-bipyridine ligand, forming
a distorted octahedron geometry with N2 and N3 atoms at
axial position. The 8-carboxymethoxy-quinoline-2-carboxylate
ligand is tetradentate coordination mode, however its two
deprotonated carboxylate groups adopt monodentate coordi-
nation mode. The bond lengths of Cu–O are 1.9816(16)–
2.2619(17) Å, and the Cu–N bond lengths are 1.9883(17)–
2.0286(17) Å, and the coordination angles around Cu(II) ion are
in the range of 77.67(7)–171.87(7)°. The 8-carboxymethoxy-
quinoline-2-carboxylate ligand coordinates with the copper(II)
ion through the N and O atoms, forming three stable five-
membered rings (ring 1: Cu1–O2–C11–C12–N3–Cu1, ring 2: Cu1–
O3–C19–C20–N3–Cu1, ring 3: Cu1–O3–C21–C22–O4–Cu1). And
the dihedral angles of ring 1 and ring 2, ring 2 and ring 3 are
3.92° and 73.79°, respectively, indicating that the copper(II)
complex molecule is non-planar. The copper(II) complex mol-
ecules form 1D chain by the O–H⋯O hydrogen bonds.

Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

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

Table : (continued)

Atom x y z Uiso*/Ueq

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