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Abstract
C25H21CuN3O4, triclinic, P1 (no. 2), a = 7.935(4) Å,
b = 10.849(6) Å, c = 13.782(7) Å, α = 77.946(9)°, β = 78.917(9)°,
γ = 82.223(10)°, V = 1133.0(10) Å3, Z = 2, Rgt(F ) = 0.0703,
wRref(F 2) = 0.1781, T = 293 K.

CCDC no.: 2361455

The molecular structure is shown in the figure. 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 reagents were purchased from standard commercial
sources and used without further purification. A mixture of

CuCl2⋅2H2O (0.017 g, 0.10 mmol), 4264-phtpy (0.031 g,
0.10 mmol) was dispersed in mixed CH3COOH (2 mL) and
C2H5OH (8 mL) solutions and ammonia (25 %) were added
until a pale blue solution were obtained. The resultant
solution was allowed slowly to evaporate under room tem-
perature for two weeks to give green crystals which were
isolated by filtration and washed by deionized water and
dried in air.

2 Experimental details

The structure was solved by Direct Methods with the
SHELXT-2018 program. All H-atoms from C atoms were
positionedwith idealized geometry and refined isotropically
(Uiso(H) = 1.2Ueq(C)) using a riding model with C–H = 0.93 and
0.97 Å.

Table : Data collection and handling.

Crystal: Green block
Size: . × . × .mm
Wavelength: Mo Kα radiation (. Å)
μ: .mm−

Diffractometer, scan mode: Bruker APEX-II, φ and ω
θmax, completeness: .°, %
N(hkl)measured, N(hkl)unique, Rint: ,, ,, .
Criterion for Iobs, N(hkl)gt: Iobs > σ(Iobs), ,
N(param)refined: 

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

In the past decades, there are a growing interest in the
design of organic ligands and syntheses of metal-organic
frameworks for their diverse structures and wide applica-
tions.5–8 Terpyridine possesses 48 isomers, among which the
bis-chelating 2,2′:6′,2″-terpyridine is the best known and the
adoption of 3,2′:6′,3″-terpyridine and 4,2′:6′,4″-terpyridine in
construction of coordination complexes have become more
widespread over the last twenty years.9–13 Just as the design
and syntheses of organic ligands in some cases are time-
consuming and laborious, usually with strict synthesis con-
ditions, low yields, and high costs, an alternative strategy is
to introduce metalloligands14 which are preassembled by
common organic ligands and metal ions. The metalloligand
still possess unsaturated coordination groups, which are
important to direct the assembly of large molecular arrays
and one-, two- and three-dimensional coordination poly-
mers and networks.15,16 A Cu(II) metalloligand was obtained
with 4′-phenyl-4,2′:6′,4″-terpyridine(phtpy) and its structure
has been determined.

The asymmetric unit contains one Cu(II) ion, one phtpy
ligand, and two acetate anions. As shown in the figure, each
Cu(II) ion is five coordinated by one N atom from phtpy and
four O atoms from four acetates, comprising a Cu2(CH3CO2)4
paddle-wheel core axially bound by two terminal phtpy li-
gands. In this complex, the Cu–O distances ranged from
1.971(4) to 2.010(4) Å, the Cu–N distance is 2.193(4) Å and the
distance between two nearby Cu(II) ions is 2.6640(12) Å
showingweak interaction. All these bond lengths are similar
with other paddle-wheel Cu(II) complexes.17,18

In the crystal, three C atoms, C1, C2 and C12 acted as
hydrogen donors, contributing hydrogen atoms H1, H2 and
H12 to O3, N3 and O2 to form non-classic hydrogen bonds,
C1–H1⋯O3, with d(C1⋯O3) = 3.092(7) Å, ∠(C1–H1⋯O3) = 126°,
C2–H2⋯N3_1545, with d(C2⋯N3_1545) = 3.422(8) Å,
∠(C2–H2⋯N3_1545) = 163°, C12–H12⋯O2_1564, with
d(C12⋯O2_1564) = 3.408(7) Å, ∠(C12–H12⋯O2_1564) = 168°. In
addition, there are three kinds of offset face to face π–π
stacking interactions with center to center distances of
3.789(5) Å, 3.870(4) Å, 3.871(4) Å, between pyridine rings. The
discrete complexes were further extended into 3D network
mainly by the hydrogen bonding interaction and the π–π
stacking interactions.
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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 . () −. () . () . ()
O . () −. () . () . ()
O . () −. () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () −. () . () . ()
C . () −. () . () . ()
HA −. −. . .*
HB −. . . .*
HC . . . .*
C . () −. () . () . ()
C . () −. () . () . ()
HA . −. . .*
HB . −. . .*
HC . −. . .*
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