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Abstract
C20H20CdN2O7, monoclinic, P21/c (no. 14), a = 9.0154(3) Å,
b = 17.7168(8) Å, c = 12.8449(5) Å, β = 98.537(4)°,
V= 2028.91(14) Å3, Z= 4,Rgt(F ) = 0.0320,wRref(F

2) = 0.0715,
T = 288.32(10) K.

CCDC no.: 2168529

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 displace-
ment parameters.

Table : Data collection and handling.

Crystal: Colourless block
Size: . × . × . mm
Wavelength: Mo 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: CrysAlisPRO [], Olex [, ]
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Source of material

The title compound was synthesized by the hydrothermal
method. Samples of 5-ethoxyisophthalic acid (0.25 mmol)
and 2,2′-bipyridine (0.25 mmol) were placed in 8 mL
deionized water and stirred for 10 min at ambient tem-
perature. The Cd(NO3)2·4H2O (0.25 mmol) was added to the
reaction solution and continuously stirred for 30 min to
obtain a uniform solution. The resulting reaction mixture
was sealed in a Teflon-lined autoclave and maintained at
120 °C for 48h. After cooling to room temperature naturally,
the solids precipitate in the bottom of the autoclave was
filtrated and washed with water several times to dissolve
other impurities. The crystals of the title complex were
recrystallized from the water solution after four days.

Experimental details

All hydrogen atoms were geometrically placed in idealized
positions and refined as riding with Uiso(H) = 1.2Ueq(C).

Comment

Coordination polymers of metal ions linked by organic li-
gands have essential applications, such as gas storage, gas
and liquid separation, water purification, catalytic, and
drug delivery. Therefore, the design and controlled synthe-
sis of coordination polymers have attracted increasing
attention [4, 5]. 5–Ethoxyisophthalic acid has versatile co-
ordinationmodesand is awidelyusedpolydentate ligand in
coordination synthesis [6, 7]. In addition, the twoN atoms of
2,2′-bipyridine are easy to coordinate to metal ions, which
often provide a stable framework, and have been widely
employed in the construction of coordination polymers, too
[8, 9]. The dual ligand coordination polymers isophthalic
acid and bipyridine have received extensive attention
[10–14]. This paper provided a novel crystal structure con-
structed by 5–ethoxyisophthalic acid and 2,2′-bipyridine as
bridging and chelating ligands respectively.

In the title compound crystal structure, as shown in the
figure, the Cd center 7-coordinated by four oxygen atoms
from two 5-ethoxyisophthalate ligands, two nitrogen atoms
from the 2,2′-bipyridine ligand, and one oxygen atom from
the water molecule. The five atoms (O2, O3, O4, O5, and N1)

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

Atom x y z Uiso*/Ueq

C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C −. () . () . () . ()
H −. . . .*
C −. () . () . () . ()
H −. . . .*
C . () . () . () . ()
C . () . () . () . ()
C −. () . () . () . ()
H −. . . .*
C −. () . () . () . ()
H −. . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
Cd . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
HA . . . .*
HB . . . .*
O . () . () . () . ()
HC . . . .*
HD . . . .*
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in the equatorial planearound theCd formahighlydistorted
planar arrangement, and the N atom of 2,2′-bipyridine (N2)
and the O atom of the water molecule (O6) are in the axial
positions. The 5-ethoxyisophthalate ligands link neigh-
boring Cd atoms forming a one-dimensional helical chain
decorated with 2,2′-bipyridine ligands. The spiral chain is
further extended into a three-dimensional supramolecular
structure via intermolecular π–π interactions, similar to re-
ported configurations [11, 13, 14].

Interaction analysis shows that the neighboring
5-ethoxyisophthalate ligands and water molecules create
three hydrogen bonds (O6–H6A⋯O7, O6–H6B⋯O4, and
O7–H7D⋯O3). Their bond lengths are 1.915(3), 1.871(3),
and 1.916(3) Å, and their angles are 144.69(16)°, 167.62(15)°,
and 165.2(2)°, respectively. These strong hydrogen bonds
link the molecules and stabilize the water molecules in the
material.
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