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Abstract
C13H14FeN4O10, orthorhombic, Pcca (no. 54), a = 13.2154(4)
Å, b = 16.9075(6) Å, c = 13.9347(5) Å, V = 3113.56(18) Å3,
Z = 8, Rgt(F ) = 0.0362, wRref (F

2) = 0.0971, T = 293(2) K.

CCDC no.: 2183998

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.

Source of material

The reagents and solvents used in this work were
purchased from commercial sources and used without
further purification. An aqueous solution (2 mL) of
FeSO4·7H2O (0.05 mmol) was added dropwise to an
aqueous solution (2 mL) of 2,2′-(propane-1,3-diyl)bis(1H-

imidazole-4,5-dicarboxylic acid (0.05 mmol, H6pbidc),
resulting in a clear solution. The mixture was then placed
in a 25 mL Teflon-lined stainless steel reactor, which was
sealed and heated to 413 K for 72 h. After the mixture was
cooled to room temperature at a rate of 5 K h−1, yellow
crystals of the title compound were obtained (yield 35%,
based on Fe).

Experimental details

The propyl group wasmodelled by splitting it into two parts
(C6–C8 and C6′–C8′), the site-occupation factors of which
refined in a ratio of 0.688(6): 0.312(6). Hydrogen atoms on
carbon and nitrogen atoms were positioned geometrically
and refined as riding atoms, with C–H = 0.97 Å and
N–H = 0.82 Å. H atoms of the carboxylic acid groups of
H4pbidc

2− were refined as riding atoms, with O–H = 0.82 Å.
The H atoms of the water molecules were located in a dif-
ference Fourier map and the O–H distance was constrained
to0.85Å.AllHatomswere refinedwithUiso(H) = 1.2Ueq(C,N,
O) except for Uiso(H) = 1.5 Ueq(O) for H atoms of the car-
boxylic acid.

Comment

The 1H-imidazole-4,5-dicarboxylic acid and its 2-substituted
analogues have attracted much attention in the construction
of coordination compounds (CPs) and have been proven to
be excellent building blocks for assembling CPs with

Table : Data collection and handling.

Crystal: Yellow block
Size: . × . × . mm
Wavelength: Mo Kα radiation (. Å)
μ: . mm−

Diffractometer, scan mode: Bruker D VENTURE
PHOTON, 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: SHELX [], Bruker [, ]
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different structures and useful properties [4–7]. This is
because this kind of ligands contain N-atom as well as
O-atoms as potential donors, and can be partially or fully
deprotonated to generate different anionic ligands at
different pH values. Thus, a large number of CPs have
been constructed from these kinds of ligands [8–12].
Among them, 2,2′-(propane-1,3-diyl)bis(1H-imidazole-
4,5-dicarboxylic acid (H6pbidc) and the corresponding
deprotonated anions are excellent ligands [8, 13].

The asymmetric unit of the title structure contains one
Fe(II) ion, one 2,2′-(propane-1,3-diyl)bis(1H-imidazole-
4,5-dicarboxylate (H4pbidc

2−) anion and two water mole-
cules. The Fe1 ion is six-coordinatedby twoNatoms (N2, N3)
and two O atoms (O4, O5) from the tetradentate H4pbidc

2−

anion and by two water ligands (O9, O10), featuring a dis-
torted FeN2O4 octahedral environment. The Fe–N bond
lengths of 2.1301(19) and 2.1887(19) Å and the Fe–O bond
lengths of 2.0770(19), 2.1154(19), 2.1864(16) and 2.2166(16) Å
are close to those reported inother Fe(II) CPs [14, 15]. The two
imidazole rings are nearly co-planar, with a dihedral angle
between the two least-square planes N1/C2/C3/N2/C5 and
C9/N3/C11/C12/N4 of 6.44(2)°. The dihedral angles between
the mean plane defined by the imidazole ring N1/C2/C3/N2/
C5 and the planes of the carboxylate groups are 2.26(1)° and
3.99(3)°, respectively. The dihedral angles between the
meanplanedefinedby the imidazole ringC9/N3/C11/C12/N4
and the planes of the carboxylate groups are 2.24(8) and
4.01(6)°, respectively. Intramolecular O–H···O hydrogen
bonds between carboxyl and carboxylate groups stabilize
themolecular configuration. In addition, there are twokinds
of intermolecularN–H···Ohydrogenbondsand four kinds of
intermolecular O–H···O hydrogen bonds involving imid-
azole rings, carboxylate groups and coordinated water
molecules of adjacent molecules. Adjacent molecules are
connected by these hydrogen bonds, resulting in a three-
dimensional architecture.

Author contributions: All the authors have accepted
responsibility for the entire content of this submitted
manuscript and approved submission.
Research funding: None declared.
Conflict of interest statement: The authors declare no
conflicts of interest regarding this article.

References

1. Sheldrick G. M. Crystal structure refinement with SHELXL. Acta
Crystallogr. 2015, C71, 3–8.

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

Atom x y z Uiso
∗/Ueq

Fe . () . () . () . ()
N . () . () −. () . ()
HA . . −. .∗

N . () . () . () . ()
N . () . () . () . ()
N . () . () −. () . ()
HA . . −. .∗

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

O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
H . . . .∗

O . () . () . () . ()
O . () . () . () . ()
HW . . . .∗

HW . . . .∗

O −. () . () . () . ()
HW −. . . .∗

HW −. . . .∗

C . () −. () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () −. () . ()
Ca

. () . () −. () . ()
HAa

. . −. .∗

HBa
. . −. .∗

Ca
. () . () −. () . ()

HAa
. . −. .∗

HBa
. . −. .∗

Ca
. () . () −. () . ()

HAa
. . −. .∗

HBa
. . −. .∗

C′b . () . () −. () . ()
H′Ab . . −. .∗

H′Bb
. . −. .∗

C′b . () . () −. () . ()
H′Ab . . −. .∗

H′Bb
. . −. .∗

C′b . () . () −. () . ()
H′Ab . . −. .∗

H′Bb
. . −. .∗

C . () . () −. () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()

aOccupancy: .(), bOccupancy: .().
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