
Jingjing Zhou, Wei Xu, Luxiang He and Hongping Xiao*

Crystal structure of tetraaqua-bis(1,4-di(1H-
imidazol-1-yl)benzene-κ1N)manganese(II) 2,3-
dihydroxyterephthalate, C32H32MnN8O10

https://doi.org/10.1515/ncrs-2021-0042
Received January 24, 2021; accepted February 18, 2021;
published online March 5, 2021

Abstract
C32H32MnN8O10, monoclinic, P2/c (no. 13), a = 14.258(3) Å,
b=7.1056(13)Å, c=17.589(3)Å,β=113.672(3)°,V=1632.0(5)Å3,
Z = 2, Rgt(F) = 0.0314, wRref(F

2) = 0.1019, T = 296(2) K.

CCDC no.: 2063634

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

Source of material

An aqueous solution (10 ml) containing Mn(CH3COO)2·4H2O
(0.0262 g) was added slowly to a solution of N,N-dimethyl-
formamide containing 1,4-bis(1-imidazolyl)benzene (0.0220 g)

and 2,3-dihydroxy-terephthalic acid (0.0207 g). Light yellow
block crystals were obtained after six months (yield ca. 31%
based on 2,3-dihydroxy-terephthalic acid ligand). The product
is insoluble in water and common organic solvents.

Experimental details

The H atoms were positioned geometrically and allowed to
ride on their parent atoms at distances of Csp2–H = 0.93 Å
withUiso (H) = 1.2Ueq(C), andO–H=0.85ÅwithUiso(H) = 1.5
Ueq(O), respectively.

Comment

The construction of coordination complexes are attracting
interest due to their appealing applications as functional

Table : Data collection and handling.

Crystal: Yellow 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 [], Diamond [], SHELX [, ]
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materials [5–7]. In order to obtain the final structures, it is
necessary to select suitable organic ligands [8, 9]. For
example, in our previous work, a series of coordination
complexes have been obtained by terephalatic acid and its
derivative ligands [10, 11]. Herein, we reported a mono-
nuclear, cationic manganese complex.

In the title complex, each Mn(II) is six-coordinated,
with two N atoms from two 1,4-bis(1-imidazolyl)benzene

ligands, and four coordinated aqua O atoms, respectively.
The cationic complex is located on a twofold axis (see the
Figure). The Mn1–N1, Mn1–O4 and Mn1–O5 bond lengths
are 2.2548(14), 2.1870(13) and 2.2053(13) Å. The Mn–N and
Mn–O bond lengths are found within normal ranges of
bond distances in the reported Mn(II) complexes [8, 9]. The
O4–Mn1–O5 and N1–Mn1–N1i (symmetry code: −x + 1,
y, −z + 1/2) bond angles are 177.86(6)° and 177.92(7)°, other
angles O–Mn–O and O–Mn–N are in the range 85.52(8)–
92.49(6)°, forming a light distorted octahedral geometry.
Each 2,3-dihydroxy-terephthalate dianion acts as a charge
balancing ion. Also this ion is located around a twofold
axis (see the Figure).

The relatively short interplanar distances of 3.668(2)
and 3.701(2)°Å between the benzene ring of neighbouring
1,4-bis(1-imidazolyl)benzene ligands indicate possible
weak π⋯π stacking interactions. The stability of the solid-
state structure of the title complex is enhanced signifi-
cantly by hydrogen bonding interactions. An intra-
molecular hydrogen bond exists for the hydroxyl atom O3
and the uncoordinated carboxylate atom O2. Intermolec-
ular O—H⋯N, O—H⋯O and C—H⋯O hydrogen bonds link
neighbouring anions and mononuclear coordination cat-
ions into a three-dimensional network.
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

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