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Abstract
C28H35N8O8Ni, monoclinic, P21/c (no. 14), a = 14.7476(15) Å,
b = 19.6335(19) Å, c = 10.8116(11) Å, β = 104.334(2)°,
V = 3033.0(5) Å3, Z = 4, Rgt(F) = 0.0548, wRref (F

2) = 0.0961,
T = 293(2) K.

CCDC no.: 2090894

A part of the title polymeric 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.

Source of material

The mixture of 3,5-bis(4′-carboxy-phenyl)-1,2,4-triazole
30.9 mg (0.1 mmol), nickel nitrate hexahydrate 29.1 mg

(0.1 mmol), 1,3-di(1H-imidazol-1-yl)propane 20.1 mg
(0.10 mmol), NaOH 6 mg (0.15 mmol) and N,N-dime-
thylformamide (6 mL) were placed in the autoclave lined
with PTFE and heated at 120 °C for 24 h, then cooled to
room temperature over 24 h. The green crystals after
cooling were collected.

Experimental details

The structure was solved by direct methods and refined
with the SHELX crystallographic software package [2].
The hydrogen atoms were placed at calculated positions
and refined as riding atoms with isotropic displacement
parameters [3].

Figure 1: The asymmetric units of title coordination polymer.

Table : Data collection and handling.

Crystal: Colourless 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 [, ]
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Comment

The combination of dicarboxylate anions with N-donor
auxiliary ligands is a good choice for the construction
of novel topologies and networks. Compared to well-known
N-donor ligands, the 1,3-di(1H-imidazol-1-yl)propane (diim)
ligand [4–6], bearing alkyl spacers, is a simple bidentate
organic building block, which has specific advantages
of being flexible and at the same time not being overly
lengthy. On the other hand, multicarboxyllic acids like the
3,5-bis(4′-carboxy-phenyl)-1,2,4-triazole have been widely
utilized to construct such networks [7–10]. Meanwhile,
many complexes with similar structure had been reported
[11, 12].

The title structure is a one-dimensional framework,

which via hydrogen bonds forms three-dimensional

supramolecules. As shown in Figure 1, the asymmetric

unit of the title structure contains one Ni(II) cation,

one free N,N-dimethylformamide, one 1,3-di(1H-imid

azol-1-yl)propane, one dianionic 4,4′-(1H-1,2,4-triazole-
3,5-diyl)dibenzoate (bct) and three coordinated water

molecules. Each Ni(II) is six-coordinated by three oxygen

atoms from three coordinating water molecules, one ox-

ygen atom from one bct ligand and two nitrogen atoms

from two 1,3-di(1H-imidazol-1-yl)propane ligands to

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

Atom x y z Uiso*/Ueq

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

Table : (continued)

Atom x y z Uiso*/Ueq

N . () . () . () . ()
N . () . () . () . ()
H . . . .*
N . () . () . () . ()
N . () . () . () . ()
N . () . () −. () . ()
N . () . () −. () . ()
N . () . () −. () . ()
N . () . () . () . ()
Ni . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O −. () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
OW . () . () . () . ()
OW . () . () . () . ()
OW . () . () . () . ()
HWB . () . () . () . ()*
HWA . () . () . () . ()*
HWA . () . () −. () . ()*
HWB . () . () . () . ()*
HWB . () . () . () . ()*
HWA . () . () . () . ()*
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generate a distorted octahedral coordination geometry.

The Ni–O bond lengths are 2.041(3)–2.137(3) Å and Ni–N
bond length are 2.075(4), and 2.081(4) Å, respectively. The
bridging diim ligands also link Ni cations to form a 1D
chain [13].
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