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The field of metal-organic frameworks (MOFs) has grown
rapidly in recent years, in part due to their ease of preparation,
tunability and wide range of potential applications in areas
such as gas storage, separation and catalysis and most recently
drug delivery1-4. We have a long-standing program  of research
in this area for the preparation of metal-organic frameworks
using multiple ligands of dissimilar charge5-8. The use of mixed
ligands to prepare metal-organic framework materials is well
studied since combining organic ligands of different connec-
tivity, charge and donor functionality introduces additional
levels of structural complexity into the resulting frameworks,
promising access to materials with enhanced properties and
applications. A powerful strategy to identify and prepare new
complex structural topologies is the combination of small
structure-directing agents (SDAs) or template molecules with
mixed ligand systems9,10.

All the reagents and solvents employed were commer-
cially available and used without further purification. Elemental
analysis was carried out on a Carlo Erba 1106 full-automatic
trace organic elemental analyzer.

Synthesis of [Co(BDC)(bimb)]n (1): The mixtures of
CoCl2·6H2O (0.5 mmol, 0.119 g), 1,3-benzene dicarboxylic
acid (H2BDC) (0.5 mmol, 0.083 g), 1,4-bis(1-imidazol-yl)-
2,5-dimethyl benzene (bimb) (0.5 mmol, 0.119 g), NaOH (1
mmol, 0.04 g) and 12mL of water were heated to 140 °C for 4
days and then cooled to room-temperature. The red crystals
were obtained in pure phase, washed with water and ethanol
and dried at room temperature (Yield: 32 % based on Co).
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A new coordination polymer [Co(BDC)(bimb)]n (1) with 1,3-benzene dicarboxylic acid (H2BDC) and 1,4-bis(1-imidazol-yl)-2,5-dimethyl
benzene (bimb) has been has been prepared by hydrothermal synthesis and characterized by single-crystal X-ray diffraction and EA.
Complex, [Co(BDC)(bimb)]n (1), is triclinic, space group P-1 with a = 8.792 (5), b = 10.076(5), c = 11.767 (5) Å, α = 85.577(5), β =
82.481 (5)°, γ = 74.942(5), V = 997.0 (9) Å3, Z = 2, Mr = 461.33, Dc = 1.537 g/cm3 and F(000) = 474. The final refinement gave R =
0.0411 and wR = 0.0978 for 3634 reflections with I > 2σ(I). X-ray diffraction analysis reveals that the complex 1 displays a two-
dimensional structure with (4,4)-connected sql topology.
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Elemental Anal. Calcd. (%) for C22H18N4O4Co : C, 57.28; H,
3.93; N, 12.14. Found: C, 57.29; H, 3.94; N, 12.15.

X-ray crystallography: Single crystal X-ray diffraction
analyses of complex 1 was carried out on a Bruker SMART
APEXII CCD  diffractometer equipped with a graphite mono-
chromated MoKα radiation (λ = 0.71073 Å) by using a ω-scan
mode. Empirical absorption correction was applied using the
SADABS programs11. All the structures were solved by direct
methods and refined by full-matrix least-squares methods on
F2 using the program SHEXL 9712. All non-hydrogen atoms
were refined anisotropically. The hydrogen atoms were located
by geometrically calculations and their positions and thermal
parameters were fixed during the structure refinement (Fig. 1).

The X-ray crystallographic study reveals that complex 1
crystallized in the triclinic system, P-1 space group. Each
independent Co(II) is located at the inversion center and
coordinated by two nitrogen atoms [Co (1)-N (1) = 2.131(2) Å
and Co (1)-N (4) = 2.135(2) Å] and four carboxylate oxygen
atoms [Co-O, ranging from 2.031(2) Å to 2.342(2) Å] to
furnish an octahedral geometry (Fig. 2).

The axis positions are occupied by two nitrogen atoms
and the equatorial plane is defined by four carboxylate atoms.
The carboxylate ligands connect the Co(II) to form a one-
dimensional chain. In 1D chain, the µ2-η1:η1 carboxylate group
link two Co(II) atoms to construct a dinuclear Co(II) unit with
the Co…Co distance of 4.329 Å. The 1D chains are further
connected by bimb ligands to construct a two-dimensional
layer structure (Fig. 3).
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Fig. 1. Coordination environment for Co(II) ion

Fig. 2. 1D chain for complex 1 constructed by Ni(II) ions and carboxylate
ligands

Fig. 3. 2D layer structure for complex 1
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