Coordination polymer
2,6-diacetylpyridinebis(izonicotinoylhydrazonato)(2-)
cobalt(II)‒aqua(1/5,75) which manifest adsorptive properties
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Coordination compounds derived from 2,6-diacetylpyridine hydrazones and transition metal ions have yielded a
surprisingly rich chemistry. The dap ligands, due to their multicoordination sites, are capable of efficiently
stabilizing the metal center by forming unique geometries.
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As a result of interaction CoSO4∙7H2O with 2,6-diacetylpyridine
bis(isonicotinoylhydrazone) (H2L) (molar ratio of 1:1) in methanol
/dimethylformamide (dmf) mixture under solvothermal conditions (120ºC, 48 h,
0.06 ºC/min), 3D coordination polymer {[Co(L)]∙5.75H2O}n was synthesized.
The coordination compound contains
voids in the crystal lattice filled with
solvent guest molecules (H2O).

{[Co(L)]∙5.75H2O}n

Coordination environment of Co(II) ion in {[Co(L)]∙5.75H2O}n
with the partial numbering scheme
The coordination polyhedron of the metal cation
represents pentagonal bipyramid formed by N5О2 set
of donor atoms going from the heptadentate Schiff
base ligand.
The dianion of the 2,6-diacetylpyridine
bis(isonicotinoylhydrazone) moiety ((L2)2-) occupies
the equatorial plane coordinating to metal through the
pyridine nitrogen, the two imine nitrogens and the two
amide oxygens, while the axial vertices are occupied
through the two pyridine nitrogens from other ligands.
The lattice solvents are held in the pores via hydrogen
bonds with the coordination complex. The solvent
accessible voids (SAVs) of the crystal unit cells were
calculated by the PLATON program.
SAVs calculated with the removal of guest molecules.
Selected geometrical and crystal packing
parameters in compound {[Co(L)]∙5.75H2O}n
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Co(1)–N(3) = 2.176(3) Å;
Co(1)–N(4) = 2.182(3) Å;
Co(1)–N(5) = 2.198(3) Å;
Co(1)–O(1) = 2.163(2) Å;
Co(1)–O(2) = 2.229(2) Å;
Co(1A)–N(1*) = 2.181(3) Å and
Co(1B)–N(7*) = 2.210(3) Å.

The adsorption isotherm of N2 shows a type-I adsorption behavior, which is the
characteristic of microporous (7.1 Å) and mesoporous (35 Å) materials. The BET
(Brunauer–Emmett–Teller) and Langmuir surface areas for {[Co(L)]∙5.75H2O}n
are 841 m2/g and 878 m2/g, respectively.
N2 adsorption/desorption
isotherm of
{[Co(L)]∙5.75H2O}n
Micropore surface area: Smicro= 784 m2/g.
Micropore volume: Vmicro= 0.320 cm3/g.
Mesopore surface area: Smeso= 57 m2/g.
Mesopore volume: Vmeso= 0.115 cm3/g.
Total pore volume: Vtotal = 0.435 cm3/g.
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