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Abstract
C36H44Co4N8O26, triclinic, P1 (no. 2), a = 6.6434(4) Å,
b = 9.3788(5) Å, c = 18.5581(10) Å, α = 86.262(2)°,
β = 89.642(2)°, γ = 84.726(2)°, V = 1148.96(11) Å3, Z = 1,
Rgt(F ) = 0.0258, ωRref(F

2) = 0.0679, T = 298(2) K.

CCDC no.: 1917980

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

Source of material

All chemicals were of analytical reagent grade and used
without further purification. A mixture of CoCl2⋅3H2O
(23.79 mg), 1-methyl-1H-pyrazole-3,5-dicarboxylic acid
(8.50 mg), 1-(4-carboxyphenyl)-5-methyl-1H-pyrazole-
3-carboxylic acid (12.31 mg) and acetonitrile/water (7 ml,
4:3 v/v) was placed in a 10ml of Teflon-lined stainless steel
autoclave. The mixture was heated under autogenous

Table : Data collection and handling.

Crystal: Red block
Size . × . × . mm
Wavelength: Mo Kα radiation (. Å)
μ: . mm−

Diffractometer, scan mode: D/APEX, 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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pressure at 433 K for 72 h and then cooled to room tem-
perature. Red block crystals were collected by filtration,
washed with H2O, and dried in air with 63% yield.

Experimental details

Themulti-scanprogramSADABS [1]wasused for absorption
correction. The structures were solved by direct methods
and refined using SHELXS-97 [2, 3] and SHELXL-2014/7 [4].
Hydrogen atoms attached to C atoms were placed geomet-
rically and refined using a riding model approximation,
with C—H = 0.96 Å and Uiso(H) = 1.2Ueq(C). Hydrogen atoms
attached to O atoms were located from difference Fourier
maps and refined using Uiso(H) = 1.5Ueq(O).

Comment

Polycarboxylate ligands have been shown to be building
blocks in the design of coordination polymers with desired
topologies due to their rich coordination modes. For
example, the aromatic polycarboxylate ligands, such as
pyridine-, pyrazole-, pyrazine-, imidazole- and benzene-
carboxylates have been widely used to construct different
coordination polymers because of the diversity of coordi-
nation modes and sensitivity to pH [5–7]. Among them,
pyrazole-3,5-dicarboxylate is one of the excellent N/O
mixed ligands for the construction of various coordination
polymers due to its unique coordination behaviors [8]. In
order to search for new coordination polymers based on
pyrazole-3,5-dicarboxylates the title complex has been
synthesized and characterized.

The asymmetric unit of the title complex 1, consists of
two CoII cations, one deprotonated 1-(4-carboxyphenyl)-
5-methyl-1H-pyrazole-3-carboxylate anion, one deprotonated
1-methyl-1H-pyrazole-3,5-dicarboxylate anion, four coordi-
nated water molecules and one lattice water molecule. The
coordination geometries of the CoII cations are both distorted
octahedra but the two CoII cations have different coordina-
tion environments. The Co1II cation is coordinated by
one N atom from one 1-(4-carboxylatephenyl)-5-methyl-1H-
pyrazole-3-carboxylate ligand, five O atoms from one coor-

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

Atom x y z Uiso*/Ueq

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

Table : (continued)

Atom x y z Uiso*/Ueq

HC . . . .*
O . () . () . () . ()
HA . . . .*
HB . . . .*
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dinated water molecule, one 1-methyl-1H-pyrazole-3,
5-dicarboxylate ligand and two 1-(4-carboxylatephenyl)-
5-methyl-1H-pyrazole-3-carboxylate ligands. The six-
coordinated Co2II cation is surrounded by one N atom
from one 1-methyl-1H-pyrazole-3,5-dicarboxylate ligand
and five O atoms from three coordinated water molecules,
one 1-methyl-1H-pyrazole-3,5-dicarboxylate ligand and one
1-(4-carboxylatephenyl)-5-methyl-1H-pyrazole-3-carboxylate
ligand (see the Figure). Thebond lengths of Co—O range from
2.0631 (16) to 2.2329(17) Å, which are all within the normal
ranges [9, 10]. Interestingly, in the structure, the neighboring
cobalt ions bridged by twoOatoms from carboxylates groups
of pyrazole-carboxylate of two ligands form Co2O2 units.
The ligand 1-(4-carboxylatephenyl)-5-methyl-1H-pyrazole-
3-carboxylate is the same as in the Cd compound [CdL(H2O)]
⋅1DMF⋅1.5H2O [11]. However the ligand exhibits a different
coordination mode, in which the carboxylate group of
pyrazole-carboxylate adopts μ2-η1:η1 bidentate mode while
exhibits η1:η0 monodentate mode in 1. In the crystal, inter-
molecular O—H···O hydrogen bonds involving the carbox-
ylate oxygenatomsandwatermolecules link the tetranuclear
complexes into a three-dimensional network.
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