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Crystal structure of catena-poly[(5,5,7,12,12,
14-hexamethyl -1,4,8,11-tetraazacyclotetradecane-
κ4N,N′,Nʺ,N‴)nickel(II)-(μ2-perchlorato-κ2O:O′)]
3,5-dicarboxybenzoate – methanol (1/2),
C27H49ClN4NiO12
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Abstract
C27H49ClN4NiO12, triclinic, P1 (no. 2), a = 11.180(2) Å,
b = 12.320(3) Å, c = 12.754(3) Å, α = 98.263(2)°, β = 97.524(2)°,
γ = 99.470(2)°, V = 1693.1(6) Å3, Z = 2, Rgt(F ) = 0.0423,
wRref(F

2) = 0.1238, T = 296(2) K.

CCDC no.: 1903262

The molecular structure is shown in the figure (methanol
molecules are omitted for clarity). Table 1 contains crystal-
lographic data and Table 2 contains the list of the atoms
including atomic coordinates and displacement parameters.

Source of material

An acetonitrile solution (20 mL) of [NiL](ClO4)2 (0.270 g,
0.5 mmol) (L=trans-5,5,7,12,12,14-hexamethyl-1,4,8,11-
tetraazacyclotetradecane) was added to a methanol so-
lution of trimesic acid (0.210 g, 1 mmol). Crystals of the
title compound were obtained by slow evaporation within
two weeks.

Experimental details

The structure was solved using direct methods. All the
hydrogen atoms of the ligands were placed in calculated
positions with fixed isotropic thermal parameters and
included in the structure factor calculations in thefinal stage
of full-matrix least-squares refinement. The Uiso values of
the hydrogen atoms of methyl groups were set to 1.5Ueq(C)
and the Uiso values of all other hydrogen atoms were set to
1.2Ueq(C, N).

Comment

The design and synthesis of extended bridged polymetallic
complexes have a subject of great interest in the development

Table : Data collection and handling.

Crystal: Pink prism
Size: . × . × . mm
Wavelength: MoKα radiation (. Å)
μ: . mm−

Diffractometer, scan mode: Bruker SMART 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 [, ], Diamond []
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of materials chemistry. Many extended bridged complexes
such as μ-tetrahedron, μ-succinate, have been synthesized
[5–7].

X-ray crystal structural analysis reveals that the
asymmetric unit of the title structure contains one [NiL]2+

(two halfs on centers of symmetry), one [ClO4]
− and

one [C9H5O6]
− plus two methanol molecules. Each Ni(II)

atom displays a six-coordinate octahedral coordination

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

Atom x y z Uiso*/Ueq

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

C −. () . () . () . ()

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

Table : (continued)

Atom x y z Uiso*/Ueq

HA . . . .*
HB . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
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geometry by coordination with four nitrogen atoms of
ligand L in the equatorial plan, and two oxygen atoms of
[ClO4]

− in axial positions. Each [ClO4]
− anion bridges

two adjacent [NiL]2+ cations, forming a one-dimensional
chain. The chains are further connected via O–H/O
hydrogen-bonding interactions, generating a two-dimensional
structure.
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