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Crystal structure of bis(μ2-5-chloro-2-oxido-N-(1-
oxido-2-oxo-2-phenylethylidene)-
benzohydrazonato-κ5N,O,O′:N′,O′′)-
oktakis(pyridine-κ1N)trinickel(II) – methanol –
pyridine (1/1/1) C76H65N13Cl2Ni3O9
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Abstract
C76H65N13Cl2Ni3O9, monoclinic, P21/n, a = 15.937(4) Å,
b = 16.805(4) Å, c = 27.463(7) Å, β = 94.613(3)°,
V = 7332(3) Å3, Z = 4, Rgt(F ) = 0.0490, wRref(F

2) = 0.1596,
T = 298 K.

CCDC no.: 2217920

The crystal structure is shown in the figure. Table 1 con-
tains crystallographic data and Table 2 contains the list of
the atoms including atomic coordinates and displacement
parameters.
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Source of material

The ligand was synthesized from the reaction of benzoyl
hydrazine (100 mg, 0.60 mmol) and benzoate (50 mg,
0.60mmol) according to the procedure reported earlier [4].
Yield (0.020 g, 60%).

Experimental details

The C-bound H atoms were geometrically placed (C—H =
0.95–0.98Å)andrefinedas ridingwithUiso(H)=1.2–1.5Ueq(C).

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

x y z Uiso*/Ueq

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

Table : (continued)

x y z Uiso*/Ueq

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

Table : Data collection and handling.

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

Diffractometer, scan mode: Bruker APEX-II, φ and ω-scans
θmax, completeness: .°, >%
N(hkl)measured, N(hkl)unique, Rint: , , .
Criterion for Iobs, N(hkl)gt: Iobs >  σ(Iobs), 
N(param)refined: 

Programs: Bruker programs [], SHELX [, ]
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The N-bound H atoms were located in a difference Fourier
map but were refined with a distance restraint of N—
H = 0.88 ± 0.01 Å, and with Uiso(H) set to 1.2 Uequiv(N) [1–3].

Discussion

Aldooxime and acyl compounds both containing multiple
O and N atoms can participate in coordination, so the
coordination ability of them are very strong, then they can
show diversity in their coordination forms. A part of the
multinuclear complexes have been one of the research
hotspots in recent years [4–7]. A lot of multinuclear metal
complexes with aldooxime and acyl compounds have
been reported. In this paper, a three nuclear Ni complex
is reported.

The title complex is composed of three Ni atoms, two
acylhydrazine ligands, nine pyridines and one methanol
molecule. It is the first trinuclear Ni complex with this spe-
cific salycilate ligand. The coordination geometry of threeNi
atoms is octahedral. The Ni1 atoms is bound to two carbonyl
oxygens, two hydrazine nitrogens of two ligands and two
nitrogens of pyridines. The bond lengths of Ni1–O are 2.020
and 2.029 Å, which are similar to the corresponding values

Table : (continued)

x y z Uiso*/Ueq

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

Table : (continued)

x y z Uiso*/Ueq

HA −. . . .*
HB −. . . .*
HC . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . −. . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
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of the reference [7–10]. For the Ni2 and Ni3 atoms, the
octahedral geometry is realized with one carbonyl oxygen
atom, one phenolate oxygen atom, one hydrazine nitrogen
of ligand and three pyridine nitrogen atoms. The average
bond distances of Ni–N and Ni–O for Ni2 and Ni3 are 2.123
and 2.039 Å, which is shorter than the distances of Ni1
atoms. This difference may be attributed to the difference in
stereochemistry between the central and terminal Ni atoms.
The neighboring Ni–Ni interatomic distances are 4.766 and
4.780 Å, respectively [10].
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