
Metal-chelate Schiff base complexes have continued
to play the role of one of the most important stereo-
chemical models in main-group and transition-metal
coordination chemistry due to their preparative accessi-
bility, diversity and structural variability.1 The behav-
ior of tridentate ONO and ONS Schiff-base ligands in
the presence of monodentate ligands have been studied
previously with four-coordinate nickel(II).  In such
complexes, the coordination of nickel is square planar
or distorted square planar.2–4 The title complex, shown
in Fig. 1, was studied to determine the effect on coordi-
nation when the tridentate ligand has nitro substituents.

The crystalline ligand 3,5-dinitrosalicylaldehyde
(0.212 g, l mmol) and 2-aminophenol (0.106 g, 1 mmol)
were dissolved in MeCN (50 ml).  This solution was
heated to boiling point and 3-ethylpyridine (0.75 ml)
was added.  The resulting solution was mixed with a
solution of NiCl2·6H2O (0.238 g, 1 mmol) in hot MeOH
(30 ml) and set aside for 1 h at room temperature.

Table 1 shows the crystal and experimental data.  All
non-H atoms were refined with anisotropic displace-
ment parameters.  H atoms were placed geometrically
at 0.95 Å from their parent atoms.  For all H atoms, rid-
ing model was used with Uiso(H)=1.3Ueq(C).

The final atomic coordinates, the bond distances and
angles are given in Tables 2 and 3.  The average Ni–O
and Ni–N bond lengths are [2.016(2) and 2.13(3)Å],
respectively.  The bond lengths and angles are in agree-

ment with values reported previously for Ni(II) com-
plexes.2–7 All distances and angles are generally as
expected.  The coordination about the nickel ion is not
completely regular; cis bond angles at Ni(II) atom
range from 82.6(9) to 94.4(9)˚.  The best plane is
defined by atoms N1, N2, N3 and N4 [maximum devia-
tion 0.042(12)Å] and Ni(II) deviated only 0.009(10)Å
from this plane.  The dihedral angles between the
planes of the two chelating moieties (O1, C1, C6, C7,
N1 and N1, C8, C13, O2) has a value of 7.0(2)˚.  We
attribute this to the inductive effects of the nitro groups,
whereby the ability of the tridentate ligands to donate
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Table 1 Crystal and experimental data
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Formula: C34H34N6O6Ni
Formula  weight=681.38
Crystal system: triclinic
Space group: P–1 Z=2
a=11.475(3)Å =76.910(15)˚
b=12.930(2)Å =65.280(17)˚
c=13.245(2)Å =64.287(15)˚
V=1605.9(5)Å3

Dx=1.409 g/cm3

(Mo K )=0.66 mm–1

T=293 K
Dark red
F(0 0 0)=712
Crystal size: 0.40×0.35×0.25 mm
Radiation=Mo K
R=0.0509
wR=0.1386

/ =0.001
(∆ )max=0.843 eÅ–3

(∆ )min=0.698 eÅ–3

2 max=51.38˚
No. of reflection used=5170
No. of parameters=427
Goodness-of-fit: 1.094
Measurements: Enraf-Nonius CAD-4 diffractometer
Program system: CAD-4-EXPRESS software
Structure determination: SHELXS-86
Treatment of hydrogen atoms: geometric calculation
Refinement: full matrix least-squares(SHELXL-97)
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Fig. 1 Chemical structure.



electron density through their O and N atom is reduced;
the increase in the coordination number of the Ni(II)
center offsets this potential electron deficit.  The coor-
dination number of the previously studied similar struc-
ture which does not include nitro group has been
reported to be four.5,6
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Table 2 Final atomic coordinates and equivalent anisotropic 
thermal parameters for non-hydrogen atoms

Ueq=(1/3)Σi ΣjUijai*aj*(ai·aj).

Atom x y z Ueq/Å2

Table 3 Selected bond distances (Å) and angles (˚)

Fig. 2 ORTEP drawing of the title compound with atom
labeling.


