
Oxygen bridged polynuclear complexes transition
elements are of interest bacause of their magnetic prop-
erties.1,2 The synthesis and structural properites of tri-
nuclear linear complexes based in Schiff base ligands
have been the subject of considerable interest in our
laboratories.3–5 We reported here a new hetero metallic
trinuclearcomplex,[Ni2Co(NO2)2(C17H16N2O2)2C3H7(NO)2].

To synthesize the complex; to a solution of N,N′-
bis(salicylidene)-1,3-propandiamine 0.282 g (0.001
mol) in 50 ml hot methanol, 10 ml, 20% ammonia was
added.  After mixing this solution, a solution of 0.238 g
(0.001 mol) NiCl2·6H2O in 30 ml hot water was added.
After 2 h, light-green nickel complex was filtered and
dried at 125 – 130˚C for 3 – 4 h in an oven.  From this
complex 0.339 g (0.001 mol) was then dissolved in 50
ml hot dimethylformamide.  A solution of 0.119 g
(0.0005 mol) CoCl2·6H2O in 20 ml of hot methanol and
a solution of 0.069 g NaNO2 (0.001 mol) in 10 ml of
hot water were added.  The resulting mixture was set
aside for 2 – 3 d.  The precipitated crystals were filtered
and dried in air.

The structure was solved using the program SIMPEL,
while for full matrix refinement the program LSFM
was used; both were incorporated in the MolEN pack-
age.  All non-H atoms were refined with anisotropic

displacement parameters.  The H atoms were placed
geometrically 0.95 Å from their parent C atoms with
UISO(H)=1.3Ueq(C).  A riding model was subsequently
used for all H atoms.

The unit cell contains two molecules of the hetero-
trinuclear complex.   The coordination around the cen-
tral Co ion as well as the terminal Ni ions are distorted
octahedral (Fig. 2).  The Co-Ni pairs are each triply
bridged, involving the O atoms of the ligand and O and
N atoms of a nitrite group.  The central Co ion occupy-
ing the inversion center at (0 0 0) has six O atoms as
nearest neighbors: two from each ligand and one from
each bridging nitrite group.

Inversion related terminal Ni ions are coordinated by
the two O and two N atoms of a ligand and one N atom
from a nitrite and O atom from a dimethylformamide.
The DMF and nitrite groups are mutually trans about
the Ni ion.  The coordination in the title compound is
very similar to those observed in the literature cited
above.
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Fig. 1 Synthesis and chemical structure.
Fig. 2 The ORTEP drawing of the title compound with atom

labeling.



References

1. C. Fukuhara, K. Tsuneyoshi, N. Matsumote, S. Kida, M.
Mikuyira and M. Mori, J. Chem. Dalton Trans., 3473
(1990).

2. A. Gerli, K. S. Hagen and L. G. Marzilli, Inorg. Chem., 30,
4763 (1991).

3. D. Ülkü, M. N. Tahir, O. Atakol and F. N. Dinçer, Acta
Crystallogr., C53, 1056 (1997).

4. D. Ülkü, M. N. Tahir, O. Atakol and H. Nazır, Acta
Crystallogr., C53, 872 (1997).

5. M. N. Tahir, D. Ülkü, O. Atakol and O. Çakırer, Acta
Crystallogr., C54, 468 (1998).

(Received  May 21, 1998)
(Accepted  August 31, 1998)

102 ANALYTICAL SCIENCES   JANUARY 1999, VOL. 15

Table 1 Crystal and experimental data

Formula: C40H46CoNi2N8O10

Formula weight: 975.213
Crystal system: monoclinic
Space group: P21/c Z=2
a=10.4243(14)Å
b=16.1182(11)Å
c=14.0950(12)Å

=109.816(6)˚
V=2225.57(39)Å3 

Dx=1.4552 g/cm3

(Mo K )=1.269 mm–1

T=295 K
Red
F(0 0 0)=1010
Crystal size: 0.40×0.15×0.10 mm
Radiation=Mo K
R=0.0732 
Rw=0.0708
2 max=54.1˚ 
(∆/ )max=0.00006
(∆ )max=1.25 eÅ–3

(∆ )min=–0.24 eÅ–3

No. of reflections used=2386
No. of parameters=277
Goodness-of-fit=1.02
Measurement: Enraf Nonius CAD-4 diffractometer
Program system: CAD-4 EXPRESS Software
Structure determination: MolEN
Treatment of hydrogen atoms: geometric calculation
Refinement: full matrix least-squares (MolEN)

µ

β

α

α

θ
σ
ρ
ρ

Table 2 Final atomic coordinates and equivalent isotropic 
thermal parameters for non-hydrogen atoms

a. Beq=(8π2/3)ΣiΣjUijai*aj*(ai·aj).

Atom x y z Beq/Å2

Table 3 Bond distances (Å) and angles (˚)


