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Instrumental Achieremeuts
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propanediaminato(dimethylfor mamide)-(u-nitrito-N)nickel(l1)]cobalt(l1)
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Oxygen bridged polynuclear complexes transition
elements are of interest bacause of their magnetic prop-
erties.? 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.>> We reported here a new hetero metallic
trinuclear Compl ex, [Ni2CO(N02)2(C17H16N202)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) NiCl,-6H,0 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) CoCl,-6H,0 in 20 ml of hot methanol and
a solution of 0.069 g NaNO, (0.001 mol) in 10 ml of
hot water were added. The resulting mixture was set
asidefor 2-3d. The precipitated crystals were filtered
and driedin 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
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Fig. 1 Synthesisand chemical structure.
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displacement parameters. The H atoms were placed
geometrically 0.95 A from their parent C atoms with
Uiso(H)=1.3U(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 aswell 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 anitrite 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 aligand 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.

The authors acknowledge the purchase of the CAD-4 dif-
fractometer under Grant DPT/TABAGL of the Scientific and
Technical Research Council of Turkey.

Fig. 2 The ORTEP drawing of the title compound with atom
labeling.
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Table 1 Crystal and experimental data
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Table 3 Bond distances (A) and angles (°)

Formula: C40H45(30Ni2N3010
Formulaweight: 975.213
Crystal system: monoclinic
Space group: P21/c Z=2
a=10.4243(14)A
b=16.1182(11)A
c=14.0950(12)A
3=109.816(6)°
V=222557(39)A3

Dx=1.4552 g/cm?®

U(Mo Kg)=1.269 mm
T=295K

Red

F(000)=1010

Crystal size: 0.40x0.15x0.10 mm
Radiation=Mo K,

R=0.0732

Rw=0.0708

26ma=54.1°
(A/o)mx=0.00006
(AP)ma=1.25 €A
(BP)min=—0.24 eA-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 (Mol EN)

Table 2 Final atomic coordinates and equivalent isotropic

thermal parameters for non-hydrogen atoms

Atom X y z Bey/A2
Ni 0.2252(1) -0.11655(6) 0.10783(8) 2.75(2)
Co 0.000 0.000 0.000 2.71(3)
O1  0.0242(5) -0.1096(3)  0.0827(4)  3.2(1)
02  0.1745(5) -0.0463(3) -0.0161(4)  3.0(1)
03 0.1336(6) 0.0501(4) 0.1369(4) 3.9(1)
04  0.3102(8) 0.0185(5) 0.2616(6) 7.1(2)
05 0.1974(6) -0.2276(4) 0.0146(4) 3.8(1)
N1 0.2310(7) -0.0028(5)  0.1830(5)  4.1(2)
N2 0.2457(7) -0.1919(4) 0.2260(5) 3.4(2)
N3 04209(6) -0.1173(4)  0.1146(5) 3.5(2)
N4 0.0336(9) -0.3143(5) -0.0833(6) 5.8(2)
C1 -0.0515(7)  -0.1725(5) 0.0944(6) 2.8(2)
c2 -0.1898(8) -0.1785(6) 0.0373(7) 3.9(2)
C3 -0.2670(9)  -0.2434(6) 0.0486(7) 4.5(2)
C4 -0.211(1) -0.3072(6) 0.1163(8) 5.5(3)
C5  -0.074(1)  -0.3032(6)  0.1720(8)  5.0(3)
(of] 0.0078(8) -0.2375(5) 0.1631(6) 3.4(2)
Cc7 0.1471(9)  -0.2400(6) 0.2297(7) 3.9(2)
C8  0.3797(9) -0.2026(8)  0.3040(7)  4.3(2)
Cc9 0.4895(9) -0.2174(6) 0.2571(7) 4.7(3)
C10 0.5283(9) -0.1417(6) 0.2101(7) 4.6(3)
C11  04555(8) -0.1019(5)  0.0382(6) 3.6(2)
C12  0.3690(8) -0.0783(5) -0.0615(6) 3.2(2)
C13  0.4264(9) -0.0815(6) -0.1371(7) 4.3(2)
C14  0.3554(9) -0.0619(6) -0.2352(7) 4.5(2)
C15  0222(1)  -0.0345(6) -0.2585(7) 4.6(2)
C16  0.1614(9) -0.0283(6) -0.1858(6) 3.8(2)
C17  02318(8) -0.0502(5) -0.0860(8) 3.1(2)
C18  0.084(1)  -0.2418(6) -0.0460(7) 4.4(2)
C19  0121(2)  -0.3853(8) -0.052(1)  9.3(5)
C20 -0.107(1) -0.3264(9) -0.1452(9) 8.8(4)

a Bo=(8&/3)Z LUja*a* (a-a).

Ni - O1 2.008(5) 05 - C18 1.22(1)
Ni - 02 1.995(5) N2 - C7 1.30(1)
Ni - O5 2.179(6) N2 - C8 1.47(1)
Ni - N1 2.107(8) N3 - C10 1.48(1)
Ni - N2 2.011(7) N3 - C11 1.27(1)
Ni - N3 2.010(7) N4 - C18 1.32(1)
Co - O1 2.083(6) N4 - C19 1.44(2)
Co - 02 2.048(6) N4 - C20 1.45(1)
Co - 03 2.118(5) Cé - C7 1.44(1)
01 - ¢C1 1.33(1) C8 - C9 1.52(2)
0z - C17 1.31(1) C9 - C10 1.51(1)
03 - N1 1.317(9) Ct1- C12 1.44(1)
04 - N1 1.185(9)

01 - Ni - 02 82.1(2) C8 - C9 - C10 114.6(8)
O1 - Ni - 05 91.2(2) 02 - C17 - C12 120.5(7)
O1 - Ni - N1 83.7(3) 02 - C17 - C16  121.7(7)
O1 - Ni - N2 89.5(3) 05 - C18 - N4 127.5(9)
O1 - Ni - N3 172.4(3) Ni - 02 - C17 125.1(5)
02 - Ni - 05 89.9(2) Co - 02 - C17 138.3(4)
02 - Ni - N1 84.2(3) Co - O3 - N1 111.2(5)
02 - Ni - N2 171.2(2) Ni - O5 - C18 118.4(6)
02 - Ni - N3 90.5(3) Ni - N1 - O3 115.4(5)
O5 - Ni - N1 172.7(2) Ni - N1 - 04 127.9(6)
O5 - Ni - N2 87.6(3) 03 - N1 - 04 116.7(8)
O5 - Ni - N3 87.1(3) Ni - N2 - C7 121.9(5)
N1 - Ni - N2 97.6(3) Ni - N2 - C8 119.9(6)
N1 - Ni - N3 97.2(3) C7 - N2 -C8 117.6(7)
N2 - Ni - N3 97.8(3) Ni - N3 - C10 119.1(6)
01 - Co - 02 79.0(2) Ni - N3 - C11 122.3(5)
01 - Co - O3 84.1(2) C10 - N3 - C11 118.5(7)
02 - Co - 03 84.5(2) C18 - N4 - C19 117.1(9)
Ni - 01 - Co 93.9(2) C18 - N4 - C20 123(1)

Ni - 01 -C1 124.3(5) C19 - N4 - C20 119(1)

Co-01-C1 138.7(4) 01 -C1-C2 121.5(7)
Ni - 02 - Co 95.3(3) 01 -C1-C6 120.5(8)
C1-C6-C7 125.3(8) N3 - C10 - C9  112.4(7)
C5 -C6 - C7 115.8(8) N3 - C11 - C12 127.9(8)
N2 - C7 - C6 126.3(8) C11 - C12 -C13 116.6(8)
N2 - C8 - C9 111.1(8) C11 - C12 -C17  124.4(9)
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