
N,N′-Bis(salicylidene)-1,3-propanediamine1,2 and its 2-hydroxy
derivative3–6 (1) have been reported to have a greater tendency
to yield polynuclear complexes.  This communication presents
the X-ray structure of the Ni–Mn–Ni complex (2) prepared using
ligand 1 (Fig. 1).  The title complex was prepared in two steps.
Step 1: After the ligand (0.01 mol, 2.98 g) was dissolved in hot
EtOH (50 mL), a solution of NiCl2·6H2O (0.01 mol, 2.37 g) in
hot water (30 mL) and ammonia (10 mL) was then added.  The
resulting solution was thoroughly mixed and set aside for 2 h.
The precipitated crystals were filtered and dried at 363 K.  Step
2: Filtered crystals were dissolved in hot DMF and mixed with a
hot MeOH (20 mL) solution of Mn(AcO)2·4H2O (0.0005 mol,
0.123 g).  The resulting solution was set aside for 24 h.  The
precipitated crystals were filtered, dried in air and used for X-
ray data collection with graphite-monochromatized Mo Kα (λ =

0.71093 Å) radiation.  The crystal and experimental data are
presented in Table 1 and an ORTEP7 plot of the titled complex
is shown in Fig. 2.  Table 2 gives the final atomic coordinates,
while the bond distances and angles are given in Table 3.

Each Ni atom is coordinated by 4 oxygen and 2 nitrogen
atoms.  The Mn atom is located on a center of inversion, and is
coordinated by 6 oxygen atoms.  The distance Ni–Mn is
3.1299(6)Å and the Ni–Mn–Ni bond angle is 180˚.  The
methylene-bonded OH group was expected to form
intermolecular interactions, but instead formed intramolecular
H-bonding to the O(1) atom of the coordinated
dimethylformamide group, such that the O6–H6···O1: O6–H6
distance is 1.11(4)Å; the H6···O1 distance is 1.87(4)Å and the
O6–H6···O1 angle is 175(4)˚.
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Fig. 1 Structural chemical diagram.

Formula: C44H52MnN6Ni2O12

Formula weight = 1029.38
Crystal system: triclinic
Space group: P1 Z = 1
a = 9.466(1)Å  = 67.167(8)˚
b = 10.652(1)Å  = 80.169(9)˚
c = 12.605(1)Å  = 89.610(10)˚
V = 1151.7(2)Å3

Dx = 1.484g/cm3

 = 1.08mm–1

max = 25.98˚
K = 295
Trans. factors (Tmin, Tmax) = 0.750, 0.827
F(0 0 0) = 535
Reflns. meas. = 5235
Reflns with I  2 (I) = 2868
Reflns unique, Rint = 4518, 0.023
R = 0.037 Rw = 0.086
S = 1.01
Crystal size = 0.10 × 0.20 × 0.20 mm
Diffractometer: Enraf-Nonius CAD-4
Weighting scheme: w = 1/[ 2(F0

2) + (0.0469P)2 + 0.2935P
                                where P = (F0

2 + 2Fc
2)/3

(∆ )max = 0.38 eÅ–3

(∆ )min = –0.31 eÅ–3

Program used: WinGX8, SHELXS-979, SHELXL-9710, Platon7

Table 1 Crystal and experimental data
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Fig. 2 ORTEP7 plot of the title complex.  The displacement
ellipsoids are drawn at the 50% probability level and the H atoms are
shown as small circles of arbitrary radii.

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

Atom x y z Beq

Beq = (8π2/3)ΣiΣjUijai*aj*(ai·aj).

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


