
There are two kinds of µ-bridges: the first is µ1,1, or end-on,
where the same terminal atom coordinates two metal atoms; the
second is µ1,3, or end-to-end, where both terminal N atoms each
coordinate a metal atom.1,2 Tetrahedral and square-pyramidal
coordinations are most frequently encountered for the Zn(II)
ion.3,4 None of our previously reported structures dealing with
the coordination of zinc have the azide anion in the
coordination.5–7 We report here on the structure of a tetranuclear
Zn complex, which was obtained by combining two dinuclear
Zn complexes via two end-on bridges.

To synthesize the title compound, 0.846 g (0.003 mol) of
N,N′-bis(salicylidene)-1,3-propanediamine was dissolved in 100
ml of hot MeOH.  After a solution of  0.816 g (0.006 mol)
anhydrous ZnCl2 in 30 ml of hot MeOH was added to this
solution, the resulting mixture was set aside for 3 days.  The
precipitated crystals were filtered and dried under atmospheric
conditions.  Then, 0.449 (0.001 mol) of this complex was
dissolved by heating in a mixture of 60 ml dioxane and 10 ml
DMF.  A solution of 0.130 g (0.002 mol) of NaN3 in 5 ml of hot
water was added to the mixture, and then set aside for one week.
Crystals suitable for X-ray measurements were filtered and
dried under atmospheric conditions.

The title compound [(ZnC17H16N2O2)2(ZnClN3)2] is a non-
linear tetranuclear Zn(II) complex with Ci symmetry.  As can be
seen in Fig. 2, the 4-coordinate Zn1 ion has a distorted

tetrahedral coordination involving one Cl atom, two phenolic O
atoms of a N,N′-bis(salicylidene)-1,3-propanediaminato
(salpd2–) ligand as well as one N atom from an azide anion.  The
5-coordinate Zn2 ion can be described as a distorted square
pyramid or distorted trigonal bipyramid.  A conclusive
characterization may be obtained by determining the structural
index (τ), which represents the relative amount of trigonality.8

In the title complex, the calculated value of τ is 0.06 for Zn2,
implying that the coordination around the Zn2 is a somewhat
distorted square pyramid which involves two imine N atoms
and two phenolate O atoms from the salpd2– ligand in the basal
plane and one N atom from an azide anion in the axial position.
The Zn2 ion is 0.4801(4)Å off the basal plane towards the N3i
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Fig. 1 Chemical structure.

Formula: C34H32Cl2N10O4Zn4

Formula weight = 977.16
Crystal system: monoclinic
Space group: P21/n          Z = 2
a = 10.270(2)Å
b = 10.491(1)Å           = 92.436(10)˚
c = 17.422(1)Å
V = 1875.4(4)Å3

Dx = 1.73 g/cm3

(Mo Kα) = 2.72 mm–1

T = 296 K
F(0 0 0) = 984
Crystal dimensions: 0.25 × 0.20 × 0.15 mm
Radiation = Mo Kα (  = 0.71073 Å)
2 max = 50.8˚
Number of reflections measured = 3855
No. of reflections used = 2982 [F0 > 1.0 (F0)]
No. of parameters = 244
R = 0.032
Rw = 0.039
( / )max = 0.001
Goodness-of-fit = 1.00
Measurement: Enraf Nonius CAD-4 
(∆ )max = 0.65 eÅ3

(∆ )min = –0.19 eÅ3

Structure determination: MolEN

Table 1 Crystal and experimental data

Treatment of Hydrogen Atoms: All H atoms were placed 
geometrically 0.95 Å from their corresponding C atoms and 
a riding model was used.

Refinement: full matrix 
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atom; the symmetry code is [(i): 1 – x, –y, 1 – z].  The four
metal ions form a parallelogram with Zn–Zn corner angles of

80.27(1) and 99.73(1)˚ with non bonded Zn–Zn distances of
3.138(1) and 3.666(1)Å.

The six-membered Zn2, N1, C8, C9, C10 and N2 chelate ring
has a boat conformation.  The diagonally positioned Zn2 and C9
atoms are –0.2466(4) and –0.483(4)Å, off the least-squares
plane through the other four atoms of the ring.
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Table 2 Atomic coordinates and equivalent isotropic thermal 
parameters for non-hydrogen atoms

Atom x y z Beq/Å

Beq = (8 2/3) i jUijai*aj*(ai·aj).π Σ Σ

Table 3 Selected bond distances and bond angles of non-
hydrogen atoms (Å, ˚)

Symmetry code (i) 1 – x, –y, 1 – z.

Fig. 2 ORTEP drawing of the title compound with atom labeling.
Symmetry code: [(i) 1 – x, –y, 1 – z].


