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The title compound (systematic name: aqua{4,40-dibromo-2,20-
[1,2-ethanediylbis(nitrilomethylidyne)]diphenolato]chloro-

manganese(III)), [Mn(C16H12Br2N2O2)Cl(H2O)] or

[Mn(Br2salen)Cl(H2O)], was prepared from a methanol

solution. The Mn3+ ion displays an elongated octahedral

geometry, coordinated by two N and two O atoms from salen,

one O atom from the water ligand and one Clÿ anion, and is

slightly displaced out of the Schiff base N2O2 plane toward the

axial Clÿ ion. Hydrogen bonds between the coordinated water

O and Cl atoms link pairs of molecules into a three-

dimensional network.

Comment

There has been considerable attention focused on the study of

manganese complexes in recent decades, because of their

novel structures and applications in organic synthesis

(Ruttinger & Dismukes, 1997; Manchanda et al., 1995). At the

same time, manganese complexes have great signi®cance in

the oxygen-evolving complex (OEC) of photosystem II (PSII)

(Pecoraro et al., 1994; Wieghardt, 1989). The Schiff base

complexes of manganese are considered to be the simplest

models for the reactivity of active sites of manganese catalases.

A large number of manganese complexes with Schiff base

ligands have been reported (Oki & Hodgson, 1990; Bermejo et

al., 1996; Hulme et al., 1997; Watkinson et al., 1999; Asada et

al., 2000; Li et al., 2000; Panja et al., 2003). We present here a

new manganese±Br2salen complex [Br2salen is bis(5-bromo-

salicylidene)ethylenediaminate], (I), and describe its crystal

structure.

In (I), the Mn3 ion is six-coordinate with four donor atoms

of the Br2salen ligand (two N and two O atoms) located in the

equatorial plane of a slightly distorted octahedron. In addi-

tion, a Clÿ ion and a water molecule are bonded axially and

occupy the ®fth and sixth coordination positions (Fig. 1 and

Table 1). The Mn atom is displaced out of the N2O2 Schiff base

plane toward the axial Clÿ ion by 0.055 (13) AÊ . The MnÐ

O1W and MnÐCl distances are consistent with the presence

of a Jahn±Teller elongation of the coordination octahedron for

a high-spin d4 Mn3+ ion in which the eg electron occupies the

dz2 orbital.
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Two molecules related by a crystallographic center of

symmetry are linked together by two O1W� � �O2 hydrogen

bonds as well as two Br� � �Br interactions of length

3.844 (9) AÊ . Hydrogen bonds between O1W and Cl link pairs

of molecules into a three-dimensional network (Fig. 2).

Experimental

5-Bromosalicylidene and ethylenediamine (2:1 ratio) were mixed in

anhydrous ethanol. This solution was distilled and ®ltered, yielding

bis(5-bromosalicylidene)ethylenediamine. MnCl2 was obtained

commercially from Across and was used without further puri®cation.

Crystals of (I) were grown from a methanol solution of the ligand and

metal chloride via the following steps: a solution of the metal chloride

(M) was dropped into a solution of the ligand (L) (ratio 1:1 M:L) with

stirring. The brown solution was ®ltered and the ®ltrate was left to

stand at room temperature. Brown crystals formed at the bottom of

the ¯ask after a few days. Elemental analysis results are completely in

agreement with the structural composition of (I).

Crystal data

[Mn(C16H12Br2N2O2)Cl(H2O)]
Mr = 532.50
Monoclinic, P21=a
a = 12.2994 (18) AÊ

b = 11.6445 (17) AÊ

c = 13.660 (2) AÊ

� = 113.909 (2)�

V = 1788.5 (5) AÊ 3

Z = 4

Dx = 1.978 Mg mÿ3

Mo K� radiation
Cell parameters from 8335

re¯ections
� = 3.1±27.5�

� = 5.37 mmÿ1

T = 293 (2) K
Block, brown
0.3 � 0.2 � 0.1 mm

Data collection

Bruker SMART CCD area-detector
diffractometer

' and ! scans
Absorption correction: multi-scan

(SADABS; Sheldrick, 1996)
Tmin = 0.280, Tmax = 0.584

7093 measured re¯ections

3134 independent re¯ections
2766 re¯ections with I > 2�(I)
Rint = 0.055
�max = 25.0�

h = ÿ12! 14
k = ÿ13! 13
l = ÿ16! 16

Refinement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.073
wR(F 2) = 0.164
S = 1.19
3134 re¯ections
232 parameters
H atoms treated by a mixture of

independent and constrained
re®nement

w = 1/[�2(Fo
2) + (0.0365P)2

+ 25.603P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.001
��max = 1.16 e AÊ ÿ3

��min = ÿ1.32 e AÊ ÿ3

Table 1
Selected geometric parameters (AÊ , �).

Mn1ÐO1 1.875 (6)
Mn1ÐO2 1.875 (6)
Mn1ÐN1 1.978 (7)

Mn1ÐN2 1.985 (7)
Mn1ÐO1W 2.274 (7)
Mn1ÐCl1 2.587 (3)

O1ÐMn1ÐO2 91.4 (3)
O1ÐMn1ÐN1 92.7 (3)
O2ÐMn1ÐN1 174.2 (3)
O1ÐMn1ÐN2 174.5 (3)
O2ÐMn1ÐN2 92.6 (3)
N1ÐMn1ÐN2 83.0 (3)
O1ÐMn1ÐO1W 92.9 (3)
O2ÐMn1ÐO1W 87.8 (3)

N1ÐMn1ÐO1W 87.9 (3)
N2ÐMn1ÐO1W 83.6 (3)
O1ÐMn1ÐCl1 96.2 (2)
O2ÐMn1ÐCl1 95.33 (19)
N1ÐMn1ÐCl1 88.3 (2)
N2ÐMn1ÐCl1 87.1 (2)
O1WÐMn1ÐCl1 170.3 (2)

Table 2
Hydrogen-bonding geometry (AÊ , �).

DÐH� � �A DÐH H� � �A D� � �A DÐH� � �A

O1WÐH1W1� � �O2i 0.85 (12) 2.02 (12) 2.847 (9) 164 (11)
O1WÐH1W2� � �Cl1ii 0.78 (12) 2.32 (12) 3.102 (7) 171 (11)

Symmetry codes: (i) 1ÿ x; 1ÿ y; 1ÿ z; (ii) 1
2� x; 3

2ÿ y; z.

H atoms on carbon were treated as riding, with CÐH = 0.96 AÊ and

Uiso(H) = 1.5Ueq(C). H atoms on N or O were re®ned with Uiso(H) =

0.03 AÊ 2 (0.08 AÊ 2 for O) and NÐH distances in the range 0.81±0.89 AÊ

(0.78±0.84 AÊ for OÐH). Thee deepest hole is located 0.61 AÊ from

atom C11 and the highest peak is located 0.96 AÊ from atom C12.

Data collection: SMART (Bruker, 1994); cell re®nement: SAINT

(Bruker, 1994); data reduction: SAINT ; program(s) used to solve

structure: SHELXS97 (Sheldrick, 1997); program(s) used to re®ne

structure: SHELXL97 (Sheldrick, 1997); molecular graphics: please

provide; software used to prepare material for publication:

SHELXL97.
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Figure 1
A view of the molecular structure of (I). Displacement ellipsoids are
drawn at the 50% probability level and H atoms are shown as small
spheres of arbitrary radii.

Figure 2
A view of the packing of the title compound. Dashed lines indicate
hydrogen bonds and Br� � �Br interactions.
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