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Aquaazidobis(2,2’-bipyridine)manganese(ll)

perchlorate

In the title complex, [Mn(N3)(C;oHgN,),(H,0)]ClO,, each
Mn atom is surrounded by one O atom from an aqua ligand,
one N atom from an azide anion and four N atoms from 2,2'-
bipyridine ligands to form a distorted octahedral geometry. In
the complex, the perchlorate anion acts as a counter-ion to
balance the charge.

Comment

It is known that azide complexes have received intense
attention due to their structural and magnetic diversity (Song
et al., 2004). The versatility and efficacy of the azide group lies
in its functionality as a terminal monodentate or bridging
ligand (Gao et al., 2003; Maji et al., 2001; Goher & Mautner,
1999; Escuer et al., 1999; Ribas et al., 1999; Perlepes et al., 2001;
Guo & Mak, 1998). We have carried out much work with the
azide ligand in the hope of obtaining some azide complexes
with one-, two- or three-dimensional networks with strong
ferromagnetic or antiferromagnetic behaviour. Here, we
report a mononuclear complex with an azide group terminally
coordinated to a metal atom, [Mn(C;oHgN,),(N3)(H,0)]-
(CIOy), (I).

| . ClO;

As shown in Fig. 1, the Mn atom of (I) is cis six-coordinated
by a water molecule, a monodentate azide group and two 2,2'-
bipyridine ligands to form a distorted octahedral geometry.
The two 2,2'-bipyridine planes are nearly perpendicular to
each other, with a dihedral angle of 82.0°. In the equatorial
plane, the bond lengths of Mn to N2, N3 and N4 are a little
longer than the distance between the Mn atom and atom NS5 of
the azide (Table 1).

The packing of complex (I) (Fig. 2) shows three types of
hydrogen bond (Table 2).
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Figure 1
The asymmetric unit of (I), with displacement ellipsoids drawn at the 30%
probability level. H atoms are shown as small spheres of arbitrary radii.

Figure 2
A crystal packing diagram of complex (I). Dashed lines indicate hydrogen
bonds.

Experimental

Compound (I) was synthesized in a solution reaction. NaNj
(0.2 mmol) dissolved in water (2 ml) was added to an aqueous solu-
tion (5 ml) of Mn(ClO,),-6H,O (0.1 mmol) with stirring. An ethanol
solution (5 ml) of 2,2’-bipyridine (0.2 mmol) was then added to the
solution and the mixture was stirred for 6 h. The mixture was then
filtered and the resulting clear solution was kept at room temperature
to evaporate slowly. After one week, single crystals of (I) suitable for
X-ray diffraction were obtained.

Crystal data

[Mn(N3)(C1oHsN2),(H,0)]ClO,
M, = 526.80

Monoclinic, P2,/c

a=90144 (3) A_

b =144325(5) A

¢ =17.5808 (6) A

B=95570 (2)°

V = 227647 (13) A?

Data collection

Bruker SMART APEX CCD area-
detector diffractometer

 scans

Absorption correction: multi-scan
(SADABS; Sheldrick, 1996)
T'rmin = 0.865, Tiax = 0.916

Refinement

Refinement on F?

R[F? > 20(F%)] = 0.036

wR(F?) = 0.099

S =1.07

4032 reflections

313 parameters

H atoms treated by a mixture of
independent and constrained
refinement

Z =4

D, =1537 Mgm™
Mo Ko radiation
w=075mm™"
=273 (2)K

Prism, green

0.20 x 0.18 x 0.12 mm

14158 measured reflections
4032 independent reflections
3086 reflections with 7 > 20(1)
Rine = 0.030

Omax = 25.1°

w = 1/[0*(Fy?) + (0.0454P)*
+ 0.628P]
where P = (F,” + 2F2)/3
(A/0)max < 0.001
Apmax = 041 e A3
APmin = =028 ¢ A™?
Extinction correction: SHELXL97
(Sheldrick, 1997)
Extinction coefficient: 0.0026 (6)

Table 1 .

Selected geometric parameters (A, °).

Mn1—N5 2.129 (2) Mn1—N1 2269 (2)
Mnl—-O1W 2.179 (2) Mnl1—N3 2.2695 (19)
Mn1—N4 2254 (2) N5—N6 1171 (3)
Mnl—N2 2253 (2) N6—N7 1.156 (3)
N5—Mnl—O1W 9446 (10)  N2—Mnl—N1 72.57 (7)
N5—Mnl1—N4 93.54 (9) N5—Mn1—N3 165.74 (9)
O1W—Mnl—N4 92.55 (8) O1W—Mnl1—N3 86.05 (8)
N5—Mnl—N2 98.52 (9) N4—Mnl—N3 7220 (8)
O1W—Mnl—N2 90.73 (8) N2—Mnl—N3 95.72 (7)
N4—Mn1—N2 167.21 (8) N1—Mn1—N3 90.87 (7)
N5—Mnl—N1 92.69 (9) N6—N5—Mnl 1334 (2)
O1W—Mnl—N1 162.65 (8) N7—N6—N5 177.4 (3)
N4—Mn1—N1 102.76 (8)

Table 2 .

Hydrogen-bond geometry (A, °).

D—H---A D—H H---A D---A D—H---A
O1W—HIWA. - -N7_i_ 0.82 1.99 2.802 (3) 169
OlW—HIWB-..-03" 0.74 (4) 2.18 (4) 2.899 (3) 166 (4)
O1W—HIWB. - .cli* 0.74 (4) 2.94 (4) 3577 (2) 146 (4)

Symmetry codes: (i) —x+ 1,y +%, —z+% (i) x, -y +3, 2 — 3

Atom H1WB was located in a difference Fourier map and refined
freely. All other H atoms were placed in geometrically idealized
positions and constrained to ride on their parent atoms, with C—H =
0.93 A, O—H = 0.82 A and Uy,o(H) = 1.2U,(C,0).

Data collection: SMART (Bruker, 2000); cell refinement: SAINT
(Bruker, 2000); data reduction: SAINT; program(s) used to solve
structure: SHELXS97 (Sheldrick, 1997); program(s) used to refine
structure: SHELXL97 (Sheldrick, 1997); molecular graphics:
SHELXTL (Sheldrick, 2000); software used to prepare material for
publication: SHELXTL.

M2576  Shaoetal. + [Mn(N3)(C;oHgN,)»(H,0)CIO,

Acta Cryst. (2006). E62, m2575-m2577



metal-organic papers

This project was supported by the Development Foundation
of Shanghai Municipal Education Commission, China.

References

Bruker (2000). SMART and SAINT. Bruker AXS Inc., Madison, Wisconsin,
USA.

Escuer, A., Font-Bardia, M., Penalba, E., Solans, X. & Vicente, R. (1999).
Polyhedron, 18, 211-215.

Gao, E. Q, Bai, S. Q., Wang, C. F,, Yue, Y. F. & Yan, C. H. (2003). Inorg. Chem.
42, 8456-8464.

Goher, M. A. S. & Mautner, F. A. (1999). J. Chem. Soc. Dalton Trans. pp.
1535-1536.

Guo, G. C. & Mak, T. C. W. (1998). Angew. Chem. Int. Ed. 37, 3268-3270.

Maji, T. K., Mukherjee, P. S., Koner, S., Mostafa, G., Tuchagues, J. P. &
Chaudhuri, N. R. (2001). Inorg. Chim. Acta, 314, 111-116.

Perlepes, S. P, Escuer, A., Vicente, R., Font-Bardia, M. & Solans, X. (2001).
Angew. Chem. Int. Ed. 40, 884-886.

Ribas, J., Escuer, A., Monfort, M., Vicente, R., Cortes, R., Lezama, L. & Rojo,
T. (1999). Coord. Chem. Rev. 195, 1027-1068.

Sheldrick, G. M. (1996). SADABS. University of Géttingen, Germany.

Sheldrick, G. M. (1997). SHELXS97 and SHELXLY97. University of
Gottingen, Germany.

Sheldrick, G. M. (2000). SHELXTL. Version 6.10. Bruker AXS Inc., Madison,
Wisconsin, USA.

Song, Y. F.,, Massera, C., Roubeau, O., Gamez, P, Lanfredi, A. M. M. &
Reedijk, J. (2004). Inorg. Chem. 43, 6842—6847.

Acta Cryst. (2006). E62, m2575-m2577

Shao et al. + [Mn(N3)(C;oHgN,),(H,0)CI0, mM2577



