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In the centrosymmetric title complex, [Mn(C6H3N2O5)2-

(H2O)2]�2H2O, each MnII ion has a six-coordinate octahedral

environment within an O6 donor set. The presence of O—

H� � �O hydrogen-bonding interactions links adjacent mol-

ecules into a two-dimensional array.

Comment

Picolinato N-oxide complexes of MnII were first reported

more than 20 years ago (Knuuttila, 1982). However, MnII

complexes containing the closely related 2-carboxylato-4-

nitropyridine-1-oxide ligand have not been described. We

present here the crystal structure of the title compound, (I).

As shown in Fig. 1, this mononuclear and centrosymmetric

complex displays a slightly disorted octahedral MnO6 coor-

dination geometry defined by the four donor atoms of the

chelating ligands and the two aqua ligands, the latter in axial

positions. As expected, the Mn—Owater bond distances are

longer than the other Mn—O distances (Table 1). The

observed geometric parameters are in good agreement with

those observed in related six-coordinate MnII complexes

(Viossat et al., 2003; Shi et al., 2006). The angle subtended by

the O atoms at the carboxylate atom C6 of 125.6 (2)�

compares well with the value of 125.15 (4)� found in the free

acid (Knuuttila, 1982). Thus, coordination does not cause any

noticeable opening of the carboxylate group angle.

The intermolecular O—H� � �O hydrogen bonds (Table 2)

involving the coordinated O6-aqua molecule and the neigh-

bouring carboxylate atom O3 link the molecules into one-

dimensional chains. Adjacent chains are linked by hydrogen

bonds between the solvent water molecules, to form a two-

dimensional array (Fig. 2).

Experimental

The 2-carboxylato-4-nitropyridine-1-oxide ligand was synthesized

according to the literature procedure of Li et al. (1987). The ligand

(2 mmol) was dissolved in acetone (20 ml) and added slowly to a

solution of Mn(OAc)2 (2 mmol) in water (20 ml). The solution was

filtered after 2 h of stirring at room temperature. The filtrate was



allowed to stand at room temperature for 15 d, yielding deep-red

crystals of (I).

Crystal data

[Mn(C6H3N2O5)2(H2O)2]�2H2O
Mr = 493.21
Triclinic, P1
a = 7.566 (6) Å
b = 7.766 (9) Å
c = 8.582 (8) Å
� = 65.57 (4)�

� = 78.95 (4)�

� = 89.14 (4)�

V = 449.4 (8) Å3

Z = 1
Dx = 1.822 Mg m�3

Mo K� radiation
� = 0.82 mm�1

T = 297 (2) K
Prism, red
0.15 � 0.15 � 0.10 mm

Data collection

Bruker SMART CCD diffract-
ometer

! scans
Absorption correction: multi-scan

(SADABS; Sheldrick, 1996)
Tmin = 0.884, Tmax = 0.921

4441 measured reflections
2061 independent reflections
1656 reflections with I > 2�(I)
Rint = 0.052
�max = 27.5�

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.053
wR(F 2) = 0.132
S = 0.97
2061 reflections
158 parameters
H atoms treated by a mixture of

independent and constrained
refinement

w = 1/[�2(Fo
2) + (0.0861P)2

+ 0.01P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.98 e Å�3

��min = �0.56 e Å�3

Table 1
Selected geometric parameters (Å, �).

Mn—O1 2.121 (3)
Mn—O2 2.133 (2)
Mn—O6 2.193 (3)
O1—C6 1.250 (3)

O2—N1 1.311 (3)
O3—C6 1.244 (3)
C1—C6 1.528 (3)

O1—Mn—O2 80.51 (8)
O1—Mn—O6 85.91 (13)
O1—Mn—O2i 99.49 (8)
O1—Mn—O6i 94.09 (13)

O2—Mn—O6 91.59 (9)
O2—Mn—O6i 88.41 (9)
C6—O1—Mn 127.87 (16)
N1—O2—Mn 116.41 (13)

Symmetry code: (i) �xþ 1;�yþ 1;�z.

Table 2
Hydrogen-bond geometry (Å, �).

D—H� � �A D—H H� � �A D� � �A D—H� � �A

O6—H6A� � �O7 0.87 (4) 1.91 (4) 2.774 (4) 174 (3)
O6—H6B� � �O3ii 0.81 (5) 2.11 (5) 2.892 (4) 163 (4)
O7—H7A� � �O3iii 0.83 (5) 2.00 (5) 2.819 (4) 171 (4)

Symmetry codes: (ii) �xþ 1;�y;�z; (iii) x; y; zþ 1.

The water H atoms were refined freely, while those on C atoms

were included in the riding-model approximation, with C—H =

0.93 Å, and with Uiso(H) = 1.2Ueq(C).

Data collection: SMART (Siemens, 1999); cell refinement: SAINT;

data reduction: SAINT (Sheldrick, 2000); program(s) used to solve

structure: SHELXS97 (Sheldrick, 1997); program(s) used to refine

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

SHELXTL; software used to prepare material for publication:

SHELXTL.
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Figure 1
The molecular structure of (I), showing the atom-labelling scheme and
with 30% displacement ellipsoids. Unlabelled atoms are related to
labelled atoms by the symmetry operation (1 � x, 1 � y, �z).

Figure 2
A packing diagram for (I), showing hydrogen bonds as dashed lines.


