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In the title compound, [Fe(CsH4NO3)(C;H;NO,)(H,0)]-H, 0,
the Fe'" ion is coordinated by two O and one N atoms from a
pyridine-2,6-dicarboxylate ligand, by two O atoms from a
picolinate N-oxide ligand and by one water O atom in a
distorted octahedral geometry [Fe—O = 1.940 (3)-2.033 (3) A
and Fe—N = 2057 (4) A]. In the crystal structure, the
coordinated and solvent water molecules contribute to the
formation of O—H---O hydrogen bonds, which link the
molecules into layers parallel to the ab plane.

Related literature

For related crystal structures, see: Lainé et al. (1995); Wu et al.
(2007).

- H,0

Experimental

Crystal data

[Fe(CsH4NO5)(C;H3NO,)(-
H,0)]-H,0

M, = 395.09

Triclinic, PT i

a=6.6023 (13) A

b =7.7256 (16) A

c=15520 (3) A

o = 102.585 (4)°

Data collection

Bruker SMART CCD area-detector
diffractometer

Absorption correction: multi-scan
(SADABS; Sheldrick, 2000)
Tinin = 0.84, Tyax = 0.87

Refinement

R[F? > 20(F?)] = 0.060
wR(F?) = 0.096
§=085

2749 reflections

238 parameters

4 restraints

B =95.801 (4)°

y = 105.743 (4)°
V=7327(3) A}

Z=2

Mo Ko radiation
=109 mm™
T=293(22)K

0.16 x 0.14 x 0.12 mm

3915 measured reflections
2749 independent reflections
1667 reflections with I > 20(I)
Ry = 0.047

H atoms treated by a mixture of
independent and constrained
refinement

APmax =049 ¢ A7

APmin = =036 A3

Table 1 .

Hydrogen-bond geometry (A, °).

D—H---A D—H H---A D---A D—H---A
O8—HB8A.--02' 0.85 (4) 1.81 (4) 2.637 (5) 164 (4)
O8—H8B---09" 0.83 (3) 1.79 (4) 2571 (5) 157 (5)
09—H94- - -03' 0.87 (5) 1.88 (5) 2.730 (5) 167 (5)
09—H9B-. --05 0.86 (5) 1.97 (6) 2.821 (5) 173 (4)

Symmetry codes: (i) x +1,y, z; (ii) x,y — 1, z; (iii) x — 1, y, z.

Data collection: SMART (Bruker, 2001); cell refinement: SAINT-
Plus (Bruker, 2001); data reduction: SAINT-Plus; program(s) used to
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics:
SHELXTL (Sheldrick, 2008); software used to prepare material for
publication: SHELXTL.

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: CV2445).
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Aqua(picolinato N—oxide-lcz01,02)(pyridine-2,6-dicarb0xylat0-lc3 O,N,0"iron(I11) monohydrate

D. Han and D. Wang

Comment

Recently, the 2D zinc(II) and 1D copper(Il) complexes with pyridine-2,6-dicarboxylic acid N-oxide and dicarboxylato lig-
ands were reported by Wu ez al. (2007). As a contribution to this area, we report the crystal structure of the title compound, (I).

In (I) (Fig. 1), the Fe'' ion is coordinated by two O and one N atoms from pyridine-2,6-dicarboxylato ligand, two O
atoms from picolinato-N-oxide ligand, and one water molecule in a distorted octahedral geometry. Atoms O1, O4, O7 and
N1 lie in equatorial plane, with the O1—N1—04—QO7 torsion angle of 1.94 (15)°, while Fel deviates from the equatorial
plane at 0.057 A. Atoms O5 and O8 occupy the axial sites with the angle O5—Fel1—O08 of 167.93 (14)°. The bond lengths

11

and angles in (I) are similar to those in the related Fe™ complex (Lainé ef al.,1995).

In the crystal, the coordinated and crystalline water molecules contribute to the formation of O—H---O hydrogen bonds
(Table 1, Fig. 2), which link the molecules into the layers parallel to ab plane.
Experimental

A mixture of Fey(SO4)3(0.5 mmol), pyco (0.5 mmol), pydc (0.50 mmol), and HO (3.00 ml), was placed in a Parr Teflon-
lined stainless steel vessel (10 ml), and then the vessel was sealed and heated at 393 K for 3 d. After the mixture was slowly
cooled to room temperature, several red crystals of (I) were obtained.

Refinement

C-bound H atoms were introduced at calculated positions (C—H 0.93 A) and refined using a riding model, with Ujso(H) =
1.2U¢q(C). H atoms of water molecules were located in a difference Fourier map and refined with O—H and H--H distance

restraints of 0.85 (3) and 1.39 (3) A, respectively, and Ujso(H) = 1.5 Ueq(0).

Figures

—— Fig. 1. The molecular structure of (I) showing the atomic numbering and 50% probability dis-
' placement ellipsoids.
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Fig. 2. A portion of the crystal packing showing H-bonds as dashed lines.

Aqua(picolinato N-oxide-K201,02)(pyridine-2,6- dicarboxylato-K?‘O,N,O')iron(lII) monohydrate

Crystal data
[Fe(CeHaNO3)(C7H3NO4)(H20)]-H,0
M, =395.09

Triclinic, PT

Hall symbol: -P 1

a=6.6023 (13) A

b=17.7256 (16) A

c=15.5203) A

a=102.585 (4)°

B=095.801 (4)°
y=105.743 (4)°

V=1732703) A3

Data collection

Bruker SMART CCD area-detector
diffractometer

Radiation source: fine-focus sealed tube
Monochromator: graphite

T=293(2) K

¢ and ® scans

Absorption correction: multi-scan
(SADABS; Sheldrick, 2000)

Tmin = 0.84, Tinax = 0.87

3915 measured reflections

Refinement
Refinement on 7>

Least-squares matrix: full
R[F? > 20(F)] = 0.060

WR(F?) = 0.096

§=0.85

zZ=2
Fooo = 402
Dy=1.791 Mgm >

Mo Ko radiation
A=0.71073 A

Cell parameters from 544 reflections
0 =2.7-20.0°

p=1.09 mm

T=293(2)K

Block, red

0.16 X 0.14 x 0.12 mm

2749 independent reflections
1667 reflections with /> 2o(/)
Rint = 0.047

Omax = 25.8°

Omin = 2.7°

h=-8->7

k=-9-9
1=-18—17

Secondary atom site location: difference Fourier map

Hydrogen site location: inferred from neighbouring

sites

H atoms treated by a mixture of
independent and constrained refinement

w = 1/[62(Fy2) + (0.0145P)]
where P = (F> + 2F2)/3
(A/6)max = 0.001
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2749 reflections APmax =049 ¢ A3

238 parameters APmin=-0.36 ¢ A

4 restraints Extinction correction: none
Primary atom site location: structure-invariant direct

methods

Special details

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two 1.s. planes) are estimated using the full covariance mat-

rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes.

Refinement. Refinement of /2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F* 2, convention-
al R-factors R are based on F, with F set to zero for negative F>. The threshold expression of F> G(Fz) is used only for calculating R-

factors(gt) efc. and is not relevant to the choice of reflections for refinement. R-factors based on F? are statistically about twice as large

as those based on F, and R- factors based on ALL data will be even larger.

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (/fz )

X y z Uiso*/Ueq
Fel 0.47020 (11) 0.38418 (9) 0.22899 (5) 0.0363 (2)
N1 0.4982 (6) 0.5619 (5) 0.3522 (2) 0.0317 (10)
N2 0.3098 (6) 0.1709 (5) 0.0392 (3) 0.0358 (10)
ol 0.1839 (4) 0.2941 (4) 0.2682 (2) 0.0404 (9)
04 0.7711 (5) 0.5595 (4) 0.2520 (2) 0.0439 (9)
05 0.3665 (5) 0.5275 (4) 0.1559 (2) 0.0497 (10)
08 0.5897 (5) 0.2107 (4) 0.2796 (2) 0.0450 (10)
HSA 0.722 (5) 0.241 (7) 0.300 (3) 0.067*
HSB 0.553 (8) 0.098 (4) 0.276 (4) 0.067*
Cl 0.1473 (7) 0.3772 (6) 0.3417 (3) 0.0344 (12)
2 0.3323 (7) 0.5401 (6) 0.3952 (3) 0.0293 (11)
c3 0.3435 (7) 0.6559 (6) 0.4769 (3) 0.0408 (13)
H3 0.2269 0.6422 0.5066 0.049*
C4 0.5325 (8) 0.7933 (6) 0.5138 (3) 0.0467 (14)
H4 0.5454 0.8734 0.5696 0.056*
Cs 0.7012 (7) 0.8134 (6) 0.4693 (3) 0.0448 (14)
H5 0.8294 0.9062 0.4945 0.054*
C6 0.6799 (7) 0.6952 (6) 0.3869 (3) 0.0390 (13)
c7 0.8408 (8) 0.6911 (7) 0.3244 (4) 0.0444 (14)
Cs 0.3104 (8) 0.5009 (7) 0.0716 (4) 0.0415 (13)
C9 0.2594 (7) 0.3099 (6) 0.0109 (3) 0.0322 (12)
C10 0.1569 (7) 0.2692 (7) ~0.0765 (3) 0.0444 (14)
H10 0.1215 0.3625 —0.0979 0.053*
Cll 0.1064 (8) 0.0935 (7) ~0.1323 (4) 0.0501 (15)
H11 0.0391 0.0679 —0.1913 0.060*
C12 0.1560 (8) —0.0406 (7) —0.1002 (4) 0.0462 (14)
H12 0.1214 —0.1602 —0.1373 0.055*
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Cl13
H13
02
03
06
o7
09
H9A
H9B

0.2553 (7)
0.2863
~0.0192 (5)
1.0189 (5)
0.2880 (6)
0.4227 (5)
0.3706 (6)
0.249 (6)
0.366 (9)

~0.0048 (6)
~0.0996
0.3380 (4)
0.8053 (5)
0.6231 (5)
0.1917 (4)
0.8722 (5)
0.839 (7)
0.771 (5)

Atomic displacement parameters (142 )

Fel
N1
N2
(0]
04
05
08
C1
C2
C3
C4
C5
C6
Cc7
C8
Cc9
C10
Cl11
Cl12
C13
02
03
06
07
09

Ull
0.0375 (4)
0.027 (2)
0.031 (2)
0.0294 (19)
0.033 (2)
0.069 (3)
0.042 (2)
0.029 (3)
0.022 (3)
0.037 (3)
0.057 (4)
0.038 (3)
0.036 (3)
0.040 (3)
0.033 (3)
0.031 (3)
0.035 (3)
0.050 (4)
0.036 (3)
0.032 (3)
0.027 (2)
0.034 (2)
0.071 (3)
0.054 (2)
0.060 (3)

Geometric parameters (4, °)

Fel—O7
Fel—O5
Fel—O8
Fel—O4
Fel—Ol1
Fel—N1
N1—C6

N1—C2

U22
0.0354 (4)
0.031 (2)
0.046 (3)
0.040 (2)
0.049 (2)
0.042 (2)
0.035 (2)
0.040 (3)
0.032 (3)
0.047 (3)
0.041 (3)
0.037 (3)
0.031 (3)
0.049 (3)
0.044 (3)
0.032 (3)
0.054 (4)
0.053 (4)
0.049 (3)
0.033 (3)
0.061 (2)
0.063 (2)
0.051 (2)
0.055 (2)
0.034 (2)

1.939 (3)
1.945 (4)
1.986 (4)
2.023 (3)
2.032 (3)
2.055 (4)
1.321 (5)
1.331 (5)

U3 3

~0.0149 (3)

0.0068

0.3721 (2)
0.3461 (2)
0.0361 (3)
0.1189 (2)
0.2653 (3)

0.283 (4)
0.228 (3)

0.0324 (4)

0.036 (3)
0.028 (3)
0.035 (2)
0.046 (2)
0.039 (2)
0.051 (3)
0.033 (3)
0.032 (3)
0.035 (3)
0.032 (3)
0.043 (4)
0.045 (4)
0.043 (4)
0.049 (4)
0.033 (3)
0.048 (4)
0.040 (4)
0.042 (4)
0.045 (4)
0.044 (2)
0.065 (3)
0.065 (3)
0.026 (2)
0.079 (3)

C3—H3
C4—C5
C4—H4
C5—C6
C5—H5
C6e—C7
C7—03
C8—06

U12

0.0069 (3)
0.0067 (18)
0.007 (2)
~0.0034 (15)
0.0054 (16)
0.0211 (18)
0.0033 (19)
0.009 (2)
0.008 (2)
0.010 (2)
0.006 (3)
~0.008 (2)
0.002 (2)
0.007 (3)
0.010 (3)
0.005 (2)
0.011 (3)
0.010 (3)
0.007 (3)
0.007 (2)
0.0007 (16)
~0.0095 (18)
0.021 (2)
0.0208 (18)
0.005 (2)

0.0377 (13)
0.045%
0.0479 (10)
0.0594 (11)
0.0600 (11)
0.0463 (9)
0.0608 (12)
0.091*
0.091*
U13 U23
0.0085 (3) 0.0053 (3)
0.0058 (19) 0.0084 (19)
0.0038 (19) 0.011 (2)
0.0042 (16) ~0.0056 (16)
0.0136 (17) 0.0112 (18)
0.004 (2) 0.0075 (18)
~0.0009 (19) 0.0104 (19)
~0.001 (2) 0.012 (2)
0.000 (2) 0.008 (2)
0.009 (2) 0.004 (3)
0.003 (3) 0.000 (3)
~0.001 (3) 0.005 (3)
0.005 (3) 0.010 (3)
0.004 (3) 0.019 (3)
0.011 (3) 0.015 (3)
0.011 (2) 0.010 (2)
0.008 (3) 0.023 (3)
0.002 (3) 0.009 (3)
0.006 (3) ~0.004 (3)
0.013 (3) 0.005 (3)
0.0073 (17) 0.0029 (18)
0.0098 (19) 0.013 (2)
0.007 (2) 0.028 (2)
~0.0004 (18) 0.0015 (17)
0.027 (2) 0.000 (2)
0.9300
1.360 (6)
0.9300
1.369 (6)
0.9300
1.511 (6)
1.226 (5)
1.226 (6)
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N2—O7
N2—C9
N2—C13
01—C1
04—C7
05—C8
O8—HS8A
O8—HS8B
C1—02
Cl—C2
C2—C3
C3—C4
O7—Fel—O0O5
O7—Fel—O08
05—Fel—O08
O7—Fel—04
05—Fel—04
08—Fel—04
O7—Fel—O01
05—Fel—O01
08—Fel—O1
04—Fel—O1
O7—Fel—N1
O5—Fel—NI1
08—Fel—N1
04—Fel—NI1
O1—Fel—NI1
C6—N1—C2
C6—N1—Fel
C2—N1—Fel
O7—N2—C9
O07—N2—C13
C9—N2—C13
Cl1—O1—Fel
C7—04—Fel
C8—0O5—Fel

Fel—O8—HSA
Fel—O8—HSB
H8A—O8—HSEB

02—C1—O01
02—C1—C2
01—C1—C2
N1—C2—C3
N1—C2—Cl1
C3—C2—C1
C2—C3—C4

O7—Fel—N1—C6
05—Fel—N1—C6

1.332(5)
1.352 (5)
1.362 (5)
1.262 (5)
1.285 (5)
1.279 (6)
0.85 (3)

0.83 (3)

1.228 (5)
1.507 (6)
1.365 (6)
1.372 (6)

86.72 (14)
82.18 (14)
167.93 (15)
110.22 (14)
91.59 (14)
87.85 (14)
98.80 (13)
93.23 (14)
93.13 (14)
150.80 (13)
172.69 (15)
97.84 (14)
93.69 (15)
75.50 (13)
75.31 (13)
121.5 (4)
119.4 (3)
119.1 (3)
124.5 (4)
113.8 (4)
121.6 (4)
120.7 (3)
120.6 (3)
133.6 3)
121 (3)
136 (4)

101 (5)
126.8 (4)
118.9 (4)
114.3 (4)
121.0 (4)
110.7 (4)
128.3 (4)
117.8 (4)

142.0 (11)
~89.7 (4)

c8—C9
C9—C10
Cl10—C11
C10—H10
Cl1—C12
Cl1—H11
C12—C13
Cl12—H12
C13—H13
09—H9A
09—H9B

C2—C3—H3
C4—C3—H3
C5—C4—C3
C5—C4—H4
C3—C4—H4
C4—C5—C6
C4—C5—HS
C6—C5—HS
N1—C6—C5
N1—C6—C7
C5—C6—C7
03—C7—04
03—C7—C6
04—C7—C6
06—C8—05
06—C8—C9
05—C8—C9
N2—C9—C10
N2—C9—C8
C10—C9—C8
C11—C10—C9
C11—C10—H10
C9—C10—H10
C12—C11—C10
C12—Cl1—H11
C10—C11—H11
C11—C12—C13
Cl1—CI2—HI2
C13—C12—HI2
C12—C13—N2
C12—C13—HI3
N2—C13—HI3
N2—O7—Fel
H9A—09—H9B
C3—C4—C5—C6
C2—NI1—C6—C5

1.496 (6)
1.382 (6)
1.374 (6)
0.9300
1.344 (7)
0.9300
1.351(7)
0.9300
0.9300
0.87 (3)
0.86 (3)

121.1
121.1
120.6 (4)
119.7
119.7
119.1 (4)
120.4
120.4
120.0 (4)
111.0 (4)
129.1 (4)
126.8 (5)
119.7 (5)
113.5 (4)
123.9 (5)
116.3 (5)
119.8 (5)
117.5 (4)
121.7 (5)
120.8 (5)
121.3 (5)
119.4
119.4
118.8 (5)
120.6
120.6
121.2 (5)
119.4
119.4
119.5 (5)
120.2
120.2
129.5 (3)
101 (5)
0.3 (8)
0.7 (8)
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0O8—Fel—N1—C6
04—Fel—N1—C6
O1—Fel—N1—C6
O7—Fel—N1—C2
05—Fel—N1—C2
08—Fel—N1—C2
04—Fel—N1—C2
O1—Fel—N1—C2
O7—Fel—O1—C1
05—Fel—0O1—C1
08—Fel—O1—C1
04—Fel—O1—C1
Nl1—Fel—O1—Cl1
O7—Fel—04—C7
05—Fel—04—C7
08—Fel—04—C7
O1—Fel—04—C7
N1—Fel—04—C7
O7—Fel—O5—C8
08—Fel—O5—C8
04—Fel—O5—C8
O1—Fel—O5—C8
N1—Fel—O5—C8
Fel—O01—C1—02
Fel—O01—C1—C2
C6—N1—C2—C3

Fel—N1—C2—C3
C6—N1—C2—C1

Fel—N1—C2—C1
02—C1—C2—N1

01—C1—C2—N1

02—C1—C2—C3

01—C1—C2—C3

N1—C2—C3—C4

Cl—C2—C3—C4

C2—C3—C4—C5

Hydrogen-bond geometry (4, ©)

DA
08—H8A02!
08—H8B--09'!
09—H9A 03!l
09—H9B05

86.7 (4)
0.1 (4)
179.0 (4)
~38.1 (14)
90.2 (4)
-93.4 (4)
179.8 (4)
-1.13)
176.8 (4)
~96.0 (4)
94.3 (4)
3.1(5)

1.3 (4)
~175.7 (4)
97.2 (4)
—94.9 (4)
-23(5)
0.5 (4)
~4.4(5)
18.6 (10)
105.7 (5)
~103.1 (5)
~178.7 (5)
179.0 (4)
-12(5)
0.4 (7)
~179.5 (3)
~179.2 (4)
0.8 (5)
~180.0 (4)
0.2 (6)
0.4 (8)
~179.4 (5)
~1.1(7)
178.5 (5)
0.7 (8)

D—H
0.85 (4)
0.83 (3)
0.87 (5)
0.86 (5)

Symmetry codes: (i) x+1, y, z; (i) x, y—1, z; (iii)) x—1, y, z.

Fel—N1—C6—C5
C2—N1—C6—C7
Fel—N1—C6—C7
C4—C5—C6—N1
C4—C5—C6—C7
Fel—04—C7—03
Fel—04—C7—C6
N1—C6—C7—03
C5—C6—C7—03
N1—C6—C7—04
C5—C6—C7—04
Fel—O5—C8—06
Fel—O5—C8—C9
O7—N2—C9—C10
C13—N2—C9—C10
O7—N2—C9—C8
C13—N2—C9—C8
06—C8—C9—N2
05—C8—C9—N2
06—C8—C9—C10
05—C8—C9—C10
N2—C9—C10—Cl11
C8—C9—C10—Cl11
C9—C10—C11—C12
C10—C11—C12—C13
C11—C12—C13—N2
07—N2—C13—C12
C9—N2—C13—C12
C9—N2—O7—Fel
C13—N2—O7—Fel
05—Fel—O7—N2
08—Fel—O7—N2
04—Fel—O7—N2
O1—Fel—O7—N2
N1—Fel—O7—N2

H-A
1.81 (4)
1.79 (4)
1.88 (5)
1.97 (6)

DA
2.637 (5)
2.571 (5)
2.730 (5)
2.821 (5)

~179.4 (4)
~179.3 (4)
0.6 (5)
~1.0(8)
179.0 (5)
179.8 (4)
1.0 (6)
~179.9 (5)
0.1(9)
~1.0 (6)
179.0 (5)
~165.3 (3)
17.2(7)
174.6 (4)
-2.3(6)
-5.9(7)
177.2 (4)
169.3 (4)
~13.0 (7)
~11.3(7)
166.5 (5)
0.6 (7)
~178.9 (4)
0.8 (8)
—0.5(8)
~12(8)
~174.5 (4)
2.7(7)
22.0 (6)
~160.9 (3)
~15.4 (4)
169.3 (4)
~105.9 (4)
77.3 (4)
113.4 (12)

D—H-A
164 (4)
157 (5)
167 (5)
173 (4)
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