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In the title compound, {[Cu(C;H4;NO,)(C,oHgN,)(H,O)]--
H,0)},,, the Cu' ion is coordinated by the N atom from a 5-
carboxypyridine-3-carboxylate anion, two N atoms from two
4 4'-bipyridine (4,4'-bipy) ligands and one water molecule in a
distorted tetrahedral geometry. The 4,4'-bipy ligands bridge
the Cu' ions into polymeric chains propagating in [201]. The
latticeand the coordinating water molecules as well as the
carboxy OH function are involved in the formation of
intermolecular O—H- - -O hydrogen bonds, which consolidate
the crystal packing.

Related literature

For related structures of derivatives of pyridine-3,5-dicarb-
oxylic acid in coordination chemistry, see: Qin et al. (2002);
Eubank et al. (2007); Mirtschin et al. (2008); Banerjee et al.
(2010, 2011).
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Crystal data
[Cu(C,H,NO,)(CyoHsN,) (H,0)]-- M, = 421.87
H,0O Monoclinic, P2, /c

a=106511 (13) A
b=23321(3) A
c=70111 (8) A

B = 105.044 (7)°

V =1681.9 (3) A®

Data collection

Bruker SMART APEXII CCD
area-detector diffractometer
Absorption correction: multi-scan
(SADABS; Bruker, 2005)
Tnin = 0.689, Tpax = 0.856

Refinement

R[F? > 20(F%)] = 0.036
wR(F?) = 0.127

S =103

Z=4

Mo Ko radiation
u=134mm™"!
T=298K

0.30 x 0.20 x 0.12 mm

13086 measured reflections
2971 independent reflections
2330 reflections with 7 > 20(1)
Rine = 0.038

245 parameters
H-atom parameters constrained
APmax =050 e A3

2971 reflections Apmin = —0.50 ¢ A3

Table 1

Hydrogen-bond geometry (A, °).

D—H---A D—H H---A D---A D—H---A
Ol1—Hl14---06' 0.82 1.69 2.502 (3) 168
O5—HSWB---02" 0.85 2.12 2.959 (3) 167
06—H6WA. . -03" 0.85 191 2.694 (3) 152
O5—H5WA.--03" 0.85 1.98 2.809 (3) 165
O6—H6WB- - -04" 0.85 1.84 2.682 (3) 171

Symmetry codes: (i) —x+1,-y+1,—-z+2; (i) —x+2,-y+1,—-z+2; (i)
—x+3,—y+1,—z4+2(v)x—1,y,z—1.

Data collection: APEX2 (Bruker, 2005); cell refinement: SAINT
(Bruker, 2005); data reduction: SAINT; program(s) used to solve
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine
structure: SHELXTL; molecular graphics: SHELXTL; software used
to prepare material for publication: SHELXTL.

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: CV5224).
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catena-Poly[[[aqua(5-carboxypyridine-3-carboxylato-«N)copper(l)]-u-4,4'-bi-
pyridine-x*N:N'] monohydrate]

Gang Liu and Gao Qin

S1. Comment

The construction of metal complexes based on pyridine-3,5-dicarboxylic acid has attracted much attention (Qin et al.,
2002; Eubank et al., 2007; Mirtschin et al., 2008; Banerjee et al., 2010, 2011). In our search for new metal complexes
based on pyridine-3,5-dicarboxylic acid ligand, the title complex, (I), was synthesized and its crystal structure determined
(Fig. 1).

In the crystal structure, the 4,4'-bipyridine ligands bridge the Cu' ions into polymeric chains propagated in direction
[201] (Fig. 2). Lattice water molecules are involved in formation of intermolecular O—H---O hydrogen bonds (Table 1),

which consolidate the crystal packing.

S2. Experimental

A mixture of Cu(NOs),3H,0 (0.10 mmol), pyridine-3,5-dicarboxylic acid (0.20 mmol), 4,4'-bipyridine (0.10 mmol) and
H,O (3 ml) was sealed in a 10 ml Tefon-lined stainless-steel reactor and then heated to 398 K for 96 h under autogenous
pressure. The mixture was slowly cooled to room temperature. Yellow block crystals suitable for X-ray diffraction

analysis were collected by filtration.

S3. Refinement

H atoms attached to C atoms were placed in calculated positions (C—H = 0.93 A) and refined as riding atoms, with
Uiso(H) = 1.2 Uy(C). The hydroxyl and water H atoms were located in a difference map, but placed in idealized positions
(O—H 0.82 - 0.85 A) and refined as riding, with Uio(H) = 1.5 U.,(O).
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Figure 1
The molecular structure of (I), with displacement ellipsoids drawn at the 30% probability level [symmetry codes: (A) 1 +
x12-y,12 +z].

Figure 2

A portion of the polymeric chain in (I). H atoms have been omitted for clarity.

catena-Poly[[[aqua(5-carboxypyridine-3-carboxylato- ¥N)copper(l)]-u-4,4'-bipyridine-«>N:N'] monohydrate

Crystal data

[CU(C7H4NO4)(C10H3N2)(H20)] H20 a = 1065 11 (13) A
M,=421.87 b=233213)A
Monoclinic, P2,/c c=7.0111(8) A
Hall symbol: -P 2ybc £ =105.044 (7)°
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V=1681.9 (3) A

Z=4

F(000) = 864

D, =1.666 Mg m™

Mo Ko radiation, A =0.71073 A

Cell parameters from 4034 reflections

Data collection

Bruker SMART APEXII CCD area-detector
diffractometer

Radiation source: fine-focus sealed tube

Graphite monochromator

¢ and w scans

Absorption correction: multi-scan
(SADABS; Bruker, 2005)

Tin = 0.689, Thax = 0.856

Refinement

Refinement on F?

Least-squares matrix: full

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

WR(F?)=0.127

§=1.03

2971 reflections

245 parameters

0 restraints

Primary atom site location: structure-invariant
direct methods

Special details

0=2.6-26.3°

4 =134 mm™!
T=298K

Block, yellow

0.30 x 0.20 x 0.12 mm

13086 measured reflections
2971 independent reflections
2330 reflections with 1> 2a([)
Ry =0.038

Omax = 25.0°, Opin = 1.8°
h=-12—11

k=-27-27

[=-8-8

Secondary atom site location: difference Fourier
map

Hydrogen site location: inferred from
neighbouring sites

H-atom parameters constrained

w = 1/[6*(F,2) + (0.0881P)* + 0.020P]
where P = (F,2 + 2F2)/3

(A/0)max = 0.001

Apmax = 0.50 ¢ A3

Appin=—0.50e A

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two L.s. planes) are estimated using the full
covariance matrix. 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 F? against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F?,
conventional R-factors R are based on F, with F set to zero for negative F2. The threshold expression of F? > o(F?) is used
only for calculating R-factors(gt) etc. 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 (42)

X y z Uiso™/Ueq

Cul 1.25554 (4) 0.334248 (14) 0.91097 (6) 0.03596 (18)
N2 1.0793 (3) 0.30297 (10) 0.7883 (4) 0.0331 (6)
01 0.8837 (2) 0.42750 (9) 1.2312 (4) 0.0429 (6)
HI1A 0.8138 0.4356 1.2531 0.064*
06 0.3423 (2) 0.55931 (9) 0.7333 (4) 0.0423 (6)
H5WA 1.3391 0.4178 0.6721 0.063*
H5WB 1.2197 0.4224 0.6553 0.063*

N1 1.2308 (2) 0.40329 (10) 1.0943 (4) 0.0329 (6)
03 1.5049 (2) 0.53445 (8) 1.2189 (4) 0.0404 (6)
02 0.9233 (2) 0.52059 (8) 1.2933 (3) 0.0372 (5)
04 1.3867 (2) 0.58268 (9) 1.3819 (4) 0.0455 (6)
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C8 1.0490 (3) 0.24710 (12) 0.7920 (5) 0.0347 (7)
H8 1.1159 0.2213 0.8425 0.042*
C10 0.8215 (3) 0.26339 (11) 0.6516 (4) 0.0267 (6)
Cé6 0.9569 (3) 0.47324 (12) 1.2534 (4) 0.0296 (7)
Cl6 0.5797 (3) 0.27900 (12) 0.5599 (4) 0.0308 (7)
H16 0.5926 0.3183 0.5789 0.037*
05 1.2742 (2) 0.39559 (9) 0.6563 (4) 0.0489 (6)
H6WA 0.3745 0.5267 0.7734 0.073*
H6WB 0.3550 0.5631 0.6190 0.073*
C3 1.1825 (3) 0.50477 (11) 1.2678 (4) 0.0284 (7)
H3 1.1658 0.5389 1.3253 0.034*
C2 1.0874 (3) 0.46268 (11) 1.2204 (4) 0.0276 (6)
C4 1.3011 (3) 0.49604 (11) 1.2300 (4) 0.0295 (7)
Cl1 0.8532 (3) 0.32095 (12) 0.6460 (5) 0.0341 (7)
H11 0.7882 0.3477 0.5968 0.041*
C9 0.9247 (3) 0.22588 (12) 0.7254 (4) 0.0314 (7)
H9 0.9095 0.1867 0.7295 0.038*
C13 0.6855 (3) 0.24224 (11) 0.5851 (4) 0.0269 (6)
C7 1.4074 (3) 0.54121 (11) 1.2813 (5) 0.0311 (7)
Cl4 0.6585 (3) 0.18475 (12) 0.5473 (5) 0.0312 (7)
H14 0.7261 0.1586 0.5593 0.037*
Cl12 0.9796 (3) 0.33862 (12) 0.7125 (5) 0.0366 (8)
H12 0.9975 0.3775 0.7049 0.044*
C5 1.3199 (3) 0.44466 (12) 1.1400 (5) 0.0338 (7)
H5 1.3991 0.4389 1.1101 0.041*
Cl 1.1176 (3) 0.41237 (12) 1.1376 (4) 0.0306 (7)
H1 1.0556 0.3833 1.1106 0.037*
C17 0.4562 (3) 0.25688 (12) 0.5068 (5) 0.0337 (7)
H17 0.3866 0.2820 0.4929 0.040*
N3 0.4300 (2) 0.20061 (10) 0.4737 (4) 0.0304 (6)
Cl15 0.5326 (3) 0.16626 (11) 0.4921 (5) 0.0334 (7)
H15 0.5175 0.1274 0.4659 0.040*
Atomic displacement parameters (42)
U]l (]22 U33 U12 U13 lj23
Cul 0.0197 (3) 0.0308 (3) 0.0561 (3) 0.00068 (14) 0.0077 (2) —0.00424 (16)
N2 0.0244 (15) 0.0280 (12) 0.0466 (15) —0.0045 (11) 0.0086 (12) —0.0057 (11)
(0] 0.0288 (14) 0.0324 (11) 0.0746 (16) —0.0040 (10) 0.0262 (13) —0.0099 (11)
06 0.0284 (14) 0.0416 (12) 0.0603 (15) 0.0022 (10) 0.0178 (11) —0.0056 (11)
N1 0.0236 (15) 0.0269 (12) 0.0500 (16) —0.0006 (10) 0.0130 (13) —0.0076 (10)
03 0.0279 (13) 0.0320 (11) 0.0676 (16) —0.0059 (9) 0.0235 (12) —0.0052 (10)
02 0.0320 (13) 0.0281 (11) 0.0554 (14) 0.0056 (9) 0.0184 (11) —0.0027 (9)
04 0.0433 (15) 0.0270 (11) 0.0730 (16) —0.0090 (10) 0.0275 (13) —0.0154 (11)
C8 0.0261 (19) 0.0266 (14) 0.0503 (19) 0.0014 (13) 0.0081 (15) —0.0025 (13)
C10 0.0253 (18) 0.0255 (13) 0.0311 (15) —0.0036 (12) 0.0103 (13) —0.0030 (11)
Co6 0.0250 (17) 0.0289 (14) 0.0357 (16) 0.0007 (12) 0.0090 (13) 0.0027 (12)
Clé6 0.0269 (18) 0.0219 (13) 0.0443 (17) —0.0018 (12) 0.0109 (14) —0.0043 (12)
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05 0.0370 (15) 0.0440 (13) 0.0656 (16) —0.0032 (11) 0.0133 (12) 0.0091 (11)
C3 0.0277 (17) 0.0222 (13) 0.0359 (16) 0.0019 (12) 0.0092 (14) —0.0021 (11)
C2 0.0255 (17) 0.0247 (13) 0.0344 (15) 0.0016 (12) 0.0109 (13) 0.0021 (11)
C4 0.0255 (18) 0.0237 (13) 0.0414 (17) —0.0009 (12) 0.0125 (14) 0.0017 (12)
Cl1 0.0249 (18) 0.0242 (13) 0.0525 (19) 0.0017 (13) 0.0087 (15) —0.0008 (13)
C9 0.0273 (18) 0.0225 (13) 0.0453 (17) —0.0029 (12) 0.0113 (14) —0.0013 (12)
C13 0.0234 (17) 0.0285 (14) 0.0287 (14) —0.0037 (12) 0.0065 (12) 0.0001 (11)
C7 0.0274 (18) 0.0204 (13) 0.0451 (18) —0.0005 (12) 0.0086 (15) 0.0046 (12)
Cl4 0.0209 (17) 0.0245 (13) 0.0472 (18) 0.0003 (12) 0.0070 (14) —0.0010 (13)
C12 0.0254 (19) 0.0245 (14) 0.058 (2) —0.0048 (12) 0.0071 (16) —0.0021 (13)
Cs5 0.0257 (18) 0.0311 (15) 0.0477 (19) 0.0005 (13) 0.0151 (15) —0.0070 (13)
C1 0.0258 (17) 0.0275 (14) 0.0387 (16) —0.0029 (13) 0.0090 (14) —0.0026 (12)
C17 0.0259 (18) 0.0246 (13) 0.0502 (19) 0.0005 (13) 0.0090 (15) —0.0020 (13)
N3 0.0214 (14) 0.0297 (12) 0.0389 (14) —0.0037 (11) 0.0059 (11) 0.0004 (10)
C15 0.0285 (19) 0.0228 (14) 0.0484 (19) —0.0028 (12) 0.0094 (15) —0.0008 (12)
Geometric parameters (A, ©)

Cul—N3i 1.971 (2) Cl6—Hl16 0.9300
Cul—N2 1.989 (3) O5—H5WA 0.8480
Cul—N1 2.119 (2) O5—H5WB 0.8518
Cul—O05 2.336 (2) C3—C4 1.372 (4)
N2—C8 1.344 (4) C3—C2 1.387 (4)
N2—C12 1.345 (4) C3—H3 0.9300

01—C6 1.307 (3) C2—Cl1 1.383 (4)
Ol—HI1A 0.8200 C4—C5 1.393 (4)
06—H6WA 0.8511 c4—C7 1.520 (4)
06—H6WB 0.8511 Cl1—CI12 1.369 (5)
N1—C5 1.333 (4) Cl1—HI11 0.9300

N1—Cl1 1.334 (4) C9—H9 0.9300

03—C7 1.237 (4) C13—Cl14 1.383 (4)
02—C6 1.216 (3) Cl14—C15 1.365 (4)
04—C7 1.250 (4) Cl4—H14 0.9300

C8—C9 1.377 (4) Cl12—HI12 0.9300

C8—HS8 0.9300 C5—H5 0.9300
C10—C11 1.387 (4) Cl—HI1 0.9300
C10—C9 1.395 (4) C17—N3 1.349 (4)
C10—C13 1.486 (4) C17—H17 0.9300

C6—C2 1.488 (4) N3—Cl15 1.334 (4)
Cl16—C17 1.372 (4) N3—Culf 1.971 (2)
Cl16—C13 1.390 (4) C15—HI15 0.9300
N3i—Cul—N2 132.42 (10) C3—C4—C7 121.2 (2)
N3i—Cul—NI1 115.90 (10) C5—C4—C7 121.1 (3)
N2—Cul—N1 106.79 (10) C12—C11—C10 120.5 (3)
N3—Cul—O05 99.25 (9) Cl12—C11—H11 119.8
N2—Cul—O05 98.75 (10) C10—C11—HI11 119.8
N1—Cul—O05 92.69 (9) C8—C9—C10 119.7 (3)
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C8—N2—C12
C8—N2—Cul
C12—N2—Cul
C6—0O1—HI1A
H6WA—O6—H6WB
C5—N1—Cl1
C5—N1—Cul
C1—N1—Cul
N2—C8—C9
N2—C8—HS8
C9—C8—HS
C11—C10—C9
C11—C10—C13
C9—C10—C13
02—C6—O01
02—C6—C2
01—C6—C2
C17—C16—C13
C17—Cl16—H16
C13—C16—H16
Cul—O5—H5WA
Cul—O5—H5WB
H5WA—O5—H5WB
C4—C3—C2
C4—C3—H3
C2—C3—H3
C1—C2—C3
C1—C2—C6
C3—C2—C6
C3—C4—C5

N3i—Cul—N2—C8
N1—Cul—N2—C8
05—Cul—N2—C8
N3i—Cul—N2—C12
NI—Cul—N2—C12
05—Cul—N2—C12
N3i—Cul—NI—C5
N2—Cul—N1—C5
05—Cul—NI—C5
N3i—Cul—N1—Cl1
N2—Cul—N1—Cl1
05—Cul—NI1—Cl1
C12—N2—C8—C9
Cul—N2—C8—C9
C4—C3—C2—C1
C4—C3—C2—C6
02—C6—C2—C1

116.0 (3)
123.5(2)
120.25 (19)
109.5
104.8
117.4 2)
120.2 (2)
121.37 (19)
123.8 (3)
118.1
118.1
116.3 (3)
122.5 (3)
121.2 (2)
124.5 (3)
122.0 (3)
113.6 (2)
119.4 (3)
120.3
120.3
120.2
105.2
94.7
120.0 (3)
120.0
120.0
117.8 (3)
122.2 (3)
119.9 (2)
117.6 3)

24.8 (3)
~128.5(3)
136.0 (3)
~161.7 (2)
44.9 (3)
-50.6 (3)
45.4 (3)
~156.2 (2)
-56.3 (2)
~146.8 (2)
11.6 (3)
111.6 (2)
—0.5 (5)
173.2 (2)
0.8 (4)
~177.3 (3)
~166.9 (3)

C8—C9—H9
C10—C9—H9
C14—C13—Cl16
C14—C13—C10
C16—C13—C10
03—C7—04
03—C7—C4
04—C7—C4
C15—C14—C13
C15—C14—H14
C13—C14—H14
N2—C12—Cl11
N2—C12—H12
C11—CI12—H12
NI—C5—C4
N1—C5—HS5
C4—C5—H5
NI—C1—C2
N1—Cl1—HI1
C2—C1—HI1
N3—C17—C16
N3—C17—H17
Cl16—C17—H17
C15—N3—C17
C15—N3——Culi
C17—N3—~Culi
N3—C15—Cl14
N3—C15—HI5
C14—C15—HI15

C17—C16—C13—C10
Cl1—C10—C13—C14
C9—C10—C13—C14
Cl11—C10—C13—Cl16
C9—C10—C13—Cl16
C3—C4—C7—03
C5—C4—C7—03
C3—C4—C7—04
C5—C4—CT7—04
C16—C13—C14—C15
C10—C13—C14—C15
C8—N2—CI12—C11
Cul—N2—CI12—C11
C10—C11—C12—N2
ClI—N1—C5—C4
Cul—N1—C5—C4
C3—C4—C5—NI1

120.1
120.1
116.9 (3)
121.3 (3)
121.8 (2)
125.9 (3)
118.1 (3)
116.1 (3)
120.0 (3)
120.0
120.0
123.7 (3)
118.2
118.2
123.6 3)
118.2
118.2
123.5 (3)
118.3
118.3
123.6 (3)
118.2
118.2
116.1 (3)
118.36 (19)
125.5 (2)
123.9 (3)
118.1
118.1

~177.1 3)
164.4 (3)
~16.3 (4)
~16.3 (5)
163.1 (3)
~170.0 (3)
9.0 (4)
9.0 (4)
~172.0 3)
—1.4 (4)
178.0 (3)
1.5 (5)
~172.4 (3)
—0.9 (5)
0.2 (4)
168.5 (2)
~1.9(5)
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supporting information

01—C6—C2—C1 11.8 (4) C7—C4—C5—N1 179.0 (3)
02—C6—C2—C3 11.2 (4) C5—N1—C1—C2 224)
01—C6—C2—C3 —170.2 (3) Cul—N1—C1—C2 —166.0 (2)
C2—C3—C4—C5 1.3 (4) C3—C2—C1—NI —2.7(4)
C2—C3—C4—C7 —179.7 (3) C6—C2—C1—N1 175.4 (3)
C9—C10—C11—C12 -0.7 (5) C13—C16—C17—N3 -1.1(5)
C13—C10—C11—C12 178.7 (3) C16—C17—N3—C15 -1.1(5)
N2—C8—C9—C10 —1.1(5) C16—C17—N3—Cul# 176.6 (2)
C11—C10—C9—C8 1.6 (4) C17—N3—C15—C14 2.1(5)
C13—C10—C9—C8 -177.8 (3) Culi—N3—CI15—C14 -175.7 (3)
C17—C16—C13—C14 23#4) C13—C14—C15—N3 -0.9 (5)
Symmetry codes: (i) x+1, —y+1/2, z+1/2; (ii) x—1, —y+1/2, z—1/2.

Hydrogen-bond geometry (4, °)

O1—H14--06i 0.82 1.69 2.502 (3) 168
O5—HS5WB--02" 0.85 2.12 2.959 (3) 167
O6—H6WA--O3V 0.85 1.91 2.694 (3) 152
O5—H5WA---03Y 0.85 1.98 2.809 (3) 165
O6—H6WB---04v 0.85 1.84 2.682 (3) 171

Symmetry codes: (iii) —x+1, —y+1, —z+2; (iv) —x+2, —y+1, —z+2; (v) —x+3, —p+1, —z+2; (vi) x—1, y, z—1.

Acta Cryst. (2012). E68, m120

sup-7



