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Tetraaquabis(isonicotinamide-xN)cobalt(ll)

terephthalate dihydrate

In the title compound, [Co(CsHgN,O),(H,0),4](CsH4O,) -
2H,0, the Co" atom (site symmetry 1) exhibits a slightly
distorted trans-CoN,O, octahedral coordination geometry
arising from two N-bonded isonicotinamide molecules and
four O atoms of water molecules. The uncoordinated
centrosymmetric terephthalate anion and uncoordinated
water molecules interact with the cation by way of O—
H---O and N—H---O hydrogen bonds, generating a three-
dimensional network.

Comment

In an extension of our recent work on supramolecular archi-
tectures arising from hydrogen-bonded networks involving
transition metal complexes (Li, et al., 2005), we obtained the
title compound, (I), using terephthalate, isonicotinamide
(inta) and Co" as starting materials.
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Compound (I) contains [Co(CsHeN,0),(H,0),]*" di-
cations, CsH,0,>~ dianions and water molecules (Fig. 1). The
Co" centre (site symmetry 1) shows a slightly distorted trans-
CoN,0, octahedral coordination geometry, being coordinated
by two N atoms from two inta molecules and four water O
atoms. The Co—O and Co—N distances are normal. An
uncoordinated terephthalate dianion and an uncoordinated
water molecule complete the structure of (I). The former
species is centrosymmetric and its C—O bond lengths suggest
delocalization of charge.

Hydrogen-bonding interactions play an important role in
generating a three-dimensional network in the crystal struc-
ture of (I) (Fig. 2). The component species are linked together
by way of O—H---O and N—H:--O hydrogen bonds
(Table 1). Thus, (I) can be considered to be a three-dimen-
sional supramolecular hydrogen-bonded network.
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Experimental

A mixture of CoCl,-6H,O (0.5 mmol), terephthalic acid (0.5 mmol)
and isonicotinamide (1 mmol) was dissolved in 25 ml H,O and stirred
continuously for about 30 min at 333 K. The pH value was adjusted to
about 7 by the addition of 4 M NaOH solution. The mixture was
cooled and filtered. After evaporation of the solvent slowly at room
temperature for about one month, light-pink crystals of (I) suitable

for X-ray crystallographic analysis were obtained.

Crystal data

[Co(CsHeN,0),(H20)4]-
(CsH,0,)-2H,0

M, = 57539

Triclinic, P1

a=64962 (8) A

b=9.7585 (12) A

¢ =11.0145 (14) A

o = 105270 (2)°

B = 103.908 (2)°

Data collection

Bruker APEX CCD area-detector
diffractometer

 and ¢ scans

Absorption correction: multi-scan
(SADABS; Bruker, 2002)
Tmin = 0.910, Ty = 0.940

Refinement

Refinement on F?

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

wR(F?) = 0.075

S§=1.02

2329 reflections

168 parameters

H-atom parameters constrained

y =106.532 (2)°

V = 607.06 (13) A?
Z=1

D,=1574 Mgm™
Mo Ko radiation

u =078 mm™!
T=29 (2) K

Block, light pink

0.27 x 0.10 x 0.09 mm

3427 measured reflections
2329 independent reflections
2091 reflections with I > 20(1)
Rin = 0.031

Omax = 26.0°

w = 1/[o*(F,?) + (0.0537P)?
+0.1097P]
where P = (F,” + 2F)/3
(AI6) max < 0.001
ApPmax = 030e A3
Apmin = =037 ¢ A3

Table 1 .

Hydrogen-bond geometry (A, °).

D—H---A D—H H---A D---A D—H:--A
N2—HIN- - -O3W 0.93 2.00 2.856 (2) 152
O1W—HI1W-..01" 0.85 1.93 2.676 (2) 146
O1W—H2W. .02 0.85 1.91 2.664 (2) 147
O2W—H3W. . .03 0.87 1.88 2.746 (2) 172
O2W—H4W. ..02" 0.91 1.87 2757 (2) 165
O3W—H5W- .02 0.93 213 3.041 (3) 166
O3W—H6W---03" 0.87 1.92 2.780 (2) 167

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

—x+1,—y+1,—z4+1@{v) —x,—y+1,—z+1; (V) x,y,z — L.

The C-bound H atoms were positioned geometrically (C—H =
0.93 A) and refined using a riding model with Uy,,(H) = 1.2U.4(C).
The O- and N-bound H atoms were located in difference maps and
refined as riding in their as-found relative positions (O—H = 0.85—
0.93 A and N—H = 0.90-0.93 A), with Uy;o(H) = 1.2U4(ON).

Data collection: SMART (Bruker, 2002); cell refinement: SAINT
(Bruker, 2002); data reduction: SAINT; program(s) used to solve

Figure 1

The structure of the components of (I), showing 40% probability
displacement ellipsoids (arbitrary spheres for the H atoms). [Symmetry
codes: (i) 1 —x, 1 —y1l -z ()1 —x2—-y,2—2z]

Figure 2
The three-dimensional hydrogen-bonding network (dashed lines) in (I).
H atoms have been omitted.

structure: SHELXS97 (Sheldrick, 1997); program(s) used to refine
structure: SHELXL97 (Sheldrick, 1997); molecular graphics:
DIAMOND (Brandenburg, 1999); software used to prepare material
for publication: SHELX1.97.

This work was supported by Jilin Normal University Inno-
vative Foundation (research grant No. 20050051006).

References

Brandenburg, K. (1999). DIAMOND. Version 2.1c. Crystal Impact BbR,
Bonn, Germany.

Bruker (2002). SMART (Version 5.611), SAINT (Version 6.0) and SADABS
(Version 2.03). Bruker AXS Inc., Madison, Wisconsin, USA.

Li, C.-B, Liu, B, Gao, G.-G. & Che, G.-B. (2005). Acta Cryst. E61, m1705—
m1707.

Sheldrick, G. M. (1997). SHELXS97 and SHELXL97. University of
Gottingen, Germany.

M3358 Gaoetal. + [ColCeHEN,0)(H,0)41(CgH4O,)-2H,0

Acta Cryst. (2006). E62, m3357-m3358



