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Crystal structure of tetraaquabis(4-carboxypyridine-2,6-dicarboxylato-
i’ N,0,0")(u1,-4,4'-bipyridine-x*N: N')dizinc(II)dihydrate,
[Zn(CsH3NOg)2(C19HsN2)(H,0)4]- 2H,0, C26H26N4O15Zn,
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Abstract

Cy6H26N4015Zn,, monoclinic, P21/c (no. 14), a = 11.4727(7) A,
b=20.281(1) A, c=7.0745(4) A, B = 103.328(1)°,

V=1601.8 A®, Z=2, Ry(F) = 0.0436, wR,i(F") = 0.1314,
T=203K.

Source of material

Pyridine-2,4,6-tricarboxylic acid (H;L) was synthesized by oxi-
dation of 2,4,6-trimethylpyridine with potassium permanganate
according to literature procedure [1]. The title compound was
prepared by slow evaporation method. A mixture of zinc nitrate
hexahydrate (45.6 mg, 0.153 mmol), pyridine-2,4,6-tricarboxylic
acid (21.1 mg, 0.100 mmol), 4,4'-bipyridine (15.6 mg, 0.100
mmol) in water (6 mL) were placed in a vial. After heated to boil-

* Correspondence author
(e-mail: jeonyj@kku.ac.kr and kmpark@gnu.ac.kr)

ing point for 1 hr, the solution was naturally cooled to room
temperature. After 1 day, slow evaporation of aqueous solution
afforded colourless crystalline product of the title compound.

Table 1. Data collection and handling.

Crystal: colourless hexagonal plates,
size 0.10x0.40x0.40 mm

Wavelength: Mo K, radiation (0.71073 A)

u: 15.86 cm™!

Diffractometer, scan mode: CCD area detector, ¢ and w

260 max: 52°

N(hkl) measureds N(hkl)unique: 8601, 3140

Criterion for /oy, N(hkl): Lobs > 2 0(Igns), 2959

N(param) esined: 226

Programs: SADABS, SMART, SHELX [8-10]

Experimental details

Hydrogen atoms attached to oxygen atoms of carboxylic acid
group and water molecules located in difference electron density
maps, and treated as riding atoms. The Uy, values of the hydrogen
atoms of carboxylic acid group and water molecules were set to
1.5U(O) and the Ui, values of all other hydrogen atoms were set
to 1.2U(C).

Discussion

For over two decades, metal-organic frameworks have attracted
considerable attention because of their potential applications
such as gas storage, catalysis, chiral resolution, etc [2-3].
Pyridine-2,4,6-tricarbolylic acid (H;L) has been used as a versa-
tile building block to construct various coordination polymers or
metal-organic frameworks [4—6]. 4.4'-Bipyridine (4,4'-bpy) has
also been used as a good bridging ligand to form a metal com-
plexes and metal-organic frameworks [7]. Herein we report the
crystal structure of the title compound prepared by the reaction of
zinc nitrate with the H;L and 4,4'-bpy ligands. The structure of
the title compound is isostructural with that of the cobalt(Il) com-
plex preported by Bharadwaj et al. [4]. Slow evaporation of the
aqueous solution with L and zinc nitrate in the presence of 4,4'-
bpy coligand afforded colourless crystals of the title structure
suitable for X-ray analysis. The crystallographic analysis reveals
that the product is a discrete dinuclear complex of formula
[Zn,(HL),(4,4'-bpy)(H,0)4]-2H,0, in which two [Zn(HL)] units
are bridged by 4,4'-bpy coligand. In the title structure each Zn
atom is six-coordinated, being bound to the two monodentate
carboxylate oxygen atoms and one nitrogen atom of HL?~ and one
nitrogen atom of the 4,4'-bpy. The remaining sites are occupied
by two oxygen atoms from two water molecules. The Zn—-O
(carboxylate) distances [Zn1-02 2.259(2), Zn1-03 2.158(2) A]
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are slightly longer than those of Zn—-O(water) [Znl-O1W
2.145(2), Zn1-02W 2.129(2) A], suggesting that the water mole-
cules are bonded more strongly to the Zn centre. The coordination
geometry of Zn(Il) atom can best be described as a distorted
octahedron, in which the equatorial plane consists of the O,N; do-
nors from HL* and 4,4'-bpy and the apical positions are occupied
by two oxygen atoms of water molecules [O1W-Zn1-O2W
179.32(8)°]. The pyridine ring of HL>" ligand in the complex is

tilted by 21.92(14)° with respect to the mean plane of the 4,4'-bpy
coligand. In the HL?" ligand, the uncoordinated carboxylic acid
moiety interacts with lattice water molecule (O6---O3W 2.544(4)
A). Furthermore, the carboxylate oxygen atoms are hydrogen-
bonded with the coordinated water molecules as well as the lattice
water molecules, resulting in the formation of a three-dimen-
sional supramolecular network.

Table 2. Atomic coordinates and displacement parameters (in A%).

Table 2. continued.

Atom Site X y z Usso Atom Site X y z Usiso

H(6) 4e —0.0429 0.7370 0.2243 0.082 H(IWA) 4e 0.5049 0.5612 —0.1628 0.039
HQ2) 4e 0.3274 0.7976 0.2177 0.026 H(IWB) 4e 0.5041 0.6273 —-0.1603 0.039
H(4) 4e 0.1748 0.6230 0.3004 0.027 H(2WA) 4e 0.6761 0.5690 0.5455 0.036
H©) 4e 0.7742 0.6414 —-0.0090 0.036 H(Q2WB) 4e 0.6421 0.6330 0.5489 0.036
H(10) 4e 0.9453 0.6043 —0.0899 0.036 H(3WA) 4e —0.2332 0.7590 0.1727 0.083
H(12) 4e 0.9060 0.4327 0.1735 0.047 H(3WB) 4e -0.1753 0.8131 0.1119 0.083
H(13) 4e 0.7375 0.4749 0.2500 0.045

Table 3. Atomic coordinates and displacement parameters (in A%).

Atom Site X y z U]1 U22 U33 U12 U13 U23

Zn(1) 4e 0.58664(3)  0.60093(2)  0.19429(5)  0.0206(2) 0.0179(2) 0.0313(3) 0.0030(1) 0.0137(2)  —0.0007(1)
O(1) 4e 0.5486(2) 0.8093(1) 0.1659(3) 0.030(1) 0.016(1) 0.033(1) -0.0007(9) 0.012(1) 0.0005(9)
0(2) 4e 0.6261(2) 0.7085(1) 0.1547(3) 0.023(1) 0.020(1) 0.038(1) —0.0004(9) 0.015(1) —-0.0016(9)
0(3) 4e 0.4712(2) 0.5245(1) 0.2599(3) 0.027(1) 0.017(1) 0.034(1) 0.0009(9) 0.015(1) 0.0003(9)
O(4) 4e 0.2960(2) 0.5093(1) 0.3460(4) 0.025(1) 0.020(1) 0.045(1) —0.0006(9) 0.015(1) 0.005(1)
O(5) 4e 0.1166(2) 0.8128(1) 0.2595(6) 0.030(1) 0.030(2) 0.112(3) 0.007(1) 0.018(2) —0.008(2)
O(6) 4e 0.0259(2) 0.7155(1) 0.2421(5) 0.025(1) 0.035(2) 0.109(3) 0.002(1) 0.025(2) —-0.002(2)
N(1) 4e 0.4393(2) 0.6520(1) 0.2373(3) 0.020(1) 0.015(1) 0.022(1) 0.0009(9) 0.009(1) —0.0003(9)
N(2) 4e 0.7395(2) 0.5623(1) 0.1303(4) 0.021(1) 0.025(1) 0.037(2) 0.006(1) 0.014(1) —-0.000(1)
C(1) 4e 0.4331(3) 0.7170(1) 0.2174(4) 0.022(2) 0.020(2) 0.017(1) 0.001(1) 0.006(1) —-0.002(1)
C(2) 4e 0.3304(3) 0.7514(2) 0.2282(4) 0.024(2) 0.018(1) 0.022(2) 0.004(1) 0.004(1) —-0.001(1)
C(@3) 4e 0.2324(3) 0.7159(2) 0.2547(4) 0.021(2) 0.023(2) 0.023(2) 0.002(1) 0.004(1) —-0.003(1)
C4) 4e 0.2401(3) 0.6476(2) 0.2792(5) 0.019(2) 0.022(2) 0.030(2) —-0.002(1) 0.011(1) —-0.002(1)
C(5) 4e 0.3475(3) 0.6173(2) 0.2711(4) 0.023(2) 0.020(2) 0.023(2) —-0.001(1) 0.007(1) —-0.001(1)
C(6) 4e 0.5449(3) 0.7480(2) 0.1774(4) 0.022(2) 0.019(2) 0.020(1) —-0.001(1) 0.007(1) 0.000(1)
C(7) 4e 0.1188(3) 0.7533(2) 0.2537(5) 0.021(2) 0.029(2) 0.040(2) 0.003(1) 0.008(1) —0.006(1)
C(8) 4e 0.3727(3) 0.5438(2) 0.2953(4) 0.028(2) 0.016(2) 0.025(2) —-0.001(1) 0.008(1) 0.001(1)
C(©9) 4e 0.8017(3) 0.5987(2) 0.0292(6) 0.029(2) 0.022(2) 0.043(2) 0.006(1) 0.017(2) 0.004(1)
C(10) 4e 0.9039(3) 0.5765(2)  —0.0214(5) 0.031(2) 0.025(2) 0.040(2) 0.002(1) 0.021(2) 0.003(1)
C(11) 4e 0.9459(3) 0.5132(2) 0.0284(5) 0.020(2) 0.024(2) 0.031(2) 0.002(1) 0.011(1) —0.004(1)
C(12) 4e 0.8809(3) 0.4757(2) 0.1339(6) 0.038(2) 0.029(2) 0.059(2) 0.014(2) 0.029(2) 0.014(2)
C(13) 4e 0.7800(3) 0.5014(2) 0.1800(6) 0.037(2) 0.032(2) 0.054(2) 0.008(2) 0.030(2) 0.013(2)
O(1W)  4e 0.4941(2) 0.5934(1)  —0.1052(3) 0.034(1) 0.018(1) 0.031(1) 0.0001(9) 0.015(1) —-0.0010(9)
O(2W)  4e 0.6798(2) 0.6093(1) 0.4907(3) 0.024(1) 0.020(1) 0.032(1) 0.0031(8) 0.013(1) 0.0013(9)
O(BW) 4e -0.1677(2) 0.7810(1) 0.1968(5) 0.024(1) 0.039(2) 0.104(3) 0.001(1) 0.018(2) 0.002(2)
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