
Crystal structure of bis(tetrafluorophthlato-"O)(2,2'-bipyridine-

"2
N,N')copper(II), Cu(C8HF4O4)2(C10H8N2)

Jun Zhang*,I, Jing-Cheng ZhuII and Kun YingI

I College of Chemistry and Chemical Engineering, Luoyang Normal University, Luoyang 471022, Henan, P. R. China
II College of Physics and Electronic Information, Luoyang Normal University, Luoyang 471022, Henan, P. R. China

Received May 9, 2011, accepted and available on-line September 7, 2011; CCDC no. 1267/3568

Abstract

C26H10CuF8N2O8, triclinic, P1 (no. 2), a = 9.720(1) Å,
b = 11.608(1) Å, c = 12.719(2) Å, + = 68.273(1)°,
* = 72.623(1)°, & = 81.361(1)°, V = 1271.0 Å3, Z = 2,
Rgt(F) = 0.031, wRref(F

2) = 0.083, T = 296 K.

Source of material

The mixture of Cu(OAc)2 ) H2O (20.0 mg, 0.1 mmol) and
tetrafluorophthlic acid (23.6 mg, 0.1 mmol), 2,2'-bipyridine
(31.2 mg, 0.2 mmol) were added to a H2O solution (15 ml) in a
Teflon lined stainless steel reactor. The mixture was heated at
433 K for 3 days, and then slowly cooled down to room tempera-
ture for crystallization of the blue crystals of the title compound.

Discussion

In recent years, the rational design of coordination polymers
based on multitopic or flexible bridging ligands as linkers and
metal centers as connectors, represents one of the most rapidly
developing fields owing to their potential as functional materials
with electronic, magnetic, optical and catalytic applications [1-
9]. It is well known that organic ligands play a crucial role in the
design and construction of desirable frameworks. The changes in
symmetry flexibility and length of organic ligands can result in a
remarkable class of material bearing diverse architectures and

functions [10-14]. Phthalic acid and its derivatives present versa-
tile coordination modes that may yield predetermined networks.
In the crystal structure of the title compound, the asymmetric unit
consists of one Cu(II) ion, two tetrafluorophthlate and one 2,2'-
bipyridine (bipy) ligand. The copper(II) ion is four-coordinated
by two N atoms from a chelating bipy and two O atoms from the
deprotonated 1-carboxyl groups of two tetrafluorophthlate
ligands, forming a slightly distorted parallelogram. The bond
angles around central Cu(II) ion are 89.32(7)°, 94.55(7)°,
94.70(7)°, 81.47(8)°, adding up to 360.04°. The bond lengths are
d(Cu—N) = 1.983(2) Å and 1.974(2) Å, d(Cu—O) = 1.946(2) Å
and 1.949(2) Å. In the complex, there exist inter-molecular hy-
drogen bonds: d(O4–H4)))O6) = 2.542(2) Å and d(O8–H8)))O2) =
2.558(3) Å between two carboxyl of tetrafluorophthlate. An ex-
tended two-dimensional network of hydrogen bonds contributes
to the stability of the structure.
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Crystal: blue block, size 0.17 " 0.25 " 0.28 mm
Wavelength: Mo K+ radiation (0.71073 Å)
.: 9.75 cm&1

Diffractometer, scan mode: Bruker SMART Apex II, #/%
2,max: 51°
N(hkl)measured, N(hkl)unique: 9702, 4682
Criterion for Iobs, N(hkl)gt: Iobs > 2 )(Iobs), 3895
N(param)refined: 408
Programs: SHELXS-97, SHELXL-97,

SHELXTL [15]

Table 1. Data collection and handling.

H(4) 2i 0.2787 &0.1312 0.7461 0.071
H(8) 2i 0.6446 0.1562 &0.2322 0.104
H(18) 2i 0.9663 &0.3557 0.1752 0.062
H(19) 2i 1.0545 &0.2615 &0.0260 0.072
H(20) 2i 0.9445 &0.0778 &0.1220 0.069
H(21) 2i 0.7564 0.0118 &0.0145 0.059
H(23) 2i 0.8579 &0.4372 0.3704 0.064
H(24) 2i 0.7400 &0.4981 0.5693 0.076
H(25) 2i 0.5596 &0.3693 0.6376 0.067
H(26) 2i 0.4967 &0.1861 0.5065 0.056

Table 2. Atomic coordinates and displacement parameters (in Å2).

Atom Site x y z Uiso

_____________
* Correspondence author (e-mail: zhjosso@sina.com)

Cu(1) 2i 0.58853(3) &0.04879(2) 0.24322(2) 0.0343(2) 0.0314(2) 0.0338(2) 0.0100(1) &0.0079(1) &0.0116(1)
N(1) 2i 0.7483(2) &0.1166(2) 0.1400(2) 0.035(1) 0.033(1) 0.036(1) 0.0058(8) &0.0092(9) &0.0148(8)

Table 3. Atomic coordinates and displacement parameters (in Å2).

Atom Site x y z U11 U22 U33 U12 U13 U23
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N(2) 2i 0.6353(2) &0.2026(2) 0.3639(2) 0.033(1) 0.033(1) 0.035(1) 0.0037(8) &0.0086(9) &0.0112(8)
O(1) 2i 0.4262(2) 0.0028(2) 0.3523(1) 0.0315(9) 0.0428(9) 0.0398(9) 0.0099(7) &0.0090(7) &0.0180(8)
O(2) 2i 0.2498(2) &0.0595(2) 0.3083(2) 0.047(1) 0.071(1) 0.064(1) 0.0002(9) &0.0076(9) &0.050(1)
O(3) 2i 0.2463(2) &0.1626(2) 0.5884(2) 0.056(1) 0.037(1) 0.046(1) 0.0080(8) &0.0160(9) &0.0182(8)
O(4) 2i 0.2428(2) &0.0649(2) 0.7108(2) 0.061(1) 0.042(1) 0.047(1) 0.0081(9) &0.0315(9) &0.0148(8)
O(5) 2i 0.5543(2) 0.1007(1) 0.1168(1) 0.050(1) 0.0305(9) 0.0369(9) 0.0117(7) &0.0150(8) &0.0135(7)
O(6) 2i 0.6292(2) 0.2453(2) 0.1619(2) 0.071(1) 0.042(1) 0.062(1) 0.0032(9) &0.045(1) &0.0115(9)
O(7) 2i 0.7369(2) 0.2374(2) &0.1315(2) 0.041(1) 0.075(1) 0.063(1) 0.007(1) &0.0170(9) &0.039(1)
O(8) 2i 0.5757(2) 0.1934(2) &0.2013(2) 0.046(1) 0.104(2) 0.092(2) 0.003(1) &0.016(1) &0.076(2)
F(1) 2i 0.0300(2) 0.1080(1) 0.7052(1) 0.0424(8) 0.0590(9) 0.0383(8) 0.0035(7) &0.0045(6) &0.0264(7)
F(2) 2i &0.0853(2) 0.3099(2) 0.5699(2) 0.061(1) 0.0526(9) 0.072(1) 0.0238(8) &0.0107(9) &0.0366(8)
F(3) 2i &0.0249(2) 0.3590(1) 0.3358(2) 0.073(1) 0.0438(9) 0.066(1) 0.0216(8) &0.0302(9) &0.0094(8)
F(4) 2i 0.1480(2) 0.2026(1) 0.2379(1) 0.070(1) 0.0575(9) 0.0349(8) 0.0042(8) &0.0191(7) &0.0131(7)
F(5) 2i 0.3509(2) 0.3734(2) 0.1920(1) 0.071(1) 0.062(1) 0.0447(9) 0.0101(8) &0.0120(8) &0.0297(8)
F(6) 2i 0.1767(2) 0.5261(2) 0.0691(2) 0.066(1) 0.064(1) 0.103(2) 0.0360(9) &0.024(1) &0.045(1)
F(7) 2i 0.2117(2) 0.5489(2) &0.1578(2) 0.081(1) 0.051(1) 0.105(2) 0.0206(9) &0.066(1) &0.014(1)
F(8) 2i 0.4264(2) 0.4201(2) &0.2605(1) 0.087(1) 0.061(1) 0.0411(9) &0.0118(9) &0.0336(9) &0.0050(7)
C(1) 2i 0.1882(2) 0.0722(2) 0.4205(2) 0.028(1) 0.033(1) 0.035(1) 0.0020(9) &0.008(1) &0.016(1)
C(2) 2i 0.1585(2) 0.0463(2) 0.5424(2) 0.025(1) 0.034(1) 0.034(1) 0.0004(9) &0.0087(9) &0.014(1)
C(3) 2i 0.0655(2) 0.1284(2) 0.5897(2) 0.031(1) 0.043(1) 0.032(1) &0.002(1) &0.004(1) &0.019(1)
C(4) 2i 0.0039(3) 0.2323(2) 0.5213(2) 0.035(1) 0.041(1) 0.052(2) 0.011(1) &0.009(1) &0.026(1)
C(5) 2i 0.0332(3) 0.2571(2) 0.4033(2) 0.041(1) 0.032(1) 0.050(2) 0.008(1) &0.017(1) &0.011(1)
C(6) 2i 0.1230(3) 0.1757(2) 0.3546(2) 0.038(1) 0.042(1) 0.033(1) 0.001(1) &0.010(1) &0.013(1)
C(7) 2i 0.2963(3) &0.0042(2) 0.3555(2) 0.036(1) 0.036(1) 0.031(1) 0.004(1) &0.005(1) &0.014(1)
C(8) 2i 0.2212(2) &0.0714(2) 0.6154(2) 0.024(1) 0.040(1) 0.033(1) &0.001(1) &0.0039(9) &0.013(1)
C(9) 2i 0.4791(2) 0.3073(2) 0.0326(2) 0.035(1) 0.029(1) 0.036(1) 0.0026(9) &0.014(1) &0.010(1)
C(10) 2i 0.4973(2) 0.3184(2) &0.0843(2) 0.036(1) 0.030(1) 0.034(1) &0.003(1) &0.011(1) &0.009(1)
C(11) 2i 0.4078(3) 0.4022(2) &0.1465(2) 0.052(2) 0.036(1) 0.037(1) &0.008(1) &0.021(1) &0.005(1)
C(12) 2i 0.3000(3) 0.4718(2) &0.0961(3) 0.053(2) 0.032(1) 0.064(2) 0.007(1) &0.034(1) &0.007(1)
C(13) 2i 0.2821(3) 0.4606(2) 0.0177(3) 0.044(2) 0.035(1) 0.067(2) 0.012(1) &0.018(1) &0.022(1)
C(14) 2i 0.3732(3) 0.3809(2) 0.0803(2) 0.048(2) 0.035(1) 0.040(1) 0.004(1) &0.012(1) &0.016(1)
C(15) 2i 0.5636(3) 0.2102(2) 0.1103(2) 0.038(1) 0.035(1) 0.032(1) 0.006(1) &0.010(1) &0.010(1)
C(16) 2i 0.6178(3) 0.2459(2) &0.1418(2) 0.041(1) 0.042(1) 0.034(1) &0.006(1) &0.007(1) &0.012(1)
C(17) 2i 0.8090(2) &0.2253(2) 0.1957(2) 0.032(1) 0.032(1) 0.043(1) 0.006(1) &0.014(1) &0.019(1)
C(18) 2i 0.9242(3) &0.2811(3) 0.1356(2) 0.049(2) 0.048(2) 0.054(2) 0.019(1) &0.011(1) &0.023(1)
C(19) 2i 0.9764(3) &0.2252(3) 0.0158(3) 0.050(2) 0.062(2) 0.056(2) 0.017(1) 0.002(1) &0.028(2)
C(20) 2i 0.9121(3) &0.1158(3) &0.0411(2) 0.064(2) 0.057(2) 0.039(2) 0.008(2) 0.002(1) &0.019(1)
C(21) 2i 0.7991(3) &0.0633(2) 0.0237(2) 0.057(2) 0.042(1) 0.038(1) 0.011(1) &0.007(1) &0.011(1)
C(22) 2i 0.7430(2) &0.2764(2) 0.3241(2) 0.035(1) 0.030(1) 0.043(1) 0.005(1) &0.013(1) &0.015(1)
C(23) 2i 0.7839(3) &0.3869(2) 0.3990(2) 0.063(2) 0.038(2) 0.054(2) 0.017(1) &0.020(1) &0.015(1)
C(24) 2i 0.7141(4) &0.4229(3) 0.5176(3) 0.079(2) 0.042(2) 0.052(2) 0.012(2) &0.020(2) &0.001(1)
C(25) 2i 0.6068(3) &0.3472(3) 0.5581(3) 0.062(2) 0.049(2) 0.041(2) 0.002(1) &0.010(1) &0.002(1)
C(26) 2i 0.5698(3) &0.2378(2) 0.4791(2) 0.043(2) 0.044(2) 0.045(2) 0.006(1) &0.007(1) &0.012(1)

Table 3. Continued.

Atom Site x y z U11 U22 U33 U12 U13 U23


