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Abstract

Co6H,:Ns05Cu, monoclinic, P2,/c (no. 14), a = 17.2262(10) A,
b = 7.34743) A, ¢ = 21.1086(11) A, B = 111.498(6)°,
V = 2485.8(2) A%, Z = 4, Rg((F) = 0.0629, WR,(F? = 0.1433,
T =2932) K.

CCDC no.: 2172883

Table 1 contains crystallographic data and Table 2 contains
the list of the atoms including atomic coordinates and
displacement parameters.

Source of material

All chemicals were of reagent grade and used as received
without further purification. The 4,4’-bis(imidazolyl)
biphenyl was obtained from Jinan Henghua Technology
Co., Ltd.. The 3-nitrobenzene-1,2-dicarboxylic acid was
purchased from Beijing Bailingwei Technology Co., Ltd..
Other chemical reagents were obtained from the Tianjin
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Table 1: Data collection and handling.

Crystal: Blue block

Size: 0.37 x 0.34 x 0.33 mm
Wavelength: Mo Ka radiation (0.71073 A)
u: 0.94 mm™!

Diffractometer, scan mode:
Bmax, completeness:
N(hkDmeasureds N(hk,)unique: Rint:
Criterion for /ops, N(hkl)g:
N(param)reﬁned:

Programs:

SuperNova, w

25.5° >99%

25925, 4609, 0.089

lobs >2 a(lobs)r 3869

361

Bruker [1], Olex2 [2], SHELX [3, 4]

Deen Chemical Reagent Co., Ltd.. The mixture of
3-nitrobenzene-1,2-dicarboxylic acid (H,3-Nbdc 21.3 mg,
0.1 mmol), 4,4’-bis(imidazolyl)biphenyl (bibp, 28.6 mg,
0.1 mmol), Cu(OAc),-4H,0 (20.3 mg, 0.1 mmol), EtOH (2 mL)
and H,0 (4 mL) was placed in a 23 ml Teflon-lined autoclave
at 393 K for four days, then cooled to room temperature.
Blue block crystals were obtained in ca. 58% vyield.
Elemental analysis calcd. (%) for C,cH,NsOgCu: C, 52.48;
H, 3.56; N, 11.77 Found: C, 52.42; H, 3.74; N, 11.62.

Experimental details

Using Olex2 [2]. The structure was solved with the SheLXT
[3] structure solution program and refined with the SheLXL
[4] refinement package. Hydrogen atoms were placed in
their geometrically idealized positions and constrained to
ride on their parent atoms. The Ujs, of the H-atoms were
constrained to 1.2 times U of their bonding carbon atoms
with C-H = 0.93 A (aromatic) and 1.5 times U, for the
hydrogen atoms at water with O-H = 0.85 A.

Comment

The aromatic 1,2-benzenedicarboxylic acids are widely used
constructing coordination polymers (CPs) with interesting
structures and properties not only because of their diversities
coordination modes (monodentate, bridging, chelating), but
also because of their strong thermal and chemical stabilities.
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Table 2: Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (A?).

Atom X y z Uiso*/Ueq
Cul 0.15767 (3) 0.40843 (6) 0.49484 (2) 0.02090 (17)
c1 0.2736 (2) -0.0474(5) 0.60176 (18) 0.0205 (8)
c2 0.2237(3) -0.1863(5) 0.61101 (19) 0.0237 (9)
c3 0.2571(3) -0.3136 (6) 0.6623 (2) 0.0350 (11)
H3 0.2235 -0.4082 0.6666 0.042*
C4 0.3384(3) -0.3035(7) 0.7068 (2) 0.0423(12)
H4 0.3589 -0.3874 0.7420 0.051*
C5 0.3894 (3) -0.1681 (6) 0.6988 (2) 0.0347 (11)
H5 0.4447 -0.1590 0.7285 0.042*
cé6 0.3567 (3) -0.0458(5) 0.64573(19) 0.0244 (9)
c7 0.2357 (2) 0.0982 (5) 0.54786 (19) 0.0230(9)
Cc8 0.1312(3) -0.1947 (5) 0.56855 (19) 0.0240 (9)
c9 0.2643 (3) 0.6549 (7) 0.4432 (3) 0.0517 (15)
H9 0.2205 0.6909 0.4041 0.062*
Cc10 0.3444 (3) 0.7116 (8) 0.4613 (3) 0.0556 (17)
H10 0.3654 0.7905 0.4371 0.067*
C11 0.3334 (3) 0.5279 (6) 0.5374(2) 0.0257 (9)
H11 0.3470 0.4577 0.5767 0.031*
C12 0.4744 (2) 0.6604 (5) 0.56325(19) 0.0227 (9)
C13 0.5267 (3) 0.7401 (7) 0.5354 (2) 0.0378 (11)
H13 0.5069 0.7679 0.4892 0.045*
C14 0.6091 (3) 0.7794 (7) 0.5758 (2) 0.0372(11)
H14 0.6441 0.8298 0.5558 0.045*
C15 0.6400 (3) 0.7448 (5) 0.64522(19) 0.0236 (9)
C16 0.5877 (3) 0.6597 (7) 0.6713 (2) 0.0425 (13)
H16 0.6076 0.6305 0.7173 0.051*
c17 0.5058 (3) 0.6151 (7) 0.6315 (2) 0.0416 (12)
H17 0.4723 0.5549 0.6508 0.050*
C18 0.7262 (3) 0.7990 (6) 0.68939 (19) 0.0240 (9)
Cc19 0.7676 (3) 0.9366 (6) 0.6696 (2) 0.0310 (10)
H19 0.7410 0.9944 0.6280 0.037*
c20 0.8475 (3) 0.9901 (6) 0.7102 (2) 0.0305 (10)
H20 0.8736 1.0844 0.6963 0.037*
c21 0.8883 (3) 0.9030(5) 0.77151(19) 0.0226 (9)
C22 0.8487 (3) 0.7664 (6) 0.7927 (2) 0.0280 (9)
H22 0.8758 0.7083 0.8341 0.034*
c23 0.7686 (3) 0.7158 (6) 0.7521(2) 0.0295 (10)
H23 0.7422 0.6240 0.7670 0.035*
C24 1.0065 (3) 0.9623 (5) 0.87996 (19) 0.0236 (9)
H24 0.9795 0.9277 0.9090 0.028*
C25 1.0311 (3) 1.0175 (7) 0.7869 (2) 0.0333 (10)
H25 1.0252 1.0276 0.7414 0.040*
C26 1.0991 (3) 1.0595 (6) 0.8418 (2) 0.0321 (10)
H26 1.1488 1.1055 0.8404 0.039*
Cul 0.15767 (3) 0.40843 (6) 0.49484 (2) 0.02090 (17)
N1 0.2577 (2) 0.5376 (4) 0.49077 (16) 0.0241 (7)
N2 0.3883 (2) 0.6299 (4) 0.52229 (17) 0.0244 (8)
N3 0.9721 (2) 0.9567 (5) 0.81159 (16) 0.0233 (7)
N4 1.0841 (2) 1.0240 (4) 0.90034 (15) 0.0225 (7)
N5 0.4148 (2) 0.0848 (5) 0.63521(19) 0.0356 (9)
01 0.23246 (17) 0.2575(4) 0.57209 (13) 0.0242 (6)
01w 0.06542 (17) 0.2820 (4) 0.51083 (14) 0.0273 (7)
H1WA 0.0153 0.3134 0.5032 0.041*
H1WB 0.0764 0.1692 0.5171 0.041*
02 0.2087 (2) 0.0575 (4) 0.48755 (14) 0.0365 (8)
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Table 2: (continued)
Atom X y z Uiso*/Ueq
o2w —-0.0406 (2) 0.0301(6) 0.61584 (17) 0.0583 (11)
H2WA -0.0057 0.0243 0.5960 0.088*
H2WB —-0.0865 0.0106 0.5831 0.088*
03 0.09033 (19) -0.0537 (4) 0.56467 (16) 0.0357 (8)
04 0.10246 (18) -0.3459(4) 0.54288 (15) 0.0319 (7)
05 0.4051 (2) 0.1294(5) 0.57752(17) 0.0484 (9)
06 0.4727 (3) 0.1381 (7) 0.6843 (2) 0.0919 (18)

The nitro-1,2-benzenedicarboxylates are widely used as
O-donor ligands to enrich the structural and functional di-
versities of coordination polymers because the N and O
atoms in the electron-withdrawing group (-NO-) can be not
only used as coordination sites, but also as donors or ac-
ceptors of hydrogen-bond interactions. We and other au-
thors have synthesized a large number of CPs with
interesting structures and excellent properties based on
3-nitrobenzene-1,2-dicarboxylic acid (H,3-Nbdc) [5-15].
However, the literature on the synthesis of CPs based on the
mixed H,3-Nbdc and 4,4’-bis(imidazolyl)biphenyl(bibp) li-
gands is relative rare [8].

X-ray crystallographic analysis reveals that the title
complex crystallizes in monoclinic crystal system, space
group P2,/c and features a two-dimensional grid layer.
The asymmetric unit contains one Cu(Il) ion, one 3-Nbdc
dianion, one bibp molecule, one coordinated water and
one guest water molecule, as shown in Figure (A: x, 1+, z;
B: -1+x,1.5-y,-0.5 +z). The Cu(Il) ion is five-coordinated
in a slightly distorted tetragonal-pyramidal geometry
[CuOsN,] with the one carboxylate O(1) atom belonging to
3-Nbdc anion, one O(1W) atom from coordinated water
molecule, and N(1) and N(4B) atoms from two symmetry-
related bibp molecules, while another carboxylate O(4A)
atom from symmetry-related 3-Nbdc dianion occupies the
apical site. The Cu-O bond lengths are 1.974(3), 2.002(3)
and 2.429(3) A, and the Cu-N bond lengths are 2.013(5) and
2.037(5) A, respectively.

Since the fivefold coordination geometry in the complex
does not correspond to a perfect tetragonal pyramid, we
used a convenient distortion parameter 7° for the quantita-
tive characterisation of the copper coordination polyhedron
[16]. The extreme values of distortion parameter (0 and 1)
are associated with an ideal tetragonal pyramid and a reg-
ular trigonal bipyramid. The distortion parameter of the ti-
tle compound is 0.23, the result reveals that the copper
coordination polyhedron is the predominantly tetragonal
pyramidal geometry (77%), additionally including a 23%
contribution of the trigonal-bipyramid state.
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The adjacent copper ions are linked by the carbox-
ylate groups of 3-Nbdc dianions adopting monodentate
coordination mode to form a metal-carboxylate chain
with the Cu--Cu distance of 7.3474 A. The metal-
carboxylate chains are further connected by bibp mole-
cules adopting exo-bidentate coordinated mode to pro-
duce a two-dimensional grid layer with the through-
ligand Cu---Cu separation of 17.3226 A. The discussed
layers, stacking along the c direction adopting a -ABAB-
mode, are cohered by interlayer hydrogen bonds forming
a bilayer structure. There is a hydrogen bond between the
coordinated water O(1W) and the carboxylate O(4) atom
from 3-Nbdc anion (O(1W)-H(1WA)---0(4): d = 2.732(4) A).
Secondly, it there is a hydrogen bond between free water
0(W) and the carboxylate O(3) and O(2) atoms from 3-
Nbdc anions (OQ2W)-H(WA)--0(3): d = 2.901(5) A;
0(QW)-H(QWB)---0(2): d = 2.989(5) A). Bilayers further
stack together to accomplish its entire three-dimensional
structure by offset-stacking m—m interactions between
imidazole ring and benzene ring of bibp molecules with
the centroid distance of 4.1312 A and the planar angle of
18.2°. It is obvious that H-bond interactions and n—m in-
teractions play important roles in the self-assembly and
enhanced the stability of resultant structure.
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