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Abstract
C28H22ZnN6O5, triclinic, P�1 (no. 2), a= 9.9400(9) Å,
b= 10.1638(8) Å, c= 13.0867(11) Å, α= 97.678(7)°,
β= 94.730(7)°, 
 = 98.694(7)°, V = 1288.09(19) Å3, Z= 2,
Rgt(F)=0.0692, wRref(F2)=0.1587, T = 293(2) K.

CCDC no.: 1460872

Table 1: Data collection and handling.

Crystal: Colorless, block,
size 0.18�0.20�0.23 mm

Wavelength: Mo Kα radiation (0.71073 Å)
µ: 10.05 cm�1

Di�ractometer, scan mode: multiwire proportional, φ and
ω scans

2θmax: 51°
N(hkl)measured, N(hkl)unique: 9063, 4754
Criterion for Iobs, N(hkl)gt: Iobs > 2 σ(Iobs), 3298
N(param)re�ned: 361
Programs: SADABS [5], SHELX [6]

Table 2: Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å2).

Atom Site x y z Uiso

H(6A) 2i 1.4428 0.7233 1.1084 0.083
H(4) 2i 0.2883 0.2318 0.4597 0.045
H(6) 2i 0.2994 0.6246 0.4545 0.045
H(8) 2i 0.4370 0.4995 0.7135 0.045
H(10) 2i 0.0235 0.3209 0.4162 0.061
H(11) 2i �0.1633 0.1685 0.3344 0.058
H(13) 2i 0.0242 0.1259 0.0772 0.060
H(14) 2i 0.2168 0.2661 0.1618 0.062
H(16) 2i 0.6298 0.0737 0.5647 0.065
H(17) 2i 0.8530 0.1604 0.5650 0.066
H(19) 2i 0.9086 0.1166 0.8627 0.067
H(20) 2i 0.6848 0.0234 0.8525 0.063
H(21A) 2i 1.0709 0.2547 0.6583 0.073
H(21B) 2i 1.1063 0.1238 0.6969 0.073
H(22A) 2i 1.1215 0.2347 0.8712 0.076
H(22B) 2i 1.2340 0.2992 0.8073 0.076
H(23A) 2i 1.0841 0.4616 0.7764 0.093
H(23B) 2i 1.0012 0.4075 0.8635 0.093
H(25) 2i 1.2617 0.6387 0.8292 0.087
H(26) 2i 1.4236 0.7711 0.9468 0.099
H(27) 2i 1.3197 0.5512 1.1595 0.112
H(28) 2i 1.1515 0.4188 1.0430 0.121

©2016 Juan Miao et al., published by De Gruyter.
This work is licensed under the Creative Commons Attribution-NonCommercial-NoDerivatives 3.0 License.

xf_wei@126.com


738 | Miao et al.: C28H22ZnN6O5

Table 3: Fractional coordinates and atomic displacement parameters (Å2).

Atom Site x y z U11 U22 U33 U12 U13 U23

Zn(1) 2i 0.42707(7) �0.01402(6) 0.69636(5) 0.0464(4) 0.0315(3) 0.0368(4) 0.0025(3) 0.0028(3) 0.0009(3)
O(1) 2i 0.3644(4) 0.1173(3) 0.6109(3) 0.056(3) 0.027(2) 0.048(2) 0.005(2) 0.004(2) 0.005(2)
O(2) 2i 0.4714(4) 0.2700(4) 0.7402(3) 0.073(3) 0.037(2) 0.044(2) 0.008(2) �0.009(2) 0.003(2)
O(3) 2i 0.4612(5) 0.7509(4) 0.7369(3) 0.097(4) 0.037(2) 0.042(2) 0.007(2) �0.008(2) 0.001(2)
O(4) 2i 0.3779(4) 0.8181(3) 0.5965(3) 0.055(2) 0.028(2) 0.038(2) 0.007(2) 0.003(2) 0.003(2)
O(5) 2i 0.2486(4) 0.4049(4) 0.3361(3) 0.055(3) 0.048(2) 0.036(2) �0.008(2) �0.004(2) 0.005(2)
N(1) 2i �0.3282(5) �0.0026(4) 0.1753(3) 0.049(3) 0.037(2) 0.035(2) �0.003(2) 0.006(2) �0.003(2)
N(2) 2i �0.4029(5) �0.0871(5) 0.0962(4) 0.052(3) 0.051(3) 0.038(3) �0.007(2) 0.001(2) 0.000(2)
N(3) 2i �0.3326(6) �0.0942(5) 0.0178(4) 0.062(4) 0.066(3) 0.035(3) �0.014(3) 0.002(3) �0.003(2)
N(4) 2i �0.2092(6) �0.0136(5) 0.0422(4) 0.063(4) 0.070(3) 0.036(3) �0.015(3) 0.005(3) �0.006(3)
N(5) 2i 0.6344(5) 0.0410(4) 0.7078(3) 0.041(3) 0.035(2) 0.040(3) 0.004(2) 0.000(2) 0.003(2)
N(6) 2i 1.3825(6) 0.6719(6) 1.0637(5) 0.067(4) 0.064(4) 0.063(4) �0.002(3) �0.013(3) �0.013(3)
C(1) 2i 0.4048(6) 0.2380(5) 0.6553(4) 0.039(3) 0.032(3) 0.048(3) 0.006(2) 0.010(3) 0.007(3)
C(2) 2i 0.4085(6) 0.7267(5) 0.6476(4) 0.040(3) 0.035(3) 0.045(3) 0.005(3) 0.013(3) 0.004(3)
C(3) 2i 0.3680(5) 0.3467(5) 0.5967(4) 0.031(3) 0.031(3) 0.041(3) 0.003(2) 0.007(2) 0.006(2)
C(4) 2i 0.3110(5) 0.3200(5) 0.4934(4) 0.035(3) 0.033(3) 0.040(3) �0.002(2) 0.001(3) 0.000(2)
C(5) 2i 0.2890(6) 0.4250(5) 0.4423(4) 0.044(3) 0.032(3) 0.033(3) �0.001(2) �0.001(2) 0.005(2)
C(6) 2i 0.3175(5) 0.5553(5) 0.4906(4) 0.037(3) 0.037(3) 0.041(3) 0.009(2) 0.001(3) 0.009(2)
C(7) 2i 0.3731(6) 0.5845(5) 0.5931(4) 0.044(3) 0.026(3) 0.045(3) 0.004(2) 0.012(3) 0.004(2)
C(8) 2i 0.3986(5) 0.4805(5) 0.6449(4) 0.037(3) 0.034(3) 0.038(3) 0.003(2) 0.006(3) 0.000(2)
C(9) 2i 0.1359(6) 0.3101(5) 0.2957(4) 0.045(3) 0.034(3) 0.040(3) �0.001(3) �0.006(3) 0.002(2)
C(10) 2i 0.0240(6) 0.2809(6) 0.3481(4) 0.044(4) 0.063(4) 0.036(3) 0.000(3) �0.001(3) �0.010(3)
C(11) 2i �0.0884(6) 0.1909(6) 0.2983(4) 0.038(3) 0.067(4) 0.034(3) 0.001(3) 0.001(3) �0.003(3)
C(12) 2i �0.0913(6) 0.1338(5) 0.1958(4) 0.053(4) 0.043(3) 0.034(3) 0.003(3) 0.003(3) 0.002(3)
C(13) 2i 0.0238(6) 0.1640(6) 0.1458(4) 0.059(4) 0.054(4) 0.031(3) �0.005(3) 0.007(3) �0.005(3)
C(14) 2i 0.1386(6) 0.2496(6) 0.1956(4) 0.055(4) 0.056(4) 0.037(3) �0.008(3) 0.014(3) �0.002(3)
C(15) 2i �0.2100(6) 0.0402(5) 0.1398(4) 0.044(3) 0.042(3) 0.032(3) �0.002(3) 0.002(3) 0.005(2)
C(16) 2i 0.6874(7) 0.0817(6) 0.6257(4) 0.055(4) 0.075(4) 0.032(3) 0.005(3) 0.006(3) 0.010(3)
C(17) 2i 0.8212(6) 0.1344(6) 0.6253(5) 0.053(4) 0.073(4) 0.039(3) 0.003(3) 0.011(3) 0.014(3)
C(18) 2i 0.9104(6) 0.1494(6) 0.7146(5) 0.042(3) 0.046(3) 0.048(3) 0.007(3) 0.000(3) 0.000(3)
C(19) 2i 0.8539(6) 0.1075(6) 0.8002(5) 0.049(4) 0.072(4) 0.043(4) 0.004(3) �0.006(3) 0.008(3)
C(20) 2i 0.7191(7) 0.0532(6) 0.7941(5) 0.059(4) 0.061(4) 0.038(3) 0.009(3) 0.004(3) 0.014(3)
C(21) 2i 1.0608(6) 0.2007(7) 0.7139(5) 0.041(4) 0.069(4) 0.064(4) 0.000(3) 0.001(3) �0.003(3)
C(22) 2i 1.1365(7) 0.2848(7) 0.8139(5) 0.046(4) 0.069(4) 0.066(4) 0.002(3) �0.006(3) �0.005(4)
C(23) 2i 1.0909(8) 0.4200(7) 0.8387(6) 0.079(5) 0.062(4) 0.079(5) �0.008(4) �0.019(4) 0.001(4)
C(24) 2i 1.1917(7) 0.5111(6) 0.9205(5) 0.054(4) 0.056(4) 0.059(4) �0.008(3) �0.007(3) �0.002(3)
C(25) 2i 1.2722(8) 0.6185(7) 0.8963(6) 0.085(5) 0.057(4) 0.065(5) �0.010(4) �0.022(4) 0.013(4)
C(26) 2i 1.3681(8) 0.6984(7) 0.9662(7) 0.090(6) 0.055(4) 0.089(6) �0.015(4) �0.021(5) 0.008(4)
C(27) 2i 1.3069(9) 0.5697(9) 1.0920(6) 0.107(7) 0.107(7) 0.050(4) �0.021(6) �0.015(5) 0.012(5)
C(28) 2i 1.208(1) 0.4892(9) 1.0217(6) 0.117(7) 0.095(6) 0.068(5) �0.045(5) �0.020(5) 0.026(5)

The �gure shows a part of the title structure (asymmetric
unit and symmetry related Zn). Tables 1–3 contain details of
the methods used and a list of the atoms including atomic
coordinates and displacement parameters.

Source of material
The title complex was synthesized under hydrothermal con-
ditions. A mixture of Zn(NO3)2 � 6H2O (0.1485 g, 0.5 mmol),
1,3-bis(4-pyridyl)propane (0.0991 g, 0.5 mmol; bpp), 5-(4′-
(tetrazol-5′′-yl)phenoxy)isophthalic acid (0.0653 g, 0.2 mmol;
TPI) and 10 mL deionized water was sealed in a Te�on-lined
stainless vessel (25 mL) and heated at 423 K for 48 h under
autogenous pressure, then cooled slowly to room tempera-
ture. Colorless block crystals were obtained by �ltration.

Experimental details
The hydrogen atomswere idealized and re�ned using a riding
model with the help of the SHELX-97 programm (AFIX 43, 23
option) [6].

Discussion
The coordination chemistry of pyridinecarboxylic, pyra-
zolecarboxylic, imidazolecarboxylic and tetrazolecarboxylic
acids based heterocyclic acids has been extensively stud-
ied and is mostly related to their good coordination ability
and diverse coordination modes [1–4]. In this study, we re-
port the structure of a new zinc(II) complex with the mix-
ture of 1,3-bis(4-pyridyl)propane (bpp) and 5-(4′-(tetrazol-5′′-
yl)phenoxy) isophthalic acid (TPI). The asymmetric unit of
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title complex contains one crystallographically independent
Zn(II) atom, one protonated bpp ligand, and one deproto-
nated TPI ligand. Each Zn(II) center is four-coordinated by
two nitrogen atoms from one bpp and one TPI ligand, two
oxygen atoms from TPI ligands to furnish a distorted tetrahe-
dral coordination geometry. The Zn-N/O bond lengths are in
the range of 2.015(4)–2.040(4) Å and 1.976(3)–1.989(4) Å, re-
spectively. Both carboxylate groups of the anionic TPI ligand
exhibit a monodentate coordination mode. Each TPI ligand
bridges three Zn(II) centers to construct a 1D polymeric lad-
der structure with the half-coordinated bpp ligands grafting
on two sides. Each ladder is further interlinked to form a
2D supramolecular layer motif through N—H· · · O hydrogen-
bonding (H· · · O= 2.080 Å) interactions between pyridine
rings and carboxylate oxygen atoms.

Acknowledgements: This work was supported by the Na-
tional Natural Science Foundation of China (21403058).
The authors thank the responsible editor for supplying the
�gure.

References

1. Kuai, H.-W.; Fan, J.; Liu, Q.; Sun, W.-Y.: Structural diversity
in imidazole and carboxylate-containing metal complexes
dependent on the alkaline reagents. CrystEngComm 14 (2012)
3708–3716.

2. Pachfule, P.; Chen, Y.; Sahoo, S. C.; Jiang, J.; Banerjee, R.:
Structural isomerism and e�ect of fluorination on gas
adsorption in copper-tetrazolate based metal organic
frameworks. Chem. Mater. 23 (2011) 2908–2916.

3. Guo, H.; Guo, X.; Wang, X.; Li, G.; Guo, Z.; Su, S.; Zhang, H.:
Interweaving of single-helical and equal double-helical chains
with the same helical axis in a 3D metal-organic framework.
CrystEngComm 11 (2009) 1509–1511.

4. Gu, Z.-G.; Liu, Y.-T.; Hong, X.-J.; Zhan, Q.-G.; Zheng, Z.-P.;
Zheng, S.-R.; Li, W.-S.; Hu, S.-J.; Cai, Y.-P.: Construction of
metal-imidazole-based dicarboxylate networks with topological
diversity: thermal stability, gas adsorption, and fluorescent
emission properties. Cryst. Growth Des. 12 (2012) 2178–2186.

5. Sheldrick, G. M.: SADABS, Siemens Area Detector Absorption
Corrected Software, University of Göttingen, Germany, 1996.

6. Sheldrick, G. M.: SHELXL, Program for solution and re�nement
of crystal structures, University of Göttingen, Germany, 1997.


	Crystal structure of catena-poly[(3-5-(4-(tetrazol-1-id-5-yl)phenoxy)benzene-1,3-dicarboxyato-3O:O:N)(4-(3-(pyridin-4-yl)propyl)pyridinium-N)zinc(II)], C28H22ZnN6O5



