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Abstract 

Seven mixed-ligand 1D coordination polymers [Zn2(4-bphz)(2-tpc)4]n (1), [Zn2(4-

bpmhz)(2-tpc)4]n (2), [Cd(4-bphz)2(2-tpc)2]n (3), [Zn(3-bphz)(2-tpc)2]n (4), [Zn(3-

bpmhz)(2-tpc)2]n (5), [Cd(4-bpmhz)(2-tpc)2]n·0.5n(4-bpmhz) (6), [Cd(3-bpmhz)(2-

tpc)2]n·0.5n(H2O) (7) (where 2-tpc = 2-thiophenecarboxylate, 4-bphz = 1,2-bis(pyridin-4-

ylmethylene) hydrazine, 4-bpmhz = 1,2-bis(1-(pyridin-4-yl)ethylidene)hydrazine, 3-bphz = 

1,2-bis(pyridin-3-ylmethylene)hydrazine, and 3-bpmhz = 1,2-bis(1-(pyridin-3-

yl)ethylidene)hydrazine) were prepared and studied using spectroscopic (FTIR, UV–Vis) 

and X-ray diffraction methods of analysis. Similarly, four bidentate-bridging azine ligands 

provide the polymers’ extension, while the different mononuclear/binuclear metal nodes 

demonstrate the variable metals’ coordination capacities that influence the crystal packing 

motifs and inclusion properties. The guest-free arrays 1–5 pack in parallel stacking modes, 

while the inclusion compounds 6 and 7 reveal criss-cross packing arrangements with large 

channels where guest molecules (4-bpmhz/water) serve as structure-directing templates in 

the formation of crystal structures. The distributions of different types of intermolecular 

interactions with respect to the percentage of stacking interactions in 1–7 were quantified 

by Hirshfeld surface and fingerprint plots analysis. The guest-exchange properties for 6 

and the solid state emissive properties for 1–7 are reported. 

Keywords: azomethyne ligands, coordination polymers, crystal structure, 

spectroscopic studies, inclusion properties, luminescence 

https://doi.org/10.1016/j.poly.2020.114702


 
 

References 
1. B. Li et al.Halogen bonding: a powerful, emerging tool for constructing high-

dimensional metal-containing supramolecular networks Coord. Chem. Rev. (2016) 

2. C.-T. Chen et al. One-dimensional coordination polymers: applications to material 

science Coord. Chem. Rev. (1993) 

3. S. Noro et al. CH4/CO2 and CH4/C2H6 gas separation using a flexible one-dimensional 

copper(II) porous coordination polymer Microporous Mesoporous Mater. (2015) 

4. A.Y. Robin et al. Coordination polymer networks with O- and N-donors: what they are, 

why and how they are made Coord. Chem. Rev. (2006) 

5. V. Lozovan et al. Chromism, positional, conformational and structural isomerism in a 

series of Zn(II) and Cd(II) coordination polymers based on methylated azine N N'-

donor linkers Polyhedron (2020) 

6. V. Lozovan et al. Water-sulfate anion interplay in the evolution of solid state 

architectures and emission properties of Zn and Cd coordination networks with four 

azine ligands J. Solid State Chem. (2020) 

7. Y. Lu et al. Synthesis and structural characterizations of nine non-covalent-bonded 

Zn2+, and Cd2+ supramolecules based on 3,5-dimethylpyrazole and carboxylates  

Polyhedron (2019) 

8. N. Palanisami et al. Non-covalently aggregated zinc and cadmium complexes derived 

from substituted aromatic carboxylic acids: synthesis, spectroscopy, and structural 

studies. Inorg. Chim. Acta (2013) 

9. M.-C. Yin et al. Synthesis, structure and luminescence properties of europium and zinc 

ionic complexes Polyhedron (2004) 

10. L. Yuan et al. Syntheses, structures and luminescence of Europium α-thiophene 

carboxylates coordination polymer and supramolecular compound Inorg. Chim. Acta 

(2004) 

11. V. Kuchtanin et al. Study of copper(II) thiophenecarboxylate complexes with N-

methylnicotinamide Polyhedron (2013) 

12. S. Rigin et al. Crystal structure and Hirshfeld surface analysis of new polymorph of 

racemic 2-phenylbutyramide Acta Cryst. E (2019) 

13. B. Li et al. Emerging multifunctional metal-organic framework materials Adv. Mater. 

(2016) 

14. J. Liu et al. Progress in adsorption-based CO2 capture by metal–organic frameworks 

Chem. Soc. Rev. (2012) 

15. J.-R. Li et al. Metal-organic frameworks for separations Chem. Rev. (2012) 

16. W.L. Leong et al. One-dimensional coordination polymers: complexity and diversity in 

structures, properties, and applications Chem. Rev. (2011) 

17. C.-P. Li et al. Dynamic structural transformations of coordination supramolecular 

systems upon exogenous stimuli Chem. Commun. (2015) 

18. A. Schneemann et al. Flexible metal–organic frameworks (Review Article) Chem. Soc. 

Rev. (2014) 

19. A. Rossin et al. 1D and 2D thiazole-based copper(II) coordination polymers: synthesis 

and applications in carbon dioxide capture. ChemPlusChem (2014) 

20. D.V. Soldatov Soft organic and metal-organic frameworks with porous architecture: 

from wheel-and-axle to ladder-and-platform design of host molecules J. Chem. Cryst. 

(2006) 

https://www.sciencedirect.com/science/article/pii/S0010854515300102
https://www.sciencedirect.com/science/article/pii/S0010854515300102
https://www.sciencedirect.com/science/article/pii/0010854593800365
https://www.sciencedirect.com/science/article/pii/0010854593800365
https://www.sciencedirect.com/science/article/pii/S1387181115001882
https://www.sciencedirect.com/science/article/pii/S1387181115001882
https://www.sciencedirect.com/science/article/pii/S0010854506000609
https://www.sciencedirect.com/science/article/pii/S0010854506000609
https://www.sciencedirect.com/science/article/pii/S0277538720300681
https://www.sciencedirect.com/science/article/pii/S0277538720300681
https://www.sciencedirect.com/science/article/pii/S0277538720300681
https://www.sciencedirect.com/science/article/pii/S0022459620301420
https://www.sciencedirect.com/science/article/pii/S0022459620301420
https://www.sciencedirect.com/science/article/pii/S0022459620301420
https://www.sciencedirect.com/science/article/pii/S027753871830754X
https://www.sciencedirect.com/science/article/pii/S027753871830754X
https://www.sciencedirect.com/science/article/pii/S0020169313002119
https://www.sciencedirect.com/science/article/pii/S0020169313002119
https://www.sciencedirect.com/science/article/pii/S0020169313002119
https://www.sciencedirect.com/science/article/pii/S027753870300620X
https://www.sciencedirect.com/science/article/pii/S027753870300620X
https://www.sciencedirect.com/science/article/pii/S0020169303004882
https://www.sciencedirect.com/science/article/pii/S0020169303004882
https://www.sciencedirect.com/science/article/pii/S0277538712008790
https://www.sciencedirect.com/science/article/pii/S0277538712008790
https://www.sciencedirect.com/science/article/pii/S2056989022025580
https://www.sciencedirect.com/science/article/pii/S2056989022025580


 
 

21. D. Chisca et al. Tuning structures and emissive properties in a series of Zn(II) and 

Cd(II) coordination polymers containing dicarboxylic acids and nicotinamide pillars 

CrystEngComm (2018) 

22. L. Croitor et al. 1,2-Cyclohexanedionedioxime as a useful co-ligand for fabrication of 

one-dimensional Zn(II) and Cd(II) coordination polymers with wheel-and-axle topology 

and luminescent properties CrystEngComm (2012) 

23. D. Chisca et al. From pink to blue and back to pink again: changing the Co(II) ligation 

in a two-dimensional coordination network upon desolvation CrystEngComm (2016) 

24. D. Chisca et al. MOF-71 as a degradation product in single crystal to single crystal 

transformation of new three-dimensional Co(II) 1,4-benzenedicarboxylate 

CrystEngComm (2016) 

25. M. Dua et al. Design and construction of coordination polymers with mixed-ligand 

synthetic strategy Coord. Chem. Rev. (2013) 

26. Z. Yin et al. The concept of mixed organic ligands in metal-organic frameworks: 

design, tuning and functions Dalton Trans. (2015) 

27. P. Deria et al. Ground-state versus excited-state interchromophoric interaction: 

topology dependent excimer contribution in metal−organicframework photophysics J. 

Am. Chem. Soc. (2017) 

28. M. Andruh Compartmental Schiff-base ligands—a rich library of tectons in designing 

magnetic and luminescent materials Chem. Commun. (2011) 


	Abstract
	Seven mixed-ligand 1D coordination polymers [Zn2(4-bphz)(2-tpc)4]n (1), [Zn2(4-bpmhz)(2-tpc)4]n (2), [Cd(4-bphz)2(2-tpc)2]n (3), [Zn(3-bphz)(2-tpc)2]n (4), [Zn(3-bpmhz)(2-tpc)2]n (5), [Cd(4-bpmhz)(2-tpc)2]n 0.5n(4-bpmhz) (6), [Cd(3-bpmhz)(2-tpc)2]n 0....
	Keywords: azomethyne ligands, coordination polymers, crystal structure, spectroscopic studies, inclusion properties, luminescence
	References

