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In the present communication, we have reported the construction of a series of Cd(II)-MOFs using
conformationally flexible ligand (CFL); 3,3′,5,5′-tetramethyl-4,4′-bipyrazolyl (H2BPz), flexible bent ligand
(FBL); methylenebis-(3,5-dimethylpyrazole) (H2MBPz) and positional isomer of naphthalene disulfonic acid
salt ligands (1,5-NDS, 2,6-NDS). By using these ligands, four new coordination polymers namely
[Cd(H2MBPz)2∙1,5-NDSA]n (NDS-MOF-1), [Cd(H2BPz)∙1,5-NDSA]n (NDS-MOF-2), {[Cd(H2MBPz)2]2+∙2,6-
NDSA2−}n (NDS-MOF-3) and {[Cd(H2BPz)2]

2+∙2,6-NDSA2−}n (NDS-MOF-4) have been synthesized. The crystal
structure analysis revealed that the employment of positional isomeric naphthalene disulfonic acid salts resulted
in different architectures ranging from one dimensional chain to two dimensional grid network and further con-
nected into a three dimensional supramolecular structure through intermolecular hydrogen bonds, π⋯π and C–
H⋯π interactions. In addition, the photophysical properties and thermal stability studies for all the NDS-MOFs
1–4 were also investigated.

© 2015 Elsevier B.V. All rights reserved.

During the past several years, metal-organic frameworks (MOFs)
have gained huge attraction to become one of themost rapidly develop-
ing research areas in chemical and material sciences and emerged as an
important ancestor of porousmaterials. This is not only because of their
intriguing network [1] topologies, but also due to their exploitable prop-
erties for potential applications including gas adsorption and separa-
tion, catalysis, luminescence, sensing, and proton conduction [2–6].

In literature, as there is a prolific production of MOFs based on rigid
ligands, the design, synthesis and applications ofMOFs based on flexible
ligands have so far attracted peerless attention [7]. Therefore, the con-
struction of flexible ligands based MOFs has been found to be difficult
due to the flexibility of ligands that can adopt different conformations
via bending, twisting, or rotating and thus lead to distinct symmetries
during self-assembly process [8]. Although various azoles based flexible
ligands have been used for the construction of one, two and three di-
mensional coordination polymers [9]. In the category of flexible ligands,
H2BPZ and H2MBPz have received considerable attention as a better
linker and both serve as a neutral bridging, bidentate ligand to connect
two metal ions [10–15]. The extensive work has been carried out using
these attractive and structurally simple ligands from which several po-
rous and the helical nature of coordination polymer has been reported
[16].

In comparison to carboxylates and even phosphonates, sulfonate
coordination polymer is still very unexplored because of the spherical

and poor ligating in the nature of the SO3 group but conventionally,
dynamic behavior of sulfonate framework is more dominant than the
robustness of sulfonate coordination. Many literatures are available in
the different coordination modes of sulfonate by changing the substitu-
ent on the arenesulfonate [17]. Here we report the change in coordina-
tion behavior of the sulfonate group to the metal center by changing
the position of sulfonate group from α to β of the naphthalene. Cai
et al. prepared aqua metal sulfonate salts from the aqueous solution of
metal sulfonate and reported the tunable coordination behavior of
arenedisulfonate in metal sulfonate with the addition of amino acid
[18]. Also on introducing the other auxiliary ligands to themetal center,
the sulfonate anion and water compete for the coordination with the
metal center [19].

The tridentate sulfonate anions have received significant interest as
they may give intricate and diverse supramolecular architecture [20]. In
general, the use of multifunctional sulfonates such as arenedisulfonates
has been directed toward the formation of pillared layermetal sulfonates,
microporous andnanoporous solids, etc. [21]. In recent years, variousflex-
ibleN-donor azole based ligandMOFs togetherwith aromatic andaliphat-
ic carboxylates have been reported [22]. However, coordination polymers
based on these flexible azoles and sulfonates are very limited [23].

In this report, we have synthesized and structurally analyzed a series
of MOFs, derived from amixed ligand system viz. H2Bpz and H2MBPz as
well as various isomeric disulfonates i.e. 1,5-NDS and 2,6-NDS
(Scheme 1).

The implementation of a methodical approach has extended
researchers to understand the effect of positional isomer of
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naphthalenedisulfonate on the coordination behavior of sulfonate and
conformation of H2BPz and H2MBPz ligands. Although the exploitation
of structural diversity of sulfonates and pyrazole has been performed
separately, to the best of our knowledge, there are no reports in

literature about the effect of the change in conformation of H2BPz and
H2MBPz with different isomers of naphthalenedisulfonates.

Single crystal X-ray diffraction analysis revealed that NDS-MOF-1
crystallizes in the monoclinic crystal system with P2/n space group

Scheme 1. Synthesis of MOFs 1–4.

Fig. 1. View of 2D sheet representing the interaction of positional isomer of sulfonates with the 1D tape of metal and H2MBPz.
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