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Abstract
Porous salts have recently emerged as a promising new class of ultra tunable permanently micro porous solids. 

These adsorbents, which were first reported as ionic solids based on porous cations and anions, can be isolated from 
a wide variety of charged, permanently porous coordination cages. A challenge in realizing the full tunability of such 
systems, however, lies in the fact that the majority of coordination cages for which surface areas have been reported 
are comprised of charge-balanced inorganic and organic building blocks that result in neutral cages. As such, most 
reported permanently porous coordination cages cannot be used as reagents in the synthesis of porous salts. At a 
practical level, the TBAX/cage reactions, which are fully reversible upon isolation of the cage with the appropriate 
solvent, solubilize otherwise rigorously insoluble cages. 

Introduction
Anion binding is a fascinating strategy in chemistry that involves 

designing and synthesizing materials capable of interacting with specific 
anions through non-covalent interactions, such as hydrogen bonding, 
electrostatic interactions, and π-π stacking. Porous salts are a class of 
materials that combine the characteristics of both porous materials 
and ionic compounds. They have attracted significant interest due to 
their potential applications in various fields, including gas storage, 
catalysis, ion exchange, and drug delivery. This method significantly 
increases the solution processability of these highly porous solids. 
Toward the formation of new porous salts, halide binding also serves to 
incorporate charge on neutral cages and make them amenable to simple 
salt metathesis reactions to afford new porous salts based on anions 
and cations with intrinsic porosity [1]. A combination of diffraction 
methods and a suite of spectroscopic tools confirms speciation of the 
isolated solids, which represent a new class of highly tunable porous 
salts. Ultimately, this work represents a roadmap for the preparation of 
new porous solids and showcases the utility and broad applicability of 
anion binding as a strategy for the synthesis of porous salts.

Anion binding in porous salts

The synthesis of porous salts using anion binding strategies offers 
several advantages. By incorporating anion-binding motifs into the 
structure of the porous material, it becomes possible to selectively 
capture and release specific anions from solution or gas phase. 
This ability is particularly useful in applications like environmental 
remediation, where the removal of specific pollutants from water or 
gases is crucial [2]. Porous salts can be engineered to have high surface 
areas and well-defined pore structures, allowing for efficient anion 
binding. The interactions between the anions and the binding sites 
within the pores can lead to controlled guest-host interactions, altering 
the overall properties of the material. This often results in changes in 
porosity, stability, and even optical properties.

Applications and implications

The synthesis of porous salts through anion binding strategies 
opens up various practical applications. Some notable applications 
include:

Ion exchange: Porous salts with selective anion-binding sites can 
be employed for ion exchange processes, where unwanted anions are 
removed from solution and replaced with desired ions . This is useful 
in water purification and resource recovery.
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Gas storage and separation: Anion binding in porous salts can 
influence gas adsorption and separation properties. Specific anions 
can enhance the adsorption of certain gases, potentially leading to 
improved storage and separation capabilities.

Catalysis: The anion binding sites within porous salts can be 
designed to interact with specific catalytic intermediates, enhancing 
catalytic performance in various reactions.

Sensor development: The binding of certain anions can induce 
changes in the electronic, optical, or magnetic properties of porous 
salts, making them potential candidates for sensing applications.

Drug delivery: Porous salts with anion binding capabilities can be 
explored for controlled drug release applications, where anions in the 
physiological environment trigger the release of therapeutic agents [3].

Challenges and future directions

Despite the promising applications of porous salts synthesized 
through anion binding strategies, there are challenges to address. 
Designing and synthesizing materials with high selectivity for specific 
anions while maintaining stability and reproducibility can be complex. 
Furthermore, understanding the interplay between anion binding and 
the overall material properties is critical for tailoring these materials for 
practical applications.

In the future, research in this area could focus on:

	 Developing new anion binding motifs and strategies to 
enhance selectivity and binding affinity.

	 Exploring the use of computational methods to predict anion 
binding interactions and aid in material design.
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	 Investigating the scalability of synthesis methods and 
assessing the stability of porous salts under various conditions.

Methods
The synthesis of porous salts using anion binding strategies involves 

a combination of chemical synthesis, characterization techniques, 
and assessment of anion binding properties. The following steps are 
typically involved:

Design and synthesis: Designing the porous salt involves selecting 
appropriate building blocks with anion binding motifs. These motifs 
can include hydrogen bond donors/acceptors, metal cations, or 
π-conjugated systems. The building blocks are then assembled using 
appropriate synthetic methods, such as solvothermal or hydrothermal 
reactions, to yield the porous salt [4].

Characterization: Various characterization techniques are 
employed to confirm the successful synthesis and assess the structural 
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