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Metal-organic frameworks (MOFs), also known as porous coordination polymers (PCPs), have emerged in the last 
30 years as revolutionary molecular materials with applications in societal and industrially relevant domains such 
as storage of fuels (hydrogen and methane), capture of gases (e.g. greenhouse gases), separation, drug delivery 
and catalysis, among others.[1] Recent advances in this area in the past decade has resulted in an explosive growth 
in their preparation, characterization, and study, with more than 80.000 MOFs reported. The common property for 
all these open crystalline frameworks is their permanent porosity constructed from the assembly of inorganic subunits 
and organic linkers, providing an assortment of topologies and different architectures that can be intended by 
chemical design. 
Although chemical robustness of MOFs have been key features in terms of possible industrial applications, dynamic 
MOFs involving changes in their physical and structural properties upon an external stimulus are an interesting 
subclass of these crystalline materials as their response to various stimuli can be fine-tuned.[2,3] Typically, the 
reversible transformation occurs through well-defined transitions, but in some cases a “breathing” behaviour is 
observed. 
In this line, we will first discuss the formation of a highly stable MOF based on Fe(III) with a non-interpenetrated 
hierarchical crystal structure and an enhanced catalytic activity.[4] This MOF shows a continuous breathing 
behaviour with a reversible swelling upon solvent adsorption, which affects the planarity of the TTF linkers. This 
breathing behaviour directly impacts on its electrochemical properties and thus opens the way for the development 
of new electrochemical sensors.[5,6] On the contrary, the interpenetrated analogue, MUV-2-i, shows a reduced 
breathing capacity.[7] 

Then, we will show a solvent-free synthetic protocol compatible with FeII that serves to obtain single crystals of the 
iron analogue of ZIF-8, an elusive MOF.[8] This synthetic procedure is also compatible with the formation of ZIF-8 
and ZIF-67. This methodology is also valid for the formation of layered Fe(II)-imidazolate frameworks that can be 
exfoliated down to the monolayer.[9,10] 
Figure 1. a) Representation of the crystal structure of MUV-2 showing the mesoporous channels; b) Crystal 
structure of MUV-3, isostructural to ZIF-8. 
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