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Metal -Organic Frameworks

Metal -Organic Frameworks (MOFs) or Porous Coordination network (PCNSs):

Crystalline hybrid materials with permanent porosity

A Organic -inorganic modular materials *
A Crystalline solids (self -assembly, reversibility)
A High surface area, upto7300m 2g-t + —
A Pore distribution and pore volume defined by
the crystal structure (microporosity , IUPAC )
A High chemical purity

Special issue: Chem. Rev. , 2012 , 112, 2,673 i 674.
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MOFs: history

Metal -Organic Frameworks (MOFs): standing on the shoulder of giants
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MOFs: structure by design

Metal -Organic Frameworks ( MOFs ):

A 1700 -1989 : coordination polymers (CP)and microporous /nanoporous

materials are well -defined and distinct materials classes

A 1989 : seminal work by Prof. Hoskins and Robson : rational design of

three dimensional CP using a crystal engineering approach

A 1997/1998  : Prof. Kitagawa , Prof. Yaghi described the first examples of

microporous coordination polymers
A 2003 : reticular synthesis proposed as rationale approach to MOF design

A 2020: More than 100000 crystal structure of MOF materials (CSD)

...Find the needle in the haystack...

Small , 2021 , 17, 2006351, Mol. Front.J. , 2019 , 03, 66 -83.
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Structure by design: parameters

A Primary components: inorganic cations/clusterand  organic
ligands

A Topology (MOF family )

A lIsoreticular MOF

A Multivariate MOF

A Interpenetration

A Framework flexibility

A Morphology (powder, nanocrystalline , single crystal , € )

A Interaction with guests molecules

Science , 2013 , 341, 1230444; Science, 2010 , 327, 846 -859;
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Structure by design: example

MOF -5
(1998)

Basic zinc Terephtalate
acetate cluster ligand Simple cubic structure

Science , 2013 , 341, 1230444; Science, 2010 , 327, 846 -859;
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Structure by design: Isoreticular expansion

Lenghtening or functionalization of the organic ligand produces MOF

with expanded frameworks without affecting the framework topology
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Science , 2013 , 341, 1230444; Science, 2010 , 327, 846 -859;
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Structure by design: Interpenetration

Different frameworks can be entangled one another generating a

mechanical linkage.

CO,H
racemic H,1 a-MUF-9 PIP-MUF-9 B-MUF-9
noninterpenetrated partially interpenetrated doubly interpenetrated
P43m space group P43m space group Pn3m space group

Nature Chemistry , 2016 , 8, 250 -257.
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Structure by design: multivariate MOF

Functionalized ligands installed at random or in precise sequence to

tune MOF properties and pore surface properties.
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ACS Cent. Sci. , 2018 , 4,11, 1457 1 1464.
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Structure by design: towards complexity
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