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Welcome back! 
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We take another look at MOF-5. This time we will consider the effects of using different organic 

SBUs to create a structure like this. 
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Now, what will happen if we leave the inorganic building unit as it is and just vary the organic 

building unit? There are plenty of alternatives available. We can take for example an organic 

building unit that has more than just one aromatic ring. 

 

If biphenyldicarboxylic acid is chosen as a linker between the inorganic clusters, we have an 

organic SBU that is now twice as large as the original linker. And this leads of course - as you 

may very well imagine - to a framework with bigger pores. 
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And naturally the “inventors” of MOF-5 have studied these systems to a great extent. They used 

all linkers with different lengths that they could lay their hands on. These are just a few of them. 

And the researchers working on this system managed to get all these linkers into the same 

arrangement as in MOF-5. 
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Using the elongated linker systems often leads to an “entanglement” in the crystal structure. 

This is called interpenetration, meaning that a second, identical network may be formed. The 

two networks are interwoven with each other. 

 

Those two networks then block occupy each other’s pores, which may increase the overall 

stability of the two frameworks but effectively reduces the available pore volume 
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So far we have only looked at linear linkers, linkers that have the minimum number of extension 

points, namely two. 

 

But of course other organic building blocks can be used as well. For example, benzene 

tricaboxylic acid, which is mostly just shortly called BTC. 

 

 



The BTC linker is in fact used in combination with Copper 2+ in one of the most prominent 

MOFs. This is MOF was named after the university where it has been discovered and this was 

the Hong-Kong University of Science and Technology. So its name is HKUST-1. Sometimes it is 

named after its constituents: Copper-BTC. 

 

Copper-BTC can be prepared very easily without much effort. And it is quite stable. And I guess 

that’s why it is so popular among chemists, who are interested in MOFs. 

 

Let’s take a look at this beautiful structure. We already discussed the inorganic SBU in the last 

chapter. This is a copper paddle-wheel and it has a connectivity of four. 

 

Now, since the linker used in this system has three carboxylic carbons, we call it a three-

connecting node. And this affects the overall structure. The three-connecting linker now leads to 

a three-dimensional structure of the framework. We will discuss this structure in detail in the 

next chapter. 

 

For now, just take it like it is: A network that consists of three-connecting (the organic SBU) and 

four-connecting nodes (the inorganic SBU). 
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Another linker that is very similar to the BTC linker is this one. It has the same arrangement of 

the carboxylic groups. But this one is decorated with an amino group. MOFs made from this 

linker have been developed in our group. 

 

And you can, in fact, obtain the same structure as in HKUST-1 but now with amino groups 

pointing into the pores. Adding functional groups to the organic SBU ahead of the preparation of 

the MOF is a great way to alter the MOF structure and to create a vast variety of different 

reactivities inside a MOF. 

 

Why? Because the methods of organic chemistry allow to synthesize an almost infinite number 

of different linker molecules. 
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Concerning the complexity of the organic SBUs the sky is the limit. This MOF for example uses 

a rather large molecule as a linker. Here we have four carboxylic groups that are relatively far 

apart from each other. Also this linker has an inherent chirality. We have talk about chirality 

shortly in the last chapter, when we introduced screw axes. This chirality is then reproduced in 

the MOF made from this linker. 

 

Furthermore, apart from the carboxylic groups this linker can coordinate to transition metals via 

the phenolic groups. Even after the synthesis of the framework, for example, Titanium can be 

introduced into the MOF. 



This allows the use of such systems as the heterogeneous catalysts for the selective 

preparation of compounds that are normally formed as a mixture of mirror-images. 

 

This structure is rather complicated and difficult to represent in a video. We have prepared 

VESTA files for a selection of MOF-structures. Take a look at them and explore them on your 

own. 


