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VII. GENERAL CONCLUSIONS 

 

“The science of today is the technology of tomorrow”   

Edward Teller 

 

 The aim of the present thesis was to examine the non-covalent interactions in 

supramolecules of mainly melamine (M) and cyanuric acid (CA), two daily 

chemical compounds. This thesis was also undertaken to evaluate the electronic and 

structural properties of some supramolecules in order to explain the self-assembling 

phenomenon. Therefore, the further purpose is the rational design of new materials. 

 Despite its exploratory nature, this study offers some insight into the self-

assembly of M and CA. Firstly, both compounds are able to assemble each other 

through halogen bonds, being the brominated CA the best option. However, the 

analogue with Iodine should also be verified. It is interesting to highlight that the 

halogenated derivatives of cyanuric acid have been widely used as halogenating 

reagents in organic synthesis, but they were never tested as self-assembling building 

blocks. Hence, this could bring new properties to a well-known material. 

 Second, it has been shown that, within the M-CA adduct, the hydrogen bonds 

lead to a reinforcement of the intramolecular interactions of both monomers. In 

addition, the study of bonding energies suggest that the self-assembly of the 

mentioned compounds does not follow a preferential path, and it does not show 

cooperativity effects, as it is usually assumed. Nevertheless, the formation of the 

rosette is conducted by a localized cooperativity in the outer region of the 

supramolecule, although there is no observable preference for cyclic arrangements.  

 The third point is that the complex M3AC1 was shown to be more energetically 

and topologically favored than the M1AC3 tetramer. This is in line with the 

experimental observation of a new phase of self-assembled monolayer of M:CA 

(1:1) over Au(111).  
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 The theoretical results shown herein provide also insights into the self-assembly 

of CA. This compound generates three different topologies when it is deposited as a 

monolayer, and they can coexist within the same layer. The computations have 

shown that one of those phases displays positive cooperativity, while the other one 

possess a stronger pair interaction. Therefore, during the self-assembling steps some 

competition between both arrangements may arise.  

 Finally, the most outstanding finding of this thesis is that the first hydrolysis by-

product of melamine, which is called ammeline (AM), performs better than the 

former as a self-assembling building block for the construction of hexameric 

rosettes. This is because not only does AM has a larger pair interaction energy than 

M but also it displays a great synergy. This is the first study of AM which examines 

its self-assembling capacities, providing a theoretical framework for designing 

supramolecular materials. Our results have also established a quantitative 

background for the ion recognition properties of M and AM. Whilst the hexameric 

rosettes of the former will only recognize anions, AM could coordinate both cations 

and anions. These findings provide a way in the field of rational design of materials, 

and therefore further experimental research needs to examine more closely the self-

assembling properties of M and AM. 
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