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Aminoglycosides are antibiotics of oligosaccharidic nature widely employed in clinics. They 
constitute, in turn, one of most important families of RNA ligands, being able to recognize 
specifically a great variety of viral or bacterial targets of biological relevance. Indeed, from a 
chemical-biology perspective, these compounds can be considered privileged architectures for the 
development of high affinity polyamine RNA ligands. Regarding their antibiotic activity, the 
emergence and dissemination of bacteria resistance phenomena has conferred to the search of new 
active compounds a character of urgency in the recent years. 
Unfortunately, despite the efforts made within this field during the last 20 years, the progress obtained 
to date can be described as modest. In our opinion, there are two main reasons that have obstructed 
the development of new compounds with novel activities. On the one hand, from a fundamental 
perspective, our comprehension of the intermolecular forces that determine the affinity and selectivity 
of the RNA/ligand interaction is still limited. On the other hand, aminoglycoside synthesis is 
inherently difficult, which has supposed a considerable obstacle to chemical-biology efforts. In 
particular, the high polarity and structural complexity of these compounds, together with the presence 
of a large number of chemically equivalent positions, make the preparation of new derivatives a 
considerable synthetic challenge. 
Here, we will address ways to overcome both limitations by employing new approaches based on 
dynamic combinatorial chemistry and NMR. It will be discussed the development of an experimental 
study of CH/p interactions in water that involved the design and synthesis of several compound 
libraries and the quantification of the stability of more than 100 complexes employing a dynamic 
combinatorial approach.[1] It will also be discussed the design of a novel methodology for the 
optimization of polyamine RNA ligands based on aminoglycosides using a combination of isotopic 
labelling and NMR techniques.[2] 
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