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My PhD research activity aimed to enrich the realm of peptoids1 with novel compounds and new 

insights into their behavior and properties, investigating their potential applications.  

A new class of cyclic “arylopeptoids” was synthesized by the insertion of an aromatic ring and a 

methylene unit into the peptoidic backbone (Chapter 2). Tested as ion transporters of alkali metal cations, 

protons, and a series of anions through a phospholipid membrane, they highlighted the strong influence of the 

size of the macrocycle on the ion transport activity. 

Exploiting the ion complexation properties of cyclic peptoids, two cyclic hexamers were synthesized 

with three carboxyethyl side chains each, to promote the formation of Gd3+-complex as MRI-probes (Chapter 

3). When carboxyethyl side chains were alternated with methoxyethyl side chains, the cyclic peptoid 

coordinated Gd3+ and displayed good relaxometric properties, as revealed by 1H-relaxometric investigations.2 

The versatility of peptoids enabled us to explore the field of glycoscience as well. A library of cyclic 

peptoids, ranging from 4-mer to 16-mer, with appended propargyl groups was synthesized and underwent 

click chemistry with DNJ azido-derivatives (Chapter 4). This is the first example of cyclopeptoid-based 

iminosugar click-clusters that showed activity towards α-mannosidases inhibition and the highest multivalent 

effect in the correspondence of the 36-valent ligand.3 

This impressive outcome is the result of the modular synthetic approach of peptoids that enables for 

the insertion of an unlimited numbers and types of side chains.4  

Taking advantage of such feature, we synthesized a library of cyclic hexapeptoids with methoxyethyl 

and propargyl side chains, varying in the relative content and positions (Chapter 5). Studying their role in the 

solid-state assembly of cyclic hexapeptoids, they showed to promote a columnar arrangement in which the 

propargyl groups are the pillars and the methoxyethyl chains provide intercolumnar interactions and side-by-

side contacts.5 
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