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The use of weak intermolecular forces can give rise to supramolecular architectures various 
morphologies and properties with potential applications in chemistry, materials science and 
nanotechnology.1 Nowadays, the molecular self-assembly is a well-known field where many 
research efforts have been made,2 but the self-organization of nano- and mesoscopic objects 
or systems from discrete molecules is not very predictable. 

Polychlorotriphenylmethyl (PTM) radicals can be included in the molecular skeleton of the 
molecules in order to give different properties to the self-organized system. PTM radicals 
present a magnetic dipole moment and electrochemical activity, and the functionalization of 
these molecules have permitted to use these radicals to prepare new molecular materials that 
show specific properties, like in molecular switches in solution3a and on surface3b, ONL 
systems,4 porous magnets5 and systems that shows intramolecular electronic transference 
phenomena.6  

In previous works, PTM derivatives were covalently anchored to different surfaces by 
formation of self-assembled monolayers (SAMs).3b,7 Another approach that has been 
employed is the study of the physisorption of a PTM-radical derivatives on HOPG. The 
functionalization of these PTMs consists in some attached alkyloxy chains (three, or two 
chains in metha or ortho positions) that dramatically changes the thermal properties of the 
molecules. Thus, compounds 1 and 2 are solid at room temperature, but 3 shows a liquid-like 
behaviour, as POM and DSC studies reveal. Some of those radicals organize on HOPG  
forming lamellar structures.8 

The AFM studies of 1 and 2 on graphite shows this very well ordered structure (Figure 2), due 
to the fact that they have two crearly distinct regions that interact very differently between 
themselves (interactions between the PTM heads and between the aliphatic chains). This 
prompted us to study, following the work of T. Nakanishi et al.9 with C60, the formation of 
hierarchically organized supramolecular architectures using different solvents to precipitate 
the PTM radical. This investigation opened the possibility to study the multifunctional PTM-
derivative molecules (Figure 1) as potential building blocks for preparing supramolecular 
materials with unique morphologies.  

Indeed, we have found micro-objects with compounds 1 and 2 from a large variety of 
solvents, obtaining different sized objects between 2 and 40 micrometres, like desert-roses, 
particles, plates and fibers, as shown in a SEM image (Figure 3). The formation of 
hierarchically assembled PTM-micro-objects is an important step in the field of molecular 
magnetism because of they can present promising magnetic interactions between radicals 
compared with the non-structured bulk (as seen in EPR studies).  
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Figure 1. Molecules 1, 2, and 3, PTM derivatives. 
 

                            
        Figure 2. AFM image of 1 on HOPG.  Figure 3. SEM image of 1 from a iPrOH solution. 
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