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Report: 
 
 In the course of our studies on supramolecular polymers based on hydrogen-bonding, 
we introduced Janus-type recognition sites (Scheme 1), capable of reversible binding into 
predicted ribbon-like (Janus 1a and 1b) and sheet-like (Janus 2) “primary” structures. 
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 Recent static laser light scattering experiments combined with Transmission Electron 
Microscopy showed that huge aggregate form in toluene, chloroform and THF dilute 
solutions with unexpected distinct behaviours of Janus 1a and 1b. 
 ESRF X-Ray Scattering on concentrated samples proved to be a valuable tool in 
comparing the structural and dynamic behaviours of these systems in different solvents. 
 ¤ In toluene, Janus 1a, 1b and 2 show identical ∆Iq2/c = f(q) profiles (where ∆I=Iobs-
Isolv, and c is the concentration of the polymer g/L), consistent with rod like structure, very 
little influenced by temperature. Indeed, in such a non polar solvent, the hydrogen bonds, 
which are responsible for polymer formation and growth, are expected to be rather robust. 
Nevertheless, the size of the assembly seems to depend strongly on concentration, as 
illustrated by Fig.1 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 : Janus 1b in toluene; temperature / concentration dependance 
 
 
 ¤ In THF, Janus 1b shows nearly the same high stability and concentration 
dependence, with profiles in agreement with a rod-like structures, whatever temperature and 
concentration, indicating relatively strong association in THF. 
 On the contrary, Janus 1a and Janus 2 are more sensitive to heating, all the more so as 
they are dilute.   
 In particular, heating a 0.5 % solution of Janus 1a from 23°C to 60°C gives rise to a 
transition between a population composed mainly of rod-like species to a population of 
smaller cylinder-like assemblies (cf scheme 2), the diameter of which corresponds to the 
width of a single ribbon (d1 in scheme 1). Interestingly, the high temperature state can be 
retained by fast cooling of the cells, indicating slow re-equilibration under the experimental 
conditions. 
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Scheme 2 : Proposed mode of self-association of Janus 1a in THF 
 

 
 Structural changes seem to occur to Janus 2 according to concentration. In dilute 
solutions (0.4 g/L), rod-like species predominate, with a Bragg signal that can be assigned to 
the overlay of sheets (assembled sheets in scheme 3). When concentrated, the same 
compounds contains a large proportion of cylindrical species (“cigar-like” cylinder, scheme 
3), such as those observed on the electron micrographs. 
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Scheme 3 : Proposed mode of self-association of Janus 2 in THF 
 
 Thus temperature and concentration dependent RX scattering at the ESRF confirmed 
tendencies observed using static laser light scattering and transmission electron microscopy, 
and largely contributed to the elucidation of the hierarchical mode of self-assembly of those 
supramolecular polymers. 
 Further studies are on going in order to validate the proposed models. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


