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     The design of artificial receptors for selective anions recognition is a fundamental issue of great importance in 
biochemistry and environment.1 In this context, cryptophanes are chiral molecular cages that exhibit very interesting 
supramolecular interactions and host-guest properties thanks to an easy tuning of their substituents. Our group and 
others have demonstrated that such receptors can encapsulate efficiently gases (xenon, methane), metallic cations 
(cesium, thallium) and chiral neutral organic molecules (CHFClBr, propylene oxide) in water, depending on the nature 
of the substituent attached on the benzene groups.2 However, as far as we know, only one example of cryptophane, 
being able to bind selectively anions in its cavity, has been described in the literature.3 

 
     We would be interested in the conception of purely organic cryptophanes bearing six ammonium moieties. The 
use of this positively charged groups presents several advantages: acido-basic properties of secondary anilines 
should increase the hydrosolubility of receptors 1 and attract anions via electrostatic interactions. In addition, 
protonated anilines should drastically increase the π-acidity of the cage cavity and facilitate the complexation of 
anions inside the cavity via π-anions interactions. On the other hand, phenol ethers moieties bearing negatively 
charged groups would allow to obtain water soluble amphoteric cryptophanes 1 in a large pH range. The aim of this 
PhD subject will be to develop a new series of cryptophanes 1 via a self-assembly strategy. Large scale synthesis of 
such macromolecular receptors would be easily performed thanks to a thermodynamically driven imine 
condensation process. A second aspect will be to study the host-guest interactions and the encapsulation properties 
of several anions using a large panel of spectroscopic techniques. Drastic changes of the chiroptical properties of 
cryptophanes 1 are expected upon anions complexation and this phenomenon will be studied by electronic and 
vibrational circular dichroism to gain more insight into parameters that govern these interactions (figure 1). 
 

 
 
 
 
 
 
 
 
 
Figure 1. Hexa-ammonium cryptophanes 1: study of selective anion encapsulation in water.  
   
     This experience will allow the PhD candidate to develop strong skills, knowledge and autonomy in several 
disciplinary fields such as organic synthesis, supramolecular chemistry, spectroscopic characterization and analysis.      
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