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Introduction 

The interest of the hemicage (HC) structure, employing a 1,3,5-trisubtituted benzene scaffold, is through the pre-
orientation of its “arms” in the presence of an analyte. Like active sites of enzymes, these constructs can trap small 
organic molecules or metals. By themselves, the HC ligands under investigation are fluorophores and the 
incorporation of a metal analyte (e.g., Ru, Ir) changes greatly the absorbance and fluorescence properties of the 
adduct. The large changes in these properties make the material a potential sensitive detector of metals. The HC 
serves as our model compound for the study of the bis(hemicage) (BHC). With the additional complexation site, the 
BHC can complex up to two analytes. The cyclophane plays two roles: it's a good chromophore and fluorophore; it 
mediates electronic communication from one side of the cyclophane to the other. The BHC can thus be seen as a 
logic gate. The current report shows the synthesis and photophysical analysis of HC models system and our efforts 
toward the construction of a BHC. 
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Synthesis of the model hemicages 1st generation 
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Formation of the Iridium complexes 
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Crystal packing of iridium complexe 22 

Absorption (298K) and Emission (298 and 77K) spectra 

Preparation of cyclophane precursor 
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Synthesis of the cyclophane 

Plan for the synthesis of the bis(hemicage)-cyclophane BHC-Cy 

1 : conversion calculated by GCMS  
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Conclusion 

In light of these results, the HC complexes under investigation have a very dinstinct properties, from their uncomplexed 
ligands, which make them sensitive metal detector. The modular synthesis allows us to couple different types of arms. 
In this maner, we can easily construct various type of detectors. These complexes display superior quantum yields than 
their acyclic analogs. With respect to the BHC the synthesis of the cyclophane poses a great synthetic challenge. The 
completion of the molecule synthesis is under way.  

The photophysics characterisation of the HC-bipyridine and HC-phenyltriazole will be studied along with the different 
BHC-cyclophane. We are also investigating another BHC where all 6 “arms” are directly connected  to the same 
aromatic ring (structure 46).   
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Photophysical data 
Table 1 : photophysical characterisation 
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Synthesis of the triazole containing model hemicage 

Formation of the Ruthenium complexes 
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1 : Organic Synthesis, Coll. Vol.6, 1988, p. 987. 


