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Introduction: 

Much of our research efforts in the use of cyclodextrin (CD) molecules have been focused at the synthesis, 
structural characterization and study of the properties of inclusion compounds with organometallic or 
traditional complexes.[1-3] Cyclodextrins can be envisaged as nanocapsules due to the ability to encapsulate a 
myriad of functional molecules into their cavities. In this context, these molecules can simultaneously act as a 
protective second sphere ligand and as a nano-delivery system of, for example, drugs. The purpose of this 
experiment was to investigate the inclusion of the complexes [Ru([9]aneS3)(aa)]Cl (where [9]aneS3 = 
trithiacyclononane; aa = glycine (1) or tryptophan (2)) into native !-CD (3) and its derivatives 
hydroxypropyl-!-CD (4), permethylated !-CD (5) and CRYSMEB (a !-CD derivative with an average 
methylation of four residues - compound 6).  
 
Results and Discussion: 

Cyclodextrin Inclusion Compounds 

At the moment of the submission of the proposal it was stated that only compounds 1 and 6 were 
already available for structural studies. These compounds were indeed taken to the ESRF and mounted on 
Cryoloops for study at the ID11 beam line. As mentioned in the proposal, the crystals were too small to be 
tested using our in-house single-crystal X-ray diffractometer (a Bruker Kappa APEX II instrument with 
standard Mo radiation). The two crystals for which a full data set was collected revealed to be difficult to 
index and to solve. After several attempts it was found that the available crystals in the batches that could 
indeed be mounted were most likely products of an in situ decomposition (ruthenium complexes are known 



to undergo such transformations in the presence of water). The results were also of very poor quality and, 
therefore, unsuitable for publication.  

As also stated in the proposal, the remaining materials were synthesized to be taken to the ESRF but, 
after much efforts trying to find suitable single-crystals to be mounted and studied at ID11, the 
experimentalists were unable to find any suitable material. 

 
Other structures 

Because the leader of the proposal was already anticipating that many of the crystals would be of 
unsuitable quality, in particular those synthesized after the submission of the proposal, other crystals 
available in the laboratory were taken for structural studies. In this context, it was collected at ambient 
temperature an ester derivative of pyrene (Figure 1), which is a valuable intermediate molecule in many of 
the synthesis that we are carrying at the University of Aveiro at the moment. A large publication orientated 
towards the organic synthesis of many compounds based on this derivative is being prepared at the moment. 
 

 

Figure 1.  Molecular structure of an intermediate molecule (an ester derivative of pyrene). 
 

 
Over the last two decades we have also been highly active in the synthesis, structural characterization 

and study of the photoluminescent properties of lanthanide silicates, many of which exhibit unusual 
features.[4-20] In this context, we also collected at ambient single-crystal data for a dense europium silicate 
material whose crystals were too small to be collected using our in-house instrument. The material (Figure 2), 
with empirical formula Na2[Eu2Si2O9], crystallizes in the tetragonal I-4 space group, and the structure was 
solved with good R-factors (R1 = 0.0219 and wR2 = 0.0573). The photoluminescent properties are being 
compiled at the moment for a publication in an international journal. 
 



 

Figure 2.  Crystal packing of Na2[Eu2Si2O9] viewed in perspective along the [001] 
direction of the unit cell. 

 
 
Conclusions: 

Due to the poor quality of the crystals with ruthenium complexes, it was not possible to collect useful 
data sets that could solve our demands in terms of structural elucidation of their cyclodextrin inclusion 
compounds. During this experiment (CH-2915) the experimentalists were, however, able to optimize the 
available beam time so to collect two data sets for materials which will be published shortly: one is an 
organic intermediate and the other is a photoluminescent europium(III) dense silicate exhibiting interesting 
photoluminescent properties. We expect to be able to publish these structures in international journals with 
good impact factor.  
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