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advancing the field of homochiral MOFs. Biomolecules have emerged 
recently as particularly attractive building blocks for constructing MOFs. 
Following this direction, we turned our attention toward Cinchona 
alkaloids and our work aims to develop a novel attractive route to chiral 
bipyridine-type linkers based on N,N-ditopic metalloligands with the 
backbone of these readily accessible biomolecules. 

We will demonstrate that mono- or dinuclear chiral N,N-ditopic 
metalloligands derived from Cinchona alkaloids, the metallotectons of 
the type I and II (Scheme 1), exhibit intrinsic molecular shape-derived 
properties for noncovalent interactions-driven self-assembly into 
chiral microporous supramolecular architectures prone to racemate 
separation or selective gas sorption [1], [2]. We also recognized and 
successfully employed their second assembly mode, wherein they act 
as N,N-ditopic metalloligands for metal-containing nodes giving rise 
to novel heterometallic coordination polymers with helical or zig-zag 
chain topologies [3], [4].

Scheme 1 Strategy for developing novel chiral N,N-ditopic linkers
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The methods of enantiomeric resolution have been studied 
extensively, and involve the process of spontaneous resolution by 
crystallisation, diastereomer formation, enzymatic transformations 
and chromatographic methods. However, to our knowledge, no 
detailed study of the correlation between structure in the solid state 
and enantiomeric resolution has been carried out. We have taken a 
different approach to the question of enantiomeric resolution in order to 
understand the mechanism of the molecular recognition that drives the 
differentiation of the resolving agent for one particular enantiomer. 

A series of supramolecular systems was analyzed to investigate 
the mechanism of chiral discrimination in the solid state. We have 
set up a series of competition experiments where the resolving agent 
was exposed to mixtures of enantiomers, and the mole fraction of the 
starting mixture were varied systematically. The ensuing solutions were 
allowed to crystallise and the mole fraction of the entrapped enantiomer 
were measured by analysing the crystal structure. This is an extension 
of the technique employed to measure the selectivity profile of a given 
host compound (H) towards a pair of guests A and B, whereby the host, 
H is dissolved in a series of solutions where the mole fraction XA varies 
in steps from 0 to 1. The resulting crystals are analysed, yielding mole 
fractions of XA as ZA. The selectivity coefficient at each point is then 
defined as 

KA:B = (KB:A)-1 = ZA/ZB * XB/XA, where (XA+XB=1)

and is a measure of the discrimination of the host for a given guest. 
In our case the two guests were replaced by (R)- and (S)-enantiomers. 
One obtains more information regarding the resolution process 
when the selectivity is relatively poor and the targeted (R)- and (S)-
enantiomers are both entrapped in the same crystal, although in 
different proportions. In this manner, one can assess the forces that 
impinge on both guests as they are entrapped in the crystal structure 
and the resultant conformation changes that occur in the host in order 
to best accommodate these guests. 

Thus we characterized a series of related inclusion compounds 
[1] and diastereomeric salts [2], using selected resolving agents. 
Investigation of the resultant structures was carried out and the main 
characteristics of structural changes during the discrimination process 
were summarized and elucidated. 
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Halogen bonding (XB), namely any noncovalent interactions 
directed towards the positive region of the electrostatic potential surface 
of halogen atoms [1], has proven its efficiency and reliability in the 
design and construction of self-assembly processes in supramolecular 
chemistry, crystal engineering, and materials science [2]. New 
aggregation processes can be realised with the novelty coming from 
either the molecular identity of single modules that are assembled 
or from the way the modules are arranged in the supramolecular 
architectures.

In this contribution, we will discuss the conformational 
enantiomorphism of perfluoroalkyl chains and display that 
perfluoroalkanes have an enantiophobic preference towards selection 
of molecular chirality in halogen-bonded architectures. Is this intrinsic 
preference responsible for the supramolecular chirality observed in the 
reported structures?

Examples of the halogen bonding ability to control spontaneous 
resolution phenomena in hybrid perfluorocarbon-hydrocarbon 
architectures will be reported where the involved modules are long-
chain iodoperfluoroalkanes or diiodoperfluoroalkanes interacting with 
different halogen bonding acceptors [3, 4].
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