
 

Probing Molecular Chirality Using Metallo-
Bisporphyrin Hosts 

Supramolecular chirogenesis is one of the most important interdisciplinary field to 

be looked into, because of its occurrences in many natural (DNA double helix, heme 

proteins, secondary α-helix structure of proteins etc.) and artificial systems. Although, 

chiroptical spectroscopy such as Circular Dichroism (CD) is inherently sensitive to 

chirality, it has not enjoyed tremendous use as a method for stereochemical 

determinations, mainly because the results of CD analysis are empirical. Exciton Coupled 

Circular Dichroism (ECCD) is a nonempirical spectroscopic method that is based on 

detecting the through-space exciton interaction between helically orientated independently 

conjugated chromophores. The relative orientation of the two chromophores in space 

results in a predicted sign of the couplet; i.e., a clockwise orientation of two interacting 

chromophores yields a positive couplet and vice versa. Therefore, the challenge lies in 

orienting two or more chromophoric receptor groups in a chiral fashion as a direct result of 

the binding of a chiral compound and extrapolating the chirality of the bound compound 

from the ECCD spectra. Since the observed sign of the couplet is a direct consequence of 

the relative position of the chromophores, the assignment of chirality is nonempirical.  

Porphyrinoids have been shown to be well suited for studying the processes 

involved in supramolecular chirality induction owing to their interesting photo-physical 

properties, versatile modification, great biological importance, and wide applicability. As 

non-covalent interactions are the key elements of supramolecular chirality, there are 

various external and internal factors controlling chirality induction. Our group is currently 

engaged investigating the various aspects of chirality induction and control for probing 

molecular chirality using Exciton Coupled Circular Dichroism (ECCD). 
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