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Controlling structure at the nanoscale is an essential means for regulating and/or fine-

tuning properties of materials. In this work, designer molecules and their self-assembly

properties are used to introduce properties relevant to sensing (e.g. of chirality) or light

energy harvesting (e.g. in organic/hybrid solar cells).

The main aims are to adapt organic chromophores for applications in sensing,

molecular electronics and solar energy devices. In particular, development of chirality

sensing systems and dyes for energy applications are required.
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This work will lead to a new family of achiral chiral probes  

based on self-assembly phenomena.

Chiral sensing by non-chiral probes

Chirality is a critical issue in the physical sciences. Non-chiral

tetrapyrrolic macrocyclic hosts can be used as chemical shift

agents for determination of the enantiomeric excesses of chiral

carboxylic acid guests by observing the relative splitting

induced in 1H-NMR resonances of the host’s protons.

New chromophores for molecular electronics

The development of new chromophores is critical for the

advancement of molecular electronic devices based on single

molecules or aggregates. In this work, we have prepared

pentacene-like molecules, the pyrazinacenes, for molecular

protonics involving intramolecular tautomerization:

Molecular manifolds exhibit complex

functionality, in this case, photoinduced

intramolecular electron transfer processes,

which can be modulated using host-guest

binding features.

Binding of an allosteric cofactor allows

generation of an enhanced stability charge-

separated state analogous with that found

in photosynthesis.

 New dye chromophores for sensing and light-

harvesting.

 Over ten patents granted for various sensing and other

applications.

 Efficient light-harvesting antennae for solar energy
applications

 Molecular proton conductors for fuel cell membranes

 New NMR chiral solvating agents and chiral solvents

 Self-assembly of organic nanocircuits
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