Fluorescent Perylene Probes

Design, synthesis and applications of fluorescent probes based on perylenes
Perylene dyes are the most stable organic chromophores known to man.1 These compounds absorb
strongly in the visible and exhibit an exceptional efficient fluorescence with fluorescence quantum
yields approaching unity. That means that every absorbed photon is emitted at a different
wavelength! Perylenes can be functionalized at the so-called peri- (3,4,9 and 10) and the bay
positions (1,6,7 and 12). We have developed the synthetic methodology to achieve independent
substitution at all positions in an easy, efficient and straightforward manner,2 and have made very
efficient pH probes already.3
Here we want to exploit this knowledge by attaching receptor groups for the detection of various
analytes at the perylene scaffold. If different receptor groups are combined, the resulting molecule
will be able to detect multiple analytes simultaneously and can thus be regarded as a “lab on a
molecule”.4 In this project we will also pay attention to the solubility of the fluorescent probes and
make serious attempts to construct water-soluble probes.
This project is mainly experimental. As a BSc project, the work will be mainly focused on organic
synthesis, with limited spectroscopy. As a MSc project synthesis and spectroscopy will be more
balanced.
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