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L’abbe rearrangements on sold-phase immobilized peptides and chemosensing
applications

Biogenic amines and metal cations cannot be directly detected spectroscopically
by UV-visible absorbance or fluorescence emission measurements. This makes small
molecule chromophores attractive for the development of sensors for these analytes.?
Previous research in Dr. Fletcher’s lab has shown that triazole-containing compounds
can be designed to react with amine analytes and bind specific metals in solution to
generate unique colorimetric and/or fluorescent signals. Because of this quality, it has
been proposed that triazole-containing compounds could show promise as
chemosensors. | previously developed a biogenic diamine sensor using Zn(ll), as shown
below. For this system, | discovered that fluorescent signal generation required a 2:1:2
ratio between the triazole containing compound, the diamine analyte, and Zn(ll).
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In a second project, my goal was to develop reaction conditions for immobilizing
4-formyl-1,2,3-triazole compounds onto solid-phase resins via a L’abbe rearrangement.
This rearrangement reaction proceeds through the mechanism shown below, and has
been used to synthesize 4-formyl-1,2,3-triazoles that would otherwise be sterically
hindered.?
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L'abbe Rearrangement

My project showed that this reaction can also be used to prepare resin-bound
formyltriazoles, and that the 4-nitroaniline byproduct from this rearrangement produces
a yellow color (390 nm), which can be used to monitor reaction progress
spectroscopically. | optimized this reaction by surveying the impact of resin identity,
solvent identity, stoichiometry and temperature on reaction rate and progress. Results
showed that the reaction was fastest using TentaGel resin in DMSO solvent, and that a
2:1 ratio of aldehyde to amine functionality was the optimal stoichiometry.
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My next goal in the project is to apply immobilized formyltriazole compounds
towards chemosensing applications. | propose using a high-throughput screening
approach for evaluating resin-bound peptide-functionalized formyltriazoles to identify
new sensor candidates. Once prepared, solutions containing analytes of interest can be
repeatedly washed over the resins in order to accumulate the colorimetric and/or
fluorescent quality on resin.



For the Baumann proposal, | propose to develop reaction conditions that can be
used to prepare 4-formyl-1,2,3-triazole functionalized peptides. | will prepare simple di-,
tri- and tetrapeptides on several resins and establish optimal reaction conditions for
derivatizing the peptides with a formyltriazole unit by L’abbe rearrangement using 1-(4-
nitrophenyl)-4-formyl-1,2,3-triazole. As with my previous resin experiments, | will
optimize this reaction by altering resin identity, solvent identity, stoichiometry and
temperature and monitoring it spectroscopically.
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Once this reaction has been optimized, | will apply those conditions to preparing
a small library of di-, tri- and/or tetrapeptides and screen them on-resin against
different amine and metal cation combinations, looking for resin beads that give color
changes or fluorescent signals. By using solid phase peptide synthesis techniques,
several hundred unique functionalized peptides can be efficiently synthesized and
tested simultaneously. The peptides producing desirable signals will be selected and
cleaved off of resin. They can then be analyzed with LCMS to be identified from the
library and prepared by direct synthesis to validate the screen.
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