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Project Background and Aims

MicroMapping (uMap) is a new technology developed by Merck and Princeton University (1). It involves the
utilization of a photocatalyst which, when excited by blue light, can catalyse reactions in a small radius. By appending
this catalyst to a ligand, interactions involving the ligand can be investigated.
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shown that this technology can be used to

investigate these types of interactions.
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Scheme 1: Project workflow from creation of Scheme 2: Synthesis of 3-(4-Methyl-[2,2-bipyridin|-4-yl)propanoic acid from 4,4-
peptide to SDS-PAGE and pull-down assays. dimethyl2,2’-bipyridyl in two steps as described by Trowbridge et al. (2)

Description of work

4'-Methyl-2,2"-bipyridine-4-propionic acid was prepared in a two-step synthesis by the condensation of 4,4'-
dimethyl-2,2"-bipyridyl and ethyl 2-bromoacetate followed by ester hydrolysis (Scheme 2), as desctribed by
Trowbridge et al. (2). The molecule is highly polar; the pKa of the conjugate acid of bipyridine is 4.3 while carboxylic
acid has a pKa of 4.8. This causes the ligand to be difficult to extract from water unless at a specific pH range of
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be impossible. Further attempts to

. Figures 2 and 3: Mass spectrum and 'H NMR spectrum of 4'-methyl-2,2'"-bipyridine-4-propionic
synthesme the cornpound were made acid showing successful synthesis.
with varied success; the reaction is

sensitive to conditions leading either to poor conversion or polymerisation.

Discussion of Results

Difficulties with the synthesis of the bipyridine ligand hindered progress with the project substantially. Steps in the
synthetic process outlined in the literature, such as acidification of the intermediate compound, did not work as
described. For this reason, the project was stuck in it’s initial stages for the duration of the studentship as efforts
were made to refine the process and yield a suitable compound for further study. The key insights obtained regarding
the synthesis of 4'-methyl-2,2"-bipyridine-4-propionic acid is that it is both very sensitive to the ideal reaction
conditions, and that acidification and extraction of the product may be best achieved by the careful addition of a
strong acid.

The question of whether MicroMap technology can be applied to protein-peptide interactions is yet to be
determined, but the opportunities to investigate this are not limited to the scope of this project. The workflow can

be easily modified to be compatible with a wide variety of similar projects.

Value of studentship to the student and to the lab

I began my undergraduate studies with the intention of becoming an
academic research scientist, and this studentship was my first
opportunity to get hands-on experience with my chosen career. Even
though little progress had been made in the project by the end of the
six-week period, I enjoyed my time in the lab immensely and left with
only enthusiasm to continue. From a practical perspective, the
studentship has helped me to acquire and hone several skills important
to chemical synthesis which will no doubt improve my work
throughout my studies and early career.
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The synthetic process 1 developed during my studentship was . A
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frustrated by a lack of accuracy or clarification in the literature, and 1
hope that the work I have done will ensure that future work undertaken
in this area will benefit from my elucidation of these pitfalls.
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