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Previous studies of tridentate chelators with triazole subunits have primarily been done on
compounds containing pyridine rings. The focus of my research will be on thiophene rings with
triazole subunits to determine if they chelate similarly to their pyridine counterparts. The first
step of the project will be comparing the two chelators to see the outcome. To do that, | will
have to synthesize the two chelators following the reaction in figure 1, which is a well-
documented click reaction from literature.?
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I will begin with the tert-butyl functional group in place of the ‘R’ group and later move on to
electron donating and withdrawing groups in step two of the project. Once synthesized, the



two compounds will be complexed with different lanthanides to see if the thiophene acts
similarly to the pyridine. The pyridine complexes are well-documented in literature and are
known to work, but thiophenes are not.'? Similar thiophene complexes have been made in the
past that show promise for these thiophene complexes to be possible.3> Using the method
described in figure 2, | will be able to replicate the same result for the pyridine compound and
see if the thiophene compound gives similar results.
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The first part of the project will focus on complexes with four lanthanides that are known to
work: europium, dysprosium, samarium, and terbium.%? Upon reaction completion, a
precipitate will form which will give a clear sign of reaction progression. Also, because of their
fluorescent nature, the four chosen lanthanides will be easy to identify. Figure 2 shows each of
the four lanthanides that are complexed with the known pyridine compound. They each have
distinct fluorescence which will be used to compare to the result for the thiophene.

Throughout the project, each compound made will be analyzed by *H NMR to confirm its
identity. Some of the lanthanide complexes are unable to be analyzed by *H NMR due to
magnetism. Because of this, each of the lanthanide complexes will be analyzed by fluorescence
and mass spectrometry to confirm their identity. Once everything from step one of the project
has been completed, | will move on to step two to see if electron withdrawing or donating
groups cause any discrimination between different lanthanides. This will be done following the
same procedure as step one but replacing the ‘R’ group with OCHs and NO; functional groups.
They will be tested against the four lanthanides from step one as well as all the rest of the
commercially available lanthanides remaining. Each of these will also be analyzed by mass
spectrometry, and the fluorescent complexes will be analyzed by fluorescence.
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