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Abstract

Chirality is an important part of medicine and pharmaceuticals because drugs need to be
able to selectively bind and to be compatible with the different proteins in the body in order to
help the body resist and overcome sickness. Hence, drug molecules are often defined as
chiral compounds.

The focus of our research is to use [Tb(DPA);]* (where DPA = 2,6-pyridinedicarboxylate)to
probe and identify the chirality amino acids. Thus, we investigated the effect of different
solvents have on the mixture of L-/D-serine when this mixture interacts with the [Tb(DPA)z]*-.
The solvent environment was changed by adding varying the proportion of selected
solvent relative to water. We were interested in the effect this would have on the
association of the mixture of L-/D-serine to [Tb(DPA);]*>* and how this would in turn
effect the magnitude of the circularly polarized luminescence (CPL) signal.

Our study suggests that the CPL technique is well suited for recognition of chiral biological

molecules, because of its high sensitivity to changes in the surrounding chiral environment.

Project Activities or Findings

Our preliminary results suggest that:

> The solvent environment has a direct influence on the formation of the [Tb(DPA)s]*:L-/D-
serine adduct,

» A higher percentage of 1,4-dioxane resulted in a greater CPL activity, thus a greater
perturbation for the mixture of L-/D-serine at physiological pH,

» Methanol does not have much perturbation compared to the 1,4-dioxane solvent,

> Hydrophobic groups are essential in the mechanism of perturbation of [Tb(DPA),]*, and

» The CPL technique is well suited for projects aimed at probing specific chiral structural

changes and/or for recognition of chiral biological molecules, because of its high sensitivity

to changes in the surrounding chiral environment.

Preliminary Findings
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Research Questions Citations

> How will the Pfeiffer effect play a role in determining the perturbation for the mixture of
L-/D-serine with different solvents?

» Which solvent will have the greatest perturbation on the mixture of L-/D-serine?

> Which enantiomer of the L-/D-serine will have the greatest contribution for the
perturbation?

% How much of a difference will the solvents 1,4-dioxane and methanol have on the

perturbation?
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