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Quaternary ammonium compounds (QACs) are widely recognized for their antiseptic
properties, driven by the interplay of hydrophobicity and cationic charge that destabilizes
microbial membranes. Recent studies in our group have shown that trisubstituted 1,2,3-
triazolium salts, structural analogs of QACs, can exhibit tunable antiseptic activity depending
on their substituent identity and molecular geometry. Building upon this foundation, my
research will focus on
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Figure 1. General synthetic route to bridged and fused 1,2,3-triazolium salts derived from
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disinfectants after use.

As summarized in Figure 1, target molecules will be synthesized via a modular base-catalyzed
click chemistry approach, coupling azides (derived through Sandmeyer synthesis) with alkynes
formed via Sonogashira coupling to yield 1,5-diaryl-1,2,3-triazoles. To probe the effect of



planarity and ring size, aryl substituents of varying size and geometry (phenyl, naphthyl,
phenanthryl) will be incorporated. Bridged and fused analogs will be prepared using a
palladium-catalyzed annulation reaction, providing an expanded library of triazole precursors
with controlled rigidity and conjugation.
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photoreactor (Figure 3). The progression
of dealkylation will be tracked by NMR spectroscopy, and half-lives will be determined to
quantify the influence of both aryl substituent and PPG identity on photodeprotection
efficiency.
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preliminary  results, I

anticipate observing clear trends linking larger, more conjugated arene systems to enhanced
baseline antiseptic activity. Photolabile triazolium salts are expected to show measurable loss
of activity following UV exposure, demonstrating the successful deactivation of antimicrobial
function via light-triggered cleavage. These experiments will establish how both steric and
electronic characteristics of the aryl substituent—along with PPG composition—affect
antiseptic strength and photodeprotection kinetics. Following UV illumination studies,
photodeprotection studies will be done on select analogs using a white light LED to model
potential long-term deactivation of such compounds in the environment.

Overall, this project aims to establish design principles for programmable antiseptic agents that
retain potency during use but can be safely neutralized afterward via light stimulation. The
study will contribute to a growing body of research at the interface of synthetic organic
chemistry and public health, addressing the environmental persistence and resistance concerns
associated with conventional disinfectants. The final stage of this project will focus on



completing antimicrobial testing of remaining PPG-containing analogs and refining structure—
activity correlations to better guide future design of photoresponsive antiseptic compounds.
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6. Post-graduate plans (job market, graduate school, medical school, etc.)



Following my graduation from Creighton University, I intend to pursue a Ph.D. in organic
chemistry, beginning in Fall 2026. After completing my Ph.D. and subsequent postdoctoral
work, I plan to pursue a career in academia.

7. Number of semesters involved in research, including current semester (summers
count as two semesters)

8 Semesters
8. Anticipated graduation date

May 2026



