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dilutions. Simple analysis by TLC showed the presence of multiple fluorescent spots 

from a starting material that was only one spot. The 1H NMR was more complex than 

expected for a single compound. Although we could not confirm an analytically pure 

substance from this data we proceeded to do some preliminary fluorescence analysis 

as a crude mixture. 

 As expected our synthetic mimic demonstrated non-linear fluorescent intensity as 

it was diluted indicating a potential association event was occurring (Figure 23). The 

crude data obtained was quite exciting as the spectra revealed that the diamino-derived 

mimic 27 may act as a ratiometric sensor for β-sheet binding(Figure 22). The 

fluorescence spectrum appears as two distinct emission peaks at 440nm and 475nm. 

Decreasing the concertation clearly shows a change in the intensity ratio of these two 

max emission wavelengths. Attempts to fit this data to dimerization equations using 

non-linear least squared algorithms failed. We propose this inability to fit the curve being 

due to the lack of data collected: the spectrum is still changing at the lowest 

 

Figure 23. Non linearity observed in fluorescence of 27 at 430 nm with narrow-band excitation. 
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concentration measured. More data will be needed in future experiments at lower 

concentrations to determine an accurate disassociation constant.  

Association of molecules is confirmed, but mode of binding is not. Since our 

fluorescence data were not conclusive to confirm 1:1 dimerization, we analyzed 

quinolone 27 using 1H NMR spectroscopy at different concentrations. When diluted from 

1 mM to 0.1 mM the proton assigned to the proton on the binding edge ortho to the 

amine shifted downfield 0.6 ppm and the proton ortho to the amine on the non-binding 

edge shift roughly 0.05 ppm (Figure 24). Upon dilution, it would be expected the amine 

is less likely to participate in a hydrogen bond and would cause up field shifts of 

adjacent protons. Regardless, a shift in the peaks does indicated a varied state, and 

that more change is seen at HA near the expected binding than at the electronically 

similar HB. Further investigations will need to be performed to fully understand what is 

happening. 

 

Figure 24. 1H NMR spectra of quinolone 27 at 1 mM (Bottom) and 0.1 mM (Top) in CDCl3. 
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Proposed Future Direction 

 Due to the reduced fluorescence of 24 compared to 23, I propose that the 

intense fluorescence properties of these quinolone based β-sheet mimics is due to the 

available lone pair on the amine in the 6 position as is often observed. In order to 

maintain a similar hydrogen bonding array to the original target quinolone I propose 

alkylating 27 with t-butyl bromoacetate. This small alteration could be easily achieved 

from quinolone 27 (Figure 25). It could present challenges in solid phase methods for 

creating larger peptides due to the possibility of it forming tertiary amides when 

submitted to peptide coupling conditions. But this is good problem to have as it’s 

nothing that can’t be addressed with the proper protecting groups. A Boc protecting 

group could keep the amine at bay until the peptide has been completed and cleaved 

with acid after the fact. This may prove useful in avoiding aggregation of growing 

peptides during solid phase peptide synthesis.  

 

Figure 25. Proposed modification for a more fluorescent β-sheet mimic. 

 


