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Background

Methicillin Resistant Staphylococcus aureus (MRSA) is currently colonized on

approximately 30% of the human population.1 There are many ways for this bacteria to
enter the body and cause infection. The fatality rate of a MRSA infection before antibiotics
was 80%, with it fluctuating between 15% and 50% in recent decades .1 The bacteria
continue to evolve and become resistant to a larger range of antibiotics. The research being
conducted focuses on “reactivating” older generations of antibiotics as a novel mechanism
to treat MRSA and closely related organisms.

Methods 
Synthesis of analogues was done in a stepwise, iterative manner. The starting point
of the research was taken from biological analysis of previously synthesized
compounds. Each reaction was ran under conditions referenced from applicable
literature. The reactions were monitored by TLC, with most left to run for at least
24 hours. The products were purified through a combination of liquid liquid
extraction and column chromatography. Purified products were then characterized
by NMR and mass spectroscopy. For some compounds additional purification was
done using HPLC.

Biological Analysis
A few of the most potent compounds were tested against other common
pathogens. All MIC’s were determined to be a 90% inhibition of growth against the
indicated strain. These compounds shared activity against Gram+ pathogens

while they lack activity against the Gram-. These results are shown in figure 2.

Synthesis
Most steps in synthesis went smoothly, with the distinct exception of the
transformation from compound 2 to 3. In total this reaction was ran 15 times
throughout the research. It was challenging as precise solvent concentrations and
microwave irradiation were necessary before any product was seen.

Figure 3: Synthesis Route
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Compound Screening
An initial screening of 45,000 small molecules was conducted at the ICCB-Longwood
Screening Facility at Harvard to find such molecules. Hits were determined as a 80%
inhibition of growth, and there were two core structures and six compounds in total
were detected. One of the core structures was resynthesized in the lab to discover
that there was no activity and that the original result was a false positive. The other
core retained activity and this structure is shown in figure 1.

The parent molecule is planar with a high sp2 character
which would yield a low solubility. This molecule had a
minimum inhibitory concentration (resulting in >95%
inhibition of growth) of 8 µg/mL. The goal was to
increase the potency while also increasing the solubility
which is vital for absorption in vivo. The change of the
core from quinoline to quinazoline improved this characteristic.

Figure 1

Mechanism of Action
The leading compounds have been incubated with 2x MIC of each compound in
vitro and after 5 minutes, the strains of MRSA USA300 were analyzed by
fluorescent microscopy. DMSO was used as a negative control. The membrane of
the MRSA containing the active compound seems disrupted, while all cell walls
appeared normal.

Conclusions
The synthesis and testing work done has already vastly increased the potency from
the initial hit to 0.063 µg/mL. Some preliminary testing has shown no cell toxicity
at MIC levels. Future work will focus on increasing the solubility and potency of
compounds 1,2, and 3.

Active Compound

*Some functional groups are labeled as R to protect the sensitive nature of 
compounds before a patent is filed.
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Figure 2: MIC Against Common Pathogens (µg/mL)

Cmpd S. aureus 
(USA300)

S. Aureus 
(MW2)

E. faceium
(ATCC19579)

E. coli
(K12)

K. pneumoniae
(7117)

Parent 8 x x x x 

1 0.063 0.125 0.125 >4 >4

2 8 >8 0.25-4 >8 >32

3 0.25 0.125 2 0.25-1 >64


