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Experimental 

General Remarks. A positive pressure of nitrogen and oven dried glassware were 

used for all reactions. All solvents and starting materials were purchased from known 

chemical suppliers or available stores and used without any further purification unless 

specifically stipulated. The NMR spectra were obtained using a Burker AV2 400 MHz 

or AVNEO 400 MHz spectrometer. The data was processed using Bruker Topspin 

software. NMR Chemical shift values are reported in parts per million (ppm) and 

calibrated to the centre of the residual solvent peak set (s = singlet, br = broad, d = 

doublet, t = triplet, q = quartet, m = multiplet). 
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Anti-Biofilm Activity of Currently Available and Marketed Antimicrobials 

Metabolic Activity Assay for Inhibition of Biofilm Formation. P. aeruginosa and C. 

albicans mono- and polymicrobial biofilms were cultivated for 48 hours at 37 °C as 

described previously 7-9 in the presence of selected antimicrobials (0.25 – 512 µg.mL-

1). After incubation, an indirect and semi-quantitative measure of biofilm formation was 

performed, using a 2,3-bis(2-methoxy-4-nitro-5-sulfo-phenyl-)-2H-tetrazolium-5-

carboxanilide (XTT) colourimetric reduction assay as described using 1 g.L-1 of filter 

sterilized (0.22 µm nitrocellulose filter) XTT salt (Sigma-Aldrich, United Kingdom), 

dissolved in PBS and supplemented with 1 mM menadione in acetone. The 

supernatant from the 96-well plates was discarded, the wells washed twice with 200 

µL PBS before 50 µL of XTT-menadione solution was introduced to each well. The 

plates were incubated for 3 hours at 37 °C in the dark and the absorbance measured 

at 492 nm using a microtitre plate reader (EZ Read 800 Research, Biochrom, 

England). Cell-free solvent controls and negative controls were included and the 

percentage inhibition, relative to the negative control, was calculated. These 

experiments were performed in technical triplicates and biological duplicates. 

Chemical Structures 

 

Figure S1. Chemical structures of SSAs 1 - 11. TBA = tetrabutylammonium. TMA = 

tetramethylammonium. 

Chemical Synthesis 

Compound 1: This compound was synthesised in line with our previously published 

methods. Proton NMR was found to match our previously published values.1 1H NMR 

(400 MHz, 298.15 K, DMSO-d6): δ: 9.20 (s, 1H), 7.55 (s, 4H), 6.69 (s, 1H), 3.88 (d, J 
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= 5.84 Hz, 2H), 3.18 - 3.14 (m, 8H), 1.58 - 1.52 (m, 8H), 1.33 - 1.28 (m, 8H), 0.93 (t, J 

= 6.95 Hz, 12H). 

Compound 2: This compound was synthesised in line with our previously published 

methods. Proton NMR was found to match our previously published values.2 1H NMR 

(400 MHz, 298.15 K, DMSO-d6): δ: 9.04 (s, 1H), 7.56 (dd, J = 30.88, 8.64 Hz, 4H), 

6.58 (t, J = 6.04 Hz, 1H), 3.17 - 3.14 (m, 10H), 2.49 - 2.47 (m, 2H), 1.76 - 1.72 (m, 2H), 

1.60-1.52 (m, 8H), 1.35 - 1.28 (m, 8H), 0.92 (t, J = 7.28 Hz, 12H). 

Compound 3: This compound was synthesised in line with our previously published 

methods. Proton NMR was found to match our previously published values.3 1H NMR 

(400 MHz, 298.15 K, DMSO-d6): δ: 9.20 (s, 1H), 8.90 (d, J = 5.08 Hz, 2H), 8.57 (t, J = 

7.88 Hz, 1H), 8.04 (t, J = 6.52 Hz, 2H), 7.50 (q, J = 8.84 Hz 4H), 6.90 (s, 1H), 3.92 (d, 

J = 5.48 Hz, 2H). 

Compound 4: This compound was synthesised in line with our previously published 

methods. Proton NMR was found to match our previously published values.4 1H NMR 

(400 MHz, 298.15 K, DMSO-d6): δ: 10.41 (s, 1H), 7.70 (d, J = 8.56 Hz, 2H), 7.49 (d, J 

= 8.68 Hz, 2H), 6.86 (s, 1H), 3.35 (s, 2H), 3.17 - 3.13 (m, 8H), 1.60 - 1.52 (m, 8H), 

1.34 - 1.25 (m, 8H), 0.92 (t, J = 6.80 Hz, 12H). 

Compound 5: This compound was synthesised in line with our previously published 

methods. Proton NMR was found to match our previously published values.4 1H NMR 

(400 MHz, 298.15 K, DMSO-d6): δ: 10.20 (s, 1H), 8.21 (s, 1H), 7.74 (d, J =  8.44 Hz, 

2H), 7.61 (d, J =  7.96 Hz, 2H), 3.56 (s, 2H), 3.18 – 3.14 (m, 8H), 2.68 (t, J = 5.44 Hz, 

2H), 1.60 - 1.52 (m, 8H), 1.35 - 1.26 (m, 8H), 0.92 (t, J = 7.24 Hz, 12H). 

Compound 6: This compound was synthesised in line with our previously published 

methods. Proton NMR was found to match our previously published values.4 1H NMR 

(400 MHz, 333.15 K, DMSO-d6): δ: 9.89 (s, 1H), 8.20 (s, 1H), 7.77 (d, J = 8.10 Hz, 

2H), 7.62 (d, J = 8.66 Hz, 2H), 3.56 (d, J = 5.29 Hz, 2H), 3.17 - 3.14 (m, 8H), 2.50 – 

2.46 (m, 2H), 1.89 – 1.81 (m, 2H), 1.60 - 1.53 (m, 8H), 1.35 - 1.26 (m, 8H), 0.93 (t, J 

= 7.32 Hz, 12H). 

Compound 7: This compound was synthesised in line with our previously published 

methods. Proton NMR was found to match our previously published values.4 1H NMR 
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(400 MHz, 333.15 K, DMSO-d6): δ: 10.29 (s, 1H), 8.05 (s, 1H), 7.84 (d, J = 8.56 Hz, 

2H), 7.61 (d, J = 8.08 2H), 4.26 (s, 2H), 3.13 (s, 12H). 

Compound 8: This compound was synthesised in line with our previously published 

methods. Proton NMR was found to match our previously published values.4 1H NMR 

(400 MHz, 298.15 K, DMSO-d6): δ: 12.32 (s, 1H), 8.77 (s, 1H), 8.36 (d, J = 8.28 Hz, 

2H), 7.54 (d, J = 8.96 Hz, 2H), 3.71 (s, 2H), 3.16 - 3.12 (m, 8H), 1.58 - 1.50 (m, 8H), 

1.33 - 1.24 (m, 8H), 0.91 (t, J = 6.56 Hz, 12H). 

Compound 9: This compound was synthesised in line with our previously published 

methods. Proton NMR was found to match our previously published values.5 1H NMR 

(400 MHz, 298.15 K, DMSO-d6): δ: 10.63 (s, 1H) 8.45 (d, J = 8.36 Hz, 1H), 8.31 (d, J 

= 8.36 Hz, 1H), 8.14 (d, J = 7.88 Hz, 1H), 7.83 (d, J = 7.76 Hz, 2H), 7.58 (t, J = 8.04 

Hz, 1H), 7.47 (tt, J = 11.69, 7.49 Hz, 2H), 7.10 (t, J = 7.52 Hz, 1H), 3.95 (s, 2H), 3.16 

– 3.14 (m, 8H), 1.58 – 1.53 (m, 8H), 1.32 – 1.27 (m, 8H), 0.92 (t, J = 7.24 Hz, 12H). 

Compound 10: This compound was synthesised in line with our previously published 

methods. Proton NMR was found to match our previously published values.5 1H NMR 

(400 MHz, 298.15 K, DMSO-d6): δ: 9.15 (s, 1H), 7.95 – 7.86 (m, 4H), 7.55 (d, J = 9.32 

Hz, 2H), 7.32 (d, J = 8.64 Hz, 2H), 6.56 (s, 1H), 3.88 (d, J = 5.76 Hz, 2H), 3.18 – 3.14 

(m, 8H), 2.43 (s, 3H), 1.60 – 1.53 (m, 8H), 1.35 – 1.26 (m, 8H), 0.93 (t, J = 7.24 Hz, 

12H). 

Compound 11: This compound was synthesised in line with our previously published 

methods. Proton NMR was found to match our previously published values.6 1H NMR 

(400 MHz, 298.15 K, DMSO-d6): δ: 10.00 (s, 1H), 7.87 (t, J = 9.08 Hz, 2H), 7.64 (d, J 

= 8.76 Hz, 2H), 7.32, (d, J = 1.08 Hz, 1H), 6.63 (s, 1H), 3.31 (s, 2H), 3.17 – 3.13 (m, 

8H), 2.44 (s, 3H), 1.60 – 1.52 (m, 8H), 1.33 – 1.27 (m, 8H), 0.92 (t, J = 7.24, 12H). 
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NMR 

NMR Characterisation Data 

 

Figure S2. 1H NMR of compound 1 in DMSO-d6 conducted at 298.15 K.  



S6 
 

 

Figure S3. 1H NMR of compound 2 in DMSO-d6 conducted at 298.15 K.  

 

Figure S4. 1H NMR of compound 3 in DMSO-d6 conducted at 298.15 K.  
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Figure S5. 1H NMR of compound 4 in DMSO-d6 conducted at 298.15 K.  

 

Figure S6. 1H NMR of compound 5 in DMSO-d6 conducted at 298.15 K.  
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Figure S7. 1H NMR of compound 6 in DMSO-d6 conducted at 333.15 K.  

 

Figure S8. 1H NMR of compound 7 in DMSO-d6 conducted at 333.15 K.  
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Figure S9. 1H NMR of compound 8 in DMSO-d6 conducted at 298.15 K.  

 

Figure S10. 1H NMR of compound 9 in DMSO-d6 conducted at 298.15 K.  
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Figure S11. 1H NMR of compound 10 in DMSO-d6 conducted at 298 K.  

 

Figure S12. 1H NMR of compound 11 in DMSO-d6 conducted at 298 K. 
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Additional Control Data 

 

 

Figure S13. % Inhibition as determined with XTT assay of colistin against a) P. aeruginosa, b) C. 

albicans, c) polymicrobial biofilm formation. Cell-free solvent controls and negative controls were 

included and the percentage inhibition, relative to the negative control, was calculated. Values are the 

average of all biological and technical repeats and errors bars indicate the standard deviation. 
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Figure S1. % Inhibition as determined with XTT assay of colistin against

a) P. aeruginosa, b) C. albicans, c) polymicrobial biofilm formation. Cell-

free solvent controls and negative controls were included and the
percentage inhibition, relative to the negative control, was calculated.

Values are the average of all biological and technical repeats and errors

bars indicate the standard deviation.
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Figure S14. % Inhibition as determined with XTT assay of fluconazole against a) P. aeruginosa, b) C. 

albicans, c) polymicrobial biofilm formation. Cell-free solvent controls and negative controls were 

included and the percentage inhibition, relative to the negative control, was calculated. Values are the 

average of all biological and technical repeats and errors bars indicate the standard deviation. 
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Figure S2. % Inhibition as determined with XTT assay of fluconazole

against a) P. aeruginosa, b) C. albicans, c) polymicrobial biofilm

formation. Cell-free solvent controls and negative controls were included

and the percentage inhibition, relative to the negative control, was
calculated. Values are the average of all biological and technical repeats

and errors bars indicate the standard deviation.
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