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1-(2-(butylcarbamoyloxy)ethyl)-1-hexadecylpiperidinium bromide (1-CB(Bu)-P-16).
Yield 90.4 %. White solid. M.p. 65-68 °C. 'H NMR spectrum (400 MHz, CDCls), o, ppm (],
Hz): 0.87 t (N*-(CH2)15>-CHs, 3H, ¥Jun 6.8); 0.91 t (-NH-(CH2)s-CHs, 3H, 3Jun 7.3); 1.25-1.36
m (N*-(CHz)>-(CH2)13-CHs, NH-(CH2)>-CH»-CHj5, 28H); 1.50 m (NH-CH.-CH>-CH>-CHjs,
2H); 1.68 m (N*-(CH2)>-CH>-(CHz2)>-N*, 2H); 1.81-2.00 m (N*-CH2-CH>-Alk, N*-CH2-CH>-
CH2-CH>-CH>-N*, 6H); 3.15 t (NH-CH>-(CH2).-CHs, 2H, 3Jun 7.2); 3.50 m (N*-CH-Alk,
2H); 3.66 m (N*-CH>-CH>-O-CO-, 2H); 3.83-3.87 m (N*-CH>-(CH2)s-CH>-N*, 4H); 4.52 m
(N*-CHz-CH>-O-CO-, 2H). IR (KBr) v: 3434, 3210, 3028, 2956, 2922, 2852, 1711, 1628, 1528,
1469, 1444, 1377, 1315, 1278, 1247, 1136, 1121, 1062, 1031, 1008, 975, 941, 929, 899, 861, 818,
779,722, 643, 598 cm. Elemental analysis calcd for C2sHs7BrN202 (%): C 63.02; H 10.77; Br
14.97; N 5.25. Found (%): C 62.95; H 10.73; Br 15.01; N 5.20. ESI mass spectrum, m/z: [M]*
453.5 (calc m/z for C2sHs7BrN202 533.7).




Figure S2. ESI mass spectrum of 1-CB(Bu)-P-16.
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Figure S1. NMR 'H spectrum of 1-CB(Bu)-P-16.
Acquisition Parameter
lon Source Type ESI lon Polarity Positive Alternating lon Polarity off
Mass Range Mode UltraScan Scan Begin 320 m/z Scan End 2700 m/z
Capillary Exit 1400V n/a n/a Trap Drive 543
Accumulation Time 553 pus Averages 5 Spectra Auto MS/MS off
Intens. +MS, 0.6-0.8min #(71-97),
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Figure S3. IR spectrum of 1-CB(Bu)-P-16.

3-(butylcarbamoyloxy)-1-hexadecyl-1-methylpiperidinium bromide (3-CB(Bu)-P-16).
Yield 82.3 %. White solid. M.p. 77-80 °C. 'H NMR spectrum (600 MHz, CDCls), o, ppm (J,
Hz): 0.87 t (N*-(CH2)1>-CHs, 3H, 3Jun 7.1); 0.91 t (-NH-(CH-z)s-CHs, 3H, 3Jun 7.3); 1.24-1.36
m (N*-(CHz2)2-(CHz)13-CHs, NH-(CH2)2-CH»-CHs, 28H); 1.45-1.50 m (NH-CH2-CH>-CHo>-
CHs, 2H); 1.66-2.25 m (N*-CH2-CH>-(CH2)13-CHs, N*-CH2-CH-(CH:)>-CH>-N*, 6H); 3.13-
3.16 m (CO-NH-CHo:-(CHz)-CHs, 2H); 3.18, 3.40 two m (N*-CHs, 3H); 3.29-3.34, 3.42-3.74,
3.90-3.99 three m (N*-CH:-Alk, N*-CH>-CH-(CH2)>-CH>-N*, 6H); 4.34, 4.45 two m (N*-
CH:-CH-O, 1H). IR (KBr) v: 3326, 2919, 2852, 1718, 1625, 1575, 1467, 1376, 1250, 1125, 1081,
1024, 915, 722, 626 cm. Elemental analysis calcd for CzHssBrIN202 (%): C 62.41; H 10.67;
Br 15.38; N 5.39. Found (%): C 62.36; H 10.70; Br 15.32; N 5.37. ESI mass spectrum, m/z:
[M]* 340.27 (calc m/z for C2zHssBrN202 519.65).
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Figure S4. NMR 'H spectrum of 3-CB(Bu)-P-16.
Acquisition Parameter
lon Source Type ESI lon Polarity Positive Alternating lon Polarity off
Mass Range Mode UltraScan Scan Begin 100 m/z Scan End 2800 m/z
Capillary Exit 1400 V n/a n/a Trap Drive 46.8
Accumulation Time 767 ps Averages 5 Spectra n/a n/a
Intens_l. CC_945__22_01_5465.d: +MS, 0.8-1.3min #98-160
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Figure S5. ESI mass spectrum of 3-CB(Bu)-P-16.
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Figure S6. IR spectrum of 3-CB(Bu)-P-16.

4-(butylcarbamoyloxy)-1-(2-(butylcarbamoyloxy)ethyl)-1-hexadecylpiperidinium
bromide (1,4-CB(Bu)-P-16). Yield 78.6 %. White solid. M.p. 175-178 °C. 'H NMR spectrum
(400 MHz, CDCl), d, ppm: 0.85-0.93 m (N*-(CH2)1--CHs, -NH-(CH:)s-CHs, 9H); 1.24-1.37
m (N*-(CH2)>-(CH2)13-CHs, NH-(CH2).-CH»-CHs, 30H); 1.49 m (NH-CH.-CH>-CH>-CHjs,
4H); 1.68 m (N*-CH>-CH»>-Alk, 2H); 2.07 m (N*-CH.-CH>-CH-CH>-CH>-N*, 4H); 3.11-3.16
m (NH-CH»-(CHz).-CHs, 4H); 3.39 m (N*-CH2-CH>-O-CO-, 2H); 3.54 m (N*-CH»-Alk, 2H);
4.09-4.23 m (N*-CH2-CH>-CH-CH»-CH>-N*, 4H); 4.55 m (N*-CH2-CH>-O-CO-, 2H); 5.01 m
(N*-(CH2)2-CH-(CH2)>-N*, 1H). IR (KBr) v: 3329, 2958, 2925, 2855, 1728, 1704, 1539, 1465,
1378, 1251, 1145, 1035, 982, 896, 776, 722, 639 cm. Elemental analysis calcd for
CasHesBrNsOs (%): C 61.09; H 10.25; Br 12.32; N 6.48. Found (%): C 61.15; H 10.22; Br 12.26;
N 6.39. ESI mass spectrum, m/z: [M]* 568.6 (calc m/z for CssHesBrNsOs 648.8).
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Figure S7. NMR 'H spectrum of 1,4-CB(Bu)-P-16.

Acquisition Parameter

lon Source Type ESI lon Polarity Positive Alternating lon Polarity off

Mass Range Mode UltraScan Scan Begin 320 m/z Scan End 2700 m/z
Capillary Exit 1400V n/a n/a Trap Drive 61.8
Accumulation Time 412 ps Averages 5 Spectra Auto MS/MS off

Intens. +MS, 0.6-0.7min #(79-93)
x107 1+
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Figure S8. ESI mass spectrum of 1,4-CB(Bu)-P-16.
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Figure S9. IR spectrum of 1,4-CB(Bu)-P-16.
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Figure S10. Surface tension isotherms of micellar solutions of 1-CB(Bu)-P-16/Brij®35 at

different molar fractions of the cationic surfactant (a1 — fraction of 1-CB(Bu)-P-16); 25°C.



Table S1. Antimicrobial activity of butylcarbamate-containing piperidinium surfactants

and the mixed system 1-CB(Bu)-P-16/Brij®35 at equimolar ratio.

Compounds

Minimum inhibitory concentration (MIC), umol-dm-

Sa Bc Ef MRSA-1 | MRSA-2 Ec Pa Ca
3-CB(Bu)-P-16 | 1.0+0.08 1.7+0.13 3.7+0.19 1.0+0.08 1.0+0.08 3.7+0.23 | 240.6+19.24 | 7.5+0.38
1-CB(Bu)-P-16 | 1.7+0.15 1.7+0.13 1.7+0.15 0.9+0.07 0.9+0.07 | 29.2+2.25 | 117.1+10.12 | 7.3+0.19

1,4-CB(Bu)-P-16 | 2.9+0.15 | 12.0+0.92 | 1.4+0.11 2.9+0.15 2.9+0.15 | 385.3+29.28 - 96.3+8.32
CB(Bu)-P-162 3.8+0.41 3.8+0.20 - - - 126.6+11.75 - 7.9+0.41
PM-16P 4.7+0.25 9.6+0.74 - - - 77.4+6.18 - 19.3+1.48
1-CB}§]§;®):;E—16 / 2.1+0.18 2.1+0.18 2.1+0.18 1.0 £0.10 1.0£0.10 | 36.1+3.35 | 144.2+11.54 | 9.0+0.69
Ciprofloxacin 1.5+0.09 2.7+0.18 | 11.8+0.60 | 377.2+33.20 | 2.7+0.21 1.5+0.12 2.7+0.21 -
Amoxicillin 0.8+0.05 - - 85.7+7.12 | 85.7+6.84 - - -
Ketoconazole - - - - - - - 7.3+0.38
Minimum bactericidal and fungicidal concentration (MBC), (MFC), pmol-dm-3
3-CB(Bu)-P-16 | 3.7+0.19 | 120.3+10.97 | 60.2+5.0 7.5+0.38 1.0£0.08 | 240.6+19.24 - 15.0+£1.15
1-CB(Bu)-P-16 | 14.6+0.94 | 58.7+4.87 | 3.6+0.19 0.9+0.07 1.7£0.13 | 29.2+2.44 | 117.1£10.31 | 58.7+4.68
1,4-CB(Bu)-P-16 | 12.0+1.08 | 192.7+18.50 | 2.9+0.15 48.2+4.0 24.0+2.0 - - 96.3+8.32
CB(Bu)-P-162 7.9+0.61 | 126.6+11.55 - - - 506.5+44.57 - 7.9+0.20
PM-16P 19.3£1.48 | 19.3+1.73 - - - 77.4+6.18 - 19.3+1.48
1—CB}§]§;®);5346 / 18.0£1.62 | 72.1#6.46 | 4.5+0.12 1.0+£0.09 2.2+0.12 | 36.1+2.77 - 72.1+6.46
Ciprofloxacin 1.5+0.12 2.7+0.18 | 11.8+0.91 | 754.5+57.34 | 2.7+0.21 1.5+0.12 47.1+3.92 -
Amoxicillin 2.5+0.16 - - 85.7+6.84 | 85.7+7.30 - - -
Ketoconazole - - - - - - - 7.3+0.38




