
   

Supplementary Material 

 

Characterizations of N-methylated PEI (1) 

FT-IR (cm-1): 2953 and 2833 (C-H str), 1458 (C-H bend), 1H-NMR (400 MHz, CDCl3): δ/ppm 2.25 

(s, 3H, –N(CH3)-), 2.43-2.6 (m, 4H, -N(CH2CH2)-). 

Characterizations of activated esters and amides intermediates (2a-2c and 3a-3c) 

Butyl 2-bromoethanoate (2a): Yield, 97%; 1H-NMR (400 MHz, CDCl3): δ/ppm 0.89 (t, 3H 

terminal –CH3), 1.34 (m, 2H, -CH2CH2CH3), 1.56 (m, 2H, - CH2CH2CH2CH3), 3.88 (s, 2H, -

COCH2Br), 4.18 (t, 2H, -COOCH2-). 

Hexyl 2-bromoethanoate (2b): Yield, 98%; 1H-NMR (400 MHz, CDCl3): δ/ppm 0.88 (t, 3H, 

terminal –CH3), 1.28 (m, 6H, -CH2(CH2)3-), 1.61 (m, 2H, -CH2(CH2)3CH3), 3.89 (s, -COCH2Br, 2H), 

4.14 (t, 2H, -COOCH2 -). 

Octyl 2-bromoethanoate (2c): Yield, 95%; 1H-NMR (400 MHz, CDCl3): δ/ppm 0.89 (t, 3H, 

terminal –CH3), 1.28 (m, 10H -CH2(CH2)5CH3), 1.62 (m, 2H, -CH2(CH2)5CH3), 3.92 (s, 2H, -

COCH2Br), 4.20 (t, 2H, -COOCH2-). 

N-butyl-2-bromoethanamide (3a): Yield, 100%; 1H-NMR (400 MHz, CDCl3): δ/ppm 0.88 (t, 3H, 

terminal –CH3), 1.35 (m, 2H, -CH2CH2CH3), 1.56 (m, 2H, -CH2CH2CH2CH3), 3.29 (q, 2H, -

CONHCH2-,), 3.92 (s, 2H, -COCH2Br), 6.72 (br. s, 1H, amide –NHCO-). 

N-hexyl-2-bromoethanamide (3b): Yield, 96%; 1H-NMR (400 MHz, CDCl3): δ/ppm 0.91 (t, 

terminal 3H, – CH3), 1.3 (m, 6H, -CH2(CH2)3-), 1.49 (m, 2H, -CH2(CH2)3CH3), 3.31 (q, 2H,  -

CONHCH2-), 3.88 (s, 2H, - COCH2Br), 6.54 (br. s, 1H, amide –NHCO-). 

N-octyl-2-bromoethanamide (3c) : Yield, 95.5%; 1H-NMR (400 MHz, CDCl3): δ/ppm 0.88 (t, 

terminal 3H, -CH3), 1.28 (m, 10H - CH2(CH2)5CH3), 1.61 (m, 2H, -CH2(CH2)5CH3), 3.29 (q, 2H, -

COOCH2-), 3.94 (s, 2H, -COCH2Br), 7.22 (br. s, 1H, amide –NHCO-). 

Characterizations of the ACM-Nalk (4-7) 
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 ACM-NBut (4): Yield, 83.4%; 1H NMR (400 MHz, D2O): δ/ppm 0.96 (t, 3H, terminal -CH3), 1.38-

1.51 (br , 2H, -CH2CH2CH3), 1.72-1.89 (br , 2H, -CH2CH2CH2N(CH3)CH2CH2-), 3.12-3.6 (br, 9H, -

(CH2)2N(CH2)(CH3)-). 

ACM-NHex (5): Yield, 84%; 1H NMR (400 MHz, D2O): δ/ppm 0.85 (t, 3H, terminal -CH3), 1.18-1.48 

(br, 6H, -CH2(CH2)3-), 1.70-1.85 (br, 2H, -CH2CH2N(CH3)CH2CH2-), 3.41-4.09 (br, 9H, -

(CH2)2N(CH2)(CH3)-). 

ACM-NOct (6): Yield, 82.5%; 1H NMR (400 MHz, D2O): δ/ppm 0.88 (t, 3H, terminal -CH3), 1.16-

1.50 (br, 10H, -CH2(CH2)5-), 1.59-1.89 (br, 2H, -CH2CH2N(CH3)CH2CH2-), 3.17-4.44 (br, 9H, -

(CH2)2N(CH2)(CH3)-). 

ACM-NDec (7): Yield, 80.3%; 1H NMR (400 MHz, CDCl3): δ/ppm 0.88 (t, 3H, terminal -CH3), 1.22-

1.48 (br, 14H, -CH2(CH2)7-), 1.6-1.75 (br, 2H, -CH2CH2N(CH3)CH2CH2)-), 3.3-4.04 (br, 9H, -

(CH2)2N(CH2)(CH3)-). 

 Characterizations of the ACM-Ealk (8-10) and ACM-Aalk (11-13) 

ACM-EBut (8): Yield, 76.5%; 1H NMR (400 MHz, D2O): δ/ppm 0.88 (t, 3H, terminal -CH3), 1.22-

1.35 (br, 2H, -CH2CH2CH3), 1.65-1.75 (q, 2H, -CH2CH2CH2N(CH3)CH2CH2-), 3.52-3.85 (br, 7H, -

(CH2)2N(CH2)(CH3)-), 3.9-4.4 (br, 2H, -CH2OCOCH2N(CH3)CH2CH2-), 4.5-4.75 (br, 2H,- OCOCH2 

N(CH3)CH2CH2-). 

ACM-EHex (9): Yield, 76%; 1H-NMR (400 MHz, CDCl3): δ/ppm 0.89 (t, 3H, terminal -CH3), 1.24-

1.39 (br m, 6H, -CH2(CH2)3-, 1.7-1.85 (q, 2H, - CH2CH2N(CH3)CH2CH2-), 3.79-4.29 (m, 7H, -

(CH2)2N(CH2)(CH3)-), 4.35-4.6 (m, 2H, -CH2OCOCH2N(CH3)CH2CH2-), 4.55-4.74 (m, 2H, -

OCOCH2 N(CH3)CH2CH2-). 

ACM-EOct (10): Yield, 75.4%; 1H NMR (400 MHz, CDCl3): δ/ppm 0.87 (t, 3H, terminal -CH3), 

1.28-1.38 (br, 10H, -CH2(CH2)5-), 1.75-1.87 (q, 2H, -CH2CH2N(CH3)CH2CH2-), 3.6-3.8 (br, 7H, -

(CH2)2N(CH2)(CH3)-), 4.1-4.45 (br, 2H, -CH2OCOCH2N(CH3)CH2CH2-), 4.55-4.89 (br, 2H, - 

OCOCH2 N(CH3)CH2CH2-). 

ACM-ABut (11): Yield, 76.5%; 1H NMR (400 MHz, D2O): δ/ppm 0.85 (t, 3H, terminal -CH3), 1.28-

1.48 (br, 2H,- CH2CH2CH3), 1.82 (q, 2H, -CH2CH2CH2N(CH3)CH2CH2-), 3.1-3.8 (br, 7H, -
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(CH2)2N(CH2)(CH3)-), 3.9-4.4 (br, 2H, -CH2NHCOCH2N(CH3)CH2CH2-), 4.5-4.9 (br, 2H, -

NHCOCH2 N(CH3)CH2CH2-), 8.0-8.5 (br, 1H, -CONHCH2-). 

ACM-AHex (12): Yield, 79%; 1H NMR (400 MHz, CDCl3): δ/ppm 0.88 (t, 3H, terminal -CH3), 1.2-

1.39 (br, 6H, -CH2(CH2)3-), 1.72- 1.9 (q, 2H, -CH2CH2CH2N(CH3)CH2CH2-), 3.2-3.89 (br, 7H, -

(CH2)2N(CH2)(CH3)-), 4.05-4.3 (br, 2H, - CH2NHCOCH2N(CH3)CH2CH2-), 4.5-4.86 (br, 2H,- 

NHCOCH2 N(CH3)CH2CH2-), 8.05-8.5 (br, 1H, -CONHCH2-). 

ACM-AOct (13): Yield, 75.2%; 1H NMR (400 MHz, CDCl3): δ/ppm 0.89 (t, 3H, terminal -CH3), 1.2-

1.49 (br m, 10H, -CH2(CH2)5), 1.7-1.87 (q, 2H, -CH2CH2CH2N(CH3)CH2CH2-), 3.1-3.67 (br, 7H, -

(CH2)2N(CH2)(CH3)-), 3.93.-4.3 (br, 2H, - CH2NHCOCH2N(CH3)CH2CH2-), 4.6-4.8 (br, 2H, - 

NHCOCH2 N(CH3)CH2CH2-), 8-8.5 (br, 1H, -CONHCH2-).  
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Table S1.Molecular weight of the amphiphilic cationic macromolecules (ACMs). 

Macromolecules aDegree of quaternization 

(DQ) (%) 

bMolecular Weight (Mn) 

(kDa) 

ACM-Nbut (4) 100 3.6 

ACM-NHex (5) 100 4.2 

ACM-NOct (6) 100 4.7 

ACM-NDec (7) 100 5.2 

ACM-EBut (8) 100 4.7 

ACM-EHex (9) 100 5.2 

ACM-EOct (10) 100 5.7 

ACM-ABut (11) 100 4.7 

ACM-AHex (12) 100 5.2 

ACM-AOct (13) 100 5.7 
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Figure S1. Antibacterial activity of ACM-AHex (12) in physiological fluids. Each concentration 

had triplicate values and the entire experiment was performed twice. The average data was 

reported.  


