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Table S1. MIC and MBC values (µg/mL) for the oleic acid (OA) and petroselinic acid (PA) based quaternary ammonium 
sophorolipids against E. coli LMG 8063, K. pneumoniae LMG 2095, P. aeruginosa PAO1, S. aureus ATCC 6538 and S. aureus 
Mu50. The best results against the Gram-positive bacteria are highlighted in bold, the best results against Gram-negative 
bacteria are highlighted in bold/italic. *The value given is the MIC1/2 value, i.e. the minimum inhibitory concentration at which 
the growth of the strain is reduced by 50%. ND = not determined. 
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E. coli 
LMG 8063 

MIC >1000 >1000 >1000 1000 500 >1000 >1000 125 250 
MBC ND ND ND ND ND ND ND 125 ND 

K. pneumoniae 
LMG 2095 

MIC >1000 >1000 >1000 1000 125 >1000 >1000 62.5 250 
MBC ND ND ND ND ND ND ND 62.5 ND 

P. aeruginosa 
PAO1 

MIC >1000 >1000 >1000 >1000 >1000 >1000 500* 125 500 
MBC ND ND ND ND ND ND ND ND ND 

S. aureus  
ATCC 6538 

MIC 125 7.81 7.81 1.95 1.95 1.95 1.95 15.6 31.3 
MBC 250 7.81 250 3.91 7.81 7.81 1.95 31.3 62.5 

S. aureus  
Mu50 

MIC 250 31.3 62.5 1.95 1.95 3.91 3.91 31.3 125 
MBC 1000 62.5 250 1.95 3.91 15.6 15.6 62.5 250 

(µg/mL)  7 11a 11b 11c 11d 12a 12b 12c 12d 

P
A

 b
as

e
d

 d
e

ri
va

ti
ve

s 

E. coli 
LMG 8063 

MIC >1000 >1000 >1000 1000 1000 >1000 >1000 62.5 31.3 
MBC ND ND ND ND ND ND ND 125 62.5 

K. pneumoniae 
LMG 2095 

MIC >1000 >1000 >1000 1000 1000 1000 >1000 31.3 31.3 
MBC ND ND ND ND ND ND ND 125 125 

P. aeruginosa 
PAO1 

MIC >1000 >1000 >1000 >1000 >1000 1000 >1000 250 125 
MBC ND ND ND ND ND ND ND ND ND 

S. aureus  
ATCC 6538 

MIC 125 62.5 125 7.81 1.95 7.81 15.6 7.81 15.6 
MBC 250 62.5 500 15.6 1.95 7.81 15.6 15.6 15.6 

S. aureus 
 Mu50 

MIC 250 500 500 7.81 1.95 15.6 15.6 7.81 15.6 
MBC 1000 1000 >1000 7.81 1.95 15.6 31.3 31.3 31.3 

Table S2. MIC values (µg/mL) for the deglycosylated derivatives against S. aureus ATCC 6538 and S. aureus Mu50 

(µg/mL)  5a 5b  13a 13b 14a 14b 

S. aureus 
ATCC 6538 

MIC 1.95 1.95  1.95 1.95 31.25 15.63 
MBC 7.81 1.95  31.25 31.25 31.25 15.63 

S. aureus 
Mu50 

MIC 3.91 3.91  62.5 62.5 125 62.5 
MBC 15.6 15.6  62.5 62.5 125 125 

 

Figure S1. Transfection efficacies (TE) of deprotected quaternary ammonium sophorolipids 5 and 12 (formulated with DOPE) 
on three cell lines (A549, 16HBE and SKMEL28) using a luciferase-encoding pDNA. TE are expressed in RLU per mg of proteins 
(n = 3). Lipofectamine (LFM) and naked (uncomplexed) pDNA were used as positive and negative controls, respectively. 



 
Figure S2. Cell viability determined 48 h after incubation of the cells with lipoplexes prepared with deprotected quaternary 
ammonium sophorolipids 5 and 12 (formulated with DOPE). Naked pDNA was used as the negative control. Values are 
expressed as a percentage of the viability determined with untransfected cells. 

N-pentadecyl-((S)-8-[(2”,3’,3”,4’,4”,6’,6”-heptaacetoxy-2’-O--D-glucopyranosyl--D-

glucopyranosyl)-oxy])nonan-1-amine (9a): Purification gradient: 2 CV 5% mixture A, 35 CV 5-40% 

mixture A, 2 CV 40% mixture A. (1.65g, 96%), viscous colorless oil. 

1H-NMR (400 MHz, CDCl3): H 0.88 (3H, t, J=6.8 Hz, CH3CH2), 1.22 

(3H, d, J=6.2 Hz, CH3CH), 1.24-1.47 (33H, m, CH2CH3, 15xCH2(CH2)2, 

CHaHbCHCH3), 1.51-1.61 (1H, m, CHaHbCHCH3), 1.69-1.80 (4H, m, 

2xCH2CH2N), 2.00 (6H, s, 2xCH3C=O), 2.04 (3H, s, CH3C=O), 2.04 

(3H, s, CH3C=O), 2.06 (3H, s, CH3C=O), 2.08 (3H, s, CH3C=O), 2.09 

(3H, s, CH3C=O), 2.91-2.97 (4H, m, 2xCH2CH2N), 3.65-3.75 (4H, m, 2xCHCH2OAc, CH3CHO, CHOC), 4.08-

4.11 (2H, m, 2xCHCHaHbOAc), 4.23-4.28 (2H, m, 2xCHCHaHbOAc), 4.48 (1H, d, J=7.6 Hz, CH(O)2), 4.72 

(1H, d, J=8.0 Hz, CH(O)2), 4.87 (1H, dxd, J=9.5 Hz, J=8.1 Hz, CHOC), 4.93 (1H, dxd, J=9.7 Hz, J=9.7 Hz, 

CHOC), 5.02 (1H, dxd, J=9.7 Hz, J=9.7 Hz, CHOC), 5.13 (1H, dxd, J=9.9 Hz, J=9.9 Hz, CHOC), 5.18 (1H, 

dxd, J=9.5 Hz, J=9.5 Hz, CHOC). 13C-NMR (100 MHz, CDCl3): C 14.1 (CH3CH2), 20.5 (CH3C=O), 20.6 

(CH3C=O), 20.6 (CH3C=O), 20.7 (CH3C=O), 20.7 (CH3C=O), 20.8 (CH3C=O), 20.8 (CH3C=O), 21.5 (CH3CH), 

22.7 (CH3CH2), 24.7 (CH2(CH2)2), 26.3 (CH2CH2N), 26.4 (CH2CH2N), 26.5 (CH2(CH2)2), 26.7 (CH2(CH2)2), 

29.1 (CH2(CH2)2), 29.2 (CH2(CH2)2), 29.3 (CH2(CH2)2), 29.4 (CH2(CH2)2), 29.5 (CH2(CH2)2), 29.5 (CH2(CH2)2), 

29.6-29.7 (5xCH2(CH2)2), 31.9 (CH2(CH2)2), 36.5 (CH2CHCH3), 48.3 (CH2N), 48.4 (CH2N), 62.2 (2xCH2OAc), 

68.5 (CHOC), 68.8 (CHOC), 71.3 (CHOC), 71.7 (CHOC), 71.7 (CHOC), 72.9 (CHOC), 74.7 (CHOC), 77.6 

(CHOC), 78.0 (CHOC), 100.4 (CH(O)2), 101.3 (CH(O)2), 169.8 (CH3C=O), 169.9 (CH3C=O), 170.0 (CH3C=O), 

170.0 (CH3C=O), 170.2 (CH3C=O), 170.7 (CH3C=O), 170.9 (CH3C=O). 

  



N-dodecyl,N-methyl-((S)-8-[(2”,3’,3”,4’,4”,6’,6”-heptaacetoxy-2’-O--D-glucopyranosyl--D-

glucopyranosyl)-oxy])nonan-1-amine (9b): Purification gradient: 2 CV 5% mixture A, 35 CV 5-40% 

mixture A, 2 CV 40% mixture A. (1.08 g, 63%), viscous colorless oil. 

1H-NMR (400 MHz, CDCl3): H 0.88 (3H, t, J=6.8 Hz, CH3CH2), 1.21 

(3H, d, J=6.2 Hz, CH3CH), 1.24-1.41 (27H, m, CH2CH3, 12xCH2(CH2)2, 

CHaHbCHCH3), 1.43-1.53 (4H, m, 2xCH2CH2N), 1.56-1.63 (1H, m, 

CHaHbCHCH3), 1.99 (3H, s, CH3C=O), 2.00 (3H, s, CH3C=O), 2.01 (3H, 

s, CH3C=O), 2.03 (3H, s, CH3C=O), 2.06 (3H, s, CH3C=O), 2.08 (6H, s, 2xCH3C=O), 2.23 (3H, s, CH3N), 2.31-

2.37 (4H, m, 2xCH2CH2N), 3.63-3.75 (4H, m, 2xCHCH2OAc, CH3CHO, CHOC), 4.07-4.10 (2H, m, 

2xCHCHaHbOAc), 4.22-4.29 (2H, m, 2xCHCHaHbOAc), 4.47 (1H, d, J=7.6 Hz, CH(O)2), 4.73 (1H, d, J=8.0 

Hz, CH(O)2), 4.91 (1H, dxd, J=9.2 Hz, J=9.2 Hz, CHOC), 4.93 (1H, dxd, J=9.6 Hz, J=9.6 Hz, CHOC), 5.06 

(1H, dxd, J=9.5 Hz, J=9.5 Hz, CHOC), 5.13 (1H, dxd, J=9.4 Hz, J=9.4 Hz, CHOC), 5.16 (1H, dxd, J=9.5 Hz, 

J=9.5 Hz, CHOC). 13C-NMR (100 MHz, CDCl3): C 14.1 (CH3CH2), 20.5 (CH3C=O), 20.6 (CH3C=O), 20.6 

(CH3C=O), 20.6 (CH3C=O), 20.7 (2xCH3C=O), 20.8 (CH3C=O), 21.2 (CH3CH), 22.7 (CH3CH2), 25.0 

(CH2(CH2)2), 27.0 (CH2CH2N), 27.1 (CH2CH2N), 27.6 (CH2(CH2)2), 27.7 (CH2(CH2)2), 29.3 (CH2(CH2)2), 29.6-

29.7 (5xCH2(CH2)2), 29.7 (CH2(CH2)2), 29.8 (CH2(CH2)2), 31.9 (CH2(CH2)2), 36.5 (CH2CHCH3), 42.1 (CH3N), 

57.7 (CH2N), 57.8 (CH2N), 62.0 (CH2OAc), 62.3 (CH2OAc), 68.3 (CHOC), 68.9 (CHOC), 71.3 (CHOC), 71.7 

(CHOC), 71.8 (CHOC), 73.1 (CHOC), 74.6 (CHOC), 77.7 (CHOC), 77.9 (CHOC), 100.4 (CH(O)2), 101.1 

(CH(O)2), 169.3 (CH3C=O), 169.4 (CH3C=O), 169.7 (CH3C=O), 170.0 (CH3C=O), 170.3 (CH3C=O), 170.6 

(CH3C=O), 170.6 (CH3C=O). 

N-methyl,N-octadecyl-((S)-11-[(2”,3’,3”,4’,4”,6’,6”-heptaacetoxy-2’-O--D-glucopyranosyl--D-

glucopyranosyl)-oxy])dodecan-1-amine (10a): Purification gradient: 2 CV 15% mixture A, 25 CV 15-

60% mixture A, 2 CV 60% mixture A. (1.22 g, 46%), viscous colorless 

oil. 1H-NMR (400 MHz, CDCl3): H 0.88 (3H, t, J = 6.8 Hz, CH3CH2), 

1.22 (3H, d, J = 6.2 Hz, CH3CH), 1.24-1.40 (45H, m, CH2CH3, 

21xCH2(CH2)2, CHaHbCHCH3), 1.41-1.50 (4H, m, 2xCH2CH2N), 1.56-

1.66 (1H, m, CHaHbCHCH3), 1.99 (3H, s, CH3C=O), 2.00 (3H, s, 

CH3C=O), 2.01 (3H, s, CH3C=O), 2.03 (3H, s, CH3C=O), 2.06 (3H, s, CH3C=O), 2.08 (6H, s, 2xCH3C=O), 2.20 

(3H, s, CH3N), 2.28-2.32 (4H, m, 2xCH2CH2N), 3.63-3.75 (4H, m, 2xCHCH2OAc, CH3CHO, CHOC), 4.06-

4.10 (2H, m, 2xCHCHaHbOAc), 4.23-4.32 (2H, m, 2xCHCHaHbOAc), 4.48 (1H, d, J = 7.6 Hz, CH(O)2), 4.74 

(1H, d, J = 8.0 Hz, CH(O)2), 4.89-4.96 (2H, m, 2xCHOC), 5.07 (1H, dxd, J = 9.5 Hz, J = 9.5 Hz, CHOC), 5.13 

(1H, dxd, J = 9.3 Hz, J = 9.3 Hz, CHOC), 5.17 (1H, dxd, J = 9.5 Hz, J = 9.5 Hz, CHOC). 13C-NMR (100 MHz, 

CDCl3): C 14.1 (CH3CH2), 20.5 (CH3C=O), 20.6 (2xCH3C=O), 20.6 (CH3C=O), 20.7 (2xCH3C=O), 20.8 

(CH3C=O), 21.2 (CH3CH), 22.7 (CH2CH3), 25.1 (CH2(CH2)2), 27.3 (CH2CH2N), 27.4 (CH2CH2N), 27.6 



(CH2(CH2)2), 27.7 (CH2(CH2)2), 29.3 (CH2(CH2)2), 29.6-29.7 (15xCH2(CH2)2), 29.8 (CH2(CH2)2), 31.9 

(CH2(CH2)2), 36.5 (CH2CHCH3), 42.3 (CH3N), 58.0 (CH2CH2N), 58.0 (CH2CH2N), 61.9 (CH2OAc), 62.2 

(CH2OAc), 68.2 (CHOC), 68.8 (CHOC), 71.3 (CHOC), 71.7 (CHOC), 71.8 (CHOC), 73.0 (CHOC), 74.6 (CHOC), 

77.6 (CHOC), 78.0 (CHOC), 100.4 (CH(O)2), 101.1 (CH(O)2), 169.3 (CH3C=O), 169.4 (CH3C=O), 169.7 

(CH3C=O), 170.0 (CH3C=O), 170.3 (CH3C=O), 170.6 (CH3C=O), 170.6 (CH3C=O). 

N-pentadecyl-((S)-11-[(2”,3’,3”,4’,4”,6’,6”-heptaacetoxy-2’-O--D-glucopyranosyl--D-

glucopyranosyl)-oxy])dodecan-1-amine (10b): No purification needed. (2.30g, 91%), viscous colorless 

oil. 1H-NMR (400 MHz, CDCl3): H 0.88 (3H, t, J=6.8 Hz, CH3CH2), 

1.22 (3H, d, J=6.2 Hz, CH3CH), 1.24-1.50 (39H, m, CH2CH3, 

18xCH2(CH2)2, CHaHbCHCH3), 1.56-1.62 (1H, m, CHaHbCHCH3), 1.65-

1.74 (4H, m, 2xCH2CH2N), 1.99 (3H, s, CH3C=O), 2.00 (3H, s, 

CH3C=O), 2.02 (3H, s, CH3C=O), 2.03 (3H, s, CH3C=O), 2.06 (3H, s, 

CH3C=O), 2.08 (6H, s, 2xCH3C=O), 2.85-2.88 (4H, m, 2xCH2CH2N), 3.64-3.76 (4H, m, 2xCHCH2OAc, 

CH3CHO, CHOC), 4.06-4.10 (2H, m, 2xCHCHaHbOAc), 4.22-4.31 (2H, m, 2xCHCHaHbOAc), 4.48 (1H, d, 

J=7.6 Hz, CH(O)2), 4.74 (1H, d, J=8.0 Hz, CH(O)2), 4.88-4.92 (1H, m, CHOC), 4.93 (1H, dxd, J=9.9 Hz, J=9.9 

Hz, CHOC), 5.05 (1H, dxd, J=9.6 Hz, J=9.6 Hz, CHOC), 5.13 (1H, dxd, J=9.4 Hz, J=9.4 Hz, CHOC), 5.16 (1H, 

dxd, J=9.5 Hz, J=9.5 Hz, CHOC), 6.01 (1H, br s, NH). 13C-NMR (100 MHz, CDCl3): C 14.1 (CH3CH2), 20.5 

(CH3C=O), 20.6 (CH3C=O), 20.6 (2xCH3C=O), 20.7 (CH3C=O), 20.7 (CH3C=O), 20.8 (CH3C=O), 21.3 

(CH3CH), 22.7 (CH3CH2), 25.0 (CH2(CH2)2), 26.6 (CH2CH2N), 26.7 (CH2CH2N), 26.8 (CH2(CH2)2), 29.0 

(CH2(CH2)2), 29.1 (CH2(CH2)2), 29.3 (2xCH2(CH2)2), 29.4 (2xCH2(CH2)2), 29.5 (CH2(CH2)2), 29.6-29.7 

(8xCH2(CH2)2), 31.9 (CH2(CH2)2), 36.5 (CH2CHCH3), 48.5 (2xCH2N), 62.1 (CH2OAc), 62.3 (CH2OAc), 68.3 

(CHOC), 68.9 (CHOC), 71.3 (CHOC), 71.7 (CHOC), 71.8 (CHOC), 73.0 (CHOC), 74.6 (CHOC), 77.7 (CHOC), 

77.9 (CHOC), 100.4 (CH(O)2), 101.1 (CH(O)2), 169.4 (CH3C=O), 169.5 (CH3C=O), 169.7 (CH3C=O), 170.0 

(CH3C=O), 170.2 (CH3C=O), 170.6 (CH3C=O), 170.7 (CH3C=O). 

N-dodecyl,N-methyl-((S)-11-[(2”,3’,3”,4’,4”,6’,6”-heptaacetoxy-2’-O--D-glucopyranosyl--D-

glucopyranosyl)-oxy])dodecan-1-amine (10c): Purification gradient: 2 CV 15% mixture A, 35 CV 15-

70% mixture A, 2 CV 70% mixture A. (0.92 g, 37%), viscous colorless 

oil. 1H-NMR (400 MHz, CDCl3): H 0.88 (3H, t, J = 6.8 Hz, CH2CH3), 

1.22 (3H, d, J = 6.2 Hz, CH3CH), 1.24-1.49 (37H, m, CH2CH3, 

15xCH2(CH2)2, CHaHbCHCH3, 2xCH2CH2N), 1.55-1.64 (1H, m, 

CHaHbCHCH3), 1.99 (3H, s, CH3C=O), 2.00 (3H, s, CH3C=O), 2.01 (3H, 

s, CH3C=O), 2.03 (3H, s, CH3C=O), 2.06 (3H, s, CH3C=O), 2.08 (6H, s, 2xCH3C=O), 2.19 (3H, s, CH3N), 2.27-

2.31 (4H, m, 2xCH2CH2N), 3.63-3.75 (4H, m, 2xCHCH2OAc, CH3CHO, CHOC), 4.06-4.10 (2H, m, 



2xCHCHaHbOAc), 4.24 (1H, dxd, J = 12.3 Hz, J = 5.3 Hz, CHCHaHbOAc), 4.29 (1H, dxd, J = 12.3 Hz, J = 4.5 

Hz, CHCHaHbOAc), 4.48 (1H, d, J = 7.6 Hz, CH(O)2), 4.73 (1H, d, J = 8.0 Hz, CH(O)2), 4.89-4.95 (2H, m, 

2xCHOC), 5.07 (1H, dxd, J = 9.5 Hz, J = 9.5 Hz, CHOC), 5.13 (1H, dxd, J = 9.3 Hz, J = 9.3 Hz, CHOC), 5.16 

(1H, dxd, J = 9.5 Hz, J = 9.5 Hz, CHOC). 13C-NMR (100 MHz, CDCl3): C 14.1 (CH2CH3), 20.5 (CH3C=O), 

20.6 (2xCH3C=O), 20.6 (CH3C=O), 20.7 (2xCH3C=O), 20.8 (CH3C=O), 21.2 (CH3CH), 22.7 (CH2CH3), 25.1 

(CH2(CH2)2), 27.4 (CH2CH2N), 27.4 (CH2CH2N), 27.7 (CH2(CH2)2), 27.7 (CH2(CH2)2), 29.4 (CH2(CH2)2), 29.6-

29.7 (8xCH2(CH2)2), 29.8 (CH2(CH2)2), 29.9 (CH2(CH2)2), 31.9 (CH2(CH2)2), 36.5 (CH2CHCH3), 42.4 (CH3N), 

58.0 (CH2CH2N), 58.1 (CH2CH2N), 62.0 (CH2OAc), 62.3 (CH2OAc), 68.2 (CHOC), 68.9 (CHOC), 71.3 (CHOC), 

71.7 (CHOC), 71.9 (CHOC), 73.1 (CHOC), 74.6 (CHOC), 77.7 (CHOC), 77.9 (CHOC), 100.4 (CH(O)2), 101.1 

(CH(O)2), 169.3 (CH3C=O), 169.5 (CH3C=O), 169.8 (CH3C=O), 170.1 (CH3C=O), 170.3 (CH3C=O), 170.6 

(CH3C=O), 170.6 (CH3C=O). 

N,N-dimethyl,N-pentadecyl-((S)-8-[(2”,3’,3”,4’,4”,6’,6”-heptaacetoxy-2’-O--D-glucopyranosyl--D-

glucopyranosyl)-oxy])nonan-1-ammonium iodide (4c): (1.11 g, 90%), yellow powder. 1H-NMR (400 

MHz, CDCl3): H 0.88 (3H, t, J=6.8 Hz, CH3CH2), 1.22 (3H, d, J=6.2 Hz, 

CH3CH), 1.24-1.47 (33H, m, CH2CH3, 15xCH2(CH2)2, CHaHbCHCH3), 

1.51-1.63 (1H, m, CHaHbCHCH3), 1.70-1.83 (4H, m, 2xCH2CH2N), 

1.99 (CH3C=O), 2.00 (CH3C=O), 2.03 (2xCH3C=O), 2.06 (CH3C=O), 

2.08 (CH3C=O), 2.09 (CH3C=O), 3.36 (6H, s, 2xCH3N), 3.44-3.49 (2H, 

m, CH2CH2N), 3.52-3.56 (2H, m, CH2CH2N), 3.65-3.74 (4H, m, 2xCHCH2OAc, CH3CHO, CHOC), 4.05-4.11 

(2H, m, 2xCHCHaHbOAc), 4.22-4.27 (2H, m, 2xCHCHaHbOAc), 4.47 (1H, d, J=7.6 Hz, CH(O)2), 4.71 (1H, d, 

J=8.0 Hz, CH(O)2), 4.86 (1H, dxd, J=9.6 Hz, J=8.1 Hz, CHOC), 4.92 (1H, dxd, J=9.8 Hz, J=9.8 Hz, CHOC), 

5.00 (1H, dxd, J=9.7 Hz, J=9.7 Hz, CHOC), 5.12 (1H, dxd, J=9.5 Hz, J=9.5 Hz, CHOC), 5.17 (1H, dxd, J=9.5 

Hz, J=9.5 Hz, CHOC). 13C-NMR (100 MHz, CDCl3): C 14.1 (CH3CH2), 20.5 (CH3C=O), 20.6 (CH3C=O), 20.6 

(2xCH3C=O), 20.7 (CH3C=O), 20.8 (2xCH3C=O), 21.5 (CH3CH), 22.6 (CH3CH2), 22.7 (CH2CH2N), 22.8 

(CH2CH2N), 24.6 (CH2(CH2)2), 26.2 (CH2(CH2)2), 26.2 (CH2(CH2)2), 29.2 (CH2(CH2)2), 29.3 (2xCH2(CH2)2), 

29.4 (CH2(CH2)2), 29.4 (CH2(CH2)2), 29.5 (CH2(CH2)2), 29.6 (5xCH2(CH2)2), 31.9 (CH2(CH2)2), 36.5 

(CH2CHCH3), 51.4 (2xCH3N), 62.2 (CH2OAc), 62.3 (CH2OAc), 64.3 (2xCH2N), 68.5 (CHOC), 68.8 (CHOC), 

71.2 (CHOC), 71.4 (CHOC), 71.6 (CHOC), 72.9 (CHOC), 74.7 (CHOC), 77.8 (CHOC), 78.0 (CHOC), 100.5 

(CH(O)2), 101.3 (CH(O)2), 169.6 (2xCH3C=O), 169.7 (CH3C=O), 170.0 (2xCH3C=O), 170.5 (CH3C=O), 170.6 

(CH3C=O). 

  



N,N-dimethyl,N-dodecyl-((S)-8-[(2”,3’,3”,4’,4”,6’,6”-heptaacetoxy-2’-O--D-glucopyranosyl--D-

glucopyranosyl)-oxy])nonan-1-ammonium iodide (4d): (1.11 g, 90%), yellow powder. 1H-NMR (400 

MHz, CDCl3): H 0.88 (3H, t, J=6.8 Hz, CH3CH2), 1.22 (3H, d, J=6.2 Hz, 

CH3CH), 1.24-1.47 (27H, m, CH2CH3, 12xCH2(CH2)2, CHaHbCHCH3), 

1.49-1.62 (1H, m, CHaHbCHCH3), 1.71-1.83 (4H, m, 2xCH2CH2N), 

1.99 (CH3C=O), 2.00 (CH3C=O), 2.03 (2xCH3C=O), 2.06 (CH3C=O), 

2.08 (CH3C=O), 2.09 (CH3C=O), 3.39 (6H, s, 2xCH3N), 3.47-3.50 (2H, 

m, CH2CH2N), 3.55-3.59 (2H, m, CH2CH2N), 3.65-3.75 (4H, m, 2xCHCH2OAc, CH3CHO, CHOC), 4.05-4.11 

(2H, m, 2xCHCHaHbOAc), 4.22-4.27 (2H, m, 2xCHCHaHbOAc), 4.48 (1H, d, J=7.6 Hz, CH(O)2), 4.71 (1H, d, 

J=8.0 Hz, CH(O)2), 4.86 (1H, dxd, J=9.6 Hz, J=8.1 Hz, CHOC), 4.93 (1H, dxd, J=9.8 Hz, J=9.8 Hz, CHOC), 

5.00 (1H, dxd, J=9.7 Hz, J=9.7 Hz, CHOC), 5.12 (1H, dxd, J=9.5 Hz, J=9.5 Hz, CHOC), 5.17 (1H, dxd, J=9.5 

Hz, J=9.5 Hz, CHOC). 13C-NMR (100 MHz, CDCl3): C 14.1 (CH3CH2), 20.5 (CH3C=O), 20.6 (CH3C=O), 20.7 

(2xCH3C=O), 20.7 (CH3C=O), 20.8 (2xCH3C=O), 21.5 (CH3CH), 22.6 (CH3CH2), 22.7 (CH2CH2N), 22.8 

(CH2CH2N), 24.6 (CH2(CH2)2), 26.2 (CH2(CH2)2), 26.2 (CH2(CH2)2), 29.2 (CH2(CH2)2), 29.3 (CH2(CH2)2), 29.3 

(CH2(CH2)2), 29.4 (CH2(CH2)2), 29.4 (CH2(CH2)2), 29.4 (CH2(CH2)2), 29.5 (2xCH2(CH2)2), 31.8 (CH2(CH2)2), 

36.5 (CH2CHCH3), 51.4 (2xCH3N), 62.2 (CH2OAc), 62.3 (CH2OAc), 64.2 (2xCH2N), 68.5 (CHOC), 68.8 

(CHOC), 71.2 (CHOC), 71.4 (CHOC), 71.6 (CHOC), 72.9 (CHOC), 74.7 (CHOC), 77.8 (CHOC), 78.0 (CHOC), 

100.5 (CH(O)2), 101.2 (CH(O)2), 169.6 (2xCH3C=O), 169.7 (CH3C=O), 170.0 (2xCH3C=O), 170.6 (CH3C=O), 

170.7 (CH3C=O). 

N,N-dimethyl,N-pentadecyl-((S)-8-[(2’-O--D-glucopyranosyl--D-glucopyranosyl)-oxy])nonan-1-

ammonium iodide (5c): (0.85 g, 93%), white powder. 1H-NMR (400 MHz, MeOD): H 0.97 (3H, t, J=6.8 

Hz, CH3CH2), 1.32 (3H, d, J=6.2 Hz, CH3CH), 1.34-1.60 (33H, m, 

CH2CH3, 15xCH2(CH2)2, CHaHbCHCH3), 1.62-1.72 (1H, m, 

CHaHbCHCH3), 1.79-1.89 (4H, m, 2xCH2CH2N), 3.17 (6H, s, 2xCH3N), 

3.23-3.49 (10H, m, 2xCH2CH2N, 6xCHOC), 3.53-3.57 (1H, m, CHOC), 

3.65 (1H, dxd, J=8.7 Hz, J=8.7 Hz, CHOC), 3.70-3.75 (2H, m, 

2xCHCHaHbOH), 3.87-3.94 (3H, m, 2xCHCHaHbOH, CHOC), 4.53 (1H, d, J=7.7 Hz, CH(O)2), 4.75 (1H, d, 

J=7.8 Hz, CH(O)2). 13C-NMR (100 MHz, MeOD): C 13.2 (CH3CH2), 20.7 (CH3CH), 22.3 (CH2CH2N), 22.3 

(CH2CH2N), 22.4 (CH3CH2), 24.7 (CH2(CH2)2), 26.0 (2xCH2(CH2)2), 28.9 (CH2(CH2)2), 29.0 (CH2(CH2)2), 29.1 

(CH2(CH2)2), 29.2 (CH2(CH2)2), 29.3 (CH2(CH2)2), 29.3 (CH2(CH2)2), 29.4 (5xCH2(CH2)2), 31.7 (CH2(CH2)2), 

36.5 (CH2CHCH3), 50.0 (2xCH3N), 61.4 (CH2OH), 61.7 (CH2OH), 64.1 (2xCH2N), 70.2 (CHOC), 70.4 (CHOC), 

74.6 (CHOC), 76.3 (CHOC), 76.4 (CHOC), 76.8 (CHOC), 76.9 (CHOC), 77.6 (CHOC), 80.0 (CHOC), 101.5 

(CH(O)2), 103.0 (CH(O)2). 



N,N-dimethyl,N-dodecyl-((S)-8-[(2’-O--D-glucopyranosyl--D-glucopyranosyl)-oxy])nonan-1-

ammonium iodide (5d): (0.58 g, 90%), white powder. 1H-NMR (400 MHz, MeOD): H 0.95 (3H, t, J=6.8 

Hz, CH3CH2), 1.31 (3H, d, J=6.2 Hz, CH3CH), 1.33-1.58 (27H, m, 

CH2CH3, 12xCH2(CH2)2, CHaHbCHCH3), 1.61-1.70 (1H, m, 

CHaHbCHCH3), 1.78-1.88 (4H, m, 2xCH2CH2N), 3.16 (6H, s, 2xCH3N), 

3.21-3.47 (10H, m, 2xCH2CH2N, 6xCHOC), 3.51-3.55 (1H, m, CHOC), 

3.63 (1H, dxd, J=8.7 Hz, J=8.7 Hz, CHOC), 3.69-3.74 (2H, m, 

2xCHCHaHbOH), 3.86-3.93 (3H, m, 2xCHCHaHbOH, CHOC), 4.51 (1H, d, J=7.7 Hz, CH(O)2), 4.74 (1H, d, 

J=7.8 Hz, CH(O)2). 13C-NMR (100 MHz, MeOD): C 13.1 (CH3CH2), 20.7 (CH3CH), 22.2 (CH2CH2N), 22.3 

(CH2CH2N), 22.3 (CH3CH2), 24.7 (CH2(CH2)2), 26.0 (2xCH2(CH2)2), 28.9 (CH2(CH2)2), 29.0 (CH2(CH2)2), 29.2 

(CH2(CH2)2), 29.2 (CH2(CH2)2), 29.3 (CH2(CH2)2), 29.3 (CH2(CH2)2), 29.4 (2xCH2(CH2)2), 31.7 (CH2(CH2)2), 

36.5 (CH2CHCH3), 50.0 (2xCH3N), 61.4 (CH2OH), 61.6 (CH2OH), 64.1 (2xCH2N), 70.2 (CHOC), 70.5 (CHOC), 

74.6 (CHOC), 76.4 (2xCHOC), 76.8 (CHOC), 77.0 (CHOC), 77.6 (CHOC), 80.0 (CHOC), 101.5 (CH(O)2), 

103.0 (CH(O)2). 

N,N-dimethyl,N-octadecyl-((S)-11-[(2”,3’,3”,4’,4”,6’,6”-heptaacetoxy-2’-O--D-glucopyranosyl--D-

glucopyranosyl)-oxy])dodecan-1-ammonium iodide (11a): (0.57 g, 99%), orange-yellow powder. 

mp: 52°C. 1H-NMR (400 MHz, CDCl3):H 0.88 (3H, t, J = 6.8 Hz 

CH3CH2), 1.22 (3H, d, J = 6.2 Hz, CH3CH), 1.24-1.44 (45H, m, CH2CH3, 

21xCH2(CH2)2, CHaHbCHCH3), 1.53-1.63 (1H, m, CHaHbCHCH3), 1.69-

1.78 (4H, m, 2xCH2CH2N), 1.99 (3H, s, CH3C=O), 2.00 (3H, s, 

CH3C=O), 2.03 (3H, s, CH3C=O), 2.04 (3H, s, CH3C=O), 2.06 (3H, s, 

CH3C=O), 2.08 (6H, s, 2xCH3C=O), 3.40 (6H, s, 2xCH3N), 3.48-3.57 (4H, m, 2xCH2CH2N), 3.64-3.73 (4H, 

m, 2xCHCH2OAc, CH3CHO, CHOC), 4.05-4.10 (2H, m, 2xCHCHaHbOAc), 4.23-4.30 (2H, m, 2xCHaHbOAc), 

4.48 (1H, d, J = 7.7 Hz, CH(O)2), 4.74 (1H, d, J = 8.0 Hz, CH(O)2), 4.90 (1H, dxd, J = 9.4 Hz, J = 8.1 Hz, 

CHOC), 4.93 (1H, dxd, J = 9.8 Hz, J = 9.8 Hz, CHOC), 5.05 (1H, dxd, J = 9.6 Hz, J = 9.6 Hz, CHOC), 5.13 (1H, 

dxd, J = 9.4 Hz, J = 9.4 Hz, CHOC), 5.17 (1H, dxd, J = 9.5 Hz, J = 9.5 Hz, CHOC). 13C-NMR (100 MHz, CDCl3): 

C 14.1 (CH3CH2), 20.5 (CH3C=O), 20.6 (CH3C=O), 20.6 (2xCH3C=O), 20.7 (CH3C=O), 20.8 (CH3C=O), 20.8 

(CH3C=O), 21.2 (CH3CH), 22.6 (CH2CH3), 22.7 (CH2CH2N), 22.8 (CH2CH2N), 24.9 (CH2(CH2)2), 26.1 

(CH2(CH2)2), 26.1 (CH2(CH2)2), 29.1 (CH2(CH2)2), 29.2 (CH2(CH2)2), 29.3 (CH2(CH2)2), 29.3 (CH2(CH2)2), 29.4 

(CH2(CH2)2), 29.4 (CH2(CH2)2), 29.4 (CH2(CH2)2), 29.6 (10xCH2(CH2)2), 31.9 (CH2(CH2)2), 36.4 (CH2CHCH3), 

51.5 (2xCH3N), 62.0 (CH2OAc), 62.2 (CH2OAc), 64.1 (2xCH2CH2N), 68.2 (CHOC), 68.8 (CHOC), 71.2 

(CHOC), 71.6 (CHOC), 71.8 (CHOC), 73.0 (CHOC), 74.6 (CHOC), 77.6 (CHOC), 77.9 (CHOC), 100.3 

(CH(O)2), 101.1 (CH(O)2), 169.4 (CH3C=O), 169.5 (CH3C=O), 169.7 (CH3C=O), 170.0 (CH3C=O), 170.2 

(CH3C=O), 170.6 (CH3C=O), 170.6 (CH3C=O). 



N-butyl,N-methyl,N-octadecyl-((S)-11-[(2”,3’,3”,4’,4”,6’,6”-heptaacetoxy-2’-O--D-glucopyranosyl-

-D-glucopyranosyl)-oxy])dodecan-1-ammonium iodide (11b): (0.57 g, 97%), viscous orange-yellow 

oil. 1H-NMR (400 MHz, CDCl3): H 0.88 (3H, t, J = 6.8 Hz, CH3CH2), 

1.02 (3H, t, J = 7.3 Hz, CH3CH2), 1.22 (3H, d, J = 6.2 Hz, CH3CH), 

1.24-1.52 (47H, m, 2xCH2CH3, 21xCH2(CH2)2, CHaHbCHCH3), 1.55-

1.63 (1H, m, CHaHbCHCH3), 1.67-1.75 (6H, m, 3xCH2CH2N), 1.99 

(3H, s, CH3C=O), 2.00 (3H, s, CH3C=O), 2.02 (3H, s, CH3C=O), 2.04 

(3H, s, CH3C=O), 2.06 (3H, s, CH3C=O), 2.08 (6H, s, 2xCH3C=O), 3.33 (3H, s, CH3N), 3.40-3.52 (6H, m, 

3xCH2CH2N), 3.64-3.75 (4H, m, 2xCHCH2OAc, CH3CHO, CHOC), 4.05-4.10 (2H, m, 2xCHCHaHbOAc), 4.23-

4.30 (2H, m 2xCHCHaHbOAc), 4.48 (1H, d, J = 7.6 Hz, CH(O)2), 4.73 (1H, d, J = 8.0 Hz, CH(O)2), 4.90 (1H, 

dxd, J = 9.4 Hz, J = 8.1 Hz, CHOC), 4.93 (1H, dxd, J = 9.8 Hz, J = 9.8 Hz, CHOC), 5.05 (1H, dxd, J = 9.6 Hz, 

J = 9.6 Hz, CHOC), 5.13 (1H, dxd, J = 9.4 Hz, J = 9.4 Hz, CHOC), 5.17 (1H, dxd, J = 9.5 Hz, J = 9.5 Hz, CHOC). 

13C-NMR (100 MHz, CDCl3): C 13.8 (CH3CH2), 14.1 (CH3CH2), 19.7 (CH3CH2), 20.5 (CH3C=O), 20.6 

(CH3C=O), 20.6 (2xCH3C=O), 20.7 (CH3C=O), 20.8 (CH3C=O), 20.8 (CH3C=O), 21.3 (CH3CH), 22.5 

(CH2CH2N), 22.5 (CH2CH2N), 22.7 (CH2CH3), 24.4 (CH2CH2N), 25.0 (CH2(CH2)2), 26.3 (2xCH2(CH2)2), 29.1 

(CH2(CH2)2), 29.2 (CH2(CH2)2), 29.3 (2xCH2(CH2)2), 29.4 (CH2(CH2)2), 29.5 (2xCH2(CH2)2), 29.6 (CH2(CH2)2), 

29.6-29.7 (9xCH2(CH2)2), 31.9 (CH2(CH2)2, 36.5 (CH2CHCH3), 49.2 (CH3N), 61.6 (CH2N), 61.7 (CH2N), 61.8 

(CH2N), 62.1 (CH2OAc), 62.2 (CH2OAc), 68.3 (CHOC), 68.8 (CHOC), 71.2 (CHOC), 71.6 (CHOC), 71.8 

(CHOC), 73.0 (CHOC), 74.6 (CHOC), 77.7 (CHOC), 77.9 (CHOC), 100.4 (CH(O)2), 101.1 (CH(O)2), 169.4 

(CH3C=O), 169.5 (CH3C=O), 169.7 (CH3C=O), 170.0 (CH3C=O), 170.2 (CH3C=O), 170.6 (CH3C=O), 170.6 

(CH3C=O). 

N,N-dimethyl,N-pentadecyl-((S)-11-[(2”,3’,3”,4’,4”,6’,6”-heptaacetoxy-2’-O--D-glucopyranosyl--

D-glucopyranosyl)-oxy])dodecan-1-ammonium iodide (11c): (0.30 g, 92%), yellow powder. 1H-NMR 

(400 MHz, CDCl3): H 0.88 (3H, t, J=6.8 Hz, CH3CH2), 1.22 (3H, d, 

J=6.2 Hz, CH3CH), 1.24-1.50 (39H, m, CH2CH3, 18xCH2(CH2)2, 

CHaHbCHCH3), 1.54-1.63 (1H, m, CHaHbCHCH3), 1.68-1.77 (4H, m, 

2xCH2CH2N), 1.99 (3H, s, CH3C=O), 2.00 (3H, s, CH3C=O), 2.02 (3H, 

s, CH3C=O), 2.03 (3H, s, CH3C=O), 2.06 (3H, s, CH3C=O), 2.08 (6H, s, 

2xCH3C=O), 3.37 (6H, s, 2xCH3N), 3.44-3.55 (4H, m, 2xCH2CH2N), 3.64-3.76 (4H, m, 2xCHCH2OAc, 

CH3CHO, CHOC), 4.06-4.10 (2H, m, 2xCHCHaHbOAc), 4.22-4.30 (2H, m, 2xCHCHaHbOAc), 4.48 (1H, d, 

J=7.6 Hz, CH(O)2), 4.73 (1H, d, J=8.0 Hz, CH(O)2), 4.90 (1H, dxd, J=9.4 Hz, J=8.1 Hz, CHOC), 4.93 (1H, dxd, 

J=9.7 Hz, J=9.7 Hz, CHOC), 5.04 (1H, dxd, J=9.6 Hz, J=9.6 Hz, CHOC), 5.13 (1H, dxd, J=9.4 Hz, J=9.4 Hz, 

CHOC), 5.16 (1H, dxd, J=9.5 Hz, J=9.5 Hz, CHOC). 13C-NMR (100 MHz, CDCl3): C 14.1 (CH3CH2), 20.5 

(CH3C=O), 20.6 (CH3C=O), 20.6 (2xCH3C=O), 20.7 (CH3C=O), 20.7 (CH3C=O), 20.8 (CH3C=O), 21.3 



(CH3CH), 22.6 (CH3CH2), 22.7 (CH2CH2N), 22.8 (CH2CH2N), 25.0 (CH2(CH2)2), 26.1 (CH2(CH2)2), 26.2 

(CH2(CH2)2), 29.1 (CH2(CH2)2), 29.2 (CH2(CH2)2), 29.3 (CH2(CH2)2), 29.3 (CH2(CH2)2), 29.4 (CH2(CH2)2), 29.4 

(CH2(CH2)2), 29.4 (CH2(CH2)2), 29.6 (7xCH2(CH2)2), 31.9 (CH2(CH2)2), 36.5 (CH2CHCH3), 51.5 (2xCH3N), 

62.1 (CH2OAc), 62.2 (CH2OAc), 64.2 (2xCH2N), 68.3 (CHOC), 68.8 (CHOC), 71.2 (CHOC), 71.6 (CHOC), 

71.8 (CHOC), 73.0 (CHOC), 74.6 (CHOC), 77.7 (CHOC), 77.9 (CHOC), 100.4 (CH(O)2), 101.1 (CH(O)2), 

169.4 (CH3C=O), 169.5 (CH3C=O), 169.7 (CH3C=O), 170.0 (CH3C=O), 170.2 (CH3C=O), 170.6 (CH3C=O), 

170.6 (CH3C=O). 

N,N-dimethyl,N-dodecyl-((S)-11-[(2”,3’,3”,4’,4”,6’,6”-heptaacetoxy-2’-O--D-glucopyranosyl--D-

glucopyranosyl)-oxy])dodecan-1-ammonium iodide (11d): (0.58 

g, 99%), viscous yellow oil. 1H-NMR (400 MHz, CDCl3): H 0.88 (3H, 

t, J = 6.8 Hz CH2CH3), 1.22 (3H, d, J = 6.2 Hz, CH3CH), 1.24-1.44 (33H, 

m, CH2CH3, 15xCH2(CH2)2, CHaHbCHCH3), 1.54-1.63 (1H, m, 

CHaHbCHCH3), 1.68-1.77 (4H, m, 2xCH2CH2N), 1.99 (3H, s, CH3C=O), 

2.00 (3H, s, CH3C=O), 2.02 (3H, s, CH3C=O), 2.03 (3H, s, CH3C=O), 2.06 (3H, s, CH3C=O), 2.08 (6H, s, 

2xCH3C=O), 3.40 (6H, s, 2xCH3N), 3.48-3.57 (4H, m, 2xCH2CH2N), 3.63-3.75 (4H, m, 2xCHCH2OAc, 

CH3CHO, CHOC), 4.07 (1H, dxd, J = 12.2 Hz, J = 2.5 Hz, CHCHaHbOAc), 4.08 (1H, dxd, J = 12.1 Hz, J = 2.4 

Hz, CHCHaHbOAc), 4.24 (1H, dxd, J = 12.0 Hz, J = 5.0 Hz, CHCHaHbOAc), 4.27 (1H, dxd, J = 12.2 Hz, J = 4.8 

Hz, CHCHaHbOAc), 4.48 (1H, d, J = 7.6 Hz, CH(O)2), 4.73 (1H, d, J = 8.0 Hz, CH(O)2), 4.90 (1H, dxd, J = 9.3 

Hz, J = 8.2 Hz, CHOC), 4.93 (1H, dxd, J = 9.8 Hz, J = 9.8 Hz, CHOC), 5.04 (1H, dxd, J = 9.6 Hz, J = 9.6 Hz, 

CHOC), 5.13 (1H, dxd, J = 9.4 Hz, J = 9.4 Hz, CHOC), 5.16 (1H, dxd, J = 9.5 Hz, J = 9.5 Hz, CHOC). 13C-NMR 

(100 MHz, CDCl3): C 14.1 (CH2CH3), 20.5 (CH3C=O), 20.6 (CH3C=O), 20.6 (2xCH3C=O), 20.7 (CH3C=O), 

20.8 (CH3C=O), 20.8 (CH3C=O), 21.3 (CH3CH), 22.7 (CH2CH3), 22.7 (CH2CH2N), 22.8 (CH2CH2N), 25.0 

(CH2(CH2)2), 26.1 (CH2(CH2)2), 26.2 (CH2(CH2)2), 29.1 (CH2(CH2)2), 29.2 (CH2(CH2)2), 29.3 (CH2(CH2)2), 29.3 

(CH2(CH2)2), 29.4 (CH2(CH2)2), 29.4 (2xCH2(CH2)2), 29.6 (3xCH2(CH2)2), 29.7 (CH2(CH2)2), 31.9 (CH2(CH2)2), 

36.5 (CH2CHCH3), 51.5 (2xCH3N), 62.1 (CH2OAc), 62.3 (CH2OAc), 64.2 (2xCH2CH2N), 68.3 (CHOC), 68.9 

(CHOC), 71.3 (CHOC), 71.6 (CHOC), 71.8 (CHOC), 73.0 (CHOC), 74.6 (CHOC), 77.7 (CHOC), 77.9 (CHOC), 

100.4 (CH(O)2), 101.1 (CH(O)2), 169.4 (CH3C=O), 169.5 (CH3C=O), 169.7 (CH3C=O), 170.0 (CH3C=O), 

170.2 (CH3C=O), 170.6 (CH3C=O), 170.6 (CH3C=O). 

N,N-dimethyl,N-octadecyl-((S)-11-[(2’-O--D-glucopyranosyl--D-

glucopyranosyl)-oxy])dodecan-1-ammonium iodide (12a): (0.17 g, 

70%), white powder. 1H-NMR (400 MHz, MeOD): H 0.92 (3H, t, J = 

6.6 Hz CH3CH2), 1.27 (3H, d, J = 6.2 Hz, CH3CH), 1.29-1.54 (45H, m, 

CH2CH3, 21xCH2(CH2)2, CHaHbCHCH3), 1.57-1.66 (1H, m, 



CHaHbCHCH3), 1.74-1.83 (4H, m, 2xCH2CH2N), 3.09 (6H, s, 2xCH3N), 3.22-3.36 (9H, m, 2xCH2CH2N, 

5xCHOC), 3.40 (1H, dxd, J = 8.6 Hz, J = 8.6 Hz, CHOC), 3.47 (1H, dxd, J = 8.4 Hz, J = 8.4 Hz, CHOC), 3.57 

(1H, dxd, J = 8.6 Hz, J = 8.6 Hz, CHOC), 3.65-3.70 (2H, m, 2xCHCHaHbOH), 3.81-3.90 (3H, m, 

2xCHCHaHbOH, CHOC), 4.46 (1H, d, J = 7.7 Hz, CH(O)2), 4.67 (1H, d, J = 7.8 Hz, CH(O)2). 13C-NMR (100 

MHz, MeOD): C 13.1 (CH3CH2), 20.6 (CH3CH), 22.2 (2xCH2CH2N), 22.3 (CH2CH3), 24.8 (CH2(CH2)2), 26.0 

(2xCH2(CH2)2), 28.8 (2xCH2(CH2)2), 29.1 (CH2(CH2)2), 29.2 (CH2(CH2)2), 29.2 (CH2(CH2)2), 29.4 

(11xCH2(CH2)2), 29.5 (CH2(CH2)2), 31.7 (CH2(CH2)2), 36.5 (CH2CHCH3), 49.9 (2xCH3N), 61.4 (CH2OH), 61.7 

(CH2OH), 64.0 (2xCH2CH2N), 70.1 (CHOC), 70.5 (CHOC), 74.5 (CHOC), 76.4 (2xCHOC), 76.9 (2xCHOC), 

77.6 (CHOC), 80.4 (CHOC), 101.5 (CH(O)2), 103.3 (CH(O)2). 

N-butyl,N-dimethyl,N-octadecyl-((S)-11-[(2’-O--D-glucopyranosyl--D-glucopyranosyl)-

oxy])dodecan-1-ammonium iodide (12b): (0.05 g, 19%), white powder. 1H-NMR (400 MHz, MeOD): 

H 0.95 (3H, t, J = 6.8 Hz CH3CH2), 1.07 (3H, t, J = 7.3 Hz CH3CH2), 

1.30 (3H, d, J = 6.2 Hz, CH3CH), 1.32-1.56 (47H, m, 2xCH2CH3, 

21xCH2(CH2)2, CHaHbCHCH3), 1.60-1.69 (1H, m, CHaHbCHCH3), 1.71-

1.83 (6H, m, 3xCH2CH2N), 3.09 (3H, s, CH3N), 3.26-3.39 (11H, m, 

3xCH2CH2N, 5xCHOC), 3.43 (1H, dxd, J = 8.6 Hz, J = 8.6 Hz, CHOC), 

3.50 (1H, dxd, J = 8.4 Hz, J = 8.4 Hz, CHOC), 3.60 (1H, dxd, J = 8.6 Hz, J = 8.6 Hz, CHOC), 3.67-3.73 (2H, 

m, 2xCHCHaHbOH), 3.83-3.92 (3H, m, 2xCHCHaHbOH, CHOC), 4.50 (1H, d, J = 7.6 Hz, CH(O)2), 4.69 (1H, 

d, J = 7.8 Hz, CH(O)2). 13C-NMR (100 MHz, MeOD): C 12.7 (CH3CH2), 13.1 (CH3CH2), 19.4 (CH3CH2), 20.6 

(CH3CH), 21.9 (2xCH2CH2N), 22.4 (CH2CH3), 23.9 (CH2CH2N), 24.9 (CH2(CH2)2), 26.0 (2xCH2(CH2)2), 28.8 

(2xCH2(CH2)2), 29.1-29.6 (15xCH2(CH2)2), 31.7 (CH2(CH2)2), 36.5 (CH2CHCH3), 47.5 (CH3N), 61.2-61.7 

(3xCH2CH2N, 2xCH2OH), 70.1 (CHOC), 70.5 (CHOC), 74.5 (CHOC), 76.4 (3xCHOC), 76.9 (CHOC), 77.6 

(CHOC), 80.5 (CHOC), 101.4 (CH(O)2), 103.3 (CH(O)2). 

N,N-dimethyl,N-pentadecyl-((S)-11-[(2’-O--D-glucopyranosyl--D-glucopyranosyl)-oxy])dodecan-1-

ammonium iodide (12c): (0.72 g, 90%); white powder. 1H-NMR (400 MHz, MeOD): H 0.95 (3H, t, J=6.8 

Hz, CH3CH2), 1.30 (3H, d, J=6.2 Hz, CH3CH), 1.33-1.57 (39H, m, 

CH2CH3, 18xCH2(CH2)2, CHaHbCHCH3), 1.60-1.70 (1H, m, 

CHaHbCHCH3), 1.75-1.86 (4H, m, 2xCH2CH2N), 3.14 (6H, s, 2xCH3N), 

3.26-3.40 (9H, m, 2xCH2CH2N, 5xCHOC), 3.44 (1H, dxd, J=8.9 Hz, 

J=8.9 Hz, CHOC), 3.48-3.53 (1H, m, CHOC), 3.61 (1H, dxd, J=8.7 Hz, 

J=8.7 Hz, CHOC), 3.68-3.74 (2H, m, 2xCHCHaHbOH), 3.85-3.92 (3H, m, 2xCHCHaHbOH, CHOC), 4.50 (1H, 

d, J=7.7 Hz, CH(O)2), 4.70 (1H, d, J=7.8 Hz, CH(O)2). 13C-NMR (100 MHz, MeOD): C 13.1 (CH3CH2), 20.6 

(CH3CH), 22.2 (2xCH2CH2N), 22.4 (CH3CH2), 24.8 (CH2(CH2)2), 26.0 (CH2(CH2)2), 28.8 (CH2(CH2)2), 28.8 



(CH2(CH2)2), 29.1 (CH2(CH2)2), 29.2 (CH2(CH2)2), 29.2 (CH2(CH2)2), 29.3 (CH2(CH2)2), 29.4 (8xCH2(CH2)2), 

29.5 (CH2(CH2)2), 31.7 (CH2(CH2)2), 36.5 (CH2CHCH3), 50.0 (2xCH3N), 61.4 (CH2OH), 61.7 (CH2OH), 64.0 

(2xCH2N), 70.1 (CHOC), 70.5 (CHOC), 74.5 (CHOC), 76.4 (2xCHOC), 76.9 (2xCHOC), 77.6 (CHOC), 80.5 

(CHOC), 101.4 (CH(O)2), 103.3 (CH(O)2). 

N,N-dimethyl,N-dodecyl-((S)-11-[(2’-O--D-glucopyranosyl--D-glucopyranosyl)-oxy])dodecan-1-

ammonium iodide (12d): (0.26 g, 88%), wit poeder. 1H-NMR (400 MHz, MeOD): H 0.94 (3H, t, J = 6.8 

Hz CH2CH3), 1.29 (3H, d, J = 6.2 Hz, CH3CH), 1.32-1.54 (33H, m, 

CH2CH3, 15xCH2(CH2)2, CHaHbCHCH3), 1.60-1.69 (1H, m, 

CHaHbCHCH3), 1.77-1.85 (4H, m, 2xCH2CH2N), 3.13 (6H, s, 2xCH3N), 

3.25-3.38 (9H, m, 2xCH2CH2N, 5xCHOC), 3.42 (1H, dxd, J = 8.8 Hz, J 

= 8.8 Hz, CHOC), 3.50 (1H, dxd, J = 9.0 Hz, J = 7.9 Hz, CHOC), 3.60 

(1H, dxd, J = 8.7 Hz, J = 8.7 Hz, CHOC), 3.67-3.72 (2H, m, 2xCHCHaHbOH), 3.84-3.91 (3H, m, 

2xCHCHaHbOH, CHOC), 4.49 (1H, d, J = 7.7 Hz, CH(O)2), 4.69 (1H, d, J = 7.8 Hz, CH(O)2). 13C-NMR (100 

MHz, MeOD): C 13.1 (CH2CH3), 20.6 (CH3CH), 22.2 (2xCH2CH2N), 22.3 (CH2CH3), 24.8 (CH2(CH2)2), 26.0 

(2xCH2(CH2)2), 28.8 (CH2(CH2)2), 28.8 (CH2(CH2)2), 29.1 (CH2(CH2)2), 29.1 (2xCH2(CH2)2), 29.2 

(2xCH2(CH2)2), 29.4 (3xCH2(CH2)2), 29.5 (CH2(CH2)2), 31.7 (CH2(CH2)2), 36.5 (CH2CHCH3), 49.9 (2xCH3N), 

61.4 (CH2OH), 61.7 (CH2OH), 64.0 (2xCH2CH2N), 70.1 (CHOC), 70.5 (CHOC), 74.5 (CHOC), 76.4 (2xCHOC), 

76.9 (2xCHOC), 77.6 (CHOC), 80.4 (CHOC), 101.5 (CH(O)2), 103.2 (CH(O)2). 

 

  



 

Figure S3. 1H-NMR 9a 

  



 

Figure S4. 13C-NMR 9a 

  



 

Figure S5. 1H-NMR 9b 

  



 

Figure S6. 13C-NMR 9b 

  



 

Figure S7. 1H-NMR 10a 

  



 

Figure S8. 13C-NMR 10a 

  



 

Figure S9. 1H-NMR 10b 

  



 

Figure S10. 13C-NMR 10b 

  



 

Figure S11. 1H-NMR 10c 

  



 

Figure S12. 13C-NMR 10c 

  



 

Figure S13. 1H-NMR 4c 

  



 

Figure S14. 13C-NMR 4c 

  



 

Figure S15. 1H-NMR 4d 

  



 

Figure S16. 13C-NMR 4d 

  



 

Figure S17. 1H-NMR 5c 

  



 

Figure S18. 13C-NMR 5c 

  



 

Figure S19. 1H-NMR 5d 

  



 

Figure S20. 13C-NMR 5d 

  



 

Figure S21. 1H-NMR 11a 

  



 

Figure S22. 13C-NMR 11a 

  



 

Figure S23. 1H-NMR 11b 

  



 

Figure S24. 13C-NMR 11b 

  



 

Figure S25. 1H-NMR 11c 

  



 

Figure S26. 13C-NMR 11c 

  



 

Figure S27. 1H-NMR 11d 

  



 

Figure S28. 13C-NMR 11d 

  



 

Figure S29. 1H-NMR 12a 

  



 

Figure S30. 13C-NMR 12a 

  



 

Figure S31. 1H-NMR 12b 

  



 

Figure S32. 13C-NMR 12b 

  



 

Figure S33. 1H-NMR 12c 

  



 

Figure S34. 13C-NMR 12c 

  



 

Figure S35. 1H-NMR 12d 

  



 

Figure S36. 13C-NMR 12d 


