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                 1H NMR (399.91 MHz, DMSO-d6) δ [ppm] = 1.22 (t, J= 7.20 Hz, 3H, CH2CH3), 
                 1.90 (s, 3H, OCCH3CHC), 3.06 (s, 6H, +NCH3),
                 3.40-3.54 (m, 8H, +NCH2CH3, +NCH2CH2, OCH2CH2OH),
                 3.81 (br. s, 2H, +NCH2CH2O), 4.71 (t, J= 5.20 Hz, 1H, CH2OH), 5.28 (s, 1H, C=CHC).

Figure S1. 1H NMR spectrum of ethyl(2-(2-hydroxyethoxy)ethyl)dimethylammonium  acesulfame (1).



Figure S2. 13C NMR spectrum of ethyl(2-(2-hydroxyethoxy)ethyl)dimethylammonium  acesulfame (1).

               13C NMR (100.57 MHz, DMSO-d6) δ [ppm] = 8.00, 19.5, 50.2, 59.9, 61.8,
               63.9, 64.0, 72.1, 102.1, 159.9, 168.0.



Figure S3. FT-IR spectrum of ethyl(2-(2-hydroxyethoxy)ethyl)dimethylammonium  acesulfame (1).

                   IR υmax [cm-1] = 718, 750, 824, 855, 890, 938, 966, 1018, 1062, 1120, 1165, 1266, 
                   1314, 1357, 1390, 1458, 1474, 1562,1578,1650, 2859, 2874, 2916, 2932.





Figure S4. UV spectrum of ethyl(2-(2-hydroxyethoxy)ethyl)dimethylammonium  acesulfame (c (1).
≈ 1,52 × 10 ‒ 4 

𝑚𝑜𝑙

𝑑𝑚3
) 



Figure S5. 1H NMR spectrum of butyl(2-(2-hydroxyethoxy)ethyl)dimethylammonium  acesulfame (2).

            1H NMR (401.15 MHz, DMSO-d6) δ [ppm] = 0.91 (t, J = 8.02 Hz, 3H, CH2CH3),
            1.28 (m, 2H, CH2CH3), 1.64 (m, 2H, +NCH2CH2C), 1.89 (s, 3H, OCCH3CHC), 3.09 (s, 6H, +NCH3),
            3.33-3.39 (m, 2H, +NCH2CH2C), 3.45-3.56 (m, 6H, , OCH2CH2OH, +NCH2CH2O ),
            3.82 (br. s, 2H, +NCH2CH2O), 4.69 (t, J = 5.20 Hz, 1H, CH2OH), 5.27 (s, 1H, C=CHC).



Figure S6. 13C NMR spectrum of butyl(2-(2-hydroxyethoxy)ethyl)dimethylammonium  acesulfame (2).

             13C NMR (100.88, DMSO-d6) δ [ppm] = 13.4, 19.1, 19.4, 23.8, 50.7, 59.9,
             62.2, 63.9, 72.1, 102.0, 159.6, 167.8.

        



Figure S7. FT-IR spectrum of butyl(2-(2-hydroxyethoxy)ethyl)dimethylammonium  acesulfame (2).

                  IR υmax [cm-1] = 718, 744, 830, 856, 890, 938, 980, 1060, 1120, 1173, 1264, 1316, 1354,
                  1388, 1458, 1468, 1475, 1562, 1578, 1596, 1650, 1656, 2874, 2916, 2930, 2944, 2964.



Figure S8. UV spectrum of butyl(2-(2-hydroxyethoxy)ethyl)dimethylammonium  acesulfame (c (2).
≈ 1,14 × 10 ‒ 4 

𝑚𝑜𝑙

𝑑𝑚3
) 



               1H NMR (399.91 MHz, DMSO-d6) δ [ppm] = 0.88 (t, J = 7.20 Hz, 3H, CH2CH3), 1.29 (m, 6H, (CH2)3CH3),
               1.67 (m, 2H, +NCH2CH2C), 1.91 (s, 3H, OCCH3CHC), 3.10 (s, 6H, +NCH3),
               3.34-3.39 (m, 2H, +NCH2CH2C), 3.47-3.57 (m, 6H, OCH2CH2OH, +NCH2CH2O),
               3.84 (br. s, 2H, +NCH2CH2O), 4.70 (t, J = 5.20 Hz, 1H, CH2OH), 5.28 (s, 1H, C=CHC).

Figure S9. 1H NMR spectrum of hexyl(2-(2-hydroxyethoxy)ethyl)dimethylammonium  acesulfame (3).



Figure S10. 13C NMR spectrum of hexyl(2-(2-hydroxyethoxy)ethyl)dimethylammonium  acesulfame (3).

                       13C NMR (100.57 MHz, DMSO-d6) δ [ppm] = 13.8, 19.4, 21.8, 21.9, 25.4, 
                30.7, 50.8, 59.9, 62.2, 63.9, 64.1, 72.1, 102.0, 159.7, 167.8.



Figure S11. FT-IR spectrum of hexyl(2-(2-hydroxyethoxy)ethyl)dimethylammonium  acesulfame (3).

                  IR υmax [cm-1] = 718, 746, 830, 856, 890, 938, 966, 1060, 1124, 1174,
                  1264, 1314, 1355, 1388, 1468, 1592, 1652, 2860, 2874, 2930, 2954.



Figure S12. UV spectrum of hexyl(2-(2-hydroxyethoxy)ethyl)dimethylammonium  acesulfame (c (3).
≈ 2,42 × 10 ‒ 4 

𝑚𝑜𝑙

𝑑𝑚3
) 



              

              1H NMR (300.97 MHz, CDCl3) δ [ppm] = 0.88 (t, J = 6.97 Hz, 3H, CH2CH3), 
              1.20-1.40 (m, 10H, (CH2)5CH3), 1.75 (m, 2H, +NCH2CH2C), 2.18 (s, 3H, OCCH3CHC), 
              3.34 (s, 6H, +NCH3), 3.54 (m, 2H, +NCH2CH2C), 3.66 (m, 2H, +NCH2CH2O),
              3.71 (m, 2H, OCH2CH2OH), 3.80 (m, 2H, OCH2CH2OH), 4.00 (m, 2H, +NCH2CH2O),
              4.35 (br. s, 1H, CH2OH), 5.45 (s, 1H, C=CHC).

Figure S13. 1H NMR spectrum of octyl(2-(2-hydroxyethoxy)ethyl)dimethylammonium  acesulfame (4).



Figure S14. 13C NMR spectrum of hexyl(2-(2-hydroxyethoxy)ethyl)dimethylammonium  acesulfame (4).

                
                  13C NMR (75.46 MHz, CDCl3) δ [ppm] = 13.8, 19.7, 22.3, 22.5, 26.0,
                  28.7, 28.9, 31.4, 51.6, 60.8, 63.3, 64.5, 65.7, 72.6, 101.8, 160.9, 169.6.



Figure S15. FT-IR spectrum of octyl(2-(2-hydroxyethoxy)ethyl)dimethylammonium  acesulfame (4).

                  IR υmax [cm-1] = 718, 832, 856, 892, 940, 974, 1062, 1124, 1175, 1316, 1355, 1390, 1458,
                  1468, 1476, 1562, 1578, 1596, 1650, 1656, 2860, 2927.



Figure S16. UV spectrum of octyl(2-(2-hydroxyethoxy)ethyl)dimethylammonium  acesulfame  (c  (4).
≈ 2,63 × 10 ‒ 4 

𝑚𝑜𝑙

𝑑𝑚3
)  



          1H NMR (399.91 MHz, DMSO-d6) δ [ppm] = 0.84 (t, J = 7.00 Hz, 3H, CH2CH3),
          1.17-1.33 (m, 14H, (CH2)7CH3), 1.60-1.70 (m, 2H, +NCH2CH2C), 1.89 (s, 3H, OCCH3CHC),
          3.08 (s, 6H, +NCH3), 3.31-3.37 (m, 2H, +NCH2CH2C), 3.45-3.55 (m, 6H, OCH2CH2OH, +NCH2CH2O), 
          3.82 (t, J = 4.60 Hz, 2H, +NCH2CH2O), 4.70 (t, J=5.20, 1H, CH2OH), 5.27 (s, 1H, C=CHC).

Figure S17. 1H NMR spectrum of decyl(2-(2-hydroxyethoxy)ethyl)dimethylammonium  acesulfame (5).



Figure S18. 13C NMR spectrum of decyl(2-(2-hydroxyethoxy)ethyl)dimethylammonium  acesulfame (5).

                  13C NMR (100.57 MHz, DMSO-d6) δ [ppm] = 14.0, 19.4, 21.9, 22.1, 25.8, 28.6,
                  28.7, 28.9, 31.3, 50.8, 60.0, 62.2, 63.9, 64.1, 72.1, 102.1, 159.7, 167.9.



           

                    IR υmax [cm-1] = 720, 832, 856, 890, 940, 965, 1015, 1061, 1124,
                    1174, 1317, 1355, 1386, 1467, 1578, 1596, 1650, 2856, 2926.

Figure S19. FT-IR spectrum of decyl(2-(2-hydroxyethoxy)ethyl)dimethylammonium  acesulfame (5).





Figure S20. UV spectrum of decyl(2-(2-hydroxyethoxy)ethyl)dimethylammonium  acesulfame (c  (5).
≈ 2,14 × 10 ‒ 4 

𝑚𝑜𝑙

𝑑𝑚3
) 



Figure S21. 1H NMR spectrum of dodecyl(2-(2-hydroxyethoxy)ethyl)dimethylammonium  acesulfame (6).

           1H NMR (399.91 MHz, DMSO-d6) δ [ppm] = 0.84 (t, J = 7.20 Hz, 3H, CH2CH3),
           1.20-1.30 (m, 18H, (CH2)9CH3), 1.60-1.70 (m, 2H, +NCH2CH2C), 1.89 (s, 3H, OCCH3CHC),
           3.08 (s, 6H, +NCH3), 3.31-3.37 (m, 2H, +NCH2CH2C),
           3.45-3.55 (m, 6H, OCH2CH2OH, +NCH2CH2O), 3.82 (br. s, 2H, +NCH2CH2O), 
           4.69 (br. s, 1H, CH2OH), 5.26 (s, 1H, C=CHC).



Figure S22. 13C NMR spectrum of dodecyl(2-(2-hydroxyethoxy)ethyl)dimethylammonium  acesulfame (6).

               13C NMR (100.57 MHz, DMSO-d6) δ [ppm] = 13.9, 19.4, 21.9, 22.1, 25.8, 28.5, 28.7,
               28.8, 29.0, 31.3, 50.7, 59.9, 62.2, 63.9, 64.1, 72.1, 102.0, 159.6, 167.8.



Figure S23. FT-IR spectrum of dodecyl(2-(2-hydroxyethoxy)ethyl)dimethylammonium  acesulfame (6).

                  IR υmax [cm-1] = 720, 830, 856, 890, 938, 975, 1014, 1062, 1124, 1172, 1318, 1355, 1388, 1438, 1458, 1466, 1475,
                  1491, 1511, 1544, 1564, 1580, 1596, 1638, 1650, 1656, 2856, 2872, 2912, 2930, 2964.



Figure S24. UV spectrum of dodecyl(2-(2-hydroxyethoxy)ethyl)dimethylammonium  acesulfame (c (6).
≈ 1,34 × 10 ‒ 4 

𝑚𝑜𝑙

𝑑𝑚3
) 



Figure S25. 1H NMR spectrum of tetradecyl(2-(2-hydroxyethoxy)ethyl)dimethylammonium  acesulfame (7).

            1H NMR (399.91 MHz, DMSO-d6) δ [ppm] = 0.85 (t, J = 7.10 Hz, 3H, CH2CH3),
            1.18-1.33 (m, 22H, (CH2)13CH3), 1.61-1.72 (m, 2H, +NCH2CH2C), 1.90 (s, 3H, OCCH3CHC),
            3.09 (s, 6H, +NCH3), 3.32-3.39 (m, 2H, +NCH2CH2C),
            3.46-3.57 (m, 6H, OCH2CH2OH, +NCH2CH2O),
            3.83 (br. s, 2H, +NCH2CH2O), 4.70 (t, J = 5.20 Hz, 1H, CH2OH), 5.27 (s, 1H, C=CHC).



Figure S26. 13C NMR spectrum of tetradecyl(2-(2-hydroxyethoxy)ethyl)dimethylammonium  acesulfame (7).

                 13C NMR (100.57, DMSO-d6) δ [ppm] = 13.9, 19.4, 21.8, 22.1, 25.8, 28.5, 28.7,
                 28.9, 29.0, 29.0, 29.1, 31.3, 50.7, 59.9, 62.2, 63.9, 64.1, 72.1, 102.0, 159.6, 167.8.



                           IR υmax [cm-1] = 720, 743, 832, 856, 892, 940, 965, 1012, 1062, 1126, 1174,
                           1316, 1355, 1388, 1460, 1468, 1562, 1579, 1596, 1655, 2856, 2926. 

Figure S27. FT-IR NMR spectrum of tetradecyl(2-(2-hydroxyethoxy)ethyl)dimethylammonium  acesulfame (7).





Figure S28. UV spectrum of tetradecyl(2-(2-hydroxyethoxy)ethyl)dimethylammonium  acesulfame (c  (7).
≈ 1,6 × 10 ‒ 4 

𝑚𝑜𝑙

𝑑𝑚3
)



Figure S29. 1H NMR spectrum of hexadecyl(2-(2-hydroxyethoxy)ethyl)dimethylammonium  acesulfame (8).

                     

                     1H NMR (401.15 MHz, DMSO-d6) δ [ppm] = 0.86 (t, J = 7.22 Hz, 3H, CH2CH3),
              1.18-1.32 (m, 26H, (CH2)13CH3), 1.61-1.71 (m, 2H, +NCH2CH2C),
              1.90 (s, 3H, OCCH3CHC), 3.06 (s, 6H, +NCH3), 3.27-3.33 (m, 2H, +NCH2CH2C),
              3.46-3.55 (m, 6H, OCH2CH2OH, +NCH2CH2O ), 3.82 (br. s, 2H, +NCH2CH2O), 
              4.71 (t, J = 5.42 Hz, 1H, CH2OH), 5.26 (s, 1H, C=CHC).



Figure S30. 13C NMR spectrum of hexadecyl(2-(2-hydroxyethoxy)ethyl)dimethylammonium  acesulfame (8).

              13C NMR (75.55 MHz, DMSO-d6) δ [ppm] = 14.0, 19.4, 21.9, 22.2, 25.8, 28.6,
              28.8, 29.0, 29.2, 31.4, 50.8, 60.0, 62.3, 64.0, 64.2, 72.2, 102.1, 159.7, 167.9.



Figure S31. FT-IR spectrum of hexadecyl(2-(2-hydroxyethoxy)ethyl)dimethylammonium  acesulfame (8).

                  IR υmax [cm-1] = 718, 750, 853, 893, 940, 970, 1018, 1060, 1140,
                  1165, 1266, 1304, 1348, 1385, 1473, 1651, 2872, 2915.



Figure S32. UV spectrum of hexadecyl(2-(2-hydroxyethoxy)ethyl)dimethylammonium  acesulfame (c  (8).
≈ 1,1 × 10 ‒ 4 

𝑚𝑜𝑙

𝑑𝑚3
)



Table S1. Density values (g cm-3), molecular weight (Mw) and molecular volume (Vm) at 20 °C for ILs 1–5.

Temperature [°C]IL 20 SDa 30 SD 40 SD 50 SD 60 SD 70 SD 80 SD
Mw

[g mol-1]
Vm

[cm3 mol-1]
1 1.308 0.00003 1.30076 0.00003 1.29416 0.00004 1.28733 0.00002 1.28046 0.00004 1.27359 0.00002 1.26653 0.00002 296.34 235.78
2 1.244 0.00003 1.23747 0.00003 1.23097 0.00004 1.22435 0.00003 1.21766 0.00002 1.21097 0.00002 1.20426 0.00001 324.39 260.94
3 1.180 0.00001 1.17363 0.00003 1.16704 0.00004 1.16041 0.00002 1.15379 0.00002 1.14703 0.00004 1.14011 0.00002 352.44 298.63
4 1.149 0.00005 1.14243 0.00003 1.13602 0.00003 1.12951 0.00001 1.12281 0.00003 1.11613 0.00003 1.10953 0.00002 380.49 332.24
5 1.113 0.00002 1.10659 0.00002 1.10002 0.00004 1.09346 0.00003 1.08683 0.00002 1.08011 0.00002 1.07337 0.00004 408.54 367.01

a standard deviation

Table S2. Logarithmic regression data regarding influence between alkyl length and density or refractive index values at 20 °C for ILs 1–5.
Coefficient values for
 𝑦 = 𝑎 ‒ 𝑏𝑙𝑛(𝑥 + 𝑐)Property
a b c

R2

Density 1.598 0.193 2.499 0.99
Refractive index 1.649 0.052 9.030 0.98

Table S3. Linear regression data regarding influence between temperature and values of density for ILs 1–5.
Coefficient values for 𝑦 = 𝑎𝑥 + 𝑏

IL a b R2

1 -0.0007 1.3213 0.9999
2 -0.0007 1.2574 1.0000
3 -0.0007 1.1937 0.9999
4 -0.0007 1.1622 0.9999
5 -0.0007 1.1265 1.0000

Table S4. Refractive index values determined for ILs 1–5.



Temperature [°C]IL 20 SDa 30 SD 40 SD 50 SD 60 SD 70 SD 80
1 1.52382 0.00003 1.52160 0.00001 1.51905 0.00002 1.51650 0.00001 1.51399 0.00003 1.51148 0.00001 1.50881
2 1.51392 0.00002 1.51146 0.00004 1.50886 0.00001 1.50633 0.00001 1.50387 0.00001 1.50143 0.00001 1.49887
3 1.50917 0.00001 1.50686 0.00001 1.50441 0.00001 1.50189 0.00001 1.49939 0.00001 1.49687 0.00002 1.49430
4 1.49953 0.00001 1.49703 0.00002 1.49440 0.00003 1.49170 0.00002 1.48897 0.00004 1.48611 0.00003 1.48356
5 1.49546 0.00002 1.49287 0.00001 1.49014 0.00001 1.48735 0.00002 1.48453 0.00002 1.48163 0.00001 1.47897

a standard deviation

Table S5. Linear regression data regarding influence between temperature and values of refractive index for ILs 1–5.
Coefficient values for 𝑦 = 𝑎𝑥 + 𝑏

IL a b R2

1 -0.00025 1.52902 0.9995
2 -0.00025 1.51893 0.9999
3 -0.00025 1.51427 0.9998
4 -0.00027 1.50504 0.9997
5 -0.00028 1.50113 0.9998
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Figure S33. Shear stress versus shear rate for ILs 1–5.
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Fig. S34. Arrhenius plots for ILs 1–5, where  is viscosity and T is temperature.



Table S6. Viscosity values (Pa s) and Arrhenius equation fitting parameters for ILs 1–5.
Temperature [°C]IL 20 SDa 30 SD 40 SD 50 SD 60 SD 70 SD 80 SD

Ea
[kJ mol-1]

ln∞
b

[Pa s] R2

1 5.307 0.023 2.089 0.003 0.924 0.002 0.472 0.001 0.267 0.001 0.162 0.001 0.106 0.001 55.92 -21.45 0.99
2 4.557 0.020 1.776 0.003 0.820 0.001 0.434 0.001 0.251 0.001 0.157 0.001 0.106 0.001 53.55 -20.65 0.99
3 3.572 0.014 1.531 0.002 0.756 0.002 0.421 0.001 0.254 0.001 0.178 0.001 0.153 0.001 46.03 -17.84 0.98
4 0.984 0.001 0.482 0.001 0.272 0.001 0.168 0.001 0.110 0.001 0.078 0.001 0.061 0.001 39.89 -16.54 0.99
5 10.451 0.047 4.067 0.008 1.880 0.003 0.961 0.002 0.536 0.001 0.326 0.001 0.216 0.001 55.45 -20.58 0.99

a standard deviation; b According to Arrhenius-Guzmán equation: ln (η) = ln η∞ + Ea/(R·T), where η is the dynamic viscosity, Ea is the activation energy for viscous flows, T is 
the temperature of the measurement, and ln η∞ is the natural logarithm of the viscosity at infinite temperature

Table S7. Octanol-water partition coefficient logarithms (log KOW) and cubic regression data regarding influence between alkyl length and log 
KOW for ILs 1–8.

Coefficient values for
 𝑦 = 𝑎𝑥3 + 𝑏𝑥2 + 𝑐𝑥 + 𝑑IL 1 2 3 4 5 6 7 8

a b c d
R2

log KOW -1.064 -0.688 -0.329 0.340 1.059 1.231 1.577 1.775
SDa 0.011 0.042 0.054 0.006 0.013 0.007 0.011 0.016

-0.001 0.033 0.027 -1.250 0.98

a standard deviation



Table S8. Relative (R), absolute (A) and total (T) deterrence coefficients regarding ILs’ 1–8 activity toward tested organisms

Granary weevil Confused flour beetle Rice weevil Khapra beetle
(Sitophilus granarius L.) (Tribolium confusum Duv.) (Sitophilus oryzae L.) (Trogoderma granarium Ev.)

Adults Adults Adults Larvae
IL

R A T R A T R A T R A T
1 70 a -5 a 64 a 43 ab 19 a 62 ab 38 a 6 a 44 a 20 ab -5 a 15 ab
2 76 a 19 abc 95 a 10 a 1 a 11 a 53 ab 8 a 62 ab 48 bc 4 ab 52 b
3 45 a 18 abc 64 a 82 b 2 a 84 ab 63 abc 5 a 68 abc -19 a -23 a -42 a
4 56 a 9 ab 65 a 82 b -5 a 77 ab 39 a 3 a 42 a 12 ab 7 ab 19 ab
5 95 a 32 abc 127 a 96 b 25 a 121 b 94 bc 16 ab 110 bcd 89 c -1 a 87 bc
6 60 a 36 abc 97 a 99 b 20 a 119 b 98 c 20 abc 118 cd 99 c 63 bc 162 cd
7 79 a 48 bc 127 a 97 b 15 a 112 b 94 bc 51 bc 145 d 92 c 90 c 182 d
8 63 a 66 c 129 a 86 b 16 a 102 b 90 bc 52 c 141 d 95 c 92 c 187 d

LSD0.05 62.3 53.8 80.5 65.2 42.6 79.0 44.6 36.7 57.8 68.2 64.8 85.0
Azadirachtin 
(reference) 99 91 190 100 85 185 - - - 100 94 194


