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Figs. S1-S9. FTIR spectra of investigated protic ionic liquids

Figure S1. FTIR spectra of For

2976 (asym. v O-H); 2908 (asym. v N-H); 2795 (asym. v  C-H); 1568 (asym. v  COO–); 1377 (stretching v  
C-O); 1343 (asym. rocking v CH2); 1116 (stretching v C-N); 1063 (stretching v C-C); 1023 (NH waging); 
920 (CH2 rocking vibration).

Figure S2. FTIR spectra of Ac

2976 (asym. v N-H); 1538 (asym. v COO–); 1400 (stretching v C-O); 1341 (asym. rocking v CH2); 1118 
(stretching v C-N); 1065 (stretching v C-C); 1015 (NH waging); 921 (CH2 rocking vibration).
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Figure S3. FTIR spectra of Lac

3210 (asym. v O-H); 2845 (asym. v C-H); 1567 (asym. v COO–); 1399 (stretching v C-O); 1065 (asym. 
rocking v CH2); 1033 (stretching v C-N); 915 (stretching v C-C); 879 (NH waging); 758 (CH2 rocking 
vibration).

Figure S4. FTIR spectra of TFA

2979 (asym. v N-H); 1668 (asym. v COO–); 1430 (stretching v C-O); 1382 (asym. rocking vCH2); 1345 
(vibration sym. CF3); 1059 (stretching v C-N); 1020 (stretching v C-C); 883 (NH waging); 799 (CH2 

rocking vibration); 721 (deformation sym. CF3).
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Figure S5. FTIR spectra of ClA

2974 (asym. v N-H); 2901 (asym. v C-H); 1735 (asym. v COO–); 1453 (deformation scissors CH2) 1382 
(stretching v C-O); 1197 (asym. rocking  v CH2); 1050 (stretching v C-N); 1012 (stretching v C-C); 916 
(NH waging); 815 (CH2 rocking vibration); 788 (stretching v C-Cl).

Figure S6. FTIR spectra of TClA

2976 (asym. v N-H); 1663 (asym. v C-H); 1518 (asym. v COO–); 1455 (stretching v C-O); 1325 (asym. 
rocking v CH2); 1058 (stretching v C-N); 1019 (stretching v C-C); 918 (NH waging); 826 (stretching v 
CCl3) 738 (CH2 rocking vibration).
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Figure S7. FTIR spectra of 3-ClP

2973 (asym. v N-H); 2898 (asym. v C-H); 1718 (asym. v COO–); 1454 (deformation scissors CH2) 1399 
(stretching v C-O); 1342 (asym. rocking v CH2); 1104 (stretching v C-N); 1050 (stretching v C-C); 1011 
(NH waging); 917 (CH2 rocking vibration); 817 (stretching v C-Cl).

Figure S8. FTIR spectra of 4-ClB

2971 (asym. v N-H); 2808 (asym. v C-H); 1765 (asym. v COO–); 1456 (deformation scissors CH2) 1377 
(stretching v C-O); 1341 (asym. rocking v CH2); 990 (stretching v C-N); 918 (stretching v C-C); 8721 (NH 
waging); 801 (CH2 rocking vibration); 676 (stretching v C-Cl).
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Figure S9. FTIR spectra of Man

2972 (asym. v O-H); 2885 (asym. v C-H); 1566 (asym. v COO–); 1452 (valence stretching vibration CC); 
1411 (deformation vibration CH); 1378 (stretching v C-O); 1345 (in-plane bending mode δ O-H); 1308 
(stretching C-C); 1118 (stretching v C-N); 1066 (stretching v C-C); 1034 (NH waging); 920 (CH2 rocking 
vibration); 850 (in-plane bending mode γ CC ); 773 (out-of-plane deformation γ CC).
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Figure S10. Antifungal activity of newly synthesized nine different protic ionic liquids 



Figure S11. Antifungal activity of newly synthesized nine different protic ionic liquids 



Figure S12. Antibacterial activity of newly synthesized nine different protic ionic liquids on 
Gr+ bacterial

Figure S13. Antibacterial activity of newly synthesized nine different protic ionic liquids on 
Gr- bacterial
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MIC (mg/ml) 37.29 74.69 18.57 74.38 1.15 74.30 2.36 4.82 74.31
MFC (mg/ml) 37.29 74.69 18.57 74.38 1.15 0.00 2.36 4.82 0.00
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Figure S14. Antifungal activity of newly synthesized nine different protic ionic liquids on 
Trichoderma sp.
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Figure S15. Antifungal activity of newly synthesized nine different protic ionic liquids on 
Cladosporium sp. 
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Figure S16. Antifungal activity of newly synthesized nine different protic ionic liquids on 
Penicillium sp. (1)
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Figure S17. Antifungal activity of newly synthesized nine different protic ionic liquids on 
Penicillium sp. (2)
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For Ac Lac TFA ClA TClA 3-ClP 4-ClB Man
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MFC (mg/ml) 4.66 74.69 37.15 74.38 1.15 74.30 1.18 4.82 74.31
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Figure S18. Antifungal activity of newly synthesized nine different protic ionic liquids on 
Penicillium sp. (3)
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MFC (mg/ml) 4.67 37.13 9.39 37.34 1.17 9.28 1.16 4.67 37.94
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Figure S19. Antifungal activity of newly synthesized nine different protic ionic liquids on    
P. citrinium 



0.00
10.00
20.00
30.00
40.00
50.00
60.00
70.00
80.00

For Ac Lac TFA ClA TClA 3-ClP 4-ClB Man
MIC (mg/ml) 2.33 18.67 9.29 18.59 1.15 9.29 1.18 2.41 37.16
MFC (mg/ml) 2.33 74.69 9.29 37.19 1.15 9.29 1.18 4.82 37.16
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Figure S20. Antifungal activity of newly synthesized nine different protic ionic liquids on 
Aspergillus sp. (1)
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Figure S21. Antifungal activity of newly synthesized nine different protic ionic liquids on 
Aspergillus sp. (2)
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For Ac Lac TFA ClA TClA 3-ClP 4-ClB Man
MIC (mg/ml) 18.67 74.26 18.77 37.34 0.59 18.56 1.16 2.33 75.89
MFC (mg/ml) 18.67 74.26 18.77 37.34 1.17 18.56 1.16 4.67 0.00
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Figure S22. Antifungal activity of newly synthesized nine different protic ionic liquids on     
A. flavus
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For Ac Lac TFA ClA TClA 3-ClP 4-ClB Man
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MFC (mg/ml) 9.33 37.13 18.77 37.34 1.17 18.56 0.58 2.33 75.89
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Figure S23. Antifungal activity of newly synthesized nine different protic ionic liquids on    
F. graminearum 


