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Syntheses & Characterization 

 

1-Methyl-1,2,3-triazole was synthesized according to established literature procedures
1–3

 and the 1,3-

dimethyl-1,2,3-triazolium salts were prepared according to the modified synthesis procedures of 

similar ionic liquids.
4–8 

 

 

Syntheses of 1-Methyl-1,2,3-triazole (MeTR)  

 

 Route A: Direct Synthesis of MeTR from 1,2,3-Triazole 

 

1,2,3-Triazole (50 g; 0.72 mol) was dissolved in a suspension of THF (750 mL) and potassium 

carbonate (200 g; 1.45 mol). Methyl iodide (155 g; 1.09 mol) was added and the reaction mixture was 

stirred vigorously at room temperature for 4 hr. The yellowish solution was filtrated and the solvent 

removed under vacuum. 1-Methyl-1,2,3-triazole was purified as a yellow oil with 60 % yield.  

 

 Route B: Synthesis of MeTR from Lithium 1,2,3-Triazolate 

 

Lithium 1,2,3-triazolate (0.75 g; 1.0 mmol; synthesized from 1,2,3-triazole as reported in our 

previous publication
9
) was dissolved in methanol (5 mL). Methyl iodide (1.41 g; 1.0 mmol) was 

added and the reaction mixture was stirred at 60 °C for 24 h. The solvent was removed under 

vacuum and the product was extracted with methylene chloride (3  10 ml) after addition of water 

(10 mL). 1-Methyl-1,2,3-triazole was purified as a yellow oil with 30 % yield.  
 

1
H NMR (43 MHz, CDCl3, 28°C):  (ppm) = 7.67 (s, 1H); 7.54 (s, 1H); 4.10 (s, 3H). 

 

 

Synthesis of 1,3-Dimethyl-1,2,3-triazolium iodide ([DMTR][I])  

 

A mixture of 1-methyl-1,2,3-triazole (5.00 g; 60.3 mmol) and methyl iodide (12.84 g; 90.4 mmol) was 

heated to T = 60 °C and stirred for 24 h. After removal of the excess of methyl iodide and drying in 

vacuum ( 400 bar), yellow crystals of 1,3-dimethyl-1,2,3-triazolium iodide were purified with a 

quantitative yield.  
1
H NMR (43 MHz, CD3OD, 28°C):  (ppm) = 8.81 (s, 2H); 4.47 (s, 6H, 

1
JC-H = 145.8 Hz) 

 

Synthesis of 1,3-Dimethyl-1,2,3-triazolium fluoride ([DMTR][F])  

 

1,3-Dimethyl-1,2,3-triazolium iodide (3.21 g; 14.3 mmol) dissolved in water (10 mL) was added 

dropwise to a solution of silver fluoride (1.81 g; 14.3 mmol) and water (10 mL). The mixture was 

stirred for 1 hr with exclusion of light. After filtration, the solvent was removed in vacuum and the 

crude residue was added into dimethyl sulfoxide (5 mL). The precipitation was filtered and dried in 

vacuum ( 400 bar) to obtain the colorless crystals of 1,3-dimethyl-1,2,3-triazolium fluoride in 90 % 

yield.   
1
H NMR (43 MHz, CD3OD, 28°C):  (ppm) = 8.71 (s, 2H); 4.37 (s, 6H, 

1
JC-H = 146.6 Hz) 

13
C NMR (100 MHz, CD3OD, 28°C):  (ppm) = 132.4; 40.4 

19
F NMR (41 MHz, CD3OD, 28°C):  (ppm) = – 150.1 
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Synthesis of 1,3-Dimethyl-1,2,3-triazolium triflate ([DMTR][OTf])  

A mixture of 1-methyl-1,2,3-triazole (2.00 g; 24.1 mmol) and methyl trifluoromethanesulfonate 

(3.96 g; 24.1 mmol) was heated to T = 60 °C and stirred for 24 h. After drying in vacuum 

( 400 bar), ivory crystals of 1,3-dimethyl-1,2,3-triazolium triflate were purified with a quantitative 

yield.   

 
1
H NMR (43 MHz, CD3OD, 28°C):  (ppm) = 8.67 (s, 2H); 4.38 (s, 6H, 

1
JC-H = 145.9 Hz) 

13
C NMR (125 MHz, CD3OD, 28°C): 132.4; 122.8 (q, 

1
JC-F = 318.6 Hz); 40.4 

19
F NMR (41 MHz, CD3OD, 28°C):  (ppm) = – 78.8 

 

 

Synthesis of 1,3-Dimethyl-1,2,3-triazolium bis((trifluoromethyl)sulfonyl)imide ([DMTR][NTf2])  

 

A mixture of 1-methyl-1,2,3-triazole (1.00 g; 12.1 mmol) and N-methyl bis((trifluoromethyl) 

sulfonyl)imide (3.56 g; 12.1 mmol) was heated to T = 60 °C and stirred for 24 h. After drying in 

vacuum ( 400 bar), colorless crystals of 1,3-dimethyl-1,2,3-triazolium bis((trifluoromethyl) 

sulfonyl)imide were received in quantitative yield.   

 
1
H NMR (43 MHz, CD3OD, 28°C):  (ppm) = 8.66 (s, 2H); 4.38 (s, 6H, 

1
JC-H = 146.3 Hz) 

13
C NMR (125 MHz, CD3OD, 28°C): 132.4; 122.8 (q, 

1
JC-F = 320.4 Hz); 40.4 

19
F NMR (41 MHz, CD3OD, 28°C):  (ppm) = – 79.4 

 

 

 
 

 
Figure S1. 

1
H NMR spectrum of [DMTR][F] in CD3OD (43 MHz, 28 °C). 
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Figure S2. 
19

F NMR spectrum of [DMTR][F] in CD3OD (41 MHz, 28 °C). 

 

 

 

Figure S3. 
1
H NMR spectrum of [DMTR][OTf] in CD3OD (43 MHz, 28 °C). 
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Figure S4. 
19

F NMR spectrum of [DMTR][OTf] in CD3OD (41 MHz, 28 °C). 

 

 

 

 

 

Figure S5. 
1
H NMR spectrum of [DMTR][NTf2] in CD3OD (43 MHz, 28 °C). 
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Figure S6. 

19
F NMR spectrum of [DMTR][NTf2] in CD3OD (41 MHz, 28 °C). 

 

 

 

Figure S7. Normalized 
1
H echo intensities vs diffusion function of [DMTR][OTf] in the temperature 

range 50 °C ≤ T ≤ 90 °C. The slopes of the lines define the diffusion coefficients. 
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Figure S8. Normalized 
19

F echo intensities vs diffusion function of [DMTR][OTf] in the temperature 

range 50 °C ≤ T ≤ 90 °C. The slopes of the lines define the diffusion coefficients. 

 

 

 

Figure S9. Normalized 
1
H echo intensities vs diffusion function of [DMTR][NTf2] in the temperature 

range 50 °C ≤ T ≤ 90 °C. The slopes of the lines define the diffusion coefficients. 
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Figure S10. Normalized 

19
F echo intensities vs diffusion function of [DMTR][NTf2] in the 

temperature range 50 °C ≤ T ≤ 90 °C. The slopes of the lines define the diffusion coefficients. 

 

 

 
Figure S11. TGA curves of the three 1,3-dimethyl-1,2,3-triazolium salts under investigation recorded 

with a heating rate of 5 K min
–1

. 
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Figure S12. DSC heating traces of [DMTR][OTf] and [DMTR][NTf2] recorded with a heating rate of 

5 K min
–1

. [DMTR][F] does not melt before complete decomposition. 

 

 

 

 
Figure S13. Densities of [DMTR][OTf] and [DMTR][NTf2] at different temperatures. The error bars 

are comparable to the size of the symbols. 
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Figure S14. Viscosities of [DMTR][OTf] and [DMTR][NTf2] at different temperatures. 

 

 

Figure S15. Ionicities of [DMTR][OTf] and [DMTR][NTf2] at different temperatures. The horizontal 

lines are used as a guide. 
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