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Synthetic Procedures 

3-Octyl-1-methylimidazolium hexafluorophosphate. 

A) In a pressure-resistant reactor (Milestone) or in a 100 mL two-necked round-bottomed flask 3.3 

g of 1-methylimidazole (PM 82.1, 40.2 mmol), 7.4 g of KPF6 (PM 184.06, 40.2 mmol) and 7.8 g of 

1-bromooctane (PM 193.12, 40.2 mmol) were placed. Reactions were carried out under MW or 

simultaneous MW/US irradiation for the times and at the temperature and power levels listed in the 

Tables.  

MW (entry 1). The reaction mixture was irradiated with MW for 30 min at 120°C. 

Step Time 
(min) 

Temp. 
(°C) 

MW max power 
(W) 

MW average power 
(W) 

I 4 25 to 120 200 100 
II 30 120 80 70 

 

MW/US (entry 18).  

The reaction mixture was simultaneously irradiated with MW/US for 3 min at 120°C. 

Step Time 
(min) 

Temp. 
(°C) 

MW max power 
(W) 

MW average power 
(W) 

US power 
(W) 

I 3 25 to 120 150 65 45 
II 3 120 70 35 45 

 

Work up.  

The reacted mixture was dissolved in acetone and filtered on a Celite® pad; the solvent was then 

removed under vacuum. The residue was washed with diethyl ether (4x20 mL), then with water 

(4x20 mL). Finally solvents were removed under vacuum; the product, dried at 90°C under vacuum 

(3 h), weighed respectively 10.6 g (entry 1, yield 77%) and 12.7 g (entry 18, yield 93%) of 

OMImPF6. 

 

MW/US (entry 30).  

B) In a two-necked round-bottomed flask 3.3 g of 1-methylimidazole (PM 82.1, 40.2 mmol), 7.4 g 

of KPF6 (PM 184.06, 40.2 mmol) and 6.0 g of 1-chlorooctane (PM 148.67, 40.2 mmol) were 

placed. Reactions were carried out under MW/US irradiation. Reaction times, temperature and 

power levels are listed in the Table. 

MW/US. 

The reaction mixture was simultaneously irradiated with MW/US for 20 min at 130°C. 

Step Time 
(min) 

Temp. 
(°C) 

MW max power 
(W) 

MW average power 
(W) 

US power 
(W) 

I 3.5 25 to 120 150 60 40 
II 10 120 70 20 40 
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Work up. 

The reacted mixture was dissolved in acetone and filtered on a Celite® pad; the solvent was then 

removed under vacuum. The residue was washed with diethyl ether (4x20 mL) and then with water 

(4x20 mL). Finally solvents were removed under vacuum; the product, dried at 90°C under vacuum 

(3 h), weighed 7.52 g (yield 55%). 

Light yellow oil. 1H NMR (300 MHz, CDCl3): δ = 8.44 (s, 1H, H-2), 7.30 (d, 1H, J = 1.5 Hz, H-4), 

7.28 (d, 1H, J = 1.5 Hz, H-5), 4.11 (t, 2H, J = 7.2 Hz, H-1' oct), 3.88 (s, 3H, N1-CH3), 1.84 (m, 2H, 

H-2' oct), 1.35-1.15 (overlapped, 10H, H-3', 4', 5', 6', 7' oct), 0.85 (t, 3H, J = 7.2 Hz, H-8' oct). 13C 

NMR APT (75 MHz, CDCl3): δ = 135.4 (C2), 123.5 (C4), 122.1 (C5), 49.8 (C1′), 35.8 (N1-CH3), 

31.4 (C6′), 29.7 (C2′), 28.7 (C4′), 28.6 (C5′), 25.9 (C3′), 22.4 (C7′), 13.8 (C8′). IR (neat, cm-1): ν = 

3171, 2930, 1576, 1468, 1169, 835, 750, 740. 

N

N
PF6

Chemical Formula: C12H23F6N2P
Exact Mass: 340,15
Molecular Weight: 340,29

OMImPF6

 

 

1-Octyl-3-methylimidazolium tetrafluoroborate 

In a two-necked round-bottomed flask 3.3 g of 1-methylimidazole (PM 82.1, 40.2 mmol), 5.1 g of 

KBF4 (PM 125.9, 40.2 mmol) and 10.0 g of 1-bromooctane (PM 193.12, 51.8 mmol) were placed. 

Reactions were carried out under MW or simultaneous MW/US irradiation for the times and at the 

temperature and power levels listed in the Tables. 

MW (entry 2). The reaction mixture was irradiated with MW for 20 min at 140°C under vigorous 

magnetic stirring. 

Step Time 
(min) 

Temp. 
(°C) 

MW max power 
(W) 

MW average power 
(W) 

I 5 25 to 140 250 90 
II 20 140 100 45 

 

MW/US (entry 20). 

The reaction mixture was simultaneously irradiated with MW/US for 20 min at 140°C. 

Step Time 
(min) 

Temp. 
(°C) 

MW max power 
(W) 

MW average power 
(W) 

US power 
(W) 

I 4 25 to 140 200 90 35 
II 20 140 80 20 35 
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Work up. 

The reacted mixture was dissolved in acetone and filtered on a Celite® pad; the solvent was then 

removed under vacuum. The residue was dissolved in water (50 mL) and extracted with CH2Cl2 

(4x25 mL). After removal of CH2Cl2 under vacuum, the ionic liquid was washed with diethyl ether 

(4x20 mL). After solvents were removed under vacuum, the product dried at 90°C under vacuum (3 

h) weighed respectively 7.9 g (entry 2, yield 70%) and 10.7 g (entry 20, yield 94%) of OMImBF4. 

Orange oil. 1H NMR (300 MHz, CDCl3): δ = 8.69 (s, 1H, H-2), 7.38 (d, 1H, J = 1.5 Hz, H-4), 7.33 

(d, 1H, J = 1.5 Hz, H-5), 4.12 (t, 2H, J = 7.5 Hz, H-1' oct), 3.89 (s, 3H, N1-CH3), 1.82 (m, 2H, H-2' 

oct), 1.35-1.15 (overlapped, 10H, H-3', 4', 5', 6', 7' oct), 0.81 (t, 3H, J = 6.9 Hz, H-8' oct). 13C NMR 

(75 MHz, CDCl3): δ = 136.7 (C2), 123.8 (C4), 122.1 (C5), 50.2 (C1′), 36.5 (N1-CH3), 31.7 (C6′), 

30.2 (C2′), 29.1 (C4′), 29.0 (C5′), 26.2 (C3′), 22.6 (C7′), 14.1 (C8′). IR (neat, cm-1): ν = 3157, 

2928, 1574, 1468, 1170, 1062, 850, 763. 

 

N

N
BF4

Chemical Formula: C12H23BF4N2
Exact Mass: 282,19

Molecular Weight: 282,13

OMImBF 4

 

 

 

 

1-Octyl-3-methylimidazolium triflate 

In a two-necked round-bottomed flask 3.3 g of 1-methylimidazole (PM 82.1, 40.2 mmol), 7.6 g of 

KOTf (PM 188.17, 40.2 mmol) and 10 g of 1-bromooctane (PM 193.12, 51.8 mmol) were placed. 

Reactions were carried out under MW or simultaneous MW/US irradiation for the times and at the 

temperature and power levels listed in the Tables. 

MW (entry 3). The reaction mixture was irradiated with MW for 25 min at 110°C under vigorous 

magnetic stirring. 

Step Time 
(min) 

Temp. 
(°C) 

MW max power 
(W) 

MW average power 
(W) 

I 5 25 to 110 250 90 
II 25 110 120 60 

 

MW/US (entry 21).  

The reaction mixture was simultaneously irradiated with MW/US for 25 min at 110°C. 
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Step Time 
(min) 

Temp. 
(°C) 

MW max power 
(W) 

MW average power 
(W) 

US power 
(W) 

I 6 25 to 110 200 110 35 
II 25 110 80 35 35 

 

Work up. 

The reacted mixture was dissolved in acetone and filtered on a Celite® pad; finally the solvent was 

removed under vacuum. The residue was washed with diethyl ether (4x20 mL) and then with water 

(4x20 mL). Finally solvents were removed under vacuum; the product, dried at 90°C under vacuum 

(3 h), weighed respectively 10.1 g (entry 3, yield 73%) and 11.9 g (entry 21, yield 86%) of 

OMImOTf. 

Orange oil. 1H NMR (300 MHz, CDCl3): δ = 9.06 (s, 1H, H-2), 7.42 (d, 1H, J = 1.5 Hz, H-4), 7.36 

(d, 1H, J = 1.5 Hz, H-5), 4.16 (t, 2H, J = 7.2 Hz, H-1' oct), 3.95 (s, 3H, N1-CH3), 1.85 (m, 2H, H-2' 

oct), 1.40-1.15 (overlapped, 10H, H-3', 4', 5', 6', 7' oct), 0.84 (t, 3H, J = 6.9 Hz, H-8' oct). 13C NMR 

(75 MHz, CDCl3): δ = 126.6 (C2), 118.7, 116.0 (C4), 115.2, 114.7 (C5), 112.6, 108.1, 54.7 (C1′), 

43.3 (N1-CH3), 39.4 (C6′), 38.1 (C2′), 37.1 (C4′), 37.0 (C5′), 34.8 (C3′), 31.8 (C7′), 24.7 (C8′). IR 

(neat, cm-1): ν = 3154, 2930, 2858, 1574, 1468, 1261, 1224, 1163, 1032, 756. 

N

N

S OO
O-

F
F

F Chemical Formula: C13H23F3N2O3S
Exact Mass: 344,14

Molecular Weight: 344,39

OMImOTf

 

 

 

1-Octyl-3-methylimidazolium bis(trifluoromethanesulfon)imide 

In a two-necked round-bottomed flask, 3.3 g of 1-methylimidazole (PM 82.1, 40.2 mmol), 11.5 g of 

LiN(Tf) 2 (PM 287.09, 40.2 mmol) and 7.8 g of 1-bromooctane (PM 193.12, 40.2 mmol) were 

placed. Reactions were carried out under MW or simultaneous MW/US irradiation for the time and 

at the temperature and power levels listed in the Tables. 

MW (entry 4). The reaction mixture was irradiated with MW for 25 min at 140°C under vigorous 

magnetic stirring. 

Step Time 
(min) 

Temp. 
(°C) 

MW max power 
(W) 

MW average power 
(W) 

I 6 25 to 140 230 160 
II 25 140 100 80 
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MW/US (entry 22).  

The reaction mixture was simultaneously irradiated with MW/US for 25 min at 140°C. 

Step Time 
(min) 

Temp. 
(°C) 

MW max power 
(W) 

MW average power 
(W) 

US power 
(W) 

I 3 25 to 140 200 100 45 
II 25 140 100 45 45 

 

Work up. 

The reacted mixture was dissolved in acetone and filtered on a celite® pad; finally the solvent was 

removed under vacuum. The residue was poured into water (50 mL) and extracted with diethyl 

ether (4x25 mL). After removing diethyl ether under vacuum, the ionic liquid was washed with 

cyclohexane (4x20 mL). Finally solvents were removed under vacuum; the product, dried at 90°C 

under vacuum (3 h), weighed respectively 5.9 g (entry 4, yield 31%) and 18 g (entry 22, yield 94%) 

of OMImN(Tf)2. 

Transparent oil. 1H NMR (300 MHz, CDCl3): δ = 8.70 (s, 1H, H-2), 7.33 (d, 1H, H-4), 7.31 (d, 1H, 

H-5), 4.14 (t, 2H, J = 7.5 Hz, H-1' oct), 3.92 (s, 3H, N1-CH3), 1.82 (m, 2H, H-2' oct), 1.40-1.20 

(overlapped, 10H, H-3', 4', 5', 6', 7' oct), 0.86 (t, 3H, J = 6.6 Hz, H-8' oct). 13C NMR APT (75 MHz, 

CDCl3): δ = 135.9 (C2), 126.0, 123.6 (C4), 122.2 (C5), 121.7, 117.5, 113.2, 49.9 (C1′), 36.1 (N1-

CH3), 31.4 (C6′), 29.9 (C2′), 28.7 (C4′), 28.6 (C5′), 25.9 (C3′), 22.3 (C7′), 13.8 (C8′). IR (neat, cm-

1): ν = 3157, 2928, 1574, 1468, 1170, 1062, 850, 763. 

 

N

N

S
O

O
F F

FS
O

O NF

F F
Chemical Formula: C14H23F6N3O4S2

Exact Mass: 475,1
Molecular Weight: 475,47

OMImN(Tf) 2
 

 

 

N-Octylpyridinium hexafluorophosphate 

In a two-necked round-bottomed flask, 3.2 g of pyridine (PM 79.1, 40.2 mmol), 7.4 g of KPF6 (PM 

184.06, 40.2 mmol) and 10.0 g of 1-bromooctane (PM 193.12, 51.8 mmol) were placed. Reactions 

were carried out under MW or simultaneous MW/US irradiation for the time and at the temperature 

and power levels listed in the Tables. 

MW (entry 5). The reaction mixture was irradiated with MW for 10 min at 120°C under vigorous 

magnetic stirring. 
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Step Time 
(min) 

Temp. 
(°C) 

MW max power 
(W) 

MW average power 
(W) 

I 5 25 to 110 200 110 
II 10 110 80 45 

 

MW/US (entry 23).  

The reaction mixture was simultaneously irradiated with MW/US for 10 min at 110°C. 

Step Time 
(min) 

Temp. 
(°C) 

MW max power 
(W) 

MW average power 
(W) 

US power 
(W) 

I 3 25 to 110 150 65 40 
II 10 110 70 20 40 

 

Work up. 

The reacted mixture was dissolved in acetone and filtered on a Celite® pad; the solvent was then 

removed under vacuum. The residue was precipitated with diethyl ether as a white powder, filtered 

and washed with diethyl ether (4x20 mL), then with water (4x20 mL). Finally solvents were 

removed under vacuum; the product dried at 90°C under vacuum (3 h) weighed respectively 12.1 g 

(entry 5, yield 89%) and 12.9 g (entry 23, yield 95%) of OPyPF6. 

White powder. Mp 64-65°C. 1H NMR (300 MHz, CDCl3): δ = 8.67 (d, 2H, J = 5.7 Hz, H-2, 6), 8.47 

(t, 1H, J = 7.8 Hz, H-4), 8.00 (t, 2H, J = 6.6 Hz, H-3, 5), 4.55 (t, 2H, J = 7.8 Hz, H-1' oct), 1.98 (m, 

2H, H-2' oct), 1.35-1.15 (overlapped, 10H, H-3', 4', 5', 6', 7' oct), 0.85 (t, 3H, J = 6.9 Hz, H-8' oct). 
13C NMR APT (75 MHz, CDCl3): δ = 145.8 (C2, 6), 144.2 (C4), 128.7 (C3, 5), 62.7 (C1′), 31.7 

(C6′), 31.5 (C2′), 29.0 (C4′), 28.95 (C5′), 26.1 (C3′), 22.7 (C7′), 14.2 (C8′). IR (KBr, cm-1): ν = 

3148, 2926, 1640, 1489, 1226, 1182, 877, 777. 

N

OPyPF6

PF6

Chemical Formula: C13H22F6NP
Exact Mass: 337,14

Molecular Weight: 337,28

 

 

N-Octylpyridinium tetrafluoroborate 

In a two-necked round-bottomed flask, 3.2 g of pyridine (PM 79.1, 40.2 mmol), 5.1 g of KBF4 (PM 

125.9, 40.2 mmol) and 10.0 g of 1-bromooctane (PM 193.12, 51.8 mmol) were placed. Reactions 

were carried out under MW or simultaneous MW/US irradiation for the time and at the temperature 

and power levels listed in the Tables. 
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MW (entry 6). The reaction mixture was irradiated with MW for 30 min at 140°C under vigorous 

magnetic stirring in a pressure-resistant reactor (Milestone). 

Step Time 
(min) 

Temp. 
(°C) 

MW max power 
(W) 

MW average power 
(W) 

I 5 25 to 140 200 120 
II 30 140 100 35 

 

MW/US (entry 25 bis). 

The reaction mixture was simultaneously irradiated with MW/US for 5 min at 110°C and 8 min at 

140°C. 

Step Time 
(min) 

Temp. 
(°C) 

MW max power 
(W) 

MW average power 
(W) 

US power 
(W) 

I 5 25 to 110 190 110 35 
II 5 110 100 30 35 
III 1.5 110 to 140 100 60 35 
IV 8 140 80 45 35 

 

Work up. 

The reacted mixture was dissolved in acetone and filtered on a Celite® pad; the solvent was then 

removed under vacuum. The residue was dissolved in water (50 mL) and extracted with CH2Cl2 

(4x25 mL). After removal of CH2Cl2 under vacuum, the ionic liquid was washed with diethyl ether 

(4x20 mL). Finally solvents were removed under vacuum and the product, dried at 90°C under 

vacuum (3 h), weighed respectively 7.6 g (entry 6, yield 68%) and 9.0 g (entry 25 bis, yield 80%) of 

OPyBF4. 

Orange oil. 1H NMR (300 MHz, CDCl3): δ = 8.97 (d, 2H, J = 5.4 Hz, H-2, 6), 8.51 (t, 1H, J = 7.8 

Hz, H-4), 8.08 (t, 2H, J = 6.9 Hz, H-3, 5), 4.69 (t, 2H, J = 7.5 Hz, H-1' oct), 2.00 (m, 2H, H-2' oct), 

1.40-1.15 (overlapped, 10H, H-3', 4', 5', 6', 7' oct), 0.85 (t, 3H, J = 6.9 Hz, H-8' oct). 13C NMR APT 

(75 MHz, CDCl3): δ = 145.6 (C2, 6), 144.6 (C4), 128.7 (C3, 5), 62.4 (C1′), 31.74 (C6′), 31.71 

(C2′), 29.0 (C4′), 28.98 (C5′), 26.1 (C3′), 22.6 (C7′), 14.1 (C8′). IR (neat, cm-1): ν = 3140, 2928, 

1637, 1491, 1174, 1062, 775, 686. 

 

N BF4

Chemical Formula: C13H22BF4N
Exact Mass: 279,18
Molecular Weight: 279,13

OPyBF 4
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N-Octylpyridinium triflate 

In a two-necked round-bottomed flask, 3.2 g of pyridine (PM 79.1, 40.2 mmol), 7.6 g of KOTf (PM 

188.17, 40.2 mmol) and 10.0 g of 1-bromooctane (PM 193.12, 51.8 mmol) were placed. Reactions 

were carried out under MW or simultaneous MW/US irradiation for the time and at the temperature 

and power levels listed in the Tables. 

MW (entry 7). The reaction mixture was irradiated with MW for 25 min at 110°C under vigorous 

magnetic stirring. 

Step Time 
(min) 

Temp. 
(°C) 

MW max power 
(W) 

MW average power 
(W) 

I 11 25 to 110 300 230 
II 25 110 150 45 

 

MW/US (entry 26). 

The reaction mixture was simultaneously irradiated with MW/US for 25 min at 110°C. 

Step Time 
(min) 

Temp. 
(°C) 

MW max power 
(W) 

MW average power 
(W) 

US power 
(W) 

I 4 25 to 110 200 75 35 
II 25 110 80 30 35 

 

Work up. 

The reacted mixture was dissolved in acetone and filtered on a Celite® pad; the solvent was then 

removed under vacuum. The residue was precipitated with diethyl ether as a white powder, filtered 

and washed with diethyl ether (4x20 mL), then with water (4x20 mL). Finally solvents were 

removed under vacuum; the product, dried at 90°C under vacuum (3 h), weighed respectively 8.8 g 

(entry 7, yield 64%) and 13.2 g (entry 26, yield 96%) of OPyOTf. 

White powder. Mp 70-71°C. 1H NMR (300 MHz, CDCl3): δ = 8.97 (d, 2H, J = 5.7 Hz, H-2, 6), 8.49 

(t, 1H, J = 7.8 Hz, H-4), 8.06 (t, 2H, J = 6.9 Hz, H-3, 5), 4.65 (t, 2H, J = 7.5 Hz, H-1' oct), 1.98 (m, 

2H, H-2' oct), 1.40-1.15 (overlapped, 10H, H-3', 4', 5', 6', 7' oct), 0.82 (t, 3H, J = 6.9 Hz, H-8' oct). 
13C NMR APT (75 MHz, CDCl3): δ = 145.8 (C2, 6), 145.1 (C4), 129.0 (C3, 5), 62.8 (C1′), 32.0 

(C6′), 31.96 (C2′), 29.3 (C4′), 29.2 (C5′), 26.3 (C3′), 22.9 (C7′), 14.4 (C8′). IR (KBr, cm-1): ν = 

3140, 2929, 2926, 1639, 1489, 1261, 1159, 1034, 777. 
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N
S OO
O-

F
F

F
Chemical Formula: C14H22F3NO3S
Exact Mass: 341,13
Molecular Weight: 341,39

OPyOTf

 

 

 

N-Octylpyridinium bis(trifluoromethanesulfon)imide 

In a two-necked round-bottomed flask, 3.2 g of pyridine (PM 79.1, 40.2 mmol), 11.5 g of LiN(Tf)2 

(PM 287.09, 40.2 mmol) and 10.0 g of 1-bromooctane (PM 193.12, 51.8 mmol) were placed. 

Reactions were carried out under MW or simultaneous MW/US irradiation for the time and at the 

temperature and power levels listed in the Tables. 

MW (entry 8). The reaction mixture was irradiated with MW for 30 min at 140°C under vigorous 

magnetic stirring in a pressure-resistant reactor (Milestone). 

Step Time 
(min) 

Temp. 
(°C) 

MW max power 
(W) 

MW average power 
(W) 

I 5 25 to 140 250 90 
II 30 140 100 40 

 

MW/US procedure (entry 24 bis). The reaction mixture was simultaneously irradiated with MW/US 

for 10 min at 110°C and for 10 min at 140°C. 

Step Time 
(min) 

Temp. 
(°C) 

MW max power 
(W) 

MW average power 
(W) 

US power 
(W) 

I 4 25 to 110 200 85 35 
II 10 110 80 35 35 
III 3 110 to 140 200 80 35 
IV 10 140 100 60 35 

 

Work up. 

The reacted mixture was dissolved in acetone and filtered on a Celite® pad; the solvent was then 

removed under vacuum. The residue was dissolved in water (50 mL) and extracted with diethyl 

ether (4x25 mL). After removing diethyl ether under vacuum, the ionic liquid was washed with 

cyclohexane (4x20 mL). Finally solvents were removed under vacuum; the product, dried at 90°C 

under vacuum (3 h), weighed respectively 16.4 g (entry 8, yield 86%) and 18.2 g (entry 24 bis, yield 

96%) of OPyN(Tf)2. 
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Light yellow oil. 1H NMR (300 MHz, CDCl3): δ = 8.82 (d, 2H, J = 5.7 Hz, H-2, 6), 8.47 (t, 1H, J = 

7.8 Hz, H-4), 8.05 (t, 2H, J = 6.9 Hz, H-3, 5), 4.58 (t, 2H, J = 7.5 Hz, H-1' oct), 1.99 (m, 2H, H-2' 

oct), 1.40-1.15 (overlapped, 10H, H-3', 4', 5', 6', 7' oct), 0.85 (t, 3H, J = 6.9 Hz, H-8' oct). 13C NMR 

APT (75 MHz, CDCl3): δ = 145.5 (C2, 6), 144.5 (C4), 128.8 (C3, 5), 126.3, 122.0, 117.8, 113.5, 

62.7 (C1′), 31.7 (C6′, 2′), 28.97 (C4′), 28.88 (C5′), 26.0 (C3′), 22.6 (C7′), 14.1 (C8′). IR (neat, cm-

1): ν = 3138, 2932, 2860, 1637, 1489, 1352, 1226, 1186, 1138, 1059, 780, 773, 740. 

 

N
S

O

O
F F

FS
O

O NF

F F

Chemical Formula: C15H22F6N2O4S2
Exact Mass: 472,09

Molecular Weight: 472,47

OPyN(Tf) 2

 

 

 

 

3-Butyl-1-methylimidazolium hexafluorophosphate 

In a two-necked round-bottomed flask, 3.30 g of 1-methylimidazole (PM 82.1, 40.2 mmol), 7.4 g of 

KPF6 (PM 184.06, 40.2 mmol) and 5.5 g of 1-bromobutane (PM 137.02, 40.2 mmol) were placed. 

Reactions were carried out under MW or simultaneous MW/US irradiation for the time and at the 

temperature and power levels listed in the Tables. 

MW (entry 9). The reaction mixture was irradiated with MW for 30 min at 120°C under vigorous 

magnetic stirring in a pressure-resistant reactor (Milestone). 

Step Time 
(min) 

Temp. 
(°C) 

MW max power 
(W) 

MW average power 
(W) 

I 4.5 25 to 120 200 45 
II 30 120 90 40 

 

MW/US (entry 27 bis). The reaction mixture was simultaneously irradiated with MW/US for 5 min 

at 95°C and for 5 min at 120°C. 

Step Time 
(min) 

Temp. 
(°C) 

MW max power 
(W) 

MW average power 
(W) 

US power 
(W) 

I 2.5 25 to 95 200 40 35 
II 5 95 80 30 35 
III 3 95 to 120 200 75 35 
IV 5 120 80 40 35 
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Work up. 

The reacted mixture was dissolved in acetone and filtered on a Celite® pad; finally the solvent was 

removed under vacuum. The obtained product was dissolved in water (10 mL) and extracted with 

CH2Cl2 (3x100 mL). After removing CH2Cl2 under vacuum, the ionic liquid was washed with 

diethyl ether (4x20 mL). Finally solvents were removed under vacuum; the product, dried at 90°C 

under vacuum (3 h), weighed respectively 9.2 g (entry 9, yield 80%) and 10.7 g (entry 27 bis, yield 

94%) of BMImPF6. 

Yellow oil. 1H NMR (300 MHz, CDCl3): δ = 8.36 (s, 1H, H-2), 7.32 (d, 1H, H-4), 7.29 (d, 1H, H-

5), 4.09 (t, 2H, J = 7.2 Hz, H-1' bu), 3.84 (s, 3H, N1-CH3), 1.79 (m, 2H, H-2' bu), 1.35 (m, 2H, H-3' 

bu), 0.86 (t, 3H, J = 7.5 Hz, H-4' bu). 13C NMR APT (75 MHz, CDCl3): δ = 135.8 (C2), 123.7 (C4), 

122.4 (C5), 49.7 (C1′), 36.0 (N1-CH3), 31.7 (C2′), 19.2 (C3′), 13.2 (C4′). IR (neat, cm-1): ν = 3171, 

2966, 1576, 1468, 1169, 850, 752. 

N

N PF6 Chemical Formula: C8H15F6N2P
Exact Mass: 284,09
Molecular Weight: 284,18

BMImPF 6  

 

3-Butyl-1-methylimidazolium tetrafluoroborate 

In a two-necked round-bottomed flask, 3.3 g of 1-methylimidazole (PM 82.1, 40.2 mmol), 5.1 g of 

KBF4 (PM 125.9, 40.2 mmol) and 5.5 g of 1-bromobutane (PM 137.02, 40.2 mmol) were placed. 

Reactions were carried out under MW or simultaneous MW/US irradiation for the time and at the 

temperature and power levels listed in the Tables. 

MW (entry 11). The reaction mixture was irradiated with MW for 30 min at 120°C under vigorous 

magnetic stirring in a pressure-resistant reactor (Milestone). 

Step Time 
(min) 

Temp. 
(°C) 

MW max power 
(W) 

MW average power 
(W) 

I 5 25 to 120 200 65 
II 30 120 80 35 

 

MW/US (entry 28). The reaction mixture was simultaneously irradiated with MW/US for 5 min at 

95°C and for 5 min at 120°C. 

Step Time 
(min) 

Temp. 
(°C) 

MW max power 
(W) 

MW average power 
(W) 

US power 
(W) 

I 2.5 25 to 95 180 50 35 
II 5 95 80 30 35 
III 3 95 to 120 150 80 35 
IV 5 120 70 50 35 
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Work up. 

The reacted mixture was dissolved in acetone and filtered on a Celite® pad; finally the solvent was 

removed under vacuum. The obtained product was dissolved in water (10 mL) and extracted with 

CH2Cl2 (3x100 mL). After removing CH2Cl2 under vacuum, the ionic liquid was washed with 

diethyl ether (4x20 mL). Finally solvents were removed under vacuum; the product, dried at 90°C 

under vacuum (3 h), weighed respectively 5.5 g (entry 11, yield 60%) and 8.2 g (entry 28, yield 

90%) of BMImBF4. 

Yellow oil. 1H NMR (300 MHz, CDCl3): δ = 9.03 (s, 1H, H-2), 7.35 (d, 1H, H-4), 7.31 (d, 1H, H-

5), 4.05 (t, 2H, J = 7.2 Hz, H-1' bu), 3.80 (s, 3H, N1-CH3), 1.68 (m, 2H, H-2' bu), 1.18 (m, 2H, H-3' 

bu), 0.74 (t, 3H, J = 7.5 Hz, H-4' bu). 13C NMR APT (75 MHz, CDCl3): δ = 136.6 (C2), 124.1 (C4), 

122.6 (C5), 49.9 (C1′), 36.4 (N1-CH3), 32.2 (C2′), 19.6 (C3′), 13.6 (C4′). IR (neat, cm-1): ν = 3157, 

2963, 1574, 1468, 1170, 1062, 846, 754. 

 

N

N BF4

BMImBF 4

Chemical Formula: C8H15BF4N2
Exact Mass: 226,13
Molecular Weight: 226,02

 

 

 

 

3-Butyl-1-methylimidazolium triflate 

In a two-necked round-bottomed flask, 3.3 g of 1-methylimidazole (PM 82.1, 40.2 mmol), 7.6 g of 

KOTf (PM 188.17, 40.2 mmol) and 5.5 g of 1-bromobutane (PM 137.02, 40.2 mmol) were placed. 

Reactions were carried out under MW or simultaneous MW/US irradiation for the time and at the 

temperature and power levels listed in the Tables. 

MW procedure (entry 12). The reaction mixture was irradiated with MW for 30 min at 120°C under 

vigorous magnetic stirring in a pressure-resistant reactor (Milestone). 

Step Time 
(min) 

Temp. 
(°C) 

MW max power 
(W) 

MW average power 
(W) 

I 5 25 to 120 200 75 
II 30 120 100 45 

 

MW/US procedure (entry 29). The reaction mixture was simultaneously irradiated with MW/US for 

5 min at 95°C and for 5 min at 120°C. 
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Step Time 
(min) 

Temp. 
(°C) 

MW max power 
(W) 

MW average power 
(W) 

US power 
(W) 

I 2.5 25 to 95 180 50 35 
II 5 95 80 30 35 
III 3 95 to 120 150 80 35 
IV 5 120 70 45 35 

 

Work up. 

The reacted mixture was dissolved in acetone and filtered on a Celite® pad; finally the solvent was 

removed under vacuum. The obtained product was dissolved in water (10 mL) and extracted with 

CH2Cl2 (3x100 mL). After removing CH2Cl2 under vacuum, the ionic liquid was washed with 

diethyl ether (4x20 mL). Finally solvents were removed under vacuum; the product, dried at 90°C 

under vacuum (3 h), weighed respectively 9.1 g (entry 12, yield 79%) and 11.2 g (entry 29, yield 

97%) of BMImOTf. 

Orange oil. 1H NMR (300 MHz, CDCl3): δ = 9.05 (s, 1H, H-2), 7.40 (d, 1H, J = 1.8 Hz, H-4), 7.38 

(d, 1H, J = 1.8 Hz, H-5), 4.17 (t, 2H, J = 7.2 Hz, H-1' bu), 3.95 (s, 3H, N1-CH3), 1.83 (m, 2H, J = 

7.5 Hz, H-2' bu), 1.35 (m, 2H, J = 7.5 Hz, H-3' bu), 0.93 (t, 3H, J = 7.5 Hz, H-4' bu). 13C NMR APT 

(75 MHz, CDCl3): δ = 136.0 (C2), 126.7, 123.5 (C4), 122.5, 122.2 (C5), 118.3, 114.0, 49.4 (C1′), 

35.9 (N1-CH3), 31.6 (C2′), 19.0 (C3′), 13.0 (C4′). IR (neat, cm-1): ν = 3154, 2964, 1574, 1468, 

1277, 1224, 1167, 1032, 844, 756. 

N

N

S OO
O-

F
F

F
Chemical Formula: C9H15F3N2O3S

Exact Mass: 288,08
Molecular Weight: 288,29

BMImOTf  

 

 

 

3-Octyl-1-methylimidazolium bromide 

Orange oil. 1H NMR (300 MHz, CDCl3): δ = 10.25 (s, 1H, H-2), 7.62 (d, 1H, J = 1.5 Hz, H-4), 7.44 

(d, 1H, J = 1.5 Hz, H-5), 4.25 (t, 2H, J = 7.5 Hz, H-1' oct), 4.06 (s, 3H, N1-CH3), 1.84 (m, 2H, H-2' 

oct), 1.30-1.00 (overlapped, 10H, H-3', 4', 5', 6', 7' oct), 0.79 (t, 3H, J = 6.9 Hz, H-8' oct). 13C NMR 

APT (75 MHz, CDCl3): δ = 135.2 (C2), 122.5 (C4), 121.0, (C5), 48.4 (C1′), 35.2 (N1-CH3), 30.1 

(C6′), 28.8 (C2′), 27.43 (C4′), 27.37 (C5′), 24.6 (C3′), 21.0 (C7′), 12.6 (C8′). IR (neat, cm-1): ν = 

3138, 2926, 2856, 1570, 1466, 1379, 1169, 1118, 866, 765. 
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N

N

Br
Chemical Formula: C12H23BrN2

Exact Mass: 274,1
Molecular Weight: 275,23

OMImBr

 

 

 

3-Octyl-1-methylimidazolium chloride 

Orange oil. 1H NMR (300 MHz, CDCl3): δ = 10.5 (s, 1H, H-2), 7.63 (d, 1H, J = 1.8 Hz, H-4), 7.40 

(d, 1H, J = 1.8 Hz, H-5), 4.20 (t, 2H, J = 7.5 Hz, H-1' oct), 4.03 (s, 3H, N1-CH3), 1.81 (m, 2H, H-2' 

oct), 1.30-1.05 (overlapped, 10H, H-3', 4', 5', 6', 7' oct), 0.76 (t, 3H, J = 6.9 Hz, H-8' oct). 13C NMR 

APT (75 MHz, CDCl3): δ = 136.8 (C2), 123.3 (C4), 121.5, (C5), 49.3 (C1′), 35.8 (N1-CH3), 31.0 

(C6′), 29.7 (C2′), 28.3 (C4′), 28.26 (C5′), 25.5 (C3′), 21.9 (C7′), 13.4 (C8′). IR (neat, cm-1): ν = 

3140, 2928, 2856, 1574, 1466, 1379, 1336, 1170, 871, 769, 725. 

 

ClN

N
Chemical Formula: C12H23ClN2

Exact Mass: 230,15
Molecular Weight: 230,78

OMImCl

 

 

 

 

N-Octylpyridinium bromide 

Orange oil. 1H NMR (300 MHz, CDCl3): δ = 9.49 (d, 2H, J = 5.7 Hz, H-2, 6), 8.52 (t, 1H, J = 7.8 

Hz, H-4), 8.16 (t, 2H, J = 7.5 Hz, H-3, 5), 4.97 (t, 2H, J = 7.5 Hz, H-1' oct), 2.02 (m, 2H, H-2' oct), 

1.40-1.10 (overlapped, 10H, H-3', 4', 5', 6', 7' oct), 0.83 (t, 3H, J = 7.2 Hz, H-8' oct). 13C NMR (75 

MHz, CDCl3): δ = 145.2 (C2, 6, 4), 128.6 (C3, 5), 62.2 (C1′), 32.1 (C6′), 31.7 (C2′), 29.1 (C4′), 

29.0 (C5′), 26.1 (C3′), 22.6 (C7′), 14.1 (C8′). IR (neat, cm-1): ν = 3028, 2856, 1633, 1502, 1468, 

1377, 1321, 1219, 1172, 775, 723. 
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N Br
Chemical Formula: C13H22BrN

Exact Mass: 271,09
Molecular Weight: 272,22

OPyBr

 

 

 

 

3-Butyl-1-methylimidazolium bromide 

Orange oil. 1H NMR (300 MHz, CDCl3): δ = 9.89 (s, 1H, H-2), 7.47 (d, 1H, J = 1.8 Hz, H-4), 7.36 

(d, 1H, J = 1.8 Hz, H-5), 4.04 (t, 2H, J = 7.2 Hz, H-1' but), 3.81 (s, 3H, N1-CH3), 1.59 (m, 2H, J = 

7.5 Hz, H-2' but), 1.05 (m, 2H, J = 7.5 Hz, H-3' but), 0.62 (t, 3H, J = 7.5 Hz, H-4' but).13C NMR 

APT (75 MHz, CDCl3): δ = 136.2 (C2), 123.2 (C4), 121.7 (C5), 49.0 (C1′), 36.0 (N1-CH3), 31.5 

(C2′), 18.7 (C3′), 12.8 (C4′). IR (neat, cm-1): ν = 3138, 2872, 1570, 1464, 1381, 1336, 1172, 1115, 

825, 754. 

 

 

N

N
Br

Chemical Formula: C8H15BrN2
Exact Mass: 218,04

Molecular Weight: 219,12

BMImBr
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OMImPF 6 (B) 
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OMImBF 4 (entry 20) 
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OMImOTf (entry 3)  
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OMImOTf (entry 21)  
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OMImN(Tf) 2 (entry 4) 
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OPyPF6 (entry 5) 
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OPyBF4 (entry 6) 
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OPyBF4 (entry 25) 
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OPyOTf (entry 7) 
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OPyOTf (entry 26) 
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OpyN(Tf)2 (entry 8) 
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BMImPF 6 (entry 10) 
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BMImPF 6 (entry 27 bis) 

T1 Set Values Power Temp. 1

Time [hh:mm:ss]
00:20:0000:15:0000:10:0000:05:0000:00:00

T
e

m
p

e
ra

tu
re

 [
°C

]

150

140

130

120

110

100

90

80

70

60

50

40

30

20

10

0

P
o

w
e

r 
[W

a
tt]

200

190
180

170
160

150

140
130

120
110

100

90
80

70
60

50

40
30

20
10

0

 

BMImBF 4 (entry 28) 
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NMR spectra 
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Examples of ion-exchange cromatography analysis 
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