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Materials and apparatus: 1-butyl-3-methylimidazolium chloride was supplied by Merck 

KGaA. Cyclohexanol, cyclobutanol, 1-phenyl-2-propanol, 3-methylcyclohexanol, 4-tert-

butylcyclohexanol, TEMPO, TMP*HBr and Oxone® were supplied by Acros Organics. 

[bmim]HSO4, [bpyr]Br and [empy]Br were obtained from Sigma-Aldrich. [N4444][HSO5] was 

synthesised according to the literature procedure.1

The structure and purity of all synthesised substances were confirmed by NMR analysis. 1H 

NMR spectra were recorded at 300 MHz and 13C NMR at 75 MHz in CDCl3 (Varian Unity 

Inova plus, internal TMS). GC analyses were performed using a Perkin Elmer Clarus 500 

chromatograph equipped with a SUPELCOWAXTM 10 column (30 m×0.2 mm×0.2 μm) and 

n-decane as an internal standard. Electrospray ionisation mass spectroscopy (ESI-MS) 

experiments were performed using a Waters Xevo G2 QTOF with an injection system (cone 

voltage 50 V; source 120 °C). Thermogravimetric analysis was performed with a Mettler 

Toledo TGA/SDTA 851e/1100 analyzer (temp. program 25–600 °C, 20 °C/min, N2 60

ml/min).
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Characterization of new compounds:

TGA/DTG:

1- butyl-3-methylimidazolium peroxysulphate [bmim][HSO5] 

 

 

1-butylpyridinium peroxysulphate [bpyr][HSO5]

 

 

Step -64,2729 %
-7,4000 mg

Residue 7,4727 %
0,8604 mg

Left Limit 294,75 °C
Right Limit 594,92 °C

Step -9,6330 %
-1,1091 mg

Left Limit 230,42 °C
Right Limit 294,32 °C

Step -6,0611 %
-0,6978 mg

Left Limit 153,47 °C
Right Limit 230,00 °C

Step -5,2119 %
-0,6001 mg

Left Limit 113,25 °C
Right Limit 153,76 °C

Step -6,4946 %
-0,7478 mg

Left Limit 56,22 °C
Right Limit 112,14 °C

DTG

!TGA 243/1/13 PolŚl 15 powt.
TGA 243/1/13 PolŚl 15 powt., 11,5134 mg
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Extrapol. Peak 357,49 °C
Peak Value -0,12 mg°Ĉ -1
Peak 349,90 °C

Extrapol. Peak 266,35 °C
Peak Value -23,30e-03 mg°Ĉ -1
Peak 267,79 °C

Extrapol. Peak 101,68 °C
Peak Value -23,05e-03 mg°Ĉ -1
Peak 139,31 °CExtrapol. Peak 117,76 °C

Peak Value -20,93e-03 mg°Ĉ -1
Peak 96,30 °C

1/°C
0,005

°C40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580

S TA R e  S W 12. 00Labo rat o ri um A na l i z y  Termi c zne j :  ME TTLE R

Step -40,0335 %
-4,7910 mg

Left Limit 306,19 °C
Right Limit 597,70 °C

Step -23,7093 %
-2,8374 mg

Left Limit 199,75 °C
Right Limit 305,76 °C

Step -28,8745 %
-3,4556 mg

Left Limit 50,51 °C
Right Limit 198,90 °C

DTG

!TGA 243/2/13  PolŚl 54
TGA 243/2/13  PolŚl 54, 11,9676 mg
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Extrapol. Peak 328,47 °C
Peak Value -0,15 mg°Ĉ -1
Peak 337,24 °C

Extrapol. Peak 375,63 °C
Peak Value -55,10e-03 mg°Ĉ -1
Peak 289,67 °CExtrapol. Peak 79,35 °C

Peak Value -74,84e-03 mg°Ĉ -1
Peak 125,36 °C
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1-ethyl-1-methylpyrrolidinium peroxysulphate [empy][HSO5] 

 

ESI-MS:

1- butyl-3-methylimidazolium peroxysulphate 

[bmim]+ [HSO5]
–

 
 
 
 
 
 
 
 

 

Step -28,6410 %
-2,9913 mg

Residue 4,9002 %
0,5118 mg

Left Limit 247,35 °C
Right Limit 586,71 °C

Step -7,2560 %
-0,7578 mg

Left Limit 177,34 °C
Right Limit 247,35 °C

Step -20,3729 %
-2,1278 mg

Left Limit 132,92 °C
Right Limit 177,77 °C

Step -37,6548 %
-3,9327 mg

Left Limit 49,59 °C
Right Limit 132,56 °C

DTG

!TGA 243/2/13  PolŚl 53
TGA 243/2/13  PolŚl 53, 10,4441 mg

%

0

20

40

60

80

°C40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580

Extrapol. Peak 302,18 °C
Peak Value -93,85e-03 mg°Ĉ -1
Peak 300,62 °C

Extrapol. Peak 218,22 °C
Peak Value -13,44e-03 mg°Ĉ -1
Peak 213,92 °C

Extrapol. Peak 142,59 °C
Peak Value -0,10 mg°Ĉ -1
Peak 139,15 °C

Extrapol. Peak 112,93 °C
Peak Value -0,10 mg°Ĉ -1
Peak 116,07 °C
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1-butylpyridinium peroxysulphate 

[bpyr]+ [HSO5]
- 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1-ethyl-1-methylpyrrolidinium peroxysulphate 
[empy]+ [HSO5]

–
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1H 13C NMR:
[bmim][HSO5]
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[bpyr][HSO4] 
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 [bpyr][HSO5] 
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[empy][HSO4] 
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[empy][HSO5] 

 

 

1-butyl-3methylimidazolium hydrogensulphate [bmim][HSO4]:

 1H NMR (300 MHz, DMSO, TMS)9.23 (s, 1H), 7.90 (s, 1H), 7.63 (s, 1H), 4.33-4.04 (t,

2H), 3.89 (s, 3H), 1.78 (p, 2H), 1.41-1.04 (m, 2H), 0.89 (t, 3H).

 13C NMR (75 MHz, DMSO, TMS) 137.4, 124.3, 123.0, 49.1, 36.4, 32.1, 19.5, 14.0.

1- butyl-3-methylimidazolium peroxysulphate [bmim][HSO5]:

 1H NMR (300 MHz, DMSO, TMS) 9.18 (s, 1H), 7.81 (s, 1H), 7.74 (s, 1H), 4.20 (t, 2H), 

3.88 (s, 3H), 1.79 (m, 2H), 1.29 (m, 2H), 0.91 (t, 3H); 1H NMR (300 MHz, DMSO, TMS, 

neat) 4.30 (s, 1H from [HSO5])
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 13C NMR (75 MHz, DMSO, TMS, neat)  136.6, 123.6, 122.3, 49.0, 35.8, 31.7, 19.0, 13.0.

MS: Peaks found in positive ESI (+) mode Mass Spectra: 139; and negative ESI (−) mode

Mass Spectra: 113.

1-butylpyridinium hydrogensulphate [bpyr][HSO4]

 1H NMR (300 MHz, DMSO, TMS)9.20 (d, 2H), 8.66 (t, 1H), 8.20 (t,2H), 6.38 (s, 1H), 

4.68 (t, 2H), 1.92 (m, 2H), 1.31 (m, 2H), 0.92 (t, 3H); 1H NMR (300 MHz, DMSO, TMS, 

neat) 9.83 (s, 1H from [HSO4])

 13C NMR (75 MHz, DMSO, TMS, neat)  145.5, 144.3, 128.2, 61.2, 32.8, 18.8, 13.3.

 MS: Peaks found in positive ESI (+) mode Mass Spectra: 136; and negative ESI (−) mode 

Mass Spectra: 97

1-butylpyridinium peroxysulphate [bpyr][HSO5]

 1H NMR (300 MHz, DMSO, TMS)9.21 (d, 2H), 8.64 (t, 1H), 8.18 (t, 2H), 4.68 (t, 2H), 

1.89 (m, 2H), 1.27 (m, 2H), 0. 88 (t, 3H); 1H NMR (300 MHz, DMSO, TMS, neat)9.22

(s, 1H from [HSO5])

 13C NMR (75 MHz, DMSO, TMS, neat) δ 146.2, 145.5, 128.8, 61.2, 33.4, 19.4, 14.0.

 MS: Peaks found in positive ESI (+) mode Mass Spectra: 136; and negative ESI (−) mode 

Mass Spectra: 113

1-ethyl-1-methylpyrrolidinium hydrogensulphate [empy][HSO4]

 1H NMR (300 MHz, DMSO, TMS)5.97 (s, 1H), 3.44 (m, 5H), 2.96 (s, 3H), 2.06 (m, 

4H), 1.25 (t, 4H); 1H NMR (300 MHz, DMSO, TMS, neat)10.88 (s, 1H from [HSO4])

 13C NMR (75 MHz, DMSO, TMS, neat) δ 63.4, 59.0, 47.5, 21.2, 9.1.

 MS: Peaks found in positive ESI (+) mode Mass Spectra: 114; and negative ESI (−) mode 

Mass Spectra: 97

1-ethyl-1-methylpyrrolidinium peroxysulphate [empy][HSO5]

 1H NMR (300 MHz, DMSO, TMS)3.44 (m, 5H), 3.00 (s, 3H), 2.06 (m, 4H), 1.25 (t, 

4H); 1H NMR (300 MHz, DMSO, TMS, neat)8.57 (1H from [HSO5])

 13C NMR (75 MHz, DMSO, TMS, neat) δ 63.6, 59.0, 47.6, 21.8, 9.6.

 MS: Peaks found in positive ESI (+) mode Mass Spectra: 114; and negative ESI (−) mode 

Mass Spectra: 113
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