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ILs 1b

"H NMR(600 MHz, D;O): § 1. 225 8(m, 2H,), 1. 599
7(m, 2H,), 2.391 6(t, 2H, J=7.56 Hz), 4. 085 4(t, 2H,
J=6.9 Hz), 4.650 0(s, 2H), 7.510 8(t, 2H., J=6.84
Hz), 7.981 5(t, 1H, J=8.22 Hz), 8.283 8(d, 2H J=
5.52 Hz)

BC NMR (150 MHz, D:O): & 20.778 4, 29.175 4,
49.904 8, 61.069 0, 128.236 0, 144.091 8, 145.623 §

_ [\ .
</ \:ﬁ\ S NN o
= (CHy), ~* ot H,C \(CHZ)/I/ S

la: n=3; 1b: n=4 2a: n=3; 2b: n=4
CZH"’\ + HSO,
C,H,—N
o, (CHy), ~ SOM
3a: n=3
Fig. 1 Structures of five SO; H-functionalized ionic liquids

ILs 2b

'"H NMR(600 MHz, DMSO-ds): ¢ 1.540 3(m, 2H,),
1.877 0(m, 2H,), 2.496 6(t, 2H, J=7.56 Hz), 3.852 5
(s, 3H), 4.183 5(t, 2H, J=6.9 Hz), 7.707 4(s, 1H),
7.772 6(s, 1H), 8.226 2(bs, 2H), 9. 137 8(s, 1H)

B C NMR(150 MHz, DMSO-d;): 6 21. 633 5, 28.536 9,
35.727 5, 48.509 9, 50.386 5, 122.312 1, 123.604 7,
136. 559 4

ILs 1a

'"H NMR(600 MHz, DMSO-ds): § 2.242 4(m, 2H,),
2.468 0(t, 2H, J=6.84 Hz)., 4.738 9(t, 2H, J=7.56
Hz), 7.705 1(bs, 2H), 8. 157 4(t, 2H, J=6.9 Hz), 8. 602
9(t, 1H, J=8.28 Hz), 9.094 3(d, 2H J=5. 46 Hz)

B C NMR(150 MHz, DMSO-ds): § 27. 777 5, 47.539 8,
60.121 1, 128.609 4, 145.489 7, 146.016 3

ILs 2a

'H NMR (600 MHz, DMSO-ds): § 2. 116 4(m, 2H),
2.504 6(t, 2H J=7.56 Hz), 3.856 5(s, 3H), 4.305 5(t,
2H, J=7.2 Hz), 4.743 5(s, 2H), 7.682 2(s, 1H), 7. 754
3(s, 1H), 9.087 4(s, 1H)

B C NMR(150 MHz, DMSO-ds) : § 26. 506 7, 36. 251 4,
47.919 0, 48.247 2, 122.808 8, 124.136 6, 137.246 5

ILs 3a

'H NMR(600 MHz, DMSO-ds): 6 1. 188 7(t, 9H, J=
6.9 Hz), 1.9125(m, 2H,), 2. 545 8(t, 2H, J=6.84 Hz),
3.221 5(q, 6H, J=7.56 Hz), 3.325 2(m, 2H) 3. 884 6(s,
2H)

3C NMR(150 MHz, DMSO-ds): § 7.559 2, 18.448 5,
47.880 9, 52.566 3, 55.687 3
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Fig. 2 IR spectra of five ionic liquids
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Fig. 3 Electrospray ionization mass spectra (ESI-MS) of five ionic liquids
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Tabel 1 Solubility of five ionic liquids in some common solvents

Tonic liquids Water Methanol Dichloromethane Ether Toluene Ethyl acetate
la miscible miscible partially miscible insoluble insoluble insoluble
1b miscible miscible partially miscible insoluble insoluble insoluble
2a miscible miscible partially miscible insoluble insoluble insoluble
2b miscible miscible partially miscible insoluble insoluble insoluble
3a miscible miscible partially miscible insoluble insoluble insoluble
A NMR, IR, ESI-MS SE#AE 77 % b7 24k, &AL
3 4 e 45 S TR BB R 2 — B0, JLBRRE K T 95% .,

X AN [E] 2 AUE RE A RAS [ e 4 B2 19— SOs HL R
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Synthesis and Characterization of Novel Brnsted Acidic Ionic Liquids

WU Qin" ?, DONG Bin-qi', HAN Ming-han'* , ZUO Yi-zan', JIN Yong'
1. Department of Chemical Engineering, Tsinghua University, Beijing 100084, China
2. School of Chemical Engineering and the Environment, Beijing Institute of Technology, Beijing 100081, China

Abstract Several water-stable Bré¢nsted-acidic ionic liquids with an alkane sulfonic acid group were synthesized, and were char-
acterized by nuclear magnetic resonance (NMR), infrared spectrum (IR), electrospray ionization mass spectrum (ESI-MS) and
thermogravimetry (TG. ). It was found that their structures were consistent with the designed one and all of their purities were
more than 95%. These ionic liquids possess high thermal stability and wide liquid range, and their decomposition temperatures
are higher than 300 ‘C by analyzing TG. In addition, they were found to have four kinds of ionic form, in which hydrogen ion
can exist independently by analyzing ESI-MS. Moreover, the solubility of these ionic liquids was studied in some common sol-

vents. All the ionic liquids are miscible with water and methanol, but are insoluble in ether, toluene and ethyl acetate.

Keywords Ionic liquids; Infrared spectrum; Nuclear magnetic resonance; Electrospray ionization mass spectrum; Thermo-

gravimetry
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