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BCNMR , 1 )
ILs1b "H NMR , ,
'H NMR(600 MHz, D:0) :4 1 2258(m, 2H,) , 1 599 95 %,

7(m,2H,) ,23916(t,2H, J=7 56 Hz) , 4 085 4(t, 2H, ,

J=6.9 Hz), 4650 0(s, 2H) , 7.510 8(t, 2H, J =6 84 22

Hz) ,7.981 5(t, 1H, J=8 22 Hz) , 8 283 8(d, 2H J = KBr ,
5 52 Hz) , 2
3C NMR (150 MHz, D,O) : & 20 778 4, 29. 175 4, 2 , la,1b 3070, 1636,
49 904 8, 61 069 0, 128 236 0, 144 091 8, 145 623 8 1491 cm'! C—H, C=N ,
CN' HSO, N/E\N HSO; c—C , 2943 cm™* CH: Cc—H
— \((*H,_,)F/S()'rH He' \(pﬂl)'_/s“xﬁ ; 2a 2b 3156, 3 116, 1 575
la: n=3; 1b: n=4 2a: n=3; 2b: n=4 om-* 1 N=H,C—H, =N
., 2965cm CH. C—H :
Ol o 3a 2992 cm! N—CH, C—H
= N, 00 ° , 1487,1398cm* N —CH:CHs
CH: CHs ; 1170, 1130
3a: n=3 cm —SOs H S—0O
Fig 1 Sructures o five SOz Hfunctionalized ionic liquids [1416] , 1
ILs 2b \g
"H NMR(600 MHz, DMSO-ds) :® 1 540 3(m, 2H ) , Lb
18770(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) , e
7.772 6(s, 1H) , 8 226 2(bs, 2H) , 9 137 8(s, 1H) g 2d
BC NMR(150 M Hz,, DMSO-ds) :8 21 6335, 28 536 9, 2 201
35727 5, 48 509 9, 50 386 5, 122 312 1, 123 604 7, g 16
136 559 4 1.2
ILs1a 08
'H NMR(600 MHz, DMSO-ds) :3 2 242 4(m, 2H ) , 0.4
2468 0(t, 2H, J =684 Hz) , 4 738 9(t, 2H, J = 7.56 0 , , i ,
Hz) , 7. 705 1(bs, 2H) , 8 157 4(t, 2H, J=6 9 H2) , 8 602 0 F20 240 160 BN
9(t,1H, J=8 28 Hz) , 9 094 3(d, 2H J =5 46 H2) Wavemmderon
8C NMR(150 M Hz , DMSO-ds) :3 27. 7775, 47. 539 8 , Fig 2 IR spectra df five ionic liquids
60 121 1, 128 609 4, 145 489 7, 146 016 3
ILs 2a 23
'H NMR(600 M Hz, DMSO-ds) : 3 2 116 4(m, 2H) , 1b, 2b, 1a, 2a, 3a
2,504 6(t, 2H J=7.56 Hz) , 3 856 5(s, 3H) , 4 305 5(t, ( ) 820,324,319, 323, 317
2H,J=72 Hz) , 4 743 5(s, 2H) , 7. 682 2(s, 1H) , 7. 754 ’
3(s, 1H) , 9 087 4(s, 1H) 300
8C NMR(150 M Hz,, DMSO-ds) :3 26 506 7,36 2514, 2%
47.919 0, 48 247 2,122 808 8, 124 136 6, 137. 246 5
ILs3a '
'H NMR(600 MHz, DMSO-ds) :3 1 188 7(t, 9H, J = ’
6 9 Hz) , 1 9125(m, 2H,) , 2 5458(t, 2H, J =6 84 Hz) , 3
3 2215(q, 6H, J=7.56 HZ) , 3 325 2(m, 2H) 3 884 6(s, ' '
2H) 3 '
BC NMR(150 M Hz, DMSO-ds) :8 7. 559 2, 18 448 5, 216 05, 21908, 202 04, 205 06, 224 14,
1 ;

47. 880 9, 52 566 3, 55 687 3
'H NMR, ®CNMR
1

HSO; 97,
' 97 ,
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Fig 3 Hectrospray ionization mass spectra ( ESFMS o five ionic liquids
31b , 31b )
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1b H* HSO; ;
, 1b 1 , 314 91, 297. 89, 300. 90, 319. 99
H* 1b H* 2b, 1a, 2a, 3a H*
1b ,
, 3(2b, 1a, 2a, 3a) , ,
. 219 08, 202 04, , , HY
205. 06, 224. 14 1 2b, 1la, ,
2a, 3a , 437. 13, 403 08, 409. 09,
447. 23 25
; 96. 86, 194 89, 1
292 79 ,
HSO4 )
Tabel 1  Solubility of five ionic liquids in some common solvents
lonic liquids Water Met hanol Dichloromethane Et her Toluene Ethyl acetate
la miscible miscible partialy miscible insoluble insoluble insoluble
1b miscible miscible partialy miscible insoluble insol uble insoluble
2a miscible miscible partialy miscible insoluble insol uble insoluble
2b miscible miscible partialy miscible insoluble insoluble insoluble
3a miscible miscible partialy miscible insoluble inoluble insoluble
NMR, IR, ESFMS ,
3 , 95 %,
—S0z H ,
Brénsted

300



10 2031

[1] Sheldon R. Chem. Commun. , 2001, (23) : 2399.

[2] DupontJ, de SouzaR F, Suarez P A Z. Chem. Rev. , 2002, 102(10) : 3667.

[ 3] Wasserscheid P, Keem W. Angew. Chem. Int. Ed. , 2000, 39(21) : 3773.

[4] GU Yarrlong, SHI Feng, DENG You-quan( , , ). Chinese Science Bulletin( ) , 2004, 49(6) : 515.

[5] Weton T. Chem. Rev. , 1999, 99(8) : 2071.

[6] Zhao DB, WuM, Kou Y, et d. Catal. Today, 2002, 74(1-2) : 157.

[7] XinHL,WuQ, Han M H, et a. Applied Catalyss A: Genera , 2005, 292(1-2) : 354.

[ 8] Thornazeau C, Olivier-Bourbigou H, MagnalL , et a. J. Am. Chem. Soc. , 2003, 125(18) : 5264.

[9] Seven PW, RobertJ G, KrishnaM P, et al. Ana. Chem. , 1988, 60(20) : 2228.

[10] WU Qin, DONGBin-g , HAN Ming-han, et al ( , , , ). Sectroscopy and Spectral Analyss( ),
2007 , 27(3) : 460.

[11] Yoo K, Namboodiri V V, VarmaR S, et a. Journa of Catalyss, 2004, 222(2) : 511.

[12] Cole A C,JensenJ L ,NtaiL,eta.J. Am. Chem. Soc. , 2002, 124(21) : 5962.

[13] Yoshizawa M, Hirao M, Ito-Akita K, et al. J. Mater. Chem. , 2001, 11(4) : 1057.

[14] ZHANG Zhengxing, FENG Fang, HAN G Tai-jun( , , ). Analyssof Organic Sectrum( ). Bdjing:
People Health Press( : ), 1995.
[15] CHEN Ruyu( ). Practical Guide to Infrared Sectrum( ). Tianjin: Tianjin Science Technology Press(
), 1992.
[16] WU Bo-wan, ZHANGBing, YU Xingao, et al( , , , ). Sectroscopy and Spectral Analysis(

) , 2006, 26(1) : 106.
Synthesis and Characterization of Novel Br$nsted Acidic lonic Liquids

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

Abstract Several water- stable Brénsted-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 (ESFMS) and
thermogravimetry (TG.). It wasfound that their structures were consstent 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 by analyzing TG. In addition, they were found to have four kinds of ionic form, in which hydrogen ion
can exist independently by analyzing ESFMS. Moreover , the solubility of these ionic liquids was studied in some common sol-
vents. All theionic liquids are miscible with water and methanol , but are insoluble in ether , toluene and ethyl acetate.

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