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Scheme 1  Synthesis of benzotriazolium ionic liquids

1 S
L1 {ERFIXH
X-25 0 SO s U AE A (ALt ZR 0 2 W) MR BT AR AL 5 Bruker DRX 400 YR REILARAN (Hi 1A

2012-09-26 Wi ,2012-11-13 f& 1]
DA BEITRARE AT H (2010Y431)
IR A HFE, BIZUZ 5 Tel:0871-5910017 ; E-mail : gulijun2004@ 126. com; W3¢ 751 : A LA L



868 A 5530 %

3N, CDCL VR, TMS S P F% ; FT-IR 1810 FULT SR ( 26 E 2k G iR BHE 2 H]) |

Fir F 38 Sk o B Ak 2E Al sl A 4 (I 25 SR AR A BR A FDD o
1.2 {k&w2a-~2 HERK

ZISCHRL 1L 7, DG 2¢ 9], 4% 11.9 g(0. 1 mol ) R Jf =M 1. 0 g PEG-6000 FI 20 mL
20% EAAALBK AN AR MR EEE 1 50 mL =Fikehith , FHE 2 40 °C, 5w S bE &
A 8.2 mL(0. 11 mol) W T %%, 5 6 h(TLC BRER) o J3 25 A AR 08l Hs g i 26t it oK, 15 1-7 2
RIFZEME(2¢) o [AIEAHEG ) 22 .2b 1 2d ~ 21,

1.3 4EW3a~3fHEK

PMEEY 3¢ N0 FeA 1G5 R BETHRIBRIE R BEE 1Y 50 mL =SB, A 1. 76 (0. 01 mol )
1-T 2591 = &M 0. 48 g (2.5 mmol) Bk 4 F1 25 mL DMF, T 75 °C #% JiHit bE 2218 im 1.3 mL
(0.011 mol ) yRAL™, W 5 h(TLC G o S 45 fS , A 25 mL K&K, F85mR 5 /5 H 25 mL &
TR CTEVEE: 3 . TIZAKMH =S5 25 mL 208 3 K, G 3F N2 A VA, ie75 kR 2 A P hes 2
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1.4 FHENRILE

A 3b . IR W8 A U2 86. 1% , mpl44 ~ 146 °C, IR(KBr),o/cm ™' 3448 ,3032,2956,2877,
1599,1453,1375,1330, 1102, 704,628 ;' H NMR (400 MHz, CDCl,),5:8.57(d,J =6.5 Hz,2H, ArH) ,
7.83 ~7.78(m,2H,BTAH),7.65 ~7.36 (m,5H, ArH) ,6.50 (s,2H, CH,),5.18(t,J =7.1 Hz,2H,
CH,),2.25 ~2.13(m,2H,CH,),1.08 ~1.00 (m,3H, CH;) ;" C NMR (100 MHz, CDCl,) ,8:134.93,
134.43,131.69,131. 64,131. 53,129. 61,129. 31,128.96,114. 86,114. 32,56. 19,54. 26,22.76,10. 92,

A 3e: A SR, 2 84.9% , mpl135 ~ 138 °C, IR(KBr),o/cm ™' ;34903428 ,3045,2953,
2874 ,2021,1603 ,1458,1372,1110,766 ;'H NMR (400 MHz,CDCl,) ,5:8. 50 ~8.48(m,2H, ArH) ,7. 79 ~
7.76(m,2H,BTAH) ,7.60 ~7.33 (m,5H, ArH) ,6.45 (s,2H,CH,),5.13(t,J =7.2 Hz,2H,CH,),
2.16 ~2.04(m,2H,CH,),1.41 (m,2H, CH,),0.95(t,J =4.7 Hz,3H,CH,) ;" C NMR (100 MHz,
CDCLy),8:135.05,134.65,131.79, 131.75, 131. 61, 129. 81, 129. 50, 129. 09, 115. 21, 114. 24, 56. 50,
52.78,31.17,19.71,13.43,

A1 3d. 18 A, % 84.3% ,mp 111 ~ 113 °C, IR (KBr) , o/cm ™' :3522,3449 3043, 2953,
1599,1459,1373,1333,1192,1117,1003,794,702 ;' H NMR (400 MHz, CDCl,),5:8.52 ~8.50(m,2H,
ArH) ,7.83 ~7.79(m,2H,BTAH) ,7.59 ~7.34(m,5H,ArH) ,6.45 (s,2H,CH,),5.11(t,J=7.2 Hz,
2H,CH,),2.11(m,4H,(CH,),),1.35~1.26(m,4H,(CH,),),0.83(t,J=7.1 Hz,3H,CH,) ;°C NMR
(100 MHz,CDCI,) ,8:134.96,134.64,131.74,131.69,131.53,129.78,129.47,129.01,115.16,113.97 ,
56.46,52.91,30.93,29.09,26.02,22.31,13.87,

A 3e: (€A A, 2 82.7% , mpl02 ~ 104 °C, IR (KBr),o/cm ™' ;3518 ,3445,2926,2854,
2782,1599,1460,1374 1334 ,1194,760,706,, 'H NMR (400 MHz,CDCl;) ,8:8.47 ~8.45(m,2H,ArH) ,
7.85~7.81(m,2H,BTAH) ,7.58 ~7.32(m,5H,ArH) ,6.41(s,2H,CH,),5.09(q,J =6.9 Hz, 2H,
CH,),2.17 ~1.96(m,4H,(CH,),),1.33 ~1.19(m,8H, (CH,),) ,0.88 ~0. 77 (m,3H,CH,) ,”C NMR
(100 MHz,CDCI;) ,8:135.60,134.70,131.87,131. 81,131. 60,129. 86,129. 54 ,129. 07,115. 06, 114. 13,
56.47,52.99,31.67,29. 17,29. 00,28. 87 ,26. 44 22. 61,14. 25,
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Table 1 Effect of the catalyst on yield

Entry Compound Catalyst Product Yield/ %
1 2c Cul 3c 84.90
2 2c CuBr 3c 76.30
3 2c CuCl, -H,0 3¢ 50.45
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Table 2 Comparison of reaction time(2a ~ 2f)

Entry Compound 3-R Product Time(lit. ) /h
1 1 Ethyl 2a 6(3M16))
2 1 Propyl 2b 6(300171)
3 1 Butyl 2¢ 5.5(51751000)
4 1 Hexyl 2d 50961180
5 1 Octyl 2e 6(5M)
6 1 Benzyl 2f 6(48%1)

x3 REBRERIXILL (3a ~3f)

Table 3 Comparison of reaction time(3a ~ 3f)

Entry Compound 1-R 3-R Anion Product Time(lit. )/h
1 2a Benzyl Ethyl Br 3a 5(9615))
2 2b Benzyl Propyl Br 3b 5.5
3 2¢ Benzyl Butyl Br 3¢ 5
4 2d Benzyl Hexyl Br 3d 5
5 2e Benzyl Octyl Br 3e
6 2f Benzyl Benzyl Br 3f 6(48%1 ;720151
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Table 4 Comparison of yield (2a ~ 2f)

Entry Compound Product Yield(lit. ) /% Entry Compound Product Yield(lit. ) /%
1 1 2a 78.6(7381; 35161 4 1 2d 84.0(45!18))
2 1 2b 82.7(781171) 5 1 2e 83.2(81120); 82.6[11))
3 1 2¢ 81.4(7611); 78 1111 6 1 2f 87.7(93[8))

xRS ERAXTLE (32 ~3f)
Table 5 Comparison of yield (3a ~ 3f)

Entry Compound Product Yield(lit. ) /% Entry Compound Product Yield(lit. ) /%
1 2a 3a 86.6(36.8115)) 4 2d 3d 84.3
2 2h 3b 86. 1 5 2e 3e 82.7
3 2¢ 3c 84.9 6 2f 3f 81.4(83%))
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Table 6 Effect of symmetry on melting point

Entry 1-R 3-R Anion Product Melting Point( lit. ) /C
1 Benzyl Ethyl Br 3a 141 ~142(140 ~ 1421551
2 Benzyl Propyl Br 3b 144 ~ 146
3 Benzyl Butyl Br 3¢ 135 ~138
4 Benzyl Hexyl Br 3d 111 ~113
5 Benzyl Octyl Br 3e 102 ~104
6 Benzyl Benzyl Br 3f 177 ~178(1771%))
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Table 7 Solubility of new ILs in various solvents

Compound H,0 EtOH EtOAc Acetonitrile Et,0 Benzene
3b miscible miscible immiscible miscible immiscible immiscible
3¢ miscible miscible immiscible miscible immiscible immiscible
3d miscible miscible immiscible miscible immiscible immiscible
3e miscible miscible immiscible miscible immiscible immiscible
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Improved Synthesis and Characterization of
1-Benzyl-3-alkylbenzotriazolium Ionic Liquids
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Abstract An improved procedure was developed for the synthesis of 1-benzyl-3-alkylbenzotriazolium ionic
liquids from commercially available starting materials. The structures of target compounds were characterized
by FT-IR, '"H NMR and "C NMR. The yield reaches 82.7% ~ 86.1% when the molar ratio of substituted
alkyl benzotriazole to cuprous iodide and benzyl bromide is 10:2.5:11, and the reaction time is 5 ~ 6 h.
Moreover, their solubility, the relationship between molecular structure and melting point of the ionic liquids
were investigated.

Keywords benzotriazolium ionic liquids, catalysis, synthesis , characterization



