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Scheme 1  Preparation of caprolactam-based IL
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FERF ORISR T 25 mL B OB P, mm&%#ﬁu)\o 57 g(2 mmol) LR 8 Tk A,
0. 68 mL{IEFPHN 67% RIREER (10 mmol) BB AN SE , B TN 1. 06 mL (10 mmol) , ¥
EWIBFEZE S5 T, AW HE TR 24 h, S#HEZER, WA 10 mL EO 5, B KR ZHER ET
SEHEHA, B FRIKA S mL ECKEFR 2 K, 83 EH0E, AER 0N 5% NaHCO, K B FIK
P FEEPHE(pH A 7 ~8) , HEEIENEY, SHAIEMT. BFREE7 CTHRERE2 b,
FBRAKEE HNO, GHEFATTF-RKHR,
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YRR SR IE ML MG B I E 45 2R H NMR(CDCL,) ,8:1.73 ~ 1. 83 (m,6H) ,2.38 (s,
3H),2.68(t,J =4.3 Hz,2H),3.46(s,2H},7.22(4,} =7.5 Hz,2H),7.76{d,J =7.7 Hz,2H) ,9.92(s,
1H),10.91(s,1H ), "H NMR(D,0),5:1.61 ~1.77(m,6H),2.41(s,3H),2.49(1,J =3.6 Hz,2H),
3,26(t,J=4.6 Hz,2H),7.38(d,J =7.9 Hz,2H),7. 71(d,J =7.9 Hz,2H), '

FTIR( KBr EH) ,0/em™ ;2 946(w),1 703(m),1 496(m),1 180(s),1 010(w) ,821(m) ,682(s),
565(s) ,484(w),
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Table 1 Effect of reaction temperature on the nitration of toluene

w{ Nitrotoluene isomec )}/ %

¢ m( orthe) /m{ pama} Yield/%
ortho meta para
25 73.8 g 26.2 2.8 1.9
40 68.9 [} 31.1 2.2 7.1
55 58.8 5.9 353 1.7 18.8

n{ Toluene) = n{ HNO, ) =10 mmol, [ CP1PTSA =2 wmol, for 6 h.
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Table 2 Effect of the catalyst Joading on the nitration of toluene

n{ Tohzel::llr;( L)/ o f Nxmtulu:;emlsomer)/ % - m( ortho) /m( para). Yield/%
10:1.0 58.5 5.0 36.5 1.6 21.5
10:1.5 53.2 6.2 . 40.6 1.3 227
10:2.0 50.5 7.4 42.0 1.2 37.1
10:2.5 52.3 5.7 42.0 1.2 30.3 °
10:3.0 54.3 6.4 39.3 1.4 1.1
10:0.0° 59.5 4.8 35.7 1.6 36.5

n{ Toluene) =n{ HNO;) =10 mmol , a1 55 C, for 24 h; . n{H;50,) =2.0 mmel.
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B 3 $CHRTT A, B R REAHIR] A3 A0 , B AL P 97 AR RIET  16 18 h JG B4R S0/ M E X
S e i 1R B i A2 JOL 1) 618 0 T 6K, 13800 I 0 T PP A LR R, B SR B S,
FITRHL =M, 18 h FEI AR LRI AR K A THSE . RAIRTIELY 24 h B, 4/ %4 2
R RWEER WRIEN 12, BN f xR R .
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Table 3 Effect of reaction time on the nitration of toluene

w{ Nitrotoluene isomer}/% ~

Time/h oo meta para m{ orthe) /m( para} Yield %
6 58.8 5.9 35.3 1.7 18.8
12 - 54.8 4.6 . 40.6 1.4 3.5
18 52.6 - 5.5 T 41.9 1.3 35.5
24 50.5 7.4 42.0 1.2 37.1
30 53.5 5.8 40,7 1.3 39.2

n( Toluene) =n{ HNO; )} =10 mmol, { CP]PTSA =2 mmol, at 55 C.

2.5 WFEEHEEEAYREHLREAEMN

BFRisEE R EREE 70 CREFRBERZI KA HNO, B HNO, X FRMCH, BT EAS
A HNO, B9 B Tl E TR G, EEEH 4 SO LS R K, AR 1L 15 Y Ay S P PR AT
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Table 4 Effect of recovered catalyst on the nitration of toluene

w( Nitrotoluene isomer) /%

Fun artho meta para m{ ortho) /m{ para) Yield/ %
1 50.5 1.4 42.0 1.2 37.1
2 50.9 6.8 42.2 1.2 37.3
3 51.5 1.0 41.5 1.2 36.8
4 52.1 3.5 42.4 1.2 36.2

n( Toluene) =n{ HNO,) =10 mmol, [ CP]PTSA =2 mmol , at 55 C, for 24 h.
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Regioselective Nitration of Toluene in
Caprolactam-p-toluenesulfonate Ionic Liquid

CHENG Guang-Bin"" , QIAN De-Sheng™*, QI Xiu-Fang®, LU Chun-Xu*
(°School of Chemical Engineering ,Nanjing University of Science and Technology ,Nenjing 210094 ;
Chaohu College , Chaohu)

Abstract A novel low toxicity caprolactam-cation-based Bronsted acid ionic liquid ( II.) was prepared and
used as the solvent and catalyst in the niiration of toluene with 1 equiv of 67% nitric acid. The strueture of the
ionic liquid was characterized by 'H NMR and FTIR. The effect of reaction temperature, reaction time and the
amount of catalyst on product yield and para-selectivity for the nitration of toluene was investigated. Nitroto-
luene with a vield of 37. 1% and an ortho-para isomer ratio of 1. 2 was obtained under the optimal conditions.
The ionic liquid was recycled 4 times with a slightly decreased yield and the same para-selectivity. The
structure of the reused ionic liquid was characterized by MS, and it was found that the I was stable under the
reaction conditions
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