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Table 1 Effect of different reaction systems on p/o ratio

and conversion of toluene

reaction system blank  CoFg Cat. CyFg +Cat.
p/o 0.68 0.75 0.85 0.81
conversion of toluene/% 74 82 89 88

Note: blank: 2.1 mL toluene + 0.5 ml nitric acid;
CioFi5: 2.1 mL toluene +0. 5 ml nitric acid + 1. 5 mL perfluoro-
decalin;;
Cat: 2.1 mL toluene +0.5 ml nitric acid + catalyst;
CoFg +Cat: 2.1 mL toluene + 0.5 ml nitric acid + catalyst +

1.5 mL perfluorodecalin, reaction time =8 h, 7=80 C.
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Table 2 Effect of temperature on p/o ratio

temperature/ “C 40 60 70 80 90

p/o 0.75 0.77 0.76 0.81 0.72

Note: toluene 2.1 mL, nitric acid 0.5 ml,perfluorodecalin 1.5 mL, cat-

alyst 0. 02 g,reaction time =8 h.
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Table 3 Effect of reaction time on p/o ratio

and conversion of toluene

reaction time/h 2 4 6 8 12 24

p/o 0.75 0.76 0.80 0.81 0.81 0.84
conversion of toluene/% 59 62 67 88 91 92

Note; toluene 2. 1 mL, nitric acid 0.5 ml, perfluorodecalin 1.5 mL,

catalyst 0.02 g,7=80 C.
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Table 4 Effect of water on p/o ratio and conversion of toluene

water?) /ml., 0 0.5 1.5 2.1 4.6
p/o 0.81 0.76 0.77 0.82 0.89
conversion of toluene/ % 88 65 53 21 19

Note: 1) toluene 2.1 mL,nitric acid 0.5 ml, perfluorodecalin 1.5 mL,
catalyst 0. 02 g,reaction time =8 h,7=80 C;

2) additional water.
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Table 5 Effect of Vipe/V o ganic soivent Tatio on p/o ratio

Vore/ Vorganic solvent 1.4 1.0 0.7 0.6 0.5 0.4
p/o 0.92 0.84 0.81 0.81 0.81 0.79

Note; reaction time =8 h,T =80 °C.
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Table 6 Effect of reusing of fluorous phase on p/o ratio

and conversion of toluene

times 1 2 3 4 5
p/o 0.81 0.81 0.80 0.81 0.79
conversion of toluene/ % 88 87 85 84 81

Note: toluene 2. 1 mL, nitric acid 0.5 ml, perfluorodecalin 1.5 mL,

catalyst 0. 02 g,reaction time =8 h,7=80 C.
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Nitration of Toluene with Fluorous Biphasic System

Yl Wen-bin, CAl Chun
(‘Chemical Engineering College, Nanjing University of Science & Technology, Nanjing 210094, China)

Abstract: Toluene was nitrated effectively in fluorous phase in the presence of ytterbium ( Il ) perfluorooctanesulfonate

(Yb(0SO0,CiF,;) ;) catalyst. Perfluorodecalin( C,,F,;) was used as a fluorous solvent for this reaction. By simple separation , the

fluorous phase containing catalyst has been recovered and reused for a number of times,p/o ( ratio of p-isomer to o- isomer) of the

nitration product was increased to 0.92. Effects of reaction temperature, the ratio of Vyp./V,

and the water in the reaction

organic solvent

system on the nitration were investigated. It was observed that the optimum temperature for fluorous biphasic nitration of toluene was

80 °C. Simultaneously,increasing the ratio of Vipo/V,

organic solvent

can enhance p/o ratio.

Key words: organic chemistry; nitration with fluorous biphasic system; perfluorodecalin ; ytterbium( Il ) perfluorooctanesulfonat;

toluene ; isomer



