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Table 1 Effect of RE( OPf), on the nitration

catalyst yield/% ratio of p : m : 0”
La( OPf) 4 41 43 :1:56
Sm( OPf) 4 41 42 :1:57
Eu(OPf), 45 45 :1:54
Th( OPf) 5 46 43 :1:56
Yb(OPf) 56 45 :1:54
Lu(OPf), 46 41 :1:58

Note: 1) All reactions were carried out in C,,F5 at 80 °C for 8 h.
2) Yields in all tables were isolated yield and based on the nitric acid.

3) Ratios of p : m : o in all tables were determined by GC.
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Table 2 Effect of rare earth metal salts with

different ligands on the nitration

catalyst yield/ % ratio of p : m : o
Yb(OTY) 4 54 45 :2:53
Yb(OTI) 4 44 40 : 3 : 57

YbCl, 33 36 :4:60

Yb, 0, 32 36 : 4 :60

PfOH 42 42 .1 :57

TfOH 41 41 :2:58

Note: 1) All reactions were carried out in 0. 1 mol% catalyst under

solventless condition at 100 C for 6 h.
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Table 3 Effect of fluorous solvent on the nitration

PFC yield/ %
CF,(CF,),CF, 51

ratioof p : m : o

39 :1:60

@cn 57 48:0:52

@CFJ 43 42:1:57

CF3<CF2 )6CF3 49 40 : 2 : 58
CF;(CF,)CF,Br 42 42 :1:57
/\/\

w 56 45 :1:54

Note: 1) All reactions were carried out at 80 °C for 8 h.
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Table 4 Effect of catalyst amount on the nitration

catalyst amount/mol% yield/ % ratioof p : m : o
0.025 35 60 :1:39
0.05 36 58 :1:41
0.075 41 56 :1:43
0.1 56 54 :1:45
0.125 57 54 :1:45
0.15 57 54 :1:45

Note: All reactions were carried out in G, F 4 at 80 °C for 8 h.
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Nitration of Toluene with Fluorous Biphasic System ( II )
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Abstract: The catalyst of rare earth( Ill ) perfluorooctanesulfonates( RE(OPf),, RE =La, Sm, Eu, Tb, Yb, Lu) were prepared

for the nitration of toluene in fluorous biphasic system. Perfluorohexane (C(F ), perfluoro- methylcyclohexane (C,F,,) , perfluoro-

toluene (C,Fy), perfluorooctane (C4F ), perfluorooctyl bromide ( CiF ;Br) or perfluorodecalin (C F, cis and trans-mixture)

were used as fluorous solvent respectively for this reaction. Effects of rare earth metal salts with different ligands and amount of the

catalyst on the reaction were studied. The results show that Yb( OPf), and C F; are the best catalyst and fluorous solvent respec-

tively. The yield of nitration of toluene is 56% by using Yb( OPf), as a catalyst and C F , as a fluorous solvent, and para-selectivi-

ty is 45% ; By simple separation of the fluorous phase containing only catalyst, nitration can be repeated many times.

Key words: organic chemistry; nitration with fluorous biphasic system; perfluorocarbon; rare earth( Ill ) perfluorooctanesulfonate;

toluene



