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g0 catalyst: 1.CuCl; 2.CuCl / bipy (CuCl: 0.2mmol,
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Table 1 Catalytic Oxidation of Cyclohcxene by Various Metal
Chlorides with 2,2’-Bipyridine in Liquid Phase(60TC)
. induction reaction conversion® sclectivity(%)*
catalytic . R
system period time of 1
(min) (h) (%) n m v v
FeCl,/ bipy " 47 22 36.7 14 184 78.7 1.5
FeCl, / bipy 45 15 44 .4 1.7 199 765 1.9
MnCl, / bipy 60 21 40.5 22 26t 685 3.2
CoCl, / bipy 300 9 20.1 07 106 773 114
CuCl/ bipy 5~6 g 242 23 168 701 107
CuCl/ bipy* 6 10 26.5 25 171 748 5.7

* synthetic complex before usc;
a:]1: cyclohexene; II: cyclohexene oxide; III: cyclohcxenol;
IV: cyclohexenope;  V: cyclohexene hydroperoxide
Reaction time was dctermined according to that the oxygen absorption was ncarly stop.
MClx(x=1~2):0.05mmol; bipy:0.05mmol; cyclohexene+benzene=5mli(1:1)
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various metal ions / bipy
rcaction solution: (cyclohexenc / benzene=1: 1)Sml;
reaction temperature: 60C
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Fig. 3 Visible spectra of MCIx / bipy system
1: FeCl,/ bipy, after rcaction;
1": FeCl, / bipy, synthesized;
2: CuCl/ bipy, after reaction;
2": cuCl/ bipy, synthesized
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Table 2 Effect of Various Ligand on the Catalytic Behaviour

; induction reaction conversion* sclectivity(%)*
calalytic . .
system period time of 1
(min) (h) (%) o m v Vv

Mn/ Im 150 13 11.5 - 11.3 618 26.9
Mn/ py 280 14 38.7 - 12.7 56.8 30.0
Mn / pip 40 12 36.5 11.6 544 34.0
Mn / bipy 60 21 40.5 22 201 685 3.2
Mn / o—phen 420 14 13.9 - 272 61.7 N.2
Mn/ Pc 210 6 394 - 360 573 6.6

Reaction conditions are the same as the table 1;

a: I: cyclohexene; T: cyclohexene oxide; IH: cyclohexenol;

IV: cyclohexcnone; V: cyclohexene hydroperoxide
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Fig. 4 Effcct of the basicity of ligands in MnCl, / bipy system on the

induction pecriod and initial rate of rcaction

Reaction conditions are the same as table 2.
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Tablec 3 Catalytic Activity of MnCl, / bipy / L System

. induction reaclion conversion® selectivity(%)*

catalytic . .

system period time of T e

yste (min) () (%) T m N Vv
Mn / bipy / phen 470 2 23.3 0 297 684 19
Mn / bipy / Im 225 26 30.0 06 226 740 0
Mn / bipy / pip 40 21 45.1 1.1 219 76.1 09
Mn / bipy / py 45 20 49.2 1.8 276 69.0 1.6

Reaction conditions arc the same as tabie 1;

a:I: cyclohexene; 1I:

IV: cyclohexcnone;

cyclohexene oxide; TH: cyclohexenol;

V: cyclohexene hydroperoxide
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CATALYTIC ACTION OF METAL IONS IN
THE LIQUID PHASE OXIDATION
X.CATALYTIC ACTION OF TRANSITION METAL CHLORIDES WITH 2,2°-
BIPYRIDINE IN THE OXIDATION OF CYCLOHEXENE

Ye Xingkai Su Wciping Ma Jianwei Zhang Suxian Wu Yuce
(Changchun Institute of Applied Chemistry, Academia Sinica, Changchun 130022)

The catalytic action of transition metal chlorides (MnCl,, FeCl,, CoCl,, CuCl)
with 2,2’—bipyridine in the liquid phase oxidation of cyclohexenc was investigated. It was found
that the catalytic activity, the induction pecriod, the product distribution and the clectronic
spectra of catalyst system (MCIx / bipyride) were similar with that of the corresponding syn-
thetic complexes M(bipy)n. The experimental result clearly indicated that transition metal chlo-
rides can react with bipyride during the rcaction and form a complex in situ which have catalytic
activity for the oxidation of cyclohcxene.

The experimental result concerning the cffect of various ligands on the catalytic activity
showed that the catalytic activity of complex formed in situ relates with the basicity of ligands,
and that the catalytic system consisted of mixed ligands (bipy with py or pip) is more active
than that of catalytic system with singlc ligand (bipy or py or pip).

Keywords: catalytic action of metal ion liquid phase oxidation cyclohexene oxidation



