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Fig.1 The dependence of the concentration of oxygena-
tion product (epoxide) on the concentration of
1-MeIm in air-equilibrated acetonitrile solution
containing Mn porphyrin, Zn powder (7.2x1072
M), benzoic anhydride (4.2X10"2M) and cyclo-
hexene (0.47 M) at 30 °C (reaction time : 12h)

[Mn™(tpp)ICI (O 1.4x10-4 M, []: 6.8x10-4 M,
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Fig.2 The dependence of the half-wave potentials
(Ey2) of Mn(II/I)tppClO4(QO) and Mn(II/T)
tppCl(@) (6X107* M) on the concentration of 1-
MelIm in the Ny-purged acetonitrile solution con-
taining 0.1 M tetraethylammonium perchlorate
at room temperature
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Fig.3 The time-dependence of the concentration of
oxygenation product (epoxide) in air-equilibrated
acetonitrile solution in the absence (QO) and the
presence () of benzylviologen bromide (5.7X
104 M) at 30°C. The solution contains [Mn@
(tpp)ICl (1.36%x10"4# M), Zn powder (7.2x1072
M), benzoic anhydride (4.2x1072M), 1-Melm
(1.18x 103 M) and cyclohexene (0.47 M)
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Fig.4 The dependence of the concentration of oxygena-
tion product (epoxide) on the concentration of
benzylviologen bromide in air-equilibrated ace-
tonitrile solution containing [MnX(tpp)]Cl (1.36
x107* M), Zn powder (7.2Xx1072 M),"' benzoic an-
hydride (4.2X10"2 M) and cyclohexene (0.47 M)
at 30 °C (reaction time : 12 h)
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Fig.5 The dependence of the concentration of oxygena-
tion product (epoxide) on the concentration of
benzoic anhydride in air-equilibrated acetonitrile
solution containing [MnZ(tpp)]CI (1.36x10~¢ M),
Zn powder (7.2x10°%2 M), benzylviologen (5.7Xx
107* M) and cyclohexene (0.47 M) at 30°C (reac-
tion time : 12h)
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Fig.6 The dependence of the concentration of oxygena-
tion product (epoxide) on the concentration of
[MnE(tpp)]Cl in air-equilibrated acetonitrile solu-
tion containing Zn powder (7.2X1072 M), benzoic
anhydride (4.2x1072 M), benzylviologen bromide
(5.7x10"* M), cyclohexene (0.47 M) and 1-MeIm

at 30°C (reaction time : 12h)
Concentration of 1-Melm ; O :0M, A :3.0x10°¢M,
[1:5.9%x10*M, & :1.18x103 M
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Fig.7 The dependence of the concentration of oxygena-
tion product (epoxide) on the concentration of
1-Melm in air-equilibrated acetonitrile solution
containing Mn porphyrin (1.1x10"* M), Zn pow-
der (7.2X%1072 M), benzoic anhydride (4.2x10-2
M), cyclohexene (0.47 M) and benzylviologen (5.5
x107* M) at 30°C (reaction time : 12 h)
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Fig.8 The dependence of the concentration of oxygena-
tion product (epoxide) on the concentration of
1-MeIm in air-equilibrated acetonitrile solution
containing [MnT(tpp)]Cl (1.36x10"¢ M), Zn pow-
der (7.2%x10"2 M), benzoic anhydride (4.2x10~2
M), cyclohexene (0.47 M) and benzylviologen
bromide at 30 °C (reaction time : 12 h)

@
0)
0)

(@)

Concentration of benzylviologen bromide ; O :0M,
A:0.95x10#M, []:1.9x10*M, O :5.7x10* M

B E— 7 DRIEDRN L O PA L, Hotpp WK T B E— 20K
KEHFEF K E S Bhi, Tibb, BV 14 v o X
D TCRYHVYELT 4 ) v ORSBINE v IEHTE R L DD,
SEERIMHTER O Ldlbh i,

A7V 9 7RALE VAP — BT PEIRZ BB Y E
FELl, CCRMEERLET, ¥4, AWEO—B12, BHE
BN JEBEEREM L v 2 — 0 b OHEBIK S (3 HIAC & 234
T) DEBOb LTt L, Sk BREOBELRTKRE
T30



700 B & {6 % & 3 1992 No7?

The Effect of Benzylviologen on Manganese Porphyrin-catalyzed
Epoxidation Reaction of Cyclohexene

Yoshihiro Suzuki*, Kohshin Takauasui!, Syuichi Matsur and Teruhisa Komurat

Department of Industrial Chemistry, Fukui National College of Technology ;
Geshi Sabae-shi 916 Japan
v Department of Chemistry and Chemical Engineering, Faculty of Technology,
Kanazawa University ; Kodatsuno Kanazawa-shi 920 Japan

A large amount of cyclohexene oxide is obtained by the addition of benzylviologen bromide
(BVBr,) in the air-equilibrated acetonitrile solution containing (5,10, 15, 20-tetraphenylpor-
phyrinato)manganese(Il[) chloride ((Mn™(tpp)]Cl) as amonooxygenase catalyst, zinc powder
as a reductant, benzoic anhydride as an acylating agent and cyclohexene as a substrate.
The turnover number of the catalyst of about 100 is obtained for 12h (reaction time).
The result implies that BV?* jon plays an important role as an electron mediator from zinc
powder to manganese porphyrin. Further the effectiveness of BVt ion is discussed in detail
from the dependence of the quantity of the produced epoxide on the concentration of
[Mn®(tpp)]Cl and 1-methylimidazole as an axial ligand.



