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Abstract

More oxidation products of cyclohexene (cyclohexene oxide (epoxide), 2-cyclohexene-1-one (1-one), and 2-cyclohexene-1-ol

(1-ol)) were obtained by adding a Br ion to an air-equilibrated dichloromethane suspension containing soluble cyclohexene as a

substrate, soluble benzoic anhydride as an activating reagent, and insoluble zinc powder as a reductant when soluble hexyl viologen

was used as a mediator for electron transfer from zinc powder to dioxygen. Increasing the concentration of Br ions increased the

amount of epoxide produced; however, the amount of 1-one and 1-ol produced had a maximum value that was the same as when

acetonitrile, which has a larger dielectric constant and donor number as compared with dichloromethane, was used as a solvent. The

result implies that the active oxygen species for producing epoxide and that for producing 1-one and 1-ol may be a hypobromous

anion (BrO") and a hypobromous radical (BrO') in dichloromethane, respectively.
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Fig.1 Dependence of the amount of oxidation products
(epoxide( O ), 1l-one( J ), and 1-ol( A )) on the
concentration of BusNBr in an air-equilibrated
dichloromethane suspension containing 7.3x102 M
zinc powder, 4.2X102M benzoic anhydride, and 0.47 M

cyclohexene at 30°C(reaction time: 3h).
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Fig.2 Dependence of the amount of oxidation products
(epoxide( O ), 1-one( 0 ), and 1-0l( A )) on the
concentration of BusNBr in an air-equilibrated
dichloromethane suspension containing 1.0 X 104 M
HV(ClO4)2, 7.3 X102 M zinc powder, 4.2 X 102 M
benzoic anhydride, and 0.47 M cyclohexene at 30°C
(reaction time: 3h).
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Fig.3 Dependence of the amount of oxidation products
(epoxide( O ), 1-one( [J ), and 1-0l( A )) on the
concentration of HV2?* in an air-equilibrated
dichloromethane suspension containing 7.3 X102 M
zinc powder, 4.2X102 M benzoic anhydride,1.0 X102
M BuwsNBr, and 0.47 M cyclohexene at 30°C(reaction

time: 3h).
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Fig.4 Effect of the addition of BHT on the amount of
oxidation products(epoxide(O), 1-one((]), and 1-ol(A))
in an air-equilibrated dichloromethane suspension
containing 1.0X104 M HV(CIO4)2, 7.3X102 M zinc
powder, 4.2 X102 M benzoic anhydride, 1.0 X102 M
BusNBr, and 0.47 M cyclohexene at 30°C(reaction time:
3h).
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Fig.5 Dependence of the amount of oxidation products
(epoxide(O), 1-one(d), and 1-0l(A)) on the concent-
ration of zinc powder in an air-equilibrated dichloro-
methane suspension containing 1.0X 104M HV (Cl104)z,
4.2X102 M benzoic anhydride, 1.0 X102 M BusNBr,
and 0.47 M cyclohexene at 30°C(reaction time: 3h).
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Fig.6 Dependence of the amount of oxidation products
(epoxide( O ), 1l-one( O ), and 1-0l( A )) on the
concentration of benzoic anhydride in an air-
equilibrated dichloromethane suspension containing
1.0x104 M  HV(CIO4)2, 7.3x102 M zinc powder,
1.0x102 M BusNBr, and 0.47 M cyclohexene at 30°C

(reaction time: 3h).

Fig. 6 (v 7 m~F & v O LR 0% BT %
KPR FEARAFYE 2 7R3, IREE DN & & 12 3 T ORRML
WOERETHEM L, 202 &b, T h=hKYLH
ERUTEHIIC@ATHEELEZ 0, RGO XS I
(CH;C0) ,0 & i L Cl&E BHE 7 ¥ /1 (CH,C000 ) & 4
LTS EZEZ b,

0, + (CHL0),0 — CHL00 + CH,000  (5)

Fig. 4 @ BHT DIRIIBIRN S 505 K oic, 7 Uik
EPERRSRTEIT BHT (T XL 0 NEMEAL S LD 38, A A4 (GF

J. Technology and Education, Vol.23, No.1, 2016

7 VA VAE) TEMERERRIIAEEL S TR, A A
e GEZ ) IEHEEERFE S CHLC000 2 & L T4
LTS EBEZLNDZ LMD, CH,LC000 (X BHT 12 &V
7 b=k U AFRERICREE LS TWRNZ &350
Mo,

3-6. o onxtUREXRFY

Fig. T2y 7 u~¥t OB ERED > 7 n~X
Y UBEREEE T, V7 aaF R UNMRIRE IR R
XL ROERPMEL L. 7 a~FhoREOHEME LY
W2 1=F v b 1-A— L OAEREPHEIN L = ARX > FZizE
fafn&fpotc, TARF TV REERLTWDA A MEGET
DAIIEWRBRIL -4 & A=A B AR LTS
TONNAEEHEBER LD by naF vy L ORINE
MDRVWZENGNY  ZOZ L7 =Ytk
D TH Tz,

(o]

N

(o]

[Oxidation product] / 10°M
s

=

0 2 4 6 8 10
[Cyclohexene] / 10-'M

Fig.7 Dependence of the amount of oxidation products
(epoxide(O), 1-one(d), and 1-0l1(A)) on the concent-
ration of cyclohexene in an air-equilibrated dichloro-
methane suspension containing 1.0x104M HV(C104)2,
7.3x102 M zinc powder, 4.2x102M benzoic anhydride,
and 1.0x102 M BusNBr at 30°C(reaction time: 3h).
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