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Table 1 Characterization data of product

Melt point/°C IR,0/cm ™! 'H NMR,s
183 ~ 185 2961 ,2874,1450,1389,1299 0.86(d,1H),1.44(d,1H),1.82(d,1H),1.92(q,1H),
1217,1021,996 ,968 851,832, 2.50(d,2H) ,2.62(q,1H),2.70(s,1H) ,3.26(d,2H) ,
767,690,585 3.41(s,1H) ,3.55(s,1H)

2.2 mREHE
AR RS A I RALER R O - SR RSB I (PS) 4524 N-"R -V, N-— I 5L+
TR R TR R 2 Z TR R I 4> F A5 A AN Scheme 1 TR

*«l»CHCH: 1»*
n
(N—Pw=o in short )

CH,
H,C—N—CH, PV,
CIZHZS

Scheme 1 Molecular structure of PS grafted N-benzyl-N, N-dimethyl-N-dodecyl

quaternary ammonium phosphor tungsten heteropoly acid
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Scheme 2 Mechanism of catalytic reaction
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Fig. 1  Effect of the volumes of solvents on epoxidation Fig.2 Effect of the amounts of catalysts on epoxidation
a. DCPDDO; b. DCPDMO a. DCPDDO; b. DCPDMO
Reaction conditions:n( DCPD) =0.05 mol, m( catalyst) =2.00 g, Reaction conditions ;: V( dichloroethane) =15 mL,
n(50%H,0,) =0.15 mol, 65 C, 10 h 2(DCPD) =0.05 mol, n(50% H,0,) =0.15 mol,
65°C, 10 h
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Fig.4 Effect of reaction temperature on epoxidation Fig.5 Effect of reaction time on epoxidation
a. DCPDDO; b. DCPDMO a. DCPDDO; b. DCPDMO
Reaction conditions ; V( dichloroethane) =15 mL, Reaction conditions ; V( dichloroethane) =15 mL,
n(DCPD) =0.05 mol, m( catalyst) =2.00 g, n(DCPD) =0.05 mol, m( catalyst) =2.00 g,
n(50%H,0,) =0.15 mol, 10 h n(50%H,0,) =0.15 mol, 65 C
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Table 2 Reusability of catalyst for epoxidation

Recycle runs 0 1 2 3 4 5 6 7
Yield of DCPDDO/ % 87.66 89.46 89.02 89.27 89.17 89.12 89.31 89.23
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Preparation of Dicyclopentadiene Dioxide via a
Tri-Phase Phase Transfer Catalysis

WANG Yong-Shan, ZHANG Ya-Dong ", WANG Zhen-Xing
(School of Chemical Engineering and Energy ,Zhengzhou University , Zhengzhou 450001 )

Abstract  Preparation of dicyclopentadiene dioxide ( DCPDDO ) by the epoxidation of dicyclopentadiene
(DCPD) with 50% industrial hydrogen peroxide as oxidant and the macroporous crosslinked polystyrene resin
(PS) grafted N-benzyl-N, N-dimethyl-N-dodecyl quaternary ammonium phosphor tungsten heterpoly acid salts
as tri-phase phase transfer catalyst was reported. The product was characterized by FTIR and 'H NMR. Effects
of the volume of solvent, the amount of catalyst, the molar ratio of reactants, reaction temperature and reaction
time on the reaction were studied. The optimal reaction conditions obtained by means of orthogonal test were
(based on 0.05 mol DCPD) : dichloroethane 18 mL, catalyst 2.25 ¢, n(DCPD):n(H,0,) =1:2.75,
reaction temperature 60 °C , reaction time 12 h. Under these conditions, the yield of DCPDDO can reach
89% . The catalyst can be easily recycled and no significant decrease in terms of catalytic activity could be
observed after seven recycles.

Keywords tri-phase phase transfer catalysis, dicyclopentadiene dioxide, dicyclopentadiene, epoxidation,

hydrogen peroxide



