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g 80 I 180 o Table 1  Effect of solvents on the epoxidation of ethyl acrylate
.5 r 9;: and allyl acetate over Ti-MWW catalyst
Z I 1 g S
é 60 N _ 60 % Substrate Solvent X % EpoxiZe gthers‘ X I::OZ E I—(:OZ
2 wf J 40 :; Ethyl water  10.1 97.8 2.2 31.2 32
= L _g acrylate® acetone 1.6 91.1 8.9 22.0 9
= 20l 120 © methyl cyanide 1.1 93.5 6.5 16.2 7
< 1 ] methanol 1.1 87.2 12.8  11.5 10
0 e EPE R R B B i) alcohol 1.0 49.2 50.8 19.6 6
0 5 o s 20 3 30 Allyl water 51.9 91.0 9.0  64.0 77
Ti/(Si+Ti) molar ratio (10°) acetate”  acetone  48.3 955 4.5  62.7 75
1 Ti-MWW  TS-1 methyl cyanide 34.0 94.6 5.4 40.2 76
methanol 13.8 85.3 4.7 16.3 80
Fig 1 A comparison of allyl alcohol epoxidation catalyzed by alcohol 6.2 88.5 11.5 142 4

Ti-MWW and TS-1 with different Ti contents

Reaction conditions catalyst 50 mg allyl alcohol 10 mmol H,O, * Catalyst 0.1 g ethyl acrylate 10 mmol 1,0, 10 mmol solvent

10 mmol solvent acetonitrile for Ti-MWW and methanol for TS-1 | Sml T=333K 1=2h.

Sml T=333K £=0.5h. " Catalyst 0.2 g allyl acetate 10 mmol H,O, 10 mmol solvent
Sml T=333 K ¢=30 min.

¢ Mainly diols together with the products from the ester hydrolysis.

12 X conversion S selectivity E efficiency.
> > 2 h 14.7% .
Ti-MWW Ti-MWW
5 . Ti-MWW
! 773 K 5h
4 H,0,
ICP Ti-MWW
2 Ti-MWW
Table 2 The results of epoxidation of various functionalized olefins over the Ti-MWW catalyst
Catalyst Time Conversion Epoxide H,0, conversion  H,0, efficiency
Entry Substrate ..
amount g h % selectivity % % %
(]
1 \/U\ 0.1 2 <0.2 trace — —
X OH
(0]
2 \/U\O/\ 0.1 0.5 10.1 97.8 31.2 32
OH

3 N 0.1 1 95.2 99.4 96.7 98
4 P 0.1 2 83.4 99.9 89.5 9%
5 /[OJ\ 0.1 0.5 8.1 41.5 26.6 13
o0 X 0.1 3 38.6 20.4 88.6 9
6 /[OL 0.1 0.5 28.7 94.1 38.0 72
o F 0.1 3 42.7 85.5 64.2 64
7 A0 0.2 1 11.6 96.4 17.1 57
8 P g 0.2 1 81.2 91.9 95.7 87

Reaction conditions substrate 10 mmol H,0, 10 mmol solvent methyl cyanide 5 ml T =333 K. * Using water as solvent.
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Epoxidation of Various Functionalized Olefins by a
Ti-MWW H,0, Catalytic System
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Abstract The catalytic properties of Ti-MWW catalysts for the epoxidation of olefins with different functional
groups using hydrogen peroxide as an oxidant were studied. Ti-MWW shows higher olefin conversion and epox-
ide selectivity than the conventional titanosilicate TS-1. Solvents influence the catalytic activity of Ti-MWW
and water is the best one in the epoxidation of ethyl acrylate and allyl acetate. The functional groups with high
eletrophilicity and adjacent to the C=C bonds retard the catalytic activity for olefin epoxidation.
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