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Conversion of styrene (%

) = Input amount of styrene(mol) — Residual amount of sytrene ( mol )

Obtain amount of a-ester (mol)

x 100%

Input amount of styrene (' mol)

x 100%

Selectivity of a-ester (% ) =
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Scheme 1 The reaction equation of the hydroesterification of styrene
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Fig. 1 Effect of the dosage of catalyst on the

hydroesterification of styrene
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Table 1 Effect of the promoter for the hydroesterification of styrene

Conversion of styrene Selectivity (% )

Promoter i/n
(%) ; n
None 64.79 3.60 33.65 0.107
Imidazole 90.23 3.15 41.02 0.077
Triphenylphosphine 13.81 1.94 16. 68 0.116
Pyridine 99. 60 89.43 3.67 24.352

Reaction conditions: n(Co,(CO)g)/n(styrene) =0.06, toluene as solvent, 95 °C, 6.0 MPa CO, 12 h
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hydroesterification of styrene
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Table 2 Effect of the solvent for the hydroesterification of styrene

Conversion of styrene

Selectivity (% )

Solvent i/n
(%) i n
Methanol 57.60 45.58 17.38 2.623
Tetrahydrofuran ~100 51.62 19.94 2.588
1, 2-dimethoxyethane 64.18 39.38 16.38 2.404
Toluene 99. 60 89.43 3.67 24.352
1, 4-dioxane ~100 70. 11 12.88 5.442

Reaction conditions; n(Co,(CO)g)/n(styrene) =0.06; n(pyridine) / n(Co) =2;95 °C, 6.0 MPa CO; 12 h
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Scheme 2 Mechanism of the hydroesterification of styrene
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Study on the Preparation of «-phenylpropionate by Hydroesterification

of Styrene Catalyzed by Cobalt Carbonyl

WANG Zhi-hui , YU Xiao-lin, LU Zhi-guo" , GUO Zhen-mei
(College of Chemical Engineering, Qingdao University of Science and Technology, Qingdao 266042, China)

Abstract; Using Co,(CO), as a catalyst, the synthesis of methyl a-phenylpropionate by hydroesterification of sty-

rene with CO and methanol was studied, and a possible reaction mechanism has also been proposed. The dosage of

catalyst, promoter, solvent and reaction conditions e. g. CO pressure, reaction temperature were investigated. The

optimum conditions were obtained as follows: n(Co,(CO);)/n(styrene) =0.06, toluene as solvent, pyridine as

promoter and n( pyridine)/n(Co) =2, CO pressure 6. 0 MPa, reaction temperature 95 °C for 12 h. Under this

conditions, the conversion of styrene approached 100% and the yield of methyl a-phenylpropionate reached 89.07
% , meanwhile i/n =24.35.

Key words: cobalt carbonyl; styrene; hydroesterification; methyl 2-phenylpropionate



