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Abstract

Transfer hydrogenation of acetophenone catalyzed by water-soluble ruthenium complex, RuCl;
(TPPTS): [TPPTS: P(m-CcH4sSO3Na)3], in the presence of surfactants, was studied. The results
showed that the reaction was obviously accelerated by double long-chain cationic surfactants.
This was attributed to the formation of vesicles. In this vesicle system, the separation of catalyst
and product is simplified after reaction, and the catalyst could be reused for at least 10 times in
high conversion.
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Table 1. Effect of different surfactants on the transfer hydrogenation of acetophenone
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Surfactant CTAB DDAB:5 SDS Tween 80

Conversion (%) 68.5 84.2 4.4 12.9 37.0

Reaction conditions: [Ru] = 9.7 x 10 mol/L; [TPPTS]: [Ru] = 3:1; [Substrate]:[Catalyst]:[KOH] = 250:1:14;
[Surfactant] = 2.0 x 10~° mol/L; 2-propanol: water = 1:1; 60°C; 6 h.
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Figure 1. Effect of surfactant concentration on the surface
tension in aqueous solution
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Figure 2. Sketch of vesicle formed by double long-chain cationic surfactants
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Table 2. Recycling and reuse of catalyst in vesicle system
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Entry 1° Entry 2° Entry 3°

Recycle times Conversion (%) Recycle times Conversion (%) Recycle times Conversion (%)

1 82.3 1 84.2 1 86.1
2 77.0 2 81.3 2 85.3
3 59.4 3 80.0 3 84.2
4 41.0 4 724 4 83.2
5 75.1° 5 80.8° 5 82.1
6 815
7 79.7
8 78.1
9 76.0
10 76.0

The reaction conditions are the same as that listed in Table 1. °0.5 mL 2-propanol was added in every recycle time. The other reac-
tion conditions are the same as that listed in Table 1. °0.0025 mmol TPPTS and 0.5 mL 2-propanolwere added in every recycle
time. The other reaction conditions are the same as that listed in Table 1. 90.0025 mmol TPPTS and 0.5 mL 2-propanol were added
in the fifth recycle time. The other reaction conditions are the same as that listed in Table 1. °0.0025 mmol TPPTS were added in
the fifth recycletime. The other reaction conditions are the same as that listed in Table 1.
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