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Abstract

Chiral-mesoporous-catalyst was prepared from the mesoporous-molecular sieve
modified with chiral molecule. With the quality that inorganic substances do not
dissolve in the organic solvents, we can retrieve the catalyst and reuse it after the

reaction.

Firstly, we have to prepare chiral-mesoporous-catalyst. The chiral organic
compound we choose is trans-4-hydroxy-L-proline. We use the co-condensation method
for the synthesis of the hybrid compound. Secondly, the catalyst was used in aldol
reactions under various reaction conditions. We study different organic solvents, water,
and saturated NaCl,q) to test the effects of the catalyst. The best result of the organic
solvent system is toluene (>99%ee, conversion = 82%). However, we decide to focus on
NaClgq), since the aqueous medium (H,O, brine) are good for the environment. At
different concentrations of NaClq system, 15% NaClq) is the best solvent (97%ee,
conversion = 22%). Then we change the acidity and basicity of 15% NaCl,q) by adding
HCl(,q) or NaOHq) in the hope to increase the reactivity. But the best result (%ee=67,
conversion=12%) of this system isn’t as good as 15% NaCl(g, which is neutral
conditions. Finally, we use 15% NaCl,q and toluene as the solvents for the reactions,
which were used to test if the catalyst can be recycled to catalyze the same reactions.
We get 98%ee, conversion=79% in the toluene reaction and 90%ee, conversion=18% in
the 15% NaClgg reaction when using the recycled catalyst. Conclusionly, the
chiral-mesoporous-catalyst we prepared has good effects in the aldol reactions. Further

studies remained to be explored.
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