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Impact of catalyst on diastereoselectivity in the Diels-Alder Reaction between Lactic Acid Ester
and 1,3-Butadiene: a DFT study
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Abstract

The asymmetric synthesis of 3-cyclohexene-1-carboxylic acid using lactic acid ester was
theoretically investigated by Gaussian 09 software at the B3LYP/6-31G* computational level. The
effects of temperature, solvent, and catalyst on the kinetic, electronic, and stereoselective parameters
of the reaction were analyzed. From a kinetic perspective, in toluene solvent and in the presence of
AICI; catalyst at 298 K, the reaction leads to the formation of the RS diastereomer with the highest
rate and diastereoselectivity. Under these conditions, the RS diastereomer forms approximately 28
times faster than the SS diastereomer. The reaction is NED under all conditions. According to MHP,
the diastereoselectivity of the reaction, both in the absence and presence of catalysts (AICI; and
TiCl, ), favors the formation of the RS diastereomer.

Keywords: DFT, Diels-Alder, Lactic Acid Ester, Asymmetric Synthesis, 3-Cyclohexene-1-Carboxylic Acid
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