Experimental and Computational Studies Addressed to 1,3-Dipolar

B Cycloadditions of D-Erythrose 1,3-Dioxane 1,5-Lactone with Regio- and

Stereo-selectivity.

Biomolecular SIMulations
Research Group

Cristina E. A. Sousalll, Anténio M. P. Ribeiro!ll, Anténio Gil Fortes!!l, Nuno M. F. S. A. Cerqueiral?l, and Maria J. Alves!1!

[1] Departamento de Quimica, Universidade do Minho, Campus de Gualtar, 4710-057 Braga, Portugal

UClBlO [2] UCIBIO@REQUIMTE, Departamento de Biomedicina da Faculdade de Medicina da Universidade do Porto, 4200-319 Porto, Portugal
@ REQUIMTE

u' criz.sousa@hotmail.com

Introduction Results

A new D-erythrose 1,3-dioxane 15-lactone derivative 1 was

synthetized and found to be a highly stereo-selective template as A. Stereo-specificity

dipolarophile in 1,3-dipolar cycloadditions, and in this context

interesting versatile fragments, useful in the synthesis of iminosugars

of several ’rypes.l Figure 1: (A) Stereoselectivity of the reactions

of the lactone 1 with 1,3-dipole compounds.

In order to understand the mechanism of the [3m + 2m]

(B) Transition state structure
cycloadditions with three types of 1,3-dipoles: alkyl azides (4), nitrile

obtained from cycloaddition of an azide

compound at the re face of the lactone.

oxides (5), and a diazo compound (6), the free energy profile of these

reactions was studied by theoretical and computational means.
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Scheme 1: 1,3-Dipolar Cycloaddition of Lactone 1 to Azides, Nitrile Oxides, and Phenyldiazomethane
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phenyldiazomethane is mostly dependent on

the  distortion  effect  during  the In the nitrile oxides cases, pathways A and B are competitive and both isomers are obtained. In the cases of the alkyl

cycloaddition process. azides and diazo compounds only one isomer is favored from kinetic and thermodynamic points of view. The pathway A is

favored because it requires a lower distortion of the 1,3-dipole molecules during the reaction.
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