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Synthesis and Structural Determination of
(2R,4S,5S5)-(+)-Threo-5-(2,2-dichloroacetamido)-4-(4-nitrophenyl)-2-a
ryl-1,3-dioxanes
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Abstract:
(2R,4S,5S)-(+)-threo-5-(2,2-dichloroacetamido)-4-(4-nitrophenyl)-2-aryl-1,3-dioxanes
were synthesized with high diastereoselectivity and good yields. The structures of acetals
were determined and the configurations were confirmed by 2D-NMR (NOESY).
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Acetals can be synthesized in a number of ways. The main problem in the acetal formation
in acidic medium is to shift the equilibrium to the right by removal of the water formed
during the reaction’. We synthesized
(2R,4S,5S)-(+)-threo-5-(2,2-dichlo-roacetamido)-4-(4-nitrophenyl)-2-aryl-1,3-dioxanes
by acetalation of (1S,2S)-(+)-2-(dichloroacetamido)-1-(4-nitrophenyl)-1,3-propanediol
and aryl aldehydes with high diastereoselectivity and good yields (60~85%)%*. (Scheme 1)
Results of separation and analysis have shown that except for product (2R,4S,5S), the
residue contains starting materials and some polymeric products (5~10%), no (2S,4S,5S)
epimers were obtained.
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For the case of

5-(2,2-dichloroacetamido)-4-(4-nitrophenyl)-2-(3-nitrophenyl)-1,3-dioxane 4, the
structure has been confirmed by NOESY. The anticipated cross-peaks between H-2 and
H-4 (Figure 1) are readily identified. As to other probable confor-mational relationships
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between H-2 and H-4: (a) eq H-2- ax H-4, (b) ax H-2- eq H-4, (c) eq H-2- eq H-4, none of
these cross-peaks are seen in the spectrum. Although the absence of certain cross-peaks
does not necessarily prove that no interaction exists, it is likely that they would have been
present if the mentioned conformational relationship (a) to (c) were realistic. CPK
spacefilling models show that these three conformations (a) to (c) are highly unlikely, as a
consequence of large unavoidable steric hindrance by axial subsituents. According to the
conformational analysis of compound 4, we consider that the absolute configuration of
these acetals is (2R,4S,5S).

Figure 1. Predicted conformation for 1~5
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Because the 'H and **C-NMR spectra of all synthesized acetals resemble each other
closely, we assume all these compounds with the same configuration.
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