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Abstract. Chiral enamine 1 reacts with 2-phenylsulfonyl 1,3-dienes 2 in a [4+2] cycloaddition to give

adducts 3 with high asymmetric induction

Conjugated dienes with electron-withdrawing groups within the dieme unit have recently attracied
considerable attention.!"® One interesting feature of these dienes is their ability to participate in cycloadditions
with both electron-rich and electron-deficient olefins and in this respect arylsulfonyl-substituted dienes have
proven synthetically useful’3-® Chiral enol ethers and enamines have been used in inverse electron demand
Diels-Alder reactions with such dienes to obtain asymmetric induction.!®>7 We now report on [4+2]
cycloadditions of chiral enamine 1 to 2-phenylsulfonyl 1,3-dienes, the use of an enamine with a C,-symmetric
amine unit leading to very high asymmetric induction.
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Sulfonyl dienes 2a'd and 2b!? were allowed to react with enamine 13 at 95 °C and 60 °C, respectively. To
avoid competing dimerizationd of the sulfonyldiene it was necessary to keep the concentration of the latter low
by slow addition.® The cycloadducts 3a and 3b formed were isolated and characterized and in each case only one
diastereoisomer could be detected according to NMR (1H, 13C) and HPLC analyses. If we assume that an endo
transition state is favored, two approaches (A and B) would be '
possible as shown in Figure 1. Since the lone pair on the
nitrogen and the n-system of the enamine double bond should
be parallel and the enamine is C, symmetric there would be
only one conformation of 1,5 In this conformation one face of
the double bond is shielded by one of the methyl groups. For
steric reasons approach A is obviously favored over B.
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The structure of 3b as determined by X-ray crystallography!® (Figure 2) confirmed the structure assigned.

We previously showed!® that the use of 2-(methoxymethyl)pyrrolidine in the enamine corresponding to 1
gave only 59% de in the cycloaddition to 2a. The change to a C, symmetric amine'! in the enamine thus
dramatically improves the stereoselectivity as is also predicted by the transition state model. With 180° rotation
of the mono-substituted pyrrolidine two conformations will be present of which one has only moderate face
differentiation. With 1 such a rotation around the carbon-nitrogen bond does not change the molecule.®?
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For synthetic purposes it is also of interest to recover the chiral auxiliary. This was demonstrated on 3a
where the chiral pyrrolidine was removed via a Cope elimination'? to give optically active 4.
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