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Abstract: Radical addition of thiophenol to the methacrylamide 1 proceeds with high diastereoselectivity, to give 2 and 3 in a ratio
of 25:1. © 1997 Elsevier Science Ltd.

Chong recently reported2.3 the preparation of (R, R)-2,5-diphenylpyrrolidine in high enantiomeric purity.
In a parallel effort, we also had been intrigued by the selectivity that might be induced by this readily available
chiral amine, and had been investigating its preparation and reactions. We now report that radical addition to the
derived methacrylamide 1 proceeds with excellent diastereoselectivity, to give 2 and 3 in a ratio of 25:1.
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Porter has reported42 diastereoselective radical transformations o to the carbonyl of amides prepared from trans-
2,5-dimethylpyrrolidine, and Giese has reported4 diastereoselective radical additions to the derived
methacrylamide. In both cases, appreciable diastereoselectivity (up to 17 : 1) was observed. While these results
were encouraging, the trans- 2,5-dimethylpyrrolidine is difficult to prepare, and is volatile and so difficult to
handle.

The corresponding trans- 2,5-diphenylpyrrolidine is less volatile than the trans- 2,5-dimethylpyrrolidine, and
s0 is more practical both to prepare and to recycle.2.3 We reasoned that as the phenyl groups are sterically more
demanding than methyl groups, the trans- 2,5-diphenylpyrrolidine might also be more highly directing.
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Figure 1. Stereoview of the X-ray crystal structure of the major diastereomer 2.

Acylation of (R, R)-trans-2,5-diphenylpyrrolidine?-3 with methacryloyl chloride in the presence of Et3N gave
the corresponding methacrylamide 1 (87%). Heating of 1 with thiophenol (2.25 eq) in toluene at 1009C overnight
in the presence of AIBN (0.25 eq) gave clean conversion to a mixture of 2 and 3.6 Integration of the lH NMR
spectrum of the mixture of products showed a ratio of 25:1, with the major (more polar) diastereomer 2 at § 4.9,
and the minor (less polar) diastereomer 3 at § 5.3. These diastereomers were readily separated by silica gel

chromatogaphy. The major diastereomer (2) was recrystallized from MTBE, and the structure was established by
X-ray analysis (Fig. 1).7

It is striking that substantial diastereoselectivity was observed even at 1000C for hydrogen atom transfer to the
intermediate radical from addition to 1. This suggests that frans 2,5-diphenylpyrrolidine will indeed be a useful
auxiliary for inducing diastereoselectivity at the position & to the amide carbonyl.
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