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Abstract. The Diels-Alder reaction of 1,2,2-trimethylpropyl acrylate with cyclopentadiene was 
carried out under Lewis acid catalyzed and thermal conditions. Results are in agreement with 
previous ex~~menta1 work on the catalyzed process, and quantitate the lower thermal 
stemoselectivities. 

The synthetic utility of the Diels-Alder reaction stems in part from its applications for the 

facile introductiott of absolute stereochemistry.’ The use of a chit-al auxiliary in Lewis acid 

catalyzed Diels-Alder reactions was introduced by Walborsky and co-workers2 This concept 

has been widely used in organic synthesis.3 

We have recently developed an ab initio-based force-field model for Lewis acid catalyzed 

asymmetric Diels-Alder reactions.4 The theoretical and experimental study of the reaction of 

1,2,2-trimethylpropyl acrylate, 2, with cyclopentadiene is particularly basic to understanding of 

stereoselectivity, because 2 constitutes the simplest aLrylate with small, medium and large alkyl 

groups differing only in steric bulk. We wished to verify the results for the catalyzed process and 

also to determine the asymmetric induction in the thermal reaction. We report here the addition of 

2 to cyclopentadiene under thermal and Lewis acid cataIyzed conditions. 
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The BFj.EtZO catalyzed Diels-Alder reaction of (S)-(+)-1,2,2&nethylpropyl acrylate (S)- 

2, with cyclopentadiene has been reported to give a 97:3 endo:exo mixture and a diastemomeric 

excess of 80-85% in favor of 5S.s We carried out the reaction of (R)-(-)-trimethylpropyl 

acrylate (R)-2” with cyclopentadiene in the presence of BF3dEtzO in CHzCl2 at -78QC. The 

JXels-Alder adduct was identified by tH and l3C NMR and analyzed by GC/MS. A 98.5:l.S 

endo:exo mixture was found, and a diastereomeric excess of 87% was obtained for the 

stereoisomer 35 [aj20D =+24. la (c 1.1, CHCl3). A thermal reaction with the racemic alcohol 

was also carried out; 3 73:27 endo:exo mixture was formed. This gave all four diaste~~~, 

which allowed us to assign the peaks from the GCYMS for the different diastemomers. The Lewis 

acid catalyzed reaction with (S)-1 was repeated, and the diastereomeric excess was determined 

by GC!/MS. The results are summarized in the following table. 

AcryJate Catalyst/T(oq JXO 

(R)-2 BF3.Et20/-78 87.7 3R 11.0 3S 1.3 4S 

(S)-2 BFyEtzO/-78 87.5 5s 11.0 5R 1.5 6R 

(R&2 none/60 40 3R+5S 33 3S+SR 13 QR+QS 14 4S+6R 

The relative activation free energies for the thermal reaction are 0, 0.13, 0.74 and 0.69 

kcal/moJ for the isomers in the table. The Lewis acid increases the differences to 0,0.80, >20 

and 1.62 kcal/mol. Thus, the increase in selectivity is due to both the lower temperature of the 
catalyzed reaction and the increased selectivity due to changes in transition state geometry in the 
catalyzed process4 
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