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Abstract: Intramolecular Diels-Alder reaction of 2-methyl-(E,E)-2,7,9-decatrienal catalyzed by chit-al 
acyloqborane complex proceeds with high stereo and enantioselectivities. 

Recently, we have disclosed the use of chiral acyloxyborane complex as an efficient catalyst in asymmetric 

intermolecular Diels-Alder reactions.*) In which the reactions proceeded with a catalytic amount of chiral 

Lewis acid and afforded the adducts with high enantioselectivity. Herein we describe the extension of this 

catalyst system to the intramolecular Diels-Alder process which succeeded in affording an adduct with high 

optical purity.21 

Addition of 2-methyl-(E,E)-2,7,9-decatrienal 13) to a solution of CAB catalyst (0.1 equiv to the substrate) 

in CHzC12 at -40 ‘C, prepared from mono(2,6-dimethoxybenzoyl)tartaric acid41 and borane as previously 

described, provided an isomeric mixture of adducts in 84 % yield. Glc analysis of the products revealed 99 : 1 

endo/exo ratio.51 The optical purity of the product was determined by conversion to chiral acetals. Thus 

treatment of the adducts with (2R, 4R)-2,4-pentanediol and TsOH in dry benzene afforded acetals 3 in 

quantitative yield. Isomers ratio of the chiral acetals derived from major adduct was determined to be 96 : 4 on 

glc analysis which corresponded to 92 %ee. 
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The absolute configuration and stereochemistry at ring junction of the adduct were determined based on 

the X-ray analysis after leading to ester 4.6) The X-ray structure was depicted in Fig 1.7) According to this 

analysis, S-configuration was assigned to the formylated carbon and the ttans ring junction was confumed. 

The analogous triene without a-methyl substituent at a&unsaturated aldehyde moiety was also subjected 

to this reaction (-20 “C) affording the adduct in 74 % yield but lower enantioselectivity (46 %ee for endo 
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