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Approach Using Novel Catalytic Enantioselective Diels-Alder Reaction
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Table 1. Optimization of the Reaction Condition
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N 1 Fe(ClOy)3 none 19a 21 35 76

ENFA MDD, Fe(ClOy); M52 5fEEH ke 2 FeBry  AgClO,(30) 19a 23 71 64

o g . 3 FeBrs  AgSbFg(10) 19a 16 36 82

EZICEWAFTNFEINDS ZENDMo 2 (entry 1), 4 FeBrs  AgSbFg(20) 19a 16 64 86

. . 5 FeBrs  AgSbFg(30) 19a 16 42 80

LU s Zogsa, ToBEEEIMEE RS =, 6¢ FeBrs AgSbF (4) 19a 7 75 92

. 7 FeBrg AgSbFg (20) 19 16 12 22¢€
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° | N 1 ° (R,R)-Pr-pybox (19b): R = Pr
</N NQ (R,R)-Bu-pybox (19¢): R = Bu
Rs R (R,R)-Ar-pybox (19d): R = p-ethoxyphenyl

a Not optimized. b Isolated yield. ¢ Enantiomeric excess (ee) was determined
by chiral HPLC using chiral stationary phases. d 2 mol % of FeBr; and 2.4
mol % of (R,R)-Ph-pybox was used. The reaction was performed at -50 °C. e
Absolute configuration was determined to be R.
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a The absolute configurations were temporarily assigned based on the analogy to 18a. The relative
Lor2 33 ~ configurations were determined based on NMR analysis. b Isolated yield. ¢ Determined by 1H NMR. d
EE& DT T2 17b (Table Determined by chiral HPLC after appropriate conversions. e 19a was used as ligand. f Ee of exo product.
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