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Development of Chiral Ma?nesium and Aluminum Catalysts for Practically Fast
Enantioselective Carbonyl Addition Reaction

Harada, Toshiro
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Chiral aluminum catalyst system has been developed for the enantioselective
vinylation of aldehydes. Disubstituted (E)-vinylaluminum reagents, generated regio- and
stereoselectively by the carboalumination of terminal alkynes with trimethylaluminum, were used
straightforwardly without transmetalation to vinyltitanium reagents in subsequent enantioselective
addition to aldehydes with a 3,5-diphenylphenyl-H8-BINOL-derived chiral aluminum catalyst at low
catalyst loading (5 mol%). The reaction afforded the corresponding enantiomerically enriched
secondary allylic alcohols with a reversal of selectivity observed in closely relevant reactions
catalyzed by a chiral titanium complex derived from the same ligand.
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Table 1. Optimization of Reaction Conditions
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Table 2. Catalytic Enantioselective Synthesis of

Allylic Alcohols
o

entry ligand temp solvent yield ee

(°O) (%) (%)

1 - 0 THF 82 -
2 (R)Sa 0 THF 98 28
3 (R5b 0 THF 94 46
4 (RSc 0 THF 96 52
5 @®5d 0 THF 97 67
6 ((R)Se 0 THFE 90 25
7 (R)-SE 0 THF 93 2

8 (R5g 0 THF 97 33
99 (R)-5¢ 25 THF 93 83
10 (R-5¢ 25 ELO 76 -89
11 (RS5S¢ 25 DME 76 65

¥ The reaction was carried out by adding the
aldehyde for 1 h.
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(2 equiv) IBAO (16 mol%) (5 mol%) (S)
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ry R! R2 (%) (%)
1 p-CIC¢Hy PhCH,CH: 93 83
2 p-CF;CsHs4 PhCH,CH: 97 89
3 PMeOCO- oomcH, 99 89
CsH4
4 p-CNC¢Hy PhCH,CH: 99 81
5 m-MeOC6H4 PhCHzCHz 93 77
6 0-BrC6H4 PhCHzCHz 94 58
7  1-Naph PhCH>CH» 86 61
8  PhCH.CH, PhCH,CH: 86 69
9  p-ClCeH, iPr(CHa), 89 75
10 p-ClCeHs c-Pr 78 74
11 p-ClCeH, Cy 98 81
12 p-ClCeHs CI(CHa)s 95 77
13 p-CF3C6H4 Cl(CH2)4 98 79
TBSO-
14 p-ClCeHs (CH, 94 86
TBSO-
15 p-CF3C6H4 (CH2)4 89 81
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