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Organocatalysts versus Metal Catalysts

[1] With Metal Catalysts
M + L(ligand) — MLn (via coordination bonding)
(e.g.) PdCl, + 2PPhy ——  (Ph3P),PdCl,
(Ph3P)3RhCI : Wilkinson's catalyst
[2] With Organocatalysts
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[OrgCat] + L (additive) =22:2> [OrgCat] "Ln (via hydrohen bonding)
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[OrgCat] »:Ln  (via hydrohen bonding)
coordination hydrogen H o
{ bonding 2> bonding (H20)n

supramolecular catalyst
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Synthesis of Both Enantiomeric Products

[1] Use of Both Enantiomeric Organocatalysts

L_N>“COZH CN\ “'CO,H
H H
L-proline D-proline

[2] Use of Two Different Pseudoenantiomeric Organocatalysts

“OH

cinchonine

cinchonidine

[3] Use of Single Organocatalyst with or without additives ??

[Practical Approaches by Designer Organocatalysts]
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Pseudoenantiomeric Organocatalysts from a Common Chiral Source

«NH,
(a, b, c) O
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Complete Switch of Product Selectivity in Asymmetric Direct Aldol Reaction

O OH O O OH
q B catalyst 6 catalyst 5 s
S>Ar (5 mol%) (5 mol%) - R>Ar
B —— + ArCHO ———> H
aq. THF, RT aq. THF, RT
96% 99%
98% ee (Ar = p-NO5-Ph) 97% ee
(anti/syn = 91:9) (anti/syn = 93:7)
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Synthesis of Both Enantiomeric Products with Single Organocatalyst in the Presence or
Absence of Water and Pentafluorobenzoic Acid
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