An overview of selected organocatalysts applied in our group
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BINOL-phosphate catalyzed self-coupling reaction
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Some advantages of the “Oligopeptide Approach”

all advantages of small
molecule organocatalyst

structural simplicity

\ easier mechanistic

investigations

modularity

straightforward /

accessibility

Advantages of
short peptide catalysts

possibility to vary the nature of amino acids
to improve the catalyst efficiency
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N-terminal primary amino dipeptide catalyzed 1,4-conjugate addition and aldol reaction
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Design of bifunctional organocatalysts Asymmetric nitro-Michael reactions catalyzed by thiourea-amine
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New chiral thiourea based bifunctional organocatalysts
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Plausible multistep chiral thiourea-amine catalysis
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Nitro-Michael addition catalyzed

by derivatives of the new bifunctional catalyst
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Further applications for the new thiourea-amine catalaysts
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Scope of Mannich-type reactions catalyzed by thiourea-amine
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180-incorporation experiment studied by ESI-MS
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Computational studies of asymmetric Mannich-type reaction
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180-marker experiment studied by ESI-MS
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Asymmetric catalysis vs. Asymmetric autocatalysis

Asymmetric autocatalysis
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autocatalysis
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* Promoted to “Hot Paper”.
< Highlighted in SYNFORM, Synlett, Issue 8, 2007.




Product catalysis vs. Proline catalysis
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When product and catalyst are the same
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Asymmetric organoautocatalysis via product-templates
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“Absolute Asymmetric Synthesis” and “Spontaneous Mirror Symmetry Breaking”

“Absolute Asymmetric Synthesis is the formation of enantiomerically
enriched products from achiral precursors without the intervention of
chiral chemical reagents or catalysts”

Kurt Mislow
Collect. Czech Chem Commun. 2003

The Frank model of mirror symmetry breaking in enantioselective autocatalysis
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Asymmetric Organo-autocatalytic
Mannich Reaction

Symmetry Breaking: Mannich reaction
under achiral conditions
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Symmetry breaking: Mannich reaction under achiral conditions
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Entry  Reaction Yield (%) ee (%) ee (%)
Time by HPLC by *H-NMR with Eu(tfc),
(days)

1 2 20 9.0 (S) -
2 2 11 1.5 (R) 2.4 (R)
3 2 18 9.1 (S) 9.1(S)
4 4 35 0.5 (S) -
5 4 13 21 (R) 2.2(R)
6 4 31 9.4 (S) 8.2(S)
7 4 34 6.8 (S) -
8 4 33 7.4 (S) -
9 4 32 2.6 (S) -
10 6 35 9.5 (S) -
11 6 32 3.8 (S) 3.9(S)
12 8 36 2.6 (S) -
13 8 33 2.0 (S) 2.4(S)

M. Mauksch, S. B. Tsogoeva, S.-W. Wei, |. M. Martynova, Chirality, 2007, 19, 816




Measurement of product enantiomeric excess in the Mannich reaction,

run under achiral conditions
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Asymmetric Autocatalysis in
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Asymmetric Autocatalysis in
Heterogenous System
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Deracemization experiments with a Mannich-type reaction Deracemization process in the Mannich-type reaction at RT
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Asymmetric Autocatalysis

Homogenous Systems Heterogenous Systems

“Asymmetric Autocatalysis
is the major challenge in future Asymmetric Synthesis.”

H. Wynberg, Chimia, 1989, 43, 150




