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Introduction
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Synthesis of (S)-StackPhos
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Synthesis of (S)-StackPhos
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Catalytic Synthesis of (S)-StackPhos
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Application of Chiral StackPhos

StackPhos

Application

Cu-Catalyzed Asymmetric Alkynylation

Alkynylation of Iminium lons (C=N)

Alkynylation of N-Heteroarenes (C=N)

Alkynylation of Meldrum's Acids (C=C)

Alkynylation of Chromones (C=0)




Asymmetric Alkynylation of Iminium lons
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Asymmetric Alkynylation of N-Heteroarenes

Asymmetric Alkynylation of Quinolines
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Asymmetric Alkynylation of N-Heteroarenes

Total Synthesis of (-)-Martinellic Acid
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Asymmetric Alkynylation of N-Heteroarenes

Asymmetric Alkynylation of Pyridine
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Asymmetric Alkynylation of Pyrazine
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Asymmetric Alkynylation of Meldrum’s Acids
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Asymmetric Orthogonal Tandem Reaction
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Asymmetric Alkynylation of Meldrum’s Acids
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Asymmetric Alkynylation of Chromones
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Asymmetric Alkynylation of Nitrones

Asymmetric Alkynylation of Iminium lons and N-Heteroarenes
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Optimization of Reaction Conditions
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1 -- 0 --
2 TMSOTf (1.3 equiv.) 95 55
3 TMSCI (1.3 equiv.) 31 80
4 TMSBr (1.3 equiv.) 94 81
5 TMSBr (1.1 equiv.) 91 81
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Optimization of Reaction Conditions
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Substrate Scope

Scope of Alkynes
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Substrate Scope
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Substrate Scope

Scope of Nitrones
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Transformations
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Summary

Asymmetric Alkynylation of Nitrones
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The First Paragraph

Writing Strategy

The importance of the development
of new chiral ligands and catalysts in the
synthesis of enantioenriched molecules

The importance of metal-catalyzed
enantioselective alkyne addition to C=0
and C=N electrophiles
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The First Paragraph

Advances in enantioselective catalysis, fueled by the design of new

chiral ligands and catalysts, have revolutionized the synthesis of
enantioenriched molecules. In metal-catalyzed enantioselective
alkyne addition to C=0 and C=N electrophiles, the use of specific
metal-based catalysts such as copper or zinc obviate the need for
strong bases or stoichiometric amounts of preformed metal
acetylides. This strategy enables the direct addition of abundant,
commercially available terminal alkynes. A variety of chiral ligands or
chiral cocatalysts have been applied in these enantioselective C-C
bond forming reactions, providing chiral propargylic alcohols and
amines efficiently.
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The Last Paragraph

Writing Strategy

Summary of this work

Outlook of this work
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The Last Paragraph

In conclusion, we have developed a Cu-catalyzed enantioselective
alkyne addition to nitrones that addresses the challenges faced in Zn-
or In-catalyzed processes. By tuning the substituents on the
phosphorus of the axially chiral imidazole-based P,N-ligands, a highly
enantioselective reaction across a broad scope of alkynes and
nitrones was achieved. This method enables the streamlined
synthesis of chiral propargyl N-hydroxylamines by enantioselective
C-C bond formation and offers a new way to produce optically active
nitrogen-containing compounds. Further applications of these ligands
will be reported in due course.
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Representative Examples

Advances in enantioselective catalysis, fueled by the design of new
chiral ligands and catalysts, have revolutionized the synthesis of
enantioenriched molecules. (EABL RS LTI EE L)

In contrast, nitrones are versatile intermediates used in the synthesis
of biologically important nitrogen-containing compounds, but the
corresponding reaction is quite difficult vide infra. (IW T3, [EiR[REER)

With the seminal work on Zn(OTf),-catalyzed alkyne addition to
nitrone, Carreira later utilized a mannose-derived chiral auxiliary on
nitrones with substoichiometric Zn(OTf), or stoichiometric ZnCl, for
selective alkyne addition. (i 5l A T{E)
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