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the configuration at a biaryl axis often plays an
important role for pharmacological properties
of bioactive compounds and is a fundamental basis for 
useful reagents and catalysts in asymmetric synthesis
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- the atropisomerism phenomenon  arises from the hindered rotation around the biaryl bond

- at least two bulky substituents in ortho position to the biaryl axis are needed
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in principle, 3 different strategies are know
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Cnon-aryl

atroposelective biaryl formation by 
construction of an aromatic ring

1. Asymmetric C,C coupling

- intramolecular coupling with chiral tethers

1,2-diols as tethers (Lipshutz et al.)
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- intramolecular coupling with chiral diesters
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bad yields with bulky substituents ortho to the axis

sugars as tethers (Feldman et al.)
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chiral amino alcohols as tethers (Schreiber et al.)
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- intermolecular coupling with chiral ortho substituents
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Grignard reactions (Meyers et al.)

Evans et al.
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Mechanism and stereochemical course of the SN2 Ar reaction Ullman reaction (Meyers et al.)
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Suzuki reaction (Colbort et al.)
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- intermolecular coupling with planar-to-axial chir ality transfer

reaction with chiral chromium complexes (Uemura et al.)
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if a carbonyl group is present ortho to the biaryl axis, 
both atropisomers are accessible due to a lower rotational barrier

reaction with chiral dioxocyclophanes (Miyano et al.)
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- Oxidative Coupling with Chiral Additives
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coupling with chiral dinuclear V(-complexes
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- cross coupling using chiral ligands
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 in the same way as the methoxy substituent does with the magnesium cation 
of the aryl Grignard reagent in the Kumada coupling

Cammidge et al.

Nicolaou et al.

Iwasa et al.

Miura et al.

8



Atroposelective Biaryl SynthesisTanja Gulder Baran Group Meeting
10/28/2008

asymmetric coupling using lead reagents
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1. nonstereoselective C,C-coupling reaction
2. establishing of the absolute configuration
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atropoenantiomer-differentiating manipulation of ortho substituents
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3. Asymmetric Biaryl Synthesis by Construction 
of an Aromatic Ring
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central-to-axial chirality transfer
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