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Introduction

Ma, G.; Sibi, M. P. Chem. Eur. J. 2015, 21, 11644.

Selected examples of axially chiral molecules
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Introduction

Ma, G.; Sibi, M. P. Chem. Eur. J. 2015, 21, 11644.

1) Stereoselective biaryl coupling of two aryl counterparts.
2) Aryl axis formation from non-aryl substituents attached to an aromatic ring.
3) Kinetic resolution/desymmetrization of prostereogenic biaryls

Major synthetic approaches towards biaryl compounds
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Introduction

Walsh P. J.; Kozlowski, M. C. Fundamentals of Asymmetric Catalysis Chapter 7.

The Basic of KR (1) 
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Introduction

Kagan, H. B.; Fiaud, J. C. Topics in Stereochemistry Vol.18, Kinetic Resolution

It is impossible to obtain both good yield and 
high ee at the same time with moderate s.

The Basic of KR (2) 
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Introduction

Strategy for Kinetic resolution

BINOL-Derivative

BINAM/NOBIN-Derivative

Quinolines-Derivative

Pellissier H. Seperation of Enantiomers: Synthetic Method Chapter 3.
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Kinetic Resolution of BINOL-Derivatives

Well-developed Acylation by DMAP Catalyst

Wurz, R. P. Chem. Rev. 2007, 107, 5570.

Catalysts with a Stereogenic Center

Catalysts with a Chiral Axis.

Planar-Chiral Catalysts
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Kinetic Resolution of BINOL-Derivative

DMAP Catalysts

Ma, G.; Deng, J.; Sibi, M. P. Angew. Chem. Int. Ed. 2014, 53, 11818. 
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Kinetic Resolution of BINOL-Derivative

By acylation using DMAP cat

Ma, G.; Deng, J.; Sibi, M. P. Angew. Chem. Int. Ed. 2014, 53, 11818. 
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Kinetic Resolution of BINOL-Derivatives

Origin of the catalytic activity and stereoselctivity

Ma, G.; Deng, J.; Sibi, M. P. Angew. Chem. Int. Ed. 2014, 53, 11818. 
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Kinetic Resolution of BINOL-Derivative

Lu, S.; Poh, S. B.; Zhao, Y. Angew. Chem. Int. Ed. 2014, 53, 11041. 

Lu, S.; Poh, S. B.; Siau, W.-Y.; Zhao, Y. Angew. Chem. Int. Ed. 2013, 53, 1731. 

By acylation using NHC
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Kinetic Resolution of BINOL-Derivatives

Lu, S.; Poh, S. B.; Zhao, Y. Angew. Chem. Int. Ed. 2014, 53, 11041. 
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Kinetic Resolution of BINOL-Derivative

Lu, S.; Poh, S. B.; Zhao, Y. Angew. Chem. Int. Ed. 2014, 53, 11041. 
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Kinetic Resolution of BINOL-Derivatives

Lu, S.; Poh, S. B.; Zhao, Y. Angew. Chem. Int. Ed. 2014, 53, 11041. 
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Kinetic Resolution of BINOL-Derivative

Lu, S.; Poh, S. B.; Zhao, Y. Angew. Chem. Int. Ed. 2014, 53, 11041. 
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Kinetic Resolution of BINOL-Derivatives

Aoyama, H.; Tokunaga, M.; Kiyosu, J.; Iwasawa, T.; Obora, Y.; Tsuji, Y. J. Am. Chem. 
Soc. 2005, 127, 10474. 

By alcoholysis catalyzed by palladium
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Kinetic Resolution of BINOL-Derivatives

Aoyama, H.; Tokunaga, M.; Kiyosu, J.; Iwasawa, T.; Obora, Y.; Tsuji, Y. J. Am. Chem. 
Soc. 2005, 127, 10474. 

By alcoholysis catalyzed by palladium
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Kinetic Resolution of BINOL-Derivative

Aoyama, H.; Tokunaga, M.; Kiyosu, J.; Iwasawa, T.; Obora, Y.; Tsuji, Y. J. Am. Chem. 
Soc. 2005, 127, 10474. 

Alcoholysis mechanism

Bosch, M.; Schlaf, M. J. Org. Chem. 2003, 68, 5225-5227.
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Kinetic Resolution of BINOL-Derivatives

Schlosser, M.; Bailly, F. J. Am. Chem. Soc. 2006, 128, 16042. 

By alcoholysis catalyzed by palladium

Sharpless, K. B.; Katsuki, T. J. Am. Chem. Soc. 1980, 102, 5974.
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Kinetic Resolution of BINOL-Derivatives

Schlosser, M.; Bailly, F. J. Am. Chem. Soc. 2006, 128, 16042. 

Thank Balazs for the helpful discussion. 
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Kinetic Resolution of NOBIN/BINAM-Derivatives

Arseniyadis, S.; Mahesh, M.; McDaid, P.; Hampel, T.; Davey, S. G.; Spivey, A. C.
Collect. Czech. Chem. Commun. 2011, 76, 1239.

By acylation using DMAP cat
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Kinetic Resolution of BINAM/NOBIN-Derivatives

Shirakawa, S.; Wu, X.; Maruoka. K. Angew. Chem. Int. Ed. 2013, 52, 14200. 

Via asymmetric N-alkylation catalyzed by PTC
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Kinetic Resolution of BINAM/NOBIN-Derivatives

Shirakawa, S.; Wu, X.; Maruoka. K. Angew. Chem. Int. Ed. 2013, 52, 14200. 

Via asymmetric N-alkylation catalyzed by PTC

Shirakawa, S.; Liu, K.; Maruoka. K. J. Am. Chem. Soc. 2012, 134, 916. 



27

Kinetic Resolution of BINAM/NOBIN-Derivatives

Shirakawa, S.; Wu, X.; Maruoka. K. Angew. Chem. Int. Ed. 2013, 52, 14200. 
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Kinetic Resolution of BINAM/NOBIN-Derivatives

Cheng, D.-J.; Tan, B.; et al. Angew. Chem. Int. Ed. 2014, 53, 3684. 

Via hydrogenation of imine catalyzed by CPA
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Kinetic Resolution of BINAM/NOBIN-Derivatives

Cheng, D.-J.; Tan, B.; et al. Angew. Chem. Int. Ed. 2014, 53, 3684. 
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Kinetic Resolution of BINAM/NOBIN-Derivatives

Cheng, D.-J.; Tan, B.; et al. Angew. Chem. Int. Ed. 2014, 53, 3684. 
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Kinetic Resolution of Quinolines-Derivatives

Wang, J.; Zhou, Y. -G. et al. J. Am. Chem. Soc. 2016, 138, 10413. 

Via hydrogenation of heteroaromatics
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Kinetic Resolution of Quinolines-Derivatives

Wang, J.; Zhou, Y. -G. et al. J. Am. Chem. Soc. 2016, 138, 10413. 
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Kinetic Resolution of Quinolines-Derivatives

Wang, J.; Zhou, Y. -G. et al. J. Am. Chem. Soc. 2016, 138, 10413. 

2′,6′-Substituted Quinoline-Based Biaryls



35

Kinetic Resolution of Quinolines-Derivatives

Wang, J.; Zhou, Y. -G. et al. J. Am. Chem. Soc. 2016, 138, 10413. 

Kinetic Resolution of 5-Substituted Quinoline-Derived Biaryls
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Kinetic Resolution of Quinolines-Derivatives

Bhat, V.; Wang, S.; Stoltz, B. M.; Virgil, S. C. J. Am. Chem. Soc. 2013, 135, 16829.

Via coupling of Aryl halides
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Kinetic Resolution of Quinolines-Derivatives

Bhat, V.; Wang, S.; Stoltz, B. M.; Virgil, S. C. J. Am. Chem. Soc. 2013, 135, 16829.

Racemization Rates of 28a and 27a−c
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Kinetic Resolution of Quinolines-Derivatives

Bhat, V.; Wang, S.; Stoltz, B. M.; Virgil, S. C. J. Am. Chem. Soc. 2013, 135, 16829.

Isomerization of Arylpalladium Intermediate
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Kinetic Resolution of Quinolines-Derivatives

Gao, D.-W.; Gu, Q.; You, S.-L. ACS Catal. 2014, 4, 2741.

Via C-H functionalization
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Summary

BINOL-Derivative

BINAM/NOBIN-Derivative

Quinolines-Derivative

By acylation
hydrogenation
Alkylation
C-H functionalization 
Coupling

…….
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Thanks for your attention !


