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CBS Reduction - Historical Background

P X Ph
T L% G0
H,N +  BH3THF T, % N OH N  o—  HaN Ph
OH H O H OH
H
o) OH
borane complex (1.1 equiv.) ;
THF, 30 °C, 60 h ®
99% vyield
46% ee
oH OH OH
52% ee 78% ee 55% ee
Hirao, A.; Itsuno, S.; Nakahama, S.; Yamazaki, N. J. Chem. Soc. Chem. Commun. 1981, No. 7, 315.
Itsuno, S.; Ito, K.; Hirao, A.; Nakahama, S. J. Chem. Soc. Chem. Commun. 1983, No. 8, 469—470. 2



CBS Reduction - Historical Background
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CBS Reduction - Mechanism
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CBS Reduction - Stereochemistry
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State of the Art - OXB Variation
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State of the Art - OXB Variation
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State of the Art - Variation of Boron Substituent

N

\IB/O

R

Ph

n-Bu

Corey, E. J.; Helal, C. J. Angew. Chem. 1998, 37, 1986—2012.



State of the Art - Influence of Carbinol Center

o) Me/

(0.1 equiv.)
BH3 THF (0.6 equiv)

SANeS)

97% ee 98% ee 62% ee

G A

67% ee 96% ee

o

Me OMe
oo

76% ee 28% ee

Corey, E. J.; Helal, C. J. Angew. Chem. 1998, 37, 1986—2012.



State of the Art - Substrate Scope
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State of the Art - Substrate Scope
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Role of London Dispersion in the Stereoselectivity of the CBS Reduction
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Motivation

e can we increase attractive substrate-catalyst interaction to increase stereoselectivity?
« Just few publications about reduction of linear aliphatic ketones

e increase substrate pool
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Results - Computations
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Results - Variation of Boron Substituent
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a: Reduction done at -10 °C; b: determined by chiral GC; c: determined by chiral GC of acylated products
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Results - Variation of Boron Substituent
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Results - Variation of Boron Substituent N
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Results - Variation of Boron Substituent
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trans-L-Hydroxyproline
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trans-L-Hydroxyproline
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trans-L-Hydroxyproline
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trans-L-Hydroxyproline
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trans-L-Hydroxyproline
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Summary

e CBS Reduction powerful reaction with high stereoselectivity for many substrates
« originally selectivity just attributed to sterics
« London Dispersion is a decisive interaction for high selectivity

« modify CBS catalyst zu maximize substrate-catalyst interaction
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Outlook

R-Mg-X (5 equiv.)

THF, r.t.
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CBS Reduction - Substrate Scope

HPh
wph
N

\B’O

Me
O (0.1 equiv.)

RJ\/MG BH, (0.8 equiv.)

R = n-C5H117 n-C7H15

Cho, B. T.; Kim, D. J. Bull. Korean Chem. Soc. 2004, 25, 1385—1391.

26



CBS Reduction - Substrate Scope
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Outlook
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