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Asymmetric Lithiation

Enantioinduction with lithium-(—)-sparteine complexes
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Complex induced proximity effects (CIPE)
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Beak, Acc. Chem. Res. 1986, 19, 356-363
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Choice of base is crucial; lithium amide bases often (though not always) display
entirely different solvation and aggregation behavior than alkyllithium bases

Beak, Acc. Chem. Res. 1986, 19, 356—363
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The use of a bulky carbamate is necessary both to stabilize the
organolithium species as well as prevent nucleophilic addition

Hoppe, ACIE 1990, 29, 1422-1424

Efficiency of lithiation depends strongly on geometric alignment in complex

Beak, J. Am. Chem. Soc. 2001, 23, 315-321
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© very large isotope effects in deprotonative
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Hoppe, ACIE 1993, 32, 394-396 Kn/Kp > 70
Mechanisms for enantioinduction
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—78 °C, 15 min, 12% ee
P . —25 °C, 45 min then —78 °C, 30 min, 84 % ee
Dynamic kinetic resolution
Beak, J. Org. Chem. 1996, 61, 5718-5719

Accessing the other enantiomer
Sg2 process may be invertive or retentive depending on both the lithiated species as well as the electrophile

Me Me Me O ----Li-sp* O CO,H

>\ J\ 0" SMe  SBulilsp* >\ JJ\ /'\ co, O>.\ /L
e e o

Me Me Me

Hoppe, ACIE 1990, 29, 1422-1424
Non-resonance stabilized carbanions usually proceed through retentive pathway
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For resonance stabilized carbanions, Sg2 pathway depends on the nature of the electrophile
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