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RLi + RX <——= RX + RLi

+ Lithium-halogen exchange reactions are kinetically controlled. The position of the equilibrium
varies with the stabilities of the carbanion intermediates involved (sp >> sp2? >> sp3)

n-PrLi + Phl —_— n-Prl + PhLi

1:10,000

Li |
+ N ‘: . + —_— + Lil
I l P Keq << 1 | Li

+ In the above example, internal trapping of the newly formed alkyllithium reagent by alkylation
drives an otherwise unfavorable exchange reaction.

+ Alkyliodides are more reactive than the corresponding bromides. Alkylchlorides are
essentially inert.

2tBuli + RI <—= tBul + RLi

\ﬂ» isobutene + isobutane + Lil

« Lithium-halogen exchange reactions using -BulLi typically employ two or more equivalents of
t-BuLi. The first equivalent is used for the exchange and the second equivalent reacts with
the +Bul produced, to form isobutene, isobutane, and lithium iodide.
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+ Lithium-halogen exchange of vinyl halides is stereospecific, proceeding with retention of

configuration.
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+ Aliphatic alkyllithium reagents are normally prepared from the corresponding primary

iodides at low temperature in a pentane-ether solvent system.
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+ Lithium-halogen exchange is extremely fast. In some instances, the rate of

Mechanism of Lithium-Halogen Exchange: -
lithium-halogen exchange can exceed the rate of proton transfer.
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Reich, H. J.; Phillips, N. H.; Reich, I. L. J. Am. Chem. Soc. 1985, 107, 4101. + Lithium-halogen exchange is typically more rapid than addition reactions that might

compete.
» Added phenyl iodide slows the reaction of butyl iodide with phenyllithium, providing OCH,
evidence for the intermediacy of a less reactive "ate-complex." H.CO ) H3CO
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« An X-ray crystal structure of lithium bis(pentafluorophenyl) iodinate complexed
with TMEDA has been obtained, providing support for the intermediacy of ate

+ The 9-phenylfluorenyl protecting group is particularly useful in minimizing the rate of
complexes during lithium-halogen exchange.

epimerization of adjacent labile centers, such as the a.-amino ketone above.

Lubell, W. D.; Rapoport, H. J. Am. Chem. Soc. 1987, 109, 236.
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Examples of Lithium-Halogen Exchange in Synthesis:
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Overman, L. E.; Ricca, D. J.; Tran, V. D. J. Am. Chem. Soc. 1997, 119, 12031.

+ Cyclopropyl bromides, unlike normal aliphatic bromides, can be reliably converted to the
corresponding organolithium reagents. Pretreatment of the cyclopropy! anion with
magnesium bromide ethyl etherate in the example above prevents a second, unwanted
lithium-halogen exchange reaction from occuring between the cyclopropyllithium reagent
and the aryl iodide.
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» Consider the relative rates of the processes that must occur in the above transformation.
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