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epimerization of carbonyl compounds

* thermodynamic equilibration (deprotonation-protonation)
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« C-protonation of enolate from less hindered site  J. Am. Chem. Soc. 2009, 131, 1753.




migration of double bond in carbonyl compounds
* deprotonation-protonation: anion is in conjugation with double bond
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tautomerism imine-enamine
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Organometallic reagents (Li, Mg, Cu, Zn)
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RLi (organolithium reagents)

preparation: $$$
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BuLi as a source of Li

« lithium-halogen exchange (typically fast even at low temperature)
* generated RLi is a weaker base than BulLi

basicity: sp3 > sp? > sp
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BuLi as a source of Li

» deprotonation of compounds that are more acidic than BuH
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« chelation of Li* -> higher polarity of C-Li bond; disruption of R-Li clusters
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ortho-lithiation

* regioselectivity of lithiation is directed by coordination of Li to the directing group (CONHR, CH,OH, NHCOtBu, SO,NHR, OMOM)
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nucleophilic attack of C=0, C=N bonds

competition: deprotonation

formylation (with DMF)
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Weinreb amides

* reliable preparation of ketones
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* similarly: reduction to aldehydes
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deprotonation of 1,3-dithianes

* generation of nucleophilic acyl equivalents
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RMgX (Grignard reagents)

$$$

preparation:

Rieke metals:
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formation of C-C bonds

reactions with s alkyl halides typically do not give good yields

exception:

reactive RMgX (e.g. CH,=CH-CH,MgX) + reactive RX (e.g. Mel, BnBr, allylBr)

or. ’/A\MgBr + SBr

nucleophilic attack on C=0 bond
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under proper conditions, in situ prepared RMgX reagents can be compatible with reactive functional groups
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Organocuprates: RCu; R,CulLi; R;Culi,; RCuCNLI

nucleophilic R (& much less basic than Li and Mg analogs)
2RLi + Cul —_— RoCuLi  + Lil

RLi + CuCN —_— RCuCNLi

nucleophilic attack on RX
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R’ : alkyl, alkenyl, alkynyl, aryl
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Tetrahedron Lett. 1984, 25, 51109.

regioselective nucleophilic opening of epoxides
* Nu attack at less substituted C
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preparation of ketones from acid chlorides
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Organozinc reagents: RZnX; R,Zn
+ also much less basic than Li and Mg analogs
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Cyclopropanation (Simmons-Smith rxn)

stereoselective: syn-addition (cyclic transition state)
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* cyclopropanation can be stereoselectively directed using neighboring OH group

* cyclopropane ring is reactive and can udergo subsequent transformations
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Generation and use of organozinc reagents in water

TMEDA Pd cat.
R—I + Zn —_— [RZnl] —_— Ar-R
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J. Am. Chem. Soc. 2009, 131, 15592.
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PTS: polyoxyethanyl-a-tocopheryl sebacate
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* micelar catalysis

« nanoreactors” from PTS in water



