Brown Allylation and Crotylation Reactions

1. Reagent Synthesis
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* low temperatures lead to increased enantioselectivity
*Allylboration of aldehydes is instantaneous at -78°C
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allylation proceeds through a chair-like transition state
where R occupies an equatorial position, and the aldehyde facial
selectivity derices from minimization of steric interactions between

the Ipc ligands and the allyl group
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Brown Asymmetric Methallylation and Isoprenylation of Aldehydes

Asymmetric Isoprenylation of aldehydes:
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The yields of methallylation are lower than in simple
allylation reactions.
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Diastereoselective Allylboration of Chiral, a—substituted aldehydes

The diatereofacial selectivity of the B-allyldiisopinocampheylborane reagent typically overrides any
facial preference of the aldehyde for nucleophilic attack
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Matched: (-)-Ipc,BCH,CH=CH, 96 : 4
Mismatched: (+)-Ipc,BCH,CH=CH, 5 : 95
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Mismatched: (-)-Ipc,BCH,CH=CH,
Matched:  (+)-Ipc,BCH,CH=CH,
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Synthesis and Utility of Chiral E and Z Crotylboranes

ACIEE, 1980, 487
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Roush Allylation and Crotylation Reactions
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Roush Crotylboronates: Synthesis and Utility
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selectivity due to inherent substrate pi-facial bias
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See also the total synthesis of Bafilomycin: ACIEE, 1999, 1652.

Roush Allyl and Crotylboration - Examples

Although stereochemical outcome is dictated by the boron ligand, o.—sterechemistry in aldehyde may decrease



Catalytic, Enantioselective Allylation of Aldehydes
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chair-like.
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Corey Enantioselective Allylation using a Chiral Controller
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pi-facial selectivity dictated by the controller's Ph group.



Stoichiometric, Enantioselective Allyltitanation of Aldehydes
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Chiral Controller determines product stereochemistry, not preexisting stereocenters in substrate:
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