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Metal-Mediated Addition Reactions in Aqueous Media: Development and
Application (I)
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Abstract

Chiral functionalized homoallylic alcohol 2 is a useful building block in organic
synthesis. Isoprene is a C5 unit found in many natural products, and the synthetic
application of homoallylic alcohol 2 is reported in the synthesis of terpenoid
hydrocarbons, macrolides and polyether antibiotics. The general synthetic route
to access homoallylic alcohol 2 is from methyl 3-hydroxy-2-methylpropionate
(eq 2, 3). The metal-mediated Barbier-type allylation of formaldehyde would
provide a facile route to the homoallylic alcohol 2. As the source of formaldehyde,
the use of a commercial formaldehyde aqueous solution is the most convenient.
Herein, an aqueous hydroxymethylation of y-substituted allyl halides 1 was
developed in our group (eq 1). The formaldehyde addition reaction in an
asymmetric version was proposed. The benzylation of formaldehyde remains a
synthetic insolubility so far. Our attempts in this arena were also described in the
proposal. In addition, a new tin-mediated allylation of dihydrofuran (3a) and
dihydropyran (3b) to the corresponding 1,4- or 1,5-diols was developed in our
group (eq 4). This method was not only applicable on dihydropyrans and
dihydrofurans but also methyl 3-methoxyacrylate (eq 5). The scope of
tin-mediated allylation would be studied.



