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Chiral amino alcohols! are components of commonly used chiral build-
ing blocks, auxiliaries, and ligands in asymmetric synthesis, and are
also key functional elements within a wide range of biologically ac-
tive compounds.? We have developed several methods® for asymmet-
ric synthesis of 1,2-amino alcohols via radical cyclizations of chiral «-
hydroxyhydrazones.*

A silicon tether approach provides stereocontrol in radical addition
to chiral hydrazones (Figure 1). Silicon-tethered bromomethyl, vinyl,
or ethynyl groups can be employed as radical precursors on which the
action of stannyl or thiyl radicals generates carbon-centered radicals.
Silatetrahydrofurans and silatetrahydropyrans are formed upon radi-
cal cyclization.

First, the silicon tether is established by formation of a silyl ether
from an a-hydroxyhydrazone. From the bromomethylsilyl ethers, cy-
clization is followed by oxidative cleavage of the C—Si bond by Tamao
oxidation® to generate hydroxymethyl adducts. From the vinyl- or
ethynylsilyl ethers, cyclization is followed by fluoride-induced elimi-
nation or protodesilylation affords access to allylic amino alcohols.

Diastereomer ratios in the cyclization range from 4:1 up to >50:1
favoring the anti diastereomer. A preferred chair like transition state
is consistent with the mode of stereocontrol; this working model is also

Address correspondence to Gregory K. Friestad, Department of Chemistry, University
of Vermont, Burlington, VT 05405, USA. E-mail: gregory.friestad@uvm.edu

955



10: 25 28 January 2011

Downl oaded At:

956 G. K. Friestad et al.

NHNPh,
Tamao [O] R! 2
%2) OH
NNPh, . NHNPR
R! oY stereocontrolled R 2 o TBAF NHNPh,
O. .R? radical cyclization O-gf (R? = CHCHpSPh)  R! -
A I\
% OH
(R? = C=CHSPh) NHNBn,

R'=H, Me, i-Bu, i-Pr, Ph ql i
R2 = CHy, CHCH,SPh, C=CHSPh A gph
OH

(from bromomethyl, vinyl, or ethynylsilyl ethers)

FIGURE 1 Stereocontrol in radical additions to chiral hydrazones.

fully consistent with the Beckwith—Houk models® for stereoselectivity
in radical cyclizations.
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