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ABSTRACT

Diastereoselective cycloaddition reactions between a nitrile oxide and cyclic allylic alcohols are reported. The products isolated are densely
functionalized building blocks that are not otherwise easily accessed with existing methods and concepts previously established for the
construction of acyclic polyketides.

We have previously conducted an in-depth study on the
hydroxyl directed cycloaddition reaction of acyclic allylic
alcohols and nitrile oxides.1 This approach provides access
to a wide range of acyclic polyketide arrays. Herein we
document the cycloaddition reaction of cyclic allylic alco-
hols, which proceeds in useful yields and high levels of
diastereocontrol (eq 1). The isolated adducts provide access
to an unusual set of densely functionalized polyketide
building blocks.

The use of acyclic allylic alcohols in diastereoselective
nitrile oxide cycloaddition reactions first described by
Kanemasa2 has been subsequently investigated and show-

cased in the context of complex molecule syntheses in our
group. By contrast the use of cyclic allylic alcohols lacks
relevant precedence, despite the fact that their utility would
considerably expand the scope of building blocks available.
The cycloaddition of cyclohex-2-enol was reported to give
a complex mixture of many products.2c Additionally, Kim
reported two examples of aromatic nitrile oxides reacting
with tertiary cyclic allylic alcohols;3 the reactions, however,
were slow (48 h).4 Moreover, it was far from clear whether
the cycloaddition reaction would be amenable to generaliza-
tion. Additionally, the implementation of the cycloaddition
would benefit from the use of aliphatic nitrile oxides, which
are more capricious and prone to dimerization than the
aromatic counterparts. Thus, we have focused on the use of
the nitrile oxide generated from1 and a collection of cyclic
allylic alcohols (eq 1). As shown in Table 1, cycloadditions
can be effected with five-, seven-, or eight-membered cyclic
allylic alcohols displaying various substitution patterns. The
typical reaction conditions involve the use of 1.3 equiv of
nitrile oxide, 3.3 equiv of isopropyl alcohol, and 3.0 equiv
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of EtMgBr in CH2Cl2 at 0 °C. We have noted that the
isoxazolines are uniformly isolated as single regio- and
diastereomers, as determined by NMR spectroscopy, favoring
the syncycloadduct.

A few entries in Table 1 merit additional commentary. In
analogy to our previous work, we believe that stereocontrol
is under the exclusive dictate of the allylic stereocenter,
which is validated by the results in entries 5 and 6. A
substrate incorporating a trisubstituted double bond also
forms cycloadduct, albeit in diminished yield (entry 4). The
cycloadduct derived from cyclooct-2,6-dienol was obtained
chemoselectively, without any evidence of competing reac-

tion at the homoallylic double bond. This outcome allows
the remaining resident CdC to function as a handle for
further synthetic elaborations. A key limitation we have
observed is that cyclohexenols are unreactive.

Although isoxazolines themselves are useful and versatile
synthetic scaffolds, their straightforward conversion to the
correspondingâ-hydroxy ketone derivatives would enhance
their utility and inherent value. As exemplified in Table 2,

reductive opening of various adducts with Raney-Ni using
conditions developed by Curran5 leads toâ-hydroxy ketones
in good yield.

In conclusion, we have documented that the hydroxyl-
directed cycloaddition reaction of an aliphatic nitrile oxide
with five-, seven-, and eight-membered cyclic allylic alcohols
provides isoxazoline cycloadducts in useful yields as single
diastereomers. Additionally, the corresponding hydroxy
ketones can easily be obtained by straightforward reduction.
The products obtained constitute highly functionalized ring
systems which should be of great value as building blocks
in organic synthesis.
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Table 1. Cycloadditions of Cyclic Allylic Alcohols (Eq 1)a

a The typical reaction was conducted with 1.3 equiv of nitrile oxide, 3.9
equiv of isopropyl alcohol, and 3.0 equiv of EtMgBr at 0°C and employed
racemic allylic alcohols. All adducts were obtained as single diastereomers,
as determined by1H NMR spectroscopy of the unpurified reaction mixture.
The configuration of the cycloadducts was confirmed by 1D NOEs; see
the Supporting Information.b 2.4 equiv of EtMgBr were employed.

Table 2. Reductive Opening of Isoxazolines with Raney-Nia

a Reductive opening was conducted in MeOH/H2O with 10 equiv of boric
acid and Ra-Ni under an atmosphere of H2.
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