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Stereoselective synthesis of polyketide precursors
containing an anti-1,3-diol system via a Prins cyclisation

and reductive cleavage sequence
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Abstract—A new approach for the stereoselective synthesis of polyketide precursors containing anti-1,3-diol units flanked by a vari-
ety of alkyl branches and functional groups through a Prins cyclisation and reductive cleavage sequence is described.
� 2006 Elsevier Ltd. All rights reserved.
Natural products of polyketide biosynthetic origin
represent an important class of synthetic targets that
display a range of potent and diverse biological activi-
ties.1,2 These activities range from antibacterial and anti-
fungal to cytotoxic and immunosuppressive. Members
of this class have long served to stimulate the develop-
ment of methods designed to access their highly func-
tionalised acyclic architectures. As such, a variety of
methods have been developed for the synthesis of 1,3-
polyol units,3 one of the widespread and challenging
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Figure 1.
structural motifs. Specifically, the anti-1,3-diol system
is a key unit of several biologically active molecules such
as (+)-strictifolione 1, (�)-pironetin 2, (�)-salicylihal-
amide A 3 and crocacin C 4 and is also a key intermediate
of several complex molecules.4 Synthetic access to such
subunits is still in great demand (Fig. 1).

In this letter, we describe a new strategy for the synthesis
of acyclic anti-1,3-diol units flanked by a variety of alkyl
chains and functional groups, from multi-substituted
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Table 1. Synthesis of polyketide precursors containing anti-1,3-diol units

Homoallylic alcohol Aldehyde Product Overall yield (%)

Me

OH 5a
n-C6H13 PhCHO Me

OH OH

Ph
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5a CHO Me

OH OH
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Table 1 (continued)

Homoallylic alcohol Aldehyde Product Overall yield (%)
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tetrahydropyrans (THPs) which in turn were con-
structed through a highly stereoselective Prins cyclisa-
tion from simple aldehydes and homoallylic alcohols.

The Prins cyclisation has become a powerful tool for
synthetic chemists as it is useful in the stereoselective
synthesis of tetrahydropyrans (THPs) involving cyclisa-
tion of an oxycarbonium ion generated in situ either
from reaction of the parent homoallylic alcohol5 with
an aldehyde or from a homoallylic acetal6 or a-acetoxy
ether.7 It has been widely used in the construction of
THPs with complex substitution patterns and has been
successfully utilised in the synthesis of natural pro-
ducts.8 We recently developed a general route to
b-hydroxy d-lactones via a Prins cyclisation8a and
started to explore the potential of this reaction in the
synthesis of acyclic frameworks which are useful in
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Scheme 2.
polyketide synthesis. Herein, we further expand the
scope of the Prins cyclisation to the synthesis of a variety
of polyketide precursors containing anti-1,3-diol units.

Scheme 1 outlines our method in detail. Initially, we
constructed the pyrans 6 through the Prins cyclisation
of a homoallylic alcohol 5 and aromatic or a,b-unsatu-
rated aldehydes in the presence of trifluoroacetic acid
in DCM followed by hydrolysis of the trifluoroacetate
with K2CO3 in MeOH. The predominant isomers were
isolated by flash column chromatography and were
found to have all substituents in equatorial posi-
tions.5a,8a 1H NMR of the crude products showed
2–5% of other diastereomers.

The pyran 6, with the requisite aryl or 1-alkenyl groups
at C-1 or C-6 and without protection of the hydroxy
Me Ph

OO
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OO
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group at C-4, was subjected to Li or Na in liquid NH3

mediated benzylic or allylic cleavage to deliver the open
chain unprotected anti-1,3-diol system 7. The results are
outlined in Table 1.9–14

Next, we developed a route for the partially protected
anti-1,3-diol system 9. The 2� alcohol of THP 6 was pro-
tected, either as its MOM ether in the presence of MOM
chloride, DMAP and DIPEA as base in DCM, or as its
TBS ether in the presence of TBS chloride, DMAP and
imidazole as base in DCM, to yield 8 which in turn was
subjected to Li or Na in liquid NH3 mediated benzylic
or allylic cleavage to afford the open chain alcohol sys-
tem 9. The results are described in Table 1.9–14 Benzylic
cleavage was very quick (1–2 min) and led to quantita-
tive yields whereas allylic cleavages were slower (30–
50 min) and led to 80–90% conversion along with the
recovered starting material. Products obtained in allylic
cleavages were 1:1 cis- and trans-olefins with respect to
the migrated olefin bond (as was clearly evident from
1H and 13C NMR spectroscopy).

Though the stereochemistry of the resultant pyrans in
Prins cyclisation is well established,5a,8a we further
demonstrated that the 1,3-diols synthesised in this
report were anti. We took two examples, 7a and 7c,
and converted them in to their acetonides 10 and 11
using 2,2-DMP and p-TSA in acetone. 13C analysis of
the acetonides clearly revealed that the alcohols at C-1
and C-3 were anti related (Scheme 2).15

Thus, we have reported simple two- and three-step
sequences for the synthesis of polyketide precursors con-
taining anti-1,3-diol units with a variety of alkyl
branches and functional groups. The method success-
fully utilises the stereochemical control in Prins cyclisa-
tion. Applications of the method to the synthesis of
several polyketide intermediates and biologically active
molecules like strictifolione, attenol A, crocacin C,
etc., are in progress and the results will be published in
due course.
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