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Abstract—A novel thermally induced cascade pericyclic transformation of a tetraene ester into a complex tricyclic core is reported.
This transformation is high yielding and highly selective.
© 2003 Elsevier Ltd. All rights reserved.

During our continuing efforts directed towards the
biomimetic synthesis of propionate derived natural
products, we have become interested in the develop-
ment of sterically hindered tetraene esters as flexible
synthons for naturally occurring targets (Scheme 1).1,2

As previously discovered, tetraene 1 has a large degree
of strain (as demonstrated by the >130° angle between
C4, C5, C6, and the 45° dihedral angle of the C9�C10

single bond) which could provide the initial driving
force for a variety of transformations (Fig. 1).3

We would now like to report the interesting and high
yielding transformation resulting from the thermal
treatment of strained tetraene 1. Thus, treatment of
tetraene ester 1 at 140°C afforded the interesting tricy-
clo[3.2.1.02,7]oct-3-ene core structure 4 in excellent yield
(95%) as a single diastereoisomer (Scheme 2). The
structure was determined by a combination of NMR
methods, including NOE and 2-D NMR analysis.

The structure was furthermore corroborated by chemi-
cal derivatisation into the corresponding dinitroben-
zoate ester 5 (Scheme 3).

Benzoate ester 5 readily provided crystals suitable for
X-ray analysis (Fig. 2).4

Formation of the tricyclic ester 4 can be explained by
an isomerisation of the desired double bond to generate
the required (E,E,Z,E)-tetraene ester 6.5 This ester can
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Figure 1. X-Ray analysis of tetraene ester 1.

* Corresponding author. Tel.: +44 (0) 1865 275 671; e-mail:
jack.baldwin@chem.ox.ac.uk

0040-4039/$ - see front matter © 2003 Elsevier Ltd. All rights reserved.
doi:10.1016/S0040-4039(03)01673-3

mailto:jack.baldwin@chem.ox.ac.uk


J. E. Moses et al. / Tetrahedron Letters 44 (2003) 6625–66276626

Scheme 3.

Scheme 5.

Figure 2. X-Ray analysis of tricyclic benzoate 5.

Scheme 6.

then undergo the desired thermal 6� disrotatory elec-
trocyclisation to generate cyclohexadiene 7,6 which
undergoes a final intramolecular Diels–Alder reaction
to generate the tricyclic structure 4 (Scheme 4).7

Recently Trauner et al. described a stepwise approach
to a diastereoisomer of 4. In their strategy, the (E,Z,Z)-
triene ester 8 was prepared, which underwent electrocy-
clisation to afford the cyclohexadiene ester 9.8 This
ester was further elaborated to the 5-vinyl-1,3-cyclo-
hexadiene 10 which subsequently underwent a ther-
mally induced intramolecular Diels–Alder reaction to
yield the tricyclic ester 11 (Scheme 5).9 Although this
multi-step approach was high yielding, it required the
construction of the (E,Z,Z)-triene ester 8 as starting
material, which introduces a greater degree of complex-
ity compared to our approach via an all (E)-tetraene.
Thus, we believe our approach to be simpler and over-
all higher yielding.

In summary we have discovered a novel thermally
induced tandem pericyclic process, which yields a novel
complex core structure. This process provides an
efficient route to this class of compound with an as yet
to be determined potential.

This new thermal process further exemplifies the diver-
sity of high yielding synthetic possibilities originating

Scheme 4.

from this class of highly strained polyene esters, by
simple modification of the reaction conditions (Scheme
6). We are now working on ways to expand the syn-
thetic and mechanistic scope of these transformations,
and at the same time explore new synthetic
transformations.
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