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Abstract—A chiron approach to a synthesis of (1R,2R,5S,7R)-2-hydroxy-exo-brevicomin 1, a component of the volatiles obtained
from male mountain pine beetles, Dendroctonus ponderosae has been achieved. Our synthesis started with commercially available
p-mannitol and involved Wittig olefination, acid catalysed one-pot hydrogenation and internal acetalization as key steps.
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In 1996 Francke et al.' identified several new oxygen-
ated derivatives of 6,8-dioxabicyclo[3.2.1]octane in the
head space volatiles obtained from the male mountain
pine beetle, Dendroctonus ponderosae, which are destruc-
tive pests causing damage to coniferous forests in the
northern hemisphere. These compounds are mainly ste-
reoisomers of 7-ethyl-5-methyl-6,8-dioxabicyclo[3.2.1]oct-
an-2-ol and 1-(5-methyl-6,8-dioxabicyclo- [3.2.1]octyl)-
ethanol such as A-D and 1.

Recently we reported an asymmetric synthesis of A and B
and a formal synthesis of (+)-exo-brevicomin starting
from a-picoline.? In continuation of our interest in syn-
thesis of other members of the family, we report a chiron
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approach to the synthesis of 1. This target has been syn-
thesized twice since its discovery. The first synthesis by
Francke et al.! was based on a kinetic resolution using
a Sharpless asymmetric epoxidation. The second by Mori
and co-workers® used a Sharpless asymmetric dihydr-
oxylation as the key step. Our approach describes a synthe-
sis of 1 starting from p-mannitol as depicted in Scheme 1.

1,2;3,4-Di-O-isopropylidene-p-mannitol 2 was prepared
according to the literature procedure.* The vicinal diol 2
was converted into olefin 3 in 71% yield using triphenyl-
phosphine, imidazole and iodine.®> Selective hydrolysis
of the terminal acetonide in 3 with 50% aq AcOH at
0°C for 4h gave 4 in 73% yield. Selective silylation of

OH
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Scheme 1. Reagents and conditions: (i) PPhs, imidazole, I,, toluene, reflux, 4h, 71%; (ii) 50% aq AcOH, 0°C, 4h, 73%; (iii)) TBSCI, imidazole, DCM,
rt, 3h, 90%; (iv) NaH, benzyl bromide, THF, 77%; (v) IM TABAF in THF, THF, 80%; (vi) a. TEMPO, NaOClI, toluene, ethyl acetate, water; b.
Ph;PCHCOCH;, DCM, 76% (for two steps); (vii) H,~Pd/C and catalytic aq HCI, 62%.

the primary hydroxyl of 4 gave 5 in 90% yield. Com-
pound 5 was subjected to benzylation using NaH, ben-
zyl bromide to give compound 6 in 77% yield.
Desilylation of compound 6 using 1 M TBAF solutions
in THF gave compound 7. The primary alcohol was
oxidized to the aldehyde using TEMPO and the alde-
hyde subsequently treated with Ph;PCHCOCHj; to give
8 in 76% vyield as a 0.9:1.1 cis,trans-diastereomeric
mixture (by NMR). Hydrogenation of 8 in the presence
of catalytic aq HCI using Pd/C, MeOH gave directly the
target 1 in 62% yield in the form of a colourless oil. The
physical and spectral data of compound 1 were in good
agreement with the reported values.® In the final step,
debenzylation, hydrogenation of the double bonds,
hydrolysis of acetonide and internal acetalization were
successfully carried out in one pot by adding a catalytic
amount of aq HCI.

In conclusion we have demonstrated a chiron approach
for the synthesis of 1 starting from p-mannitol.
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