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A DIASTEREQSELECTIVE SYNTHESIS OF BOTH QUERCUS LACTONE ISOMERS
EMPLOYING ALLYL-TYPE ORGANOMETALLICS AS KEY INTERMEDIATES

Etienne Moret and Manfred Schlosser *
Institut de Chimie organique de 1'Université

Rue de la Barre 2, CH-1005 Lausanne {Switzerland)

Summary: Consecutive treatment of endo-butenyl potassium or endo-1-(tetrahydropyranyl-
oxy)—-exo-butenyl lithium with fluorodimethoxyboron and pentanal at -75°C affords an
erythro- and, respectively, threo-adduct, the hydrolysis and oxidation of which leads to
the cis— and, respectively, trans—isomer of S-butyl-4-methyl-tetrahydro—2-furanone
(4-butyl-3-methyl-4-butanolide), 1, the so-called quercus or oak lactones.

The easily accessible 2-alkenyl-dimethoxy-boranes (dimethyl 2-alkeneboronates) combine with
aldehydes to give branched homoallyl alcohols in a highly diastereoselective manner 1. We have
already successfully applied this type of reaction as a key step in the synthesis of 4-methyl-
3-heptanol, the main constituent of a product mixture that serves the elm bark beetle Scolytus
multistriatus Marsham as an aggregation pheromone 2. We now report a stereoselective synthesis
of both, e¢is— and trans-5-butyl-4-methyl-tetrahydro-2-furanone (ecis— and ¢trans- ] ) based on
the same method. These two isomers are extracted by wine or other alcoholic beverages like
whisky and brandy from oak barrels in which they are kept for maturing 3. Hence they were
nicknamed "quercus lactones" or "oak lactones".
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The addition of pentanal 4 to endo-butenyl1-dimethoxy-boron ! (50 mmol) proceeded rapidly (-120°C
to -75°C) and afforded 3-methyl-t1-octen-4-01 2 5 having an erythro/threo [(3R*,4R*):(35*,45%)]
ratio of 98 : 2 in 51% yield (bp 74 - 75°C/11 mmHg; n6° 1.4415). Hydroboration followed by
oxidation converted the homoallyl alcohol into the erythro-3-methyl-1,4-octandiol 3 5 (68%;
bp 78 - 85°C/0.2 mmHg). Final dehydrogenation with Mn0, (70 equiv. in CH3;CN, 25 h 25°C) or
RuC1,[P(CecHs) 515 6 (1.5 equiv. in benzene, 5 h 25°C} gave the lactone cis- 1 5,7 in 60% yield

{(cis/trans = 98 : 2; bp 114 - 116°C/9 mmHg; n3° 1.4468).
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In principle, the trans~isomer could be prepared in a strictly analogous fashion starting with

trans-butenyl-dimethoxy-boron 1. A related approach, however, which allows the immediate intro-
duction of oxygen-functionality at the unsaturated terminal position appeared more attractive.
Allyl-type ethers and, notably, 0-allyl acetals 8 can be easily deprotonated with sec-butyl-
Tithium. The resulting organometallic species 4 should be endowed with high torsionalmobility.
Therefore, the thermodynamically most stable conformer should be produced no matter which isomer
of the 2-alkenyl ether is used as the starting material. We expected the endo-alkoxy-exo-alkyl-
substituted allyl conformer to be the most favored one and this assumption proved to be correct
indeed.

To a solution of 2-(E)-crotyloxy-tetrahydropyrane (30 mmol) in 40 mL of isopentane and 20 mL of
tetrahydrofuran (THF) at -75°C, equimolar amounts of sec-butyllithium, fluorodimethoxyboron and
pentanal were added in 2 h intervals. After 20 min at 25°C and evaporation of the solvents, the
acetal-alkenol 5§ 9 (not isolated) was submitted to hydrolysis (50 mL 2 N H,S0, + 100 mL acetone,
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1 h 25°C) 10 and, without isolation of the lactol intermediate 6 , to oxidation (0.1 mol

KMnO, in a total of 100 mL 2 N H,S0, + 100 mL acetone, 1 h 10 - 25°C) affording virtually pure
5,11,12

lactone trans- 1 (50%; cis/trans = 1 : 99; bp 112 - 113°C/9 mmHg; né" 1.4430).
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