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SYNTHESIS OF 2-ALKYL-2,3-DIHYDRO-y-PYRONES FROM 1-METHOXY-1-BUTEN-3-YNE
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Abstract
A method for the preparation of 2-alkyl-2,3-dihydro-y-pyrones fram l-methoxy-l-buten-3-yne
i and aliphatic aldehydes is reported.

We recently reported that addition of the lithium acetylide of l-methoxy-l-buten-3-yne L
to la<1:tones followed by acid hydrolysis provides high yields of dihydropyrone spiroketal sys-
tems. Others have utilized the additiczan of the enolate of Y-methoxy-3-buten-2-one to acid
chlorides to prepare 2-alkyl-y-pyrones. The synthetic importance of substituted dihydro-
pyrones has been illustrated by Danishefsky through his elegant studies on dihgg:gopyrones
derived from Lewis acid catalyzed additions of oxygenated dienes to aldehydes. Additionally,
many natural products v71hich contain dihydropyrone or related systems have displayed importamnt
biological properties. A short, efficient synthesis of alkyl substituted dihydropyrones is
described here.

Addition of various simple, inactivated aldehydes to the lithium acetylide of 1 results in
the isolation of acetylenic alcohols 2. When these acetylenes are treated for either 24 h at
25 °C with 30% HC10, in a biphase in dichloromethane, or for 48 h at 65 °C with p~toluene sul-
fonic acid in 4:1 THF:H,0, dihydropyrones 3 are obtained in very good yield. We have subjected
several aldehydes to this sequence and the results are given in the Table below.

The mechanism of this hydrolysis-cyclization is presently unciear. However, if the 30%
HC10,, hydrolysis is carried out at O °C for only 10-20 min, high yields of formyl ketones 4 re-
sult. These can be resubjected to the more strenucus hydrolysis conditions above to produce
the dihydropyrones.
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Table
RCHO yield of pure, distilled dihydropyrone §
R = CH 3 40
CH 3CH2 63
CH 3CHQCH2 80
(CH 3 ) 2CH 71
(CH3) ZCHCHZ 70

General Procedure for the Preparation of Dihydropyrones: To a solution of l-methoxy-l-buten-3-
yne (10 mmol) in 15 mL of dry tetrahydrofuran at -78 °C was added slowly a solution of n-butyl-
lithium (10 mmol) in hexane. The mixture was stirred for 15 min whereupon the aldehyde (12
mmol) in 2 mL tetrahydrofuran was added. After stirring for 1 h at -78 °C the mixture was

quenched with saturated ammonium chloride, extracted with ether, dried and concentrated to
afford the crude alcohol. Without purification this material was dissolved in 50 mL of u:1
THP:H2O and the mixture was acidified with p-toluene sulfonic acid. The mixture was refluxed
for 48 h, cooled, diluted with ether and washed with saturated NaHCO;. The organic layer was
dried and concergltr’a‘ted, and the residue was distilled at reduced pressure to provide the pure

dihydropyrones.
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