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A FACILE SYNTHESIS OF OPTICALLY PURE VALEROLACTONE AND
B-HYDROXY VALEROLACTONE FROM A COMMON SUGAR-DERIVED PRECURSOR
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Summary. Both title compounds were obtained in four steps from 2R, 3R-dihydroxy-4R-
valerolactone 5 readily available from D-ribonolactone.
. The synthesis
have also been described recently.

valerolactones | are the privileged target of a number of chiral syntheses

Chiral y-lactones are a common feature of many natural products. Among them,
of optically active B-hydroxy-valerolactone 2 either from D-ribonolactone” or racemic
3

We report here a new synthesis of valerolactone and g-hydroxyvalerolactone from

3-hydroxy-4-pentenoic acid via quinine resolution
a common sugar-derived precursor 5 in four steps with good overall yields.

The synthesis of 5 is outlined in scheme I.
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2H—H20 (9:1)

a) I2, PPh3, imidazole ; b) Bu3SnH, AIBN, A ; c) CF3C0
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The starting material, 2,3-0-isopropylidene-D-ribonolactone 3 which 1is readily
available from commercial D—ribono]actone4, is converted by the method of Garegg and
Samue]sson5 into the deoxyiodo derivative 4 which is immediately treated with tri-n-
butyltin hydride and left overnight. Cleavage of the isopropylidene protecting group gives
the diol 5° in a 71 % overall yield from 3.

Compound 1 is obtained by treatment of 5 with a solution of hydrogen bromide in
acetic acid7 followed by catalytic hydrogenation of bromoacetate 6 in the presence of
triethy]amineg. (Scheme II) Loss of both B-acetoxy and a-bromo substituents can be
explained by successive (or simultaneous) hydrogenolysis, known for B-acetoxy and for
a&~bromo groups9’J0Two moles of hydrogen are consumed in the process.

Reaction of & in the hydrogen bromide-acetic acid solution for 4h at room tempera-
ture followed by deacetylation with methanol gives the bromoalcohol 7in 70 % yield.
Debromination of the latter with tri-n-butyltin hydride leads to compound 2. The overall
yield from the starting lactone 3 is 46 g.12
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SCHEME 11
a) HBr-AcOH ; b) Pd(C), HZ’ Et3N ; €) MeOH ; d) Bu3SnH, AIBN, A
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5.04 and Jg, 4 = 3.50) ; 4.59-4.66 (2H,m) ; 4.99 (1H, d, J = 6.07)

2,3
N . -1
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4.20 - 4.73 (3H,m)



6044

1)

12)

Synthesis of hydroxy-valerolactone 2

A mixture of 2.0g (10.2 mmol) of compound 7,15mg AIBN and 6.0g (20.5 mmol) tri-n-
butyltin hydride in 100mL dry toluene under argon were heated at 100°C overnight. The
solvent was then removed under vacuum and 25mL water were added. The aqueous layer,
containing all of compound 2, was continously extracted with ethyl acetate. Evaporation
of the solvent followed by silica gel columm chromatography (eluent : ether) afforded
1.16g (10.0 mmol, 98%) pure 2.

Compounds 1 and 2 were identified by comparing their physical constants with reported
data from the literature. (ref. la for | and 2b for 2)
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