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The reaction of enantiomerically pure (S)-B-trichloromethyl-g-
propiolactone with the enolate derived from r-butyl acetate gave 8-
hydroxy-B-ketoester in good yield. Subsequent syn-selective
reduction of ketone and cyclization gave B-hydroxy-y-
varelolactones in good yield in enantiomerically pure form. The
B-hydroxy-y-varelolactones thus obtained are excellent precursors
for the synthesis of compactin and mevinolin derivatives of potent
inhibitor of hydroxymethylglutaryl coenzyme A reductase (HMG
CoA reductase).

Among B-hydroxy-y-varelolactones, compactin 4a and
mevinolin 4b families constitute attractive derivatives due to their
highly therapeutic index in humans in connection with the
inhibition abilities of HMG CoA reductase,! and several reviews
for their preparations and biomedical properties have appeared.2
For the preparation of B-hydroxy-y-varelolactones, their lactone
moieties, several approaches have been reported. One of the most
convenient approaches involves the construction of 5-substituted
3,5-dihydroxypentanoic acid.3 To this end malic acid derivatives
have been used due to ready availability and handlings.3 On the
other hand, regioselective ring cleavage of B-methyl-B-
propiolactones with organocopper reagents has been reported to
provide a convenient synthesis of carbon homologated carboxylic
acids by the oxygen-alkyl bond fission in an SN2 fashion.4 In
contrast to this observation, we have found that B-trichloromethyl-
B-propiolactone reacted with nucleophiles to give oxygen-acyl
bond fission products, and those arising from oxygen-alkyl bond
fission were not obtained. This may be due to the strong
electron-withdrawing ability and steric bulk of the trichloromethyl
group. As one of these examples, we have recently reported that
(R)-B-trichloromethyl-B-propiolactone serves as a convenient
chiral C-4 unit for the acylation of aromatic compounds,5 and the
acylated product 2 was successfully converted into a precursor of
enalapril 3, an angiotensin converting enzyme (ACE) inhibitor in
enantiomerically pure form. In this communication we would like
to report that the reaction of enantiomerically pure (S)-B-
trichloromethyl--propiolactone ($)-16 with the enolate derived
from ¢-butyl acetate gave §-hydroxy-B-ketoester, an oxygen-acyl
bond fission product, in good yield, and the subsequent
stereoselective syn-reduction and ring closure lead to the
formation of B-hydroxy-y-varelolactone, a lactone part of
compactine derivatives, in good overall yield in enantiomerically
pure form.

The initial examination into the Lewis acid promoted reaction
of ketene silyl acetals derived from acetate met with disappointing
result, and the desired addition products were obtained in very
low yield despite the use of a variety of Lewis acids.

The addition reaction of ester enolate was examined using the
lithium enolate of z-butyl acetate. When the reaction was carried
out with 2.5 equiv. of the lithium enolate, the addition product §
was obtained in 41% yield. The yield of the adduct was increased
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up to 70% using 5.0 equiv. of the lithium enolate, in which the
enantiomeric purity of the adduct was >99% ee.7? The adduct 5
was then subjected to the syn-reduction using EtzB-NaBHy
procedure,8 and the syn-diol 6 was obtained in 66% yield with
>99% de as determined by GLC analysis (SE-30, 50 m).
Hydrolysis of the z-butyl ester moiety of 6 with trifluoroacetic
acid gave dihydroxyacid 7 in quantitative yield.

The subsequent cyclization into lactone 8 was sensitive to the
reaction conditions, and therefore a variety of conditions were
investigated. The cyclization at room temperature in the presence
of hydrochloric acid underwent rather sluggishly to give 8 in 28%
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yield after 168 h, and the reaction at elevated temperature gave the
dehydrated o,B-unsaturated y-varelolactone 9 in moderate yield.
The best result was obtained when the cyclization was carried out
in toluene in the presence of hydrochloric acid and molecular
sieves 3A at 50 °C for 24 h, and the y-varelolactone 8 was
obtained as a sole product in 85% yield.9,10

The TBDMS ether 10 was readily obtained in 93% yield on
treatment of the lactone 8 with TBDMSCI / imidazole in DMF at
room temperature for 9 h.  Selective reduction of the
trichloromethyl group into monochloro analogue was carried out
with tributylstannan in refluxing DME for 8 h, and the
monochloride 11 was obtained in 92% yield.11,12 The lactone
11 is a good precursor for the synthesis of a series of potent
inhibitors of HMG-CoA reductase.13
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In conclusion the present procedure for the preparation of B-
hydroxy-y-varelolactones offers a simple and rapid entry into this
useful class of compounds in enantiomerically pure form. Since
both (S)- and (R)-B-trichloromethyl-B-propiolactnes are readily
available in enantiomerically pure forms, the present methodology
will apply to the synthesis of B-hydroxy-y-varelolactones in bcth
enantiomeric forms on large scales.
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