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Abstract: The coupling of acyl anion equivalent 12b with chiral synthon 14, derived from
isoascorbic acid, and a highly stereospecific reduction of the resulting a-hydroxy ketone 3
highlight an efficient synthesis of g-hydroxy-§-lactone 2.

The inhibition of 3-hydroxy-3-methylglutaryl coenzyme A reductase by cempactin (lg)l,
mevinolin (19)2 and their ana1ogs3 has been intensely studied. However, investigations
concerning potent HMG-CoA reductase inhibitors possessing more varied structural modifications
have been less well reported due to a lack of methodology for the synthesis of appropriately
substituted B-hydroxy- §-lactones. MWe report herein an efficient, stereospecific methodology
for the construction of non-racemic g-hydroxy-S-lactones as illustrated in the total synthesis
of 2, a potent inhibitor of HMG-CoA reductase”.

la: Compactin; R=H
1b: Mevinolin; R=Me 2

Our strategy for the synthesis of 2 is outlined below. We envisioned the introduction of
the 3(R)-hydroxyl stereochemistry via coupling of an acyl anion equivalent 4 with an
appropriately functionalized "chiral synthon" 5. The desired 3-hydroxyl stereochemistry of 5
should be readily attainable via degradation of isoascorbic acid (§)5’6. The 3(R)-hydroxyl
function of 3 would then be expected to direct the subsequent reduction of the 5-keto group to

7a

the desired 5(S) stereochemistry of 2 according to the procedure of Narasaka The remainder

of this communication describes the successful completion of this strategy.
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2-Bromo-4,6-dimethylaniline hydrobromide (7), prepared by bromination of 2,4-dimethyl-
aniline (96% yield), underwent diazotization with sodium nitrite-hydrobromic acid (1.25 equiv)
and subsequent Meerwein reaction8 with acrylonitrile (excess) in the presence of cuprous

ive L-2-bromo-4,6-dimethylcinnamonitrile {(8) as a crystalline solid
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(72%, m.p. 95-96°). 5-Bromo-2-fluorotoluene was converted to its organozinc derivative 9
10 :
to give

5 a
Y

which was coupled with 8 in the presence of bis-triphenylphosphine nickel dichloride
the bipheny]l a«,g-unsaturated nitrile 10 (m.p. 86-87°) in 80% yield after crystallization.
Reduction of 10 with diisobutylaluminum hydride (1.1 equiv) in toluene at -45°, followed by
acidic workup, gave a 95% isolated yield of biphenyl aldehyde 11 (m.p. 83-86°). Treatment of
aldehyde 11 with sodium cyanide (1.5 equiv) in aqueous 3N HC) - acetonitrile (1:1) at 0° gave
cyanohydrin 12a, which was converted to the tetrahydropyranyl derivatives 12b in 90% overall

ield.
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The desired chiral synthon, methyl (S)-4-bromo-3-hydroxybutancate (13a), was prepared in
three steps (60% overall yield) from iscascorbic acid (6) by the methodology described by Bock
et. gl.s for the degradation of ascorbic acid. Bromohydrin 13a was protected as the t-butyl-
dimethylsilyl ether 13b (aD=-26.4°,c=4.0(CHC13)) by treatment with TBDMS-C1 (1.1 equivalent),
imidazole (5.0 equivalent), and 4-dimethylaminopyridine (0.005 equivalent) in dimethylformamide
and was then converted to the more reactive protected iodohydrin 14 (aD=-32.5°,c=4.0,(CH013))
by reaction with sodium jodide (5.0 equivalents) in refluxing methyl ethyl ketone (90% overall
yield from léﬁ)' Iodo ester 14 (1.1 equivalents) was coupled with the acylanion equiva1ent11
of 12b (1.0 equivalent, prepared by metalation of 12b at -78° with 1.0 equivalent of n-butyl-
lithium) in the presence of 2.0 equivalents of 1,3-dimethyl-2-imidazolidinone at -25° for 2 hr
to give a 53% yield of cyanohydrins 15 after chromatographylz. Removal of the tetrahydro-
pyranyl and t-butyldimethylsilyl groups using acetic acid-water-tetrahydrofuran (4:1:1) at 65°
for 48 hr provided an 85% yield of keto-alcohol 3. Highly stereospecific reduction of the
5-keto functionality to the desired 5(S) stereochemistry was effected using sodium borohydride-
triethyiborane in tetrahydrofuran-methanol (4:1) at -78° giving diol 16 in 90% yield 7’13’14.
Diol ester 16 was then saponified with sodium hydroxide in aqueous methanol, acidified to pH
3.8, and the resulting acid was lactonized in toluene at 90°C for 8 hr to afford the desired
lactone 2 in 86% yield after crystallization (mp. 86-87°,0;=+39.0°,c=1.0(CHC14))!S,

OR

OTBDMS
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Thus, we have established an efficent method for the diastereospecific construction of non-
racemic B-hydroxy-&§-lactones wherein readily available "chiral synthon" 5 introduces the 3(R)
-hydroxyl stereochemistry, which in turn directs the stereospecific reduction of the 5-keto
functionality.
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The major by-product of the reaction was starting material cyanohydrin 12b resulting from
protonation of acyl anion under the reaction conditions. Starting material 12b was also
isolated in 25-30% yield.

The enantiomeric excess of diol 16 was >98% and relates directly to the ee of iodo ester
14 as obtained from isoascorbic acid.

The ratio of syn diol 16 to its anti diastereomer was 100:1. Enantiomeric and
diastereomeric purity of 16 was obtained by conversion to the corresponding
R(+)-a-methylbenzylamides {10 equivalents of 99.9+% pure R{+)-c-methylibenzylamine
at 90° for 12 hr) and HPLC separation on Dupont Zorbax s111ca ge] eluting with
hexane: diethyl ether: methyl t-butyl ether: acetic acid (4:3:6:1).

Satisfactory infrared and proton magnetic resonance spectra were obtained for all
compounds. Satsifactory CHFN analysis was obtained for compounds 2,7,8,10,11 and 16.
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