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SYNTHETIC STUDIES RELATED TO COMPACTIN AND MEVINOLIN:
A NEW SYNTHESIS OF THE LACTONE SYSTEM.
Marek Majewski, Derrick L.J. Clive,* and Paul C. Anderson

(Department of Chemistry, University of Alberta,
Edmonton, Alberta T6G 2G2, Canada)

SUMMARY : (S)-Malic acid diethyl ester was converted into a precursor of the lac-
tonic portion of compactin and mevinolin. The substance was coupled
with benzyl p-tolyl sulfone and elaborated into the chiral lactone
system of the natural products.

Compactin (1, R = H) and mevinolin (1, R = Me) are fungal metabolites that
reduce blood levels of cholesterol in man.l The important implications for
treatment of coronary artery disease have made these compounds the subject of
intense research aimed at biological evaluation, chemical synthesis,2 and mod-
ification of the natural products.3 A flexible synthesis that can lead easily
to analogues, particularly4 those varying in the substitution pattern of ring A,
could be a useful contribution to the subject. As part of our research5a in this
area, we report a new way of making the lactone ring system in the correct

optically active form.6 HO

a9

r

(S)-Malic acid diethyl ester’ was converted by a short published method8
into the protected triol 2 (31% from diester). Benzylation (NaHl, DMF, PhCHZBr,
0°C, 2 H, then room temp., 20 h) gave (Scheme 1) the ether §9 (91%) and hydrolysis
(3 » 5,9 95%) [AcOH——HZO (3:1), 50°C, 1 h] followed by mesylation (MsCl,
pyridine, -60°C, 2 h, then room temp., 20 h) and treatment with Triton B in ether
(room temp., 1 h) generated the chiral epoxide 5 [65% from 4; [a]D26 -13.4° (¢ =
0.39 M, EtOH)]. This substance is properly constituted for introduction of the
second chiral centre [C(5) in 7] and of an electrophilic centre [C(6) in 7] which
is needed for coupling to another carbon unit. )

Epoxide 5 was converted (92%) into alcohol 6 by the action of vinyl magnes-
ium bromidel® (THF, room temp., 12 h). Deprotonation (hexane—BuLi, THF, 0°C,
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10 min.) and treatment first with CO2 (room temp., 30 min.) and then with Iy

(3 mol. equiv., 0°C, 2 h, room temp., 30 min.) transformedll 6 into the (35,55)-
iodocarbonate 7 (69%). The material was contaminated by a small amount [<10%,
lH NMR (400 MHz)] of its (35,4R)~isomer. Exposure to KyCO3 (3 mol. equiv., room

temp., 1.5 h) in MeOH gave (74%) epoxide 8, also as an isomer mixture. However,
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hydrolysis of 7 and concomitant ketalization (acetone, TsOH-HZO, reflux, 4 h,
then room temp., 12 h) followed by chromatography led to isomerically pure ketal
9 (63%). This substance12 was coupled with the model sulfone 10 (ca. 89%; KH,
DMF, room temp., 3 h) and the lactone ring was elaborated in the following way.

Desulfonation of 1113 [78% overall from 9 without purification of 11; 6%

Na (Hg), MeOH, 0°C, 2 h, room temp., 12 h] and deprotection of the product 12 with
Me3SiI (30 min., room temp.) gave the triol 13 (73%, or 94% with one recycling of
recovered 12) which could be converted directly (20%) with Fetizon's reagent into
the model lactone 14 {[oc]D24 +48.8 (c = 0.20 M, CHC13)}. This compound represents
the top portion of compactin and mevinolin. A more efficient synthesis (33% from
13 vs. 20%) was achieved in the manner summarized by Scheme 2.

Partial silylation (13 -+ 15, t—BuPhZSiCl, DMF, imidazole, room temp., 4 h)
and ketalization (15 - 16, acetone, trace TsOH-H,0, room temp., 2 h), without pur-
ification of the intermediate 15, gave 16 (53% overall from 13) from which the
silicon protecting group was removed (96%; Bu4N+F', THF, room temp., 2.5 h).
Oxidation of alcohol 17, first with Collins reagent in dichloromethane (room
temp., 1 h) and then with PDC in DMF (room temp., 20 h) followed by hydrolysis of
the resulting acetonide (CH2C12, a few drops conc. HCl, room temp., 2 h)]'4 gave
lactone 14 (66%).

Alcohol 17 was also obtained directly from 12 (68%, or 97% when corrected
for recovered 12) by hydrogenolysis (H,, 10% Pd—C, EtOH, trace AcOH) . The route
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via 15 and 16 was developed because it is expected to be compatible with the

presence of double bonds when applied to the actual natural product synthesis.

In summary, the above experiments represent a new way of generating the

optically pure (R,R) lactone unit of compactin and mevinolin and they also serve

to illustrate coupling of a synthon for this unit to a model used to represent the

bottom portion of the natural products.
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All new compounds were fully characterized and had satisfactory mass measure-

ment and/or combustion analysis values.
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