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New Chiral Blocks for Introducing the Side Chain of
HMG-CoA Reductase Inhibitors
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Summary: A couple of versatile building blocks (8 and 9) of the side chain
portion found in many HMG-CoA reductase inhibitors have been prepared. The
successful  introduction  of the side chain to an aromatic ring by 8 or 9 has
been demonstrated.

3-Hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reduciase catalyzes a critical step
in the biosynthesis of cholesterol.  Compactin and mevinolinl) reported in 1976 and 1980
respectively are natural products to show potent inhibitory effects against HMG-CoA
reductase and thus find use as hypocholesterolemic agents.  Since then, a great number of
artificial HMG-CoA reduciase inhibitors rclated to these compounds have been devcloped and
are still under active investigation. Fig. 1 illustrates such inhibitors 12.3.4) (or their acid
form 2) which are characterized by optically active 3-hydroxy valerolactone and an aromatic

ring (Ar, which is sometimes replaced with an alkenyl group) combined by t¢rans-ethylene
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Figure 1

In order to screen the variable aromatic moieties, a method allowing a quick assembly
of the trans-olefin having the essential hydroxy lactone and the aromatic rings would be
very helpful. However, this process mostly accompanies a cleavage of the lactone (scission a
in Fig. 1)2) or that of the olefin (scission b)3) requiring, for example, the aldehyde 3 and
the synthetic equivalent of 4 (eq 1), or the Wittig reagent § and the synthetic equivalent of 6
(eq 2) as precursors. The ambiguity associated with a control of the absolute stereochemistry
at the 5-position of the lactonc or a cis/trans purity of the resulting olefin has required
tedious optimizations of reaction conditions and/or scparations of isomers from substrate to
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We conceived that the scission ¢ (Fig. 1H4) would be more straightforward in rapid
screening of the aromatic moieties provided that a precursor allowing the introduction of the
trans-cthylene group as well as  the optically active hydroxy lactone is available. To make
the applicability of this methodology as general as possible, we chose 8 and 9 for such
candidates as shown in Scheme 1: the former reacts with anionic species of aromatics 1o give
the desired product 7 while the latter docs with carionic species. Since 9 would be derived

from 8, the preparation of 8 is eventually the key.
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Scheme 1

To attest the feasibility of this process, we focused our atlention on a concise
preparation of 8 which is shown in Scheme 2. Treatment of the optically active epoxy
aldehyde 10 (>98% ee) with organozinc compound of the acetoacetate 11 as described in the
accompanied papers) gave a mixture of the two diastereoisomers of 12 which were separated
by flash chromatography on silica gel.6:7) The syn-reduction of major-12 (>96% de, anti
configuration (vide infra)) was carried out by an improved method (E12BOMe/NaBH4)8) 10
afford the desired syn-diol 13 in good yield, yet somewhat lower than those of wusual 1,3-diols
due 1o the formation of a by-product (149)) resulting from a concomitani epoxide openming of
13 under these reaction conditions. Protection of the diol with acetonide in a standard
manner furnished the key compound 8 which was, in turn, led to another essential
precursor 9 by the reaction with Bu3SnLi.10)
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Having succeeded in the preparation of both 8 and 9, we were at the final stage to
introduce the side chain to an aromatic ring. PhCuli was ireated with the chiral unit 8 to
give the desired coupling product 7a with the olefin being exclusively trans in cxcellent
yield (eq 3),11.12) demonstrating that 8 works quite weil to introduce the side chain to the Ar
species in Scheme 1.  Alternatively, PhBr reacted with the vinyltin 9 in the presence of a
palladium catalyst to afford 7a again in good yicld (eq 4).13)  Thus incorporation of the side

chain 1o cationic species of aromatics (Art in Scheme 1)14) has been realized with 9.
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fi is noteworthy that complementary use of 8 and 9 makes this methodology suitable for a

wide variety of substrates without worry about isomeric purities of products,
The lactone 1a can be prepared from 7a by a treatment with CF3CO2H3D) or

alternatively, deprotection of the acetonide moicty of 7a with hydrochloric acid (lo 2Za in 96%

yield) followed by saponification and lactonization2b.f) also gives la (Scheme 3).
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The structural confirmation of the resulting side chain was made by the following

e

\..

sequence (eq 5). ozonolysis of 7a (prepared by the Ph2Culi method) in methanol followed by
the immediate reduction with NaBH4 afforded the alcohol 15 whose !H nmr spectrum and
[alp value are in good agreement with those of an authentic samplc.3b) Thus the absolute
configuration as well as the relative one and a high optical purity of 7a have been verified,

which unambiguously determined that the major isomer of 12 has the anti~conf§gura!ion.5)
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In summary, chiral units 8 and 9 useful for introduction of the side chain of HMG-CoA
reductase inhibitors have been developed.  Synthesis of some medicinally active inhibitors

having an appropriate aromatic ring based on this mcthodology is our current interest
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