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Summary: A couple of versatile building blocks (8 and 9) of the side chain 
portion found in many HMG-CoA reducrase inhibitors hnve 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) reductase 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 reductase inhibitors related tu these compounds have been developed 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 trans-ethylene 

bridge. 
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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 l), or the Wittig reagent 5 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 cisltrons purity of the 

tedious optimizations of reaction conditions and/or separations 
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We conceived that the scission c (Pig. 1)4) would be more straightforward in rapid 

screening of the aromatic moieties provided that a precursor allowing the introduction of the 

rrans-cthylcne 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 U~IORIC species of aromatics to give 

the desired product 7 while the latter does with carionrc species. Since 9 would be derived 

from 8. the preparation of 8 is eventually the key. 

7 

Scheme 1 

To attest the feasibility of this process, we focused our attention 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 stlica gel.h.7) The syn-reduction of major-12 @XI% de, anti 

configuration (vi& infra)) was carried out by an improved method (Et2BOMe/NaBH4)8) to 

afford the desired syn-diol 13 in good yield, yet somewhat lower than those of usual 1,3-dials 

due to the formation of a by-product (149)) resulting from a concomitant epoxide opening 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 reactton with BujSnLi. 1 O) 
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Having succeeded rn the preparation of both 8 and 4, we were at the final stage to 

introduce the side chain to an aromatic ring Ph1CuL.i was treated with the chiral unit 8 to 

give the desired coupling product 7a with the olefrn being exclusively trans in excellent 

41S5 

yield (eq 3),1 131 2) demonstrating that 8 works quite wet1 to introduce the side chain to the Arm 

species in Scheme 1. Aitematively, PhBr reacted with the vmyltin 9 in the presence of a 

palladium catalyst to afford 7a again in good yield !cq 4) t3) Thub incorpomtinn of the side 

chain to cationic species of aromatics (Ar+ in Scheme 1); “1’ has hecn realized with 9. 
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It IS noteworthy that complementary use of t( and 9 makes this methodology suitahte for a 

wide variety of substrates without worry about isomcric purities of products. 

The lactone 1 a can be prepared from 7a by a treatment with CF3 C 0 2H 3 b, or 

alternatively, deprotection of the acetonide moxty of 7a with hydrochloric acid (to ta in 96% 

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

sequence (eq 5j: ozonolysis of 7a (prepared by the Ph2CuLi method) tn methanot followed by 

the immediate reduction with NaBH4 afforded the alcohol 15 whose lH nmr spectrum and 

[aln value are in good agreement with those of an authentic sample.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 ma_tor isomer of 12 has the anti-configuration. 5) 

ph~~CO;Bu lj cl3 ) HO~CO:Bu (5) 

OXD 

2) NaBH4 

R7S OK0 

7a 15 [Uf’D -3.7* 

(c 2.0, MeOH) 

In summary, chiral units 8 and 9 useful for introductton of the side chain of HMG-COA 

teductase inhibitors have been developed. Synthesis of some medicinally active inhibitors 

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