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Abstract: a new strategy for the preparation of choral @-hydroxy-S-lactone inhibitors of 

HMGCoA reductase is outlined: in particular the compactin lactone moiety has been elaborated 

by asymmetric epoxidation of the appropriate allylic alcohol and subsequent introduction of 

the second choral center via a new Ti(OiPr) 
4 

mediated reduction of B-hydroxy ketones. 

The use of compounds, having a lactone system resembling that of the 3-hydroxy-3-methyl 

coenzyme A reductase (the mayor rate limiting enzyme in the cholesterol biosynthesis) as 

potent hypocholesterolemic agents has been extensively studied in the last years: in 

particular several biological studies on natural products such as compactin II and mevinolin - 

L2 has prompted extensive synthetic investigation3 also on various mevalonolactone analogs 

4 5 
such as 3 and 4 . More recently impressive works by Merck Sharp & Dohme appeared6, - - 

describing the chiral and racemic syntheses of more than one hundred analogs of 1. and 2, and 

showing the high interest for such compounds due the their biological properties. 

0 

1, R=H 

2 R=CH3 L R=CH2 -S-S-Ph 

We have recently reported' a new asymmetric synthesis of mevalonolactone; we have then 

thought that the same strategy could be adopted to prepare optically active compounds such 

as 3 (X=H) and a model lactone ring system of 1. and 2. - 

The easily prepared anhydromevalonolactone 58 (scheme 11 was therefore transformed into the - 

known dial 5' by a sequence involving the enantioselective epoxidation' of the appropriate 
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10 11 
allyllc alcohol . 5 was then oxrdlzed by a modrfled PCC procedure 

60% yield. Addition of 1 to a solution of ethylphenyl magnesiumbromrde 

to the aldehyde 1 In 

(2.5 eq.) in ether at 

SCHEME 1 

9 10a 
- - 1OJ 

room temp. gave a mixture of the epimeric alcohols 8 in 95% overall yreld. The subsequent 

acetylation of the secondary hydroxyl function and desrlylatlon of the primary one (TBAF, 

room temp., 30 min.) gave a mixture of alcohols 9 in 95% overall yield. - 
12 

The oxidation of 9 to the corresponding acid was followed by deacetylation (MeOH, NaOH 2N, - 

12 h., room temp. ), acidification and extractlon (EtOAc) of the concentrated aqueous 

mixture. The two dlastereomeric lactones were easily chromatographed, affording the less 

polar 10a ( [a]: -62.3”) In a 2:l ratio 
4,13 

. - = +46”) and the more polar 10b ( [a]: = - 

The successful1 preparation of 10a and lob prompted us to plan the synthesis, along the same - - 

strategy, of the B-hydroxy- 6-lactone moiety of compactin 1: starting material of choose 

14 
was the choral epoxy alcohol 12 easily prepared from the commercial available lactone 11 - - 

(see scheme 2). 

Regioselective” opening of 11 (Red/Al, toluene, -20°C, 2 h.) afforded in 75% yield 

exclusrvely the diol 13 which was transformed by standard procedure into compound 15 via the - - 

monobenzyl 14 (69% overall yield). Is, which can be consrdered a new C5 choral building - 

block, was then desilylated (TBAF, THF, room temp.) and oxidized (PCC/A1203, benzene, room 

temp.) to the aldehyde 16 (78% yield). Addition of 16 to a solution of ethylphenyl magnesium - - 

bromide (1.5 eq.) rn ether at room temp. afforded a diastereomeric mixture of alcohols which 

was acetylated to 17 (85% yield). Debenzylatlon (Pd/C, H2, MeOH room temp., 12 h. 1 and - 
12 

oxidation afforded the acrd 18: the successive alkaline hydrolysis (MeOH, NaOH 4N, 8 h.) 

and acrdification (HCl 2N, 2 h.) gave a mixture of two products (35% overall yield from 
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SCHEME 2 

17 18 

17) which were separated by HPLC to give the - 

ratlo. 

Since the dlastereoselective lntroductron of 

the B-hydroxy ketone 21 (obtaIned from 20 by - - 

19a rV 
19b rY 

16 
drastereomeric lactones 19a and 19b in a 2:l 

the chiral center at CS was quite poor, we used 

PCC oxidation and selective removal of the MOM 

17 
ether with Me2BBr 80% overall yield, Scheme 3) as startrng material to obtarn the correct 

syn dial 22. - 

SCHEME 3 

OH OMOM 

PhAOBZ - Ph AOBZ 
20 
w 

OH OH 
/%! 

Ph AOBZ syn > anti 
87: 13 

22 
N 



706 

18 
After exaustrve attempts with the known methods , we have found that the best result was 

obtained with a novel procedure, involving Ti(OiPr) 
4 

as coordinating metal and NaBH in 

18b 
4 

THF at -78OC (87:13 ratio syn-anti, better than 82:18 obtained with DIBAL procedure 1. 

Along this way the new procedure to obtarn 1,3 dials is under intensive investigation on 

several model 8-hydroxy ketones; on the other hand, other compactin analogs are being 

prepared te demonstrate the flexibility of our strategy and detailed experimental will be 

reported in a forthcoming paper. 

We thank Mr. G. Frashey and Mr. F. Piccioni for the excellent spectroscopic measurements. 
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