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A- The An effrcrent asymmetnc synthesrs of the hydroxylactone morefy of mevrnolrn 1 IS descrfbed 
key step IS the T/C/4-cata/yzed couphng reactron of acetals 3a and 3b dewed from (R)-7,3-butanedrol wfh 
7,3-b~s(tr~methyls~/yyloxy)-l-methoxybota-7,3-drene 4 to gwe the S-alkoxy+-keto ester 5 

The natural product mevmolm 1 IS an extremely potent reversible mhtbnor of (3S)-3-hydroxy-3- 

methylglutaryl coenzyme A (HMGCoA) reductase, the rate-lrmmng enzyme In the cholesterol brosynthetrc 

pathway 2 The beneficial effect displayed by mevinolrn 1 in reducing serum cholesterol levels and its conse- 

quent potentral for the minganon of atherosclerosrs, has elrcned much synthetrc interest both In the natural 

product itself3 and in structurally simplified congeners 4a Some of the most potent inhibitors to have emerged 

from these studies have structures exemplrfred by compound 2, in which the brphenyl nucleus IS vanously 

substituted An invariant feature of these molecules, shared by mevinoirn 1 in Its active form, IS a 5-substl- 

tuted-3,5-drhydroxypentanotc acid motety with the absolute configuration shown in 2 

2 
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Desptte the prodlgrous synthehc efforts In thus area there remains the need for new efftcrent routes to 

such compounds In enantromencally pure form 3,4b and it was towards this obtectrve that we directed our 

attentron 

In planning a synthetic strategy to afford molecules of type 7 we were mindful of the excellent method 

which already exists for the drastereoselective reduction of an aldol, via a dialkylboron chelate, to the 

correspondmg syn-l,3-drol (e g ,6 --t 7) 5 Thus the key objectrve became the development of an asymmetric 

synthesis of aldols of type 6 which in turn would yield hydroxy lactones 8 Compound 8a IS representative of a 

series of potent synthetic analogs of mevmolrn, and Bb IS a model for the elaboration of the lactone portion of 

mevinolin itself 

b,c- 24 
Ho 0 HO &H 

6 7 

e 

Reagents Series a aTiC 2,6-di-f-butylpyndine, CH2Cl2, -78 oC, bDess-Martin periodmane, CH2Cl2, 

25 oC, cdrbenzylammomum t;rfluoroacetate, 25 oC, dEtpBOMelNaBH4, -78 oC, eas in ref 4a Series b 

Same as series a except abase omrtted, eHF/pyndine, CH3CN, 4 h, 25 oC 

The acetal 3a6 was prepared In 90% yield from the corresponding atdehyde4 and the readily available 

(3R)-butane-1,3-drol7 (benzene/reflux/cat p-TsOHlazeotropa water removal) The crucial coupling 

reac-tron between 3a and l,3-brs(trrmethylsilyloxy)-l-methoxybuta-l,3-drene 48 gave 5a6a (71%) as a 

single drastereorsomer saY10 The configuration at C-5 of 5a was expected to be S based upon previous 

experience with acetats of this type ‘15d 
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The choral auxrkary of 5a was removed by a two-step sequence mvolvmg oxrdation with Dess-Martin 

penodmane followed by selective 6-ekmmatron promoted by dibenzylammonium trifluoroacetate to give the 

desrred aldol 6a 6a19b The drastereoselectrve reduction was carried out on this crude material, as previously 

descrrbed,5c to grve the drol 7a (54% from 5a) 6s110 Saporufrcatron and lactonlzation gave syn lactone 6a 

(82%),‘0 m p 113-1150 (repoRed,4 106-109 5O) The 1 H NMR, IR and mass spectra of this material 

were identical to the corresponding characteristics reported for substance 6a 4 The optical rotation [alo25 

+40° (c = 0 6, CHCl3), was in excellent agreement with the reported value [aID*5 +36 6O (CHC13),4 thus 

confirming the expected stereochemical course of the coupling reaction to give 5a 

The preparatron of lactone 6b was performed along srmrlar lures Thus the coupkng of acetal 3b6 with 

nucleophrle 4 proceeded to grve 5b in 81% yield 8a*ga Removal of the choral auxiliary afforded the aldol 

6b6al9b which was reduced5c to give 7b (51% from 5b) 6a Lactonizatron was achieved by treatment with 

HF/pyrrdme12 to give 8b (78%),6a m p 72-740 (reported,‘3 72-730) The optical rotation of 6b [a]D25 

+33 5O (c = 0 7, CHCl3) was in good agreement with that of an authentic sample13 [aID +29o (c = 0 28, 

CHC13) 

In conclusion. an efficient synthetic route to the lactones of 5-substituted 3,5-drhydroxypentanorc 

acids has been developed utilizing the readily accessible (3R)-butane-1,3-drol to furnish products of the 

correct antipodal form for mhrbrtron of HMGCoA reductase 
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(a) A solution of acetal 3a (0 273 g, 0 74 mmol), nucleophile 4 (1 17 g, 4 5 mmol) and 2,6-di-t- 
butylpyndine (0 168 ml. 0 75 mmol) in dry CH2Cl2 (15 ml) was cooled to -78 oC under argon. To 
this stirred solutron was added, rapidly dropwrse, TiCI (0 33 ml, 3 0 mmol) After shrnng for 5 
mm the reactron was quenched by the addition of methanol (2 ml) Extractive work-up and column 
chromatography gave 5a (0 256 g, 71%) 1 H NMR (CDC13) showed 5a to be an approxrmately 95 5 
mixture of keto/enol tautomers The procedure used for acetal 3b drd not mvolve the use of 2,6B-t 
butylpyndme but was otherwise identical 

(b) A mixture of 5a (0 128 g, 0 27 mmol) and Dess-Martm penodmane (0 128 g, 0 3 mmol) in dry 
CH2CI2 (3 ml) was stirred at 25 oC for 1 h, then NaHC03 (0 5 g, 5 95 mmol) and a solution of 
Na2S203 (0 5 g, 3 16 mmol) in water were added and stirring was continued for 30 mm The crude 
aldehyde (0 125 g), obtained by extractrve work-up, was drssolved in benzene (3 ml) and cooled to 6 
oC Drbenzylammonrum tnfluoroacetate (0 091 g, 0 29 mmol) was added and, after stirring at 6 oC for 
90 mm, the product was parhtroned between water and EtOAc The aqueous layer was further extracted 
with EtOAc, then the combmed organic layers were washed with 1 fi HCI, water, saturated NaHC03 and 
brine Evaporatron of the dried solution gave crude 8a (0 117 g) which was subjected to the 
drastereoselectrve reduction (ref 5c) without further purification An Identical procedure was 
followed for the conversion of 5b to 6b 

The product was purified by low-pressure column chromatography on silica gel 

Dess, D B , Martin, J C J Org Chem ,1983, 48, 4155 

Available from the Aldrich Chemical Company 

The authentic sample was a specimen from the stereorational synthesis of Rosen, T., Taschner, M J , 
Heathcock, C H J Org Chem ,1984,49, 3994 
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