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Absrract A diuslereo und cnanrioselecrive .wnrhe.w oj compound Il. u polenrlul useful mrcrmcdiure for 
f’le kuctone porllon (I/ mevinolin and compuriin, wus devt!hJped. Ow .svareg) IS bused on the high 
.swreo.wIecI~ve Michael uddirion of akoxide 10 chiral not,eplicdrInc.d~,rlved oxazollhne 4 

Compactin I. mevinolln 2 and related compound\ arc potent mhlbitors of 3-hydroxy-3-methyl-gluta~l 

CoA (HMG CoA) reductase, the rate-limitq enzyme in cholesterol blosynthesih. ’ These compounds have been 

shown IO lower serum cholesterol levels in ammal models and mm tend thuh ma)- provide miportant 1001s In Ihe 

prevcntlon and treatment of coronary artery disease.’ In recent years. thebe compound5 have been the targets of 

trn increasIng number of syntheIlc effort\. z du-ectcd reward the development of srrucIurally ~impliiicd 

HMG-CoA reductase lnhlblrorz The structur;tI mrdlfic;mon\ regard mainly the llpophllic pan of the molcculc. 

rhc I:ictone portion being c\>cntl;LI for hiolofilc;ll .KII-.II~. Inrroductlun of rhc requncd ?R.OR tactone-ring 

\rereochemlsrry has proved IO be the mu1 problcm.iric.’ l.or rhi\ reason II could bc helpful IU huvc 3 

dl:~~tereol\;omenc and ennntlomenc pure lacrone IntermedIate, llkc 3 (Figure I). posscs~rig a versarile 

funcrionaliry X (e.g. X=CHO. Figure I) which provides a useful handle for manipulation IO more complcx 

51rucIurc2. 
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Here. we wish IO repon a diabtereo- and ennntioselective approach IO Iactone-lntemledlate 1 I (Schcmc I ) 

ha\ed on the ube of choral norephednne-derived oxazolldine\.4 These hubstrateh have proved IO be excellent 

Mlchlrel acceptors that add nucleophilcs selecnvcly on the SI face.’ 





The lactone portion of compactin and mevinolin 7285 

(90% recovery). Treatment of ester 7 wnh 5 equivalenrs of t-butylacetate lithium enolate m tetrahydrofuran a~ 

-7VC for 30 min and at O’C for 30 min resulted in the formation of P-keto-Ghydroxy ester 8 in 95% yield. The 

P-keto funcnonality was then reduced with complete stereocontrol by treating 8 wirh 

methoxydiethylborane-sodium borohydride in tetrahydrofuran-methanol (4: I j6 affording the .ryn-diol 9 as the 

only detectable isomer (‘H and “C NMR) In 95% yield. The syn configumtion and the diastereoisomenc purity 

were determined by 13C NMR spectroscopy. To this end, a mixture of \)n and at111 diol 9 (I 2:l). obtalncd by 

reduction of 8 with h’aBH, In THF/MeOH (5.1). was anrtlyzed VIU ‘jC I\‘MR. The relevant dlagnosnc resonance.\ 

;ire [hose due IO the IWO carblnol carbon5 that In 1.3.syn dlols alway\ resonate more downfield than those 111 

I .3-unrr dials (Solvent CDCI,. .cyn-diol 9: Cp 68. I. Cg 75 3. anri-dlol 9. Cp 65.4. Cg 72. l).6.7 The syn-dlol 9 was 

then protected as bis(t-butyldimethylsilyl)ether (tBuMe,SiOTf. Imldazole, DMF 82% yield) and the dithiolane 

IO* was hydrollzed (Mel, CaCO,. acetone/HzO) IO aldehyde I I (70% yield). 

We also Investigated the possibilny of obtaining the analogous Intermediate in the cychc form. In order IO 

achieve this goal, the dlol ester 9 was saponified with sodium hydroxide in aqueous methanol, acidified IO pH 4. 

2nd the resulting acid was lactomzed by heatmg In tolucne ar 9tPC for 3 day5 IO afford lactone 12 III X20 yield 

(Scheme 2) The p-hydroxy lacrone 12 was then transformed into I-buryldlmethylsilyl ether 13 (85% yield). 

Although a number of different reaction con&Ions were Iried. every atrempl IO hydrollze the dlrhlolane IO 

aIdehyde 14 was unsuccesseful. Most of the condmons developed. afforded only extensive decomposnion of the 

starting material. These negative results can be ascribed IO the instability of the P-hubsmuted 6-lactonc ring. The 

Inability IO obtain the cyclic form 14 is not a very serious problem since most of the reponed syntheses of 

mevmic derivatives postpone the lactone-cycliwtion IO a later stage of the synthetic scheme.’ Moreover such 

cyclization step may well be unnccehsary for the blological acrlvity Gnce II 15 well known that rhe active forms 

of mevinohn and compacrin are the relpectlve open-chain dihydroxy ;icids ’ 

9 __) oJJ& .._......) oJJj+;o 
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R=H I2 

R=tBuMe+I 13 

In summary. we have reported a new ;Ind Intcrchrlng 3ppllcation 

ovazolidmes IO the diastcrco- and entintm~electlvc synthchlb of compound I I 

tor mcrnlpulatlon to more complex >IrucIurc5 ~lllow~ng .i porcnrial .ICC’C\\ lntcl .t 

tlerivarivs5. 
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(n-hexane/AcOEI 96/4). aldehyde 11 was isolated in 70% yield. IH NMR (CDCI,, 2OOMHz) 6: 0.10 (12H. s). 
0.85 (9H. s),0.91 (9H. s), 1.44 (9H. s), 1.93 (2H.dd. J=S.71. 57lHz). 2.38 (IH.dd. J=l4.18. 709Hz). 2.49 (IH, 
dd. J=l4.18. 5.26Hz). 4.11 (IH, dt, J=l.ll, 5.7lHz). 4.31 (IH. ddt. J=7.09. 5.26, 5.71Hz). 9.62 (IH, d, 
J=l.l IHz). 13C NMR (CDCI,, 50.3MHz) 8: -4.4, -4.1, 17.8 18.1, 25.6. 25.7, 27.9, 40.4. 43.7. 65.3, 74.6, 80.4, 
201.2. IR (CHCI,) V: 2975, 1735, 1370. 1250, 1030. 830cm 1.1a]uZ=-l.40 (c 0.70, CHCI,). 

B-Hvdroxv lactone 12. A solution of I-butyl esIer 9 (479 mg, 1.64 mmol) in methanol (I5 ml) was treated 
with IN NaOH (8.2 ml) and stirred for 90 min aI room temperature. After adding 5% aqueous HCI until pH 4, 
the reacnon mixture was concenu’dted and then extrdcted with AcOEr. The orgamc exuacts were dned over 
sodium sulfate filtered and the solvent evaporated under reduced pressure. The resulting crude acid was 
dissolved in toluene (40 ml) and heated at 90°C for 3 days. Evaporauon of rhe solvent until l/3 of the Iniual 
volume allowed the precipitation of the lactone 12 which was filtered and used wIthout funher purificauon. 
(82% yield). IH NMR (CDCI,, 200 MHz) & I .89 (I H. ddd. J= I3 30. 10.30. 2.5 I HZ). 2.18-2.29 (I H, m), 2.43 
(lH. bs). 2.65-2.75 (2H. m). 3.20-3.40 (4H. m), 4.45 (IH. m). 4.68 (IH, d. J=5.28Hz). 4.80 (IH. ddd. J=lO 30. 
S.28 3 30Hz). “C NMR (CDCI,, 50.3MHGz) 6: 33.0. 38.3. 38.6, 38.8, 55.9.62.3. 79.5, 170.1. , . 

Lactone 13. A solution of hydmxylactone 12 (187 mg. 0.85 mmol) in dry DMF (840 ul) was treated a~ 
room temperature with imidazole (127 mg, 18.7 mmol) and IBuMezSiOTf (215 ul, 0.93 mmol). AfIer 3 h, water 
was added and the resulting mixture was exaacted with AcOEI. The organic exIracIs were dried, filtered and the 
solvent evaporated under reduced pressure. The crude prduc~ was purified by flash chromatography 
(n-hexane/AcOEI 8/2) IO give rhe lactone 13 in 82% yield. ‘H NMR (CDCI,. 2OOMHz) 6: 0.09 (6H, s). 0.88 (c)H. 
s). 1.82 (lH. ddd, J=l3.72. 10.57. 2.3Hz). 2.13 (IH, ddd. J=l3 72, 3.33. 3OOHz). 2.60 (2H. d, J=3.80Hz). 
3.20-3.30 (4H. m), 4.10-4.45 (IH, m).4.69 (IH. d. J=5.S6Hz), 4.78 (IH. ddd, J=lO.57, 5.56. 3.34Hz). 13C NMR 
(CDCI,, 50.3MHz) 8: -4.2, 17.8. 25.6. 33.4. 38.6, 38.7, 39.1. 56.0. 63.3. 793. 169.2. IR (CHCI1) v: 2920, 173.5. 
1240. 1080 cm I. [alI,25=-7.20 (C 0.25. CHCI,). mp 68C. 

REFERENCES AND NOTES 

Endo.A. J.Med Chem. 1985. 2X. 401 Vega.L.: Grundy.S. JAmer Med.A.\.soc 1987. 257(l), 33 and ref. 
Iherem. 
For an extensive review ot’ the \vnIhcsi\ of mevinic acids see Rosen.T.. Hea1hcock.C.H Tcwuhedron 
1986.42.4909. 
SI0kker.G E : H0ffman.W F.. A1berIs.A.W : Crugw.E.J.. Deana.A.A.. Gilti1and.J.L.: Huff,J.W : 
Novel1o.F.C.; Pruch.J.D.: Smirh.R.L.: WIl1ard.A.K. J.Med Chn. IY85.28. 347 
a.Bernard1.A.; Ca;danI,S.: Poh,G.; Sco1asIico.C. J Org.Chem 1986, 51. 5042. b.Bernard1.A.; CardamS.: 
PilaIi,T.; Sco1asIico.C.; Vil1a.R. ./.Org Chem. lY88. 53, 160. c.Bernardi.A.: Curdani,S.: Colon1bo.L.; 
Gennari,C.: ScolasIico,C.: VenIurinI.1. Terrahedron 1988. 44. 5563. d.Cardani,S.; Po1i.G.; Sco1asIico.C.. 
V1l1a.R. Tetrahedron 1988. 44, 5929. e.Bernardi,A.; Sco1asIico.C.: Vil1a.R. Tcrrahedron Lerf. 1989, 3733. 
f.Cardani,S.; Gennari,C.: Scolas~ico.C.; Vil1a.R. Terrahedron 1989, 45. 7404. g.BernardI,A.; CardamS.: 
Sco1asIico.C.; Villa,R. Tetrahedron in the press. 
The absolute configuration of 5 was determined as reponed in ref.4g. 
Chen.K.-M.: Hard1mann.G.E.: Prasad,K.; Repic.0 ; Shapir0.M.J. Terrahcdron Len. lY87. I55 
Kiyooka,S-i: Kuroda.H.: Shimasaki.Y. Terrahedron Ltrr 1986. WY and ref.Iherein. 
Dithiolane 10 was shown IO be optically pure (2 98% ee) b! ‘H NMR specrroscopy in the presence of 
Eu(hfc), as chiral shift reagent. 
A1berI.A W ; Chen.J.: KuronG.. Hunr.V.. Huff.J.. Hoffman.G . Ro1hrck.J.: L0pez.M.: Jo\hua.H.. 
Ham5.E.. PaIcheI1.A . Managhan.R.. CurrieS.. SIap1ey.E.. Albers-SchonbergG.: Hensens. : 
t 1irschfrcld.J.: HoogsIein,K.: 1.Iesch.J . Springer.J. Proc Nor1 Acad Sc1.U S A lY80. 77. 39S7 


