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TOTAL SYNTHESIS OF (+I-DIHYDROMEVINOLIN 

J. R. Falck* and Yuh-Lin Yang 

Department of Molecular Genetics 

University of Texas Health Science Center At Dallas 

Dallas, Texas 75235 U.S.A. 

Summary: The potent hypocholesterolemic agent (+)-dihydromevinolin was synthesized from 
chiral pyranoside 5 and octahydronaphthalene 2 which was obtained from maleic anhydride 
Diels-Alder adduct L by intramolecular sulfoxide acylation and methyl cuprate addition. 

The fungal metabolites compactin (1> and mevinolin (2) have gained prominence' as 

hypocholesterolemic agents because of their low toxicity and extremely potent competitive 

inhibition of 3-hydroxy-3-methylglutaryl coenzyme A (RMG-COA) reductaae2, the rate 

limiting enzyme in cholesterogenesis. In contrast, their equally potent congeners 

dihydrocompactin3 (2) and dihydromevinolin4 (A) have been less well studied, due in 

part to limited availability from natural sources. Recently, we disclosed a convergent 

approach to the mevinic acids involving union of chiral pyranoside 2 with an appropriate 

hydronaphthalene fi (eq. 1) and its application to (+)-dihydrocompactin5. The 

versatility of this approach is demonstrated herein by the first total synthesis of 

(+)-dihydromevinolin6. 

1 Compactin: R = H , X=A:I’: 3 

2 Mevinolin : R =Me, X=A ’ 4 

5 

Oihydrocompoctin 

Dihydromevinolin 
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R = X= H 

R =Me, X=H 
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Entry into the mevinolin series (Scheme I) was achieved by intramolecular acylation 

of sulfoxide' z (mp 155-156'C), esterification, and subsequent thermal 

dehydrosulfenylation affording mainly cis-fused dienone i. Smooth conjugate addition of 

methyl cuprate 
Id 

"' and NaOMe catalyzed equilibration yielded 2 (mp 5J-58"C, 35% from 

1). Sequential ketalization of 2 and LiAlH4 reduction evolved 10 (mp 81-83'C, 91%) - 
which was converted to sulfone 11 (mp 203-204"C, 48%) by simultaneous ketal cleavage and - 

alcohol-iodide interchange using in situ generated trimethylsilyl iodide', sulfonylation 

with benzenesulfinate anion supported on Amberlyst A-26 10 , and BF3-Et20 catalyzed 

thioketalization. 
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(a) 2 equiv LiN(SiMe3)2, THF, -78”C, 5 days; then -4O"C, 8h; (b) CH2N2; (c) 

P(OMe)3, CC14, SS'C, 5h; (d) Me2CuLi, Et20, O'C, 0.5h; (e) NaOMe, MeOH, 40°C. 24h; 

(f) (HOCH2)2. TsOH, PhH, 80°C. J2h; (g) LiA1H4, THF, 2h; (h) Me3SiC1, NaI. 

CH3CN, 0.5h; (i) PhS02-Amberlyst A-26, PhH, 80°C. 5h; (1) HS(CH2)3SH, 

BF3*Et20, CH2C12,15h. 

Alkylation of the dianion 
11 

of racemic 11 with 2 
12 

secured 12 (95% based on - - 

recovered 11) as a diastereomeric mixture (Scheme II). - Dithiane hydrolysis with HgC12, 

sodium amalgam excision of the phenylsulfone 13 and stereospecific ketone reduction 

resulted in 13 (mp 145-146'C, 52%) and an equal amount of diastereomer which were - 

separated chromatographically (Si02, 1:l Et20/hexane, Rf - 0.46 and 0.39, 

respectively). Elaboration of 13 required N,N'-dicyclohexylcarbodiimide (DCC) - 

esterification with (S)-(+)-2-methylbutyric acid (Aldrich), acidic lactol hydrolysis, 

pyridinium chlorochromate (PCC) oxidation14 to the corresponding lactone, and HF 

desilylation affording i (53%) identical in all respects with an authentic sample 
15 

, 

mmp 131°C (lit.4 mp 131-132'C). 
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Scheme II 
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(a) 2 equiv BuLi, 20% HMPA/THF, O'C, 30 min; (b) 5, THF, -78’C. warm to rt, 4h; (c) 

HgC12, CaC03, CH3CN/H20 4:1, BO'C, 8h; (d) 6% Na(Hg), MeOH, lh; (e) L~(s-Bu)~BH, 

THF, O'C, 0.5h; (f) s-(+)-CH3CH2CH(CH3)C02H, DCC, DMAP, CH2C12, 72h; (g) 10% HCl/THF 

3:5, 5O'C. 4h; (h) PCC-A1203, CH2C12, 8h; (i) 48% HF/CH3CN l:lO, 50°C. 6h. 
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