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Abstracf: Two enantioselective routes to the octalin d&l I are described, featuring cationic polyene cyclization 
mediated by a vinylsilane terminating group and a benzenedimethanol metal initiator. Further transformations 
resulting in formal and total syntheses of (+)-compactin and (+J-dihydrocompactin, respectively, are also reported. 

Numerous synthetic approaches to the hypocholesterolemic mevinic acids have been reported,2 often 

featuring Diels-Alder or aldol constructions of the hydronaphthalene subunit.3 We have explored an alternative 

strategy toward these medicinally-significant substances that employs an acetal initiated cationic polyene 

cyclization4 terminated by a vinylsilane. This route directly emplaces the alkene and secondary alkoxyl groups 

with the required contrathermodynamic regio-5 and stereochemistry, respectively, in the bicyclic product. 

Reported here are enantioselective syntheses of dihydrocompactin6 and compactin by the approach outlined 

antithetically in eq 1, with bicyclic diol lsm as an intermediate in common. 

Compactin Dihydrocompactin 1 SiMq 

Achiral ynone 2 (Scheme I) was formed in 99% yield by acylatid of the lithium acetylide from (I- 

butyldiphenyl)siloxypropyne with &valerolactone. Oxidation to the aldehyde8 and conversion to the benzene- 

dimethanol acetal9 were followed by a Noyori asymmetric reduction10 to provide propargylic alcohol 3 in 90% 

enantiomeric excess. 1 1 Temporary desilylation.12 stereoselective alkyne reduction with sodium bis(2-methoxy- 

ethoxy)aluminum hydride (Red-Al@),13 resilylation I4 of the primary hydroxyl, and acylation with propionyl 

chloride gave the fruans-allylic propionate 4 (88% overall from 3). Ireland-Claisen rearrangementI of 4 via the 

(E)-silylketene acetal gave, after conversion to the methy ester, the (E)-alkene 5 in diastereomeric ratios of 6 + 

8: 1, differing at the center marked (*). The four contiguous sp2 and sp3 stereogenic centers in 5 were thus 

established via the well-known features of the Claisen rearrangement transition state. l6 

Installation of the vinylsilane residue required homologation of the aldehyde derived from 5. A 

modification of Takai’s procedure17 was employed that resulted in a dramatic increase in the rate of formation of 

trans-vinylsilane 6. Sonication 18 of the heterogeneous mixture at 50°C increased the reaction rate by 
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PPTS. PhH. reflux (93%) CH$l,. 0 + WC (93%) 

2 
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25-Z; CH,N?. Et,0 

-la, + -78°C 
3 

0 + 25°C (97%) 
(91%. 86:14) 
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1) i-Bu+lH. THF. 

-78’C (91%) 
1) TiCh. CHf& -78°C 

OTBDPS (73%. 68:32) 

2) (COCl~,.DMSO. 
CH,C12. -6O’C; Me 2) Bu,NF. THF, 25°C 

Et,N. -60 -+ 25’C 
(95%) 

3) Na/NHJ. THF. -WC 
3) Me$XHBr~. G-Cl,, (97%) 

THF. ulhas0und. 6 SiMe, 

50°C [91% (2 steps) 72:28] 

approximately twenty-fold, minimizing the extent of randomization of the a-chiral center in the aldehyde 

substrate. Cyclization substrate 6 was thus produced as a 2 -+ 4:l mixture of diastereomers, with the indicated 

configuration (*) predominating. 

Treatment of acetal6 with 1.5 equiv of Tic4 in CH2Cl2 at -78OC triggered polyene cyclization to give 

octalins 7a (as a mixture carried over from 6) which were separated by flash chromatography.19 Cleavage of 

the silyl ether with fluorideI and reductive removal of the acetal remnant gave diol 1 (92%), which was 

spectroscopically identical to an authentic sample.3m 

Noteworthy features of the bicyclization step are: (1) the selective displacement of the “equatorial” acetal 

oxygen.20 (2) the emergence of five contiguous asymmetric centers controlled by the equatorial deployment (see 

eq 1) of the siloxymethyl substituent, and (3) the successful involvement of the (E)-vinylsilane,*l which cannot 

provide optimal stabilization via the l3-effect.2 

A streamlined synthesis of the Funk-Zeller diol 1 is presented in eq 2. Ireland-Claisen rearrangement 

substrate 8 was synthesized in 47% overall yield from F-valerolactone by a sequence analogous to that used to 

produce 4 (Scheme I). Stereogenicity transfer from the allylic propionate 8 to the y,&unsaturated ester 9 

proceeded with >13:J diastereoselectivity. Homologation of the derived aldehyde via the modified Takai 

procedure17 (vi& supra) gave the (E)-vinylsilane 10 in ratios of 3 -+ 51, differing in configuration at the 

indicated carbon. Tick-induced bicyclization afforded octalins 7b (76:23), which were separated at this stage 

by flash chromatography. lg Reductive cleavage of both benzylic ether linkages with sodium in ammonia gave . 
the scaler&23 diol 1 in twelve steps from &valerolactone. 

Production of (+)-dihydrocompactin from 1 involved an adaptation of Heatbcock’s protocol,3h except 

that we did not require a resolution. Bis(acylation) 24 of diol 1 with (S)-2-methylbutyric acid followed by 

&zE::@;e ;;;;;;;;;F&l Ei: ;;;;:7b !-=&Cl (‘2)” 

(8:%. 93:7) 
-6O-+?YC ’ 

8 9 3) Me$iCHBr2, CtCl,, 
1. SiMe, 

THF. Ultr~Ollnd, 50°C 

197% (2 steps). 80:20] 
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1) (COClh, DMSO. 
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I) NaBb. MeOH. 

Dihydroeompsctin 
2) p-TsOH. PhH (83%) 

1) t-BuPb$iCL 
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13 cHtc12P996) 
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selective saponification of the less hindered ester gave primary alcohol 11 (Scheme II). Heathcock’s 

ketophosphonate route for the introduction of the hydroxylactone moiety provided (+)-dihydrocompactin, which 

was identical to an authentic sample>a 

The Funk sequence3m for effecting net dehydrogenation via bromination/double dehydrobromination 

was applied to the mono TBDPS ether l4 of 1. Vicinal dibromide 13 was formed (97%) and subjected to 

dehydrohalogenation with DBU, affording the product of successive 1,2- and 1,4-eliminations in modest yield, 

Acylation of the axial secondary hydroxyl group with (s)-Zmethylbutyric acid via the Steglich procedure (99%) 

and silyl ether cleavage (94%) gave hexalin 14, an intermediate in Heathcock’s synthesis of (+)-compactin.3h 

In summary, a nineteen step total synthesis of (+)-dihydrocompactin and a formal synthesis of (+)- 

compactin have been completed. The vinylsilane terminated/acetal initiated cationic cyclization route is well- 

suited to the production of bicyclic intermediate 1 and is unlike any of the other reported strategies.23 
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