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VINYLSILANE-MEDIATED POLYENE CYCLIZATION. SYNTHESIS OF THE
OCTAHYDRONAPHTHALENOL PORTION OF DIHYDROCOMPACTIN.

Steven D. Burke,** Jeffrey O. Saunders, Jeffrey A. Oplinger, and Charles W, Murtiashaw
Department of Chemistry, University of South Carolina, Columbia, South Carolina 29208

Abstract: A synthesis of the octahydronaphthalenol portion 12 of the HMG-CoA reductase inhibitor
dihydrocompactin (1) is described, wherein a vinylsilane-terminated polyene cyclization and variants of
the Claisen rearrangement provide key elements of regio- and stereocontrol.

An earlier report from these laboratories described a spiroannulation based upon an intramolecular
vinylsilane acylation.l Our interest in developing a dihydrocompactin (1)2 synthesis led us to investi-
gate a related bicyclization by which the octalone 2 would be produced from the vinylsilane 3. In
addition to the well-precedented3 conversion of internal E-olefin sp2 geometry in 3 to trans ring-fusion
sp3 stereochemistry in 2, such a process would exploit the “superproton” behavior of the silyl residue to
regioselectively generate the C3-C4 unsaturation.4 The implementation of this synthetic strategy for
the octahydronaphthalenol portion of dihydrocompactin (1), with stereocontrolled generation of five
contiguous asymmetric centers, is described herein.
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The first of two routes to the precursor of dienic acid chloride 3 is outlined in Scheme 1.5 Addition of
phenyldimethylsilyllithium6 to trans-crotonaldehyde in tetrahydrofuran at -100°C gave the allylic
alcohol 4 (55%). Acylation of 4 with 5-methoxypentanoyl chloride gave ester 5 (87%), which was sub-
jected to an Ireland ester enolate Claisen rearrangement7 to give the y,5-unsaturated acid 6a (mp 50-
51°C). Treatment of 6a with ethereal CHaN3 afforded ester 6b (64% from 5), which was shown by glass
capillary GC8 to favor the indicated diastereomer by a 42:1 ratio.9 The aldehyde 6¢ was best produced
(89%) by over-reduction (LiAlHy4, Et20, 0 - 25°C) and reoxidation with Collins reagent.10 Addition of
vinylmagnesium bromide (THF, -78°C) to 6¢ gave the allylic alcohol diastereomers 7 (75%), which
converged to a single dienic aldehyde 8 (81%). Straightforward Wittig homologation and hydrolysis
gave the aldehyde 9a (98%) which afforded the carboxylic acid 9b (Jones reagent, 25°C, 30 min, 88%).
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(a) CICO(CH2)4OMe, PhH, pyridine, 0 —» 25°C, 6 h. (b) LDA, THF, -78°C, 45 min; t-BuMe3SiCl,
TMEDA, -78 - 25°C, 3 h; 5% aq HCI, 12 h. (¢) CH3aNo, Et20, 0 — 25°C. (d) LiAlH4, Et20, 0 -» 25°C.

(e) CrO3-2 pyr, CH2Cls. (f) HoC =CHMgBr, THF, -78°, 20 min. (g) HoC =CHOEt, Hg(OCOCF3)2; PhH,
sealed tube, 200°C, 2 h. (h) PhgP=CHOMe, THF, -78°C, 1 h. (i) 5% aq HCI, THF, 25°C, 2 h.

() HaCr207, aq acetone, 25°C, 30 min.

The use of two variants of the Claisen rearrangement11 in this sequence accomplished three require-
ments: (1) generation of the vinylsilane moiety; (2) control of the relationship between the C1 and C2
stereocenters; and (3) the establishment of the E-disubstituted central olefin. Each of these conse-
quences follow directly from the inherent stereccontrol elements of the Claisen rearrangement.

A second route to 9b is detailed in Scheme I1.5 Coupling of the acid chloride from 6a with [1-lithio-5-
(t-butyldimethylsiloxy)pentylldiphenylphosphine oxide (THF, -78°C) gave a mixture of diastereomeric
phosphine oxides 10 in 83% yield.12 Carbonyl reduction with DIBAL (i-BugAlH) in Et20 at-12°C
followed by treatment of the resulting alcohols with NaH (THF, 25°C, 18 h) gave the diene 11 (80%,
trans/cis=11).13 Exposure of 11 to Jones reagent at 0°C resulted in cleavage of the silyl ether and
oxidation to the carboxylic acid 9b (85%).

Reaction of 9b with 10 eq of oxalyl chloride (CgHg, 25°C, 8 h) followed by removal of the volatile
components in vacuo gave the crude acid chloride 3, which was used without purification. A solution of 3
in CH2Cl2 (0.18 M, -78°C) was treated with 3 eq of SbCl5 (1 M in CH2Clg). After 10 min the reaction was
quenched with aq NaHCOj to afford, after standard work-up and silica gel chromatography, the desired

octalone 2 in 51% yield. Other combinations of Lewis acids (TiCly, SnCly, ZnClg, AlCl3, EtAICIg,
Et2AlICl, BF3-Et20, AgBF4, SbCl3, SbF3) and solvents (CH3Clg, CHCl3, CeHg, CH3NO2) at various
temperatures were less effective.
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(a) (C1CO), PhH, 25°C, 8 h. (b) PhoP(0O)CHLi(CHj3)408iMegt-Bu, THF, -78°C, 30 min. (c) i-BugAlH,
Et20, -12°C, 2 h. (d) NaH, THF, 25°C, 18 h. (¢) H3Cr207, aq acetone, 0°C, 30 min. (f) 3 equiv SbCls,
CH3Clg, -78°C, 10 min. (g) KBH (sec-Bu)s, THF, 0 - 25°C, 1 h.

The gross structure of 2 was apparent from the IR (vg—o = 1718 ecm-1) and mass (parent at m/e 236)
spectra. Evidence for the relative stereochemistries at C1, C4a, and C8a was available from a J-resolved
2D 1H NMR experiment,14 wherein the angular proton at C8a was found to be strongly coupled to two
others withJ=11.3 and 11.4 Hz.

Conclusive proof of structure was obtained by x-ray diffraction analysis of the axial alcohol 12 (mp
61-62°C), derived from 2 by reduction with KBH(s-Bu)315 (THF, 0 — 25°C, 74%). An ORTEP drawing of
12 is shown in Figure 1.16

FIGURE1

In summary, a novel and convergent route to the octahydronaphthalenol portion of dihydrocom-
pactin has been developed. The refinement and application of this sequence to the synthesis of the
mevinic acids is underway.
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