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A New Synthesis of (E,E)-Tricyclohexaprenol
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Abstract: (E,E)-Tricyclohexaprenol has been synthesized by addition of the isocopal-12-en-15-yl
radical to a 3-hydroxy-2-methylene alkenenitrile, stereoselective elimination of acetic acid from the
acetylated adducts, and reduction of the cyano group into a methyl via the corresponding amine.

In a recent letter, we have described the radical-based synthesis of (Z,Z)-tricyclo-
hexaprenol 1 — a possible precursor of a family of tricyclic geoterpanes — starting from
isocopalenyl iodide 2 and the substituted acrylate 3.1 We now report that this strategy also
allows the selective obtention of (E,E)-tricyclchexaprenol 4 — another possible precursor of
the same geoterpanes — provided that the isocopalenyl radical is added to the acrylonitrile
5 2.4 (Scheme). When the so obtained diastereomeric adducts 6 are acetylated and treated
with 1,8-diazabicyclo[5.4.0lundec-7-ene (DBU), a 8:2 mixture’ of Z/E a,B-unsaturated nitriles
7 4 is formed in 62% yield.
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After chromatographic separation of the nitriles 7, the cyano group of 7-Z had to be reduced
into a methyl to give (E,E)-tricyclohexaprenol 4. For this purpose, we first transformed 7-Z
into the corresponding aldehyde [i) diisobutylaluminium hydride, tetrahydrofuran (THF),
—40 °C; ii) aqueous p-toluenesulfonic acid, 0 °C] but, not quite unexpectedly, variable
amounts of the E o,B-unsaturated aldehyde were also obtained. This outcome led us to carry
out the desired conversion by an alternative sequence: after reduction of the nitrile 7-Z into
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the amine 8, the latter was transformed into the corresponding dimethylamine 9 according
to the procedure of Charles® and then into the allylic chloride 10 by a modified von Braun
reaction;? finally reduction of the chloride 10 with lithium triethylborohydride and
deprotection of the hydroxy group gave (E,E)-tricyclohexaprenol 4 8 (Scheme). '
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Scheme. a) 2 (0.13 mmol), 5 (0.88 mmol), n-Bu3SnH (0.29 mmol), ether (12.5 ml), hv (300 W tungsten
lamp), reflux, 8.5 h (40% yield); b) acetic anhydride, 4-(dimethylamino)pyridine, toluene; ¢) DBU, toluene,
reflux, 5 days (b + ¢: 62%; 7-Z/7-E = 8:2; 23% of starting 6 are recovered); d) AlHa, ether, 0°C > r.t.,, 2 h;
e) {(CH20)n, MeOH, reflux, 1.5 h; then NaBH3CN, r. t., 1 h; f) CICO;Et, K2CO3, toluene, 0 °C, 1 h; then
r.t, 1 day; g) LiBHEt3, THF, 1. 1., 0.25 h (d - g: 43%); h) n-BugNF, THF, r. t,, 8 h (81%).
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