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STEREOSPECIFIC SYNTHESIS OF (i)-ﬁ-SANTALOL

Kikumasa SATO, Osamu MIYAMOTO, Seiichi INOUE, and Kiyoshi HONDA
Department of Applied Chemistry, Faculty of Engineering,
Yokohama National University, Tokiwadai, Hodogayaku, Yokohama 240

A stereospecific synthesis of l-acetoxy-5-bromo-2-methyl-2-cis-
pentene in 4 steps starting from 3-formyl-5,6-dihydro-2H-pyran,
dimer of acrolein, followed by alkylation of 2-ethoxycarbonyl-3-
methylbicyclo[2.2.1]hept-2-ene with the bromide furnished a facile
synthesis of (t)—ﬁ—santalol.

East Indian sandalwood o0il is a prized essential o0il of sweet woody fragrance.
A-Santalol Ql) and”ﬂ-santalol QE) account for about 90% of the o0il and are gener-
ally considered to be responsible for the basic sandalwood note. Although many
papers have been reported on the synthesis of ﬁ—santa101,1'4) those methods do not
permit the accumulation of large amounts of material owing to low or unspecified
stereoselectivity or low overall yields. Here we report a new method of the
stereospecific synthesis of 2, which features the novel use of a dihydropyran as
the key precursor of the side-chain unit with cis-trisubstituted olefinic linkage

and involves a bicyclic d,ﬁ-unsaturated ester as the other synthetic component.

4, R = CH,yO0H 6, X=Br
1 2 5, R= CHz 7, X= 0Ac

Reaction of 3-formyl-5,6-dihydro-2H-pyran (3)5) with sodium borohydride in
ethanol at room temperature gave S-hydroxymethyftg,6—dihydro—2ﬁ—pyran gi) in 76%
yield, which was subjected to Birch reduction with sodium (large excess) and
ethanol (1 equiv) in liquid ammonia at —50 °C to afford 3-methyl-5,6-dihydro-2H-
pyran (5) in 80% yield. Reaction of 5 with triphenylphosphine dibromide in
aceton{;}ile—chlorobenzene (3:1) at reflux for 20 h gave 1,5-dibromo-2-methyl-2-
cis-pentene (6) in 69% yield, which was treated with sodium acetate in DMF at
room temperature for 12 h to effect selective displacement of the allylic posi-
tion yielding l-acetoxy-5-bromo-2-methyl-2-cis-pentene (7) in 64% yield, homo-
geneous on g.l.c., b.p. 70-72 °C at 0.4 mmHg; § 1.19 (Sﬁ?’s), 2.00 (3H, s), 2.60
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(2H, m), 3.40 (2H, t), 4.60 (2H, s), and 5.60 (1H, m).
The Diels-Alder adduct £§)6) of cyclopentadiene and ethyl Y-bromocrotonate was
catalytically hydrogenated to give the saturated ester 9 in 90% yield, which was
converted into 2-ethoxycarbonyl-3-methylbicyclo[2.2.1]hept-2-ene ng) in 40% yield
with DBU (1 equiv) in DMSO at 80 °C for 6 h, whereas the treatment of 9 with sodium
ethoxide in DMSO at 80 °C for 12 h yielded a tricyclic ester 11 in 60% yield.
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13, R = CHyOH
14, R= CHoBr 11

Treatment of the ester 10 with lithium diisopropylamide in THF-HMPA (4:1) at
—-78 °C followed by addition oflzfyielded 12 in 76% yield after purification by
column chromatography on silica gel. The exclusive & and exo alkylation was
confirmed by satisfactory n.m.r. spectrum [$ 2.50 and 2.60 (1H each, s, C-1-H and
C-4-H), 4.83 and 4.96 (1H each, s, =CH2)].7) When 12 was treated with diiso-
buthylaluminum hydride (2 equiv) in toluene at —78 °C for 1 h, 2-endo-methylol
compound 13 was obtained in 86% yield with the terminal acetate group completely
retained. The alcohol 13 was converted with phosphorus tribromide to 14 which
was treated with lithium aluminum hydride in THF at reflux for 30 h to afford 8-
santalol 92) in 72% yield. The structure was confirmed by the comparison of i.r.
and n.m.r. spectra and the retention time on g.l.c. with those of a sample from
natural sources.
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