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A NEW SYNTHESIS OF SPIROVETIVANES VIA THE SPIRO-ACYLION INTERMEDIATE
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Much attention has been directed recently towards the development of new synthesis of
sesquiterpenes with a spiro[4,5]decane carbon skeleton.l) In successful synthesis of these
sesquiterpenes, stereoselective construction of the spiro-cycle ring system and regioselective
introduction of the double bond into the synthetic intermediate are essential factors. We
have been interested in constructing stereoselectively the properly functionalized spirol[4,5]-
decane system generally suited for synthesis of spirovetivanes. We now wish to report a new
effective synthetic route to some spirovetivanes via spiro-acyloin key intermediate.

Treatment of the B,y-unsaturated ester (2) (bp 98-101°/28 Torr) prepared from the cyclo-

adductz)

of 2,4-bis(trimethylsiloxy)-1,3-pentadiene (1) with ethyl crotonate, with LDA,
followed by alkylation with ethyl 3-bromopropionate or ethyl 4-bromobutyrate proceeded highly
stereoselectively to give the diester (3) (bp*l 143-144°/1 Torr) or the diester (lo)*2 (bp
153°/5 Torr), respectively as a single product in high yield. The approach of the reagent
from the less hindered face opposite the secondary methyl group can be expected and this high
stereoselectivity was ascertained finally by identification of synthetic (+)-hinesol with an
authentic sample. Treatment of the diester (3) im toluene with Na in the presence of Me3SiCl
afforded the spiro-annelation product (5) (bp 123°/5 Torr, 79% yield), hydrolysis of which
provided an effective key intermediate (6) (mp 115-118°, 447 yield; IR (CHC13) Vv 3500, 1742;
lH—NMR (CDCl3) 8§ 4.05 (1H, s, _CH-OH) ), and the stereostructure of 6 was confirmed by obser-
vation of NOE enhancement (20%) between Cl-H and the secondary methyl protons. Reduction of
1 128°/15

and has been recently synthesized

*
Cl gave tbe spiro-ketone (8) (bp
3)

the mesylate (7) from the acyloin (6) with Zn—NH4

Torr, 99% yield), which is a constituent of vetiver oil
by BhichilD 1g,h) 1)

IR and 1H—NMR spectra with those of an authentic sample. Wittig reaction of the spiro-ketone

, Caine and Piers. The structure of 8 was ascertained by comparison of the
(8) with methoxymethylenetriphenylphosphorane (59% yield), followed by hydrolysis with 10% HC1
gave the aldehyde (9) (bp*l 95°/5 Torr; IR (CHC13) v 2680, 1718; 84% yield) as an epimeric
mixture. This mixture without separation at this stage was converted into (4)-hinesol (10)
and (+)-agarospirol (11) (3:2 mixture) in the usual way of three steps. Separation of the
mixture of hinesol and agarospirol is known to be troublesome and this was achieved by repeated
preparative TLC (silica gel). Synthetic (+)-hinesol was identified with an authentic
sample of natural hinesol4) by IR and lH—NMR spectral comparisons and GC.

On the other hand, synthesis of (t)—a-vetispirene (14) from the common intermediate (6)
was completed by regioselective introduction of the double bond at the five membered ring.
Thus, the acetate (12) (IR (CHC13) v 1757, 1742) of the spiro-acyloin (6) was treated with
methoxymethylenetriphenylphosphorane and subsequent hydrolysis with 10%Z HCl gave the
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(CH9) 7~ CO2Et
‘C02Et
. Me

(3) n=1
(4) n=2

CHO

(7) R=Mes
(12) R=Ac

(13) (14) (10) (11)

o,B-unsaturated aldehyde (13) (IR (CHC13) v 1678; 1

H-NMR (CDCl3) § 6.62 (Cl—H, 1H, t, J=1.5Hz))
The aldehyde (13) was converted into (+)-o-vetispirene (14) in the usual way of four steps.

The identity of the synthetic product (14) with an authentic sample was shown by comparisons

of their IR and lH-NMR spectra.lg)
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Notes and References

*1 Distilled from a Blchi Kugelrohr Distillation Apparatus.

*2 The synthesis of a variety of spirovetivanes from the diester (4) through the Dieckmann
condensation product will be reported elsewhere. In this Dieckmann reaction, the yield
was very low (0-3%) when NaH, NaOMe, NaOEt, MeSOCH,, K, and Na were used as a base catalyst
However, the high yield (79%) was obtained , when used KH at -20° in THF.
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