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SYNTHETIC STUDIES ON SPIROVETIVANES. II. STEREOSPECIFIC TOTAL SYNTHESIS OF

dl-HINESOL,1 d1-0-VETISPIRENE, AND d1-B-VETISPIRENE (d1-B-ISOVETIVENENE).
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In the previous communication,2 we reported the facile method of constructing the
spiro[4.5]decane system by acid-catalyzed spirocondensation of a 4-(3'-formylpropyl)-3-
cyclohexenone derivative and its application to the stereospecific synthesis of dl-B-vetivone,
one of the representative spirovetivanes.

We report here the stereospecific synthesis of three spirovetivanes, hinesol i,4
5,6

R . 7 . . .
(B-isovetivenene'), in racemic form, using the
-~

a-vetispirene E)S and B-vetispirene

P PP PP s 2 o s
intermediates prepared 1n the synthesls of p-vetivone.

Me Me
) Me Me
H “Me H Me
1 2 3
A Ar o
dl-Hinesol 1’ ——— The saturated ester 6,2 obtained by catalytic hydrogenation
of the conjugated ester i? was selected as the starting compound. In view of the steric

course of catalytic hydrogenation, stereochemistry of the asymmetric center alpha to the

ester group was assigned as depicted in 6, which was unambiguously confirmed by the chemical

means.8 Deketalization of.g (aqueous oxlic acid - DME, 25°) afforded the ketone LE’Q,IO

which was converted [(PhO)sPMe'I - BFS-OEt2 in MeCN, 25°, 5 hr] to the conjugated ketone L;.IO
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The iodomethyl group of 1; was reduced (Zn - AcOH, 25°, 1 hr) affording 13,10 which was

converted to the thioketal L§,9’10 mp 84.5 - 85.5° (~70% from g). The ester 19,10 obtained

on desulfurization of 15 [Raney Ni (W-2), EtOH, reflux, 4 hr] was treated with methyl lithium

(DME, 40°, 2 hr) affording a liquid (~70%), which was purified by preparative glpc (5% SE-30

10

on Chromosorb W, 160°) to give dl-hinesol L,g’ identical with natural hinesol11 by spectral

(ir, 100 MHz nmr, mass spectrum) and chromatographic comparison. This was further converted
to dl-hinesol acetate (identical with natural material by spectral and chromatographic

comparison).

dl-a—Vetispirene 2 ——— The conjugated ester 42 was treated with acid (2N HC1 -
o £ ~

9,10,12

DME, 25°, 3 hr) affording the ketone 3 mp 116 - 118°, (85%), which was converted

[(Ph0)3PMe-I - BF 'OEtz - MeCN, 25°, 15 hr] to the iodomethyl derivative }3,13 [vmax (CHC13)

3
1710, 1660 cm_l]. Reduction of 19 (Zn - AcOH, 25°, 1 hr) gave the ketone 29,13 which was

9,10

transformed into the thioketal 21, mp 93 -~ 94° (74% from é). Desulfurization of 21

9,1

[Raney Ni (W-2), EtOH, reflux, 5 hr] afforded the diene ester gg, »10 [65% after preparative

glpc purification (5% SE-30 on Celite 545, 160°)], which was subsequently treated with methyl

10

lithium (DME, 40°, 40 min) giving the rather unstable alcohol 23. Dehydration of 23

(camphorsulfonic acid - benzene, 50°, 16 hr) afforded a liquid, which was purified by

9,1

preparative tlc14a to give dl-a-vetispirene EJ »10 (85% from 22), identical with natural

ot-vetispirene15 by spectral {ir, uv, 100 MHz nmr, mass spectrum) and chromatographic comparison.

dl-B-Vetispirene (dl-B-Isovetivenene) i’ _ Starting from the conjugated
ketone Eﬁ, the conjugated diene system present in B-vetispirene was constructed by two ways.

First, the conjugated ketone 14 was reduced (NaBH4 - MeOH, 0°, 40 min) giving the allyl alcohol

17,lU which was dehydrated (camphorsulfonic acid - benzene, 25°, 15 hr)Lo to afford the

la g

conjugated diene ;ﬁ,9’17 (68% from 14 after preparative tlc purification14b). In the second
route, acetylation of ;3 (Ac20 - BF3-OEt2 - DME, 25°, 3 hr) produced the enol acetate 29’18

(68% based on reacted ;3,19 after preparative tlc purificationl4b), which was reduced20

[Fe(CO)s - Bu,0, 146°, 6 hr] affording the conjugated diene 24 (40% after preparative tlc

2
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was obtained. Subsequent dehydration of 25 (POCl3 - pyridine, 25°, 3 hr) gave a liquid,

which was purified by preparative glpc (5% SE-30 on Celite 545, 150°) affording
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dl-B-vetispirene 239’10 (~60% from ag), spectroscopically (ir, uv, 100 MHz nmr, mass

spectrum) and chromatographically identical with natural B-vetispirene.
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vmax (CHC13) 1727, 1635, 1600, 892 cm™*; Amax(MeOH) 232 nm (e 13,800); §(CDC13, 60 MHz)
0.85 (3H, d, J = 6.5 Hz), 3.74 (3H, s), 4.97 (IH, br.s), 5.05 (IH, br.s), 5.69 (IH, m),
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m/e 278 (M*).

The starting compound.l4 was recovered (~ 35%) under these conditions. Although 14
reacted entirely under forclng conditions, the yield of 26 was remarkably lowered
owing to decomposition of 26.
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