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The constituents of the essential oll of vetiver (Vetiveria zizanoides
Stapf) has been extensively studied, and some sesquiterpene alcohols have been
repcrted so far (1-6).

We have also studied on the fraction of the sesquiterpene alcohol of the
0il, and isolated four new alcohols, vetiselinenol, zizanol, cyclocopacamphenol
and epicyclocopacamphenol, beside khusimol (major component), valerianol (kusun-

ol) (7), p—eudesmol and elemol.

1) Vetiselinenol (I), CygHpaO (M+:22O),[O():—18.1°(CH013),9 (neat) 3300,
3060, 1645, 1030, 885, 810 cm', § (CDC1lz) 0.70 (s., 3H), 1.03 (d., J=6.6, 3H),
3.45, 3.57 (br.s., 1H each), 4.57, 4.78 (s., 1H each), 5.44 (br.t., 1H), is a
bicyclic sesquiterpene alcohol, and upon hydrogenation on Pd, gave ultimately
the tetrahydroc derivative, Ci Hzg0. The nmr svectrvm of I in benzene showed a
clear AB-pattern of ABX-system at 3.35 and 3.55 ppm (Jag =10.8, Jax =7.2 and Jex =
6.7), indicating a B8,B8-disubstituted ethanol moiety. In the nmdr (100 mHz) ex-
periment of I, irradiation at near 2.2 ppm (methine proton) collapsed the doublet
due to the secondary methyl to a sharp singlet, as well asg the signals of the
ARB-vpattern mentioned above changed to an AB-quartet (J=10.8). This indicated
the grouping -CHMe-CHpOH. The Jones oxidation product of I was esterified with
CHgNz to give the methyl ester (II), CicHzaOs, Y (neat) 1725 cd',g(CDCIE) 1.27
(a., J=7, 3H), 3.10 (br.gq., J=7, 1H). The signals at 3.10 ppm of II ray be as-
signaed to the € -methine proton of B,X;unsaturated ester, and nmdr indicated that
the methine proton coucrles with both secondary methyl protons and the vinyl
proton of the trisubstituted double bond. Thus, this result expanded the partial

i
gtructure of I to :CH:C~CHMe—CH30H. 231
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LAH reduction of the tosylate of I afforded the diene (III), CigHea, Y
(neat) 3070, 1645, 890, 810 cm, d(CDC1s) 0.64 (s., 3H), 1.14 (d., J=6.5, 6H),
4,52, 4,70 (br.s., 1H each), 5.24 (br.s., 1H), and hydrogenaticn of the latter
gave a mixture of two saturated hydrocarbons, from which the major product (IV),
ClsHZS,[dj;18.9° (CHC1ls), was separated by gle. IV was shown to be identical
with that of (+)-selinane (8) by a comrarison of the ir, nmr and mass spectra,
except the signs of optical rotation. Thus the gross structure of I should be
exoressed with Va or Vb.

On treatment with esuimolar perphthalic acid in ether, the trisutstituted
double bond of I was selectively oxidized to yield the monoevoxide (VI), C;gHgz40,
mp. 144-145°, y 1645, 8390 em'. The couplin~ pattern a2t 3.01 pom (J=3.9 and 2.1)
of VI sucgested that there must he a methylene protons adjacent to the oxirane
methine wroton. The dihydrc derivative (VII), 01 Hz <O, §(09013) 5.31 (br.t., 1
H), obtained on hydrogenation of I using (PhsgP)zRhC1l as a catalyst, was converted
to the clefin (VIII), CisFge, via a tosylate. Then VIII was submitted to hydro-
horation-oxidation <iving the ketone (IX), CigHzel, ¥ (neat) 1710, 1410 o', ord
(€ ) 520+1130°, (] :,5~1370°, 1IX was stable for the treatment with NaOMe, and

gave a trideutero compound (MF=225) by base-catalysed deuteration. These results
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located the trisubstituted double bond as seen in Va.

The absolute configuration at Cii of I was determined as follows. The di-
0l (X), CigHeaOz, mp. 108-110°, obtained from tetrahydroalantolactone (9) by
LAH reduction, was dehydrated to yield the cyclic ether (XI), C;gHze0, vy 1040
em”, § (CDC1lg) 3.3%-4.1 (m., 3H). The reaction of XI with pyridine hydrochloride
in AcgO resulted in formation of the unsaturated acetate (XII), Cy,Hzg0z, ¥
(neat) 1740 cmd, §~(CD013) 2,0 (s., 3H), 4.01 (br.d., J=5.0), 5.4 (br.s., 1H),
in good yield, and XII was reduced with LAH to the alcohol (XIII). The ir, nmr
and mass spectra of XIII were superimposable with those of VII, whereas the ord
curves of both alcohols were absolutely antipodal.

Hence, vetiselinenol is represented by the sterecformula I (10).

2) Zizanol (XIV), CigHaO (M+:220),[o(j:+10.4°, ¥ (neat) 3350, 3070, 1645,
1045, 890 cm’, é\(CD013) 1.05 (4., J=7.0, 3H), 1.06 (s., 6H), 3.84 (sextet, J=
7.2 and 3.3, 1H; -CHRCHOH-CH), 4.58, 4.78 (t., J=1.7, 1H each), upon hydrogen-
ation on P4, zave dihydro derivative (XVI), C; Hz0, §~(CD013) 0.75 (a., J=7.5,
3H), 0.77, 0.85 (s., 3H each), 0.96 (d., J=7.0, 3H), 3.79 (m., 1H), thus indicat-
ing it to be tricyclic. The crystalline triol (XVII), Cisilzg0s, mp. 94-95°, was
obtained from XIV by 0s0O4 oxidation, and XVII furnished the ketoalcohol (xv),
C14Hz20z, by Pb(OAc), oxidation. Jones oxidation of XIV, on the other hand, af-
forded the five-membered ketone (XVIII), CigHze0, mp. 51-52.5°, Y 1735, 1402 em,
from which XIV was regenerated in a high yield by LAH or Na-lig. NHg reduction.
Base-catalyzed deuteration of XVIII allowed introduction of three deuterium atoms
(M"=221), and the doublet signal due to the secondary methyl of XVIII collapsed
to the singlet after deuteration. Hydrogenation of XVIII followed by perbenzoic
acid oxidation gave the § -lactone (XIX), C1sH240z, mp. 118-119°, ¥ 1700 cmq,

1.37 (4., J=7.5, 3H), 4.23 {q., J=7.5, 1H), whose coupling pattern of the signal
at 4.23 pom indicated that there is no proton coupled with the JLproton other
than methyl protons.

The findings mentioned above was suggesting zizanol to be 6-hydroxyzizaene
{10). An olefin, which was obtained from the tosylate of XIV by LAH reduction
or from the ethylenethiocacetal of XVIII, Ci-HpeSs, mp. 44-45°, by desulfurization,

was identical in every resvects with the authentic specimen of zizaene (11).
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The coupling pattern (a doublet of triplets) due to the proton on $g seems to
be indicative a (J-hydroxy group for zizanol. Application of the “Eenzoate

A benzoate ho
Rule' to zizanol ([Mj ¢ (_]33& =+39,7°) also supported ﬂ—orientation (12).

Thus, zizanol (XIV) is 6(3—hydroxyzizaene.

%) Cyclocopacamphenol (XXa) and epicyclocopacamphenol (XXb) were isolated
as an inseparable mixture. The mixture indicated the following character: Cig
HeoO (M"=220), ¥ (neat) 3350, 3040, 1030 om™, & (CDC15) 0.75 (s., 2H), ca. 1.0
(d., 2?H) and 1.02 (s., 3H), 3.42, 3.78 (AB-pattern of ABX system; J=10.5, 5.5
and 3.0, 2H). Jones oxidation of the above mixture provided a mixture of carbo-
xylic acids, from which two carboxylic acids were separated by fractional crys-
tallization. These carboxylic acids were identified to be cyclocopacamphenic

acid and evpicyclocovacamphenic acid (13), respectively.
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We also thank Dr. H. Minatc and Mr. Y. Ueno for sunplying alantolactone and
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