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A novel unsaturated ketone, germazone, 1, ( D*]D = 0°, m.p. 36-38°,
senicarbazone Ma.De 126—1280) was isolated via repeated chromatography on silica
as a minor component in the ligquid part of the Bulgarian essential oil from

Geranium macrorrhizum L, leaves { Zdravetz oil )1. The carbonyl group in 1 is

ECOH
max

double bond ( 1610 cm_q). Catalytic hydrogenation of 4 ( 20% PA/C in methanol,

conjugated ( A 254 nm, § 9500, i.r. 1680 em™ ) with a tetrasubstituted

1 mele of Hy, ) led to the saturated ketone 2 - negative reaction with tetra-
nitromethane, doublet for iscopropyl group ( 1370 -~ 1385 cm—q) and absorbtion
vand for saturated ketone ( 1705 cm—q). Germazone contains, therefore, only one
double bond, the isopropylidene one, conjugated with the carbonyl group, both
functions belng substituents of a six~-nembered ring. The ketone 1] has no me-
thylene group adjacent to the carbonyl since it fails to form a benzylidene
derivative. This conclusion is supported by the lack of a maximum or inflection
in the i.r. spectrum in the 1410 - 1415 c:m',1 region. The failure of 4 to form
an enolacetate also points bowards elther the absence of an & -hydrogen atom or
the presence of a nonenolizable one ( bridgehead hydrogen ). Reduction of a
with LiAlH, afforded the unsaturated alcohol germazol, 3, m.De 101~103°,

EiJD = 09, which on oxidation with agueous chromic acid in ether yielded the

initial ketone Jd. Hlemental analysis and the mass-gpectrun indicated 015H240
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for 3. Germazol, as well as 2 and 3 have therefore a tricyclic carbon skeleton.
On ‘the basis of these results and the n.m.r. spectra of both 1 and 3

was ascribed to germazone structure 71,

0 0 OH

H
12 /
13 H H

1 2 3

The n.m.r, spectrum of germazone ( 100 LHz, CDClB) shows a common
signal for two tertiary methyl groups ( 0.825, g, 6H )., The Dreiding model of
4 shows the presence of a planc of symmetry intersecting C-5 and C~9 as well as
the (C-2 methylene group, which is corroborated by the absence of optical activi:
ty despite the presence of the asymmetric C-5 and C-9 carbon atoms. Both methyl
groups at C-4 and C~10 are symmetric with respect to the carbonyl function thus
giving rise to a common n.,m.r. singlet, With the alcchol 3 this symmetry is
destroyed and the one methyl deshielded by the hydroxyl oxygen atom absorbs at
0,986 ( s, 3H ), while the other resonates at 0.75¢& ( s, 3H ). The methylene
protons of 1 give a sharp multiplet at 1.686 ( BH ) in which are easily dis—
cernible two doublets arising from protons at a dihedral angle of about 60°
( J =2 Hz ), The C=13 methyl group protons in 1 appear as a sharp Signal at
1.8455( s, 3H ), while those of the C=12 methyl group resonate as a triplet at
2,288 ( t, J = 1.8 Hz, 3H ), the splitting being caused by the transoid homo-
allylic coupling with the methylene protons at C~6, In 3 the C-12 methyl group
absorbs as a sharp unresolved multiplet because of the simultaneous interaction
with the C—6 protons ( transoid ) and the C-8 proton { cisoid ). Trradiation of
the C=8 proton leaves only the transoild homoallylic coupling between (=12 and
C-6 protons thus converting the C-12 multiplet into a triplet ( J = 1.8 Hz )
analogous to the one in germazone. The doublet at 2Jﬂ+6( J = 6 Hz, H ) in the
n.m,r, spectrum of 41 is due to the C-9 proton which is coupled with the proton

at C~5, Both these methine protons lie in the plane of symietry and form a
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" W "-system of 4 ¢-bonds interacting in the same way ( J = 6 Hz ) as the
analogous protons of the cyclobutane ring in bicyclo(a.ﬂ.ﬂ)hexanez. The same
C-9 proton in 3 appears as a pair of doublets at 1.95& and 2,018 ( J = 6 Hz )
which on irradiation of C-8 proton ( 4.6 , m, W,\/2 = 8 Hz, H ) produces a
doublet at 1.98 S ( =6 Hz ) analogously to the signal of the proton at C-9
in 1. The sextet due to the proton at C-5 in 4 ( 2,030, J = 3 Hz, H ) arises
as a result of coupling with the C~9 proton and the adjacent C-=6 methylene
protons. Each peak of the sextet is subjected to additional fine splitting

( J ca., 0.5 Hz ) from long range coupling with other protons, The n.m,.r.
spectra of both 7] and 3 contain also a broad signal ( W,‘/2 = 7 Hz, 2H ) at
2.515 and 2.455 respesctively, which arises from the C-6 methylene protons
adjacent to the double bond. The broadening of the signal is caused by the
slmultaneous interaction of C-6 protons with the C-5 methine proton and
transoid - cisoid homosllylic coupling with the protons of both isopropylidene

methyls.

H H
4a 48

The known tricyclic cis-decalin sesquiterpenes with a G4 - C~9
cyclobutane ring as for example ylangens, copaene and others3 have substitu-
ents situated as in cadinane ( 4a ). As far as we know, analogous tricyclic
cis~-decalin sesquiterpenes with substituents as in selinane ( 4b ) have not
yet been reported. Germazone is the [irst representative of this theoretically
expected group of sesquiterpenes with a novel carbon skeleton,

The high germacrone content of zdravetz oil4 makes the link between
germacrone and bthe isolated from the same oll germazone guite plausible, In

Ly . . 4 . .
this connecticon isogermacrone 1s a very likely germazone precursor since it
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possesses two endocyclic trans double bonds in suitable position for ring

Tormation. As can be seen from 5 twisting the isogermacrone molecule easily

>
i

brings ‘together both douple bonds thus rendering cyclobutane formation between

Cw5 = C=10 and C~4 —~ C~9 guite feasible,
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