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M
onoterpcnic compuuncfs corltairling the
bicyclo[3. L()]hexane system, lhr example,
sahinene, sahinene hydrate, thujone, thujyl

alcohol, or umhellulone, arc the substantial sensorid
cornpnnents of many essential oils 01 plants from the
Cupressactxvs, Compositm and Lahiatw fiamil y. 12
Synthetic analogs of these compounds, and especially
their odor qualities, are relatively little known. Dur-
ing several years of studies on the chemical transfor-
mations and stereochemistry of the car:me system,
some simple preparative methods of synthmis of
hicyclo[3. I.()]hexane derivatives from 3-cwene were
vlahomted. “-’ Utilizing these methods and the stare
dard means OCextension of the side chains, a series of
new compounds, containing the hicyclo [3. 1. O]hexane
system with various suhstituents at the 2- and
3-pwsition, was synthcsizml.

The starting material fi]r all syntheses was (+)-3-
cmene (1), which gave, through intermediate 3,4-
dihromocarcnc, trans-3-acetyl-6,6 -dimethylhicy -
cIo[3, 1.O]hexane (2),:1 the substrate fin- syntheses of
further derivati,ws suhstitutccl at C-3. Ketone (2) was
convcrtcd into acetate (3) hy the ffaeycr-Villiger oxi-
dation, and (3) into alcohol (4). This alcohol K,LVCfi,6-
dirneth ylhicychi.3. 1. Olhcxa n-,3-one (5)4 IV oxidation.
T}Ie clegradation 0[ ketone (2) to :wid (6}3 and its I’e-
ductiou with lithium altlmini,,m hydride (L.4H) gave
alcohol(7 ).’

The deriwitivcs stthstitutcd at c-2 were ohtainc:d
from 2-:,cetvl-6.6-di,neth~ll>icvcl<)[3. 1. Olhex-2-ene (9)

l“--
,,

which was a so prepared from ~+ )-3-carerle, (1) accorcl-
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ing to Matsui and coworkers. e Ketone (9) gave a mix-
ture of’ cis and trans(’) ketones (10) in a ratio of91 hy
hydrogenation in the presence of Raney-nic:kel under
pressure. 7 This mixture was converted into homogen-
eOUS6,6-dim ethylhicychj[3. 1.O]-hexan-2-one ( 13) hy a
reaction sccntencc analogical to the tmnsition from C2)..
to (5).7 ‘

Corresponding alcohols (14) and ( 15) were obtained
in the yield 019570 from ketones (2) and (9), rmpcc-
tively, hy reduction with LAH. From ketones ~2), (9)
and (10) corresponding ketals (16), (17) and (18), re-

*Co. figuratio. cis ;md tmns denotes the position in relation to the

cyclopr.pane ring.

22/ Per f.mer & Flworist

spectively, were obtained in the yield of w 80% hy
the classical reaction with cthyhme glycol in the pres-
ence ofcatidyst (p-tohwnesulfonic acid). The oxidation
of alcohol (7) with pyridine chlorochrornate (PCC)
gave trans-6,6-dimethy lhicyclo[3. 1.O]hexan-
3-cttrhoxaldehyde (8) in the 7070 yield. mThis aldehyde
was used to carry out the modi6ed Wittig reactions.
By the application of’s stereosehwtive method, (8) was
converted into (E)-4-( trans-6,6-dimcthy lhicyclm
[3. 1. 0]hcx-3-yl)-4-huten-2 -or,e (19) means of

acet<)nyli<{enetripherly lph(>sphoran<: (Y) in the yield of
40’%.9

(.)” the other hand, the Wittig-Horner reac-
tion’ of (8) with dicthyl cyanomethanephospho.
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drmte (W) gave a mixture of (Z)- and (E)-2-(trans-6,
6-dimethylbicyclo[3. 1.01hcx-3-Yl)-2 -ethen-l-carbw
nitrile (20), the yield being 71%.

Bicyclic ketones (2), (5), (10) and (13) were sul)-
jected to the Grigmwd reaction with idlylmagnesiurn
hmmide. The synthesis carried out in the usual man-
ner resulted in obtaining corresponding tertiary a-
cohols (21), (22), (23) and (24).

The course of a[l reactions and the purity of prod-
ucts obtained were controlled hy means of TLC and
GLC. Structure of the mentioned compounds was
confirmed hy the IR- and NM R-spectroscopic
methods. The odor characteristics of the compounds
were set together in Tables I and 11.

Analysis and comparison of odors of the compounds
placed in both tables bring to note some interesting
relationships between structure and odor in the group
of 6,ti-dimethylbicyclo [3. l. Olhexane derivatives, Both
hicyclic alcohols (4) and (12) reveal intensive
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chemically-green odors and are not interesting for
perfhmcry-similarly alcohol (7).

Oxidation of the hydroxyl to carbcmyl group causes
a distinct chan~e of odor of ketones (,5) and (13) to

penetrating, mmphor.like odors-of little interest fhr
perfumery, Acetates (3) and (10) have intensive fruity
odors according to the expwtiitiom based on observa-
tirms of other esters of’ wetic acid. 10

Introduction of a chain containing two carbon atoms
at c-3 to the 6,6-dim ethyl bicych)[3. 1,()]hextme system
results in the markecl change of the sensorial prop-
erties and in an :irising remarkably caraway-aniseed
odor with various notes in (2) and ( 14). However the
same substituents introduce d into the 2-position lead
to compounds having a peppermint odor (I ()), ( 15),

fithyhmic ketds (16), (1 i’) and (18) obtained from
ketones (2), (9) and (I ()) me characterized hy milder
and mom agreeable odors than the st.uti”g materials.

Further extension of the side chain (more than two
carbon atoms) causes disappearance of the caraway
aniseed or peppermint note and appearance of
florid-woody or fungd odols, mild, agreeable,
medimmintensive with various notes, The most in-
teresting among them is ketone (19) having a ~-
ionone-fike odor with a well-marked woody note,

It can be generally stated that the odor of the com-
pound group under investigation, containing 8-10
carbon atoms in the molecule, is strongly influenced
by the 6,6-dimethylbicy clo[3.1. ()]herane system
which decides their common characteristic
camphoric-penetrating odor, This .Mect weakens with
extension of the side chain and the” the odor becomes
markedly milder and the floral, f(mgal and woody
notes appear.

The studies carried out allow speculation that some
further interesting odoriferous compounds may he
fo””d in the group of 6,6-dimethylbicyclo [3.l.0]
hexane derivatives.
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