WO 01/90038 PCT/ EPO1 /04820 3, 3-Di net hyl cycl ohexane Derivatives Field of
the -Invention This invention relate - di met hyl cycl ohexane
derivatives and to their use as peﬂmwmmum or Art Judgi ng by demand,
many natural perfunmes are available in {giglly inadequate quanti t i es. For
exanple, 5,000 kg of rose blossons are required to produce 1 k rose
oi | . The conbk0d/A038re extremely I|irited annual wor PETHEBAL 389 and a
high price. Accordingly, it is clear 10 that there is a constant need in
the perfune industry for new perfumes with interesting fragrance notes. On
t he one hand, the range of naturally available perfunmes can be extended in
this way; on the other hadd- Dmatbylcya%qmﬂa .Bélvaﬂveﬁke the necessary
adaptations to changing fashion trends. In addition, it is possible in
this way to neet the steadily increasing 15 demand for odor enhancers for

products of Ei@&)@@ée!@ﬁ%?ti h as cosnetics and cleaners. In addition,

there is gen need for synthetic perfunes which can be

favorably pr oducthisnm_arenﬁm irelated tolusdw L33 adeyicitidiexanedgsivatives
ol factory properties, i.e. in particular pleasant, near-natural and 20

qual i tativel ?n%&vﬂlﬂ%‘l‘s%?%f’ﬁﬁéﬁ‘e@f adequate intensity, and which are
capabl e of advantageously influencing the fragrance of cosnetic and
consuner products. In other words, there is a constant need for conpounds
whi ch hdve Phiar#rteri stic new odor profiles coupled with high staying
POVEr. Judging by demand, many natural perfumes are available in totally
inadequate quantities. For example, 5,000 kg of rose blossoms are
required to produce 1 kg of rose oil. The consequences are extremely
limited annual world production and a high price. Accordingly, it is clear
10 that there is a constant need in the perfume industry for new perfumes with
interesting fragrance notes. On the one hand, the range of naturally
available perfumes can be extended in this way; on the other hand, it is
thus possible to make the necessary adaptations to changing fashion
trends. In addition, it is possible in this way to meet the steadily increasing
15 demand for odor enhancers for products of everyday use, such as
cosmetics and cleaners.

In addition, there is generally a constant need for synthetic perfumes
which can be favorably produced in a consistent quality and which have
desirable olfactory properties, i.e. in particular pleasant, near-natural and

20 qualitatively new odor profiles of adequate intensity, and which are capable
of advantageously influencing the fragrance of cosmetic and consumer
products. In other words, there is a constant need for compounds which
have characteristic new odor profiles coupled with high staying power,
intensity of odor and emanative power.

25
Description of the invention

It has been found that the compounds corresponding to general
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intensity of odor and emanative power.
has been found that the conpounds correspondi ng to general

PCT/ EPO1 /04820 formula (1) excellently satisfy the above-nentioned

requi renents in every

with differentl nuanced perfunme notes characterized by hi_Cllh staéi ngo
power. In a fi 09988Bnent, the pr esent 2i nvention rel atRs fEPQﬂ,/ 48
di met hyl cycl ohexane derivatives corresponding to general formula (1):

25 Description of the invention It
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respect and may advant ageously be used as perfunes
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in which the chain line connecting the carbon atoms in the a- and f-
positions to the aldehyde group represents a C-C single bond or a cis- or
trans-configured C=C double bond. '

In another embodiment, the present invention relates to the use of
3,3-dimethylcyclohexane derivatives corresponding to general formula (l)
above as perfumes. The compounds may be used both individually and in
combination with one another.

The compounds () according to the invention are distinguished by
an odor characteristic in which fruity and woody notes and ionone aspects
dominate. They show excellent stability in cosmetic and consumer
perfumery formulations.

The compounds (I) may be prepared by known synthesis processes
of organic chemistry.

In perfume compositions, the compounds (I) strengthen harmony,
emanation, naturalness and also staying power, the quantities used being
adapted to the particular perfume note required taking the other ingredients
of the composition into account.

The fact that the compounds (l) have the above-mentioned perfume
notes was not foreseeable and, hence, is further confirmation of the
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perfunery formul ations. 25 The conpounds (1) may be prepared by known
synthesis processes of organic chem stry. In perfune conpositions, the
conpounds (1) strengthen harnony, enanation, natural ness and al so staying
power, the quantities used being adapted to the particular perfune note
required taking the other ingredients 30 of the conposition into account.

The fact thaWW@RA/AWIBounds (1) have thé above- menti oneBCIEPOMI48RBt es was

not foreseeable and, hence, is further confirmation of the WO 01/90038 3
PCT/ EPO1 / 04§efergt erpetiereceptivat dme elfattaty propenliésaof kngwp rpepimés do afot known

perfunmes do not allow.any definitive conclusions to, be drawn as to,the
broper 1 es. ofIO% 2 ARV CoNGSIRNS R dindtenBets!o dF ¢ HBPETIRS MEchani sm
of odor  per ge@tuRMyNRateBecoMbbusds DeRbusdaEihRl thE MekHaRisRN of Hfor
perception has 5 beén sufficiently researched, so that it is not normally

possi bl e to pereeption nendbédnfluangef ofcechearoigs! sibuctuee snradarparceptioamban
perfumes wml] in fact l.ead to .changes in thei.r olfactory.properties or
whet her 4 esée%rﬁﬁHg@éen Y| fespare (9: isgi @éltg}r'sn%%ta??r 3@590%%'&?8@ %@dfcliei r
odor profi | ewhbiter ¢eomAsHEIbhsAOthE SRABRIrE &f kARowhdrRinmes @&illih)fasl iaglte o
particularly suitable for nodifying and enhanci ng known conpositions.

Particul ar e@fpdn@assin sher pltagtasy priegertiask oF amrethat dhese ychengesauil bgi ch

contri butes towards refining the conposition. The conpounds
correspondi ngbl%'ﬁ\%f' gfﬁrﬁégﬁ\}ﬁy) may be conbined with nany known perfune

i ngredients, for Byavitue of Hiegir peidruprsileyf theatomplounds Scoryedpueidirg ¢ partly

synt heti c or% gin ssentjal oils and plant extracts. The .
10  formula ﬁ) are also particularly suitable for modifying and enhancing known

compositions. Particular emphasis is placed on their extreme intensity of

odor which contributes quite generally towards refining the composition.
The compounds corresponding to formula (1) may be combined with

many known perfume ingredients, for example other perfumes of natural,

15  synthetic or partly synthetic origin, essential oils and plant extracts. The
range of natural fragrances can thus include both high-volatility and also
medium-volatility and low-volatility components while the range of synthetic
perfumes may include representatives of virtually every class of
compounds.

20 Examples of suitable substances with which the compounds (I) may
be combined are, in particular,

(@) natural products, such as tree moss absolue, basil oil, citrus oils,
such as bergamot oil, mandarin oil, etc., mastix absolue, myrtle oil,
palmarosa oil, patchouli ail, petitgrain oil, wormwood oil, myrrh ail,

25 olibanum oil

(b)  alcohols, such as farnesol, geraniol, linalool, nerol, phenylethyl
alcohol, rhodinol, cinnamic alcohol, sandalore [3-methyl-5-(2,2,3-
trimethylcyclopent-3-en-1-yl)-pentan-2-o0l], sandela [3-isocamphyl-
(5)-cyclohexanol]

30 (c) aldehydes, such as citral, Helional®, o-hexyl cinnamaldehyde,



range of natural fragrances can thus include both high-volatility and al so
medi umvol atility and lowvolatility conponents while the range of ,
synthetic perfunes may include representatives of virtually every class of .
conmpounds. 20 Exanpl es of suitable substances with which the compounds (1)
may be conbined are, in particular, (a) natural product such as tree

noss absol ue, WW&01/980B8 citrus oils, su#h as ber ganot %@T/Emﬂﬁf‘@zp oi |,

etc., mastix absolue, nyrtle oil, palnarosa oil, patchouli oil, petitgrain
oi I, wormwood oil, hydroxyoitrdnellaR5 Ldllal®arfpHtertblty(-e) metinyddiol drocinmamalde-
farnesol, geraniol, linalool, nerol, Phenyl et hyl al cohol, rhodinol,

ci nnami ¢ al cohol , dwidghBetyjranybasstaldehyder 3

trimethyl cycl nt - 3zen-1-yl)-ne -2-0l 1], - | | -
(5)-cycl ohexaggf] @L@%& aﬁ*&éhé}‘déﬁ , P’Eé@%’ (l%%s,'mc?:‘?“?‘érj:’%%r@‘le. Eﬁﬁa?@w meihyly
ci nnamal dehyde, WOi0dsr®038 4 PCT/ EPO1 /04820 hydroxycitronellal, Lilial(r)

[ p-tert. butyl - a- nmet mtll di hydr oci nnamal de- hyde], net hyl nonyl acetal dehyde
(d) ketone8, dAth 28tels y§UHndse alldprhenriccetaie; hengyl ﬁaﬂé"aﬁie?'ﬁf‘a hyl

cinamyl  pt opi onadio PG TRt PaBRate) Ag) Paprates BRHoDRleney eyl
carbinyl acetate, auehgte, sathyloacetoscetateetexehyl ssuhutynate e lindliyhacgtate,
[F5 ot ond. Mch mUth BRI RabSar e B e Eupitantiohtles! ' 1
(f) lactones, such as gamma-undecalactone, 1-oxaspiro[4.4]-nonan-2-
10 one
and various other components often used in perfumery, such as musk and
sandalwood perfumes, indole, p-methan-8-thiol-3-one, methyl eugenol,
Ambroxan.
It is also remarkable how the compounds corresponding to formula
15 () round off and harmonize the odor notes of a broad range of known
compositions without unpleasantly dominating them in any way. 3-(3,3-
dimethylcyclohex-1-yl)-butanal is particularly emphasized in this regard.
The compounds according to the invention or mixtures thereof may
be used in perfume compositions in quantities of 1 to 70% by weight, based
20 on the mixture as a whole. Mixtures of compounds (l) according to the
invention and compositions of this type may be used both for perfuming
cosmetic preparations, such as lotions, creams, shampoos, soaps,
ointments, powders, aerosols, toothpastes, mouthwashes, deodorants, and
also in alcohol-based perfumery (for example colognes, toilet waters,
25 extracts). The compounds according to the invention or mixtures thereof
may also be used for perfuming commercial products, such as detergents,
fabric softeners and textile treatment preparations. For perfuming these
various products, the compositions are added in an olfactorily effective
quantity, more particularly in a concentration of 0.05 to 2% by weight,
30 based on the product as a whole. However, these values are not intended



10 one and various other conponents often used in perfunmery, such as nusk
and - sandal wood perfunes, indole, p-nethan-8-thiol-3-one, nethyl eugenol,
Anbroxan. It is also renmarkabl e how t he conpounds corresponding to formul a
15 (1) round of f and harnoni ze the odor notes of a broad range of known
conpositions w thout unpleasantly dom nating themin any way. 3- -

di net hyl cycl W@)@MQQQ%& butanal is parti Sul arl y enphasi zé@Ti/%PQ%pgggggard.
The conpounds according to the invention or m xtures thereof nay be used
in perfune ctonpepreseohdimits heeause itk edpetienced ogerfymeriogint alssasbtain 20 on
the m xture as (g wh&l e. xtures of, ¢ @)ounds %Iﬁ accor di nﬂ}ptlo t he.

i nvention ang"® ﬁ% EYGhOVH" 9%(;@"1@@ %8&0%% 4 %Hptﬂﬁvﬁcf) %’&%‘UM‘ ng
cosnetic prepgdirhighBf dosésh as |otions, creams, shanpoos, soaps,

oi ntmrents, powders, aerosols, toothpastes, nouthwashes, deodorants, and

al so in al cohol -based perfunery (for exanple colognes, toilet waters, 25
extracts). The conpounds accordi ng tgx%ﬁﬁ)l' vention or m xtures thereof
may al so 50e used for perfum ng comrerc %) oducts, such as detergents,
fabric soft epegparatish peodeduge:t r eat ment preparations. For perfumng these
vari ous products, the conpositions are added in an olfactorily effective
quantity, nore particularly in a concentration of 0.05 to 2% by wei ght, 30
based on the ey as a whol e. However, these values are not intended WO
01/90038 5 P 01 7104820 to represent limts because the experienced

per funmer canPedpavatidri of h,1-ditfhaxys!-(8,8dimethyldyaiarexebyljestham¢ i ons or can
build up10new conpl exes with even higher doses.

0O EtO
OEt
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Materials:

1) 154.0 g (1 mol) 1-(3,3-dimethylcyclohex-1-yl)-ethanone
2) 177,8 g (1.2 mol) triethylorthoformate

15  3) 0.1874 g potassium hydrogen sulfate
4) 600 ml ethanol

3

Apparatus:
Two-liter three-necked flask, stirrer, thermometer, drying tube (Blaugel

20 [blue gel)])

Procedure:

Components 1), 2), 3) and 4) were successively introduced into the

reaction flask and stirred for 24 hours at room temperature in the absence
25 of moisture. The course of the reaction was monitored by gas

chromatography (GC). 76% of product had formed after 24 hours. After



5 Exanpl es Preparation procedure: Exanple 1. Preparation of

1, 1-di et hoxy-

154.0 g (1 nol) 1-(3, 3-dinmethyl cycl ohex-1-yl)-ethanone
orthof ormate 15 3) 0.1874 g potassi um hydrogen sulfate 4) 600 .
t her nonet er,

¢ [ blue gel]) Pr oc8dur e: CorrponerEéTispo'b'p48%9 and
reaction flask and stirred for 24

mol) triet hyI
m et hanol
dryi ng tube (

4) were successively introduced into the
hours at roomstierimgrfer uarother t hehalrservardlys anly fiwitiseruiconvaisiorc caouid ke t he
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reacti on was
fornmed after

reacti on was

1- (3, 3-di net hyl cycl ohex-1-yl)-ethane 10 OEt x Materi al s:

Two-liter three-necked flask, stirr
ooz

neutralized by addition of 2 m of sodium nethanol ate

sol uti on (30%34did et asten formedenerecdistilrd offda a waterjetivacuum in a rotary
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evaporator. The crude diethyl ketal of the 1-(3,3-dimethylcyclohex-1-yl)-
ethanone was distilled in a 30 cm packed column. The main fraction had a
GC purity of 78% and distilled over at boiling temperatures of 70-72°/0.1
mbar.

Yield:
51% of the theoretical.

Analysis:
The 'H-NMR spectrum (280 MHz, CDCI3) showed 2 singlets for the

geminal methyl groups on the cyclohexane ring at 0.9 ppm (6 H) and 2
triplets and 1 singlet at 1.2 ppm for the remaining three methyl groups (9
H). The 2 methylene groups of the ethoxy radicals produced 2 quadruplets
at 3,4 ppm which were superposed on one another (4H) and the 4
methylene groups of the cyclohexane ring showed several partly split and
broadened signals over a range from 0.7 to 2.0 ppm (8 H). The single
proton of the CH group also fell into this range and was presumably among
the methyl group signals at 1.2 ppm.

Odor characteristic:

Initial perfume fruity, currant, damascone, reminsicent of the Cognis
perfumes Floramat® and Jasmacyclat®. No discernible after-smell after 24
hours on a test strip.

Example 2.
Preparation of 1,1,3-triethoxy-3-(3,3-dimethylcyclohex-1-yl)-butane

1)
2) 177,8 g (1.2

t



acid ethyl ester forned were distilled off in a water jet vacuumin a

rotary 5 evaporator. The crude diethyl ketal of the

1- (3, 3-di net hyl cycl ohex-1-yl)- ethanone was distilled in a 30 cm packed
colum. The main fraction had a GC purity of 78% and distilled over at
boiling tenmperatures of 70-72/0.1 nbar._ 10 Yield: 51 %of the theoretical.
Anal ysi s: TW@DEMV9@@335peCtrun1(280 I\/Hz7 CDCl 3) showed ECEVﬁﬁpépg 28r the
15 gem nal nethyl groups on the cycl ohexane ring at 0.9 ppm (6 H) and 2
triplets and 1 singlet at 1.2 ppmfor the remaining three nmethyl groups (9
H). The 2 methyl ene groups of the ethoxy radicals produced 2 quadruplets
at 3,4 ppm which were superposed on one anot 5t and the 4 net hyl ene
groups of the c*&hohe e ring showed sev gﬁl paftly split and 20 broadened
signals over a g F he single proton of the
-unably anong the nethyl

CH group al so fe|| X

group signal g .2 ppm Qdor ,charact ¢ YC: 25 Initial perfune fruity,
currant, dane ¢, rem nsicent of the s perfunes Floramat(r) and
Jasmacycl at (r)»MNo di scerni ble after-sne after 24 hours on a test strip.

Exanpl e 2. 30 rwparati on of

1,1, 3-triethoxy-3-(3, 3-di net hyl cycl ohex-1-yl)-butane WO 01/90038 7 PCT/ EPO1
/04820 Materials: 1) 104.3 g (0.46 nol)

1, 1- di et hoxyMbtdrials- di met hyl cycl ohex- 1-yl) - et hane

1) 104.3 g (0.46 mol) 1,1-diethoxy-1-(3,3-dimethylcyclohex-1-yl)-ethane
5 prepared in accordance with Example 1

2) 36.6 ml zinc chloride solution (10% in ethyl acetate)
3) 48.0 ml (0.5 mol) ethyl vinyl ether (Acros)

Apparatus:
10 500 ml three-necked flask with stirrer, thermometer, reflux condenser and

dropping funnel

Procedure:
Components 1) and 2) were successively weighed into the reaction flask
15 and heated with stirring to 50°C. Component 3) was continuously added
with stirring over a period of 0.5 hour. The temperature of the mixture rose
to 63°C. The mixture was then stirred for 3 hours at 48°C. Monitoring of
the conversion showed that the educt had reacted off completely, the main
component making up 49%.
20
Working up:
The reaction mixture was transferred to a separation funnel and washed
until neutral with water and sodium hydrogen carbonate solution. The
organic phase was dried over sodium sulfate and concentrated in a rotary
25 evaporator. 125 g crude product were distilled in a 30 cm packed column.



5 prepared in accordance with Exanple 1 2) 36.6 m zinc chloride solution
(10% in ethyl acetate) 3) 48.0 m (0.5 nol) ethyl vinyl ether (Acros) .
Apparatus: 10 500 ml three-necked flask with stirrer, thernoneter, refl ux
condenser and dropping funnel Procedure: Conponents 1) and 2) were

successively weighed into the reaction flask 15 and heated with stirring to
50C. Corrponentwgowggog%nti nuousl y added Bwith stirri ng &@T/%D%Hgﬂ%%p of

0.5 hour. The tenperature of the m xture rose to 53C. The m xture was then
stirred for 3 Theumsirafrad®D comtairesk 7hg of,1,3-trietboxy-8r(Si ddirseibykeyclohax- t he

educt had reacted, off c | et el. ' c opent makj p 49% 20
Vor ki ng up: Tﬂéylg'ggiqqeo&’mmgt%'éf %ﬁgﬁﬁﬁ)@%mﬁ @?%“féqg?gp%’@ on funnel and
washed wuntil neutral with water and sodi um hydrogen carbonate sol ution.
The organic phase was dried over sodium sulfate and concentrated in a

rotary 25 evapdelgk or. 125 g crude product were distilled in a 30 cm packed

col um. 01 8 1 /04820 The main fraction contained 71.2 ¢
1,1, 3-t r&ho%ﬁg%?&%irﬁ% ?I cycl ohex- 1-yl)-butane (boiling point
96-108C/ 0. 08 nbar, GC purity 97.8% . Yield: 5 56% of the theoretical.

Anal ysi s:

Analysis:
The 'H-NMR spectrum (in CDCls, 280 MHz) showed the 2 geminal methyl

groups as pseudosinglets at 0.9 ppm, 1 methyl group as 2 singlets at 1.1
10 ppm and the 3 methyl groups of the ethoxy radicals as triplets at 1.1 and

1.2 ppm. The 4 methylene groups of the cyclohexane ring appeared as

very broad signals between 0.8 and 1.8 ppm. The 3 methylene groups of

ethoxy radicals produced quadruplets at 3.3; 3.5 and 3.6 ppm. The

methylene group of the side chain showed 2 superposed doublets at 1.8
15 ppm. The acetal proton produced 2 triplets at 4.7 ppm.

Odor characteristic:

Initial perfume fruity, rum aroma, alcohlic, Grappa note. No perceptible
odor after 24 hours on the test strip.
20
Example 3.
Preparation of 3-(3,3-dimethylcyclohex-1-yl)-but-2-en-1-al




The ' H NVR spectrum (in CDCl 3, 280 MHz) showed the 2 gem nal nethyl groups
as pseudosinglets at 0.9 ppm 1 nethyl group as 2 singlets at 1.1 10 ppm
and the 3 nethyl groups of the ethoxy radicals as triplets at 1.1 and 1.2
ppm The 4 methyl ene groups of the cycl ohexane ring appeared as very broad
signals between 0.8 and 1.8 ppm The 3 nethyl ene groups_of ethoxy radicals
produced quaMM@ENEA038 3.3; 3.5 and 3.8 ppm The net WWCIAEPEIO4828f t he
si de chain showed 2 superposed doublets at 1.8 15 ppm The acetal proton
produced 2 triplets at 4.7 ppm Odor characteristic: Initial perfunme
fruity, rum aronaEt@l coDEtc, G appa note. No perceptible odor after 24
hours on the test stryp. 20 Exanple 3. Preparati @Hof

3- (3, 3-di net hyl&Qcl ohex- 1-yl ) - but - 2-en- 1-al WO1/ 90038 9 Et O Cet PCT/ EPO1
/04820 ECHO Materigle: 1) 65.2 g (0.22 nol)
1,1,3-triet tane (prepared in
accordance Exanpl e 2) 527 ™287.9 ¢ ial acetic acid (R edel de
Haan) 3) 30.% odium acetate 4) 20.2 g water Apparatus: 10 1-liter
stirred react wi th thernoneter and refldx condenser

Materials:
1) 65.2 g (0.22 mol) 1,1,3-triethoxy-3-(3,3-dimethylcyclohex-1-yl)-
butane (prepared in accordance with Example 2)
5 2) 287.9 g glacial acetic acid (Riedel de Haan)
3) 30.1 g sodium acetate
4) 20.2 g water

Apparatus:
10 1-liter stirred reactor with thermometer and reflux condenser

Procedure:

Components 1), 2), 3) and 4) were introduced into the reactor and stirred

for 5 hours at 90°C. The reaction mixture was left overnight to cool to room
15 temperature. The GC of the organic phase showed complete conversion.

Working up:
The mixture was poured onto ice and neutralized, the organic phase was

removed and the water phase was extracted with ether. The organic
20 phases were dried over sodium sulfate and concentrated in a rotary
evaporator.
29.2 g residue were distilled in a 30 cm packed column. 20.5 g main
fraction distilling over at boiling temperatures of 70-72°/0.06 mbar was
isolated (GC purity 97%).



Procedure: Conponents 1), 2), 3) and 4) were introduced into the reactor ]
and stirred for 5 hours at 90C. The reaction mxture was |eft overnight to

cool to room 15 tenperature. The GC of the organic phase showed conpl ete
conversion. Wrking up: The m xture was poured onto ice and neutrali zed,

the organi c phase was renoved and the water phase was extracted with
et her. The ord’é(@ Q1/QQ@3§hases were dried Wer sodi um sul fREE/ERR1/04820

concentrated in a rotary evaporator. 29.2 g residue were distilled in a 30
cm packed colum. 20.5 g main fraction distilling over at boiling

t enper at ures og 7!0-i7,2/0.06 nmbar was isolated (GC purity 97% . WO 01/90038
10 PCT/ EPO1 / nal ysis: The 1H NWVR spectrum (400 MHz, in CDCl13) was

very conpl ex and i'g-NMR %E@bﬁuﬁd(@@o fI\ﬂPI'-Ik,OYHSiCDC%?]M&@tveW donfpleRarkd ands
for the two gem nal 5 nmethyl groups on the cycl ohexane ring. Since this
si gnal has t hdntespreteds sisgfedlows: flosngletodt 8i%pams standseéor theg twaemidappm

v anSor vEbBub Bk B5THBL B On RO, SEs S SEALINS B hen s,
sim | ar -1 ooki ngsighabihidrist @fmi%rﬁa@ib@gh@é@ 088 &n¢ A ppAranderakath, & isrmI2. 2
ppm integration points to 3 10 protons of which 15% bel ongs to the signal

at 1.9 ppm andossie & iMegraie dheentire EQFPQGPHWO@-%;HW Mﬁ@bﬁ@ﬁﬁsaﬁfaﬁ%to
seconser CETMBRR, B YoRAERER LRAE, TS e B gL
correl ate w t Ispliheingets tarefcdrspicuous at 1.9 and 2.2 ppm,; integration points to 3
10 protons of which 15% belongs to the signal at 1.9 ppm and 85% to the
signal at 2.2 ppm. A main component and a secondary component are
clearly present in the mixture. The two signals are assigned to the methyl
group of the side chain. The split seems to correlate with the split of the
olefinic proton, main component at 5.9 ppm, to a pseudotriplet of the
15 doublet. The doublet split of the olefinic proton shows the same coupling
constant as the aldehyde proton at 10.0 ppm. A secondary component is
discernible with a weak signal for the olefinic proton at 5.8 ppm and the

aldehyde proton at 10.05 ppm.

20 Odor characteristic:

Initial perfume green, dry, dusty, fruity, cassis, ionone, wood. After 24
hours on the test strip, after-small fresh, fruity, woody

Example 4.
25  Preparation of 3-(3,3-dimethylcyclohex-1-yl)-butanal



ol efinic proton, main conponent at 5.9 ppm to a pseudotriplet of the 15
‘doubl et. The doubl et split of the olefinic proton shows the same coupling
constant as the al dehyde proton at 10.0 ppm A secondary conponent is
discernible with a weak signal for the olefinic proton at 5.8 ppm and the
al dehyde proton at 10.05 ppm 20 Cdor characteristic: Initial perfune
green, dry, WROJ/9G038i ty, cassis, ionoht, wood. After BET/RBAIO4840t he
test strip, after-small fresh, fruity, woody Exanple 4. 25 Preparation of
3- (3, 3-di met hyl cycl ohex-1-yl)-butanal WO 01/90038 11 ECHO r CHO PCT/ EPO1
/04820 Materials: 1) A0 (0.1 nol) CHO

3-(3, 3-di met hyl cycl ohgx-1-yl)-but-2-en-1-al % prepared in accordance with
Exanmple 3 2) 0. R Kat al ysator (catal yst A\ .50/ 8 (Hoechst) 5% Pd/ C (RCh
is short for ! hem™e") 3) 1Q0 m ne 10 Appar at us:

Hi gh- pressure § aut ocl ave Procedu onponents 1), 2) and 3) were
successively weigdrted i nto the autocl avesdd insert and then hydrogenated
wWith stirring # ' drogen excess pressure. Wrking

up:

Materials:
1) 180 g (0.1 mol) 3-(3,3-dimethylcyclohex-1-yl)-but-2-en-1-al
5 prepared in accordance with Example 3

2) 0.1 g RCh-Katalysator (catalyst) 50/8 (Hoechst) 5% Pd/C (RCh is
short for “Ruhrchemie”)
3) 100 ml cyclohexane

10 Apparatus:
High-pressure steel autoclave

Procedure:

Components 1), 2) and 3) were successively weighed into the autoclave
15 insert and then hydrogenated with stirring for 7 hours at 70°C/20 bar

hydrogen excess pressure.

Working up:
After cooling and venting, the catalyst was filtered off and the reaction

20 mixture was concentrated in a rotary evaporator. 14.5 g of residue were
distilled in a 30 cm packed column. Product fractions with a 3-(3,3-
dimethylcyclohex-1-yl)-butanal content corresponding to more than 90%
(GC measurement) were obtained at boiling temperatures of 53-55°C/0.06
mbar. .

25



After cooling and venting, the catalyst was filtered off and the reaction

20 m xture was concentrated in a rotary evaporator. 14.5 g of residue were
distilled in a 30 cm packed colum. Product fractions with a 3-(3, 3- C
di met hyl cycl ohex-1-yl)-butanal content corresponding to nore than 90% (GC .
measurenent) were obtained at boiling tenperatures of 53-55C/0.06 nbar. 25
WO 01/ 90038 1VP1/BPB38/ 04820 Anal ysis: 12rhe 1H NMR spedt®THRROEB4RZY, in
CDCl 3) showed 2 singlets and 1 doublet of the 3 nethyl groups (9 H at 0.9
ppm The 4 CHAnmalygigs of the cycl ohexane ring appeared in the range

resummbly-i n e HARBR FPerie (28 MAS” i h) dhawn 2 BfcleRcasd ot by
the signals fopubha drehey m%i%?o%es-r%r% og% pgﬁ].aﬁhéqechét@%eé gﬁm@de

group showed two degenerate sig s at 2.2 an m whi ch
had the same @yalghexgne dingtappearediin thegange dletwegnrid.aod &0 spgnwhileithed. 8

ppm 10 Odpr characteristic: .lniti e fr | di c,
flowery, eﬁanéﬂgr{?i? rr%{ftk18rtw_§r‘§é+@e pa@{c’@g ‘&éﬂéﬁﬁggﬁ%ﬂm Wetﬂéggpgé%ﬁrqni O%W
emanative, dry,2\wppsandf Wetd YartYCodidcHsB &y @hél Sinald -for the methyl groups.
3, 3-Di net hyl cycl ohexane formula (1):

The CH; group adjacent the aldehyde group showed two degenerated ddd

or ddt signals at 2.2 and 2.5 ppm which had the same coupling constants

as the dd aldehyde proton signal at 9.8 ppm.

10
Odor characteristic:

Initial perfume green, fresh, dry, aldehydic, flowery, emanative; after-smell

after 24 hours on the test strip emanative, dry, woody, fruity.



5 13 PCT/ EPO1 /04820 derivatives corresponding to general CHO in which the
chai.n line connecting the carbon atons in the a- and O- positions to the

2l dehyde group represents a CGC single bond or a cis- or trans-configured
C=C doubl e bond. 15 2. The use of 3, 3-di nethyl cycl ohexane derivatives

correspondi n‘%éct)o eneral forrmula (1): 20 (1) 25 in which the chain Iine
connecting t Batons in the a- ahd R positions PETYRROMO48R)de

group represents a C-C single bond or a cis- or trans-configured C=C
doubl e bond, CRAIMS funmes. 3. Perfune corrpositions cont ai ni ng one or nore of

the 3,3- 30 dinet cl ohexane derivatiyves cl ai ned Ia m1l, the
conmpounds (I§j gégﬁﬁ?% é‘m’g] ﬁe¥WC RHYRNvE gorrqlépgra{%th yIQSPe'?Ito 70%
by wei ght, Wﬁ@@a ay t he conposition as a whole. ECHO

10 (h

in which the chain line connecting the carbon atoms in the a- and (-
positions to the aldehyde group represents a C-C single bond or a cis- or
trans-configured C=C double bond.

15 2. The use of 3,3-dimethylcyclohexane derivatives corresponding to

general formula (1):

20 <IN

25 in which the chain line connecting the carbon atoms in the o- and -
positions to the aldehyde group represents a C-C single bond or a cis- or
trans-configured C=C double bond,
as perfumes.

3. Perfume compositions containing one or more of the 3,3-

30 dimethylcyclohexane derivatives (I) claimed in claim 1, the compounds (l)
being present in the compositions in a quantity of 1 to 70% by weight,

based on the composition as a whole.



