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Uiliza HM yclic Al dehydes as COdoriferous Agents 4k foghbe
| nvent i ”l tion relates to the use of special rmr?gc(s;‘%:tﬁég gl gehydes

obt ai nabl e fogoparti al or conpl ete hydroformnyl ati on of
(di)met hyl -substituted cycl ooct(adi)enes as perfunes. By

"cyct ooct(aq)vkpgg/g';t‘;gge meant both 5 cycl ooct adi enes an,qu—y@,I;gg/ﬁggﬁ?s, I.e.
y

C8 nonocyclic conpounds containing one or two C=C doubl e bonds.

"(di)nmethyl -substituted” is meant that the bicyclic system bears either one
or two methyl groups as substituents. 10 Prior Art The hydrofornyl ation of
cyclic dienes is known fromthe literature. For exanple) A Spencer

descri bes the hydrofornylation of inter alia 1,3 and 1,5-cyclooctadiene in
the presence of YgdigationafddpoacyeliaAldebydes asPdariferous Agaptetal |ic
Chem stry 1997, 124, pages 85 to 91. JP 15 58121638 describes a process for’
t he production of dial dehydes in which unconjugated diolefins are reacted
wi t h hydrogen and carbon nonoxi ¢eeldrofathedneentionw sci bl e sol vent in the
presence of a rhaodium catal yst. Cyclooctane aldehyde (1 ) CEIO 20 (1 ) 25

i s disclosed in Ui, ingntiogorelates toafharuserofappedial menosyelit@ldehydes acet al

e b SRR BB PR bt oo (ARRSHY R
cyclooct(adi)enes as perfumes. By “cyclooct(adi)enes” are meant both

5 cyclooctadienes and cyclooctenes, ie. Cg monocyclic compounds
containing one or two C=C double bonds. By “(di)methyl-substituted” is

meant that the bicyclic system bears either one or two methyl groups as

substituents.

10 Prior Art
The hydroformylation of cyclic dienes is known from the literature.
For example, A. Spencer describes the hydroformylation of inter alia 1,3-
and 1,5-cyclooctadiene in the presence of special rhodium catalysts in
Journal of Organometallic Chemistry 1997, 124, pages 85 to 91. JP
156 58/21638 describes a process for the production of dialdehydes in which
unconjugated diolefins are reacted with hydrogen and carbon monoxide in
a water-immiscible solvent in the presence of a rhodium catalyst.

Cyclooctane aldehyde (1)

CHO
20

(1)

25 is disclosed in US 3,985,769 as a raw matenal for the production of acetal
derivatives with perfume properties, its olfactory properties being described

as "intensively green”.
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16 October 2002 WD 99154430 2 PCT/ EP99103207 Judgi ng by demand, many
natural perfunes are available in totally inadequate quaniypgld&®Soer 2002
Accordingly, it .is clear that there is a c9nstant demand in the perfune

i ndustry for new perfunes with interesting perfune notes in order to extend
the range of naturally available perfunmes and to be 5 able to nmake the

necessary ade@ abysyaxot o changi ng fashign trends and to REUVEPY93L07
continuously increasing demand for odor enhancers for products of everyday

use, such as cosnetics and cleaning products. In addition, there is

general |y a constdudgingdy demasdnnianyi satucalf perfymesiara availabte ratatalhbl v
produced in a consistent guali tﬁ\( ang. ic.E .hayve 1? c{legibqr abl e ol fact O{y
properties, fadeauate,guanttias, , Acirdingly: A dS fdars £ah GG e 6ANtaBt of i | es
of adequate {§&hangiih the pBFfuMY PMAustr fePRER! erRimas Wit inegeyshy pefihieenci ng
t he fragrance of cosnetic and consuirer fpro ucts. In other words, there is a

const ant needotesin osdgrdaraxdenththenrangecofonatueaily aviadable prifupasangdrtofhes

| ed with_high stayi [ [ t :
bescr i pt Fon 3RerdReRY P nBeRan e bl ot SRS Wy e
obt ai nabl e byathsdy theboMtinuouR/ bR démamdl fat bddr @hhancers for products
(di)met hyl -substituted cycl ooct (adi ) enes have 20 remarkabl e ol factory

properties. @ @yeryday useiaiahnas cogpeticnpnd glaaningperdusts.stic, which is

characterjzed by r W I ) e
i ot ngut shed by 1 SiAE0n ARESUARERTR Ghopit e o RinfRRE B 7
em nently suwhithl €ambepavorably prodtcsd in A pendistent hpatitye and swhicHeialeood to

be a substance which is capable of 25 lastingly intensifying the olfactory

i npr essiléhs desifahle ofastansreperties. et tﬂ'%ﬁ?ﬁ@n@ﬁ?r@§%‘ﬂ'@n§"‘i’ ‘qualitativelst ur e of
two or nore f . res I aventd on:r el ates, t:0n t u -
nonocyclic a eh;‘/sggg %Eé{ﬁ%sgé:ﬁl gaégb%}iér ?‘ﬁﬂgﬁg@( cag‘#pﬁhé@gh he?} o?@%;ll?a?{ on of
(di ) rnet hyl - adhzwitagedesty cinflueacihgathe efragramsepef f cosractiGOaddecpnaanat
invention also relates to the use of ponocycl|i 16_Cct ober 2002

051 54430 3 FRIRCkIDSD 1 55 SYTOr Gty dSTeoRy & CRHBIASN BYPS0hior 1 GamBR U BINATE
hydr of or nyl ag i f L) i dik ) en e

boost ers. Coaﬁn%%réglsa re% gi‘ (%wgﬁgp(%ﬁg@%geg%‘%%gg&llﬁﬁ Pr‘rlgrﬁegt(sﬂ?@l F)%Wé‘l'

her ei naftfer wmtengiyrdfiodor andyemamdtoter paivéor t his use. 5 The al dehydes to be

used in accordance with the invention are advantageously prepared by
hydr of ormyl ati on of (di)nethyl-substituted cyclooct(adi)enes which have a

cyclooctane systemas a conmopebafphiefcof theanvanakibane is illustrated by
formula (2) below) but w thout any nethyl groups or C=C doubl e bonds: 10

(2) 15 The syst enit(@s suoptisingly been foundibathaldehydes obiainabid ynpadial oo C=C

gg}]glcgn? ?ndSCorln];)lett\eA%ygr:oct:oprgﬂg{ign %??&?mg{h%/l-%{igg i méd E?c‘?gogt?éadi Kes ﬁgl{/eed' ately

20 remarkable olfactory properties. Over and above their special odor
characteristic, which is characterized by a broad range with complex
nuances, the compounds are distinguished by high staying and emanative
power. In addition, they are eminently suitable as perfume boosters. A
perfume booster is understood to be a substance which is capable of

25 lastingly intensifying the olfactory impressions of the components of a
multicomponent system, i.e. a mixture of two or more perfumes.

The present invention relates to the use of monocyclic aldehydes
obtainable by partial or complete hydroformylation of (di)methyl-substituted
cyclooct(adi)enes as perfumes.

30 The present invention also relates to the use of monocyclic



The hydrofornylation is a reaction known to -the expert which was 20

di scovered by Roelen in 1938. In this reaction) alkenes ang c%??%?rzbéﬂ into
al dehydes wi th carbon nonoxi de and hydrogen. The reaction I's also known as
oxosynthesis. If (di)nethyl-substituted cycl ooctadi enes are used as
starting materials for the purposes of the present invention, the

hydr of or nyl g}g’g y be carried out kn part or conpl g case
of parti al ﬁé/’ rolérgﬁr?/?ati on) one ol efi n:sc doubl e bond r?n(gflﬁgqg}n?%%t?] per
nol ecul e of the starting conpound while only the other is hydrofornylated;
in the case adeaiEsl sttainaplly by panial air complewohEhofghalmtoraoe(dimewguced
into the nolecule. If, however, (di)nethyl-substituted cycl ooctenes are

used as 30 Substituled pysleectiadilenas 95 PerpMa Bopstgror SompeHndsn(3a, 6Ib)cour se
possi bl e dq}jﬁ: . I R99/ one
olefinic dOt]Jag\ e 2%*@%&%&‘?%‘2%&%85%5@9‘? e's a{?ﬁf‘rﬁgg%grr‘rap%;t d. - _
_ The odorthigrn@de. | e of the hydrofornylation products according to the
inventiog is ori.ginal novel . I n perfune e?npositions,_they_enhance 5
n

nd .
har nony and ema &deliydes) (o be ApeflginhAnePidance wath; the invedlinm fepei ng
adapted to n ui i o] ; L f the
conposi ti onta{la"r’?tal (F;]E;{ c??gﬁ' t%?%ée'%? ag ng&? ﬁgy‘%‘%? o%’gmr@?ﬁ@n&ﬁg&g?s
accor di ng t eytlhect(addenésnwhiche haveerascycigogiané usgsteat eas was coatmon
foreseeabl e ,and is 1Q_.copfiymation.of the general experience that the
ol factory p P?'i“’ésag?e Bﬁﬁmfﬁeﬁ dﬁ‘éyag?%%xggrmﬁ‘@e@ap?'PV- iwt iv\’l‘&'%ti on of
t he propertiae,g,,ﬁgﬂ%iQWr&Id\yCroqjﬁ@goﬁggpounds - in the present case
cycl ooct ane al'dehyde™(1") for exanple - or m xtures thereof because neither
t he mect@ni sm of odor perception nor the influence of chemical structure on
odor perception 15 has been sufficiently researched, i.e. it cannot -
normal |y be predicted whether a nodifi Nucture or special mxing ratios
of known perfunmes lead at all to changes in Yhe ol factory properties and
whet her these changes may be regarded{as posjtive or negative. By virtue of
their odor profiles, the hydrofornylatiNon prfoducts 20 according to the
invention are also particularly suitable for nodifying and enhanci ng known
conpositions. P,a~ticular enphasis is pl &)yd above all on their outstanding
i ntensi yg of odor which contributes quite generally towards the refinenent
of conpositions. Also remarkable is the way in which the hydrofornylation
products 25 accorldiengystent (&) ¢anfainsiane poiwd roethyhgooups aodiare ohévper f une

notes of a ktoad, ran of, kn cQmn ition i t hout unpl easant |
dom nat i ng tremdanbie oy’ Bngclints dpublp Dol A present, tic arg ot
structural fignmadiaesadubemel ow - are nost particularly suitable for use as

a perfune andl or perfunme 30 booster in accordance with the invention.
Accordingly, it ilhehygfemykaton is acregstiondinopgoio the expert which was

20 discovered by Roelen in 1938. In this reaction, alkenes are converted into

v.

aldehydes with carbon monoxide: and hydrogen. The reaction is also
known as oxosynthesis.

If (di)methyl-substituted cyclooctadienes are used as starting

materials for the purposes of the present invention, the hydroformylation

25 may be carried out in part or completely. In the case of partial

hydroformylation, one olefinic double bond remains intact per molecule of

the starting compound while only the other is hydroformylated; in the case

of complete hydroformylation, two CHO groups are introduced into the

molecule. If, however, (di)methyl-substituted cyclooctenes are used as

30 starting materials, only complete hydroformylation is of course possible



10 15 20 25 WD 99154430 5 PCTI EP99/ 03207 advantage to use the conpounds
(3a), (3b) and (3c) in air fresheners for exanple. In add s been
found that the conpounds -(3a), _(3b) and (3c) may be use?jévka&ﬁ?e‘[')g??ﬁ?cul ar
advant age for enhancing citrus notes in cleaning conpositions. CHO CHO HO

\ OHC (3a) (3b) (3c) Compounds (3a), (3b) and (3c) may be prepared) for
exanpl e, by W@IW6443¢| ati on of the cordespondi ng (di) mPCGIYEPSOIGI2gUL ed
cycl ooctene or cycl ooctadi ene systens. Conmpound (3b) is generally obtained
inthe formof an (E Z)-mxture, in other words the C=C doubl e bond may be
both E- and bzca@wnyuyeme slefinie gloubler bang: é ipresentcpet weolzcdlendf dbeat i on
predom nat e%térﬁ %Bﬁ{é)? present. However, it may even be desirable to use
the E- or z>cont gur ofmin pure substance. The guantities in which the

hydr of or nyl at i on Tiveoddet prafite @fdhe chydrofdimylativanpioducts acoseling o pRE f ume,
conpositions are between 0.001 and, K 70% by wei ght, based on the m xture as a
whol e. The Wﬁr@parﬁymlnahaﬁﬂdmm's Ebesﬁamegcwppﬁélonﬁvélmy@n ange

correspogdl rpsg 78H o§,||(§ 'e‘?ﬂénéf@h baqused g%g g HH“p%%(ﬁ@%QEU&Q

preparati on as lotirons, creans, s'oaps ers,

aerosol s) t beirypadapted todhe lpwfuh&s notéemdmredttamngrttie ldm@xctcnmtttuenﬂsfdﬁrrer y.
They may al so be used for perfum ng technical products and detergents and

cl eani ng coﬁ'b%§9mp8ﬁ5‘f)"f'ﬁﬁ9r‘i‘@°é’6‘1tt eners, textil e treat nent conpositions and
tobacco. For per fyd rgqf Qﬁ?? ﬂﬁ? ?ofBFcﬁglﬁ%ﬁ &Q”B@édrﬁhﬁ]stoartﬁe added

to themin an 30 oifactori |ve antlt nore parti arl
concent r at i emvesftio. Bave omtere?.ﬁngxpemﬂne200@3V\®e@9h5t143fb§edaﬁlé ER&E/|§3207 2%

by wei based on th roduct as a whol e. se val ues are not
Y oraodd] o Ppfifadtin o P Gohee et d s i e lfal perties, of | |
obtai n ef f eghgwi barfhm@%r aﬁém%é@éésgﬂ@ ah FRiicdlih! Bf YRe &\6 A efes with

even hi gher concentrations. | om ng Exanples are i ntended to
illustrate tsl:ryctuﬂauesnmlahedvmmpmnds ﬂirt thegprasenh casy cyalpocrenadebydd 1.

P i hyl Mol
(ovb e oy &) rSritli, Pr mad BoRHbEIEal HRatE88, dciftes el B@knaM B gac
chronmat ogr apjdios p@%éfitwn ﬁoﬁ%ewﬁﬂ@endé 6PEREARal BirQctaie @%t@&drafy@rcbaa@ﬁ her

with 1.7 mol es a rhodiumcatalyst 20 with the fornul a
Rh(CO)cn@PPHi@)szbaﬁd s_@ffﬁmﬂresre(ssag;hqdf te.i fheagnotoRespalinebarpredicied ed vvlth

2 b YRl FORRER. BTG BPIGPRAP RaTRy O BRI GEbigR ™ 1
sol vent. Folleardti Bl Ed)pchhh e€ ARt Y Dlflctdrpepropetiey amRy aviidtheertadsand
distilled through a 20 cm reux col um.
changes may be regar ed as positive or negative.
By virtue of their odor profiles, the hydroformylation products
20 according to the invention are also particularly suitable for modifying and
enhancing known compositions. Particular emphasis is placed above all on
their outstanding intensity of odor which contributes quite generally towards
the refinement of compositions.
Also remarkable is the way in which the hydroformylation products
25 according to the invention round off and harmonize the perfume notes of a
broad range of known compositions without unpleasantly dominating them
in any way.
Compounds (3a), (3b) and (3c) - cf. the structural formulae shown
below - are most particulary suitable for use as a perfume and/or perfume

30 booster in accordance with the invention. Accordingly, it is of particular



25 Subsequent fractionation was carried out in a spinning band coI um. 82 g
of nonoal dehyde (3a) (boiling point: 65Cl16 nbar) were ob&g 863 her
with 35.4 g of diaidehyde (boiling point: 105C/ 16 nbar). escrl ptl on
for (3a): mnty, woody, cucunber-dill note. 30 16 Cctober 2002 WO

991 54430 7 PCT/ EP99103207 2. Preparation of

2, 6-di met hy ycl ooct-1-ene (3by CHO5 ° (3b) 2 g) of
1, 5-di et hy:w? 659?%%’??)00'[ adi ene (manuf a%turer: Al dri ch; ng@ﬁ?@%ﬁgrapm c
purity: 76% were introduced into an autocl ave together with 1.7 mrol es

(1. I175 ?) o;ada?nlm tﬁrmselaltlwéy:ﬁtngitﬂmdst(ﬁa?jh@bi)(mmé(:ﬂ:)%(mr@bhaﬁé@)@rand 19
mmol es {5 g) of triphenyl phosphi ne_and, reacte m xt ure of

hydr ogen an&Xa@giin Inaagkicde thasPesh B’r\’ﬁdv@ag th F‘PW@OPB?’S !53%)343%) and 100C
under a pre r I E Ki ng

up, the con § tﬁ]a fbg%ggrge\g@% r Wedrlgelr at"grg gﬂh ?llnpl ed h'%ﬁ%\ﬁﬁa 20 cm
Vi gr eux col nieamd@c&mipsedmaat fracti onatl on |nto educt and nonoal dehyde was
carried out in a spinning band colum. 132 g of product (3b) were obtained
(boi l'i ng¥poi nt: 58C/ 16 ,mbar). COdor description: technical 20 3. Preparation
of 2, 6-di met hyl - ¥t or nyl cycl ooct ane (30) CHO OHC 25 (3c)
(272.46 g) of 1, { CHAPanuf act ur el

g) of triphenyl phosphine and reacted wt 1:1 mxture of hydrogen . and
carbon nonoxide with intensive stirring for 5 hours at 100C under a
pressur#8of 60 kgl cf®aland in the absenc&@¥ sol vent. For worki f@c)up, the
contents of 5 the reactor were filtered and distilled through a 20 cm

Vi greux colum. Subsequent fractionatjon was carried out in a spinning band
colum. 29 &ampaundst(@ad &bk andyi(3e} HPRY 1b6- Areraragy doE| ostnalse bnd

2, 5- di et N nbegeioh O 4 gymeoeg&gsgfoﬁ@@gpgﬁ@ehe,ﬁguwﬁuedn@yo?&aa@éne $poC 16

nbar). GCdor SCri p on: ~green,
cyclooctadiene systems.

156 Compound (3b) is generally obtained in the form of an (E,Z)-mixture,
in other words the C=C double bond may be both E- and Z-configured,
although a mixture in which the Z configuration predominates is generally
present. However, it may even be desirable to use the E- or Z-configured
form in pure substance.

20 The quantities in which the hydroformylation products according to
the invention are used in perfume compositions are between 0.001 and
70% by weight, based on the mixture as a whole. The hydroformylation
products according to the invention and corresponding compositions may
be used both for perfuming cosmetic preparations, such as lotions, creams,

25 shampoos, soaps, salves, powders, aerosols, toothpastes, mouthwashes,
deodorants, and in extract perfumery. They may also be used for
perfuming technical products and detergents and cleaning compositions,
fabric softeners, textile treatment compositions and tobacco. For perfuming
these various products, the compositions are added to them in an

30 olfactorily effective quantity, more particularly in a concentration of 0.05 to



10 16 Cct ober 2002 WO 991 54430 CLAI M5 9 PCT/ EP99/ 03207 1. The use of

nmonocycl i c al dehydes obtai nabl e by partial .or- conplete tion
of (di)nethyl-substituted cycl ooct (adi)enes as perfunes. ggﬁfg%b%ﬁgéejb%f

nmonocyclic al dehydes with the follow ng structural 5 fornulae: 10 as
perfumes. HO CHO = CHO OHC ° 3. The use of nonocyclic al dehydes obtai nabl e

by partial awyocegshase hydrof ornyl ati ongof (di)nethyl - s@gst/ERgoaoB207

cycl ooct (adi )enes as a fragrance 15 booster. 20 4. The use of nonocyclic

al dehydes with the follow ng structural fornmulae: CHOCHO I, a = CHO OHC °
as a fragrale yowsight, basedonTthe product aawhvibpld.i Hawelsty theseovalaeaabl e by

partial or conpl ete hydrof ornyl ati.on. o di t hyl - substituted .
ycl ooct ( aciSPBNeL ipnaest o AR Ris ey sd e thasiens oy tieflimist op
al cohol - bas il RbtdiH EHferts Rith ToWet'sGncdntraRivas bt Ica tlidaky dew ddhplekBs
following structural fornmulae: = 16 Cctober 2002
with even higher concentrations.
5 The following Examples are intended to illustrate the invention

without limiting it in any way.
Examples

10 1. Preparation of 2,6-dimethyl-1-formylcyclooctane (3a)

CHO

15
(3a)

2 Moles (27246 g) of 1,5-dimethyl-1,5-cyclooctadiene
(manufacturer: Shell; gas chromatographic purity: 75%) were introduced
into an autoclave together with 1.7 mmoles (1.175 g) of a rhodium catalyst

20 with the formula Rh(CO)CI(PPh3), and 19 mmoles (5 g) of triphenyl
phosphine and reacted with a 1:1 mixture of hydrogen and carbon
monoxide with intensive stirring for 5 hours at 100°C under a pressure of
60 kg/cm? and in the absence of solvent. For working up, the contents of
the reactor were filtered and distilled through a 20 cm Vigreux column.

25 Subsequent fractionation was carried out in a spinning band column.
82 g of monoaldehyde (3a) (boiling point: 65°C/16 mbar) were obtained
together with 35.4 g of dialdehyde (boiling point: 105°C/16 mbar).

Odor description for (3a): minty, woody, cucumber-dill note.

30



5 WO 991 54430. 10 CHO CHO i PCT/ EP99/ 03207 CHO oHc in cosnetic preparations,

techni cal products or al cohol -based perfunery. 16 October 2002
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1058Y" 16968 () - | $rbsegyeRiia %t)Qf%‘?ﬂllﬂ%/s%‘& and mepogidghydeswas aagied 0opsps e
() - (dEMB7S 103, 4 spinning band column. 132 g of product (3b) were obtained

(boiling point: 58°C/16 mbar).
QOdor description: technical

20 3. Preparation of 2,6-dimethyl-1,5-diformylcyclooctane (3c)

CHO

OHC
25 (3¢c)
2 Moles (27246 ¢g) of 1,5-dimethyi-1,5-cyclooctadiene

(manufacturer: Shell; gas chromatographic purity: 98%) were introduced

into an autoclave together with 1.7 mmoles (1.175 g) of a rhodium catalyst
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30 ok Gl S e Wil
e M A A5 ) oo
10%\/& () -9 mdnakidd With, intéldiWe stirring for 5 hours at 100°C under a pressure of
60 kg/cm? and in the absence of solvent. For working up, the contents of
5 the reactor were filtered and distilled through a 20 cm Vigreux column.
Subsequent fractionation was carried out in a spinning band column.
29 g of a mixture of 2,6-dimethyl-1,5-diformylcyclooctane and 2,5-dimethyl-
1,4-diformylcyclooctane were obtained (boiling point: 105°C/16 mbar).
Odor description: green, potato note.
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hydroformylation of (di)methyl-substituted cyclooct(adi)enes as perfumes.
2. The use of monocyclic aldehydes with the following structural

5 formulae:

- OCHO UHO
OHC

as perfumes.
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3. The use of monocyclic aldehydes obtainable by partial or complete
hydroformylation of (di)methyl-substituted cyclooct(adi)enes as a fragrance

15 booster.

4. The use of monocyclic aldehydes with the following structural
formulae:
HO CHO CHO
20 ¢
OHC
as a fragrance booster.
25 5. The use of monocyclic aldehydes obtainable by partial or complete

hydroformylation of (di)methyl-substituted cyclooct(adi)enes in cosmetic
preparations, technical products or in alcohol-based perfumery.
6. The use of monocyclic aldehydes with the following structural

formulae:
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in cosmetic preparations, technical products or alcohol-based perfumery.

HC
QQSTUVV\XYZ[\]"_ abcdef ghi j kl rmopqr stuvwxyz{|}~



