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Utilization of Mnocyclic Al dehydes as Odoriferous Agents

Field of the Invention This invention relates to the use of
speci al nmonocyclic al dehydes I bobtainagle by parltialtordponpleteS

hydr of or myl at i L) et hyl -substitute cycl ooct (adi )enes a
pgrfuneshyBy N@@@ﬁ%éég%%di)enes" are neant both 5 cyc.63¥ BREPER267and
cycl ooctenes, i.e. C8 nonocyclic conpounds cont ai ning one or two C=C
doubl e bonds. By "(di)nmethyl-substituted" is nmeant that the bicyclic
system bears either one or two nethyl groups as substituents. 10
Prior Art The hydrofornyl ation of cyclic dienes is known from
the literature,  Utilifstiot ohNRifocyblicRRIARMESRLOMReldUS Rydnal or Myl at ion
of inter alia 1, 3- and 1, 5-cycl ooctadi"ene 1 n the presenCe ot speci al
rhodi um catal ysts in Journal of Organonetallic Chem stry 1997, 124,

ages 85 to 91. JP 15 58/ 21638 rebes,a process for the production of
Si gl dehydes in which unconj Jé%fcg&%gi’%f'b‘f 'ﬁkorhre reacted with hydrogen

and carbon nmonoxi dghiginvention reRites tb bSO bE s@@b?é?ﬂﬁoﬂd&gbl*&? aR:ié?@EB&e of a
r hodi um cat al yﬁ . . Cycl ooct ane al dehyde (1? .20 Jerr]
cbtainable by partial or complete hydroformylation of (di)methyl-substituted
cyclooct{adijenes as perfumes. By “cyclooct(adilenes” are meant both
5 cyclooctadienes and cyclooctenes, i.e. Cs 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
15 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 aldshyde (1)

CHO
20

N

25 is disclosed in US 3,985,769 as a raw material for the production of acetal
derivatives with perfume properties, its olfactory properties being described
as "intensively green”.



25 is disclosed in US 3,985,769 as a raw material for ihe producti on of

acet al ~derivatives with perfume properties, its ol factory properties
bei ng descri bed as "intensively green". 2 Judgi ng
by demand, many nat ur al perfunes are available in totally | nadequat e

quantities. Accordin Is clear that .there is a con nd
in the perf urreW@cﬁ%g %/"5(} or new perfunes Rith interesti n?%@rﬁﬂﬁ%ﬁﬁ%ﬂa

BOt es in order to extend the range of naturally available perfunes and to
e 5 able to make [ i I nds
and to sati sfydbﬁgnggﬁfﬁﬁﬁgﬁga&%&?{%@@;Héﬁ%&%@%&;}%ﬁi %r'ﬂgﬁﬁg cers

for products made@;ha%/%ﬁdﬁ%slse%c@ttﬂhgl?s itcles bletar dBattitbrel isami qugsfamdduct s.
In addition, there is g(enerall a constant need for s&t hetic perfunes

\gh. ch g?n bleffé’r@maé@“? pe swdisste indusineBridiest BRRUGEAIWITYINERESIIY RITHBRe 10
e r
qual | 1ot val y TR RREAREK fSnd IneSenDp O BRRTAN AHEBRG BimEtndto ke

capable of 5 abidiuaniaReaRy Peresdtiry uanpiations hﬁchﬁx@@hgﬁ@@mi trendsrehd ¢o and
consuner products. In other words, there is constant need for

‘conpounds whi cgatisfy thfhgoetfwh/cm@rﬁawgcdaﬁwd)@wdgr ERNARGETS BIATEEUGH t h

hi gh staying p ower .

Description of %fﬁgew#ggr%s@ %ﬁmégcﬁm&ﬁg @%%ggﬁé]?rréds/@nﬁgl y been found that
al dehydes obt ai nabl ¢n byditian! thete dgenerally@ﬂ@hﬁa!@t teedt fof eymipbtic peiniumés '
(di) et hyl -substituted cycl ooct(adi)enes have 20 remarkabl fa tory

properties. Wc%ﬁénaﬁﬁ)\ﬁ%’wwy rprgii&ﬂ ain 3densistent Qualiig and Mrieh av%l ch
| s charact ggi Z%@af?%bl@ ol %"[‘cg? a@?ﬁ@ﬂ%t heC l*éB §r‘ﬁ near-nBHﬁ‘chgﬁd cﬁ%ﬁt&ﬁ@é{?ounds

are distinguishe and e

they are em nemighy igrt phif'%ﬁ&;fp&déqmﬁebm@wm arfd whlch 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,

15 intensity of odor and emanative power.

Description of the Invention |

It has surprisingly been found that aldehydes obtainable by partial or
complete hydroformylation of (di)methyl-substituted cyclooct(adijenes have

20 remarkable olfactofy 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 bocster is understood to be a substance whsch is capabie of

25 lastingly m‘rensxfymg the olfactory tmpressxons of the compormnts 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



perfunme booster i's understood to be a substance which is capable of 25
|l astingly intensifying the olfactory inpressions of the conponents of a
nul'ti conponent system i.e. a mixture of two or nore perfunes.

The present invention relates to the use of nonocyclic al dehydes

obt ai nabl e by yyey 9@@1390 conpl ete hydrofognyl ation of PCT4EP99/03207

(di)met hyl -substitute cycl ooct (adi ) enes as perfunes. The

present invention also relates to the use of monocyclic 3
al dehydes obt aaldalbydeshybtpmeblesby partiePepteiplehy Hydrofsationast (agrr(em)aﬂet hyl -
a 1

bstituted cl ogct (adi ) enes as perfunme boosters. Conpounds ( (3b)
Zﬁds( I3(:;J Sesg?/i’rlﬁ&gmtéﬁ? %%*eogé%mgﬁéﬂsewef&frﬂ% |b0§$fér§3aﬁpﬂmﬂuﬁﬂﬁj3®£ é8le) r ed

for this : A : A ith the
i nvention are éfﬁ?(3033:!\/95&{1%89%1&‘“@@é%ﬁ%gﬁ%@%ﬁﬁyﬁé%@@%&ﬁ%ﬁgﬁé& fdf

(di ) met hyl - subthtsi uae. ed cycl ooct (adi ) enes whi ch have a cycl ooct ane
system as %Dcomm ackbone, The backbone is illustrated by fornula

(2) bel ow, Sbut wi Pﬂ&tﬁlde%yde‘éntp Ret wgad g’ﬂo@ﬁ%’f@ﬁﬂct@:@fbomﬁ éﬁ\mﬁs:arﬁgd o
2) 15 t copt |
o tue canERRoRK SRederea AP RQRoichRgIeBbn 4F Bty LBHISEG, Oor
not i mrediystosicl(adij¢reserwhich have a cydibecthydr efsteny | i @ncoraman
reaction knowbatc(l)(btt:}r%e. %egéc}%n%msv}ﬁﬁstrated by formula (2) below, but without
any methy! groups or C=C double bonds:
10

(2)
15

The system (2) contains one or two methyl groups and one or two
C=C double bonds. If two C=C double bonds are present, they are not
immediately adjacent.
The hydroformylation is a reaction known to the expert which was
20  discovered by Roelen in 1938. In this reaction, alkenes are converted into
aldehydes with carbon monoxide and hydrogen. The reaction is also
known as oxosynthesis.
If (diymethyl-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



20 discovered by Roelen in 1938. In this reaction, alkenes are converted -
into al dehydes with carbon nonoxi de and hydrogen. The reaction is al so
known as oxosynt hesi s. I f (di)methyl-substituted cycl ooctadi enes
are used as starting materials for the purposes of the present

i nventi on, thﬁd‘gﬂsgag@ mylation 25 maygbe carried out pOTIEPSS/08207
conpletely. 1In the case of partial hydr of ornyl ation, one olefinic

doubl e bond renmins intact per nol ecul e of the starting conpound while
only the ot hdrecaaséyahlpfanenglefiniel;double hendaise present giercooigcde of the
hydr of ormyl ation, two CHO groups are introduced into the nol ecule. If,
however, (di )St¥tRGICOMAAING: ut ed cycl ooct enes are used as 30 starting

materials, only corfd ghgr Bv&ﬂ@}‘de?rtgglnrgqr@r@rﬂnma%n%aﬁetsp@&ﬂr@ihg to the 4

because only one ol efinic dou s préesent per nolecule of the
starting conpoeerdion is original andheovsdiorinppeifime compositionsir tieyr ephandeon
products gcc%r di n% tolpélhe o n\éﬁnt lon s. original_ and HOVFl . n perfune
conposi t i 8ns,NATMANYeARd Rreanatiqn, And 1sq sta¥ingnBeVEh HRqPaIteyal: 485998 power |
the particul afeifpsadfted to thagielﬂmn?éiaefe%qhﬁea miﬁgrcﬁélaﬂmé?%asﬁmmsr@d

t aki ng the ot her”constituents of t he conposition into account.

The fact t hatthelcompasitishdnta/aeadumt products according to the i nvention

have interesting rfu t es,, wa t r ahl e d j confjrmation
of the general exgﬁ'ﬁ eﬁ&%ﬁgtthphiygﬁquﬁﬁ%lsgggrEhoé%“? eséngc.ro}&ng ?Qng{ﬁn
perfunes are jR@éntiRC Pavar Irité’re@ﬂng !‘@brﬂﬁheoﬁomk vae RobH6Fdseeablf and is
structurally related conpounds - in the present case cycl ooctane al dehyde

(1) for dRamsanfirmatiomiaft the generdlcexparianses thaicihensifactory mrepeities nebf

odor percepti,Qn._ nor | nf e ) cal . u rception
15 has been @Wq cﬁemﬁ%#]laéggrgqqcﬂ%f&?ﬁ& %ﬂt m?il({r#g)b éﬁr"ﬁ%é}g%@%réﬁi cted
whet her a moditfiichsrafly relatetl ompotes L the piatent ahse syclboktaneralgeliydees

|l ead at all to changes in the olfactory properties and whether these

changes nmay Hd) feggxaewles gioxidtures therepdjergapse neither the mechanism of
odor perception nor the influence of chemical structure on odor perception

15 has been sufficiently researched, i.e. it cannot normally be predicted
whether a modified structure or special mixing ratios of known perfumes
lead at all to changes in the olfactory properties and whether these
changes may be regarded 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 particularly suitable for use as a perfume and/or perfume

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



By virtue of their odor profiles, the hydrofornylation products 20
according to the invention are also particularly suitable for nodifying and
enhanci ng known conpositions. Particul ar enphasis is placed above all on
their outstanding intensity of odor which contributes qui te gener ally

t owar ds t nt of conpositi le is
the way in V\hl\}gﬁ) %%/ghﬁggfofornyl ation prg‘gucts 25 accordl ng to tﬁbéjp
i nvention round off and harnoni ze the perfunme notes of a broad range

of known conpagiviantat® W US®ttie u@mFeaﬁ@sw(:kao @Y aret (3 ih ReMfreshendr® fany way.
Conmpounds (3a), (3b) and (3c) he structural formnul ae shown

bel ow - are nﬁ@"ﬁ?tlf%ﬁﬁﬁmw i e dses fpend thad the cemperndereSaintBranger f ume
30 boost er n V. Y, o}

art i curar (o BE MU pbHEul R Eh Rk £FANANERG TS b, g
(3c) in air frosdréngeembositions. exanple. In addition, it has been found that
t he conpounds (3a), (3b) and (3c) may be used vm'th particul ar advant age
for enhancing citrus notes in cl eaning conpositions. 5 [err]

OHC 10 Conmpounds a), (3b) and (3c) may be prepared, for exan@}f@ by
hydr of or myl ati on of orcggpondi ng (2 HOsubst i t ut ed oQetene or
cycl ooct adi ene syst I's generally '
the formof an (E X

OHC
10 (3a) (3b) (3c)

Compounds (3a), (3b) and (3c) may be prepared, for example, by
hydroformylation of the corresponding (dimethyl-substituted cyclooctene or
cyclooctadiene systems.

15 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, foothpastes, mouthwashes,
deodorants, and in extract perfumery. They may also be used for
perfuming technical products and detergenis 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 fo



in other words the C=C doubl e bond may be both E- and Z-configured, _
al though a mxture in which the Z configuration predom nates is generally
present. However, it may even be desirable to use the E- or Z-configured
formin pure substance. 20 The quantities in which the g
hydr of or nyl atyweyogrsqdagt s according to g the inventionpeq-pep%g/@gm
perfume conpositions are between 0.001 and 70% by wei ght, ase% on the
m xture as a whol e. The hydrofornylation products according to the
i nventi on an®% dy eeghtdbased ondhsi grodust asya wholebeHosetdehahbsé amalyesy f uni ng
cosnetic preparations, such as |otions, creans, 25 shanppos, sQaps,
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extract perf ‘éﬁiﬁ@b’cain%@ﬁkh P§8r ESncehBAtibAS or can BRI g ﬁ&m%ﬁﬁ@ﬁ)@%‘

e n I abric s eners,

products and tergents and cl eani ng conpositions,

textil e treatwithevehigher concenteatibnsobacco. For perfuning t hese various
products, _the co sitions are added to themin an 30 ol factarily,

ef fect i ve2quant i ?Eﬁ‘%?@"’ﬂ&gt Eéﬁ!“&f?%/ qrg Q?%Q#&deﬁ?rﬂv%%ﬂeo&%.'ﬁﬁe%@n

6 2% by WyeHdiftlimithRpRh SRy _product as a whole. However, these val ues
are not intended to represent”limts because the experienced perfum st can
still obtain effects with | ower concentrations or can build up new

conpl exes wi th even hi gher conce%ati ns. 5 The foll ow ng
Exanples are intended to illustrate t MRSt i on without Iimting it

i n any way. Exanpl es 10 1.

Preparation of 2,6-dinethyl-1 -fornyl cycl ooctane (3a)
10 Preparation of 2,6-dimethyl-1-formylcyclooctane (3a)

CHO

156
(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(PPhs); 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



[err] .15 ) T 2 Mol es. (272.46 g) of

1, 5-di net hyl -1, 5- cycl ooct adi ene (manuf acturer: Shell; gas

chromat ographic purity: 75% were introduced i nto an autocl ave
together with 1.7 mvoles (1.175 g) of a rhodiumcatalyst 20 wth the
formul a Rh( COpfeh 6BRIM3R and 19 mmol es (57g) of triphenylpeT/EPgohyeplzi ne and
reacted wwth a 1:1 m xture of hydrogen and carbon nonoxi de with
intensive stirring for 5 hours at 100[err] C under a pressure of 60
kg/cnierr] an@. i n Preparationcf ,8-dimethylts-faroylopcibootyiwme {3 content s of
the reactor were filtered and distilled through a 20 cm Vi greux colum. 25
Subsequent fractionation was carried out in a spinning band col um. 82
g of nonoal dehyde (3a) (boiling point. 65Lery] Celfpy nbar) were obtai ned
together with 35.4 g of dial dehyde (bo arnt: 105[err] C/ 16 nbar).

Qdor description for (3a): mnty, woody per-di || note. 30

7 2. Preparation of 2,6-di nethylS N cycl ooct-1 -ene (3b)

[err] 5

(3b)

2 Moles (27246 g} of 1,5-dimethyl-1,5-cyclooctadiene
{manufacturer: Aldrich; gas chromatographic purity: 76%) were introduced
into an autoclave together with 1.7 mmoles {1.175 g) of a rhodium catalyst

10 with the formula Rh(CO)CI(PPhs), 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/em? and in the absence of solvent. For working up, the contents of
the reactor were filtered and distilled through a 20 cm Vigreux column.

15 Subsequent fractionation into educt and monoaldehyde was carried
out in a spinning band column. 132 g of product (3b) were obtained
(boiling point: 58°C/16 mbar).

QCdor description: technical

20 3. Preparation of 2,6-dimethyl-1,5-diformyicyclooctane (3¢}

CHO

OHC
25 (3c)
2 Moles (27246 g) of 1,5-dimethyl-1,5-cyclocctadiense

(manufacturer: Shell; gas chromatographic purity: 98%) were introduced
into an autoclave togsther with 1.7 mmoles {1.175 g) of a rhodium catalyst



2 Mles (272.46 g) of 1,5-dinethyl-1,5-cyclooctadiene

(manuf acturer: Aldrich; gas chromatographlc purity: 76% were i nt roduced
into an autocl ave together with 1.7 mmoles (1.1 75 g) of a rhodium catal yst"
10 with the formula Rhi(CO A (PPh3)2 and 19 mmles (5 g) of triphenyl ;

phosphi ne andw®@gors30 th a 1: 1 m xturegof hydrogen andpPCA/EPY9/03207
nonoxi de with intensive stirring for 5 hours at 100[err] C under a pressure

of 60 kg/crraerr] and in the absence of solvent. For worki n%_ up, the
contents of withtthe fermular RWCO) @i(FPbs)edaradlmlemmqle%cﬁt g) oefgfrigheny! cm

Vi greux colunp, 1 Subs n | gnation intag educt and
nonoal dehyde Pi'g{?? %rbd reacgq(gf?y aﬁ nm'%t&r%a dhé’gr c&rl&qn
product (3b) M@h@xl@tﬁltlﬁ'%ﬁenswe(éﬂmhg W 5 Godirs aﬁﬂb@"chﬁdb@ d’f’p%skure of
Odor description: technical Preparati on of 2,6-dinethyl -

. 5-di for nyl cy@0 kgiarehand 3z the absence of solvent. For working up, the contents of CHO

L0 o2 theseagtorsfee bR atEBRe R4 tPbun a0 omiprewtggturm.

chr onat ogr aphi c pusubyeqdb?ﬂ’c)framonatioﬁ was ¢aated out ihrd spmnmgtbami edleminpget her
with 1.7 moles (1.175 a rhodijurmcataly wth the

formul a Rh( CC?Q]Q(@F&]H)@U%N 2@ dimatayl-1.5- %@TW|WF|PEHWI and 2 5pﬂ@!§3hy|ne and
reacted with g dydoifyidydidoctind Ware 866 (HofingPbint: 105°C/16 mbar).
Odor description: green, potato note.
10



nonoxi de with intensive stirring for r] C under a pressure
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of | 60 kg/cnjerr] and in.the absendg Eor working up, the
contents of 5 the reactor were filtergd I'led through a 20 cm
Vi greux col um. Subsequent fractionation was carried out in a
spi nni ng bandyg® 3 29 g of a m xtgre of 7

2, 6-di met hyl -1, 5%@& r?yl cycl ooct ane andyz, 5-di net hyl - PCTI:%PQQIO&O

, 4-di fornyl cycl ooctane were obtained (boiling point: 1 O5[err]C/1 6 nbar).
Qdor descri pt ChAIM& een, potato note. 10 9 CLAI M5 1. The
use of nonocyclic dehydes obtai pnable by partial or conplete

hydr of or nyl at fon oﬂ? d}‘is)?r@trﬁwo@i?ﬂ%taiC{%WQ@g Shtaipaiie hyargraaker aemplete unes.

2. Th ' | Jar! 5
Formil ae: [ SYRARGIGIghorRUAREKRRS Mok 2ol AR HETHNES. 0l
al dehydes obt 2i nablke bysgpasft nadncayclcomidettydes withytheoffollowihgt stouctodal

(di) met hyl - suﬁﬁti uted cycl ooct (adi)enes as a fragrance 15 booster. 4,
The use of® no EW%’?E?'C al dehydes with the foll ow ng structural f ormul ae:
CHO
CHO CHO
OHC
10
as perfumes.
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:
CHO CHO
20 CHO
OHC
as a fragrance booster.
25 5 The use of monocyclic aldehydes obtainable by partial or complete

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

formulae:



20 '

OHC as a fragrance boosteU“th"l{a“lLummse of monocyclic al dehydes.
obt ai nabl e by partial or conpl et ation of

(di)met hyl -substituted cycl ooct (adi )enes in cosnetic preparations,
techni cal pr 99@@9?5@[30 n al cohol - based pgrfunery. 6.PCT/iEPOD63207
nonocyclic al dehydes wth the foll ow ng structural formul ae:

CHO [err] 5 in cosnmetic preparations, technical products or

al cohol - based perfunery.

CHO CHO
- O O
OHC

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



