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| nventi on -0 (1la) 25 is disclosed in US 3,985,769 as a raw
material for t'A¥%Broduction of acetal derivatives with perfume properties)

its olfactory properties being described This invention relates to the use

of speci al f i | dehydes obtai nabl e by partial o
hydr of or ny| g\gdl)o@r??% 4:Zoggti onal Iy (di)methyl substituted PCAEPOSIE3205

tricyclo(5.2.1.02~s]dec(adi )enes as perfunes. By
"tricyclo[5.2.1.02" 6] dec(adi)enes" are neant both

tricyclo[5.2. 1. 0)fiigesaw of Tercynie Aldehydes[ds OdbriderdisiAganes. By

"(di)nmethyl -substituted” is meant that the bicyclic system may “bear either
one or two methyl groups as substituents. Prior Art The hydrofornylation of

cyclic dienes is known fromthe.liftec e. For exanple, A Spencer
descri bes the hydrofornyl ati one'f-)‘fe'k{l ﬁlfztﬁéljﬂ‘fei‘t%%and 1, 5-cycl ooctadi ene in

the presence of m&ciimedtmdirélmétsattalmtsjsbnoﬂoséfe&adl ﬁicgemcgaéleéﬁwéd ic
Chem stry 1997) 124, pages 85 to 91. JP 58121638 describes a process for

t he product Pbtainablgiby pritiaties compigie hydiplosnylagian«f antionatly fdi)aethvieact ed

wi th hydrog rb i dg2.é =i my_sci l.vent i he
presence of g'gbﬁﬁgt(‘ﬁ%ﬁm @M@@?H%@?%@@%ﬁé% de SydeB{aﬁ'é?\%g‘s "i nt endsi vel y
green”. Sludg'ricgclbw.@larcﬁr‘?weo(gdi);nat’uaeé meahtinesth atricyelofb Lahb2%decsot al | y

16 Cctober 2002 WO 99| 54428 %EPQQ/ 03205 inadequate quantities.

Accor di ngl ydienesiandtrisyelofhgil-@hddecenesy By {eimathyswbstituted’t semgant une

i ndustry fo p j i t Ligs f SRy ! rder,to
extend the Ehéeﬁgt‘g{eoﬁ fc&ﬁlﬁ%gﬁew arj\'/@? qu%'ﬁeé'%rf ﬁﬁées and& %&@g\ g;rg?%‘gfoastrmke t he
necessary agalpstatémss to changi ng fashion trends and to ”

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 aldehyde (1a)

CHO
20
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(1a)

25 s 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".

Judging by demand, many natural perfumes are available in totally



5 satisfy the continuously increasing demand for odor enhancers for
products of everyday use, such as cosmetics and cleaning pg o3 2009
addition, there is generally a constant need for synthetic perfunes which
can be favorably produced in a consistent quality and whi ch have desirable
ol factory properties, i.e. pleasant) near-natural and qualitatively 10 new
odor profil 80 eb/sidguat e i ntensity, ar®d which are capddC®/EPI9/03205

advant ageously influencing the fragrance of cosnetic and consumer products.
In other words, there is_a constant need for conpounds which have

char act er i sinedeadafeogyantitiast. | I%%@@EIYedtﬁt%e%ng@tsmﬁ n§ povwistapint ensity

of odor and t. : i pt.i , i
ur pr i si ngl SaRg ih Yfe HBHEme auLRy ) Rbk RRime Gich INERC Al bRlifR 1,

partial or goteslieoeddrtdrextendriieatange affnatpdallpaxbllabléperfrrhdy badhstet uted
tricycloj5.2. 1.02 6] dec(adi)enes have remarkabl e, ol factory 20 properties.
Over and ab®Rle tPHen eémepaeswrad@ﬁﬁth P "8!"9/\)&1 jon epelaand @ | zod by

a broadfranga@%% gcgmg{%rswgfe;é?m&@maﬂan%@& &itarliers foaoaed Py high

staying and enm ron, they are emnently 'suitabl e as
per f ume boosf everyddy pse fsuoh doosireticsanch diesasirgpprodactse a subst ance whi ch

is capable of lastingly intensifying the olfactory 25 inpressions of the
conponents of a ?‘?‘?‘Lﬁé’ﬁ'ﬁgﬁ%l‘s rg%aic_ogjs{ag W?ﬁﬁ?@sﬂg_ﬁ?%p& UR§Se
perf unes. Tg@idw 64 e fd%?élﬂ%%o&@é&i #P al SordisteHB quality! 5h&walfﬁyrﬁé\%ehydes

obt ai nabl e partial or conpl'ete hydrofornytation of "optiona
(di ) met hyl sdésitatietadctary qyropeities?2 i.¢. piedpobchear-atnel ared peafitatiwsly The

Cor Fesrtihar ni, oh bt a0 BBh! S Bt ks
fol I owi ng fQﬂmﬂtéﬁeowﬁpﬂ'ﬂﬂgnéiﬂlgb}hepel’réﬁ‘rlﬂﬁcéOoi hosntiOVady Shfeints: CHO

CHO 5 (I b) The present” invention also relates to the use of tricyclic
al dehydes optagiugtshl én ophgrawoids), therecis rpicenstany deet domgompaymdst wbishi onal |y

(di)methyl 10 substituted tricyclo[5 2. 1.02 ge i.)enes). excl udi ng

r1 bycl of 5. oS dhBkaqibliiie, nawibfioftofioh; SouBbd aFTioR ogeyindl bower,
4,8-difor nyintéﬁgigmld@{&aadje;ﬁaﬁﬁ]véqg@v@r,i s particularly preferred for this
use. The al dehydés to be used in accordance with the invention are

advant afeousl y prepared by hydrofornylation of optionally (di)nethyl15

substituted tricyclo[5.2.1. 0g= P s have a tricyclic system
as a common backbone. The ba@ﬁgéﬂéﬁlggd(%fltﬁgg ‘r’gﬁ{é nby formula (2) bel ow) but

wi t hout any met hitl has os@sprisingli betaibfoandotidst: sgécial tti@yclithaldotside® ( 2)
optionally contains one or two methyl groups and 25 conpul sorily one or two

) 1d ) .
CEC doubl ¢ SeRiEbIe by Rastia-er eemBlele hudtorrYatior o8 pliohally (EmerHl-
I mredi at el Y qRGRAT - tricyclof5.2.1.02%dec(adi)enes  have remarkable olfactory

20 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 lastingly intensifying the olfactory

25 impressions of the components of a muiticomponent system, i.e. a mixture
of two or more perfumes.

The present invention relates to the use of tricyclic aldehydes
obtainable by partial or complete hydroformylation of optionally (di)methyl-
substituted tricyclo[5.2.1.02'6]dec(adi)enes as perfumes. The compound

30 tricyclof5.2.1.0*%|decane aldehyde (1b) is excluded. Corresponding to the



The hydrofornylation is a reaction known to the expert which was di scovered
by Roelen in 1938. In this reaction, alkenes are convert edgiddonetloagbydes
wi th carbon nonoxi de and hydrogen. The reaction is also 30 known as

oxasynt hesi s. 16 October 2002 WD 99154428 4 PCTI EP99103205 If optionally
(di)methyl -substituted tricycloj5.2.1.02 6]dec(adi)enes are used as

starting ma i t he purposes of 4he present invegiJ

hydr of or ny| &?{)oﬁlﬁ%‘gﬁ{)e carried out in %art or conpl et ePW'?ﬁg%)ﬂ)g'zgg’se of
partial hydrofornylation) one ol efinic double bond remains intact per 5

nol ecul e of i i Wﬂﬂj iy t i .of or nyl at ed;
in the casef(?)lwlgéﬁglg@dgg%ydroforw@)ib%kﬂ% tg%é%%ﬁgss%ﬁé%ntroduced
into the nolecule. If, however, conpounds containing only one-C=C doubl e
bond per nolecule are used as starti Hgat erials) only conplete

hydrof ornmyl ation is of course possibl@. 10 The odor profile of the
hydr of ormyl ati on products accgrpiag 0 t he i nyefty is original and novel.
I n perfune conpositions, they| g ar non g at i and al so
staying gower, the particul ar hei ng adqp t he perfune note
required taking the other constttuents of the ctnposition into account. 15
The fact that the hydrofornylation prqdbyts according to the invention have
interesting perfume notes was not foreseeable and is confirmation of the
general experience that the olfactory properties of known perfunes are not
necessarily an indication of the propertjes of structyrally rel ated
conmpounds - in tﬂgep?r(%@ﬂtt Invgagon flsé%)r%]?{e(slton{hq gre 25%8? @lﬁgﬁ&&es‘m xt ur es
t her eof becaupfin¥ibitiepartiaf oFBERPIALE MyfroRANAYIEBh R ARINAI r(fjghréthﬂi | uence

of chem cal structure on odor percepti‘on has”been sufficient resear ched,
i .e. it1@ansuobstitatedhl trigytie[5:2 4 Cldat(adijenes, exduding etlicyclo{@.2ut 8%+

ial mxi ti f Kk f lead at, all t h Ant
o factory poghanei caieflydgne Tkt Ace PeHiifee BFtet o | daritaimyl
posi tive or yiQeRibe1 0B|detaidR d;_?ﬁrtiéxh]ﬁﬂi{ ﬁ?é*_@freﬁrf@f tli¢asel he

hydr of or nyl at | onTpr oduct’'s according to the invention are also particularly
sui tabl e for nodiThgi algehrdes thabeiusgditbaecettanssi witbnthe mventionl are

cont 11 but es R GosBRYcpfipar 8 PAChi SHANMIT & AbATFAY et "1
Cct ober 1200 2ubQitRRIGHIEFE0RH. PTTO ERRI SIS e s Wh eaxky hatbgolicssystemvay i n

whi ch the hydrofornylation products according to the invention round off

and har noni 2ecam@opdiackhanaotibe hackhone bntlupiaies by farmsim (2obglews bubns
i t hout ' ' [ . 5 4,8-dif I
\tMri csgl otjgp&‘ﬁ®%gg5é¥3£egﬂ1¥{§%§gpg&%?s O%@?%&%@(I y sui tab: eo;g)r/ use as a

perfunme and/or perfunme booster in accordance with the invention.
Accordingly) it is of particular advantage to use 4, 8-difornyl
tricyclo[5.2.1.02 6]decane in air frepheners for exanple. In addition, it
has been found that 4,8-difornyl tr .1.02' 6] decane may be used
wth 102%articular advant age for eng Zitrus notes in cleaning
conpositions. OHC HO 15 (3 ) The quantities in which the hydrofornyl ation
products according to the invention areaﬂsed in perfunme conpositions are
bet ween 0. 001 and

The system (2) optionally contains one or two methyl groups and

25 compulsorily 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

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

aldehydes with carbon monoxide and hydrogen. The reaction is also

30  known as oxosynthesis.



70% by wei ght, based on the m xture as a whole. The hydrofornylation 20
products according to the invention and correspondi ng com@shithdrooaBy be
used both for perfum ng cosnetic preparations, such as |otions, creans,
shanpoos) soaps) sal ves, powders) aerosols, toothpastes) nout hwashes,
deodorants, and in extract perfunery. They may al so be used for perfum ng
t echni cal pWI9SIS1428d det ergents and & eani ng conposi tPGHEP2H0BaDsI
softeners, textile treatnment conpositions and tobacco. For perfum ng these
vari ous products the conpositions are added to them,.n an olfactorlly

ef fective quant i ffpptigpaly (iimethyt-gbsfituted ricysieldnt A 4° GB’@%‘P Qems 8@ 2% by
wei ght , basﬁged)'ést &S{tﬁfgom tsn:%§ Br e RirpSONE ¥f the tég%%;t}’ vef ﬁoﬁrfhenc’t

i ntended to represen ecause t'he experienc ~can 30 still
obt ai n ef f ehydrofertiyldtinmemaydse eatriext bohn partmrcd:mpllebblyp Inetiveccued efkes wi t h

PCT] EPOS/ 0BOUBF Y BIorBAHGnE i FelAR o dpHPIE, A4 Gomans iniacs ook
5.~ For ot o i 8RN chpBOHd e B0 TSt B ASREHIHEE: 124 4

g) of di cycimﬁb\emm efneorhptabe:hadtafo&nylaﬂom,obvo @drl{)@oopmangmatpdrdlmqmul ty
95% were mmé%uced |n Bg‘utoclave together with 1.7 mml es &1 175
h

of a rhodiu gl me QRN £° enePAg) 9Ny ane oCHol es (5
g) of tri ph&@Nﬂ)leWBbP?n@lﬂéuléeﬁfé aeematshs@rﬂngl riAtetialsS dHly Bodhsleen and

carbon nonoxide with intensive stirring for 5 hours at 100C under a
pressure ofhmoﬁynmlmmnaqfnoum possiblee of sol vent. For working up t he

W or ewdtol um: S0e et ob e hFrEnafon Rt A4 aRodt.s ey e

was carri edinRehtibi i§ oFigfirit At Ia@oél C 9h BHuMd SdinSosHiords, Nnely Uithatice?, 8 -
3,8- and 4,8difornyl tricyclo[5.2 02 6] decane (boiling point: 65- 75C/ 0. 07

mbar) were batraomeandogmanatiea ransi |a<b$p s3ing epaveere thesparticular dosage
being adapted to the perfume note required taking the other constituents of
the composition into account.

15 The fact that the hydroformylation products according to the
invention have interesting perfume notes was not foreseeable and is
confirmation of the general experience that the olfactory properties of
known perfumes are not necessarily an indication of the properties of
structurally related compounds - in the present case (1a) or (1b) for

20 example - or mixtures thereof because neither the mechanism of odor
perception nor the influence of chemical structure on odor perception 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

25 regarded as positive or negative.

By virtue of their odor profiles, the hydroformylation products
according fo 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

30 the refinement of compositions.



16 October 2002 WD 99154428 7 PCT/ EP99/ 03205 CLAIM5S 1. The use of tricyclic
al dehydes obtai nable by partial - or -conplete hydrofornyhgiddsbePboo2
optionally (di)nmethyl-substituted tricyclo[5.2.1.02e]dec(adi)enes,

excluding tricyclo[5.2.1. 02~~] decane al dehyde, as perfunes. 5 2. The use of
4,8-difornyl tricyclo[5.2.1.02~~]decane as a perfune. 3. The use of
tricyclic bt ai nabl e by partical or conplete { on of
optionallyqygf§%@%%§$ substituted tr|c§clo[5 2.1.02 6] (9P%%%§en%§6$
excluding tricyclo[5.2.1.02 6jdecane al dehyde, as a fragrance booster. 10
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per f umePy. p§-diformy! moyclg[&\?Nf @;“’C]decane( ) is most particulady suitable
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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

20 products according to the invention and corresponding compaositions may
be used both for perfuming cosmet’i(’; preparations, such as lotions, creams,
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,

25 fabric softeners, textile treatment compositions and tobacco. For perfuming
these various products, the compositions are added to them in an
olfactorily effective quantity, more particularly in a concentration of 0.05 to

2% by weight, based on the product as a whole. However, these values

are not intended to represent limits because the experienced perfumist can

30 still obtain effects with lower concentrations or can build up new complexes

with even higher concentrations.
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Examples

1.  Preparation of 4,8-diformyl tricyclo[5.2.1.0>%]decane (3)

OHC
mcﬂo
10

3)

2 Moles (264.4 g) of dicyclopentadiene (manufacturer: Acros; gas
chromatographic purity: 95%) were introduced into an autoclave together
with 1.7 mmoles (1.175 g) of a rhodium catalyst with the formula

15  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.

20 Fractionation into educt, monoaldehyde and dialdehyde was carried
out in a spinning band column. 118.6 g of a mixture of 2,8-, 3,8- and 4,8-
diformyi tricyclo[5.2.1.0* jdecane (boiling point: 65-75°C/0.07 mbar) were
obtained.

Qdor description: spruce note.

25
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dec(adi)enes, excluding tricyclo[5.2.1.0%%|decane aldehyde, as perfumes.
5 2.  The use of 4,8-diformyl tricyclof5.2.1.0*®|decane as a perfume.
3. The use of tricyclic aldehydes obtainable by partial or complete
hydroformylation of optionally (di)methyl-substituted tricyclo[5.2.1.0%*%}-
dec(adi)enes, excluding tricyclo[5.2.1.0*¢|decane aldehyde, as a fragrance
booster.
10 4. The use of 4,8-diformyl tricyclo[5.2.1.02%|decane as a fragrance
booster.
5. The use of tricyclic aldehydes obtainable by partial or complete
hydroformylation of optionally (di)methyl-substituted tricyclo[5.2.1.0%%}-
dec(adi)enes, excluding tricyclo[5.2.1.0>°|decane aldehyde, in cosmetic
15  preparations, technical products or in alcohol-based perfumery.
6. The use of 4,8-diformyl tricyclo[5.2.1.0*%|decane in cosmetic

preparations, technical products or alcohol-based perfumery.



