Bl CYCLE ALDEHYDES AND KETONES The i nvention is concerned with al dehydes and .
ket ones having a bicycl o[ 6. 4. 0] - dodec- 1(8)-en- 10-yl, bicyclo[5.4.0]
undec- 1(7)-en-9-yl, bicycl o[ 6. 4. 0] dodec- 1(12)-en- 10- yI or bicycl o[ 5. 4.0]
undec- 1(11 )-en- 9-y| skel eton, especially 1-{bicyclo [6.4.0] dodec- 1(8)-
en- 10-yl }ethan- |-ones, 1-{bicyclro [6.4.0] dodec- 1(8)-en-

10-yl }nethanals, 1 -{bi cyclm@e@ﬂgsseeﬁR peec- 1 (7)-en-9-yl}et han- 1
-ones, 1-{bi cycl o [5.4.0] un yI }met hanal s, 1- {bi c\yR&f020104
[6.4.0] dodec- 1(12)-en- g ﬂmmﬂlml , 1- {bi cyclo[6 4.0] dodec- 1 (
12)-en-10- yl} nethanals, 1- ] undec- 1(11)-en-9-yl}ethan-
l-ones and 1-{bicycl 0[5.4 0] - undec-1(12)-en-9-yl}nethanals, which can be

met hyl - or ethyl-substituted on the six- nmenbered ring, as well as their
use as odorants. 10 | onones and their linear derivatives (for

le, Rald Ti nber,ol t i i,vat]
(for exanple, 15 lérgzrbawﬁé% ﬁéyn%a@imvﬂas Jrtoneh hpurg ahEryo 40"
ticul g, d
Bod base. notisacha) @Elo b BickAalea Ot 1 ol b HeHRTEA L I BltS
which are byl |o(i|b&jy61ld[514 a]umwlen()%cb ifrskelefcﬁi @dpkebi@ﬂl)yl f{my&d)[moo]ab&ec-l(s)-

substances of which sone present in nount ﬁ_{to 25% and

nore in a cérp¥sylisthen- pr@neﬁl ﬂmn@lq% 4.9)dogec Jéﬁ)wméwl}p@lthqmbr bicyglelSi4 e

and Princi pligQec Wﬁ)%@ %Xﬁrlkoﬁggf"-»{bﬂ:y?@o[%ﬁm]un&@ﬂﬁ?%nfm HoB@iahals, 1-
derivatives are preferr ol factory substances e conposition of such

accords and {bEV‘FlQWe‘l:,O]d@éeQ'ﬂa@)z)-@BTﬂiQrﬂEtm hones Af{bycwlp{éﬁ Aldodeerd (A revelO-of
| b
ol factory §'l ﬂﬁlﬁl P9kR: ?'cleyl% G]runHE@['@l ))/-Qﬁ rgeﬁ?éfhﬂ{e‘ rrsdéﬁg Qﬁ&'% dBlC?&ﬁE’ 4.0]-

conposition elrr so | - woo notes t ves

pl easant in qmdgﬁléldane@n?wﬁmemnaksmhlhbcm bemethahdr ethylrsnlstitated ondh@ﬂx;
derivatives Iﬂérﬁbé}e&ﬁlngtis\‘@éll%s éi'n‘fée $5d&fa Fgglorant substances and al t hough

t hey cover an entire ectrumfrom res P oral to strong woody-anber |ike
facets, there exists, however a great need for novel conpounds of simlar
tonal i ty1o but wi thnmeeuandmhlewhmhaakleMaftwest ((fmyexaimleaﬁhlﬂeme?’ or Girdberol®) as welit e
new original accords which, in turn, can be usgd as conponents of new trend
25  per f umeds their cshiedenativestforsxample; lsg ESpeen nhayi assentrakrofe inperfuesnaes
and ket ones gﬁ?ﬂ’édﬂﬁ infe lf’ds?ﬁéﬁ'y@aﬁ'ﬂ?é&ésﬁ@al g@%ﬁfé& Rithit B‘%rmfdﬂléiﬁfdadake ABRYRave
there has n been found a cl'ass of un nriches

woody- f | or albeen fuperesded spnse andimose by mﬁbﬂmaﬁeatmqmbwb ey huildi ayendyy mainy

facets and t0&s8%Rom 2llhifelPRwloiEctdfPduBstances of which some can be present in an amount
15 of up to 25% and more in a éomposition [R. R. Calkin, J. S. Jellinek, Perfumery - Practice

and Principles, Wiley, New York 1994, 138-140]. Ionones and their derivatives are
preferred olfactory substances for the composition of such accords and perfumes, as they
combine harmonically with a large number of olfactory building blocks, confer trans-
parency and warmth to the compositions and their soft; floral-woody notes themselves

| 20 remain pleasant in high concentration. On the other hand, ionones and ionone derivatives
are a relatively old class of odorant substances and although they cover an entire spectrum
from fresh floral to strong woody-amber like facets, there exists, however, a great need for
novel compounds of similar tonality, but with new, individual olfactory characters in order
to create new original accords which, in turn, can be used as components of new trend

25 perfumes (for example, the so-called “sheer orientals”).

In aldehydes and ketones having the bicyclo skeleton indicated in more detail above
 there has now been found a class of compounds which enriches the woody-floral olfactory

spectrum of ionones and ionone derivatives by new facets and thereby satisfies the afore-
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2 - mentioned requirenents in an advantageous manner. This novel class of
conpounds is represented by fornmula | [err] wherein 5 n=

1 or 2, Rerr] and Rerr] = Hor CHerr and R2 and R3 = H, CH3 or
CH2CH3 and the dotted |line signifies a dou e bond :bet ween t he tmo

bri dgehead atons or, between bridgehead atom 1 an 'rlng ton1£1 or

The conpound@ensoned regpirementsip ap gdygntagegpsmagner. ﬁ‘B‘F’Eﬁ

al dehydes agepRidnt@FbyRiMula ket ones and et hyl ketones mnth

bi cycl o[ 6. 4. 0] dodec-1(8)-en-10-yl or bicyclo[5.4.0] undec- 1(7)-en-9-yl
substituents or, respectively, bicyclo[6.4.0]dodec-1(12)- en- 10-yl or
bi‘cycl o[ 5. 4. 0] undec- 1(11)-en-9-yl substitu@it® which can carry methyl or
et hyl substituents on the cycl ohexeng . @lsl owi ng conpounds 1-14
are preferred 15 exanples of this no Qf_conpounds: -3.- [err]
The conpounds of fornula I have wood ndtes, which are renini scent
of ionones, and in addition al dehydi c)~ua r4antfer - and t obacco-1i ke,
to some extent also fruity-fresh, nelon-like, or balsam c side-notes. In
sone cases, e.g. in the case of 5 conpounds 3 and 4, the woody character
doni nates strongly and the total olfactory i.npression is woody-anber |ike
to dry-franki ncengeréinke, rem niscent of Iso E Super[err], as well as of
vetiver oil. In addition to these conpounds 3 and 4, which are outstanding
in the scope of the invention, there are perfum stically interesting in an
advant agepus manngr 1or2;

RlandR4= H or CH3; and

R2andR3 = H, CH3 or CH2CH3
and the dotted line signifies a double bond between the two bridgehead atoms or
between bridgehead atom 1 and ring atom 11 or 12.

10 The compounds of formula I are novel. FormulaI accordingly embraces aldehydes
as well as methyl ketones and ethyl ketones with bicyclo[6.4.0]dodec-1(8)-en-10-yl or
bicyclo[5.4.0]undec-1(7)-en-9-yl substituents or, respectively, bicyclo[6.4.0}dodec-1(12)-
en-10-yl or bicyclo[5.4.0}undec-1(11)-en-9-yl substituents, which can carry methyl or
ethyl substituents on the cyclohexene ring. The following compounds 1-14 are preferred

15 examples of this novel class of compounds:



primarily the al dehydes 2 and 6, followed by the R err]-nmethyl substituted
conpounds 5 and 10 10. The conpounds of fornmula I, and especially the
conpounds 1-13, are intended to enbrace in_accordance with the invention
all possible stereoners and di ast er eomer s~ 8f t he respective conpounds. In
sonme instances these conpounds in accordance with the invention differ
greatly in their

odour each of A& ¢s B _used per, ) ) e$ i
foll'ow t he réspgct -2- : ¥NSi : e T e 't he
especi al ly i Rrt.efesti ng)di ast g i prized_ in

nore detail. T™e~Conpounds o i of
natural and/or synthetic raw materials which are frequently used in odorant
conpositions. Especially in 5 the floral and chypre olfactory directions
interesting acc : der f unes can be esi zed around the npounds of
formula |. . Howgv p_Konpounds \ are ou andi sui tabl e

for nonolithi ed perful ‘anmber tork
directions. F R € traohfina ent uag ed pbsi tions such
as, for exanpl €] he "Ferffni t eNdu—~BoIs" (Shi s@i do 129 pe can e

synt hesi zed very 10 advantageously with the conpounds of fornmula |I. The use
in accordance with the igvention of the conpounds of formula | is, however,
limted neither to theseftypes of perfunme, nfr to special ¢

directi ons, QL i ves ] chem c

of classes o ] s whi ch hj i ¥ $pecrally

Et hereal oil s a acls, =. g ; [

oi |, geraniumit, guaiac od oi I 0i?, i

oil, rosewood oil, vetiver oil, ylang-yang oil; - alcohols, e.g.

citronellol, D netol
Ebanol [err], ci

20 0) : ()]
(O
10 11 12

13 14

The compounds of formula I have woody-flowery notes, which are reminiscent of
ionones, and in addition aldehydic, maritime, amber- and tobacco-like, to some extent also
fruity-fresh, melon-like, or balsamic side-notes. In some cases, e.g. in the case of

5 compounds 3 and 4, the woody character dominates strongly and the total olfactory

impression is woody-amber like to dry-frankincense like, reminiscent of Iso E Super®, as
-well as of vetiver oil. In addition to these compounds 3 and 4, which are outstanding in the
scope of the invention, there are perfumistically interesting in an advantageous manner
primarily the aldehydes 2 and 6, followed by the Rl-methyl_substituted' compounds 5 and
10 10. The compounds of formula I, and especially the compounds 1-13, are intended to
embrace in accordance with the invention all possible stereomers and diastereomers of the
respective compounds. In some instances these compounds in accordance with the
invention differ greatly in their intensity and in their odour, but on the basis of their odour

each of them can be used perfumistically. In the Examples which follow the respective



geraniol, linalool, Peonile[err], phenoxanol, Rosalva[err], Rosaphen[err],
Sandal ore[err], cinnam c al cohol; - al dehydes and ketones, e.g.

al pha- anyl ci nnamal dehyde, 25

Cashneran[err], beta-damascenone, Dupicalférr], Florhydral[err],
Franblnon[err¢ Givescone[g é% Hedion[err], Ydroxy0|tronellm

Li Ii al [ err] ,oliagtory intensity an R &38e time the espasially iptegesting diastereomers are

Anbr ox[ er r] ,deS@iteaah8 chiracteBie®in héleldesasl] . Magnol an[err], Rhubafuran , rose
oxi de, Spiranbrene[err]; 5 - esters and |actones, e.g.

Agrumex[err], benzyl acetate, benzyl salicylate, citroneIIyI acet at e,
' - d decal act,on undecal act cycl
iﬁ’loﬁ gt t glni dg? err he cgcﬁmogpgﬁ%f[ef@}:r%mrmomze with a arge number 0[9 >éura(laand/or

muscone, nMus tﬁeﬁc ramﬂa&trﬁlsIvdﬁ&rﬁar@]fneqﬁéﬂﬂyqisea mQ;chraﬂt, comﬂzﬂ&ﬁfn@%?ﬂeeanyﬁl g.
I's of the conpounds of fornula: |l can

dol kat h t he
lap i Ce)c'ta edsﬁ)(ﬁ]1 tﬁﬁg @I&’(‘a‘l'u%{?’g’re C@Wéirﬁ‘é@f’éwﬁmé?nmo@ﬁ aéSl@ﬁifP@eF ?P@@arrpl es 1

and 11, by Qyﬁﬂh%s&édjfrﬁuﬁ&ﬁﬁtcbﬁﬂmﬁﬁﬁ moﬂxﬁulaqoﬁo%\?ep&nﬂie%m ounds of formula I
bi s(met hyl ene) cycl oal kanes, ethylldeneneth necycl oal k s or 1-

vi nyl cycl oal#epeistandinglsuitable Orfreﬁanfésshw;sp@poae mnrﬁgnqswfpnemal-mheénkeat en,
J. J. van Nejeewry direcfioni/ Fd&ﬁ[&r,@iﬁ%bfﬂmﬁ{rnevf J&E}hﬁateg\@o@ yg&nﬁéﬁﬁonf salch as,

Bi ckel haupt Red ray. Chim Pays- rz an
Juo [J. Org.forswemple efthe "Eéminitéaiu Bain (Shiseide 5892) type cinbe ‘synthesized very

10 advantageously with the compounds of formula I.

The use in accordance with the invention of the compounds of formula I is, however,
limited neither to these types of perfume, nor to special olfactory directions, odorant
derivatives or classes of chemical substances. Examples of classes of substances which

harmonize especially well are:

15 - Ethereal oils and extracts, e.g. - bay oil, bergamot oil, cedarwood oil,
geranium oil, guaiac wood oil,
patchouli oil, petitgrain oil, rose oil,

. rosewood oil, vetiver oil, ylang-yang oil;

- alcohols, e.g. citronellol, Dimetol®,
20 Ebanol®, cis-3-hexenol,
geraniol, linalool, Peonile®,
phenoxanol, Rosalva®, Rosaphen®,

Sandalore®, cinnamic alcohol;

- aldehydes and ketones, e.g. ' alpha-amylcinnamaldehyde,
25 ' Cashmeran®, beta-damascenone,
Dupical®, Florhydral®,
Frambinon®, Givescone®,

Hedion®, hydroxycitronellal, Lilial®,

vanillin;



hand, in accordance with the invention there has now been found for the
Rlerr]-nmethyl 20 substituted conmpounds of fornula | having a

bri dgehead- posi ti oned double bond (fornula'I') a novel route via

vi nyl cycl opropanes (V), which is enlarged-fpon by way of exanple in Exanple
6. Thereby, 4-nmethyl enespiro[2.7]decane and, respectively, 4-

net hyl enespi-reshers 89d aestedhe.g. whi ch are accessi mmbrbxgmiaipnﬁ;[ 2. 7] decan- 4- one
and, respectively, spiro [2.6] nonan-4-one, far eXﬁmge by a Wttig- _
reaction, are heated under 25 reflux for sev&paiaxo éﬁr@’:‘%&gobl ew days with
a catalyst, preferably the WIkinson catal yst p,i ieggh- boi | i ng,

relati vgl y ngn- pol ar solvent such as e.g. tol &Hgaﬁfa&yr%ﬁqé’?dfhe conpounds
|' are then isolated regioselectively and in $giembasS, as in Exanple 6,

al so Z-di astereo- selectively as the main product of this novel reaction.
As the starting materials spiro[2.7] - decan-4-one a®nd spiro [2.6]
nonan- 4- ohe -#s€ryansda¢tonescegssi bl e accordi ng Agrem&®, benRlaetate,30 R C.

Ronal d [ Tetrahedron Lett. 1984, 25, 5501], this route.s an at active
alternative for the synthesis of the corrpoundlgg?iy?ff}lﬁﬂ@%b?i}(?f’?lwd| enes:

-6 - [err] whereinn =1 or 2; Rerr] = H or @®ateadeltaband gammi2 and R3 =

H, CH3 or CH2CH3. A further advantage of this jprocess js that th )
intermediates Vin whichnis 1 or 2 are thenﬁlg‘f@aecgoqﬁebmfnaﬂﬂdtéfé%ﬁt?%

fresh, green-mnty, sonewhat woody-fruity odorants, which |ikew se can be
used in perf-unmirycyckexagl e 1 10 1-{Bi cycl o [ 6Admikt6lof®S Ambrédnd®,en-

10' -yl }et han-1-one (1) The starting material, - _

1, 2- bi s(met hyl ene) cycl ooct ane, was prepared aEE-HF‘Eﬂ%ﬁ“lSBRJ.l’ng via][l S'It:raten,
J. J. van Norden, T. A M van Schaik, G T. kG g Bkl de ol f, F.

Bi ckel haupt [Recl. Trav. Chim Pays-Bas 1978, B Q?%S'g]’._T“m S

- heterocycles, e.g. ' indole, skatole.

The synthesis of the compounds of formula I can be effected on the one hand, as
enlarged upon by way of example in Examples 1 and 11, by Diels-Alder reaction of the
15  corresponding bis(methylene)cycloalkanes, ethylidenemethylenecycloalkanes or 1-
vinylcycloalkenes, accessible, for example, according to J. W. van Straten, J. J. van Norden,
T. A. M. van Schaik, G.T. Franke, W. H. de Wolf; F. Bickelhaupt [Recl. Trav. Chim. Pays-
Bas 1978, 97, 105] or W. Herz and R.-R. Juo [J. Org. Chem. 1985, 50, 618]. On the other
hand, in accordance with the invention there has now been found for the R'-methyl
20  substituted compounds of formula I having a bridgehead-positioned double bond
(formula I') a novel route via vinylcyclopropanes (V), which is enlarged upon by way of
example in Example 6. Thereby, 4-methylenespiro[2.7]decane and, respectively, 4-
methylenespiro[2.6]nonane, which are accessible from spiro[2.7]decan-4-one and,
respectively, spiro[2.6]nonan-4-one, for example by a Wittig reaction, are heated under
25  reflux for several hours to a few days with a catalyst, preferably the Wilkinson catalyst, in a
 high-boiling, relatively non-polar solvent such as e.g. toluene or xylene. The compounds I’
are then isolated regioselectively and in some cases, as in Example 6, also Z-diastereo-
selectively as the main product of this novel reaction. As the starting materials spiro[2.7]-
decan-4-one and spiro[2.6]nonan-4-orie are readily accessible according to a S. M. Ruder,
30 R.C.Ronald [Tetrahedron Lett. 1984, 25, 5501], this route is an éttractive alternative for
the synthesis of the compounds I’ via exocyclic dienés:



-~

15 1.46 m (17.8 mol) of but-3-en-2-one were added while stirring to a
solution of 2.00 g (14.7 mol) of 1, 2-bi s(net hyl ene)cycl ooctane in 20 m of
dry toluene and the reaction m xture was cgoled to O[err]C. At this tenp.
160 ng (1.20 nmmol, 7 mol % of aluminiumtrPBchloride were added thereto
under nitrogen. After stirring at Oferr]C for 5 mn. the cooling was
renoved, the reaction mxture was stirred at roomtenperatpuré&for 60 h.
under 20 nitrogen and t the mi xtRir g° was poured. i ntp 48Q of

tert-butyl nethyl ether (1:1). & ; sgani ¢ py \C eggrat ed and
t he aqueous phase was e jed threetines wigh 2 - but yl
nmet hyl ether. The organi S wer gPg RRE, driedp dgum sul phat e

and concentrated on a rotary evaporator.After flash chromato- graphy
(n-pentane/tert-butyl meth ether, 20:128 Rf = 0.58) on sililéa gel there
were 25 obtained 2.54 g (84% of . .
1-{bicycl o[ 6.4.0]dodec-1'(8")-en-10"'-yl }ethan-1-one (1) as a col ourl ess

| i quid. -7 - Qdour: Wody-flowery after [err]-ionone, fruity-fresh,
slightly alq%gj'c and anber-like. - IR (film: v = 1711 cnferr] (vC=O; -
[err] HNWR ( {]err]): [err] =1.35-1.57 (m 10H, 3'-H2-6'- H2, 11'-H2),

2.18 (s, 3H, 2-H3), 1.93-2.14 (m 8H, 2'-,7'-,9"-,12'-H2), 2.55 (dddd, J
11.5, 10.1, 5.3n=218rbyR4H] ck@H4fand- 13C-NVR (CDO [err]): [err] = 25.29
(t, G11'), 26.47/26.48 (t, CG 5 3 ,-6"), 27.88 (q, C2), 28.71/28.81 (t,
C-4',-5)5 29.0RZxnhd® £H, QHRor CHRLH331. 54/31.70 (t, G 9', -12'), 48.19
(d, G'10'), 128.79 (s, C1'), 130.27 (s, C8), 211.86 (s, C1); - M5 (HI):
mz (W = 43 (87) [(err]Herr]Jerr]], 67 (100) [Cerr]Herr]], 81 (68)

[Clerr]Herr]], .9 20)4.107 (15)/121 (15){ 13 7) /14 e g . ,

[ CnH(2n-5)[err] g“e&‘i“&&j '),*é"fé?g% 26415 W@S%f E%“‘Tﬁﬁ?%&?%f@%d?ﬁéﬁig’ i yhickup igler 2 a5 6
(23) [M er r Hhemselved 46122 Ante2dfing REsh, gdefi-mintH Somewhit wéebdfStruitpodutatisSthid®, H
10.57. 10 I? compounds of Ex qgles 2-5 are accessible in an anal ogous
manner fro l%‘ﬁl-sggﬂ‘g(en‘éieaﬂgﬁg)-Wclooct ane. Wth respect to these there
are therefore set forth only the olfactory characteristics, the

spectroscopic data and in sone cases the elenentary analysis. Exanple 2 15
1-{Bicycl o[ 6.4.0] dodec-1 '(8')-en- 10'Exgimpiel hanal (2)

10
1-{Bicyclo[6.4.0]dodec-1'(8')-en-10"-yl}ethan-1-one (1)

The starting material, 1,2-bis(methylene)cyclooctane, was prepared according to J. W. van
Straten, J. J. van Norden, T. A. M. van Schaik, G. T. Franke, W. H. de Wolf, '
F. Bickelhaupt [Recl. Trav. Chim. Pays-Bas 1978, 97, 105].

15 1.46 ml (17.8 mmol) of but-3-en-2-one were addéd while stirring to a solution 0f2.00 g
(14.7 mmol) of 1,2-bis(methylene)cyclooctane in 20 ml of dry toluene and the reaction
mixture was cooled to 0°C. At this temp. 160 mg.(1.20 mmol, 7 mol%) of aluminium
trichloride were added thereto under nitrogeh. After stirring at 0°C for 5 min. the cooling
was removed, the reaction mixture was stirred at room temperature for 60 h. under

20 nitrogen and thereupon the mixture was poured into 400 ml of tert-butyl methyl ether/
water (1:1). The organic phase was separated and the aqueous phase was extracted three
times with 200 ml of tert-butyl methyl ether. The organic phases were combined, dried
over sodium sulphate and concentrated on a rotary evaporator. After flash chromato-
graphy (n-pentane/tert-butyl methyl ether, 20:1, R;= 0.58) on silica gel there were

25 obtained 2.54 g (84%) of 1-{bicyclo[6.4.0]dodec-1'(8')-en-10"-yl}ethan-1-one (1) as a
colourless liquid. - |



Qdour: Maritime, rem niscent of waternelons,” tobacco or cigarette-like and
somewhat ionone like-fruity. - IR (film: v = 1726 cnferr] (v HCO; -
IH-NWR (CDCl [err]): [err] = 1.41- 1.65 (m 10H, 3 -H2-6'-H2, 11'-H2),
1.93-2.13 (m 8H, 2'-,7'-,9"-,12'-H2), 2.47-(m:, 1H, 10'-H), 9.69 (d, J 1.2
Hz, 1H, CHO; - 13GNWR (CDC[err]): [err] =22.78 (t, CG11'), 20

26. 49/ 26. 52 quurC%qdy@ﬂc)wer? th&%-ﬂﬂm&z frity-Gesh, slightly.al By did/and afbef-like. -
c2,-7), 31.70/31.77 (t, C9', 46.81 (d, C 10'), 12843(s G1),
130.82 (s, GRdfilm):20z 1831 ¢mi;] @@y@)f— ha‘rmm(cmb) 041.35-257 (B3 OHCHM -6+ 1

83/[1%6251{% h%z' oot 2o T b bt B 7 - 88 a9 HRL G G LG

192 (100

1010 vt hy D 2502 8HE JHo0 ied 6N (SRl ylzmtmgﬁif%47%ma c
(F][:J: tn;/ I\C;xwgaﬁd?b?ssw‘f@z 2%%/18%8@0@ dgﬁw% §(%N§?r ?Q’rﬂrns‘ﬂ?ff%ﬁf ?I R
3H, 10' - Me) 9:1-12? 48. 1§4(d]( ﬁSrIO) 1_3&) (sscmiéﬂlﬁﬁs, C1&) 2412)86 (8.C8); (—dvISJIEI:Izﬁn&

SZH;;* 0. 4 0= 5 (b1 fodsds O, é@l%céégaq,gﬁ (s Foqugtr 3ty g thghat™ *
2908 (i, 26(?‘?’%@@?12 i Caelpr-sresil 363 641%?48*2%8@%5;8’9‘{‘1](4 ﬁ\s’*c(;%éék 286
w2 (% = 28 DAy R 0Bk et L g Pdadia L Bias 0P i 6

(100) [Cerr H[err]] 95 (61) [C(err]Herr]], 121 (39)/135 (29)/14
(20 / 16310 28he comporndsyf Examiples @r 5 arsjaccesslile iy ) alﬁd%gdﬂsl@}ann‘eﬁﬂro(rﬁl),z-[ M- CH3] ,

[2264( 8]121I0dec stp %@%Fcﬁd&%@n@ﬁ%mﬁ; Ef‘%%lése eéﬁ“ﬁ% e&?fortﬁSngr{gel i ke,

somewhat re mfmtgweqharagtensn@i the. specttdaeqfic Hath and n'-.:solﬂétéhsemhe eleeftarca@lysis.
“1H-NMR (CDO [err]): [err] = 0.93 (d, J 6.4 H, 3H 11'-Me), 1.35-1.55 (m
8H 3 -Herr]- 6'-H2), 1.76-2.16 (m O 24 12" -H2, 11' -Hax), 2.17
(s. 3H 2-H3), 2.36 (ddd, J 10.3, 10. 3%, 1H 10 -Hax): - 13C NMR
(CDCl [err]): [err] = 19.48 (q, 11'-Me), 26.44/26.25 (t, C 15 3',-6'),
28.70/28.74 (t, G4 ,-5), 29.21 (q, C-2), 30.83 (d, C-11'),

3 1_- 30/ 31354 2/13{%i&210{6.4.ofd&iec-1 '(8')-en-10"-yl}methanal (2)

Odour: Maritime, reminiscent of watermelons, tobacco or cigarette-like and somewhat
ionone like-fruity. — IR (film): v = 1726 cm~! (v HC=0); - 1H-NMR (CDCl3): & = 1.41-
1.65 (m, 10H, 3'-H2-6'-H2, 11'-H), 1.93-2.13 (m, 8H, 2'-,7'-,9'-,12'-H?2), 2.47 (mc, 1H,
10'-H), 9.69 (d,] 1.2 Hz, 1H, CHO); - 13C-NMR (CDCl3): & = 22.78 (t,C-11"),

20 26.49/26.52 (t, C-3',-6"), 27.99/28.52 (t, C-4',-5'), 28.79/28.81 (t, C-2',-7"), 31.70/31.77 (4,
C-9',-12'), 46.81 (d, C-10'), 128.43 (s, C-1'), 130.82 (s, C-8'), 204.82 (d, C-1); — MS (EI):
m/z (%) =29 (33) [CHO], 41 (72) [C3H51], 67 (90) [C5H71], 91 (98) [C7H77], 107
(51)/121 (34)/135 (29)/149 (12) [CnH(2n-5)" series], 164 (31) [M*-CO], 192 (100)
[MT]. |

25 Example 3

1-{10'-Methylbicyclo[6.4.0]dodec-1'(8')-en-10"-yl}methanal (6)

Odour: Fruity-ionone like, amber- and tobacco-like, with a watermelon note. — IR (film):

v =1727 cm~1 (v HC=0). — 1H-NMR (CDCl3): § = 1.04 (s, 3H, 10'-Me), 1.37-1.54 (m,



7' 9) 37.78 (t, CG12'), 55.17 (d, C10%)," 128.26 (s, C1'), 129.95 (s,
C-8), 213.01 (s, CG1); -Ms (El): mz (%9 =43 (61) [(err]Herr]Jerr]],
67 (100) [C5H7+], 95 (63) [Cerr]Herr]], 177 (52) [Merr]-Cerr]Herr]qg,
205 (5) [MrCH3], 220 (19) [M+]; - CJerrH8rr]O (220.35): calc. C 81.76, H
10.98; f d 46, H 10,95 20 . .

Exanpl e gug-lf)%’ S';HIZDG 18241024 ddidd(d; h16.@Hg, HA. A dib)y PO 26elPalm, 6H.3he7 (B

pear i ke MDREAp st THEREREY adrle, 1, @65 PG RiveCEBaY: per 2368 (o
1T ey, 1 gghepsiadif th 4.8 R 2gis T Lot T pdl @ ooty
25 1H, 2- H3),6381%86 (t.der2',')135.88 (t7C2'}545.08 165, C21043)128.27 B Q-tidid0.07 (4,1C-8"),
2545 (i3 R Ta g Tierhs (bt v 185 23 1g5) [Cihoan Ghl besiae ) o7 i6h) 51
47,23 (4. oleey LB dYeetbe IsthiRy i 1 odids e ddyes ) . e
51 (81) [ ACPTKEERT pisAP2Lo) (MCHRL ST IR Cb 1000 gy 2

[CnH(2n-5) + series], 163 (49) [M+ -CH5-CO, 191 (16) [M-err]Herr]],
220 (18) [M+]; - Cerr]Herr]O (220. 35Exampled C 81.76, H 10.98; found C
81.80, H 10.90. Exanple 6 5 (r-9',c-10")-1-{9', 10" - D net hyl bi cycl o[ 6. 4. 0]
dodec- 1 '(8')-en- 10'-yl}ethan-1-one (3) a) Preparation of the

I nt ernmedi ate 4-net hyl enespiro[ 2. 7]decane (V, n = 2) The starting material,
spi r o[ 2. 1 dér-d'5041 Bpd-{1 lieMethytieyckhde a0idodbc1(8Y)@nS1 0" Wi} efhagel-on&(7)C. Ronal d
[ Tetrahedron Lett. 1984, 25, 5501]. 64.3 g (180 mmwol) of

met hyl t ri phepyl phosphoni um brom de were added while stirring 10 under
ni t rogen to%@yoé‘ﬁ:lr}(ypp% igponedike, spmewhat rappinjscerit of sefiesst Iin(Elank v AN ams1i n

350 m of d ( nd t ] xtur heated to reflux.

Ther eupon. & S g DARAGERIESS 08 ¥ s 4o 8BTS b, 7m0

m of dry tet syragdgd 19T pRWM £81.L by 4 r i

L oY SRR te e, e added dcopN £ty 4 DRGS0 £SFLAAN) 105,
10.3, 5.4 Hz, 1H, 10'-Hax); — 13C-NMR (CDCI3): § = 19.48 (q, 11'-Me), 26.44/26.25 (t, C-

15 3',-6'), 28.70/28.74 (t, C-4',-5"), 29.21 (q, C-2), 30.83 (d, C-11"), 31.30/31.42/32.47 (t, C-2',-
7',-9'), 37.78 (t, C-12), 55.17 (d, C-10"), 128.26 (s, C-1'), 129.95 (s, C-8'), 213.01 (s, C-1);

-MS (EI): m/z (%) =43 (61) [C2H30%], 67 (100) [CsH71], 95 (63) [C7H117], 177 (52)

[M+-C2H30], 205 (5) [M+-CH3]}, 220 (19) [M1]; — C15H240 (220.35): calc. C 81.76, H
10.98; found C 81.46, H 10.95.

20 Example 5

1-{Bicyclo[6.4.0]dodec-1'(8')-en-10‘-yl}propan-l-one (8)

Odour: Reminiscent of B-ionone, fruity-floral, fresh, somewhat pear-like. - IR (film): v =
1711 em! (v C=0); — IH-NMR (CDCl3): 8 = 1.06 (t, ] 7.2 Hz, 3H, 3-H3), 1.35-1.58 (m,
10H, 3'-H2-6'-H3, 11'-H3), 1.99-2.18 (m, 8H, 2'-,7'-,9'-,12"-H3), 2.48 (dq, ] 17.6, 7.3 Hz,
25 1H, 2-Hp), 2.54 (dq, ] 17.6, 7.3 Hz, 1H, 2-Hj), 2.57 (dddd, J 11.6, 10.4, 5.2, 2.9 Hz, 1H,
10-H); - 13C-NMR (CDCl3): § = 7.68 (q, C-3), 25.45 (t, C-11'), 26.45/26.47 (t, C-3',-6"),

28.70/28.80 (t, C-4',-5'), 29.12/31.31 (t, C-2',-7"), 31.53/31.69 (t, C-9',-12"), 33.68 (t, C-2),
47.23 (d, C-10'), 128.90 (s, C-1"), 130.17 (s, C-8"), 214.31 (s, C-1); — MS (EI): m/z (%) =

29 (33) [C2H57], 57 (40) [C3H50%], 67 (100) [C5H71], 81 (81) [CeHoT], 91 (29)



After cooling, the reaction mxture was poured into 11 of tert-butyl nethyl
ether/water 15 (1:1), the organic phase was separated and the aqueous
phase was extracted twice with 500 m of tert-butyl nmethyl ether. The
organi c extracts were conbi ned, dried over9sodi um sul phat e and concentrat ed
on a rotary evaporator. After flash chr omat ogr aphy (n-pentane, Rf 0.97)
on silica gdé€7 éi},elOMl-’é/HBt(M)lflbl’d (87 [ Gnlg(znze% sevfes], 163 (49) [M+ -CaHs5- CO], 191

4- et hyl enes as a colourless liquid. 20 Cdour:

P|r3% decane g
fresh mntyf -GoELS I N0 1 b%MlSM@(ﬁﬂéﬁi:ydchBR76,lelﬁ')98; found C

2922/ 2851/ %?%Bégag)ocn{ err] (v GH), 1444 cnjerr] ([err] HCH), 879/1014
ciferr] ([err 1632 cnferr] (v CO; - 1HNWR (CDC[err]): [err] =
0.45 (dd, J 5.8, 3.6 Hz, 2H, 2-H2), 0.59 (dd, J 5.8, 4.0 Hz, 2H, 1-H2),
1.45-1.59 (m 8H, 7- H2 10- H2), 1.67-1. Exafaple ®H, 6-H2), 2.25 (ddd, J 14.6,
6.4, 1.2 Hz, 2H, 5-H2), 4.71 (dd, J 3.6, 1.2 Hz, 2H, 11-H2);- 13C NWR

coa NS 4 o Gl 25, L Ci3), 25,24 (t, -
(20 lor); o By BygeniBlodolquoiduee Ty gk Tare'e) (1
C-10), 108.88 (t, C 11), 155.76 (s, G 4);-Ms (El): nmz (% = 67 (85)

[ G T 1] H{ et 2) Prepaitioh i Heiftet mbliatOnieBNdribsire(2)deb e «w,a)_ ﬁ)Cn H( 2n- 5) +
series], 150 (3) [ MH]. - 10- b) Preparation of (r-9
- et han 1-one

1-{9',10' -d Iblcycl 1'(8 )-en- 10 - 3)
250 o (14 APRMAGER fmgnlgki%mé 9 wpd EreBaned agechdingite SoMy RedrinRo6. i
of dry tol UR@ﬁalﬂr[d‘etrﬁleeﬂ&'@lﬁjLétBQQM pist $59gfN Wi th 550 ng (0.59 mml, 4 nol %

of tris(triphenyl phosphine)- 5 rhodi u ) choride. 1.80 m (17.5 nmol ) of

3- et hyl - 3- but en- 2- one wer e introduced by injection while stirring under an

i nert gas atpmgs e] ure s t. her eup eated to

reflux for ﬁggﬁp(qgé 28&) HP &Y °§P ‘%a‘?’%’?éagff{)wﬁb? §tiERg on

over si |i0caugder nitroger tiol ats"oaitmnwﬁamcgmed mribly oﬂp&amurﬁ&e&%mylzhbl hyﬁsmiﬁl &/

et her/water ,(1: and.t he organi ase, was, se r at e aqueaqus ase
L A B e el

was extract S5 EHABEIOfray Trfvag Beateq toreilpx. ) "y‘FuI?ﬂ%bH?? utiongf 253 ¢

t he or gani c( E&mﬁdﬁoﬂ&pfre[zsﬂ deRgupbhe th SO0MDOMNES tet: ofdfa}{l'v?eg aﬁ&&{ diopibisem.

sul phate, c¢ trati on _on a rotary evaporator _and
P £ the e boiling reaction mixture and the mixture was heated unger re ux or a further 2 h.

After cooling, the reaction mixture was poured into 1 1 of tert-butyl methyl ether/water

15 (1:1), the organic phase was separated and the aqueous phase was extracted twice with
500 ml of tert-butyl methyl ether. The organic extracts were combined, dried over sodium
sulphate and concentrated on a rotary evaporator. After flash chromatography (n-pentane,
R¢=0.97) on silica gel there were obtained 17.1 g (76%) of 4-methylenespiro[2.7]decane
(V, n=2) as a colourless liquid.

20 Odour: fresh minty, green-resinous, somewhat woody-fruity. — IR (film): v 2922/2851/
2997/3076 cm-1 (v C-H), 1444 cm-1 (8 H-C-H), 879/1014 cm~! (8 C=C-H), 1632 cm~1 (v
=C); — IH-NMR (CDCl3): 8 = 0.45 (dd, J 5.8, 3.6 Hz, 2H, 2-H2), 0.59 (dd, ] 5.8, 4.0 Hz,
2H, 1-H2), 1.45-1.59 (m, 8H, 7-H2-10-H2), 1.67-1.73 (m, 2H, 6-H2), 2.25 (ddd, J 14.6,
6.4, 1.2 Hz, 2H, 5-H2), 4.71 (dd, ] 3.6, 1.2 Hz, 2H, 11-H2); - 13C-NMR (CDCl3): § =

25 14.85 (2t, C-1,-2), 25.00 (s, C-3), 25.24 (t, C-6), 26.38/26.41 (t, C-7,-8), 29.53 .(t, C-9),
34.36 (t, C-5), 37.09 (t, C-10), 108.88 (t, C-11), 155.76 (s, C-4); — MS (EI): m/z (%) = 67

(85) [C5H7T], 79 (100)/93 (61)/107 (29)/121 (21)/135 (13) [CnH(2n~5)" series], 150 (3)
(MT]. '



tography (n-pentane/tert-butyl nmethyl ether, 40:1, Rf = 0.41) on silica gel
there were obtained 1.62 g (47% of ' '
(r-9',c-10")-1-{9', 10" - di net hyl bi cycl o[ 6. 4. 0] dodec-1' (8" )-en-10" -

yl Yethan-1-one (3) as a colourless solid-M5 Odour: Intensive woody-anber
li ke, fresh-dry frankincense-like, reniniscent of Iso E Super[err] and of
vetiver oi | b)PrepagaticoenfAr-8ne1¢)-1-{9 20 dimrethylhicycla[pan]dodest ¥ (8’ en-GE}- -

1H NVR (CDC]gﬁrri))gn k%e)rr] =0.83 (d, J 6.8 Hz, 3H 9 -M), 1.10 (s, 3H
10' - Me) O8N 15H, 2'-,7' - Hb, 3 -H2-6 -H2, 9'-H, 11'-,12'-H2),
2.14 (s, 2-H3), 2.23-2.40 (m 2H, 2'-,7'-Ha); [err]C— NVR (CDCl [err]):
[érr] = 17 3620(g1(14@ mivio}), oﬂim@&y{emsph@[i! Widecariz3ver8 dissolved-ih 20)ml cTdrpolfehe

G2 20 2 7
2075 (¢, Cindichlly shght nip'Sach itk 5o pigdod el 5 ‘5‘01)’/’2?@%?23(?‘&5}‘383’&?331’@6)86
ST;S , (C—/()lO 5 , rhodinggl)(choride.11 )30 m’lBB7 Dehnfal) of 3-@ndthyl BLButR-A-6xie ﬁcrk)lmt;icéﬁd(&?l, §)E|[ ?\/I+
z (9 = r err ,

; 234 ? %}‘f"\){iﬁe Srt“Jd:[‘% 8??‘]‘%5%‘2’8‘3‘) 54%5"—“ %ﬁ,‘ ]‘?i’[cg‘in Ktuge Was 18 0
6. 83 "f ound tl@r&:lp(ﬁfheatd:d]td: réﬂ:'u,x for &0 B.9Aft25cooT1|ng, the ﬂmlyﬁtdﬁas@é aE%taﬂb ﬁ&ralroho

re accessi 3y ous man r nes c
\a/lv '?har es pectlgb g 811 éséﬂfeﬂ@&gtegkfaé PPH'éﬁéf‘%’ ‘@’Wd?wﬁgﬂ' %‘9& Zé 1 a‘l‘}i
(()nl % t he ol) m:gamc phaerwap sepanatad0Thdwequroald plidse whs eatadted thre@éi%ma Wgth7200 ml

r c- ) ,
{18 & D) abteyPuvipety] gher 1 e stEspicerpets e s-hrsasenineombined Adjer cour -

V\ﬁ{)dy i:e?ar dhyikgoversddiver sulphane, abncentration vhadolarkena orakd‘]? a(gﬁigﬂaﬁll 'chfgﬁi-lm?’
cmerr] (v 6. % ,

8 - I\/E) ?%sphyéﬂkb"é‘wﬁ‘)%fn&ﬂ e[tﬁed %‘H Ig‘n )%zilhf@- gel therewergp)y |

1. 68- 75 Bbtafiidd 1362 g Bi79 - ' 6t 1(83-ehd10f-S,

311 2. H3) ( ?{gﬁ NI\{R @7/H?rfr(r &' @?%}rzrlqg:fdﬁéi?rgg{hzr%}oyglﬁ_[sl\%éﬂdod'é@)l éS? ehd10f

9' -Me), 22. ﬁ%aﬂzgﬂ%‘@ﬂf{%w 26.26/26.82 (t, C-3,-5), 28.83
(t, C-4'), 32.76 (t, C 11'), 34 40/34 58(t C2 .-6'), 43.34 (d, C8),

49.54 (s15 Colonr: Iﬂl&ﬂs&QW()Sd -embep hkelﬁ@s}ﬁéry(ﬁanl&ceﬁs&hkezﬂémﬁﬂc&ﬁ of fso®B ; M5
(EBl): mz = 43 {YC[err]H[err]CIerr]] 5 (100) [C[err]H[err]] 107 10

(40)/ 121 (38yper 9n(lsp VIR - M)pr 5637 iesIR (KBE): \(=81704¢wh-1che;E¢q>u[-e1rHMR 220
() TMT- EX@BRYS. §= 0.83 (4,7 6.8 Hz, 3H, 9-Me), 1.10 (s, 3H, 10-Me), 1.42-2.06 (m, 15H, 2'-,7"-

Hb, 3'-H2-6'-H2, 9'-H, 11'-,12'-H2), 2.14 (s, 2-H3), 2.23-2.40 (m, 2H, 2'-,7'-Ha); - 13C-
NMR (CDCI3): § = 17.06 (g, 9'-Me), 21.04 (q, 10'-Me), 22.73 (t, C-11'), 25.36 (q, C-2),

20 26.62/26.67 (t, C-3',-6"), 26.98 (t, C-4'); 28.75 (t, C-5"), 29.73 (t, C-12"), 30.81 (t, C-7"),
31.68 (t, C-2'), 40.74 (d, C-9"), 49.86 (s, C-10"), 128.85 (s, C-1'), 133.09 (s, C-8"), 214.22 (s,
C-1); - MS (EI): m/z (%) = 95 (31) [C7H111], 191 (100) [M+-C2H30], 219 (3) [M+
-CH3]}, 234 (12) [M*]; - C16H260 (234.38): calc. C 81.99, H 11.18, O 6.83; found C
81.68, H 11.15, O 6.89.

25 The compounds of Examples 7-10 are accessible in an analogous manner from 4-
methylenespiro[2.7]decane. With respect to these there are therefore given, just as in

Examples 2-5, only the olfactory description and the analytical data.



(r-9',c-10")-1-{9" - Met hyl bi cycl o[ 6. 4. 0] dodec-1'(8")-en- 10' -yl }ethan-1-one
(5) Odour: Whody, rem niscent of vetiver and [err]-ionone, with a slight
anber note. - IR (film: v = 1709 cnferr] (v CCO; - 1HNWR (CDC[err]):
[err] = 0.84 (J 6.8 Hz, 3H, 9 -Me), 1.39-1161 15 (m 8H, 3'-H2-6'-H2),

1.72 (nmc, 2H, 11'-H2), 1.93-2.08 (m 4H, 2'-H2, 7'-,12' -Hb), 2.16 (s, 3H
2-H3), 2.19-2.31 (m 2H, 7'-,12'-Ha), mm 1H 9'-H), 2.56 (nt, 1H,
10'-H); - 1SCNI\/R(CDCI[err]) [err] = 14.65 (g, 9" -Me), 18.07 (t, Cll'),

50, 311 50" 33 (8 P8 Y -Pimkie *‘%Q%‘ﬁ*ﬂ%ﬁ?f{ Grodphan Fidheap )
C-10'), 130.53/134.38 (s, C1' 211.46 (s, CG1); - M (E): niz(% =

43 (65) 20 Qd&irBWbbdy-&&da(rLﬂl@,)vehﬁérﬁﬂdir}a]-lkﬂrdalv}oodglﬂ(e( SOR (filch)ew 08 eedd, 177
(38) [Merr]-Cerr]Herr]Q, 205 (3) [M-CH3], 220 (14 [ J
C er r] H er r (eC£020-361 NMRICDC3)83 =10677 (d, 16.83%, 3Ho&ﬁMe ms B03H,9' 0687,

T I LT

1710 Lﬂh%‘eaﬁ B3 21 &t e SR ot b —?%5’%& BaMG B G 5y
11°-Me), 0. %11\4% 22]976(t9%2'1¥)) %459% d\@) 26. %6/‘1%8%( 5:85”5),&232? 83%t; dg% )832. 584, C-

1.67 (dd, J 16 &
2 CH, 7' - H2,11%: 3444/34.58 (19C (A6 13- 3i1d+ﬁo8j),4%54l_6%@s9') 381215, 1G3}')> 13537 (w?q J

?C([))CI4[ er rH]Z) iS5 VR s b G §eikib B i (Gk Y 27
LT i e e i e O

59.06 (d, CG10'), 12988(5 C1l), 134.10 (s, C8"), 21105(5 Cl) . MB
(BEl): mz (%N =43 (68) [(err]H err] OBxafdple8 95 (100) [Clerr]Herr]], 109
(45) [Cerr]Herr]], 191.1797 (38) [M-Clerr]H err]Q, 219 (5) [ M-CH3],

234 (11
unde((: 1) ([7 )]"egn’E'éBBE/)ll'f9 Mgﬁyﬁ? ﬁig‘ﬁ{ iéi‘gﬂ%x‘&gﬁn‘en 105 hgﬁtgnapllkgne GPeen-floral,
woody, creany. - IR (film: v = 1709 cnerr] (v C=O, _

Odour: Woody, reminiscent of vetiver and p-ionone, with a slight amber note. — IR (film):

v=1709 cm~1 (v C=0); - IH-NMR (CDCl3): 8 = 0.84 (J 6.8 Hz, 3H, 9'-Me), 1.39-1.61
15 (m, 8H, 3'-H2-6'-H2), 1.72 (m¢, 2H, 11'-H2), 1.93-2.08 (m, 4H, 2'-H2, 7'-,12'-Hb), 2.16 (s,
3H, 2-H3), 2.19-2.31 (m, 2H, 7'-,12'-Ha), 2.52 (mc, 1H, 9'-H), 2.56 (mc, 1H, 10"-H); -
13C-NMR (CDCl3): § = 14.65 (q, 9'-Me), 18.07 (t, C-11'), 26.38/26.90 (t, C-3,-6), 28.39
(q, C-2), 28.46/29.20 (t, C-4',-5'"), 30.21/30.83 (t, C-2',-7"), 31.40 (C-12"), 34.50 (d, C-9"),
52.63 (d, C-10"), 130.53/134.38 (s, C-1',-8"), 211.46 (s, C-1); - MS (EI): m/z (%) = 43 (65)
20 [C2H30%], 81 (100) [CeHo™], 95 (50) [C7H117], 177 (38) [Mt-C2H30], 205 (3)

[M*-CH3], 220 (14) [M'*‘], C15H240 (220.35): calc. C 81.76, H 10.98; found C 81.60, H
10.87.

Example 9

25 (r-9',¢-10',1-11')-1-{9',1 1'-Dimethylbi¢yclo [6.4.0]dodec-1'(8")-en-10"-yl}ethan-1-one (9)

Odour: Woody, balsamic, fruity, relatively weak and slightly reminiscent of B-ionone. — IR
(film): v = 1710 cm~1 (v C=0); - IH-NMR (CDCl3): § = 0.84 (d, ] 7.2 Hz, 3H, 11'-Me),
0.91 (d, ] 6.0 Hz, 3H, 9'-Me), 1.42-1.55 (m, 8H, 3'-H2-6'-H2), 1.67 (dd, ] 16.8, 10.4 Hz,



1353 / 1376 cnferr] ([err] CH3); - 1HNWR (CDCl[err]): [err] = 0.80 (d, 7.1
Hz, 3H, 8 -Me), 1.34- 1.76 (m 8H, 3'-H2-5'-H2,10'-H2), 1.99-2.15 (m 6H,

2'-,6'-,11'-H2), 2.16 (s, 3H, 2-H3), 2.45 (quint, J 6.2 Hz, 1H 8'-H), 2.58
(ddd, J 12.1, 6.2, 3 2 Hz, 1H, 9'-H); - r3&NWR (CDC13): [err] = 14.12 (q,

5159 ?513121?4 f‘ %%ei 327 Gt S ok Hets 12 bl 204 Yo g s 21l nn 2
(5 = 25 ;g‘fs) wiftal %o%ff o AT féfﬁda@;&%@rgﬁﬁm?
oL, 50), L STl BS, (24)of TR b AR, DRI il 369 . ),
gI'LeSr eau}?emhll{e(?@m 30I in‘ﬁ(t‘bm)’ WQER&C 2)’38 © (Ems;l?ﬁem!(} Shagﬂ%@ﬁggé)
\é\/ Herz a#hd R 3%45 Jtué 33%65&5 éﬂi{’h? 8@3??:59 1]8314:15:4%%85?1 9’(12(2? & ‘grﬂﬁi‘) of
i) of 1 Geeghd Zaﬁ”*?d%%ﬂ%w%ﬁb&? SR RIS LHBIT " o oc
0.41 g 25 (131959?{585 [ME- @Hﬁj@)]ojlgggl%mgﬁg} I‘z_b,&tli 9Mig. Was added thereto

under nitrogen er stirring at r 15"mn. the cooling bath was
renoved and the m xture was left to warmto roomtenperature. The m xture
was then stirred at this tenperature f&xampkdPs under nitrogen and :
t her eupon poured into 200 M of water. The m xture was extracted three

times with 30 W[etﬂilbic%lk[?ﬁg}dndgﬁﬁ*W' h-eflSA r;agnehx -bh uI)the conbi ned

organi c extracts we I ed”over sl um phate and t he

sol vent was renoved on a rotary evaporator. Flash chromatography

(n- pent are/ (Gddurbionyhe-like lpyéencfliéral, wobay, treaRiye iR (£lm): #63 1209 cnili(eg?),
yielded 1.79 g (24% of (r-8',c- 10')- 1-{bicyclo[6.4.0] dodec-- 1'(12')-en-
10' -yl }et harlssilmqnl'ﬂ)( &Hahe lthMkbﬁﬁﬁhﬁng—lorﬁ(b(dﬂolthémm Me),hb.34-

Godec. i"?‘irz'l%sédm St F b 0SS A et 1 Soktrianave (6 38 Ara
(e o 1o i A EER Hioh 38098 12T 6 2o 2% I bl TR Kiap, 1
(CDC13) 8 =14.12 (q, 8'-Me), 18.26 (t, C-10"), 26.23/27.25 (t, C-3',-5'), 28.44 (q, C-2),
15 31.59/32.71 (t, C-2',-6"), 34.12/34.68 (t, C-4',-11), 36.82 (d, C-8'), 52.32 (d, C-9'),
134.00/137.29 (s, C-1',-7"), 211.53 (s, C-1);— MS (EL): m/z (%) = 28 (38) [CO*], 43 (68)
[C2H307], 81 (100) [CsHot1, 91 (34) [C7H7+], 105 (24) [C7H701], 121 (13)
[CoH13T], 163 (38) [MT-CaH30], 191 (2) [M+-CH3], 206 (7) [MT].

Example 11
20 (r-8',c-10")-1-{Bicyclo[6.4.0]dodec-1'(12')-en-10"-yl}ethan-1-one (11)

The required diene, 1-vinylcyclooct-1-ene, was synthesized according to W. Herz and R.-R.
Juo [J. Org. Chem. 1985, 50, 618].

3.60 ml (44.1 mmol) of but-3-en-2-one were added while stirring to a solution of 3.50 g
(36.8 mmol) of 1-vinylcyclooct-1-ene in 40 ml of dry toluene. After cdoling to 0°C0.41g
25 (3.05 mmol, 8 mol%) of aluminium trichloride was added thereto under nitrogen. After
stirring at 0°C for 15 min. the cooling bath was removed and the mixture was left to warm
to room temperature. The mixture was then stirred at this temperature for 6 days under
nitrogen and thereupon poured into 200 ml of water. The mixture was extracted three

times with 200 ml of tert-butyl methyl ether each time, the combined organic extracts were



Odoﬁr: Whody-fruity, ionone-like, Raldeine, Vertenex, cedar-like. - IR
(film: v= 1709 cnferr] (v OC=0O; - 1HNWR (CDO|[err]): [err] = 1.33-1.72
(m 11H, 2'-H 4" -H2-7'-H2, 9 -H2), 10 192216(m 4H, 3'-,11'-H2), 2.18:
(s,3H,2HB)219239(m2H2 8H)'266(m: 1H, 10H)542(t
) 31Tty ek onthesisresg Bt hogtoh 5 osel S Bakbgrolr. bl
-4, -5

o 3% 1%31(‘(9ﬂat6§'apﬁ:y - ger?tgn%‘/&rf butzil:mztﬂyl ebﬁ@ré gazglef @4% ))n sr'ﬁ@a §Q g(e‘lded
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the foll own are acc I'han ana
vi nyl cycl oocdlodec:l:l'émé) -erd Otyigthdri-kewmegkl)occur in admixture with the
regi oi soneric and 20 di astereoi soneric Diel s-Al der adducts sone of the

o opr epar SHSUEH TSR T DB ke Arines edhex ot it B (ko 19 0
of wat br el ois: (f GE0% aﬁwﬁﬁﬁﬁﬁmﬁﬂkﬁpﬁﬁﬁ%ﬁiEﬁ?@ﬁ%
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1.99 (ddd, J1HL30'8H),54H(t, BILHHZIH,lﬁ.' I—IZJ, m@QZTNMRl&tz(Hflthehﬁm?'soxﬂ'é@XCDCB) S
2.07-2.26 (m 2H, 11'-H 227g 2'-Ha), 30 2.36 (nt, “H),
2.55 (nt, L1F 24643917 @, G3'(4),35 351,9211)197 16/27.700(t, @476)(m00aq,@ %29591

1-H): - 13C 1

24.H%38/ 25. 54 g?%ga%&%’?% %@gd‘(tl é@ﬁgsgﬁgﬁ%g)ﬂ@%ﬂ %c '0) &29&49 (‘2}22134

(t, C—7 ), 283.38({C-1'5,29198 (3T- 8)1;—(MS(EI-)2m72 (%8_143 ((ldo) [©2${3)o+]455619)(d
0'), 120.43 (d, CG12'), 143.64 (s, C1'), 2 (d El):

OO

Agaa

(
(38
6.

N
o

z (% 15 24CHOY], [6<Zf€6¥)e[IC‘rsH7+]Aﬂl (632IC$H?{>“€}6 Bl ﬁﬂér[CPH#ﬁ?lO(ﬂm)/lZl (15)
[C[er IHerr]], 91 (100) iqerr] Herr]], 79 (45)/93 (34)/107 (41)/121
(33)/135 (14ChkYmn (0T sertsbried KBMNMT-€ki36d]} 191162 [ME3TH31{ 2061(F) [M+];

-C14H220 (206.33): calc. C 81.50, H 10.75; found C 81.38, H 10.56.

The compounds of the following Examples are accessible in an analogous manner from 1-
vinylcyclooct-1-ene. As they likewise occur in admixture with the regioisomeric and
20 diastereoisomeric Diels-Alder adducts some of the compounds, for unequivocal

characterization, were purified micropreparatively and analyzed.

Example 12

25 (r-8', c-10')-1-{Bicyclo[6.4.0]dodec-1'(12")-en-10"-yl}methanal (12)

Odour: maritime., reminiscent of watermelons, tobacco and wood, somewhat ionone like-
fruity and slightly ozone-like. — IR (film): v = 1724 cm-1 (v CHO); — 1H-NMR (CDCl3): §
=1.29-1.92 (m, 10H, 3'-H2-6"-H2,7'-,9'-Hp), 1.87 (m¢, 1H, 9'-Hy), 1.99 (ddd, J 13.8, 13.6,
3.1 Hz, 1H, 2-Hp), 2.10 (me, 1H, 7-Ha), 2.07:2.26 (m, 2H, 11'-H2), 2.27 (mc, 1H, 2-Hy),
30 236 (mc,- 1H, 8'-H), 2.55 (m¢, 1H, 10'-H), 5.42 (t, ] 2.5 Hz, 1H, 12'-H), 9.70 (d, J1.6 Hz,
1H, 1-H); - 13C-NMR data of the main isomer (C6D6): 0 = 24.68/25.54/25.38/26.28 (t, C-



5 ' Exanpl e 13 (r-8',c-10")-1-{

10' - Met hyl bicyclo [6.4.0]dodec- 1'(12')-en- 10' -yl }ethan-1-one (13) Cdour:
woody-ionone |ike, creany, warm sweet, anber-like, after Iso E Super and
Vert of i x. Oorrpared with the sanples of thd4egioisoners and

di ast er eoi sorrers I kewi se obtained b reparative GC, ound 13 has the
nost i nt er eStfng ,(?éeﬁ?r(ta@rdlt)ﬁg 4%\?&17)3:53 fﬁf@fﬂ?@?asbéﬂ Gezn})%llﬁ(@tﬁﬁz)ene):

= 1705 . 1 L . %) =
\{0 RvAS g”%grsfs](d((‘t 1@‘}9043@ &Ngﬂ sgérf‘i )zoz.??gdﬁ}c 1); 1 |_1%)§1(E1?._ %‘%’Héé& =

13.0, 4.9 H29(16), [CH{Oﬁh)‘Ll (32)6[@3H§T] 617(123) DC5H2*129WL001EC7H7*H59 (45)/83 (n,
1H, 7'-Ha), 1.89 (dd, 1H J 15.0, 3.3 Hz, 1H 11'-Hpb), 1.99 (ddd, J 13.4,

12.5, 3. 5 Hz (34074131 (32)/135(B;)/HH(é)Z[Gyﬂ-}(,znzs)Z&e(lmja 192HE3PIMER) | 2. 29
(nc, 1H, 8 -H), 2.31 (dd, 1H, J 15.0, 3.3 Hz, 1H 11'-Ha), 5.37 15 (t,

13.3 Hz, 5’LH 12'-H); - 13C-NWR (CDd [err grr] = 20.26 (q, 10'-M),

24. 77 (q C2), 24.78/25.23 (t, CG3 ,-%—02/27 07 (t, G4 ,-5), 32.56
(t, ¢2'), 32.78 (t, CG7"), 33.60 (t, G11'), 34.47 (d, C8"), 3472(t
C-9'), 46. 65(r{8,c-10)101{10'-MeRylBRty€l6[6.4D]dddpc-1THR)-8-10'Syl} éthdn-l roné {43 )48 (s
C1l),; - MS(El): mz (%9 = 43 (75) [C[err]H[err]qerr | 55(37)

%8512%2?%%%% 3 bobPL B LESD, et oot kst 5 B °

[

E /149 (3) \{eﬁi:lﬂécZ@oﬁ)Jareﬂeﬁt}e&}: sarhplés 6Bk réditisdchers ahdiRktel ddison2dS) likedise
Er-r c-9')- %t%%?%%wrs%%rwfo?ﬁn%mun@@ has the mostyipterssting odougand the jowsst
P oner £ 1F AR K Bl O e I S OGEOR YN TSRS 24
[2 err]1 0- ﬁzf’as’ﬁ?% lgje) 11034—13'2&&285{ 3’;”? ;B H2).42 @nQ,&-I—R F2HH)N. g:étgdd ]13 (2) % 9
11.6, 5.7, F21H,9-Hp), 1956@1 é3 8112 %Iz’ljﬁlf ﬁa)>]-§3l'_?mc::L11§t7N )(lcﬁﬁtif’[de Hj -

(0 Gy, d3%EIE S 1P "1599)@“@ 18508, 65 B YL 2 e} gl 3t oty )

(d, CG7"), 4386lnd ¢H, E‘Ha) 2.292eh STH( 8I-H2131' (Ad, 1H,3.16®), 8.3, HEAH, 11'-HN 588 (s,
C1l),; - MS(H): mz (Y% = 43 (24) [C[err]H[err]CIerr]] 55 (6)
[ d err] Hier (4] 3.368z,(138)12'-H); - 13C-NMR (CDCl3): & = 20.26 (q, 10'-Me), 24.77 (q, C-2),

24.78/25.23 (t, C-3',-6'), 26.02/27.07 (t, C-4',-5"), 32.56 (t, C-2'), 32.78 (t, C-7"), 33.60 (t,
C-11"), 34.47 (d, C-8'), 34.72 (t, C-9'), 46.65 (s, C-10'), 119.42 (d, C-12"), 142.04 (s, C-1"),

214.48 (s, C-1); — MS (EI): m/z (%) =43 (75) [CoH307], 55 (37) [C4H7T], 59 (58)
[C3H701], 67 (29) [CsH7T], 81 (100) [CeHg™], 95 (54) [C7H11T], 107 (14)/121

20 (19)/135 (8)/149 (3) [CnH(2n-5)T series], 177 (30) [M+-C2H30], 205 (29) [M+-CH3],
220 (16) [M+]. '

Example 14

(r-7',¢-9")-1-{Bicyclo[5.4.0]undec-1'(11")-en-9"-yl}ethan-1-one (14)

25  Odour: sweet, ionone-like-fruity, woody-fresh, somewhat reminiscent of raspberry. — iR
(film): v = 1709 cm~1 (v OC=0); — IH-NMR (CDCl3): & = 1.36-1.88 (m, 10H, 3'-H2-6'-
H»,8'-H2), 2.08-2.22 (m, 4H, 2'-,10'-H?2), 2.17 (s, 3H, 2-H3),.2.32 (mg, 1H, 7'-H), 2.63
(dddd, J 12.0,11.6,5.7, 2.9 Hz, 1H, 9'-H), 5.41 (mc, 1H, 11"-H); — 13C-NMR (CDCl3): §
= 26.30/27.32 (t, C-3',-5'), 27.86 (q, C-2), 29.85 (t, C—4'), 31.13 (t, C-6'), 33.35/33.39 (t, C-



[Cerr]Herr]], 91 (44) [CrH7+], 79 (18)/93 (16)/107 (12)/121 (8)
FCnH(2n-5) + series], 149 (100) [ Mt-C2H3Q, 159 (3) [MrCH3-H2Q, 177 (14)
[ Mk- CH3], 192 (34) [M+]. 5 ' Exanmpl e 15
Feminine extrait perfume with conpound 3-G&wound/ i ngredi ent

Wei ght content in [err]/oo 10 1. AMBRAROVE _

15 2. CEDAR‘&MQ')GFPJQ/“R@'N, A9-21 (da C'7’)) 48.10 (ds C'9')’ 120.34 (d: C'll')) W—Qé (S, C'll)’
Cl TRONELLOL

CVCLCPENTADRERRELS Belk TiB RS (%) = 43 (24) [C2H30™], 55 (6)1gFg+, 67 (49)
406, 2 ETMILSR S PN RV T EN YO B R AT ) Fen B Ber i et
(S VESCONE) (1003 [M-C2H30], 159'3) (M +=CHE 0[Ptk (Mt-crs), 192 o)

3- ( 4- METHOXYPHENYL) - 2- METHYL PROPANAL 60 10.
1,2,3,5, 6 7- HEXAHYDRO 1, 1, 2, 3, 3- PENTAEGile-154H | NDENONE ( CASHVERAN)
15 11. | NDOLE 10% DPG ' - 2 12.

| SOAVBRETTOLDE ( AVBRETTOLIDE) .o 15 25 13. CUMN O L
ROVAN 10% DPE™ P ompoun 4 14. LINALYL ACETATE
SYNTHETI C | 30 15. MANDARI NE O L
20 16. METHYL ANTHRANI LATE 10% DPG 3 17. :
10 10 5 MERSTROSAARBIeReRR | e Ty CYOoPENT- 3 EN 1- L) WeGBARRmRgin Tos
g SANDAL ORE) 90 20. OLI BANUM O L PURE
10 1. AMBRAROME ' 15
2. CEDARWOOD OIL VIRGINIA 50
3. CITRONELLOL EXTRA | 30
4. CYCLOPENTADECANOLIDE (THIBETOLIDE) 50
5. 4-(1-ETHOXYETHENYL)-3,3,5,5-TETRAMETHYL-
15  CYCLOHEXANONE (KEPHALIS) - 40
6. 2-ETHYL-6,6-DIMETHYLCYCLOHEX-2-ENE- |
CARBOXYLIC ACID ETHYL ESTER (GIVESCONE) 15
7. ETHYL LINALOOL 50
8. EUGENOL PURE 30
20 9. 3-(4-METHOXYPHENYL)-2-METHYLPROPANAL 60
10. 1,2,3,5,6,7-HEXAHYDRO-1,1,2,3,3-PENTAMETHYL-
4H-INDENONE (CASHMERAN) 15
11. INDOLE 10% DPG | 2
12. ISOAMBRETTOLIDE (AMBRETTOLIDE) - 15
25 13. CUMIN OIL ROMAN 10% DPG 4
14. LINALYL ACETATE SYNTHETIC 30
15. MANDARINE OIL 20
16. METHYL ANTHRANILATE 10% DPG 3
17. METHYLIONONE (ISORALDEINE 95) 120
30 18. NECTARYL | 10
19. 3-METHYL-5-(2,2,3-TRIMETHYLCYCOPENT-
3-EN-1-YL)PENTAN-2-OL (SANDALORE) 90

20. OLIBANUM OIL PURE 5



-16- 21. PATCHOULI O L PURE ' 40 22.

PHENYLETHYL ALCOHOL EXTRA : 32 23. RCSE AL
2 24. VAN LLIN _ : 4 5 25,
COVPOUND 3 -16 - | 250 26. JUNI PER
BERRY O L 10 27. YLANG YLANG O L
EXTRA 21. PATCHOULI OIL PURE 5 28. Cl NNAMAL DEHYOE

3 1000 10 CoappHENYRETPIYIFALCOSRIINEXTNA h net hyl i onone, patchgul i,
Sandal ore an Thigg)tﬂ)i de/ Anbrettolide, the main accord of this nodern,

monol i thi c #enkEP ody chypre perfume. In spite of the higR dosage of
25% the compogANIDIIN emai ns harnonic and transparent, and liyes by the
cedar-1ike-anber-1ike | easant warnth of conpound 3. This already unfolds
r ef r eshi iyl ¥ GFOMRO tic scent and devel ops into a spicy23l oral bouquet

15 which i s JkoneNipER BEERY D0l factory intensity, diffusion gpd adhesive
resi stance conpound 3 1n the sane dosage is clearly superior to the

odorants | s@7eYIANGrYeAGHt BKITRAI n this conposition. Exanpl & 16 Perfune

oi | for condgttpngAMALEReHROUNd 3 20 Conpound/ i ngredi ent 3
Wi ght content 1n [errl{l/oo 1. AWL SALI CYLATE '

50 2. BENZYL ALCOHOL EXTRA 100 3.
Cl TRONELLOL EXTRA _ 10 25 4.
COUMARI N PURE CRYSTALLI NE 20 5.

gygm@?%@_ﬁj %E#JEEE%%}{ methylionone, patchouli, Sandalore and Thibetolide/

Ambrettolide, the main accord of this modern, monolithic feminine-woody chypre
perfume. In spite of the high dosage of 25%, the composition remains harmonic and
transparent, and lives by the cedar-like-amber-like, pleasant warmth of compound 3. This
already unfolds refreshingly in the aromatic scent and develops into a spicy-floral bouquet

15  which is long-lasting. In olfactory intensity, diffusion and adhesive resistance compound 3
in the same dosage is clearly superior to the odorants Iso E Super and Vertofix in this

composition.

Example 16

Perfume oil for conditioner with compound 3

20
Compound/ingredient ' Weight content in /oo
‘1. AMYL SALICYLATE ' 50
2. BENZYL ALCOHOL EXTRA , 100
3. CITRONELLOL EXTRA _ 50
25 4. COUMARIN PURE CRYSTALLINE _ 20
5. CYCOPENTADECANOLIDE (THIBETOLIDE) . 30
6. 2-METHYL-3-[4-(1,1-DIMETHYL)ETHYL]-
PHENYLPROPANAL (LILIAL) - 250
7. DYNASCONE 10 1
30 8.3-(4-ETHYLPHENYL)-2,2-DIMETHYLPROPANAL
(FLORALOZONE) o

9.2-ETHYL-4-(2,2,3-TRIMETHYLCYCLOPENT-3-EN-1-YL)-



PHENYLPRODANAL (rl AL) : 250 7.

DYNASCONE 10 - 1 30

8. 3- (4- ETHYLPHENYL) - 2, 2- DI NETHYL PROPANAL FLORALOZONE) -

4 9. 2-ETHYL-4- (2, 2, 3- TRI METHYLCYCLOPENT: TEN 1-'YL) - - 17 -

BUT- 2- EN- 1- OL ( RADJANOL) 10- 10,

ALPHA- HEXYLC! NRARZ-ERHySiE (RADJANOL) 150 1110 LI NaLOaL
SYNTHETI C 19, ALPHA-HEXYLCINNAMALDEHYDE 100 12. 150

PARA- METHYLACETOPHENON 55 13.

METHYLI ONONH- M@&Q@Eﬁ&éﬁﬁﬁﬂc 100 1490 PHENYLETHYL
ACETATE 12, PARA-METHYLACETOPHENONE 30 15. TERPINECL RYJRE

50 16. COMPQU 50 10

1000 OorrﬁouhﬂMEEHXLHP§QNﬁ(Iﬁ@WEt7%n a pleasant fresh-dP9 note with a
sof t, frankwcpg ??QYLVK@gﬁArpgderl ines the soft caring chaggcter of the
product roun conposi tion, has-a very good adhesion to the
washi ng andliér'ﬁRfINEQé{RW%Eactlon on the 15 remaining odorant 80 Exanple 17
Floral -mari § r@) onposition w th conpound 2 20 Conpouggl/ i ngredi ent
Amount by werght 1n ier f/oo 1. BERGAMOT O L

100 2. LEMON—OH—T+TFALHHFANPURE - 20 3. ALLYL
3- CYCLOHEXYLPROPI ONATE 25 10% DPG : :

S 10 | | 1000

Compound 3 confers to the composition a pleasant fresh-dry note with a soft, frankincense
note, which underlines the soft caring character of the product. It rounds off the
composition, has a very good adhesion to the washing and has a fixative action on the

15 remaining odorants.

Example 17

Floral-maritime perfume composition with compound 2

20
Compound/ingredient Amount by weight in °/oo
1. BERGAMOT OIL . 100
2. LEMON OIL ITALIAN PURE ' 20
3. ALLYL 3-CYCLOHEXYLPROPIONATE

25 10% DPG 5
4. ALPHA-DAMASCONE 10% DPG 3
5. 2,6-DIMETHYLHEPTAN-2-OL 1
6. 1,1-DIMETHYL-3-PHENYLPROPANOL 3
7. DIPROPYLENE GLYCOL (DPG): 90

30 8. ETHYLLINALOOL 85
9. GERANIOL PURE | 1

10. 1,3,4,6,7,8-HEXAHYDRO-4,6,6,7,8,8-HEXAMETHYL-
CYCLOPENTA[G]-2-BENZOPYRAN



4. ALPHA- DAVASCONE 10% DPG 3 5.

2, 6- DI METHYLHEPTAN- 2- OL 1 6.
1, 1- DI METHYL- 3- PHENYLPROPANCL 3 7. DI PROPYLENE
GLYCOL (DPQ -18 90 30 8. ETHYL LI NALOOL

85 9. GERANI OL 1 10.
1,3,4,6,7,8- Hé)&ﬁ@ﬁ@ﬂ)@ 80 BB3, 8- HEXAMETHYL- CYCLOPENTA[ G -PAOBENZOPYRAN
- 18 - (GALMCBE“DEIONDIBB SYNTHETIC = 2 140 11.
BETA- | ONONE _SYNTHETI C .2 127 LINALOOL
SYNTHETIC 12 DINATOGL synTrETIC 35 13. LI NALYI35ACETATE
SYNTHETI C 13, LINALYL (ACETATE SYN 15 > 14 15

7- METHYL- 2H BENZO- 1, 5- DI OXEPI'N- 3( 4 CALONE 1951)

6 15. 2- WTMLZMETHYW&BEEIZ@T ERIN-3(4HD-ONHA_PROPANAL (LI LI AL)

120 16. METHYL@UATIE SYONATE ( CEPI ONAT) ¢ 320 10 17.
NONA- 2( E) 6(12)L@D| ENAL 1094 TEC 10% DPG 5 18.
PHENYLACETAU ANy -N.@'—WDE))E@W@EA 10% DPG

5 19. " ALPHA- THSPENEEDR b'PAN?& IAL) 120 2 20.
GAMVA- UNDECALACTONE ( PEACH P 2 1%° 21.
COVPOUND 2 16. METHYL IHYDROIASMONATE (CEPIONAT) 40 B200 Conpound 2

confors 1 17 NONATUY AR DIBRAL Lok VI RBIIIBE PO oo b obacas | fke ot e.
't fixes ands. PHENY!ACET AL DEHY DE 1% (HYACINTH ALDEHYDE)
85%/PEA 10% DPG
19. ALPHA-TERPINEOL (LINDENOL)
20. GAMMA-UNDECALACTONE (PEACH PURE)

15 21. COMPOUND 2 40

1000

Compound 2 shapes the floral-maritime note of this perfume composition, and also
confers to it fruity-ionone-like aspects and a pleasant tobacco-like note. It fixes and
20  harmonizes the creation by its floral, maritime and woody facets and brings naturalness

and transparency into the modern “aqueous-flowery” perfumistic theme.

Example 18

Floral hesperidic note with compound 2

25 Compound/ingredient - Amount by weight in °/oo
1. MUGWORT OIL 10% DPG -6
2. BERGAMOT OIL 70
3. CARDAMON OIL CEYLON . 15
4. CEDARWOOD OIL BROWN VIRGINIAN 150
30 5.CITRONELLOL EXTRA . : 20

6. CORIANDER OIL
7. COUMARIN PURE CRYSTALLINE
8. CUMIN OIL (ROMAN CUMIN OIL) 10% DPG



20 harnoni zes the creation by its fldral, maritime and woody facets and
brings natural ness and transparency into the nodern "aqueous-fl owery"
perfum stic theme. Exanple 18 Fl oral hesperl dic note with conpound 2 25

Conpound/ i ngr edi ent -19- Anpunt. by wei ght in |
[err]/o0o 1. MJGAORT O L 10% DPG 6 2.
BERGAMOT O §- CYPRESS OIL 70 3.3 CARDAMON O L
CEYLON 10. 2,4-DIHYDROXY-3, 6—DIMETHYLBENZOI¥:5AéID CEDARAOCD O L BRON

VI RG NI AN 150 30 “5." CI' TRONELLOL EXTRA

20 6. CORI ANDMETHYL ESTER (EVERNYL) 10% DPG 5 2 7. COUMARI N
PURE CRYSTAiéi_ IDYPROPYLENE GLYCOL (DPG) | 2 8. CUMN gh¢ (ROVAN CUM N
O L) 10% DP - 19 - 9. CYPRESS O L

3 10. 2, 4- DIWLBJ“GL@NETHYLBENZO C ACI D METHYL ESTER (#¥ERNYL) 10% DPG
5 11. DP Y HERYEOPN-( 50100 | 19 5 12. ETHYL
L1 NALOOL RO 5B10% DpG 45 13. (32Z)-HEX-3-EN-1-OL
10% DPG 14. ALPHA-HEXYLCINNAMALDEHYDRR,  ALPHA- HEXYLCl NNAMM DEHYDE

17 15. BETA E1 SNNIHE 30 16. MACE
aL (NUTNEGI%]%@ SiivTrETIC 10 10 17. >}ANDARI NE O L

YELLOW | TALIGAMACE OIL (NUTMEG OIL) USP 10 18. ' METHYLDI HYDRTY ASMONATE

(CEPI E%f MANDARINE OIL YELESW I2ALMARONE 10% DPG 19,

18. METHYLDIHYDROJASMONATE (CEPIONATE) 120
19. MUSCONE 10% DPG | 6
20. ORANGE OIL BITTER 10
21. 2-PHENYLETHAN-1-OL WHITE . 10
15 22. COMPOUND 2 350

1000

Compound 2 increases the intensity and the character of the perfume, emphasizes the
fresh-hesperidic like facets and reduces the dry-woody elements.
20



21. 2-PHENYLETHAN- 1-OL WHI TE 10 15 22.
'COVPOUND 2 350 1000 Conpound 2

i ncreases the intensity and the character of the permmeﬁ-mfmn Iad:ddé‘
fresh-hesperidic |ike facets and reduces-28e dry- moody

- Cains 1. Conmpounds of formula | [err] wherein n=

Rlerr] and R4 = H or CH3; and R2 and-(daims H, CI—|3 0: hth
exception of the conpound with n= 1, Rerr]=Rerr] R[err] H and

Rlerr]=CH err]CH err], 10 2. Conmpounds according to claim1 of fornula I'
[erl‘] 15 V\,here| ¢pmp0und30ff0rmu131 1 or 2 R[err] = H or G—B,

and Rlerr] and R3 = H CH3 or CH2CH3. 20 3. A conpound accordi ng
to claim1 selected fromthe group consisting of 1- {bicyclo [6.4.0] dodec-
1'(8 )-en- 10'-yl}ethan- 1-one (1), 1- {blcyﬁidD[G 4.0] dodec- 1 '(8')-en- 1
0'-yl}nmethanal (2), 1 -{9, 10" -di net , 4. 0] dodec- '(8')-en-
10' -yl }ethan- I-one (3), 1- {8 ,9" -d 0 [5.4.0]undec-
1'(7")-en-9' -yl }ethan- 1-one (4), 1- -Rbi cycl o [6. 4. 0] dodec-
1'(8 )-en- 10' -yl }ethan- 1-one (5), Ryl bcycl o [6. 4. 0] dodec-

5 ;

wherein
n= lor2;
RlandR4= H or CH3; and
RZ2andR3=  H, CH3 or CH2CH3.
10 .
2. Compounds according to claim 1 of formula I’
Q
R3
R2
R4
I'
15 wherein
n= 1 or2;
RlandR4= H or CH3; and
R2andR3=  H, CH3 or CH2CH3.
20 3. A compound according to claim 1 selected from the group consisting of 1-

{bicyclo[6.4.0]dodec-1'(8')-en-10'-yl}ethan-1-one (1), 1-{bicyclo[6.4.0]dodec-1'(8')-en-
10'-yl}methanal (2}, 1-{9',10'-dimethylbicyclo[6.4.0] dodec-l'(8')-én-lO'-yl}ethan-l-one
(3), 1-{8',9'-dimethylbicyclo [5.4.0]undec- 1'(7')-en-9'-yl}ethan-1-one (4), 1-{9'-methyl-
bicyclo[6.4.0]dodec-1'(8")-en-10'-yl}ethan-1-one (5), 1-{10'-methylbicyclo[6.4.0] dodec-
25 1'(8')-en-10'-yl}methanal (6), 1-{11'-methylbicyclo[6.4.0]dodec-1'(8')-en-10"-yl}ethan-1-

THS ST s o A




25 il '(8'")-en- 10' -yl }methanal (6), 1- { 11'-nethyl bicyclo[6.4.0] dodec- 1

“(8)-en-10"'-yl} ethan- 1- -21 - one (7), 1-{bicyclo [6.4.0] dodec- 1

‘(8" )-en- 10' -yl }propan- 1l-one (8),1 {91, 1 1'-dinethyl- bicyclo [6.4.0]

dodec- 1'(8') -en- 10'-yl}ethan- 1-one (9ﬁgui et . 0).

-{8"- hyl bi cycl 4.0 d 1 n et han- one

1§{8 bi gif:l g lfj"eg O[{gméeléu‘&ni)l(%%é&) I ))exl-do yll}plépmd otte (Bhel - (91,1} -dimeghylcycl o
dod X 2

56{ iOO] ne?h;!;,l?cglcla[/tsc 40 d)ec ang ) - myb; 5%&961“% §9} 1){8 | grethylbicyelols 4Olundec-) o

and 1-{bi cydl(@p=ns® hﬂmec -pn¢ (Llp),)l-éb1q9rlo[654LC}]éodan (020 Fem- [Q 4} ethén-1Aone

conpound ac di . if up (cansi n

175 o o PREbISierofe folbdec. FELARLE S0 REkMATI G AP (P Bk aBl6 40} 5)
1-{8', 9' -&di dederyu(ub) e:yaoeﬁaetmarﬁl dnefdf&)-anﬂl {bicyclsipAD]undecer 1an)=enloone (4),
1-{9" -met hyl hicyclo [6.4.0] dodec- 10 1' (8 )-en-10"' -yl }et han-1-one (5 )
and 1-{8'- nﬁl}ﬁ%aﬂr]c%?b][@ 4. 0] undec- 1" (7 )-en-9' - yl}ethan-1-one (10). 5. A
conmpound according to claim3 selected fromthe group consisting of 1-

10 Yt hyl bi eyclich perpoptd altaldmERs il 2)sdebih BN hclardgfonapfing 961-19,10-

6. A conpoudimetbylbraiclnfs.4.0]dodec-11(8)=pt 19GyHethan-drotd(@),dr- (819’ -dionsghydt | ng of 1-
106 10 - aP RGBT S B Gyt 9R0 By L 18R rbiarylolldogenne
(3). 7. 1A coipPendoaglethdhlgohe 59 and- 8 aﬁéta%@cﬁ)[pm}d?ﬂeaww LeAISI Sti Nng
of 1- {bi cyc}é g 4. 0] dodec- 1'(12')-en- 10' -yl }ethan- 1-one ?), _
1-{bi cycl o [eethamil-epsddB) 1' ( 12')-en- 20 10 -yl } met hanal (12),

1-{10' - nethylblcyclo[G 4.0] dodec- 1 '( 12')-en- 10' -yl }ethan- 1-one (13)

and 1-{bi CyC| 0[ 5. & cOhp Bdﬁ&acjeofcﬂlﬁ to QfinP3 s&é&&fﬁ%ﬂ the grgﬁig(c&ﬂglgi m xture

with their spondi.n 0|sorrer|c e use of a
Tify G4 (ﬁ

conmpound ac 0-e- 10 1l methanal §2)7ands] - (9" -ouktindbicycle] 6.4 dodksr ant

c]?rrplosmlon;gmeﬁnoawgﬁmﬁala@)l east one conpound set forth in any 25 one
of clains

15 6. A compound according to claim 3 selected from the group consisting of 1-
{bicyclo[6.4.0]dodec-1’(8’)-en-10"-yl }methanal (2) and 1-{9’,10’-dimethylbicyclo-
[6.4.0]dodec-1°(8’)-en-10’-yl }ethan-1-one (3).

7. A compound according to claim 3 selected from the group consisting of 1-
{bicyclo6.4.0]dodec-1'(12")-en-10'-yl}ethan-1-one (11), 1-{bicyclo[6.4.0]dodec-1'(12')-en-
20 10'-yl}methanal (12), 1-{10'-methy1bicyclo[6.4..0]dodec-l'(12')-en-10'-y1}ethan-l-one (13)
and 1-{bicyclo[5.4.0]Jundec-1’(11’)-en-9’-yl }ethan-1-one (14) in admixture with their

corresponding regioisomeric Diels-Alder adducts.
8. The use of a compound according to any one of claims 1 to 7 as an odorant.

9. An odorant composition, which contains at least one compound set forth in any
25 one of claims 1-7.

10. A process for the manufacture of the R'-methyl substituted cbmpounds of
formula I’ in accordance with claim 2, which process comprises reacting a spirocyclic
vinylcyclopropane compound with a dienophile in the presence of a catalyst to give

30 . regioselectively or Z-diastereoselectively the required compounds of formula I'.
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10. A process for the manufacture of the R err]-nethyl substituted
conpounds of fornula |I' in accordance with claim2, which process conpri ses
reacting a spirocyclic vinylcycl opropane conpound with a di enophl le in the
presence of a catalyst to give 30 reglos&2an|vely or

Z- dlastereoselegﬁ the r qU|re .conpounds of fornula I’ - 22 - 11.
A process accor né Nak-is Wto éPnWb?félr\/ﬁhﬁVWWFlemaﬁeoreMé is

4- et hyl enmhﬂaﬁégpﬁb[mﬁme 12. A process according to claim 10, wherein
t he vinyl cycl opropane conpound is 4- 5 nethylenespiro [[2.7 ]decane. 13. A
process according to any one of clains 10 to 12, wherein the dienophile is

3- met hyl - 3- but @p- £ pedtess atébrding to cladft- 10 AwRérei oliEis A
claims 10 to 111; vthe)r n her cnagt glc;st i's (PhSIi‘lﬁéth%?E?ag R%aﬁ@c enesp?ro

e
[2.6] norfandaet ﬁenesPlr°f27 Adecanpe use of the conpound set forth |n_cI aim 15
as an odorant. : '

13. A process according to any one of claims 10 to 12, wherein the dienbphile is 3-
methyl-3-buten-2-one.

10 14. A process according to any one of claims 10 to 13, wherein the catalyst is
(PhsP)RhCI.

15. 4-Methylenespiro[2.6]nonane.
15 16. 4-Methylenespiro[2.7]decane.

17. The use of the compound set forth in claim 15 or 16 as an odorant.
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