Sy

thhylcyblote?radec-S-en-l-ones The invention relates to ' LIZI—~

nethyl cycl ot etradec-5-en-1-ones 5 and to scent cOipsiet %4 si ng ag“
| east one net hyl cycl ot et radec-5-en-1-one. Althoug rtschritte
der chem schenMethydkyed otadradess-S-erCllednss Re M2/ 2, 201

states 10 that macrocyclic carbonyl conmpounds having nore than 13, but
fewer than 19, carbon atons are involved in achieving a nusk odor, al
commrer ci al nusfhecedhsehéienri rglaiteas ¢b lhetbh§laycloteirhdecatSoen-1-

Extrenely little i s kn about . the ol fact.ory properties of

four t een: membePBA (AR 16° KECHRES COMRR Sy ehere T 1 $ai ot 18285, WS A
4,183, 965 deschkkbbylidyelvtetafadednusddan-el-ane’- and 3-cycl ot et radecen- 1-one
for reducing the bitter taste of foods. The conpounds can al so be used in
perfumery and 20 have a sweet, nusk-Ilike, exaltone-like, waxy, rooty odor.
JP- A 55-66534 describes the synthesis of 5-cis- cyclotetradecen-1-one

havi ng a nusk- Lk racter heat i ngpdsyi z I S- | od s

with an a|ka|ih%§ﬁﬁ§?§1 ofﬁafggll dbtaIF%§g%?%%}§E§ YOQE? an?ﬂ% %qhﬁ%x

Chem Pharm BiblrsthungP?9[Ad988ceaad,irsubbequicntll yResdsarechbi ed .Al1X2,

Drei ding: Hel veti,ca | 0l ca, Act ), 19 Lb tg§

synt hesi s of aEEQXtﬂggt%% %P?i gﬁ%é?é%%gfgéné¥ﬁé¥%§g1o g??%%éégzﬁgh- *Bhes

and 3- 30 Ifet hypoaecl thehr atldg- en- Fewes. tBahacldry padpent istoms tdmwse

conpounds are not_given., The preparation, of .

3o mot hyl - t 1 ans By OLIEEh PicRSBIERbRE Po R (G biLk FPmRRFELAndE.

Daruwal a: J. O gcelndm HHBY, ridg FPedyofr df,neh6 of tIAnsarboncistdms -
Extremely little is known about the olfactory
properties of fourteen-membered ring ketones, and only

15 then in isolated cases.

US-A 4,183,965 describes the use of a mixture of 2% and
3—cyclo£etradecen—1—one for reducing the bitter taste
of foods. The compounds can also be used in perfumery
20 and have a sweet, musk-like, exaltone-like, waxy; rooty

odor.

JP-A 55-66534 describes the synthesis of 5-cis-
cyciotetradecen—l—one having a musk-like character by"'
25 heating 1~vinyl—_3-cj.."s'—lcyclododecen—l—ol with an alkali
metal or alkali metal 'hydr_idé. E. Yoshi and S. Kimoto:
Ch'e_m. Pharm. Bull 17, 629, 1969 and, subsequently,
M. Karpf and A. S. Dreiding: Helvetica Chimica Acta,
Vol. 58(8), 2409, 1975 describe the synthesis of a
30 mixture of cis- and trans-3-methylcyclotetradec-2-en-1-
ones and 3-methylcyclotetradec-3-en-l-ones. Olfactory

properties of these compounds are not given.
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propenyl )-trans-cycl otri dec- 3-en- 1-ol W th potassium5 hydride in
hexanet hyl phosphoram de. US-A 5, 354, 735 describes cis- and trans-isoners of
3- et hyl cycl opent adec- 5-en- 1-one as scent constituents having nusk-1ike
properties. The cis-isonmer is stronger, 102nore el egant- and has nore of a
nusk odor and TBSsPEPAT il 0 bdérnekhy lrh&ansasyCloprptadgsi-Ar sReher e
of a nitronusksghar aeler sl amty et t erspedradal. SURGM| Sk, arigmidaw
been found t hat conpounéé of the 15 formula.l ?err? 20 in which Rl and R2
are hydrogen o¥-fghfhemsi th98he B2ovi 3698 hdy, Wheatmant s ofet byansR2 ans
hydr ogen, and when L n, i 'féggg -l 1) possihlig for
t he conpounds o gt %E%%o?rﬁu%%rrﬁg&?o tbr;quf‘s:] (%X'n% - .a(%g 03; é|1?1JDJ§E3hC<;at9E-forn‘"]}a' ave a
strong nusk | i Retassédum hwidorhgsk -in khexage thplwhkesphofamids. odor, and at
the sanme time have a |l ow threshol d val ue and very good staying power. A
particularly preferred conpound of the formula I is E-

3-net hyl cycl ot etradec-5-en-1-one, which, surpris-ingty, 30 has an odor
which is nore yfhap BeBsl, MBS Std¥eibddancibe cahpespeadishg sémeHEPoWd,

Z- 3- et hyl cycl ot et r adec- 5- en-1-one. E-3-Methyl cycl otetradec-5-en-1-one
has a gas- chréndeshvdsnicd opardadacr Ignel 1ing. asngSopRt e consitituents

met hyl cycl ot et hadeqyb- epukiane AS YR Rrtdes NI Thelhe SUMUHES- of jtdhe
formula | can, |ike the known nusk Scents, be used generally, 1.e. the

har moni ze M t hshrpagge nmaks ofedrirtr andah@ssyaafetel prvdakt SR @ncar e

frequently usegobl $%endn COMMIRSI 1AQ85 - tRaA! LAM #rh¥hslAsomer, which has

more of a nitromusk character and ambrette seed odor.

Surprising, it has now been found that compounds of the
15 formula I

R1

< 0y )

in which R! and R? are hydrogen or methyl, with the
proviso that, when R! is methyl, R?® is hydrogen, and
when R! is hydrogen, R? is methyl, it being possible for
20 the compounds of the formula I to be in the %Z- and/or .-
in the E-form, have'a.strong musk-like, i.e. hitromusk—
like, powdery, fruity odor, and at the same time have a

low threshold value and very good staying power.

25 A particularly preferred compound of the formula I is
E-3-methylcyclotetradec-5-en-1i-one, which, surpris-
ingly, has an odor which 1is more thah ten times
stronger than the corresponding Z-compound, Z-3-methyl-
cyclotetradec-S—en—i-one. E-3-Methylcyclotetradec-5-en-

30 1l-one has a gas-chromatographic threshoid value of

A 12475/11.08.%9/RWS
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t he base note, they achieve interesting effects in 10 conbi nation with

anber -l i ke and woody accords, such as patchouli oil, and cedarwood and
sandal wood scents. Floral body (m ddle) notes inpart el egance and radi ance
to the compounds of the fornula |I. Sore ex3inpl es of classes of substance
whi ch har noni z8- Bang<ﬂhk%ﬁ3%VﬁﬂmeHEYkﬂxcl¢@&tW®¢e©T@dﬁ@té onachass uknoss
absol ute, gerapicum @i L, j asm ne absolute, patchouli oil, rose oi

sandal wood oi |, "vetiverol and ylang ylang oil, etc. 20 AIcohoIs; such as
citronellol, Ebanol , geraniol, linalool, phenyl ethyl alcohol and

Sandal or e, etc. Aldehydes and ketones, such as Florozone (3-(4- 25

et hyl phenyl ) -2 dlnethylproplonal) hydr oxyci tronel | al | so-E- Super,
| sor al dei n, F'P@ CORPAWAdS & V& %t ol ae hgRRondhEeakBey FRawn Hnu%]f C.

Ethers and @Cefsébﬁts%U%b aﬁsaabrq@ner&qrmyl M@t heheot NI rmci0i z4& ORE taXi e
and Spiranbrene, (2 3,7, 7-pentanet h

splro[b|cyclo[Aaf%ﬂrﬁﬁﬁ%ﬂIZQ? P&tgfﬁioiﬁﬁk]FYnébétlc produstar whikh

| act ones, suchage Beldgiiditly Miéjé‘&aix@c.%@@ﬁtaegmﬁoH@@?cBﬁLsaCtP%%lcﬂl%rﬂiF
conpounds | can be used in t'he preﬁaratlon of onposi tions and

above |ist show# Qhﬁn@aéebMQiﬁﬁ61 ofchiske ﬁﬂﬁﬁ@ﬁ%ﬁkﬁ%c@ﬁﬁeﬂbﬁtﬁms
The advant ageouys, %@dﬁ*%fihtgﬁbéPﬂPQHQdﬁp(:ﬁJBHJ(%88$?%é P 4y oad

and di verse use rst y in sweet 10 orienta reati-ons Secondly 1n
the fragrak@e pp@@@gull oil, and cedarwood and . sandalwood scents.

Floral body {middle) notes impart elegance and radiance
to the compounds of the formula I. Some examples of
classes of substance which harmonize particularly well
are: '

15 : _
Natural products, such as oakmoss absolute, geranium
oil,  jasmine absolute, patchouli 0il, rose ©oil,

sandalwood o0il, vetiverol and ylang ylang oil, etc.

20 Alcohols, such as citronellol, Ebanol®, geraniol,

linalool, phenyl ethyl alcohol and Sandalore®, etc.

Aldehydes and ketones, such as Florozone® (3-(4-
ethylphenyl)—2,2—dimethy1propional), hydroxycitronellal .
25 Iso-E-Super®, Isoraldein®, maltol, methyl cedryl

ketone, methylionone and vanillin, etc.

Ethers and ~acetals, such as ambrox, geranyl methyl
‘ether, rése' Sxide and Spirambrene®, (2',2',3,7,7-

30 pentamethyl-spiro[bicyclo[4.1.0]lheptan-2-5'-
[1,3]dioxane]), etc.

is Sheet Has Been Reﬂlaced
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"fougere", "chypre" and "floral". Because of the |ow threshol d val ues and
good staying power, the compounds of the formula | can be used both in 15

| uxury perfunery, in conpositions for cosnmetic products, and for _

nass- produced products, such as detergents? The conpounds of the fornula I
cah be used w Ebitersi édadobaechones; osuchniass, Bewrghlce®, r yrgecaflac el e,
from20 about 0.1%in detergents to about 40% by weight in alcoholic

sol uti ons. Preﬁ@ﬂr%UuﬁéﬁééhﬁﬁgPPaneﬁﬁe bet ween 3 and 20% by wei ght .
Concentrations outside the upper Iimt are al so possible since the

experi enced perfuner can al so achi eve novel effects using |ower or higher
25 concentrations. Conpositions which conprise one or nore of the

conpounds of thaef ossMpauhdsant bedisedd ousad ixpeshof drardawme sonsgsrer
goods, such as eaux de col ogne, eaux de toilette, extraits, lotions,
creans, shahpoSMPOsdgdess ~apfint nahit £he shRYEr slistqederant usBpg 2

detergents andpebher raeweehd kniedilcht® Gnd scart e eparation of

conpositions, the conmpounds of the fornmula | can be used together with
ot her scents or scent mxtures in a known manner, as described, for

exanpl e, . by W@he"%&@&ﬁtaﬁ’@éﬁ&”%o & CHE SeARS, cdbourds /IHE S the
edition Chaprman and Hall, London "1974. The conpounds of the fornmula | can

be prepared byfeamudas Impearad biparheardnpbreEsef ushefigpilva in isvegt ch
Rlerr] is a”gr Sl i g:rr%u'ﬁ@éﬂol%léo,r eRMEd S¥condifst ifet bad | B dPatidL e

with a conmpound of the forr
" trends “fougere”, “chypre” and “floral”.

Becéuse.of the low threshold values and good staying
power, the compounds of the formula I can be used both

15 in luxury perfumery, in compositions for cosmetic
' products,' and for _mass—produced products, such as

detergents.

The compounds of the formula I can be used within wide
20 concentration 1limits, which can rangé, for example,_
from about 0.1% in detergents to about 40% by weight in
alcoholic solutions. Preferred concentrations are
between 3 and 20% by weight. Concentrations outside the
upper limit are also possible since the experienced
25 perfumer can also achieve novel effects using lower or
higher concentrations. Compositions which comprise one
or more of the compounds of the formula I can be used
for all types of perfumed consumer goods, such as eaux
de cologne, eaux de toilette, extraits, lotions,
30 creams, shampoos, ~ soaps, ointments, - powders,
deodorants, detergents and other household producté

etc.
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[err] 15 i.e. cis- and trans-4-nethylcyclotetradec-6-en-1-one. For

thhis, (4-carboxy-3-net hyl butyl)triphenyl phosphoni um 20 bronide is subjected
to a Wttig reaction, for exanple by treatnment with potassiumt-butoxide in
t et rahydr of uran and subsequent addi ti on of5net hyl 9-oxononanoate. The

resul ting prodimt the rrpﬂrleplaratmmwfetqmﬂ:m okhe |csompnbynedswﬁ 0 an

acyl oi n conden | t d rd di
The resulting 1rﬁnﬁét gggﬁg mali %ai;f 3%4 ne%%y%égggggy{g tﬁepr 'LC gjg%eﬁd d
acetate and Z-Secepthymidbupascyicl otet knolen - @aemﬁlr,acasat®scsribe@}: ecfom th

calciumin a I t er - 30 0, Cess
cal cium bei gggé‘gg?rgbyg%x{ ﬁ'g’lange}ggg{(%l bie:%%(%#ges’fh "g sql?tﬁl%é \?’é)sa

m xture of 5 Veb. E,37irbt lkeditdypa @hetpnedearid dichke, Ldridon 1974

Z- 3-net hyl - cycl ot et radec- 5- enone 35% Z- 4- met hyl - cycl ot et r adec- 6- enone
49% 5 COdor: strongly rrusk‘ Iike (nitronmusk), powder-Ilike. A second nethod of
preparing the conpound | % =H,, Rlerr]=CH err]), preferably in -

t he trans- f Shf comg@gpg§ o V\ni'trF?ZQﬂﬂl‘B%]cﬁ:ycIl of8BedR®orRreRared by
2- bronocycl odoggeapaRemethiosly .10 can be obtained in one stage from
cycl ododecanone (JP 491 _093 39, - EP-A-051 233) . Treatnment - of
2-chl or ocycl ododecanone with lithium carbonate in

N- et hyl pyirg ol el@ngobolgld W WP HMMIEa 9 VAS FnitKIRY &6 O and R? is
CH; is prepared by a first method in a mixture with a
compound of the formula II '

15 o <04;/>— (1)

i.e. cis- and trans-4-methylcyclotetradec—-6-en-1-one.

For this, (4-carboxy-3-methylbutyl)triphenylphosphonium
bromide is subjected to a Wittig reaction, for example -
20 Dby treatment with potassium t-butoxide in
tetrahydrofuran and subsequent addition of methyl
9-oxononanoate. The' resulting product, dimethyl 3-'
methyltetradec-5-enedicate is subjected to an acyloin
coﬁdensation and = then treated with acetic -
25 anhydride/pyridiné. The resulting mixture of mainly Z-
4-methyl-2-oxocyclotetradec-6-enyl acetate ' and 2-3-
methyl-l4-oxocyclotetradec-5-enyl acetate is treated

with calcium in ammonia at low temperature (-30°C —
-70°C), the excess calcium being destroyed using
30 bromobenzene.

This method gives a mixture of:

E-3-methyl-cyclotetradec-5-enone 11%

A 12475/11.08.59/RWS This Sheet Has Been RT
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15 5% of Z-cycl ododec-2-en-1-one 6% of E-cycl ododec-2-en-1-one
1:3% of cycl ododecanone 57% of E-cycl ododec- 3-en-1-one 16% of

Z- cycl-ododec- 3-en- 1-one 20 The abovenentioned m xture is treated with

1- brono- 1- propenyl magne3| um bromi de in te®rahydrofuran. Thi s gi ves a

mi Xt ur e of minly Z-érBethyAscyclots -)2-enone

cycl odi odecen- 3-en-1-ol . z%%&h&@%@%&bﬁ@ﬁﬁ&@@@ﬁ&e hyd,;ggle in

N- net hyl pyrrolidone, this conpound §ives a m xture of

E- 3- net hyl cycl ot etradec 5-en-1-one, . Z-3- nethyl cycl ot et radec- 5- en-1-one
(EZ = 3:1) an e SRy 3 canones. 30
The m xture hagd%% odor \%}5?‘1 his very]&ast(rr{(;ﬁ"r?glfl}i.llluS4k rg(i&d n??jr?%ﬁusk)
powdery, Ilglear like fresh laundry (dried in the sun). The weak,

- woody odor” of the two 7 di astereoneric
3- et hyl - 4-vi nxl cycl ododecanones is conpletely conceal ed by _the fwo nusk
conpounds E- 3- AneffgPRYcI R ERPAdet 5 REFPRIGHRY atdez- SORPENRL- cYcl fR&tHa-

dec- 5- en- 1- onegpasg@))di nqnt@féf@owveml Ofhe® ArghBLkdfm)i stltraeft%f Eu@md
Z-3-net hyl cycl ot etradec-5-en- 1-one can be obtained by pyr PGP/SI s of the

silyl ether of 26P§llplr9ﬁ§‘:ﬁ|°6§§’§¥%ﬂaé‘>¢é1%dl o@&cen- Z-drorogyclpslodae@nipounds
of the formul awhlcﬁRE%H}g;C?[ a{ﬂnecf{[fr‘i%n?)?stﬁea o&r%g)@'l%o%ﬁeééﬂdrﬂé/"s A

m xture of mainly E-cycl en-1-one (74%
10 (JP 491 093 39, EP-A-051 233). Treatment of

2-chlorocyclododecanone with 1lithium carbonate in
N-methylpyrrolidone at reflux temperature gives a

mixture of:

5% o0f Z-cyclododec-2-en-1l-one
15 . 6% of E-cyclododec-2-en-1l-one

13% of cyclododecanone -

57% of E-cyclododec-3-en-l-one

16% of Z;cyclododec—B—en—l—one

20 The abovementioned mixture is treated with l-bromo-1-
propenylmagnesium bromide in tetrahydrofuran. This
gives a mixture of mainly cis/trans-1-

" (l-propenyl)cyclodiodecen-3-en-1-0l. After treatment
with sodium hydride in N-methylpyrrolidone, this

25 compound gives a mixture of E—3—methylcyclotetradec—5--
en—l—one, Z—3—methylcYclotetradec—S—en-1Fone
(E:Z = 3:1) and the two diastereomeric 3-methyl-4-

vinylcyclododecanones.

30 The mixture has an odor which is very strongly musk-
like (nitromusk), powdery, linear, 1like fresh laundry
(dried in the sun). The weak, woody odor of the two
diastereomeric 3—methyl—4—vinylcyclododecanonés , is

completely concealed by the two musk compounds E-3-

A 12475/11.08.99/RWS This SthasBeenRe’ilmd




cyclododed 3-en-1-one (199 S treated wth 15
i-sopr openyl magnesi um bromi de in tetrahydrofuran, giving mainly

E- 1-i sopropenyl cycl odi odecen- 3-en-1-ol . The purified '
E-1- |sopropenyICécIod|odecen 3-en-1-ol - Ts-treated wit-h potassium hydride
it N, N- di met hyhaebyaryeédotetardasSsanrd wmels- cr o@ds, gi véndg - Belhylar e of

. 20 d'aStereonﬁéyglgtEEEQHEc4ﬂwéﬁﬂﬂnﬂﬂéxyﬁg3¥ﬁﬁﬂﬁaEH“tﬂézﬁnventlon

met hyl cycl ot et radec- 5-en-1-one
E- 2- met hyl cycl ot et radec- 5- en- 1- one: musk (nitronusk), powdery, sweet. 25
The invention is further illustrated by reference to the exanpl es bel ow,

b i th limti
(ztcgﬁhogytS-hg1%§$ﬁd%§?)ml¥€x5ﬁeﬁgl '%Q%HGnguﬁf&%ﬁggﬁFﬁgg %g;gadec—s—

pul verizeds agfl-1-on8 E8hr askiCesbidired3By pQﬁ:otL?Eﬁ.éhYéif oftHean silRA
resul ting suspension is stirred for 10 n1nutes i cooled to ﬁO[err]C
and slurried r8pPaFyofi CiS7Erans REepsRyrictlontt Qé%ﬁ?ﬂﬁ '%Rﬁ%%? e in 315
m of tetrahydrofuran. The 5 tenperature increases to O[err]C and the
reaction mxture turns orange. The m xture is then stirred for 45 mnutes
at. between -5[err]C and O[err]C. The m xture is then cooled to -20[err]C,
and 76 g (puriThe70fmp¢in@85 afbl fhef fuatrnyla 91 ok rliapo&R%eH) ar eamdded.
The tenpérature_ incr ases 10 -1[err]C. The m xture is left to warmto
room t enper at uPESPEER #;?Wﬁ utes) and is stirred for a further hour
at 40[err]ﬂn The reactlon n1xture |s poured onto 1.5 1 of

A mixture of nm;nly E-cyclododec-3-en-1-one (74%) ana
Z-cyclododec=3-en~-1-one (19%) is treated with
isopropenylmagnesium bromide in tetrahydrofuran, giving
mainly E-l-isopropenylcyclodiodecen-3-en-1-o0l. The
15 purified . E-l-isopropenylcyclodiodecen-3-en-1-ol is
treated with potassium hydride in N,N-dimethylacetamide
in the presence of 18-crown-6, giving' a mixture of
diastereomeric 2-methyl—4-vinylcyclododecanone'and E-2-
methylcyclotetradec-5—eh—1—one.
20
Odor’ of E-2-methylcyclotetradec-5-en-1-one: musk

(nitromusk), powdery, sweet.

The invention is further illustrated 'by reference to -

25 the examples below, but without limiting it.

Example 1
143 g (0.313 mol) of (4-carboxy-3-methylbutyl) -

30 triphenylphosphonium  bromide are pulverized and
introduced into 630 ml  of tetrahydrofuran. The
resulting suspension is stirred for 10 minutes, then

" cooled to -20°C and slurried rapidly with 70 g
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iced water, adjusted to a pH of 14 using 25 m. of 30% NaCH and extracted
with 2 x 700 mMl of ether. The pH of 15 the aqueous phases is adjusted to
2-3 using 100 mM of ortho-phosphoric acid, and the phases are extracted
with 2 x 500 Ml _of ether. The organic phas% Ts washed with 300 m _of water
arid 300 m of $8¢6R8t BAldodiafm PPERFEEUR| HrPMTOX1de | kR o9ép M1 oOf

Na[err] SO err] te%Bth@QBQﬁQfTahat Ofhe R¥mER rMIRQY aih@i‘ea@@@ GgHde° @r Qaiect
102.9 g is diluted with 3 of methanol, 3.4 g of p-toluenesulfonic acid

are added t her P8, r@r@&ttlﬁ’é‘- rﬁl%éi*mreelgu?@ﬁl QEERIor @%d&%%tléﬁg 35 kBhem es.-
An excess of NaHEIBeGSOtdH) 4isS raﬂ@&tégdeacl: aBQtIvE@nmJ@"'—lf €ahd CONEeNtTal ed

by evaporation. The crude 25 product (108 IS chromat o?raphed over 1 kg
of silica del msstuywemﬂothqn)cnmﬂﬁﬂmtoo Gmjandy 16 96 (pusfity 70%)

hexane/ et her 4ééec § 2o of @e%g%?:? ng’éan%‘gglégage()fagé et dWdg.

Z-3-nmethyltetr ene | oate are peciroscopi c data fTor t he
product: | R (| tempeyratursoificrxenss 2865;- 11°C40; T11€458tlxpm3@ i864eft23n

(6 H s N wam to Fodhfemperature (bbho, ghlyst Blolras) *apdus’ 00

224 (60); 206 6tQyretlo2£fp28) a lfﬁr@h)e;r 180ufr1 9Bt 130°C25) ThE36 I(em;tlo’_nzS
18); 109 8 6 7 7 9
(18): 109 (38) 11138u(00%is FudI) o (P47 752 (3ka G2ckB) mc3hcked

a pH of 14 using 25 ml of 30% NaOH and extracted with

2 x 700 ml of ether. The pH of the aqueous phases is
adjusted to 2-3 using 100 ml of ortho-phosphoric acid,
and the phases are extracted with 2 x 500 ml of ether.
15 The organic phase is washed with 300 ml of water and
300 ml of saturated sodium chloride solution, dried
over Na,S0, and concentrated by evaporation. The crude
product 102.9 g is diluted with 360 ml of methanol,
3.4 g of p-toluenesulfonic acid are added thereto, and
20 the mixture is refluxed for 3 hours and 30 minutes. An
excess of NaHCO; (solid) is then added and the mixture
is concentrated by . evaporation. The crude product
(108.9 g) is chromatographed over 1 kg of silica gel 60 -
(Mefck)'(0.040 mm - 0.063 mm) with 6 1 of hexane/ether
25 4:1 and 2 1 of hexane/ether 3:1. 57.3 g of dimethyl Z-
3—methyitetradec—5—enedioate are obtained.

Spectroscopic data for the product:

IR (liquid): 3004; 2928; 2855; 1740; 1458; 1436;
30 '1364; 1251; 1198; 1168; 1011.
NMR : (CDCls, 200 MHz) 5.4 (2H) m; 3.66 (6 H) s.
MS: 298 (0.8); 266 (20); 248 (7); 235 (34);

[ —
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A dry apparatus with oil bath is charged with 2 | of xylene, and argon is
passed through for 30 minutes. The 15 oil bath is heated to 148[err]C.
Froman internal tenperature of 100[err]C, 17.2 g (0.750 nol) of sodium are
added in portions. A solution of 56 (07 188-nol ) of dinethyl Z-3- _
net hyl t et r adec- 5- enedi oat e i n 2830 (A0)of 388 el )is k¥en(ZRided W ol 5e over

the course of 4 hours. 20 The jigi g, tlegme{zag,)u’.r e ddicieRsesiip 3 err]C
The mixture is then stirred for 30 minutes at this tenperature and then

cooled to roomtenperature, ad®A2B&H7 A5 BT /arkl 5SBM F1 w4k’ af2 added
dropwi se. The organi ¢ phase i . heghw tdy 4084k y1i . 200 nm
of saturated sodium chlori d(sa(éﬁs'o},ﬁigé%)' é(?rig%) ! o%/%r%ﬁ;'zs and
concentratéd by evaporation. 18&hi £%al27)36.6 g of crude product are

obt ai ned. This crude product is dissolved in 75 m of pyridine, 15.4 g of
acetic anhydride are added, 30 and the m xture is stirred for 4 hours at
80[err]C. The product is poured onto 400 ml of iced water, adjusted to pH
2 using concentrated hydrochloric acid and extracted with 2 x 200 m of

et her. The orgEBmamppeages are washed - 10 - with water and saturated.
sodi um chl ori de solution, and dried over sodium sulfate and.
concentrated Abywappparfabus Withhi eikediedd gl seshazrged gvidth cRude of

(0040 ™00 BYYEREy" R JEFANLs Wekoca Gnebughy rET §6 nifutl¥.Clohe
met hyl - 2- oxocyeliét ethatdec- bsenyleadsst at toand 48°8-netfydm  an  internal
temperature of 100°C, 17.2 g (0.750 mol) of sodium aré

added in portions. A solution of 56 g (0.188 mol) of

dimethyl Z-3-methyltetradec-5-enediocate in 150 ml of

15 xylene is then added dropwise over the course of 4

hours.

The internal temperature .increases to ~ 134°C. The
mixture is then stirred for 30 minutes at this
20 temperature and then cooled to room temperature, and
120 ml1 of EtOH and 50 ml of water are added dropwise.
The organic phase is washed with 400 ml of water and’
200 ml of saturated sodium chloride solution, dried
over Na;SO, and concentrated by evaporation. In this .
25 way, 36.6 g of crude product are obtained. This crude
product is dissolved in 75 ml of pyridine, 15.4 g of
acetic anhydride are added, and the mixture is stirred
for 4 hours at 80°C. The product is pbured onto 400 ml
of iced water, adjusted to pH 2 using concentrated

30 hydrochloric acid and extracted with 2 x 200 ml of

"ether. The organic phases are washed with water and
saturated sodium chloride solution, and dried over

sodium sulfate and concentrated by evaporation.
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14- oxocycl ot et r adec- 5\enyl acetate afe obt ai ned. 10 Spectroscopic data for
the mxture: IR (I|qU|d) 3006; 2928; 2857; 1746; 1727; 1461; 1373; 1236;
1087; 1026. 15 NVR: (CDC|3 200 MHz) 5.45 (2H) m 5. 1 (2H) m
2.15 (-3H) s. a 383M)~ 220 (9); 202 (3):

191 (1); 177 (2}‘151639‘%1!9d 94976(%)4 $359( 79£ pzluctelzyrom;t(rlewhlgh &) ;

81 (28); 67 (1éhro§\5te hphdd (39Qk 29x68) o£255 ExagRl egdl 1.6o 1 @fermppni a
are added, at - err] C and over the course of 20 mnutes, to 35.8 g (0.893
mol ) of cal ci ur('P AQ The ni0et0B3e M) st BPr&d Jat of 6GF eRikEUESr 2B r’ﬁmle)é 30
g of a 30 mixt yrg gk tRRN0LY obyiBldbd 2 dRAc Ch ey Bt 0% s Crlq aopl Rl €

and Z- 3-net hyl - 14- oxocycl ot et radec-5-enyl acetate 1n 330

t et r ahydr ofur afeghy laddeoxocuipiiode taradsoi eren aceﬁaﬁeta@ec@htgengﬂ 2
hours, and the m xture is stirred at -70[err]C for 15 mnutes. 160 m of
brormbenzene are then added dropw se over the course of 30 mnutes. The
mxture is Ief% to,.warmtaq ture, .and the amonia is 5 renoved
by evaporati on: P?ﬁ§r8F888&9|ig%%§%P éh%ﬁp%ﬁﬁ% rFte, acidified to pH 3

usi ng ort ho- phosphirl c.acid and extracted w The orfgnl c phase is

eth
hashed it h vadBr QAR ir ot CP SR ATA I AT bo SOROH i DS ar PABL bver
Na[err] SO err], and concentr atieghy eveporedapn.1Jve. crude product

10 |
NMR: (CDCls, 200 MHz) 5.45 (2H) m; 5.1 (2H)

m; 2.15 (3H) s.

15 MS: 280 (1); 238 (9); 220 (9); 202 (3);
191 (1); 177 (4); 163 (4); 149 (5);
135. (7); 121 (12); 111 (16); 95 (20);
81 (28); 67 (18); 55 (28); 43 (100);
29 (8). |

20

Example 3

1.4 1 of ammonia are added, at =50°C and ovér -the
course of 20 minutes, to 35.8 g (0.893 mol) of calcium, .,
25 and the mixture is stirred at -60°C for 20 minutes.
30 g of a mixture of mainly Z-4-methyl-2-
oxocyclotetradec-6-enyl acetate and | Z-3-methyl-14-
oxocyclotetradec-5-enyl acetate in = 330 ml of
tetrahydrofuran are added dropwise at -50°C over the
30 course of 2 hours, and the mixture is stirred at -70°C
for 15 minutes. 160 ml of bromobenzene are then added
dropwise over the course of 30 minutes. The mixture is
left to warm to room temperature, and the ammonia is
removed by evaporation. The product is then poured onto

35 ice, acidified to pH 3 using ortho-phosphoric acid and
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10 (39.8 g) is chromat ographed over 800 g of silica gel 60 (Merck) (0.040 -
0. 063 mm). This nmethod gives 13.7 g of a mi xture of:

E- 3- net hyl - cycl ot et r adec- 5- enone 11% 15

Z- 3-net hyl -cycl ot etradec-5-enone  35% Z- 4lnet h I-cycl ot et r adec- 6- enone
49% Odor of t heXkrackes wiidk %ﬁh@?onﬁbﬁ)oﬁﬁﬁﬂkﬂ)P e CH®r waphed with

E S-met hyl cycl ghebradaraS- S80nea tBUS kso@DUHC oh 1 I 48! s ATRAIH] Sddilgy 25
The individual conpounds cou %e obtained in pure formby addi tiona

chr omat ogr aphyovesy &a:50si | aed coggen(tgra@:@@l bw. @wmtmn ngThevosiudeer

?'Eéafe|R§peCt 83? Pre Qg%ﬁgpf 29; §%85%H¥§§%g$8%§%%é 8§e§n3é8°3%b49ﬂ5718.

1H NVR: s111(:a;Dc;1ral 260 Mlﬁe)rtskne (021940 D. @6(33H)n)d Bhis method

J =7.5 Hz. s 131.6 (d); 126.7 d);
49.6 (1): 40, 2Si?¥$ 334 &yt s *?%¥%;§¥83(( Vet (tg;)25.6 (t);(25.0
(t): 10 24.7 (t): 21.1 (t) 20.1 (q). MB: |
222 (25): 207 (5): 193 (4); 179 (11): 164 (17) 147 (8); 135 (17); 121
(19): 109 (33); 95 53% 81 100) 68 (94 55 (89);
41 (94); 29 (25). % i"CYFOL T QFn%‘t#f}%%/cl otk¥ radec- 6- en- 1-

Z-3-methyl-cyclotetradec-5-enone 35%
10 Z-4-methyl-cyclotetradec-6-enone 49%

Odor of the mixture: musk (nitromusk), powdery.

Odor of E-3-methylcyclotetradec-5-enone: musk, powdery,

15 animal, ambergris-like.

The individual cbmpounds could be obtained in pure form
by additional chromatography over silica gel
(0.040 - 0.063 mm) using 10% silver nitrate.

20 Spectroscopic data of: Z-3—methy1cyclotetradec—5—en—1—_

one:

IR: (liquid): 3008; 2929; 2859; 1710; 1460; 1408;
1369; 1047; 718. '

25 'H-NMR: (CDCls 200 MHz) 5.46 (2H) m; 1.0 (3H) d;
J= 7.5 Hz.
13C-NMR: (CDC1s) 211.2 (s); 131.6 (d); 126.7 (d);
49.6 (t):; 40.2; (t) 32.8 (t); 30.6 (d);
30 27.3(t); 26.1 (t); 25.6 (t); 25.0 (t):

24.7 (t); 21.1 (t); 20.1 (qg).

[
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one: IR (liquid): 3007; 2928; 2858; 1711; 1461, 1408; 20

1375; 1287; 1124; 1046; 712. 1H NWR (CDCl 3, 200 MHz) 5.35 (1H
m 5.48 (1H m 0.96 (2H) d; J = 7.5 Hz. 25 13C-NWR - (CDa 3)
212.1 (s); 130.8 (d); 127.7 g 40. 2 -(2@ =39.7 %é 2- . 33.4
(t); 30.8 (t);:MBy.0 (t); 26.72 @%)(2526 207 145) pgl 4); 2137% é i) i23.2
(t); 19.6 (q). 30 M (17 22&4733 84) ;201435((11)7)~19f213}19)1,79 (15);
165 (14); 147 (-10); 135 (12); 125 23 111 (56%

(55); 55 (100); 41 (70);.29 (28Q (33 ect3%36

E- 3-net hyl cycl ot et r adec- 5- en- Es Q) ; Ilil(legmld (22§)28 2856 1708 1458;

1441; 1365; 970 5 H NWVR: (cbd 3' 400 N+z) .32 (2H) m 2.86 (1H)
dd, J = 17%, J = 2 Hz; 2.33 (1H m 0.95 (3H) d: J = 6.6 Hz. 13C NMVR

CDOl 3) 212. 4 9 Q . 42.9
Et) 31 1 (t): é§§c8}§§fﬁp§§> d%%% gdéz(%)me%?y%°89f°t555?%€%; e(ﬁ')l(t)
23.3 (t): 21.10pg). MB 222 (69): 207 (14): 193 (6): 179 (15):
15 164 (34): 154 (1): 147 (12); 135 (30): 123 (26): 109

(41); 95 (69); 181 (41g0iy) :67 GUET7; DAH3)2858; (BM)1; 2B4416)14@8; Exanpl e 4
1375; 1287; 1124; 1046; 712. |
10
1H~NMR (CDCls, 200 MHz) 5.35 (1H) m; 5.48 (1H) m;
0.96 (2H) d; J = 7.5 Hz. '

13C-NMR: (CDC1s) 212.1 (s); 130.8 (d); 127.7 (d):

15 - 40.2 (t); 39.7 (t); 33.4 (d); 33.4 (t);
30.8 (t); 27.0 (t); 26.7 (t): 26.1 (t);

25.5 (t):; 25.2 (t); 23.2 (t); 19.6 (q).

MS: 222 (33); 204 (4); 193 (3): 1?9'(15);
20 165 (14); 147 (10); 135 (12); 125 (21);
111 (47); 98 (56); 81 (60); 67 (55);
55 (100); 41 (70); 29-(23). '

Spectroscopic data of E-3-methylcyclotetradec-5-en-1-

25 one: _
IR (liquid): 2928; 2856; 1708; 1458; 1441; 1365; 970
H-NMR : (CDCls 400 MHz) 5.32 (2H) m; 2.86 (1H) dd,
J =17 Hz, J = 2 Hz; 2.33 (1H) m; 0.95
30 - (3H) d; J = 6.6 Hz.
13C-NMR: ' (CDCls) 212.4 (s); 132.8 (d); 129.9 (d);
46.2 (t); 42.9 (t); 31. 1 (t); 29.0 (d);
27.2 (t); 26.5 (t);: 25.2 (t); 24.8 (t);
35 24.5 (t); 23.3 (t); 21.1 (q).
o e
A 12475/11.08.89/RWS aSBe\ﬁl\li\eﬁii;Qd



100 g of lithiumcarbonate (1.35 nol, pulverized) and 260 g (1.2 nol) of
2-chl orocycl ododecanone are added to 1.2 1 of N-nethyl pyrrolidone. The
m xture is heated to 180[err] - 185[err]Cwith stirring, and CJerr] is
elimnated (tinme: 25 3 hours). The crudelldi xture is coaol ed, poured onto
2:5 1 of water and extracted by shaking three tines mﬁth hexane and .t he

organi c phase jtg.Washed t hr ee sbinggg4i.t t@rs ’dr aled by
evapor at i on. %%e crude product fng WA P§”§I@19||g- 30 un er |bh vacuum

(0.1 nm). After an initial fradédi d|$4()4' 95g$) (1105 1947of(]é)prddiﬁ:t(3fb)va ng a

boiling point of from89 to 9 rr ; 0 [ .. he .
chr omat ogr aphi ¢ anal ysi s showei[Z% (]2% dy&/ﬁ)@ Zb'%:sacqheﬂddg(}- 2- ZOZQ 1-one 6%

of E-cycl ododec-2-en-1-one 13%ﬂoﬂ7¢vcldﬁbdﬁﬁénoﬁﬁ.SaE%)xﬁzs (16) .
E- cycl ododec- 3-en-1-one 5 _ 16% of Z-cycl ododec- 3-en-1-one
Spectroscopi ¢ data of Z-cycl ododec-3-en-1-one: [err]CGNVR (CDCl[err])
211.0 (s); 132.0 (d); 122.9 (d); 43.4 (t); 37.7 (t); 26.6 (t); 26.3 (t); 10
24.3 (t); 24.1 (t); 23.5 (t); 23.0 (t); 22.6 (t). Ms: 180 (62); 162
(6); 151 (19);ExampladSyu; 123 (25); 111 (52); 98 (100); 81 (68); 67 (82); 15
54 (84); 41 (60); 27 (12). Spectroscopic data of E-cycl ododec- 3-en-1-one:
100 g of lithium carbonate (1.35 mol, pulverized) and

10 260 g (1.2 mol) of 2-chlorocyclododecanone are added to
1.2 1 of N-methylpyrrolidone. The mixture is heated to
180° - 185°C with stirring, and CO; is eliminated (time}
3 hours). The crude mixture is cooled, poured onto
2.5 1 of water and extracted by shaking three times

15 with hexane, and the organic phase is washed three
times with water[ dried and concentrated by
evaporation. The crude product (238 g) is distilled
under a high vacuum (0.1 mm). After an initial fraction
(4.9 g), 105 g of ‘a product having a boiling point of

20 from 89 to 95°C/0.1 mm are obtained. The gas

chromatographic analysis shows:

5% of Z-cyclododec-2-en-1l-one
6% of E-cyclododec-2-en-l-one
13% of cyclododecanone
25 57% of E-cyclododec-3-en-l-one
- 16% o0of Z-cyclododec-3-en-l-one

Spectroscopic data of Z-cyclododec-3-en-l-one:
3C-NMR: (CDCl;) 211.0 (s); 132.0 (d); 122.9 (d);
30 43.4 (t); 37.7 (t); 26.6 (t); 26.3 (t):

24.3 (t): 24.1 (t); 23.5 (t):; 23.0 (t);
22.6 (t).

MS: 180 (62); 162 (6); 151 (19):; 137 (25); 123

A 12475/11.08.%9/RWS : This Sheet Has Been Rerlaced'




20 HNWR  (CDO[err] 400 Miz) 5.7 - 5.61 d,t,t (1H); J = 15.3 Hz; J =
1.2 Hz; J =7.4 Hz; 5.34 -.5.43d,t,t (1H); J =152 Hz; J = 1.2 Hz; J=7.6
Hz: 3.04 (2H) d; J = 7.6 Hz; 2 48 (2H) t; J = 6.8 Hz; 2.03 (2rb m 25
[err]C—NNR (CDO [err]) 209. 136.3 @d4) - 122.-8 (d); 48.3 (t? 39.6
(t); 32.2 (t); 26.3 (t)X2525. 41 t)(5224 598(t() 002)4 BY1968)23 .6/ ((§2) 2.1 (t)
30 ME: 180 (68); =36 a1l 17) 5y(23); 123 (23); 111 (51);
(100); 81 (63); 67 (80)’]l 33(4? = 2(3160961)27 61()12) Exanple 5 8.26 ¢ of

magnesi um (0. 34 nol) are actlvated with a few crystals of iodine, 25 m of
tetrahydrofuran are added, and 41 g (0.34 nol) of 1-brono-1-propene
(cis/trans 5 spaturescopissaated ofl E-chfl ododdc-tetamtyebroduran are
slowl y added dropwi se at 70[err]C (dropping tine 1 hour and 30 m nutes).
The m xt ur & | SHSNMRe ed (a:lDCtllgi §00eMHe) abuffe-f 6r. 63 kgt &. (LH)i;s &t kerl 5ol ed

to Oferr]C, and 51.2 g.0 r ) _ | . -cycl odpde nlone
(62%, 10 Z-cycl ohex- B2 én 1 oryjreLé -%O'Jt é'nd@%%’l o%‘?d‘gc- Zé-)‘elfgj &,ﬁ (7%, =
grepar ed as in Exanpl e (4H)?I @S@:I \Aed_z' HZ0Q rd 10f2 tied r adeT.OEI LHﬁ,n 3re4 added
ropwi se over the cours 30 The is t rred at room
tenperature for 1 hodg Hlafd J30‘ éLH rqaéidtgfg)at%df A um 15
chl oride solution cool edoi3n (2¢9 and wat er are added, and 100 n1 of et her

and 37 g of phosphoric acid are added. The phases are separated and
extracted X0 ce with ether.

13c~-NMR: (CDCls) 209.7 (s); 136.3 (d); 122.8 (d);
48.3 (t); 39.6 (t); 32.2 (t); 26.3 (t);
- 25.4 (t); 24.9 (t); 24.1 (t); 23.9 (t);

15 22.1 (t).

MS: 180 (68); 162 (62); 151 (17):; 137 (23); 123
' (23); 111 (51); o8 (100); 81 (63); 67 (80);
54 (86); 41 (6l1); 27 (12).
20

Example 5

8.26 g'of magnesium (0.34 mol) are activated with a few
crystals of iodiné, 25 ml of tetrahydrbfuran are added, |

25 and 41 g (0.34 mol) of l—bromo-l—propene- (cis/trans

mixture) dissolved in 120 ml of tetrahydrofuran are

slowly added dropwise at 70°C (dropping time 1 hour and

30 minutes). The mixture is stirred at this temperature

for 3 hours. It is then cooled to 0°C, and 51.2 g of a

30 mixture of mainly E-cyclododec-3-en-1-one  (62%),

Z—cyclohex-3—en—1-oné (18%) and E-cyclododec-2-en—-1l-one

(7%), prepared as in Example 4, dissolved in 100 ml of

tetrahydrofuran are added dropwise over the course of

30 minutes. The mixture is then stirred at room

35 temperature for 1 hour and 30 minutes, and saturated
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The organi c phase is washed wth saturated sodi um chl oride solution, dried
and concentrated by evaporation. 20 60:7 g (96% of crude product are
obtai ned, which is a m xture of mainly

1-ci s/ 1-trans-propenyl cycl odi odecen-3- enl®-el. To characterize t he
conpounds f or n@@moRigmg chrl M%ri@@@%u§90%¢e1@hrl§rﬁatw apReer op&e 110

g of silica 9?&de§0 dﬂ&”f&@ micb§4ether aB83 37M) of ShMbEPer?e acid

hexane/ether, firstfy 9:1,” then 2:1). Spectroscopic data of (IE, 3E)-1-(1-
propenyl)cycloar@dédéﬁdS @@SLRhaSﬂ$P@F€ sqmlx§$%¢r?nQOQXNF@yt§d7tw1cs 51

3 5. -

{ lle le 535 ‘i’?ﬁé %ﬂ)ff? éﬂ% %ggﬁ% é?%éf(% 2%%%1& 'gl@h §gtufate§1 6,
1.7 (3H d5 J so8ibm ¢BDoKiRe (EID)DJ eon]) dJSBed aty}d teacentapted5by (d);

() 2.0 (1); Sebbrafloh, aepT: 8,6 oegl: Tol f?'?dé Upodtite (gps (7,7
(2(232)(11)19 (Zggl) (abﬁgénéai (WhicH79s(9 ; miﬂgthO)Zf( i IR) 1- ME/(L%%:TnS&S ,
(29); a1 (35) pﬁgpﬁg&ic?6l é‘(%‘fa(r)gsecogﬁ-((:e%dé’t 081 6193 Zsh;a)(:gé%er?ge Q%)e

(1- 2z, 3E) - (1 poopenyklscy Eoamedi, 0d Scén-g3- ef- 1tchle Hriig: pr@@ﬁ@lt[ewe]re 400

|\/HZ) 5. 69 1(03,|-|) 08&4;\%1: gaﬁ?eQiZHQ:»v " Jll_O 6g50|%Z Sll:JL.]c':a( 25gld%0] (1".[6erH%<)
(0.04 - 0.063 mm) (elution: hexane/ether, firstly 9:1,
then 2:1). : _

Spectroscopic data of ' (1E,3E)-1-(1-
15 propenyl)cyclodiodecen-3-en-1-o0l:

H-NMR: (CDCls 400 MHz) 5.71 - 5.51 (3H) m; 5.51 - 5.4
(1H) m; ABX System: 2.33 (1H) dd, J= 7.6;
J =14 Hz, 2.25 (1H) dd J = 6 Hz, J = 14 Hz;
2.1 (2H) dd; J = 5.6; J = 5.6; 1.7 (3H) d,
20 J =5 Hz.

13C-NMR: (CDCls) 138.1 (d); 134.7 (d); 125.3 (d); 122.8
(d); 74.7 (s); 43.0 (t); 37.1 (t); 33.3 (t);
28.6 (t); 27.0 (t); 26.0 (t); 25.5 (t); 24.3
25 : (t); 19.0 (t); 17.8 (q).

MS: 222 (2); 207 (17); 204 (64); 189 (7):; 179 (9):
175 (10); 161 (12); 147 (16); 133 (26); 119
(33); 105 (51); 97 (60); 91 (58); 84 (69);
30 79 (55); 69 (100); 55 (29); 41 (35); 29 (o).

Spectroscopic data of (1-Z,3E)-1-(l-propenyl)cyclo-

diodecen-3-en-1-ol:

H-NMR: (CDCls, 400 MHz) 5.69 - 5.3 (4H) m, 2.4 (2H) d,

475/11.08.99/RWS Sheet Has Been Re[ilaced

TN




15 [err] G NVR (CDCl[err]) 136.2 (d); 134.9 (d); 126.5 (d); 125.3

()s); 44.6 (t); 37.8 (t); 33.3 (t); 28.5 (t); 27.1 (t); 26.0 (t); 25.1 (t);

19.1 (t); 14.5 (q). 20 ME: 222 (1); 208 (14); 204 (27); 189

(7); 175 (6);- 166 (5); 161 (6)- 1%1-(9); 147 (8); 133 (12); 124

(12); 119 (16); 105 (26) §75(1114) 2911( AH) gld (051=) 6 HE,( 219)= 669ﬂ(,100) 55

(20); 1(§5R3H$9 (4) = EXample 6 A dried appar at us '|s
0

24.3 (t);
(.3); 179

25
char ged

W th 11.1 propenylcyclodlodecen 3-en-1-0

as in Example 5, (crude product) in 150 of N—nethylpyrrolldone

g of sodi
noder at e

added
adj ust ed

(d): 75.8

pr epar ed
and 4.8

a0, GrRRe PReRer FR0cE, 5”/222%2“ e R T

then stirr&d for 5 35 hdllms75t 884[serr U@ .&ndtdoolXd,8 atd ;2B3d3 oftwat er are

To pH 5w th 28 B0 pRdeandiIE A8 A et dot 8 didh Biner .

The organi c phase is wdshed1@.tlh (Watrerl4arkd (®gt.urated sodi um chloride

sol uti on,

dried and 5 concentrated by evaporation. The product

(13.6 Q)

was chromat ographed (380 g of silica gel, 0.04 - 0.063 nm elution:
her 18si and 822) .(1Thi Qogi vas)3. @t of2pryodeg (3) ;addigion o 2.7

hexane/ et
g of star
E- 3- nethy

55

Itll ng materi al 17gh?69roq% ((‘S(gr}silsetls (oef) ;a 1rglxt(L§r)<a; 011‘4{mz'é’sl;y
133 (12); 124 (12); 119 (16); 105 (25); 97
(44); 91 (28); 84 (51); 79 (29); 69 (100);
(20); 41 (25); 29 (4).

15

Example 6

A dried apparatus is charged with 11.1 g

of

propenylcyclodiodecen—-3-en-1-0l, prepared as in Example
5, (crude product) in 150 ml of N-methylpyrrolidone,
20 and 4.8 g of sodium hydride (55%) are added. Hydrogen

starts to evolve at a nmderate rate, and

temperature increases to 30°C. The mixture is:

the
then

stirred for 5 hours at 85°C and cooled, and 20 ml of

water are added dropwise. The product is poured

onto

25 200 ml of iced water, adjusted to pH 5 with 10 ml of -

phosphoric acid and extracted with ether. The organic

phase is washed with water and saturated sodium

chloride solution, dried and concentrated

by

evaporation. The product (13.6 g) was chromatographed
30 (380 g of silica gel, 0.04 - 0.063 mm: elution:
hexane/ether 19:1 and 8:1). This gives 3.6 g of product

in addition to 2.7 g of starting material. The product

. consists of a mixture of mainly  E-3-methyl-

_ cyclotetradec-5-en-1-one, Z—3—methylcyclotetradec-S—en—
35 1l-one (E:Z2 = 3:1) and erythro and threo 3-methyl-4-

vinylcyclododecanone. The mixture has an odor which is
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This Sheet Has Been Re[ilaced

(L




10 cycl otetradec-5-en-1-one, Z-3-nethylcyclotetradec-5-en-1- one (E Z =
3:1) and erythro and threo 3-nethyl-4- vinylcycl ododecanone. The m xture
has an odor which is very strongly nusk-like (nitronusk), powdery, |inear,
like fresh laundry (dried in the sun). -THe indi vi dual .15 conpounds coul d be

purified by adéim oatronplynawsiabike ovievi trowusd)er rpogderyi ca ipgar,

Fﬁe?firgﬁfﬁf I:Clqg‘t[)cjﬂf‘i'iggw%%‘é%ﬂ’ W&%Gggdﬁ%m 445%11? Italgﬁhe‘égcgﬁiil?s

1037; 994; 9lTompauwms  could (CDAN er r QU0 ad SbW(lH)addltsl.cma?( 1H)

?]3H)5 g (ﬁH): m?%??“%@a]‘%%nﬁ’er %WN?%%G%”‘F) Bl 6 (s): §4i13Hfd)o 84.

114.8 (t); 44 4 (t) 43.4 (t); 41.1 (d); 31.8 (d); 26.0 (t); 24.4 (t); 23.5
(t); 23.0 22.7 (t); 22.5 (t); 14.9 (q). Ms:

222 (1); 207 2); 193 (5); 165 (4); 151 (8); 37 (14) 123 (17); 109 (29);
95 - 18 - ?5475 IS C @5‘{590)0 5§‘(1@83h ‘(@G{Y)l yrd.qdegecanone
Spectroscop|c¢¥néiégté& %ﬁl 4- V|nylcyclododecanone 5 (2. dlastereoner)

H NVR: (CDG lerr], 400 5.55 (1H) m  5.08 (1H) m 5.05 (1H m 0.9

(0703 = TR, S5 S0 T Sy i (et 4 (1)

1445; 1368; 1323; 1173, 1037; 994; ©9ll.

10
‘H-NMR: (CDCls, 200 MHz 5.7 (1H) m; 5.08 (lH)_m;'
5.0 (1H) m; 2.96 (1H) dd; J = 18 Hz;
J =11 Hz; 0.84 (3H) d; J = 7.5 Hz.

15 - 13C-NMR: (CDCLs) 211.6 (s); 141.3 (d); 114.8 (t);
| 44.4 (t); 43.4 (t); 41.1 (d); 31.8 (d);
26.0 (t); 24.4 (£); 23.5 (t); 23.0 (t);

22.7 (t); 22.5 (t); 14.9 (q).

20 MS: 222 (1); 207 (2); 193 (5); 165 (4); 151
(8); 37 (14):; 123 (17); 109 (29); 95
(42); 81 (60); 67 (90); 55 (98); 41
(100); 29 (27).

25 Spectroscopic data of 3¥methyl—4—vinylcyclododecanone

(2.diastereomer) :

H-NMR:  (CDCls, 400 MHz; 5.55 (1H) m; 5.08 (1H) m;
5.05 (1H) m; 0.9 (3H) d; J = 7 Hz.

30 %C-NMR: (CDCls) 211.7 (s); 138.6 (d); 116.4 (t);
49.6 (t); 43.10 (d); 38.2 (t); 32.1 (d);
30.7 (t); 26.0 (t); 23.87 (t); 23.85 (t);
23.5 (t): 22.8 (t); 21.7 (t); 16.0 (q).
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30.7 (t); 26.0 (t): 23.87 (t); 23.85 (t): 23.5 (t); 22.8 (t); 21.7 (t):
16.0 (q). MS: 222 (15): 207 (22): 193 (28): 180 (6): 15

179 (24); 175 (27); 165 (25); 151 (31); 137 (54); 123 (58); 109 (70); 95
(76); 81 (84); 67 (95); 55 (100{; 41 (81)1829 glzé. 20 Example 7 7 g (0.3
mol ) of magnedfm are cdrdzd{Iwkh 207 ayef) bf 183sh@B) 7 akBANL 6bF

tetrahydrofuran (50 m), d . - NOPEOP in f,
tetrahydrofuran are addéﬂﬁyTH%4ﬁﬁg%L%e(?zPha$ﬁgd?g§?éf?§? g%é?fhe reaction
starts. 27 g 25 of 2-br dnbbr Opehe H3s6Phkd 1091600ht 8D (@64 ahydr of uran
are then added dropw se Qpve e u of 90, AUt € . ice bath is
used for cooling, so théﬁﬁ:%gﬁhnggrg?g¥é ?gnéﬁggybe?%BZ§i25[g§r]C and
60[err]C. Fhe mixture is(kFen refluxed for 20 m nutes and cool ed
(20[err]C), and 40 g 30 (0.222 nol) of a mxture of mainly

E- cycl ododec- 3-en-1- one (74% and Z-cycl ododec- 3-en-1-one (19% di ssol ved
in 50 m of t%r%r?/][dero;uran are added dropwi se over the course of 1 hour.
The tenperatur St not exceed 35[err]C. The mxture is then stirred for

onto amxturd & 1% TR SECRANALHIG B3R CRRTSL MO Haydr PO,
t-butyl ether smelshesmoinh wdt dretrahywdtefetand $50di mb) chbodi de sodfit 2on,
Oree ovelomm i pety) 18120 G SUMME Y SO e e
mixture is warmed briefly, and the reaction startsf
27 g of 2-bromopropene dissolved in 160 ml of
tetrahydrofuran are then added dropwise over the course
of 90 minutes. Here, an ice bath is used for cooiing,
15 so that the tempefature remains between 55°C and 60°C.
The mixture is then refluxed for 20 minutes and cooled
(20°C), and 40 g (0.222 mol) of a mixture of mainly
E-cyclododec-3-en-l1-one (74%) and Z-cyclododec-3-en-1-
one (19%) dissolved in 50 ml of tetrahydrofuran are
20 added dropwise over +the course of 1 " hour. The
temperature must not exceed 35°C. The mixture is then
stirred for 20 minutes at room temperature. The
reaction product is poured onto a mixture of ice/water
and ammonium chloride, extracted with methyl t-butyl
25 ether, washed with water and saturated sodium_chloride.
solution, dried over magnesium sulfate and concentrated
by evaporation. The crude product (48 g) was .
chromatographed (hexane, methyl t-butyl ether 9:1).
This method gives 37 g of E—1—isopropehylcyclodiodecenf
30 3-en-l1l-0l. Recrystallization gives a product (33 g)
with a purity of 95%:

Spectroscopic data of E-l—isopropenylcyclodiodeéen-3-
en-1-ol: '
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t-butyl ether 9:1). This nmethod gives 37 g of E-1-

Fsopropenyl cycl odi odecen- 3-en-1-ol . Recrystal l i zati on gives a product
(33 g) with a purity of 95% 10 Spectroscopic data of

E- 1-i sopr openyl cycl odi odecen-3- en-1-ol+ 1R K_Br): 3285; 2988; 2932; 2861;
1641; 1448; 139%; (KBeB: 328 2998 2993; 2841’ 8-‘9@41,70D44&5 HBRR

CDCl 400 MHz 7 (2
Eerr]%f&bk: (CDCI%errféﬁTgb %%i% 1@%%4 §0§% gﬁﬁggsé g§§ng] :
110.30 (t); 76.66 (s); 41.27 (t); 34 64 (t); 33 24 (t); 28 42 (t); 26.98

(1); 26.00 (1) g 83 (14on, 4310%th§]¢ 2 45 78 %)(qg . 2% Exanpl e 8

200 m of N, N-dlnethylac m-de Cr own-6 uka)’ are added to 25
g (0.125 nbl) of pota55|UmﬁhymrlheB(Qﬁﬁblm oil). 18 g (0.085 nol) of E-1-

i sopropenyl cycl odi odecen-3-en-1-ol (purity 95% are 30 then added and
heated rapidly to 120[err]C, and an orange- red solution fornms, which is

mai nt ai ned at 1320[eRL] C t@bc]}%)mlrg{; ANt hejs4 ef4 %c(p) copi5t§)1r gm

terrperature The reaction mxture Is oured onto wa I ce and CI ric.

20 - acid and extract et Qi 88 KEkand®-Fhe (6) gahile2phdse ;i 34nddhd&)unti |
neutral with water and sagupat ¢d) godguapchtori de sl ykhongedobeq tgver

regnesi um gul fate and copgeglralpd By gYagiatigi e, ¢ 4e el gdyct (20 9

Example 8

200 ml of N,N-dimethylacetamide, 34 g of 18-crown-6
15 (Fluka) are added to 25 g (0.125 mol) of potassium
hydride (20% in o0il). 18 g (0.085 mol) of E-1-
isopropenylcyclodiodecen-3-en-1-ol (purity 95%) are
then added and heated rapidly to 120°C, and an orange-
red solution forms, which is.maintained at 120°C for 1
20 minute and then left to cool to room temperature. The-
reaction mixture is poured onto water, ice and citric
acid and extracted with hexane. The organic phase is
washed until neutral with water and saturated sodium
chloride solution, dried over magnesium sulfate and
25 concentrated by evaporation. The crude product (20 g)
is chromatographed with  hexane and methyl t—butyl'
ether. This gives 4.2 g of a mixture of diastereomeric
cyclododecanone,'G.Z g'of'a mixture of diastereomeric
2-methyl-4-vinylcyclododecanone, 'E-Z—methylcyclotetra-
30 dec-5-en-l-one and_3.g of'pure E—2—methylcyclotetradéc—
5-en-1-one. ’

Spectroscopic data of the mixture of diastereomeric

2-methyl-4-vinylcyclododecanone:
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5 is chromatographed wth hexane and nethyl t-butyl ether. This gives 4.2
g of a mxture of diastereoneric cycl ododecanone, 6.2 g of a m xture of

di astereoneri c 2-nethyl -4-vinyl cycl ododecanone, E-2-nethylcyclotetra-
dec-5-en-1-one and 3 g of pure E-2-methyl2Z@ctotetradec- 10 5-en-1-one.
Spect r oscopi ¢ IRat @ isfuidie: mi x3AT2; 02931 as8FéonbVPE; 1639;1465; 1444;
2-nethy|-4-vinyIcyclododecaanféolﬁbi%iquid): 3075; 2931; 2864; 1705;
1639; 1465; 1444; 15 g 360; 912. H NWR . (codJferr],
200 MHz) 5.25-5.65 (1Hm 5.1-4.9 (2Hm 1.11 (3H) d; J = 6.5 Hz. 20 WM&

222 (14); 207 193 (24);1 (2 5
(75); 137 (27)}“%(53) 109 ?%ﬁ@ﬁ(g#z@ms‘g%élg%ﬂ@g? % (és;?; 41
(80); 29 (85). 25 Spectroscop{2Hnat alollE{3HpethyUcychbobelradec- 5-en- 1-
one: IR (liquid): 2929; 2854; 1704; 1458; 1374; 972. 30 H NVR

(ChC [err], 200 MHz); 5.35 (2Hm 1.05 (3Hd; J = 6.5 Hz. [err]CNWR

(CDC [err]) 2Ms:75(s); 132.05%212; (189;320d)(7); 293412a3;(8D; (40,5876d) ;

31.41 (t); 30.81 (t): 29.38 ( 26.33 9 ): 63
(t); 24.61 (t); 22.92 (t); 152%1)(q}§§ 118, %878° B}y 1%I7b)) 15%
(27);123 (53); 109 (77); 95 (83); 81
10 (100); 67 (90); 55 (99); 41 (80); 29
(15).

Spectroscopic data of E-2-methylcyclotetradec-5-en-1-

one:

15 IR (liquid): 2929; 2854; 1704; 1458; 1374; 972.
H-NMR: (CDCls, 200 MHz); 5.35 (2H)m; 1.05
(3H)d; J = 6.5 Hz.

20 - 3C-NMR: (CDC13) 215.75(s); 132.05(d); 130.34(d);
' 41.08 (t); 40.58 (d); 31.41 (t):; 30.81
(t); 29.38 (t); 26.88 (t); 26.33 (t):
25.93 (t); 24.63 (t); 24.61 (t); 22.92
(t); 15.14 (q).
25 |
MS: 222 (100); 207 (4); 193 (41); 175 (17);
165 (31); 150 (46); 140 (34); 135 (24):
121 (40); 109 (61); 95 (77); 81 (85);
67 (94); 55 (89); 41 (77):; 99 (15).
30 |
Fabric softener accord
Proportion by weight
E-3-Methylcyclotetradec~5-en-l1-one (Example 3) 30
Phenylethyl acetate _ 30
35 Benzyl alcohol extra _ 100
. [
A 12475/11.08.99/RWS as Been Replaced

e



5 Ms: . 222 (100); 207 (4); 193 (41); 175 (17); 165 (31); 150
(46); 140 (34); 135 (24); 121 (40); 109 (61); 95 (77); ‘81 (85); 67 (94) ;
55 (89); 41 (77) ; 99 (15) 10 Fabric softener accord Proportion by weight

E- 3- Met hyl cycl ot et r adec- 5-en- 1-one (Exangil e- 3) 30 Phenyl et hyl

acet at e Hexylcinnamaldehyde 30 15 Benzyl alcoholl®ktra
100 Fbxylcinn%gﬁfggggg%l extra 150 Cjtg&nellol'
extra 50 Coumarin

20 Dynascone Ibumarin ' 1 20 20

Fl or al ozon D 10 f 4 Isoraldgin 70
100 Lili al yhascone | 250 Li nat ool
synt. 5 Floralozon 100 Met hyl acet ophenong

5 25 Met hyl dryl. ket o ' : ' 50 dj anol
10 Anyl sali cgﬁesacf%alé(eln "o | 50 TetP neol

50 1000 30 Theixiwmpound prepared as in Exanple 3 gives volunme anso
cl eanl i ness tgﬁthis floral, woody accord for a fabric softener. Q@ a result

of- good subst a4 $¥R-Shness” and cl eanliness are al so retai on the
dry laundry. Methylacetophenone 5
10 Methyl cedryl ketone 50
Radjanol - 10
Amyl salicylate ' 50
Terpineol | ' | 50
1000

15

The compound prepared as in Example 3 gives volume and
cleanliness to this floral, woody accord for a fabric
softener. As a result of good substantivity, freshness
and cleanliness are also retained on the dry laundry.

20 Fine fragrance accord

Proportion by weight

E-3-Methylcyclotetradec~5-en-1-one (Example 3) - 50
Benzyl acetate ' ' 15
Ethyl acetoacetate : o 25
25 Ethyl phenyl alcohol 60
Hexylcinnamaldehyde | 70
Ambrettolide S ' 10
Anbrofix - | ' | 2
Ethylene brassylate ' ' 100
30 ‘Citronellol extra ' ' 50
| Cyclogalbonate _ | 4
Cyclohexal o | | 20
Ethyllinalool ' ' ' - 80
Oxyoctalin formate 15

[
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- 22 - Fine fragrance accord Proportion by weight _
E-3- Met hyl cycl ot et radec-5-en-1-one (Exanpl e 3) 50 Benzyl acetate

15 5 Ethyl acetoacetate 25 Et hyl phenyl
al cohol -- @@ Hexyl ci nnanal dehyde

70 Anbrettol i deardenol _ 10 Anbr of 2x

2 10 Ethyl enegprassyhate .. 100 G jgonellol
extra ] : 50 Cycl ogal bonate

4 Cycl ohexal Hedion , 20 EthyIBDQanoI

80 15 Oxyoct r e ' : 15 denol

2 G vescon *thdol8r 1B4CrE 15 Hedi on 5 '
300 I ndol e510% $eraldein 95 . 2 20 Bsoraldein
95 35 ci s-Jasnone

3 Lilial cis-Jasmone 80 Methyl 3

panpl enbusse Lilial 20 Bl ack pepper essg

10 25 Tricycl 2 Troplonal
30 1000 The clﬁ%%%%ﬁ BAEBAFRGUSSSi n Exanple 3 gives this 30 floratd
transparent ad®backfpeppéeobeki.c perfunes richness, a nusk-I|ike pp@dery

ef f ect mhigh QRQRéggfafarnDniously with the roraI, fruity_part oféthe

1000

Tropional 30

The compound prepared as in Example 3 gives this

15 floral, transparent accord for aicoholic' perfumes
richness, a musk-like powdery effect which combines
harmoniously with the floral, fruity part of the
accord. |
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accord. - 23 - Cains: 1. A conpound of the formula | [err

Rlerr] and R2 are hydrogen or nmethyl, with the proviso that
nmet hyl, R2 is hydrogen, and 10 when err] is hydrogen, m l’""
Lt belng possi bl e for the conpounds of t formula | to be in*t

i*n the E-formCiRimss 3. Met hyl cycl ot et r adec- 5-en- 1-one. 15 3.

Z- 3- Met hyl cycl ot et radec- 5-en- 1-one. 4.

R- E- 3- Met hyl cycl ot et radec-5-en-1-one. 20 5.

S- E- 3- Met hyl cyx) otzptdcigiesurid edf | tR@efobmula I

R- Z- 3- Met hyl cycl ot et r adec- 5-en-1-one. 7.

S-Z- 3- Met hyl cycl ot et radec-5-en-1 -one. 25 8.

E- 2- Met hyl cycl ot et radec-5-en-1-one. 9. Z-2- Mgyl cycl ot et radec-5-en-1 -one.
30 10. A scent conposition conpr|3|ng | gagt one conpound as clained in
one of clalns 1to 9.

ro O
5
in which R' and R? are hydrogen or methyl, with the
proviso that, when R!' is methyl, R? is hydrogen, and
when R! is hydrogen, R? is methyl, it being possiblé

10 for the compounds of the formula I to be in the 2-

and/or in the E-form.

2. E—3-Methyléydlotetradéc—S—en—i—éne.
15 3. 2Z-3-Methylcyclotetradec-5-en-1-one.

4. R-E-3-Methylcyclotetradec-5-en-1-one.

5. S-E-3-Methylcyclotetradec-5-en-1l-one.
20 | | |

6. R-Z-3-Methylcyclotetradec-5-en-1-one.

7. S—Z—é—Methylcyclotetradec—5—en-1—one.
25 - 8. E—Z—Methylcyclotétrédéc—S—én-l-onel

9. Z—2—Methylcyclotetradec—5—en—1-one.

10. A scent composition comprisihg at least one

30 compound as claimed in one of claims 1 to 9.
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