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15,8]. 35 dhecuised i lowesr conqgnmtmnmmmuau@leané (bhereht giyeiyse
the general ¢, Jower costs, could provide a solution. Although it is possible to obtain
' information relating to core structures and in spite of numerous
20 investigations concerning structure-odour relationships of odorants
[P. Weyerstahl, J. prakt. Chem. 1994, 336, 95; K. J. Rossiter, Chem. Rev.
1996, 96, 3240] a prediction of the intensity or of the threshold value of
macrocycles having a musk odour has hitherto been impossible.

25 We have now found a small class of thiamacrolides I, which have
extremely low threshold values, namely of 0.1-0.3 ng/l air, i.e. up to 10 times
lower than the threshold value of the most frequently used macrolide 15-
pentadecanolide (5, 1.1 ng/l). This is all the more surprising, since
thiamacrolides have already been the object of an invention [Naarden,

30 Netherlands Patent No. 96391]. The compounds synthesized there have,
however, been found to have a very much weaker odour than 15-
pentadecanolide (5) [E. T. Theimer, J. T. Davies, JJ. Agr. Food Chem. 1967,
15, 8].

35 This novel class of thiamacrolides can be represented by the general
formula
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formul a | 2 [err] wherein R =H and wherein m= 9 and n =3, or m=7
and n=4,or 5 m=3 and n=8, or m=7 and
n=3. It accordingly enbraces the conpoupds of fornulae 1-4. [err] In
addition to extrenely | ow threshold val ues the conpounds | have a very good
adhesion. Al have intensive nmusk no{Gnriogh e often acconpani ed by
powdery-sweet accents. In contrast to ﬁorres I ng 15 conpounds which do
not contain a sul phur atom and anal ogous unsdturated nacrolides, these
conpounds are also mainly distinguish by rm green-nossy nuances. This
i nteracti on of powdery-sweet and green- &liddel enfnts with a doni nant nusk
note gives an especially fine perfum stdc effect in the case of conpound 2.
20 The thiamacrolides | can in general be used in the same manner as the
known nusk odorants. Thus, they_harnonize with a | arge nunber of 3
natural and al so syhereinc pRoaltt andhivhergin cum sfhendynr3dor n odor ant
conpositions. In particular, they produce interegfng el actq b the bottom
note in cogbination with woody and anberous accords,, pat,chouli oil as well
as cedarwo8d and sandal wood odorants. The conpouPHE &&Rdel 2Beffance

m=7 and n=3.

It accordingly embraces the compounds of formulae 1-4.

" 7
S
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0.1 ng/l 0.2 ng/l
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15 16
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In addition to extremely low threshold values the compounds I have a
very good adhesion. All have intensive musk notes which are often
accompanied by powdery-sweet accents. In contrast to corresponding

16 compounds which do not contain a sulphur atom and analogous
unsaturated macrolides, these compounds are also mainly distinguished by
warm, green-mossy nuances. This interaction of powdery-sweet and green-
mossy elements with a dominant musk note gives an especially fine
perfumistic effect in the case of compound 2.

The thiamacrolides I can in general be used in the same manner as
the known musk odorants. Thus, they harmonize with a large number of
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5 and radiance to flowery essential notes. Sone exanples of classes of

subst ance whi ch harnoni ze especially well are: - Natural products, such as
tree noss absolute, geraniumoil, jasm g absolute, patchouli. oil, rose 10
oi I', sandal wood oil, vetiverol and ylang-ylang oil etc. - alcohols, such as

citronel |l ol , mhtural angealsnisynthétiogroductspiwhivtl ardyustainrardilyt usediin odorant
Sandal
oandal o ol of {domBhgighd T BLARMAE AN bR A0 rertlly Mrecs LR HIRAGH'

(1,2,3,4,5,8, nois‘-réh@tan ination with svoodyt mdmmhﬁrogs decendap pabechaulipil apwell
| sor al dei n, ngd EQ&arvH&I&Mhd%%Hd&lw’éS& Qderafifl NTheWdaiSoudith Yorekldlégamdes -

et hers and_acet rox, ,geranyl, net hyl p{ her, .rose otxlde and

suc
Spi ranbr enB (Qn& fadganf:eg, gfiq)ﬂr%gﬁgn tia) motes.” Some examples of classes
spi ro[ bi cycl ofubstafibé eyliiehcharrhonize lespledizl el apd:c. - esters and
| act ones, such as Berryflor[err], [err]-decal actone and
[err]-undecal actone, etc. 30 The versatility of the thiamacrolides |
enabl es them -t-oNaéumleﬂrodutw,ysueht asanl y i n treeanoss absdlake,cgeranivmsopilput
also in Foug[err]re', 'Chypre' and 'Floral C
only | uxurx per f urres but al so conpositi ons‘]a%ck#ﬁc%&rr?g te ‘ﬂét@%&ﬁl?%?l %n ng
agents andOsimlar bulk products are openedoi ,pS"md&lW@Od , ietivenoll %indfal ues
and the good adhesion. 35 The conpounds of §E&i§-’}lﬁn (ﬁpgt(pe used |n W de

limts which can,range in, conpositions, for 1? bout W .
(det ergents) T o2lcohols, such as ci ron o geramo

linalool, phenylethyl alcohol and
_Sandalore®, ete.

15 — aldehydes and ketones, such as  Florozone® (3-(4-ethylphenyl)-2,2-
dimethypropional), hydroxy
citronellal, Iso-E-Super®
(1,2,3,4,5,6,7,8-octahydro-2,3,8,8-
tetramethyl-2-octanaphthalene),

20 ' Isoraldein®, maltol, methyl cedryl
ketone, methylionone and vanillin, etc.

—~ ethers and acetals, such as ambrox, geranyl methyl ether,
rose oxide and Spirambrene® ,
(2',2',3,7,7-pentamethyl-
25 spiro[bicyclo[4.1.0]heptane-2,5'-
' [1,3]dioxan]), etc.
— esters and lactones, such as Berryflor®, y-decalactone and
v-undecalactone, etc.

30 The versatility of the thiamacrolides I enables them to be used widely
not only in sweet oriental creations, but also in Fougere', 'Chypre’ and
'Floral' olfactorily directions. Not only luxury perfumes, but also
compositions for cosmetic products, washing agents and similar bulk
products are opened up by the low threshold values and the good adhesion.

The compounds of formula I can be used in wide limits which can
range in compositions, for example, from about 0.1 wt.% (detergents) to
about 40 wt.% (alcoholic solutions). It will, however, be appreciated that
these values are not limiting values, since the experienced perfumer can
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about 40 wt.% (al coholic solutions)y. It wll, A\ppr eci at ed t hat
these values are not limting values, since thg 3
4 al so produce effects. with even | owergconcentratlgi
novel -conpl exes with even hi gher dosages. The preferred Toneantfations

range bet weenalsbqitoda@cevefféctndrithbevdn Kower dirtentratimis o ean pyatheside wolrbl |

Coil et 5 vat cpomBlemeh $PER e lenii foskpds: Mo BRARFred Bnheri g Fange
powder s, deodbetaveen abmited yafbandaboyt 20%e Therpempdsitionsaproduced avibly Tycame
used in the ppodyey %&nagfty?gm? {éféﬂx(&‘)?d on: ufiér Ms Ranfds gﬁﬂéﬁéé pepe

above conpil at1on, wn od rant s or m Xt ures
can be usef. Watemextragtaclotionsfcreams, shampoos; %%Pﬁ,i?@lﬁ%rm I§ odor ant

m xt ur es enun@éﬁ@gneg)qy&eggéhtlgeetbs)ed according to nethods known to the
perfuner, such as e.g. fromW A. Poucher, Perfumes, Cosnetics, Soaps, 2nd

volune., 7th ed. Chapman and Hall, London 1974. 15 The manuf act ure of these
novel thi amacr oI | dEhé compalrids I/eam atepeling lyebaueeddnrtbetp'oﬂlmetMnQym

00571 - st nce VHAPOHEPRR Bt AR aPHER: & ??%eﬁ’flfiﬁf@hepﬁéée ¢ elfpialo. R Fie o e
difficul t 19 amr%of)knownmdmts abbdoehtcmixtrres ghhbeanged.ely the

N Bel v N rodifictdte ﬁﬁ‘r“‘%‘fm%ﬁ%?’{sh‘?‘é SeE g’r%?%%@%"‘e@gs?ﬁim[ v
USSR (Engl . Terwaerstedogbove carphe ugedmacerdingrto methedsknewn tq heamrgam
:[]hI gngcr gr??esﬂ(ﬂﬁas chfrg\%gvl A2~"—Poucher pe t hwﬂl?nlléhﬂ!\;§nt i on sg%adrﬁ?)rvﬁenllé he
route which s?g’r?é gﬁﬁmﬂr ﬁﬂg{&i’gﬁéﬁ ‘il i Wé as lactones 6 as readily

accessi bl @sstarting materi al s.

The manufacture of these novel thiamacrolide I would be very
expensive according to the known process [Chemische Fabriek Naarden,
Netherlands Patent No. 96391, 29 June, 1957], since the starting materials
(w-alkenols) required for this are difficultly accessible, not available

20 commercially and very cost-intensive. The same is true for the remaining
prior art processes [V. N. Belov, N. P. Solov’eva, T. A. Rudol’fi, I. A.
Voronina, J. Org. Chem. USSR (Engl. Transl.) 1965, 1, 539; H. Matsuyama,
T. Nakamura, N. Kamigata, J. Org. Chem. 1998, 54, 5218].

25 Accordingly, the manufacture of the thiamacrolides I is achieved in
accordance with the invention by a novel route which starts from aliphatic
diols as well as lactones 6 as readily accessible starting materials.

The route to the thiamacrolides is set for schematically below: it
30 begins with a tandem ring opening-esterification reaction of the lactone 6 in
a manner known per se with trimethylsilyl iodide and an alcohol R'OH with
1-6 carbon atoms [M. Kolb, J. Barth, Synth. Commun. 1981, 11. 763], whereby
trimethylsilyl iodide can also be generated in situ [e.g. G. A. Olah, S. C.
Narrang, G. F. Salem, B. G. B. Gupta, Synthesis 1981, 142].
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The .route to the thiamacrolides is 'set for schematically below it 30
begins with a tandemring opening-esterification reaction of the |lactone 6
in a manner known per se with trimethylgilyl iodide and an al cohol R OH
with 1-6 carbon atons [M Kolb, J. Barth, Synth. Comnmun. 1981, 11. 763],

whereby trinethylsilyl idyide can also be generated in situ [e.g. G A,

A ah, S. C Narrang, G F. lem B. G B. CGupta, Synthesis R981, 1421. 35
5 [err] The iodoesters 7 agre ({a@ in glrdance ol h )4 nvention
converted directly into [ery]- yd'Fox - -thiac oxXyM ids 11,

conveniently in a 5 novel gne- Eﬁt reagigeen. In confrast to simlar prior
art reactions [S. Fujisaki, I. jiwara, Y. Norisue, S. Kaj igaeshi , Bull.

Chem Soc. Jpn. 1985, 58, 2429. Y, Takeuchi, K Sakagawa, bo, M Yanato,
Chem Pharm Bull. 1986, ("3358% ], which do not I'egg'%ﬁﬂ ’ﬁ'@quproduct 10, in

the reaction in accordances WA he i nvention the &t TEREEEV't hi our oni um
salt 8 and the nono- 10 alcoholate 9 are conveniently prepared separately

from the cor respongtiadodgliel dRehSAAEHIIL SRER fon el aVRkEl
t enper at ures, ysua yunder reflux 1.0 an aproti,c sqlvent, especi y1n
acet oni tri| e. direcgy[ibf p-hydroxycln + Hthincarberpliq agids Iy geuysnieptly in a
o Pocar Sy a6k e RSB ot o i ace s [ s
i nternedi ate gﬁ?ﬂ"@ﬁ?‘i n%ﬂ%gﬁwshbﬁg%b- C}Lep'g ‘?&e?’g’f’a\g %cgér P4a9;
out by heati n¥, Thkeulchi,cK. SakagahwaDdl. Kubo, M. Yamato, Chem. Pharm. Bull. 1986,
34, 1323], which do not lead to the product 10, in the reaction in accordance
with the invention the tetramethylthiouronium salt 8 and the mono-
10 alcoholate 9 are conveniently prepared separately from the corresponding
diol and then reacted with each other at elevated temperatures, usually

under reflux in an aprotic solvent, especially in acetonitrile.
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agent in the presence of as a.base as the catalys - accordi ng to the

process of Collaud (G vaudan, U S. Patent 2234551 TH@MEWHA abI e
entraining agents are nono- or polyval erg al cohol _>, RIE?E fi cultly
10 vol atil e al cohols such as glycerol or ethylene .;vv. elL ng bases
such as potassi um net hyl atFe or smdi nmet hyl at e especi al Ry cone |nto

consi der ati on gag_ baeas) tabI e Rt ur epraar e (Crehy| ux ﬁfe t uke under

reduced pressure, i ch n tMé ra of 100 rr]C ?6ut Oo{err]C
15 The ster ochenrstry of the co%ﬁounds ofg fornul ae | 3@9
determined by the residue 4R of the lactone 6 whigh is use Thereby,
enantionerically-enriched and enantionerically- purq,a HKMI-substrtuted 7
t hi amacrol i des can consequentially be manufactured. The present fornul ae |
and |' accordingly enbrace all possible stereoisoners. In the case of the
macrocyclic conmpounds I' with R= Cerr]-Cerr]-alkyl 5 suitable as nusk
odorants the total sum of carbon atons should conveniently be n +
mtR=14- 17Cat ons. Th |l o Exanples illustgate the |nvent|on

i, el

Exanple 1: 7-T | |
SHUR = B Bd (0.37 noly o' B xﬁ%@%y@%@’capr r(iéd dropwr s

to a solution of 25 m ({.=44opol) of rr] capr ol act one and 5m (0.62
nol) of ethanol in Zmn(anhgqiaujrchl oro thane 15 under argon at] O[err]C.

After stirring at roomtenp. fog,l hr. the reaction mxture i poured into
100 M of water. The organic phase is washed with 100 m of teg ﬁﬁg 100
m of sat. sodi um hydrogen ca nate sol ut dri-ed over sodilum sul phate
and concentrated to dryness o KWMQ% n A et f h -

chr omat ogr aphy (n-pent ane/ I\/rI'BE hRf 4) on silica gel 20 there are

obtained 30 g (46% of ethyl 6- |cﬁocaproate as a colourless liquid.
- 15- Hydr oxy- 7-t hi apent adecanoi c acid (9, n=3 m=7 R=H: a

(CHo)ni—

G
o

m+n=8-13

4. Cyclization

The cyclization of the ®-hydroxy-(n + 3)-thiacarboxylic acids 11

(present after the usual basic saponification of the reaction products 10) to

5 thiamacrolides I takes place without intermediate purification of the
hydroxy acids. It is preferably carried out by heating 11 with an entraining
agent in the presence of as a base as the catalyst, e.g. according to the
process of Collaud [Givaudan, U.S. Patent 2234551]. Especially suitable
entraining agents are mono- or polyvalent alcohols, for example difficultly

10 volatile alcohols such as glycerol or ethylene glycol, etc. Strong bases such

as potassium methylate or sodium methylate especially come into
consideration as bases. Suitable temperatures are reflux temperature under
reduced pressure, which lie in the range of 100°C to about 200°C.

15 The stereochemistry of the compounds of formulae I and I' is
determined by the residue (R) of the lactone 6 which is used. Thereby,
enantiomerically-enriched and enantiomerically-pure alkyl-substituted

T

e —
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solution of 14 g (0.11 nol) of tetramethylthiourea and 28 g (0.10 nol) of
et hyl 6-iodocaproate in 220 ml of dry acetonitrile is heated under refl ux
for 2 h. In 25 a further reaction vessgl 23 g (0.16 nol) of 1, 8-octanedi ol
are dissolved in 650 ml of dry acetonitrile under argon, the solution is
treated with ¢hiangaddliibsean) carisegquéntintiydssimandactardeddr THe preseehforamulae

ool to 0] er F PR RAeeRERERy sEabatte il aseiBIS sERPSEOMR"S 0" TThe

conbi ned reaction 30 m xtures are heated to reflux for 14 h., subsequently

saponi fied with 601ﬁ1th%fca1se dTehe S hcridey e toRpbiAaS T #edsRl 4600 Ialkyﬁ h.
at roomtenp., concentrated an a rotary evaporator,  and then ac} é 1 of

wat er. The 5ni fuitable as musk edarantsithe tatalsurnofiparben msesé’@ﬁij F%V@H&n thye

organi ¢ extrapbSnar i waEsLad-1'Nestoges with 50 m of 2N sodi um hydr oxi de
solution each tinme. 35 The aqueous phase is acidified with conc. phosphoric

acid and extracted three tines with 500 M of MIBE each tinme. After drying
the conbi ned or ganiTheefdllowing Exemplasgillestratesihepinveationd r enovi ng t he
solvent on a rotary evaporator there are obtained 22 g of crude

15- hydroxy- 7-t hi apenta- decanoic acid as a yellow sh wax-1ike solid. An
anal yti call0sanmpl e is 8 olixample ki 7-This-lapendndecanclide @y ( MIBE/
n-pentane, 2:1, hRf = 33) on silicagel. IR(film: v = 1691 cr‘r{err] (v
C=0, 1064 cn err]

=0, 1284/ 1
cnjerr] (v OH), éygﬁ'[‘@ﬁi?‘]ap("%ﬂer%? %gﬂrh(é]:%@éﬁﬁ Of[err]
_ ; 153191 4112 I(—IZ tinmdéthylsilyl i0didecire] add2dHrep W]lee ttia&é?ih&iofﬁs nH0.24 mol) of e-
Ay

7.2 Hz, 4H, ;grqifg@ﬂ%én%%gn{ &’ 68 méifogs : %!%‘ 21@-21%?)°.f dic 18?‘?‘*‘&’1}%‘-‘?
gthcIC[ e 2 r ]1)150 ﬁmtdie}' argen. at09d., Afbed)stirtinglst foomGets). fopd K2 theagabtion 28. 98

2 t,
G5, ®). 3o HEipurel Su‘ef*z?ﬂ@?ofé? e?“*“&% ‘f’*%z %?n%%i’ha;%gﬁ?@fffl}é&g@ﬁ?(
C1). - M ( Ellp mi of water-and31001md of ¢ qrogenrcprbonsfe qobytion, dried
[Jerr] n[ err] %m:ﬁ?s@lﬁﬂﬂte[ shé EBﬁéﬂiﬁf&ﬂe@ﬁf d.l}ﬂnesg%% 4 Rdtary evaporator.
[GerrlHerr] er r [ﬁrciu'omatography (n-pentane/MTBE, 9:1, hRf = 74) on silica gel

20 there are obtained 30 g (46%) of ethyl 6-iodocaproate as a colourless liquid.

15-Hydroxy-7-thiapentadecanoic acid (9,n=3, m=T7,R=H): a
solution of 14 g (0.11 mol) of tetramethylthiourea and 28 g (0.10 mol) of ethyl
6-iodocaproate in 220 ml of dry acetonitrile is heated under reflux for 2h. In

25 a further reaction vessel 23 g (0.16 mol) of 1,8-octanediol are dissolved in
650 ml of dry acetonitrile under argon, the solution is treated with 4.5 g
(0.11 mol) of a 60 percent sodium hydride suspension in mineral oil and
heated under reflux for 45 min. Both batches are left to cool to 50°C and

~ thereupon combined cautiously within 30 min. The combined reaction . |

30 mixtures are heated to reflux for 14 h., subsequently saponified with 60 mi of
10 percent potassium hydroxide solution for 3 h. at room temp., concentrated
on a rotary evaporator and then added to 11 of water. The mixture is
extracted twice with 500 ml of MTBE each time and the organic extracts are
washed three times with 50 ml of 2N sodium hydroxide solution each time.

35 The aqueous phase is acidified with conc. phosphoric acid and extracted
three times with 500 ml of MTBE each time. After drying the combined
organic extracts over magnesium sulphate and removing the solvent on a
rotary evaporator there are obtained 22 g of crude 15-hydroxy-7-thiapenta-
decanoic acid as a yellowish wax-like solid. An analytical sample is
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(22)- [Cerr]Herr]derr]Serr]]. 7-Thia-15-pe
crude 15-hydroxy-7-thi apentadecanoic 15 acid
treated with 0.45 m (4.0 mol) of 50 pgrcent _otassﬂﬁﬁ’ —efe sol ution
and byproducts are distilled off at 180[err] C 267 nmbar for 1 h.

Ther eupon, t hebtained afier \ftastethromdtogtaphy(MTBE/copentase, 22bdhRep83tomr and
1.2 g (17 m"mgﬁicgf ot assiumnethylate in 300 m of anhydrous glycerol are
added to the Tesct?on mxture. The mxture is 20 heated to reflux at
153[err]C/ 4-6 nbar over the separator for 2 d., with 1.2 g (17 nmol) of

pot assi um net {wkatR).a02i 1I8RGAI (RLLLO) A6 cri4 (R-CIOE)SEPS/2067 o8-V GECO- | S
D00 o o BroB) a2 /aah8 e D 198 sout 4 oty ERNME (Cielaftde: Dy
3; gﬁg Isg §>r<] t ; am14t9-(m,6101{,i aﬁ-?lmI‘ELl&?tﬂj),reﬁ.Fuﬂl.ﬁi (m?ﬂ,@;&,@,ﬂd-ﬂg)?m g@ﬂeﬁ 7t.6E>
16 1 o= B B 2HBR R o0 (6 5 B 4 eSS B o B S e
ﬂ nZ; h Irrﬁs Ee (r;Hgiﬂee HONMR (@6130:0&?&@4&8 £t,\@x8),| 2546 61;) U—_IB);\/IZBH%MZSS.GI |é281'98e,
value of 0.2 ﬁgi‘*«{-‘*’;«ﬁt‘ﬁé"’?ﬁ-@é’g??ﬁ%;%%ﬁﬁé%-%ﬁfzggjw@é@%ﬁaéﬁé%fg ]
(1 vzg: g:o5 gﬂ?mm@-m f:z»ams %? BLHT (¢, qalsh,] . . FMS| (ED): oz (P6) = 143
L7530l O el ot s ) SghOO 9 e O
6.8 Hz, 4H, 6276 &3yl 41%38,- 3%;."}15 (t, J =5.2 Hz, 2H, 15-H2). - [err] C-NWR
(CDCl[err]): [err] = 24.68 (t, CG3), 35 25.16 (t, CG13), 26.11 (t, C4),

27.12 | 27.25 7. / 7..73 CGJldO0nx11. 512, - 8.32_/,28.3 .

&1 g 2o R d Thig 1 pertbaichotige (@) 23 of ity B hygdd 7 hibiediadbeansic, o

(s, G1). 15 NacidE9) n =8zm( 247, R 248 {xe0pated with] 048 m] &.@ munp]) of 50 geirent

[Jerr]Herr] ﬁs@iv&gﬁ%ﬁ#{d@e Jogﬁﬁéfé#pﬁdgﬁgérgd%fs] arElistilledor? at 18b0C/20-
ik .

l— = H are

[Cerr]Herr]Yerr . . ]
4- Met hyl - 5- t h2d-mbam e CHarreupeny the reactiom vesgel isfitteduyith a condenser

and separator and 1.2 g (17 mmol) of potassium methylate in 300 ml of
anhydrous glycerol are added to the reaction mixture. The mixture is

20 heated to reflux at 153°C/4-6 mbar over the separator for 2d., with 1.2 g
(17 mmol) of potassium methylate again being added after 14 h. The
separated glycerol is poured into 800 ml of water and the crude product is
extracted twice with 500 ml of MTBE each time and once with 500 ml of
n-pentane. The combined organic extracts are dried over magnesium

25 sulphate and concentrated to dryness on a rotary evaporator. After flash
chromatography (n-pentane/MTBE, 19:1, hRf = 46) on silica gel there are
obtained 2.9 g (11% overall yield) of 7-thia-pentadecanolide as a colourless
wax-like solid with an intensive, linear musk odour accompanied by green-
mossy aspects with a threshold value of 0.2 ng/l air.

IR (film): n = 1732 ecm1 (n C=0), 1247 em-1 (n C-CO-0), 1124 ecm™1 (n C-0-C).
—1H-NMR (CDClg): d =1.26-1.50 (m, 10H, 4-,10-H>—-13-Hy), 1.56-1.77 (m,
8H, 3-,5-,9-,14-H)), 2.35 (t, J = 6.8 Hz, 2H, 2-Hy), 2.52 / 2.53 (t, J = 6.8 Hz, 4H, 6-
,8-Hy), 4.15 (t, J = 5.2 Hz, 2H, 15-Hj). - 13C-NMR (CDCl3): d = 24.68 (t, C-3),

35 25.16(t, C-13),26.11 (t, C-4), 27.12/27.25 / 27.58 / 27.73 (t, C-10,-11,-12,-14),
28.32/28.36 (t, C-5,-9), 30.66 / 30.92 (t, C-6,-8), 34.36 (t, C-2), 64.01 (t, C-15),
173.65 (s, C-1). — MS (ED): m/z (%) = 143 (100) [CgH155"], 157 (7) [CoH 7S], 229
(7) [C12H210257], 258 (74) [C14H26025"].

e e
e
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Et hyl 4-iodovalerate (7, n =1, R= M, R 3 nal ogously to the °
synthesis of ethyl 6-iodocaproate (Exanple YHIS5SHEET S ) of [err]- 5
val erol actone are reacted with 140 m (3 4 ‘ml) (}fgp@hg 200 m (1.4
mol) of trinethylsilyl iodide. After usual '

chr omat ogr aphy (Exmnplaﬂe%ﬂ;yl%—thimﬁ-penﬁ@wmmlﬂaﬂen@umneﬂ, R4 Me)
(739 of ethyl 4-iodovalerate as a coI ourI ess I | qU| d. 10
4- Met hyl - 5-t hi a- 15- pent adecanal i de ). Anal ogously

to the synthesis ofthyk#iiedaglerate e@emledeMGﬁerEé) ﬁnalogou&iythyheoxy 7

t hi apent adeca £ reacted
W t hp25 g (0. S%htr%efgé gﬁ;e%?égl lﬁ)aoéocfg\%gal %]!‘F&axﬁﬁlerﬁ%ﬁtﬂﬂl (@9@3!??9‘3%2'[ Qnitrile

and in par & | ¥plerolagtone ggemﬁ()te Wlﬂéc]:éﬂéﬂ é@ﬁeﬂia@fl and 20Q &mloni tril e
are 15 react ¢t4whbl) cﬁ'thxﬂeﬂﬁﬂéﬂylniwld@f AR rhesAnvoiadpuip hudrilaih _ -
suspensi on i n ner #1 (t he rea%l\{[@BEto fltg% a‘{ﬁg %I’Tbl ned,as. d | bed
and heated un orpg Q’QD i aF T5-aF5 ARt 8
obt ai ned 19 g(78%} of ethyl 3-toddwvalerate a®alvplourléssi ligueidt adecanoi ¢ aci d, which
is polynerized with 0.07 m -(0.62 mmol) of 50 percent potassium hydroxide
solution and 20 depolynerized with two 0.9 (13 mmol ) aliquots of

pot assi umlfet hyl at é-Mﬁﬂ&de‘f-ﬁklao!5-gileytxdacanabgde@cnl=bédmm@e eMeble 1. -

After usual 2thé gaﬁ LRY-25. fife Q5_
e oo b A VL o
nuances Wi th geddtedwich @52b(0/86 ueolpbf dth¥yl adioovalerateRn(200 Hil of dry atétvhitrile

Pt T] 1 vk ( BB iBratalief 2B/ (L4 Hhdp éﬁdc’ ool 5,640 i ot irkacetoptieile) ave,

g anb )16H,:L ';]=95HE eeadted 3vithdh. 1 jg) (0.12 #l) ofiéd pedcent Bodjuith. l8yd16dé liu;apleﬂswnlm dég
3 ol 6 e, Siiralofl, i pdactigioihdiss a%é‘%a{ﬁ $ff ay'ddsgeibEl and hEdied )

Hz, 1H, 2- Hb) undengeflyador 20-h.1 Afler thegisual ing-upitherg amp)obtairsg J(Qiacpf J

;_ &é)e' 2688 agfude 85 tHy rbiy- @Iﬂﬁhyl-g ta l_ééi%deéarrmlfhc@d %h?cggggjp&ﬂnéﬁze&"'

6.4 and 3.6 fﬁnalﬂ 0719{1&3)62 amzél o §9 pe;centlnof@ssm haz#aw&lde srqlu 198 anﬂ4
15- Ha) . ﬂ)er dbpolyideri£ddonith tw 0.9 /(1B mmdl) dl3quéts of pdtassids Bfethylate-id) .

26.10 1 26 300 ml of glycerol as described under Example 1. After usual working-up
and flash chromatography there are obtained 3.6 g (14% overall yield) of 4-
methyl-5-thia-15-pentadecanolide as a colourless wax-like solid having a
sweet musk-like odour with green and metallic nuances with a threshold

25 value of 1.8 ng/l air.

IR (ﬁlm) n = 1734 cm1 (n C=0), 1163/ 1194 cm-1 (n C-0), 1268 cm-1 (n C-CO-

0). - 1H-NMR (CDClg): d =1.28 (d, J = 6.8 Hz, 3H, 4-Me), 1.31-1.65 (m, 16H,

7-H2—13-H2), 1.79 (dddd, J =17.2, 6.8, 6.4 and 1.0 Hz, 1H, 3-Hy), 1.79 (dddd, J =
30 7.2,6.8,6.4 and 1.0 Hz, 1H, 3-Hy), 1.89(dddd, J = 7.2, 6.8, 6.8 and 6.4 Hz, 1H,

' 3-H,), 2.41 (ddd, J = 15.6, 6.4 and 6.4 Hz, 1H, 2-Hy), 2.49 (ddd, J = 12.8, 6.8 and
6.8 Hz, 1H, 6-H},), 2.55 (ddd, J = 12.8, 6.8 and 6.8 Hz, lH,.G-Ha), 2.65(ddd, J =
15.6, 7.2 and 7.2 Hz, 1H, 2-H,), 2.80 (qdd, J = 6.8, 6.8 and 1.0 Hz, 1H, 4-H), 4.06
(ddd, J = 10.8, 6.4 and 8.6 Hz, 1H, 15-Hy), 4.23 (ddd, J = 10.8, 8.0 and 3.6 Hz,

35 1H, 15-H,). — 13C-NMR (CDCl3): d = 21.43 (q, 4-Me), 24.25 (t, C-3), 26.10/26.11
/26.20 (t, C-8,-13,-14), 26.69/ 27.01/27.89/ 28.11 (t, C-9,-10,-11,-12), 29.17 (t, C-
7). 31.43/ 31.56 (t, C-2,-6), 38.87 (d, C-4), 63.79 (t, C-15), 173.53 (s, C-1). —
(ED m/z (%) = 87 (100) [CH~S~], 101 (97) [C5HS~], 114 (77) [CeH105-], 132 (35)
[C7H1§S“‘], 171 (23) {C10H;98~], 257 (1) [C14H250257], 272 (16) [C15H2028"].
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/26.20 (t, C8,-13,-14), 26.69/27.04/27.89/28.11 (t, C9, - 11,-12),
29.17 (t, G 7), 31.43/ 31.56 (t, C2,-6), g BEEM 19 (t C 15),
173.53 (s, CG1). - MS(El) Mz (% = 871d10 T"M&[ L éﬁr]S[ rr]], 101
(97) [C[err]H[err]S[err]] 114 (77) [C[err] {err] . NL (35)
[Clerr]H err]Serr]], 171 (23) [Cerr]Herr] rr| 257

[(err]Herr]Jerr] r . e
fol |l owi ng conpounds 'ﬁg“r Z&%&vgggg%xﬁxﬁgl\ﬂhg[%r%{c%% Hc?qr? n%oﬁ%géﬂdﬁggelpéglg:@.
only the spectTharefores odlyt thexspectrescopia datieoare sasrforth for them:

Exanpl e 3: 6-Thi a- 16- hexadecanol i de (1) Intensive nmusk odour with
powdery-dry effect vmthathreshold value of g g/ aigf IR (film: v =
1734 cnferr® (v C=0, 1256 d eﬁg @?‘[err] (v GO.
- [err] HH NWR (CDCI[err]) [err] = 1 32 1. 46 (m 12H, 9-Herr]- 14 Herr]),

(1»? } ?67126742 q_inéeiﬁtzgef pwsk ég }a)g} dﬁ:m ﬁgc? l?h Ll))()ld2 v"agl%e
5-,7-Herr]), ofOl!Sn(gﬂCb,lr.J—iR‘iﬁ@maiw =51T34em- 11&0&6))-125&@11(11 (]243@]@) NNR1 /
(oatern]), (i epdaiaby q’%*‘ﬂmgﬁc% 4 Fago1ie ) P, S dinly
t, g 1)5 181 1356311,6@31;(,16H 6—5%-,8?512) Y M?Q (mC2H ; 156212)2'[8 3(5tét ifj 2 Ha,2H43
S ), 35172 (dd, 9125 d 5%'He53H,
ERRLEHE i v oG sk it Ve e ey

rl lm a- 15622?@92(:@@1@3@) P34/ 217, 64|(ﬂt®-9§113)$28]$2l¢28d£6l(t o4, rS)azmaast of

0]

reshly br essed Wiarf ) 632 15557, 34 £ SRR, Kol 55 185 PRk 4£ 0 R0 2 s
f Iol) m : E/e?sr ]17(E1) % (%) £ ST(1000JC H:B4h mli[(g;lg llczﬁ'g)s? <Id¥17(c§ﬁ7) {CelL; 58,71 (3Ly
4-Hrtt]- 8 H[@?ﬁéﬁ%iﬁ(l%)[?# gzsél 9-,13-, 14- r|3[err]j 2.34 (t, J =

7.2 He, 2- 25 Herr]), 251/252(2t 3= 3.6 HZ, 4H, 10-,12-H2),

4.14(t J = 4.8 Hz, 2H, 15¢%h m1gmgémmé - [err] =
24.65 (t, G3), 26. 14/ 26. 16 (t, %13 -14), 26.65 / 26.87 (t, C4,-8),

27.18/27.59 /| 27.78 /28.02 (t, C5,-6,-7,-9), 3048/3086(t C 10,-12),
34.17 (t, 82), 63.FHherdive midh od&ﬁﬁu??h@inoﬁ-df)ﬁ'eshlyﬁn(e&eﬂm’ﬂcdﬂda: 88

(100) characteristic soapy-wax-like accent essentially for nitromusk substances

with a threshold value of 0.2 ng/l air. — IR (film): n = 1784 cm'1 (n C=0), 1245
cm-1 (n C-CO-0), 1164 cm-1(n C-0). — TH-NMR (CDClg): d = 1.34-1.47 (m,
10H, 4-Hz-8-Hp), 1.58-1.75 (m, 8H, 3-,9-,13-,14-H2), 2.34(t,J=7.2Hz, 2H, 2-

25 Hs), 2.51/2.52(2t,J = 8.6 Hz, 4H, 10-,12-Hy), 4.14 (t, J = 4.8 Hz, 2H, 15-Hp). -
13C-NMR (CDCly): d =24.65 (t, C-3), 26.14/26.16 (t, C-13,-14), 26.65 / 26.87 (t,
C-4,-8), 27.18/ 27.59/ 27.78 / 28.02 (t, C-5,-6,-7,-9), 30.48 / 30.86 (t, C-10,-12),
34.17 (t, C-2), 63.64 (t, C-15), 173.79 (t, C-1). — MS (EI) m/z (%) = 88 (100)
[C4HSA], 101 (14) [CsHgS~, 115 (6) [CeH11S], 133 (6) [C7H17S], 151 (7)

30 [CgH;1057], 199 (7) [C13H;908~], 217 (6) [C11H21 0951, 258 (10) [C14H26025].

(
(
[
[
1
f
f
(

Example 5: 6-Thia-14-tetradecanolide (4)

Sweet musk note green-earthy impact with a threshold value of 0.3
35 ng/l air. — IR (film): n = 1730 cm1 (n C=0), 1261/ 1221 cm-! (n C-CO-0), 1131
/1166 cm-1 (n C-0). ~ tH-NMR (CDCly): d = 1.88-1.56 (m, 10H, 3-Hz,9-Hy-12-
Hy), 1.63-1.70 (m, 4H, 4-,8-Hy), 1.73-1.78 (m, 2H, 13-Hp), 2.38 (t, J = 6.4 Hz,
2H, 2-Hy), 2.50/2.52 (2t, J = 7.6 / 6.4 Hz, 4H, 5-,7-Hp), 4.16 (dd, J = 5.2 and 4.0
Hz, 2H, 14-Hj). - 13C-NMR (CDClj): d = 24.53 / 24.61 (t, C-3,-12), 25.78 (t, C-
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[Clerr]Herr]S[err]], 101(14) [Cerr]H érr] 9 efptddp—ll5(E)-

[Cerr]Herr]Serr]], 133 (6) [(err]Herr] 9 e TﬂlIBSHEEIT(HASMEN
[Cerr]Herr]Oerr]S[err]], 199 (7) [C 1] H ef r] CSREPLACED 217 (
[(err]Herr]Jerr]Serr]], 258 (10) [(err]H Exanpl e 5:
6- Thi a- 14-t et rm)masveeesa(@)c&wau)mssmmmg:;eeq-&)asom (&, @89;@]3165!\32.86

h hol d I 73

151708 O oy on Ly o O ShSTetL (1
(CDCl[err]): [@PO)I 3R 1915(551 tasHiSH, 137182r 16148 (512 [C¥He5S7], 159 (4)
s e 97 FSLARD palhioe S mSimpgE ) * L )
4.16 (dd, J®= 5.2 and 4.0 Hz, 2H, 14- Herr]). - [err]CNI\/R(CDCI[err]) ’
[err]= 24.53 /mﬁnﬁﬂeﬁ C 3, Fﬂé’sb-sﬁiéy%d& acderd, forldse iX nadSculinkdp8rfuhe

6)

kg

C 10,-11), 2813/2816(t 30.51.(t, C8), 3185/3286(t
C-5,-7), 34.20 (t, C2), sﬁ’n‘?t‘m CPR§ Predd¥Li8s (s, C1). - MBS (El) mz
203/%;[5(3:[7 (1?% [C][g{r]H][]err]S%e%gll J[ngé‘(%) [C[I%] H[errllg[gerzﬁd:ts_bﬂ@ght
err]H err] S[err S 50
H S 35 AT 244 (21
%%:;H H% 2%}%2”}5{2”” SBEN&VL |ACRTATE EX'%lrﬂr:lesh spi cy vvood(aCZ:or@ for
use in mascul ine perfume and @gﬂmqgrgcg@g@ﬂcﬁmﬁarts by wei ght

7- THI A- 15- PENTADECANOLI DE ( 2) BEgIZYL
ACETATE EXTRA 2- PENTYLO%’%EW WWR
50 2- PENTYLOXYGLYCOLI C ACI D Aligr¥iS BRRYHRANILATE METHYL ANTHRANI LATE 1
BERGAVDT Of L BASIL OIL 200 CARBI TOL 10
20 METHYL- 26 PHA- | ONONE BERGAMOT OIL 50 CITRUS O L 200
100 COUMARI N CRYST. CARBITOL 20 o0
METHYL-ALPHA-IONONE 50
CITRUS OIL 100
COUMARIN CRYST. 20
20 DIHYDROMYRCENOL 100
TARRAGON OIL 5
EVERNYL 3
CLOVE FLOWER OIL 15
METHYL DIHYDROJASMONATE 50
2% ISO E SUPER 50
ISOEUGENOL 3
LAVANDIN OIL 100
METHYL CEDRYL KETONE 60
| NUTMEG OIL 20
30 PATCHOULI OIL 30
Y-UNDECALACTONE 1
PETITGRAIN OIL PARAGUAY 7
SANDALORE 20
VANILLIN 2
a5 _
1000
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20 . DI HYDROMYRCENQL: ) 100

TARRAGON O L 5 EVERNYL
3 CLOVE FLOAER O L 12 15 METHYL DI HYDRQJASMONATE
50 25 | SO E SUPER 50
| SOEUGENCOL 7-Thia-15-pentadecadolide ABD| danfiris to the composition
%80 sg/ETHYL CEDRYL KETO\'E AT d—i&le‘feeE]ntuSk note, additidRalNBlef% Qrd softnesgband
[ err] - UNDECALACTONE underlines the body care gspgct|of qramatio erifgleGUAY
7 SANDALORE 20 VANI LLI N
sueet  muskSnoEEamRlR T onal  JERUhEORKEY BBV SNGRIE i dete T BRI SO0
care aspect of cosnetic arti eqersprédudbsanpl e 7: Fresh fl owery bouquet,
suitable for use in soaps and body care products Parts by weigh .
11- THI A- 15- PEI\FI‘ADECANO_I DE (3) 50 BENZYL ACETATE EX%&L@&M
30 10 L- BORMTHACHG RENTADEUANOLIDE (8) 650
LI NALYL ACETATE SYNTH. BENZYL ACETATE E)ng{A 30
10 L-BORNYL ACETATE EXTRA 6
LINALYL ACETATE SYNTH. 80
- PARA-TERT.-BUTYLCYCLOHEXYL ACETATE 100
VERDYL ACETATE 15
ALPHA-HEXYLCINNAMALDEHYDE 130
15 2-PENTYLOXYGLYCOLIC ACID 3
CEDARWOOD OIL 10
DAMASCENONE, 10% DIETHYL PHTHALATE 5
DIHYDROMYRCENOL 80
2,5-DIMETHYL-2-OCTEN-6-ONE : 7
20 FLORHYDRAL (3-(3-ISOPROPYLPHENYL)-BUTANAL) 4
GIVESCONE 10
METHYL DIHYDROJASMONATE 40
INDOLINE 4
ISORALDEINE 95 100
25 CITRAL 5
LINALOOL SYNTH. 200
NECTARYL 10
OKOUMAL (2,4-DIMETHYL-2-(1,1,4,4-TETRAMETHYL-
TETRALIN-6-YL)-1,3-DIOXOLANE) 10
30 . TANGERINOL (6,10-DIMETHYL-5,9-UNDECADIEN-
ACETIC ACID-2-YL ESTER) 1
ACETYLCEDRENE 100
1000
3H5

The 11-thia-15-pentadecanolide(3) confers to the
composition a fine musk note, gives it sweetness and
volume and emphasises the skin care character of

cosmetic articles. T
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PARA- TERT. - BUTYLCYCLOHEXYL ACETATE * ‘ 100 VERDYL ACETATE

15 ALPHA- HEXYLCI NNAVALDEHYDE 130 15

2- PENTYLOXYG.YCOLI C ACI D 13 3 CEDARWOCD A L

10 'DAMASCENONE, 10% DI ETHYL PHTHALATE 5 DI HYDROMYRCENCL
80 2, 5- DI METHYL- 2- OCTEN- 6- ONE 7 20

o
-

PLORHYDRAL (- (3 | BBk EEEReAT Bk eiohs ol HERATied 8. on the basis of

10 METHYL DI HYDRQJ |
4 | SORALDEI NEtlgsmonograph Allured Flavor and Fragramee Materials, 1996, Allured

Cl TRAL s ohi LOOL SYNTH.

200 NECTARYL Publishing Company, Carol Stream, IL5(U-$)}%§ OROUMAL |

(2, 4- DI METPIYL- 2- (1, 1, 4, 4- TETRAMETHYL- TETRALI N- 6- YL) - 1, 3- DI OXOLANE)

10 30 TANGERI NOL (6, 10- DI METHYL- 5, 9- UNDECADI EN- ACETI C
ACl D- 2- YL ESTER) 1 ACETYLCEDRENE

100 1000 35 The 11-thi a-15-pentadecanolide(3) confers to the conposition a
fine musk note, gives it sweetness and vol une and enphasi ses the skin care
character of cosnetic articles. The above technical expressions can be
identified e.g. on the basis of
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t he _.nonograph Al lured Flavor and Fragrance Materials, 1996, Allured
Publ i shing Conpany, Carol Stream IL (USA). 5 14 Cainms 1. Conpounds of
the formula [err] wherein R =H and wgerein m=9 and n=3, or nm=7 and
n=4, or m=3 and n=8, or 10 m=7 and
n=3. 2. 6- Thi a- 16- hexadecanol i de. 3. (lalinsa- 15- pentadecanol i de. 15 4.

11- Thia- 15- pent adecanol i de. 5. 6- Thi a- 14-t et radecana‘,’&eﬁ”zo 6.

Qdor ant conpositions, which contain a conpound of for I ce
with claimi1. 7. The Goyeponrnds obtpefermula accor dance ﬂzas
an odorant. 25 8. A process for the manufacture of the corrpou‘ndg of t

formula [err] 30 V\hereiK?ﬂZ) —& =Hor (err]-Cerr] alkyl and

me 1-10,n= 1-10, as well as n + r'ﬂ-lS, R
0 I
— G
5 @]
wherein R=H and wherein m=9 and n=3,0r
m=7 and n=4, or
m=3 and n=8,or
10 m=7 and n=3.
2. 6-Thia-16-hexadecanolide.
3. 7-Thia-15-pentadecanolide.
15
4. 11-Thia-15-pentadecanolide.
5. 6-Thia-14-tetradecanolide.
20 6. Odorant compositions, which contain a compound of formula I in
accordance with claim 1.
7. The use of a compound in accordance with claim 1 to 5 as an
odorant.
25
8. A process for the manufacture of the compounds of the formula
(CHIw—S_
C T
0)-—(0Hz)n
o
30 wherein R=H or C;-C4alkyl -

o —

and m = 1-10, n = 1-10,

aswellas n+m=813, /;"i \ih {‘e\,\‘\{\‘b\(\(\,\e\‘i{\i“\a\c\ed



15 whi ch process conprises reacting an iodo ester of orrg [err] 5
wherein R signifies (Jerr]-alkyl or aryl, vm'tT & ﬁmHﬁSLBﬁEQ' o give a
tetranethylthl ouronium salt of the fornﬁa [erf] angﬁ thgt:l)ng t §s salt 8
at ‘an el evated tenperature with a nonoal cohol af; err] 15 to
gi ve a conmpound [err] saponlfylng this conmpound 10 baS|caIIy to give a
conpound of t I e a manner
known per se tq‘gngl\/ﬂep(5 g? h ?rgor aaqﬁngdlaZ%sggpe?wg.f&gmkmprocess
according to claimS8, wherel n the compound 11 is cyclized by heating with
an entraining agent in the presence of a basé&
' RO. (CHa),

N
| T [y W

wherein R' signifies C1.6-alkyl or aryl,

with tetramethylurea to give a tetramethylthiouronium salt of the formula

R
R,O\H/(CHZ)" (g/ NMe» o
] ! 8
10 . o NMe,

and reacting this salt 8 at an elevated temperature with a monoalcoholate of
the formula

Ho- [CHadm oAkl 9
15 to give a compound
_ -
R»OYCHQH\)\s,(CFb),k/oH 10

o -
saponifying this compound 10 basically to give a compound of the formula

R
Ho\n/(m-ia),. \/ks (CHo)n__OH 1

20 o

and cyclizing the compound 11 in a manner known per se to g1ve a lactone of
formula I'.

25 9. A process according to claim 8, wherein the compound 11 is
cyclized by heating with an entraining agent in the presence of a base.

kg
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