I nvention is concerned with fragrance. conpositions containing
1- mercapto-1-aryl al kanes, r 1- mer capt o- 1- phenyl al kanes and to

met hods of I ing or addi ng'%¥%grance or aronma to a age or
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fact, | usbrhousehold produdtisingthbse conipoliads. nol ecul e - 1- mer capt o- 1- phenyl et hane
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industry for the strong roasted note that they impart to meat and coffee flavours.

However, the use of these compounds in the flavours industry is limited, and of

practically no use in the fragrance industry, because of their characteristic dominant

roasted note which is also accompanied by pungent and slightly putrid notes.

WD 02/ 098241 PCT/ CH02/ 00288 ”mm@mﬂmﬂnd Fragrance Confé& ti ons®0030khlg4
i

It might be expected that molecules possessing a similar structure to benzylmercaptan
and 2-phenylethylmercaptan would express similar characteristic notes. In fact, just
such a structurally similar molecule - 1-mercapto-1-phenylethane - has been found in
volatiles of the defence secretion of skunks and in the volatiles of fermented household
waste.

Surprisingly, however, we have now found that certain 1-mercapto-1-arylalkanes and
derivatives thereof impart to products the clear, natural spicy, roasted and frulty
character so desired by the flavour and fragrance industry, without any attendant
dominant roasted note or accompanying pungent and putrid notes.

Accordingly, the invention provides in one of its aspects a flavour or fragrance
composition comprising a cc}mpound of formula (1)

R2
S/

R1
R6
R7




s,-.*,R2 R R7 WD 02/098241 PCT/ CH02/ 00288 2 wherein Rl represents an

al kyl group having from1l to 4 carbon atons which nmay be branched or
unbranched; R2 represents, hydrogen; a |ower al kyl group, e.g. nethyl,
et'’hyl, or woapedsedd or |inear propyl or butyl; acyl, |In paP€CT/CHP#028%| ect ed
fromthe group - (R3)C=0O wherein R3 rgpresents a branched or unbranched

al kyl group having froml to 4 carbon atons ; or an al koxyal kyl group, in
particul ar selected fromthe group-- CH(R4)-OR5, wherein R4 represents
hydrogen or a branched or unbranched al kyl group having fromI| to 4 carbon
atons; R5 represents a branched or unbranched al kyl group having from1l to
4 car bon wHefsim R1R6presentear akyl gnoudr haying from thia 4 garbonatdnidwhictemag bent s

hydr ogen,, nethyl o Y ' a : oxy. Ri,
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1- mer capt - t o-
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1- mer c aptgsoup-liavingdrany Ml {014 squbpn atanie; RS represents a branched or unbranched alkyl

1- mer capt Q- |+ .0 P , Srdethir | phenyl ) -
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1- mer captrepresgms hydrpgers Methyl or dmﬂamgaégﬁ&aémwi?mm-mﬁsm= propane. A
conmpound of forrmula (I) may be used in Its enantionerically pure form
however, as the R and

ti ' f d to.h tiall iml
ot vi ty 1 RO, R H Indeneagprth ais RadEr eprerented by MARLf At St the
o ovi dos. T B ot eoar (el o4 Sl ected from
F hose di s%qe%wm?ﬂy!'ﬁ’é@éﬂ%@a@%ﬁ@sP‘Qfeﬁéﬂxy%gy‘ﬁz,'&fz, 13, 14, 15
and 17. Thethe®eype@t)o- conpounds of formula (I) (i.e. R2 = H may be

synt hesi sed from comonly available starting nmaterials and reagents
according to synthetic protocols

Particularly preferred compounds for use in composltions according to the invention are
selected from 1-mercapto-1-phenylethane, 1-mercapto-1-phenylpropane, 1-mercapto- .
1-phenylbutane,  1-mercapto-1-phenylisobutane,  1-mercapto-1-(p-methylphenyi)-
ethane, 1-mercapto-1-(p-methylphenyl)-propane, and 2-mercapto-2-(p-methylphenyl)-
propane. Most preferred are 1-mercapto-1-phenylethane, 1-mercapto-1-phenylpropane{
and 2-mercapto-2-(p-methylphenyl)-propane.

A compound of formula (1) may be used in its enantiomerically pure form, however, as
the R and S enantiomers were found to have essentially similar activity as flavour or
fragrarice materials, it Is preferred to use the more easlly accessible and therefore
cheaper racemate. '

The invention provides in another of its aspects a compound of formula (l) selected
from those disclosed in the Examples as Examples 3, 9, 10, 11, 12, 13, 14, 15and 17.

The mercapto-compounds of formula (I) (l.e. R2 = H) may be synthesised from
commonly available starting materials and reagents according to synthetic protocols
known in the art. Acylmercapto-compounds (i.e. R2 = acyl), e.g. acetylmercapto-
compounds of the formula (1) may be synthesised from the corresponding alcohol, e.g.
1-phenyl-1-propanol, and thioacetic acld in the presence of zinc chloride according to



known in the art. Acyl nercapto-conpounds (i.e. R2 = acyl), e.qg.

acetyl mercapt o- conmpounds of the fornula (1) may be synthesised fromthe
correspondi ng al cohol, e.g. 1-phenyl-1-propanol, and thloacetic acid in

t he presen c chloride according to WO 02/ 098241 P 88 3
standard sﬁ?ﬁ&?ﬁéﬂprot ocol s known in #he art. Al koxyal ky%ﬁﬁé’{ogﬂg
conpounds of fornula (I) (i.e. R2 = af koxyal kyl) may be forned, for
exanpl e by reacting the corresponding mercapto-conmpound with, for exanple
et hyl -vi nyl -ether under acid catal P/Si s accordi n%ylto standard synt hetic
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contain one nor e oun formul a n e t he
conposi ti &y bm?lmpmmr@n@omﬁhwwﬁm@aﬂés Y)@"ﬂé’%ﬁ% H!Ee %K PhuRe

Formul a (L) m&cw@ﬁ&%tammsmdﬂewowtal n derivatives that may be
transformado nto a conmpound of formula (1), for exarrpl e over an extended

period of _tine Ti st or age, 0, on of an
exogenous BH)VE?QMP" %r}q“?rﬁ?'?}g "FﬁrO?gf {?B?@a?ﬁ%é“%‘ﬁlﬁﬁﬁ %ﬁer@ﬁgma@% nd/ or
light to Talbewmumalniamhanmmammeqntrecur sors, or by some cheni cal
stinulus such as hydrolysis, e.g. enzymatic hydrol ysis. As a further

al ternati ?sgﬁﬁg’g@o 4@‘ 613%8 gFe%BHHn\Féhtlbﬁﬁag QYA A8 o fore ESHPGINGs ONe O

nore conp precursors. Precursors

i ndependerof the foegula eﬁk).eA!tamqﬂ&eWJ tbe campaslmunm@tam OTRI BIMAIY FECULSOrs

Pr ecur SOr Sy G br G AR 1. 1 "ordcirddRi 4 b oorthRlRANIRES tral magrTPOUnds
of forrrul I'n par ar 't

esters "ower aci d 'H%
Co fatty Heitchpsformed indxma D@m&@lﬁ@ Qi]forﬂﬂyhiﬂufﬁ’él QXQWPW ﬁ\ée"ﬁﬂ rﬂ’ﬁﬂ‘ﬁeq P9”0d ese

precursor ilp{éadu@ faﬁb”ﬁﬁ’d/@b’as E%Eﬁu 8ch€ &r}amw%f @h é‘x@?éﬁbha ph Qlcawl th an

acyl chlor recursors incl ?acetals of ydes,

for exarrplsﬂnwhlét@rééﬂfp@leﬂéﬁﬁp F%Pﬂ(ﬂﬂﬂ?@f@r’??@é ghite the pr %’HF%F% d by
reacting é eap%iﬂlsaﬂleﬂeﬁéiﬁleélowmnwwéh vwé 'hydfo%ls? bﬂzynﬁﬂc

al kyl - vinyl - er Sti°l]l further, the sul gp q(r gh &")PW

consi. dered‘yé@'ysl?r ééu?sfeﬂlaeraﬂtem?élye'ca@wg QN BEC dtg, de.dng fven ga( R2 = H).
It is to RentateHedransteicdmpot®isiatifdrmalanainddne of nfors prebursdrs,) Prevdresreas t hey
are usef UImci';é-.pendently may have properties as flavourants or odourants.

As precursors come into consideration, in particular, thicesters of compounds of
formula (1), in partxcular thioesters of lower fatty acids, e.g. C; to Cs fatty acids, and
carbonates of compounds of the formula (l). These precursors may be obtalned by
reacting a compound of formula (I) with an acyl chloride. Other precursors include
thioacetals of lower aldehydes, for example acetaldehyde and proplonaldehyde, which
may be obtalned by reacting the corresponding mercapto-compound with, for example
an alkyl-vlny!-ether.' Still further, the sulphides (R2 = alkyl) may be considered as
precursors as they can easily be reduced to thiols (R2 = H). '

It Is to be understood that certain céampounds of formula (l), whereas they are useful as
flavourants and odourants In their own right, may act as precursors for certain other
compounds of formula (I), for example, those compounds wherein R = acyl or
alkoxyalkyl may act as precursors for compounds wherein R=H.

The flavourant and odourant qualities of compounds of the formula (I) and precursors
thereof may be evident over a broad range of concentrations. For example, in the case



flavourants and odourants in their own right, may act as precursors for
certain other conpounds of formula (1), for exanple, those conpounds
wherein R = acyl or al koxyal kyl may act as precursors for conpounds

wher ei n Rwolez/o9Ry fi avourant and odourant qualities of RGKICHNNIES t he
formula (1) and precursors thereof rhy be evident over a broad range of
concentrations. For exanple, In the case WD 02/098241 PCT/ CH02/ 00288 4 of
a food, :a beverage, a consuner healthcare product or a household product a

compound ;pry RIRCY E@fer&%?' abEorRiMEL Rbaltita Blodu 628 HiotBeRdl@Prédudd@l t o
500ny/ Kg, nore preferably 0.01 to ?0&3/ Krg. V\hg‘rﬁas Ig Pe (gﬁ?sg of a
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of natural, synthetic, nature ldentical, natural odourant or flavourant

mat eri al s or_ natur al tract | r Lel ds.
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accor di ngdémtichihratural edatirant onfigvolszantmatesiglsor inatural extracts wseskin the flavope| ds of
applicati or?r.apf%%hg]%_ar enbodi nents of the invention include conpositions

for use i grance applications, for exanple fine fragrance applications
or perfumad_products of all kinds, for exanple | uxur gerfurres osnetic
d%? dgtk

arti cl es,Additionalier corapgsitiossr may praskali : ey or LB Hedrg {@XCIPeNtS ~ \\ashi ng
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i ncl ude I I'avour ap Ilcatlona, for xaml e, I n foocils uff s,
bever agegnatgrialsnihickenars.dflayourgnianears g é’"}ﬂ’@&ﬁlﬁ?@%ﬁﬁtso‘iwm% MWhcare
products R ihe drtS customary to use flavourants. The conpounds of
formula (1) and/or their precursor conpounds add fruity, spicy and sone

CloPuce Bohesmiahgetioy i bRSuR Wl BB BBME: FME SRR RS
i ncr easedagpiieationd Phitiedlat Bmbodiments of the invention include compositions for use In

fragrance applications, for example fine fragrance applications or perfumed products of

all kinds, for example luxury perfumes, cosmetic articles, consumer healthcare

products or household products, e.g. washing agents, detergents,. soaps and

toothpaste. Other particular embodiments include the use in ﬂa\(our applications, for

example in foodstuffs, beverages, pharmaceuticals, oral hygiene products and other

healthcare products wherein it is customary to use flavourants. '

The compounds of formula (I) and/or their precursor compounds add fruity, spicy and
some trapical aspects to fruit flavour and vegetable compositions such as citrus, chilli
and papaya. The top note of the flavour of such products Is increased and modified in a
natural direction. However, the use of compounds of formula (1) Is not limited to fruit
flavours. Thus, compounds of thé present invention may be combined with savoury,
herbal and mint flavours to enhance natural herbal and spicy flavours. In a particular
embodiment, compounds of formula (I} may be used to enhance the natural spicy
aroma and flavour of Asian curry flavours.

There now follows a series of examples that serve to illustrate the invention.



natural direction. However, the use of conmpounds of formula (1) Is not
limted to fruit flavours. Thus, conpounds of the present invention nay be
conbined with savoury, herbal and mnt flavours to enhance natural herbal

and spicy fLaypiosas! N @ particular enbodi ment, conpoundspgf, ﬁ%dﬁ%sa (1)
may be used to enhance the natural spigy aroma and flavour oF lan curry

flavours. There now follows a series of exanples that serve to illustrate
the invention. WO 02/098241 PCT/CHO02/00288 5 Synthesis Exanples Thioacetigc

acid S-Il -phenyl-ethyl) ester: in a synthesis carried our according to
Gaut hi er, mﬁﬁﬂé E , Tetrahedron Left. 27(1), 15 (1986), at room
tenperature, 16.3g of zinc iodide, 100nL of di chl oronet hane and 12.5g of
1- Phenyl - 1ImbM|abc]dmmMa 250mL round-bottom flask. To this

suspensi on, 9. 52 1 acetlc m t re. l red for 16
houlros at NG SPHIEHAT a‘i"ﬁ’é %Cffq%ﬁernﬁ E"HP'%'PY i "5’9?%8" \Enﬁ’l{ -
di chl or one2t{4),d5 (1988),cat gaom tempesatere, 16:3g\afdiredodide, I‘iOmerwdxchlbnomtthmer

u a whi 9 1200 8 1-PheFipuRRanaRRS ahed g e et ot it e ' O

pt o- 1- phenguspehsiore9.52g ofthivaceticexidds added. €he miMure éxstirdd fiay t6dokisEbe, at al .
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lithium al O/ rde an ary rare
added to alazaﬂsrwashndrmthﬁtnﬁodﬂﬁdlwskmagmsium wlpmmﬁmdmd !:G'g;enﬁ’atemtcoacet iC

i rrod 1 o aic2g B TR wih 1 BUHEH S e ey on el 2! S o

sodi um hydroxide (1 Min water) are added. The reaction mxture Is filtered

over a soﬂ'hﬂéﬂc%-p@ﬁgﬂimh%- The filtrate is concentrated to give 13.7g of
a yellow ITqui gurl by distillation

(S)-1- I\/Erc'ﬁyﬁ%ynﬁ‘ﬂsﬁéﬁmeétqq ﬁ%cordinqqo Wﬂtﬂ@kqﬁn@&’r Ehem. BLEda 384l ng t o

EP- 048071627&%( re' aq of(lt!aﬁb&?éluminaﬁﬂxyhhwaad ffontlof. Angew.
Chem Int tri henyl phosphi ne

and 35nL t'@?ﬁhém?ﬁ'?éﬁzh}&ﬂﬁa‘if §"°aﬁ5’&'§€ %géorﬂ'@fﬂﬁ‘ﬂd‘lbeﬁ?fgﬂﬁﬂ"t t Bﬁ"! flask. To this
sol ution lgy %gensiﬁn ﬂbgeéfhmba@zi@adu %Myléﬁtml)fﬁstér&m MTBE iSaddédj on is
stlrredf_{_ ? s% i[, g ? ch t EJ’ c% a} 835515 ension. A
sol ution ofhe mixturelss rred for 15h af room emperature mL ofe hyl ace ate an m

sodium hydroxide (1M in water) are added. The reaction mixture is filtered over a

sodium sulphate plug. The filtrate is concentrated to give 13.7g of a ysllow liquid which

is purifled by distillation.

(S)—1-Mercapto-] -phenvylethane:
In a synthesis carried out according to EP-04807186, Merck Frosst Canada Inc., (1992),

and Hoppe, et al., Angew. Chem. Int. Ed., 36(24), 2784 (1997), at —10 °C, 2.6g of
triphenyl phosphine and 35mL tetrahydrofuran are added to a 100mL round-bottom
flask. To this solution 1.74g of diethyl azo dicarboxylate are added. The solution is
stirred for 8 hours at —10 °C, at which time it became a beige suspension. A solution of
0.61'9 of (R)-1-Phenyl-1-ethanol, 0.78g of thioacetic acid in 7.5mL. tetrahydrofuran is
added at —10 °C. The mixture Is stirred for 16 hours at room temperature. The reaction

' mixture is concentrated, suspended In hexane and filtered. The filtrate is washed with'
brine, dried over magnesium sulfate, filtered, concentrated and purified by column
chromatography on silica gel to give 0.58g yellow liquid. This Is reacted as described in
the synthesis of 1-mercapto-1-phenylethane as described above to give 0.35g of (S)-1-
mercapto-1-phenylethane.



0.61g of (R)-1-Phenyl-1-ethanol, 0.78g of thioacetic acid In 7.5nL
tetrahydrofuran is added at -10 C. The m xture is stirred for 16 hours at
roomtenperature. The reaction mxture is concentrated, suspended in
héxane andwiid2toes2etl. The filtrate is washed with brine, PET/EH020H248
magnesi um sul fate, filtered, concentrated and purified by col um

chromat ography on silica gel to give 0.58g yellow liquid. This |Is reacted
as described in the synthesis of 1-nercapto-1-phenyl ethane as descri bed

above to :gi I@&%Eg! §_h_‘ﬁ%-:i_éihg25% gpto-1 -phenyl et hane. WO 02/ 098241
PCT/ CHO2/ él phenyl - et h?/l ). ester. room

t enper at uktgporh3erapereture,-13ged ftroercanierdmhrdethans i Sﬂ?‘&%ﬂ"\ﬁ?ﬂ"ﬁ?‘ 50nL of
putyry { iforad "Pndiduté @ shifred b fobih derfiberaRiMot 6 RBIEAA I tFerl &dold hour s,

is then ¢

the reaction. is que edd car ef ul '
add| tion @wmb@ﬁcwmeyeaeﬂﬁmlﬁmpncheﬁﬁy%m‘ agdition Qfﬂgomﬁﬂf ")H"%fhﬁ‘i"@ i s then
washed wi [-:QHQII g@FﬂQ%aﬂﬁ mﬂfu#‘@ig tl%fﬁﬁasﬁ@&m bieafboRate f difed.ovel mbgiedfinand

concentra Ive rate r’rEound n 98%

1- ( Met hyi suifats) flier@ql@n@mq&ame t°AQ'VQ)th utzr%tcwn "c*ﬁlbbﬂ?[dhom de and 25mL
tetrahydrofuran are added to a 100nL flask 5.89g (1-bronvethyl)benzene in
5nL tetrahydrofurane are added and the m xture 1is stirred for 16 hours at
room t enpifMethyithlolvtaheryleliangn i xture is extracted with MIBE brine. The

or gani ¢ | Ry®C, i2524450aREn Widnietitxidesand dsink deteahydrofuramersi added td & ao«nnand
concentrate e the | t hi %
di scl osesh @gnérgﬁgk)1§br8f1‘°ﬁﬂ&ﬁ%%é8?edﬁ"q‘:‘lnﬁ'rq%?qyggpé‘fra?%g g{j g&!f’ % tumay be
formed acgetigédfbrt6 haursat mcmptermiemtmret'l’hnieamthhaxgxtus is extractadwitrescr i bed
above, orres di ' terl he
corrpoundsﬁgbgyb"ag'r g 3 P@g?‘i}ﬁé(}a%@%@gh%[?gﬂvar rr'?é&t‘éca)slidf)'r‘ g@f"ﬁ%” sot)ar Kl i
and di f f usdnéeniatedtaigive thednethyithio dompdendin®0keyiddages to i mpart strong
fruity or spicy aspects. R7 Table | Exaznvle' Methyl, R R6, H

Table 1 discloses cohpounds of the general formula set forth below, that may be

formed according to an appropriate method analogous to those described above,

employing corresponding starting materials. In all cases, the compounds are

formulated into fragrance compositions to provide sparkling and diffusive accords, and

into foods and beverages to impart strong fruity or spicy aspects.

R2
S/
R1
R6
R7
Table 1
Exarnplé S L R I VIC T B T I N YA T
1 Methyl . H . H H
2 Ethyl H H H
3 n-butyl H H H
4 Methyl H H methyl
5 Methyl H H methoxy
6 Methyl H methyl H
7 Methyl methyl H H
8 Methyl A H H
9 Ethyl A H H
10 n-butyl A H H




1HH 2Et hyl HHH 3n- bu 1HHH 4Met hyl HHet h | 5Met hyl HHret ho 6Met hyl Hret hyl H
7Met hyl met hyl HH 8Met h 1AHH 9Et hyl AHH 10n- but yl AHH WD 02/ 098241

PgT/ CEIOE/ 00288 7 Table 1 Cont. 11Methyl AHret hyl 12Met hyl AHret hoxy

13Met hyl BH ! CHH 15Met hyl DHH 16Met hyl Amet hyl H 17I\/Et The
resi dues A %roug? E are represented b th)é forrru?/a : M\Aﬁ%&@g?gl n
residue A, Y = nethyl ; in residue B, Y = ethyl ; in reS|due C, Y = propyl
., in residue D, Y = iso-propyl ; and in residue E, Y = hydrogen. Table 2 :
Characterising data for sel ected conmpounds Exanple | 1HNWR7.4-7.2 (m 5H),

4.2 (quingkeblehfonto o (g 11) 1 7 (d_ 3H) MS138 (M) 127 105 _Q1_ 77 2
1H NVR7. 33 2 . (m 5L QMﬁth}ﬁln ntlet 1H)A"2 0. 31Ho (y 31| o mephyl 3

12 Methy A H raethoxy

13 Methyl B H H

14 ' Methyl C H H

15 Methyl D H H

16 Methyl A methyl H

17 Methyl E H H

(a) = The residues A through E are represented by the formula :-

L
Y
wherein In residue A, Y = methyl ; In residue B, Y = ethyl ; in residue C, Y = propyl ; in

resldue D, Y = iso-propy! ; and in residue E, Y = hydrogen.

Table 2 : Characterising data for selected compounds

Example
1 .
1H-NMR 7.4-7.2 {(m, 5H), 4.2 (quintet, 1H), 2.0 (d, 1H), 1.7 (d, 3H)
MS 138 (M+), 121, 105, 91, 77
2
1H-NMR 7.3-7.2 (m, §H), 3.9 (quintet, 1H), 2.0-1.9 (m, 3H), 0.9 (t, 3H)
1 MS 152 (M+), 123, 119, 103, 91,77
3 . .
1H-NMR 7.3-7.2 (m, 5H), 4.0 (quartet, 1H), 2.0-1.9 (m, 3H), 1.4-1.3 (m, 4H), 0.9 (t,
3H) -
MS 180 (M+), 147, 123, 105, 81, 77
4
1H-NMR 7.3 (d, 2H), 7.1 (d, 2H), 4.2 (quintet, 1H), 2.3 (s, 3H), 2.0 (d, 1H), 1.7 (d, 3H)
MS 152 (M+), 135, 119, 103, 91, 77
5
1H-NMR 7.3 (d, 2H), 6.8 (d, 2H), 4.3 (quintet, 1H), 3.8 (s, 3H), 2.0 (d, 1H), 1.7 (d, 3H)
MS : 168 (M+), 151, 135, 120, 105, 91, 77
6 . _
1H-NMR 7.6 (d, 2H), 7.3 (t, 2H), 7.2 (t, 1H), 2.3 (s, 1H), 1.9 (siglet, 6H)
MS 162 (M+), 137, 119, 103, 91, 77
7
1H-NMR 7.3-7.2 (m, 5H), 3.9 (quartet, 1H), 1.9 (s, 3H), 1.6 (d, 3H) .
MS 152 (M+_), 137, 121, 105,91, 77
8
1H-NMR 7.4-7.2 (m, 5H), 4.8 (quartet, 1H), 2.3 (s, 3H), 1.7 (d, 3H)
MS 180 (M+), 138, 121, 105,91, 77
9
1H-NMR 7.3-7.2 (m, 5H), 4.5 (t, 1H), 2.3 (s, 3H), 2.0 {(quintet, 2H), 0.9 (t 3H)
MS 194 {(M+), 165, 152, 135, 119, 103, 91, 77
1
1H-NMR 7.3 (d, 2H), 7.1 (d, 2H), 4.7 (quartet, 1H), 2.3 (s, 3H). 2.3 (s, 3H), 1.6 (d, 3H)
MS 194 (M+), 151, 135, 119, 103,91, 77




MB152 (M), 123, 119, 103, 91, 77 3 1HNWVR7.3-7.2 (m 5H), 4.0 (quartet,

1H, 2.0-1.9 (m 3H), 1.4-1.3 (m 4H), 0.9 (t, 3H) MS180 M+ 147, 123, 105,
91, 77 4 1 HNVR7.3 (d, 2H), 7.1 (d, 2H), 4.2 (quintet, | H), 2.3 (s, 3H),
2.0 (d, 1 HwdoZosgzsy 3H) MS152 (M+), 135, 119, 103, 91, 77 PETHORNGES3 (d,

2H), 6.8 (d, 2H), 4.3 (quintet, 1H), 388 (s, 3H), 2.0 (d, IH,1.7 (d, 3H
MS168 (M), 151 135, 120105, 91, 77 6 1HNWVR7.6 (d, 2H), 7.3 (t, 2H), 7.2
(t, 1H), 2.3 (s,1H),1.9 (siglet, 6H M152 (M), 137, 119 103 91 77 7

5H, 3.9 (quartet, 1H, 1.9 (s, 3H),1.6 (d, 3H) MB152

1-ﬁ@ il.mi.él‘l—]ﬂliigé 4=7.2 (M _5H), 4.8 (quarter, 1H} 2.3

7 (d129, 4.6 Glarld) IHY B.67(8, 1), 21+ ®INRY, 136 (G, 8H)(Mm  5H),
: m(Ma.{N(mumetzp mbl)sn m9 (t, )3H) l\/5194 (( M+)) 165,
152, 135, , 10 77 11 1HNWR7.3 (d, Zbis.d 2:;?i g‘th artet,
1H), 2.3 |(4-NER), 2. 3 137.29n)5H).4.7dq etﬁﬂ)Zﬁ/Bmgﬂet( )1.7 (@53H), 138, 3 103,
91, 77 NS/ 098241 BCBAMED 6501,8@;212 R105g91|._é79 Cont. 12 1 H NVRZ..] {d
21-1), 6.7 (d, 2H), 4.6 (quartet, , 3.6 (s, 3H), 2.1 (s, 3H), 1.5'(d,

30 Ms214 Jﬂ*mw 1511 822 25%]4%5@%% {H), 2.5 ¢, 2H), 1.7 (m, 5H), 1.0 (1, 3H)

208 (M+), 175, 165, 138, 121, 105,81, 77

15 :

1H-NMR 7.3-7.2 (m, 5H), 4.7 (quartet, 1H), 2.7 (septlet, 1H), 1.7 (d, 3H), 1.2 (t, 6H)
MS 208 (M+), 165, 138, 121, 105, 91, 77

16

1H-NMR 7.6 (d, 2H), 7.3 (t, 2H), 7.2 (¢, 1H), 2.2 (s, 3H), 1.9 (s, 6H)

MS 194 (M+), 151, 137, 119, 103, 91, 77

17

1H-NMR 10.1 (s, 1H), 7.4-7.3 (m, 5H), 5.0 (quartet, 1H), 1.7 (d, 3H)

MS 166 (M+), 135, 121, 105, 91, 77

Formulation Example 1

0.08mg/l 1-mercapto-1-phenyl-ethane was added to a fropical fruit soft drink of
composition (a) containing the fruit flavour (b). Comparing the resultant composition
with the aroma note of the starting soft drink, an additional typical top note was
detected and, at the same time, the persistence was increased significantly.

(a): Composition of typical tropicai fruit soft drink:

fal
water: 9400
orange juice concentrate 100
sugar syrup 65 Brix: 170
citric acid 50%: 5
sodium citrate:, 04
sodium benzoate: 0.15 '

tropical fruit flavour (b): 10

(b): Composition of tropical fruit flavour

Lemon ol green 100
Tangerine oil cold pressed 300
Orange oil 7.8 fold 200



13 IH-NVR7.3-7.2 (m 5H), 4.7 (quartet,1 H, 2.5 (quartet, 2H), 1.7 (d,
3H),1.2 (t, 3H MS194 (M+), 165, 138,121 105, 91, 77 14 1HNWR7.3-7.2 (m
5H), 4.8 (quartet, 1H, 2.5 (t, 2H), 1.7 (m 5H), 1.0 (t, 3H)

V5208( Mt+) . 1. 8,121,105,91,77 15 1 HNWR7.3-7.2 (m

(quartet, Ia%o,]zﬁg?%?(septiet, | H, 1.75(d, 3H), 1.2 (t, 62@@8@0?%),
165, 138, 121, 105, 91, 77 16 1H-NWR7.6 (d, 2H), 7.3 (t, 2H), 7.2 (t, 1H),
2.2 .(9,31-1), 1.9 (s, 6H Ms194 M+ 151, 137,119, 103, 91, 77 17 1 H NWVR1O0.
(s, 1 H, 7.4-7.3 (m 5H), 5.0 (quartet, 1H), 1.7 (d, 3H MS166 (M+), 135,
121, 105, §1Q9“§#f!9gPQM’;2@BQP§karrple | 0.88mg/| 1-mercapto-I-phenyl - et hane
was added tEhyhbityed cal fruit soft drinkqef conposition (a) containing the
fruit flav?\“r éf‘b . Conparing the resultant,s conposition wth the arona note
of the stafYVAEEO8#® drink, an additional dtypical top note was detected -
and, at th@ceRehyde™®, the persistence w@ | ncreased significantly. (a):

Conposi tion, of typlc tropical fruit s drink: [9] water: orange juice
concentr at ra'l‘l?géfé@%t up 65 Brix: cit ricgcf‘toaci d 50% sodiumcitrate:,
sodi um benXegicemponenb (1% &l Tdavcetin) f | avour 10b): 9400 100 170

Formulation Example 2
The effect of 1-mercapto-1-phenyl-ethane, and the structurally similar molecules

benzylmercaptan and 2-phenylethylmercaptan on an orange soft drink (blank) was
examined.

The aforementioned compounds were added at a level of 0.1 mg/L. and compared with
the blank orange soft drink. The drink containing 1-mercapto-1-phenyl-ethane exhibited
an orange, mandarin, fresh squéezed juice note with strong fruity aspects, typical of
oranges found in Asia, which is a significant improvement over the blank soft drink. In
contrast thereto, the drinks containing benzylmercaptan or 2-phenylethylmercaptan had
a strong roasted, even slightly putrid note, which did not blend well with the fruity
aspect.

Composition of orange soft drink:

la]

water: 9500
sugar syrup 65 Brix: 170
citric acid 50%: 5
sodium citrate: 04
sodium benzoate: - 0.15
orange oll 40 fold: 0.005

Formulation Example 3

Curry sauce
Sugar 120.0

Xanthan Gum 0.40



5 0.4 0.15 10 (b): Conposition of tropical fruit flavour Lenon oil
green Tangerine oil cold pressed Orange oil 7.8 fold 100 300 200 WO
02/ 098241 PCT/ CH02/ 00288 9 Sinensal fraction ex orange oil5 Ethyl

but yr at elOwalorpdsaetxanoat e5 Acet al dehyde30 Orange oi | Br azP¢BEE0209988
conponent (1 % In Triacetin)l0 Fornul®ion Exanple 2 The effect of

1-mer capt o-| - phenyl -et hane, and the structurally simlar nolecul es

benzyl mer capt an and 2- phenyl et hyl mer captan on an orange soft drink (bl ank)
was exargped. The aforenentiggred conpounds were added at a |level of 0.1
nmg/ L and conpared with the blank orange soft drink. The drink containing
1- mer captGitric-Asibny| - et hane eX¥fbited an orange, mandarin, fresh squeezed
j ui ce not ' Hdho g7y t pects, typical of oranges found In Asia,
which is l\godsifliéd;?ﬁ'cfcant 0igrrTEr o?g?rgnt over the blank soft drink. In contrast
thereto, Gmngﬂdﬂﬂs"mai ni “§-benzyi nercaptan or 2-phenyl et hyl ner capt an
had a strong roasted, even slightly putrid note, which did not blend well

with the fruity aspect. Conposition of orange soft drink: water:
Ground Garlic Powder 10.0

Ground Curry Powder 20.0
Soyarome 5.6
Tomato Paste 33.6
Vegetable Oil 104.0
Water 560.0
Chicken Flavour 24
Gourmax Coconut Milk 8.0
Curry Flavour 3.2
Total 1000.0

Preparation Method (Laboratory Scale)

1) Xanthan gum and sugar were premixed and left to one side.

2) The remalning ingredients, except flavours, were added to a pot and cooked at
medium heat until the sauce started to thicken. The premix of gum and sugar were
added and cooking contlnuéd until the temperature reached 85 degrees centigrade.
Thereafter, the sauce was left to stand for at least 5 minutes. Afterwards, the
flavours were added and stirred well to' dissolve. The sauce was then filled into
glass bottles and éterillsed. Optionally a preéervatlve such as sodium benzoate is
added to prolong the shelf life.

Curry Flavour

Anise Oil 0.6 '
Clove Oleoresin 0.3

Coriander Oleoresin 24.0

Cumin Oleoresin 8.0

Cinnamon Oleoresin 0.6

Ginger Oleoresin 2.0

Black Pepper Oleoresin 3.0



sugar syrup 65 Brix: «citric acid 50% sodiumcitrate: sodium benzoate:
orange oil 40.fold: Fornulation Exanple 3 Curry sauce Sugar Xanthan Gum
(9] 9500 170 5 0.4 0.15 0.005 120.0 0.40 WO 02/098241 PCT/ CH02/ 00288
10 Sal t 60. Owigchobsaqy ci d0. 80 Modified Starch Coflo 6724. 0 Gepetoidhan '
Powder 48. 0 Ground Garlic Powder10.0 Gyqund Curry Powder20.0 SoyarorreS
Tomat 0 Paste33.6 Vegetable G 1104.0 V\gter560 0 Chi cken Fl avour 2.4 Gour max
Coconut M 1k8.0 ,

Oleoresin Turmeric 8.0
Palm Olein g.s.
Capsicum Oleoresin 30.0
Total 1000.0

The addition of 0.01% of a 1% solution of 1-mercapto-1-phenyl-ethane added a very
natural spicy note to the curry sauce, which was well appreciated by Indian and Asian
people. The addition of 0.01% of a 1% of benzylmercaptan or 2-phenylethyimercaptan
conversely, added a burnt, roasted note to the curry sauce.

Formulation Example 4

Comparison of fragrance accords:

Either 0.004 % (w/w) of 1-mercapto-1-phenyl-ethane, benzylmercaptan or 2-
phenylethylmercaptan were added to a clementine accord as described below. At a
very low level the accord turned from orange to a natural mandarin with 1-mercapto-1-
phenyl-ethane. The sample was more sparkling, natural clementine and strongly
diffusive. When benzylmercaptan or 2-phenylethylmercaptan were used instead, the
samples were less diffusive and a disturbing sulphurous, burnt, putrid side note
appeared.

Formula of clementine accord
rose oxide

buchu leaf ol
geranyl acetate
geranyl butyrate
ethyl caprylate
(E)-2-he$<enal_
geranyl isobutyrate
cinnamic aldehyde
oxane 5% In dipropylene glycol
hexanal
(Z)-3-hexenol
linalool oxide

D OO O b DDA W OODN -



Curry Flavour3.2 Total 1000. 0 Preparation Method (Laboratory Scale) 1)
Xant han gum and sugar were prem xed and left to one side. 2) The remaining
I ngredients, except flavours, were added to a pot and cooked at nedium
heat unti|wolosasce started to thicken. The prem x of guRCHAHOXMWERS were
added and cooking continued until thelgenperature reached 85 degrees
centigrade. Thereafter, the sauce was left to stand for- at least 5
_—-Irphnut es. Afterwards, ithe flavours were added and stirred well to dissolve.
e sauce : plled into glass bottyes and sterilised. Optionally a
preser vatF@%‘Fg?hglﬁ&ggt%sodi um benzoate Is aJ<71Ided to prolong the shelf life.
%rry gl avwps pﬁnpdmoﬂ‘ss*.e M% dove Aeoresin 0.3 Coriander O eoresin 24.0
mn epr, Ci nnanon O eoresin O G nger A eoresin 2.0 Black
Pepper O @é&éhﬂr?ﬁ?% WO 02/ 098241 PCT/ CH03$00288 11 A eoresin Turneric8.0
Pal m O eing.s. Capsicum O eoresin30.0 Total 1000. 0 The addition of 0.01% of
a 1% sol uhér&gldgﬁ dg Mer capt o- 1- phenyl - et hayg added a very natural spicy
note to the currgl sauce, which was wel | apgrem ated by Indian and Asi an
peopl e. Talyl beptanaadh of 0.01% of a 1% of Benzyl mercaptan or
2- phenyl eEiHNAnliﬁraﬁéﬁf@_” conversely, addedzg burnt, roasted note to the
curry sauce. Fornmulation Exanple 4 Corrparlzon of fragrance accords: Either
0. 004 % (bhetajonsne1- mer capt o- 1- phenyl - et hak®, benzyl mer capt an or 2-
0

ethyl acetoacetate 6

gamma undecalactone 80
ethyl acetate ' 120
labienoxime 200
lemon oil ltaly 600
furonol 1% in triethy! citrate 1060
orange oil 7-fold 2000
orange oil brasil 2400
dipropylene glycol 3340

10000



phenyl et hyl mercaptan were added to a clenmentine accord as descri bed bel ow
At a very low |level the accord turned fromorange to a natural nmandarin,
wi th 1-nmercapto-1- phenyl -ethane. The sanpl e was nore sparkling, natural

cl ementi ne gly diffusive. Wen benzyl nercaptan '
2- phenyl et h%crb\%@%{azg an were used Instead, the sanples werecrll‘/(éggz.moa‘?sffusi ve

and a di sturbing sul phurous, burnt, pu’tari d side note appeared. Fornula of
clementine accord rose oxide | buchu leaf oil 2 geranyl acetate. 3
geranyl butyrate 3 ethyl caprylate 4 (E)-2-hexenal. 4 geranyl

i sobut yr at@alms ci nnanmi ¢ al dehyde 5 oxane 5% I n di propyl ene glycol 5
hexanal 6 (Z)-3-hexenol 6 linalool oxide 6 WO 02/098241 PCT/ CHO2/ 00288

12 1 soeugenol maglof & adfdtibe BRBEIEA BAMBrIANYE cbpblitd i rofnbiadh e 7 10

benzal dehyde 15 allyl heptanoate 15 cI nnanyl | onone 24
et hyl acetoacetate 60 ganma undecal act one 80 ‘

/R2

R1
R6

R7

wherein R1 represents an alkyl group having from 1 to 4 carbon atoms which may be
branched or unbranched; R2 represents hydrogen; lower alkyl, in particular methyl,
ethyl, or linear or branched propyl or butyl; acyl, in particular selected from the group -
(R3)C=0 whereln R3 represents a branched or unbranched alkyl group having from 1

- to 4 carbon atoms; or an alkoxyalkyl group, in particular selected from the group —
CH(R4)-ORS5, wherein R4 represents hydrogen or a branched or unbranched alkyl
group having from 1 to 4 carbon atoms; R5 represents a branched or unbranched alkyl
group having from 1 to 4 carbon atoms; R6 represents hydrogen or methyl; and R7
represents hydrogen, methyl or alkoxy having 1 to 4 carbon atoms.

2. A composition according to claim 1 wherein R1 is represented by methyl, ethyl,
n-, or iso-propyl, and n-, or iso-butyl.

3. A composition according to claim 1 or claim 2 wherein R2 Is represented by
hydrogen, acetyl or 1’-ethoxyethyl.

4, A composition according to any of the preceding claims wherein the compound of
formula (1) is selected from 1-mercapto-1-phenylethane, 1-mercapto-1-
phenylpropane, 1-mercapto-1-phenylbutane, 1-mercapto-1-phenylisobutane, 1-
mercapto-1 -(p-methylphenyl)-etharie, 1-mercapto-1-(p-methyiphenyl)-propane,
and 2-mercapto-2-(p-methylphenyl)-propane.

5. Aflavour or fragrance composition camprising 1-mercapto-1-phenylethane in the
form of its thioester, thioacetal, thioacetats, thioformate or thioacetaldehyde-
ethylacetal.



ethyl acetate 120 | abienoxime 200 |enon oil Italy 600 furonol 1% in
triethyl citrate 1060 orange oil 7-fold 2000 orange oil brasil 2400

di propyl ene gl ycol 3340 10000 WO 02/098241 PCT/ CH02/00288 13 Clainms 1. A
fl'avour orwo®@gesace conposition conprising a conpound of PCTaCHoeoons8a (1)
R7 wherein Rl represents an al kyl growp having froml| to 4 carbon atons
whi ch may be branched or unbranched; R2 represents hydrogen; |ower alkyl,
in particular :methyl, ethyl, or linear or branched propyi or butyl; acyl,
in particular selected fromthe group - (R3)C=0 wherein R3 represents a
branched or unbranched al kyl group having froml to 4 carbon atons; or an
al koxyal kgl gAdamurédlprpdud:ticombaslng;abempetd1d‘oftﬁcrmmlae(l)g:scde|ﬁned iRtd(dhn i- ORS,

i ng 1 r om 20ipon 1 an AERCAReRG (B 8. ARANE RpBhg R ARG HPY Y Whtnc

al kyl group 5ﬂmmllm froml to 4 carbon atons; R6 represents hydrogen or

met hyl ; and R7 represents hydrogen, nethyl or al koxy having | to 4 carbon
atons. 2. A conposition according to claiml wherein RI Is represented by
nmet hyl, ethyl, n-, or Iso-propyl, and n-, or !so- butyI 3. A conposition

accor di ngy o Rlﬂﬁ%d)?r%cl gfopaétg,lcaa/@ung@oeé|ahns ol R 86 sFbhyRiagely r 0gen.

acetyl or -et oSl tlon accor t he

precedi ng cI wmm@alnomh@mmm @fheafthnaﬁmp@d(wt) l's sel ected from

1- mer capt o- 1- phenyl et hane, 1-nercapto-|- phenyi propane,

1- mer capt o- 1- phenyl but ane, 1-nercapto-|-phenylisobutane, 1-

mer capt o- 1- (p- et hyl phenyl ) - et hane, 1-nercapto-1-(p-nethyl phenyi) - propane,
and 2- m%‘rsaptRfrag.(aﬁcéaaﬁﬂamumewhélngre@ﬁpmd &fomﬁl(aueﬁﬂe&ﬁ clairmgr ance

composttion Compltin an affiount raiging from DA o,epr!ePerably 0.001% to 0.1%.

9. A fragranced product according to claim 8 wherein the fragranced product is a
fine fragrance or perfumed product selected from a cosmetic, or a consumer
healthcare or household product selected from a washing agent, a detergent, a
soap or a toothpaste. | |

10. A composition according to any of the preceding claims comprising a precursor
of a compound of formula (1) in addition to, orin place of, a compound of
formula (1). '

11. A method of Improving a flavour or fragrance composition comprising the step
of adding thereto a compound of formula (1) or a precursor thereof.

12. A compound of formula (l)

R1
R6

R7
wherein,

R2, R6 and R7 are hydrogen and R1 is n-butyl;



formof its thioester, thloacetal, thloacetate, thioformte or

t hi oacet ai dehyde- ethyl acetal. WO 02/098241 PCT/ CH02/ 00288 14 6. A _

fl avoured product conprising a conpound of formula (1) as defined. In claim
1 present unt ranging fromO0.0001 to 500ng/ kg, ably
0.01to 5%?@@.”? . A flavoured product according to cl a?%&%@é@{ezgé ed from
a food, a beverage, pharnmaceutical, &? al hygi ene product or heal thcare
product. 8. A fragranced product, conprising conpound of fornmula (1) defined

inclaiml present In an anount ranging from0.00001 %to 1 % preferably
0. 001 % t ®20s acetyl, R6 and R7 age hydregdnpanaRicls ethytorrdbutg; t o ¢l ai m 8 wherein the

fragrance t fa f r ct selected froma
cosnetic, ﬂgﬁé g&g@hgt%é'ﬁethwbgﬁ%@gggg@%%ﬁgz&%%ihg%ghg&seI ected froma
washi ng aR2ris C;HsCFE, aCghd=0 ar I-CsldAJ=0y R1ds methyl) pad RE.and R7 ake dwdnogari;t i on -
accordi nga% any of the preceding clains conprising a precursor of a
conpound of ‘for mul aﬁéql) in addition to, or in place of, a conpound of

fornul a (RR.Is HC=0ARfds methybend RP eod RAgrehyidregedur or fragrance conposition
conprising the step of adding thereto a conpound of fornmula (1) or a
precursor thereof. 12. A conpound of formula (I) wherein, R7 R2, R6 and RY
are hydrogen and R1 is n-butyl; WO 02/098241 PCT/ CH02/00288 15 R2 Is
acetyl, R6 and R7 are hydrogen, and R1 Is ethyl or n-butyl; R2 Is acetyl,
Rl Is methyl, R6 Is hydrogen, and R7 Is nethyl or methoxy; R2 is C2H5C=0,
NC3H/C=0 or i-C3H/C=0, R Is nethyl, and R6 and R7 are hydrogen; and, R2
Is HC=O, R1 is nethyl, and R6 and R7 are hydrogen.



