WO 02/ 098241 PCT/ CHO2/ 00288 1 Fl avour and Fragrance Conpositions This
invention is concerned with flavour and fragrance conpositions containing
1- mercapwo-02ie82¢l al kanes, in particular 1-mercapto-1-phemrgiraitanessand to
met hods of flavouring or adding fragtance or aroma to a food, beverage or
a consumer healthcare or househol d product using these conpounds. The
flavour and fragrance industry is continuously interested in new

i ngr edi HMlvdu DAk F n. osit®n product a clear, natural spicy, roasted
and frui mer capt an and 2- phenyl et hyl mer capt an have

found use in the flavours industry for the strong roasted note that they
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and 2- plehplsthold predoctpising these abngpopnds.s sim | ar characteristic notes. In
fact, just such a structurally simlar nolecule -

1- mer capt o- 1- phenyl et hane - has been found in volatiles of the defence
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car bon gradtalhne iséMyth®fagrance industry, because of their characteristic dominant

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

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 fruity
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 compound of formula (1)
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branched or unbranched; R2 represents, hydrogen; a |ower al kyl group, e.g.
methyl, ethyl, or branched or l|inear propyl or butyl; acyl, in particular
sel ect ed woonio9drel group - (R3) C=0 wherein R3 represents aPorarHeossr
unbranched al kyl group having from1l oto 4 carbon atons ; or an al koxyal kyl
group, in particular selected fromthe group - CH(R4)-OR5, wherein R4
represents hydrogen or a branched or unbranched al kyl group having from1l
to 4 carbon atons; R5 represents a branched or unbranched al kyl group
having from1 to 4 carbon atons; R6 represents hydrogen or nethyl; and R7
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enantiomers were found to gave essentially simlar activity as flavour or
fragrance nmaterials, it is preferred to use the nore easily accessible and
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Ter Capt oreQIRAMICA Hutfrdl BBbdyll 1-lnoSyeti, FridndBingeopythesi sed from
conmmonl %Ca ai I%ﬂ%'stuair?f ng n&'fye’ri a1 g%éen T eagendt@ agc’:gr dlmng to synthetic
pr ot ocolreethexpi@pVn t he art. Acyl nercapt o-conpounds (i.e. R2 = acyl), e.g.
acetyl mercapt o- conpounds of the fornmula (1) may be synthesised fromthe
correspond[n? al cohol, e.g. 1-phenyl-1-propanol, and thioacetic acid in
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selected from 1-mercapto-1-phenylethane, 1-mercapto-1-phenylpropane, 1-mercapto-
1-phenylbutane, 1-mercapto-1-phenylisobutane, 1-mercapto-1-(p-methylphenyl)-
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 (I) 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
fragrance materials, it is preferred to use the more easily accessible and therefore

cheaper racemate.

The invention provides in another of its aspects a compound of formula (1) selected
from those disclosed in the Examples as Examples 3, 9, 10, 11, 12, 13, 14, 15 and 17.

The mercapto-compounds of formula (I) (i.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 (I) may be synthesised from the corresponding alcohol, e.g.
1-phenyl-1-propanol, and thioacetic acid in the presence of zinc chloride according to



standard synthetic protocols known in the art. Al koxyal kyl nercapto
conpounds of fornula (I) (i.e. R2 = al koxyal kyl) may be forned, for

exanpl e bworeeag2ing the correspondi ng nercapt o- conpound WCTHCHoRo0288xanpl e
et hyl -vinyl -ether under acid catalysss according to standard synthetic
protocols. Simlarly, the sulphides (R2 = alkyl) nmay be sinply prepared
fromthe nercapto-conpounds by al kylating at the sul phur atom according to
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i ndependent|ly may have properties as flavourants or odourants. As

precursors cone into consideration,. in.particular i npounds
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As precursors come into consideration, in particular, thioesters of compdunds of

formula (1), in particular thioesters of lower fatty acids, e.g. C to Cg fatty acids, and

carbonates of compounds of the formula (I). These precursors may be obtained by

reacting a compound of formula (I) with an acyl chloride. Other precursors include

thioacetals of lower aldehydes, for example acetaldehyde and propionaldehyde, which

may be obtained by reacting the corresponding mercapto-compound with, for example

an alkyl-vinyl-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 compounds of formula (1), whereas they are useful as
flavourants and odourants in their own right, may act as precursors for certain other
compounds of formula (1), 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



t hereof may be evident over a broad range of concentrations. For exanple,
In the case WO 02/098241 PCT/ CHO2/ 00288 4 of a food, a beverage, a
consuner Wweakwsear e product or a household product a compolrH0R/00388ecuUr SOr
may be present in amounts ranging from 0.0001 to 500ng/ Kg, nore preferably
0.01 to 50ny/ Kg. Whereas, in the case of a fragrance conposition a
conpound or a precursor may be present in a concentration ranging from
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Qt her parifiagednae fiertbodi ments include the use in flavour applications, for
exanple in foodstuffs, beverages, pharnaceuticals, oral hygi ene products

and ot hey, .healthcare products wherein it is _customar o use_ f.l.avourants.
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However ,ardh&edsetefartonmpounds of formula (1) is not limited to fruit
flavours. Thus, conpounds of the present invention may be conbined with
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application. Particular embodiments 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 flavour apblications, for
example in foodstuffs, beverages, pharmaceuticals, oral hygiené 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 tropical 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 the 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.



enbodi nent, conpounds of formula (1) may be used to enhance the natural
spicy aroma and flavour of Asian curry flavours. There now foll ows a
series ofwexanpdes that serve to illustrate the inventi onPCWOHI20038241
PCT/ CH02/ 00288 5 Synthesis Exanpl es ghi oacetic acid S-f 1-phenyl-ethyl)
ester: In a synthesis carried our according to Gauthier, Bourdon, Young,
Tetrahedron Lett., 27(1), 15 (1986), at roomtenperature, 16.3g of zinc

i odi de, Slogm_ %x ﬁ! ?Esl oronet hane and 12.5g of 1-Phenyl-1-ethylal cohol are
added t -bottom flask. To this suspension 9.52g of

thi oacetic acid is added. The m xture is stirred for 16 hours at room

t enper atTiicacefidacid Sadtphenyketkylbieder: s extracted with di chl or onet hane. The
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purified by distillation. (S)-1-Mercapto-1-phenylethane: In a synthesis
carried OHIt ac?ord' ng.tp EP-0480716, Merck Frosst Canada Inc., (1992), and
Hoppe, é—&[ﬁ&%@bﬁﬂﬁ'@g@ﬁ- Int. Ed., 36(24), 2784 (1997), at -10 C, 2.6g
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The mixture is stirred for 15h at room temperature. 5mL of ethyl acetate and 2.5mL of

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 yellow liquid which
is purified by distillation.

(S)1 -Mercapto-1 -phenylethane:

In a synthesis carried out according to EP-0480716, Merck Frosst Canada Inc., (1992),
and Hoppe, et al., Angew. Chem. Int. Ed., 36(24), 2784 (1997), at —10 °C, 2.6g of
tripheny! 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
0.61g 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.



m xture is concentrated, suspended in hexane and filtered. The filtrate is
washed with brine, dried over magnesiumsul fate, filtered, concentrated
and puri fwed2i9s2¢ol uim  chromat ography on silica gel to giPrea/dHEBmsgel | ow
liquid. This is reacted as described gn the synthesis of

1- mer capt o- 1- phenyl et hane as descri bed above to give 0.35g of (S)-1-

nmer capt o- 1 - phenyl et hane WO 02/ 098241 PCT/ CH02/ 00288 6 Thiobutyric acid
S-(1-ph I-?thyl '?‘tt terrperature 13. 8g of

1- mer ca ! ' ed in 50nL of butyryl chloride. The
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the mxture is stirred for 16 hours at roomtenperature. The reaction
m xt ure |s extracted with MIBE/ brine. The organic |layer is washed with

brine, drinsh@ihe)- H@m@tmesul fate and concentrated to give the
nethylthlo Lconpoun Table | discl oses conmpounds of t he
gener al A& TukeL4gsodium WP’B%"PBWG ?%?5%§et[?@ydﬁ°31‘r%érea% 4P Rgl t08kan

appr opr ifpkR, m@gmdoreﬁ@baﬁmuéﬁeﬁew%g téiﬁa?@ﬂ#o‘ﬂﬂﬁné‘@@’&ided%?ﬁﬂ'tﬁélm')@ure
COI’I’eSpOHdI ng starti ng materi al s. cases, he co ounds are
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aspects. ~R2 Table 1 Exanpl e R2 (a) 1 Methyl HHH
concentrated to give the methylthio compound in 90% yield.

Table 1 discloses cofnpounds 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
Example R, R B sl o R6 gl e R AR
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




2 Ethyl HHH 3 n-butyl HHH 4 Methyl HHnethyl 5 Meth 1 H H nethoxy
6 Methyl Hnethyl H 7 Meth 1 nethyl HH 8 Methyl AHH 9 Ethyl AHH 10
n-but 1 AvB oklo¥202/ 098241 PCT/ CHO02/ 00288 7 Tabl e 1 Cont PCTACH¥R0IRSR A H
met hyl 12 Methyl A H methoxy 13 MethRyl B HH 14 Methyl CHH 15 Met hyl
DHH 16 Methyl A nethyl H 17 Methyl EHH:- (a) = The residues A
through E are represented by the formula O | Y wherein in residue A Y =
mathyl_ -;Tc ei%ﬁh{jue B:"l _ ethyl ; in residue C, Y = propyl ; in residue

0

D, Y = psppropyt—rantgigrtestque 5= hygrogen—Tabte—2
Char act {: s+rg—data forl\l\%% 1ct e corrpoganua [_/I_H?J.rlpl —3—++F ;&;Jhyl =712 (m
5H), 4. 913 gH-E-et H)Me‘fhy e "”B —F {c,H H—NM5—138— M —124, 105,
i, 77 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 :-

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

residue D, Y = iso-propyl ; 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, 5H), 3.9 (quintet, 1H), 2.0-1.9 (m, 3H), 0.9 (1, 3H)
| 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, 91, 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 152 (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 162 (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
11
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




2 IHNWR 7.3-7.2 (m 5H), 3.9 (quintet, 1 H, 2.0-1.9 (m 3H), 0.9 (t, 3H
MB 152 (M), 123, 119, 103, 91, 77 3 1HNWR 7.3-7. (m 5H), 4.0 (quartet,
1H), 2.0-w092098248H), 1.4-1.3 (m 4H), 0.9 (t, 3H) M 18®C{MHB02/00283, 123,
105, 91, 77 4 1 HNWR 7.3 (d, 2H), 781 (d, 2H), 4.2 (quintet, 1 H, 2.3
(s, 3H, 2.0 (d, 1 H), 1.7 (d, 3H M 152 (M+), 135, 119, 103, 91, 77 5 1
H-NI\/R? 3 (d, 2H), 6.8 (d, 2H), 4.3 (quintet, 1 H, 3.8 (s, 3H, 2.0 (d, 1
, 1.7 {-‘h gEth M5 168 (M), 151, 135, 120, 105, 91, 77 6 IHNW 7.6 (d,
1 Pa 1 cinl nt |\ 15

(2|\H/|)+5 71 PR =2 I/ 2 ( Y e H) 2.3(0, T .L.g(o:s!bt, GH) -tv’SJ.JZ- H)
1.9 (s, ! X 18 38 2 WhEEA S
7.4-7.2 , — , D (M#)
138, 1214nyARfR 91, ¥ 3972én|dHW|?(3ua3te71@) Q@(qéalfbet 24 2.7/ (H, 3H, i‘bg:ﬁf s,
3H), 2. Dm6qui ntet, 2hba (M) Srebi1383tH, 10850194 (M) , 165 152, 19 103,
91, 77 [I T HNWR .3 (d, 28, 7.1 (d, 2H), 4.7 (quartet, T H, 2 3| (s,
3H), 2.B14s, 3H), 1{6 (d, 3H M 194 (M+), 151, 135, 119, 103, 91, }7 WO
02/ 098231HRER CHO2/ (@382 (g SHallagqaarebitl), 2.5 (t, 2H), 1.7 (m, 5H), 1.0 (¢, 3H)

MS 208 (M+), 175, 165, 138, 121, 105, 91, 77

15 n

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 (¢, 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 tropical 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 tropical fruit soft drink:

lal
water: 9400
orange juice concentrate 100
sugar syrup 65 Brix: 170
citric acid 50%: 5
sodium citrate: 0.4
sodium benzoate: 0.15
tropical fruit flavour (b): 10

(b): Composition of tropical fruit flavour

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



12 1 HNWR 7.1 (d, 2H), 6.7 (d, 2H), 4.6 (quartet, 1 H, 3.6 (s, 3H, 2.1
(s, 3H, 1.5 (d, 3H M 210 (M+), 167, 151, 135, 120, 105, 91, 77 13 1
H NVR 7. 3w0.02/098m1 5H), 4.7 (quartet, 1H), 2.5 (quartet, 2BCT/CHOZ/00288 3H),
1.2 (t, 3H M5 194 (M), 165, 138, 121, 105, 91, 77 14 IHNW 7.3-7.2 (m
5H), 4.8 (quartet, 1 H, 2.5 (t, 2H), 1.7 (m 5H, 1.0 (t, 3H M 208
(Mr) 175, 165, 138, 121, 105, 91 77 15 1 HNWR 7.3-7.2 (m 5H), 4.7
(quartet , 1.7 £d, 3H), 1.2 (t, 6H M5 208 (M),
165, 1388'%2%”@2]%3 éﬁg’%bg?g B T (d, 2H), 7.3 (t, 2H), 7.2 (t, 1
H), 2.2 EthylBHyrated. 9 (s, 6H) M 194 (M), 151, 137, 119, 103, 91, 77 17 1
H NMR 10 7.4-7.3 (m 5H), 5.9 (quartet, 1 H, 1.7 (d, 3H M
166 (M)Aﬁ%%an§§€§) 105, 91, 77 For mul atlgon Exanpl e 1 0.08ny/ |

1- mer capBoetaldehgdey| - et hane was added to3@ tropical fruit soft drink of
corrp05|tb g(evé I%onl aining the fruit flggour (b). Conparing the resultant
corrp05|t| lt 9the aroma note of thg tarting soft drink, an additional
typi cal Kepcompenem$1%deTdadetid) and, at tibe sanme tinme, the persistence was
increased significantly. (a): Conposition of typical tropical fruit soft
drink: [g] water: 9400 orange juice concentrate 100 sugar syrup 65 Brix:
170 cit Fornulstioh Bfpl®2 sodiumcitrate: 0.4 sodium benzoate: 0.15

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 squeezed 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:

[d]

water: 9500
sugar syrup 65 Brix: 170
citric acid 50%: 5
sodium citrate: 0.4
sodium benzoate: 0.15
orange oil 40 fold: 0.005

Formulation Example 3

Curry sauce
Sugar 120.0

Xanthan Gum 0.40



tropical fruit flavour (b): 10 (b): Conposition of tropical fruit flavour
Lenmon oil green 100 Tangerine oil cold pressed 300 Orange oil 7.8 fold
200 WO 02w093age4PCT/ CHO2/ 00288 9 Sinensal fraction ex oramgsi00288 Et hyl
butyrate 10 Allyl hexanoate 5 Acetaligehyde 30 Orange oil Brazil 340 Key
conponent (1 %in Triacetin) 10 Fornulation Exanple 2 The effect of
1- mercapt o- | - phenyl -et hane, and the structurally simlar nolecul es
benzyl aéﬁapt an and 2- phenyl&gﬁyl mer captan on an orange soft drink (bl ank)
was hed. The af orenent ed conpounds were added at a level of 0.1
ng/L anct;.cmrmﬁded with the @Bank orange soft drink. The drink containing
-nmerca | -ef hane e bited an orange, mandarin, fresh squeezed
le ce nﬁY‘%d&?‘Fg %/W%Wi_f%]w t%j‘{]gspects, typi cal of oranges found in Asia,
whi ch i sGufd Ohidr P&deri Npr aygoent over the blank soft drink. In contrast
t hereto, the drinks containing benzyl mercaptan or 2-phenyl ethyl mercaptan
had a strong roasted, even slightly putrid note, which did not blend well
wi t h t hegfouHd Garicsdeddr.- Compmei tion of orange soft drink: [g] water:

9500 su ar syrup 65 Brlx 170 citric acid 50 5 sodiumcitrate: 0.4
sodi um )f%é“g} 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 remaining 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 continuéd 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 sterilised. Optionally a preéervative 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



orange oil 40 fold: 0.005 Fornulation Exanple 3 Curry sauce Sugar 120.0
Xant han Gum 0. 40 WO 02/ 098241 PCT/ CHO2/ 00288 10 Salt 60.0 Citric Acid
0.80 MadwbDioeos3smarch Cofl o 67 24.0 G ound Oni on Powder 28T HG0MS\d
Garlic Powder 10.0 Gound Curry Powder 20.0 Soyarone 5.6 Tonmato Paste
33.6 Vegetable Gl 104.0 Water 560.0 Chicken Flavour 2.4 Gourmax
Coconut M | k 8 0 Curry Flavour 3.2 Total 1000.0 Preparation Method
(Laborat 31 1 Xanth gum and sugar were prem xed and left to one
si de. 2) és'lne fif'hg |ngr Pents, except flavours, were added to a pot
and coolmnamemrredl um heat upéil the sauce started to thicken. The prem x
of gum and su wer e adde d cooking continued until the tenperature
reachedacg%’S é@gre{’sghtl gragg)a(51 Thereafter, the sauce was left to stand for
at | eastTdmim nutes. Afterwart®o.g he flavours were added and stirred well
to di ssolve. The sauce was then filled into glass bottles and sterilised.
Optionally a preservative such as sodi um benzoate is added to prolong the

shel f | ifrR additionyoffd.8¥RUf 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-phenylethylmercaptan
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 oil
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

(o) NN e> TN o> BN ) NG ) B - S - N - S SC A SS N



Anise Gl 0.6 Cove Oeoresin 0.3 Coriander Oeoresin 24.0 Cumn

O eoresin 8.0 C nnanon Aeoresin 0.6 Gnger Aeoresin 2.0 Black Pepper
A eor esi rwB.0/0W102/ 098241 PCT/ CH02/ 00288 11 d eoresin TeCRErHoe/08288 Pal m
Oein g.s. Capsicumdeoresin 30.0 Jmtal 1000.0 The addition of 0.01% of
a 1% sol ution of 1-nercapto-1-phenyl-ethane added a very natural spicy
note to the curry sauce, which was well appreciated by Indian and Asi an
peopl e. The addlti nI of 0.01 %of a 1 % of_benzyl mercaptan or

2- pheny| EPPNASHCI2SEH'En  conversely, added 4 burnt, roasted note to the
curry sagerps p@psmcissonofxanpl e 4 Conparison of fragrance accords: Either
0. 004 % i of, 1- mer capt o- 1- phenyl - et hane, benzyl nercaptan or 2-

phenyl et M'%Yl(ﬂ[ﬁ]{%n were added to a cl er‘r%(ﬁti ne accord as described bel ow
At a very low level the accord turned fromorange to a natural mandarin
with 1- rca%ﬂ-@l- phenyl - et hane. The san‘gl@e was nore sparkling, natural

cl ement i RENANE¥¥F ongl y  di ffusive. Wien benzyl mercaptan or

2- pheny! giynwéprarsaet an were used instead, 14he sanples were |ess. diffusive
and a disturbing sul phurous, burnt, putrid side note appeared. Fornula of
cl ement i ABNABYGE!E®se oxide 1 buchu leafloil 2 geranyl acetate 3

geranyl pathYsrng 3 24
ethyl acetoacetate 60
gamma undecalactone 80
ethyl acetate 120
labienoxime 200
lemon oil ltaly 600
furonol 1% in triethyl citrate 1060
orange oil 7-fold 2000
orange oil brasil 2400
dipropylene glycol 3340



ethyl caprylate 4 (E)-2-hexenal 4 geranyl isobutyrate 4 cinnamc

al dehyde 5 oxane 5% in dipropylene glycol 5 hexanal 6 (Z2)-3-hexenol 6

| i nal ool wWRid®ILR4WO 02/ 098241 PCT/ CHO2/ 00288 12 i soeugen®CTATBRA0ISS 7

corps panpel nousse 10%in triethyl ciqgrate 10 benzal dehyde 15 allyl

hept anoate 15 cinnanyl acetate 20 beta ionone 24 ethyl acetoacetate 60
gamma undecal actone 80 ethyl acetate 120 | abienoxinme 200 lenon oil Italy
600 furgnol 1%in triethyl citrate 1060 orange oil 7-fold 2000 orange
oi |l br as@-?”—"ﬁdoo di propyl ene gl ycol 3340 10000 WO 02/ 098241 PCT/ CH02/ 00288
13 Cains 1. A flavour or fragrance conposition conprising a conpound of

t he formul a Aflavour or fragrance composition comprising a compound of the formula (1)

R2
s

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 wherein 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 alky!
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)-ethane, 1-mercapto-1-(p-methylphenyl)-propane,
and 2-mercapto-2-(p-methylphenyl)-propane.

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



R2\ R RI R7 wherein Rl represents an al kyl group having from1l to 4
carbon atons which nmay be branched or unbranched; R2 represents hydrogen;
| ower al kwbD,02io982parti cul ar nethyl, ethyl, or linear or braemcitedomsspyl or
butyl; acyl, in particular selected figpomthe group - (R3)C=0O wherein R3
represents a branched or unbranched al kyl group having from1l to 4 carbon
atons; or an al koxyal kyl group, in particular selected fromthe group -
CH(R4) - OR5, wherein R4 represents hydrogen or a branched or unbranched
al kyl group having from1l to 4 carbon atons; R5 represents a branched or -

unbranched 2 Havourd! praBudt@diiplising @Boinpoand ofRFHGA (B b8 WefindLincRihasent s

hydr ogen or rre%ﬁf%l; and R7 ref)r?sents h%/dro en, methyl or al kox¥ having 1
to 4 carbon PLESHE IN 3N aROU{RRGING; TR Q008 1 SAPMKke ImgrPieafablvedl-Of o1 i s
represent ed sgmgmej.hyl , ethyl, n-, or iso-propyl, and n-, or iso-butyl. 3.
A conposition according to claim1 or claim2 wherein R2 is represented by
hydr ogen, acetyl or 1'=ethoxyethyl. 4. A conposition according to any of
the preceding clainms wherein the conpound of forrmula (I) is selected from
1- mer capt o- | - phenyl et hane, 1-nercapto-1- Ioheréyl propane, 1-mercapto- 1-phenyl
but ane, - meh g@l\mugﬁdlpr}gq@%gcpgrgmttgﬁ@!m $selected from a food, a beverage,

mer capt o- 1- (dafBhdullieAeael hydreansauc ofReameh chodyet hy! phenyl) - pr opane,
and 2- mer capt o- 2- ( p- net hyl p¥1eny| ) - propane. 5. ? avour or fragrance
conposition conprising 1l-nercapto-1 -phenylethane in the formof its

t hi oester, thioacetal, thioacetate, thioformate or thioacetal dehyde-

et hyl acetal . WD 02/ 098241 PCT/ CH02/ 00288 14 6. A flavoured product

conpri sithg & BagrppertiPredustsomprising cpmaaunekefifaratla () defiiieghin clafm dsent in an

amount. v andigiesdrit AitPabl rbRAIRGREW dG000T9 B 495 SIreferdty 00094k 168, 19200/ ko.

7. A flavoured product according to claim6 selecte roma food,
beverage, pharmaceutical, oral hygi ene product or healthcare product.

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 (I) 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 (1)

R2

R1
R6

R7
wherein,

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



8. A fragranced product conprising conpound of formula (1) defined in claim
1 present in an anount ranging from0.00001 %to 1 % preferably 0.001 %
to 0.1 %wo092/0982fir agr anced product according to claim8 wreTaiHv2t0/88
fragranced product is a fine fragrangg or perfumed product selected froma
cosnetic, or a consumer healthcare or household product selected froma
washi ng agent, a detergent, a soap or a toothpaste. 10. A conposition

accor di to a ft receding clains conprising a precursor of a
corrpounggzo'lS aFS&Kﬁ%a? | 7%&3’&’&?%%0?\? 61 '%?tRWPFIS‘r%B »of, a conpound of
formul a K2 is.acdtyl, R4 igEidiag, fge; iSIHVBl;Idg‘éh,nQ'\cﬁ?‘f isﬂM@tﬁSlld&rr?ét?éﬁf; alnce f;)erOSI tion
conprising t tep addi ng, thereto a coppound of fornula or a
precur scélzg'fsﬁgﬁé(g'fa ﬁ%ﬂ&‘gﬂﬁgh'ﬂ@@' IE¥1b'rsrﬁ]|‘th3r’)'("I"’)d Ro a“ﬁ@ﬂ'ﬂrelﬁyé’m%}l‘rer ei n,
R2, R6 amd, R7 are hydrogen and R is n-butyl; WO 02/098241 PCT/ CH02/ 00288
15 R2 is acetyl. R6 and R7 are hydrogen, and Rl is ethyl or n-butyl; R2is
acetyl , %‘Sﬁ'@ﬂt%ws,mﬁ@yli gnqég,ageg??argmdqqgem.s met hyl or methoxy; R2 is
Clerr)H(err)C=0, nC(err)Herr)C=O or i-C(err)H(err)C=0, Rl is nethyl, and
R6 and R7 are hydrogen; and, R2 is HC=O Rl is nethyl, and R6 and R7 are
hydr ogen.



