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3-mer capt o- al kanol s, namely 3-nercapto- 2-net hyl - but an-28-Nxavegygr 2003

3- nmer capt o- 3- et hyl - hexan-1-ol including their stereoisonmers, to flavoring
conpositions and to food or beverage products flavored with at |east one
of these conmpounds and to a nethod for the preparation ot both

di ast ereoi soners of 3-nercapto-2-nethyl-butan-1-ol. In the food and
beverage industry flavors play a critilcal role in the appreciation of food
and beverage products. Hereafter the termflavor shall conprise as well

flavor, as also aroma and/or t&5RBOBNAOMAOVNRST ol | owi ng context all these
terns are used interchangeably. Several nercapto-al kan-1-o0l conpounds have
been identified as flavorant in food products. Thus, 3-nercapto-hexan-|-ol
has been identified in the yellow passion fruit (Passiflora edulis f.
flavicarpa) (K -H Engel, R Tressel, J. Agric. Food Chem 1991, 39,
2249), in Sauvignon blanc wine (T. Tom naga, A. Furrer, R Henry, D
Dubourdi eu, Flavour Fragrance J_ 1998, 13, 159; P. Wrkhoff, M Gintert,
G Krammer, H Sommer, J. Kaulen, J. Agric. Food Chem 1998, 46, ,10 :)
d-iii red"-Bordeaux wine (P. Bouchilloux, P. Darriet, R Henry, V.

Lavi gne- Cruege D. Dubourdieu, J. Agric. Food Chem 1998, 46, "3®5). and
is usu ]Iltypdmmummhtam halsalte@tcpasmaameﬁ‘captb aallkdngtsapai:r[e]yﬁ mleacatber .
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Hol scher et a ? é\ﬁ , soup-| nmer capt o- pr opan | -ol has
been | ddmepRFetion ol beth Sisderaplsamers qf - mercapto-2-methyl-butan-1-ol.

In the food and beverage industry flavors play a critical role in the
appreciation of food and beverage products. Hereafter the term flavor shall
comprise as well flavor, as also aroma and/or taste and in the following context

all these terms are used interchangeably.

Several mercapto-alkan-1-ol compounds have been identified as flavorant in
food products. Thus, 3-mercapto-hexan-1-ol has been identified in the yellow
passion fruit (Passiflora edulis f. flavicarpa) (K. -H. Engel, R. Tressel, J. Agric.
Food Chem. 1991, 39, 2249), in Sauvignon blanc wine (T. Tominaga, A. Furrer,
R. Henry, D. Dubourdieu, Flavour Fragrance JJ. 1998, 13, 159; P. Werkhoff, M.
Guntert, G. Krammer, H. Sommer, J. Kaulen, J. Agric. Food Chem. 1998, 46,
1076Y-ard in réd Bordeaux wine (P. Bouchilloux, P. Darriet, R. Henry, V.
Lavigne-Cruége, D. Dubourdieu, J. Agric. Food Chem. 1998, 46, 3090) and is.
usually described as having passion fruit and grapefruit character

3-mercapto-3-methyl-butan-1-ol has been found in roasted c‘:offee .(W . Holscher,
0.G. Vitzthum, H. Steinhart, J. Agric. Food Chem. 1992',':40,--‘655) and in
Sauvignon blanc wine (T. Tominaga, A. Furrer, R. Henry, D. Dubourdieu,
Flavour Fragrance J. 1998, 13, 159). The flavor description by Holscher et al.
1s sweet, soup-like.

3-mercapto-2-methyl-propan-1-ol has been identified in red Bordeaux wine (P.
Bouchilloux, P. Darriet, R. Henry, V. Lavigne-Cruége, D. Dubourdieu, J. Agric.
Food Chem. 1998, 46, 3095) and has been described as broth, sweat-like.



Bouchill oux, P. Darriet, R Henry, V. Lavigne-Cruege, D. Dubourdieu, J.
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descri bes y-nercapto-al cohols and their formate and acetate esters as

i nportant odorants and flavorants that are useful for the preparation and
nmodi fi cation of a broad range of flavdr conpositions. These conpounds have
been described as faint green, onion-like, sulfury and sweaty with a broad
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Surprisingly, it has now been found that 2 new mercapto-alkanols, namely 3-
mercapto-2-methyl-butan-1-ol of formula I

SH
)Y\OH [

and 3-mercapto-3-methyl-hexan-1-ol of formula II

HS
/\)4/\ :
OH

including all possible stereoisomers have very interesting flavor properties
that are strongly dependent on the absolute and relative configuration of the
compounds.

Especially interesting are the flavor properties of the two diastereoisomeric
forms of 3-mercapto-2-methyl-butan-1-ol, namely (u)-3-mercapto-2-methyl-
butan-1-ol of formula II1

/I\/\OH i

i
rel. configuration: unlike

and ([)-3-mercapto-2-methyl-butan-1-ol of formula IV.

SH

rel. configuration; fike



rel. configuration: unlike IIl and (I)-3-nercapto-2- rrethyl but an-1-ol of
fornula IV. SH 1V rel. configuration: |ike 28 Novenber 280¢vemper £00%s been
found that the (u)-3-nercapto-2-nethyl-butan-I-ol enantioners of formula
1l exhibit a strong onion-like note, with a surprisingly extreme |ow odor
threshold value of 4 pg/l air. Due to this extrenely strong aroma (u)- 3-
mer capt o- 2- net hyl -butan-1-ol of formilPa 11l is a valuable flavor

i ngredient, and even at concentrations of down to 0,01 ppb in water, the
fl avor th%%bsén(f@mpbghntstk@aﬁm)@ememmﬁgrﬁ mdh;,leuhﬁﬁlb;é%ﬂahQUﬂfbrtth t he

enanti Ofﬂ%hi:‘lﬂ%fﬂg @ktbifta éllgl!or?gr &‘m‘dﬁ%&{ P&% {}?Q aérqgglgngt%%gfg% | gd meat

character of a pro espec Y ati ons
of 0.1 PHY thyep %V%l#@q&m&fbam Ib@onoetdius/e:gteembhesmdgmymoaes to food

product merc@%@ﬁgin@éﬂwwwnm Qldé{%§mu@£ 19905 &bl ﬂa%g r¥ &H&i zﬁ%bévgn 100

ppb. It has been fur%ger found that H‘EJL’WS nmer capt utan-1 - ol
enant i offEPEcERUAnRAF down/lAl BPh mawﬁéfr' ersof these spmppieds qaé@ky and gassy
char act escopmitddl. & KRbebti had thd rtleesmmomeéswfd}ﬁnu?abnpire@&um/ehhﬁwe tﬁé
conpared _to formula I'11. Surprisin , It has_been

enanti omers. o
found t H§E™ 'H?‘ge rBﬁar’fﬁh‘EfﬁEfe? of *hé’@fl gre ”Gt §T*Pr“fé‘ﬁ]$‘femf"ﬁd’f9‘}/‘ﬁﬁ éF cqngeriFaionst ruj ty
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product hela

concentratio e of 100 ppb to 5 ppm
The conp: un Yso(?quF}/rP AT 58T F9aceny “’I“\s/?ré.’r“bﬂ?{%’tmllbﬁi?g ®d to any particul ar
I somer; all possible enantionmers and all mxtures are thus included wthin
t he scb@haﬁ)beehé‘urhﬁmdﬂmmﬂh that the (I}-3-mercapto-2-methyl-butan-1-ol

enantiomers of formula IV exhibit a herbaceous, onion-like, leeky and gassy
character with a far higher threshold value of about 400 pg/l air as compared
to the enantiomers of formula 1. Surprisingly, it has been found that this
compound is useful to enhance the typical natufal, fruity character of exotic
fruits at concentrations of 10 ppb to 50 ppm in a food product, preferably at
concentrations in the range of 100 ppb to 5 ppm.

The compounds of formulae IIT and IV are not limited to any particular
1somer; all possible enantiomers and all mixtures are thus included within the
scope of the invention.

It has also been found that the two enantiomers of 3-mercapto-3-methyl-
hexan-1-0l have quite different olfactory properties, the (S)-isomer exhibits
herbaceous, agrestic and green notes whereas the (R)-isomer can be described
as grapefruit/passion fruit, black currant and onion-like. Both enantiomers
exhibit an extremely strong aroma, even at concentrations of down to 0,1 ppb in
water, and are therefore valuable flavor ingredients. The (S)-3-mercapto-3-methyl-
hexan-1-ol is useful to enhance the flavor properties of food products, especially the
meaty, boiled meat character of meat products the cooked vegetable and meaty notes of
soup products. The amount of flavorant needed to impart these flavor characteristics is
depending on the food product to be flavored and is known to the person skilled in the art.
Usually the concentrations are ranging from 0,1 ppb to 1 ppm, preferably from 1ppb to
100 ppb. The (R)-3-mercapto-3-methyl-hexan-1-ol is useful to enhance the typical
natural, fruity character of exotic fruit flavors at concentrations of 10 ppb to

50 ppm 1in a food product, preferably at concentrations in the range of 100 ppb
to 5 ppm.



It has also been found that the two enantiomers of 3-nercapto-3-nethyl-
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mto the flavoring compositions exclusively or in combination with further
flavor ingredients such as esters, aldehydes, ketones, alcohols, lactones,
heterocycles as e.g. furans, pyridines, pyrazines, and other sulfur compounds

as e.g. thiols, sulfides, disulfides and the like. These components can be
combined in proportions normally used in the art for the preparation of
flavoring and a person of skill in the art is well aware how to make use of
these.

It may be desirable preparing the flavoring compositions according to the
present invention by using carrier materials, e.g. gum arabic or maltodextrin,
or solvents, e.g. ethanol, propyleneglycol, water or triacetin, yielding inter alia
emulsions. By using carrier materials or solvents the desired physical form of
the flavoring composition can be obtained. When the carrier materials build an
emulsion, the flavoring composition may further contain emulsifiers such as
mono- and diglycerides of fatty acids and the like. The flavoring composition
according to the invention may be used in spray-dried, liquid, encapsulated,
emulisified or other form.

The 3-mercapto-alkan-1-ols of the present invention may be used solely or in
combination with other flavor ingredients known by those skilled in the art.
Thus, a flavor composition may contain one or more of the compounds
according to the invention. The total content of one or more of these
compounds is preferably in the range of 0,01 ppb to 50 ppm, preferably in the
range of 1 ppb to 5 ppm, depending on the product which should be flavored.

il ed nmeat



used in flavoring conpositions in order to enhance or nodify existing
flavors in order to provide a specific flavor inpressi?8Moveregr A2 then be
incorporated into the flavoring conmpositions exclusively or in conbination
with further flavor ingredients such as esters, aldehydes, ketones,
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chromatography to get diastereomerically pure (u)-3-mercapto-2-methyl-
butan-1-ol, to be used as flavorant as described infra.

o]
. P PRCH,SH /n-Buli $ 0
H o > )\)J\ -
THF " 0

1 LiAH, / E1,0

/‘\/\ Na/NH, . s
; " “OH

rel. configuration: uniike

The procedure for the preparation of (u)-3-mercapto-2-methyl-butan-1-ol
comprises the condensation of benzyl mercaptan with tiglic acid methyl ester,
the reduction of the formed ester with lithium aluminum hydride and
subsequent debenzylation with sodium in liquid ammonia. Using this
procedure ([)-3-mercapto-2-methyl-butan-1-ol is obtained with a
diastereoisomeric purity of >30:1. The isomerically enriched product can be
used as such as flavorant to enhance the flavor properties of a food praduct, or
it can be purified by chromatography to get diastereomerically pure (1}-3-
mercapto-2-methyl-butan-1-ol, to be used as flavorant as described infra.



stereospecific synthesis of the 2 diastereoi soneric forns of 3-nercapto-2-
net hyl -butan-1-ol of fornula I, namely (u)-3-mercapto- Z8NRNPLEHEEN- | - ol

of formula IIl and (I)-3-nercapto-2-nethyl-butan-I-ol of formula IV. The
procedure for the preparation of (u)-3-nercapto-2-nethyl-butan-I-ol
conprises the condensation of benzyl nercaptan with angelic acid nethyl
ester, the reduction of the formed efter with |ithium al umi num hydride and
subsequent debenzylation with sodiumin liquid anmonia. Using this

procedure (u)- 3- r apto-2-rretg IH-btiltgm_-I-oI IS takned with a
di ast ereoi soneri r&y of zGMhﬁ_“\L_';ereri cal enrj chgd product can be
used as such as flavorant to enhanee the flavor perties-of a food
product, or it can be purified by chromatography to get Idi astereonerically
pure (u)-3-mercapto-2-nethyl- butan-1-ol, to be used as flavorant as
described infra. PhCH2SH | n-BuU THE Li AlH4 1 E120 SH re! _ configuration:
unli ke Na 1 NH3 The procedure for the preparation of LA, / ELO

(u) - 3-mer capt o- 2-met hyl - but an-1 -0l conprises the conflensation of benzyl
mercaptan with tiglic acid nmethyl ester, the reductibn of the forned ester
with lithiumalumdpum hydride and subsequent debenzylation with sodiumin

| i qui d ammoni a. Ing this proceddred,(l)-3-mereap~to-Rznethyl-butan-I-ol

is obtained with-a @8t er eoi somericpurity of heisonerically
enriched product cam be used as such as flavoran o0 €nhanteHt he fl avor
properties of food prc iluct, or it can be purified byt chromatography to
get di astereoWEFP'&f‘éPrlaij)c’rbﬁ’Fee (1)-3- nercapto-2-nethyl-butan-1-ol, to be used
as flavorant as described Infra.

The present invention is described further in the following examples showing

specific embodiments, which are presented solely for the non-limiting purpose
of further illustrating the invention.

Example 1

Preparation of (rac)-3-mercapto-3-methyl-hexan-1-o0}

(a) (rac)-3-Methyl-2-hexenoic acid ethyl ester

35.5 g of NaH (0.8 mol, 60% in oil) was washed 2 times with hexane and suspended in
450 mi of THF. The suspension was warmed to 35° C and under stirring 222.2 g (0.98
mole) of triethyl phosphonoacetate was added such that the internal temperature remained
between 35-45° C. Then 100 g (1.16 mol) of 2-pentanone was added over a period of 30
min., maintaining a temperature of 40-45°C, and stirring was continued for I h. The
reaction mixture was cooled to room temperature and the layers were allowed to separate.
The lower layer was taken up in 400 ml of H,O and was extracted 3 times wiih 150 ml of
hexane. The upper layer and the hexane layers were combined, dried over N2,SQ4 and
concentrated in vacuo and gave 172.4 g of a yellowish oil. Distillation at reduced pressure
(42 mbar, 92° C) yielded 119.4 g (77%) of (rac)-3-methyl-2-hexenoic acid ethyl ester.
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fol |l owi ng exanpl es showi ng specific enbodi nents, which are presented
solely for the non-limting purpose of further illustrating the invention.
Exanpl e | Preparation of (rac)-3-nercapto-3-nethyl-hexan- | -ol (a)
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(b) (rac)-3-benzylsulfanyl-3-methyl-hexanoic acid ethyl ester

A mixture of 62.1 g (0.5 mol) of benzyl mercaptan and 78.1 g (0.5 mol) of (rac)-3-methyl-
2-hexenoic acid ethyl ester of step (a) in 100 ml of piperidine was heated at reflux until
complete reaction was observed (48 h), cooled to room temperature. Then the excess of
piperidine was distilled off at reduced pressure (0.04 mbar, 26-33° C). The residue, 96.5 g
(68%) of (rac)-3-benzylsulfanyl-3-methyl-hexanoic acid ethyl ester, was of good purity
and was directly used in the next step.

NMR (CDCl5): 0.90 (t, CH3), 1.29 (t, CH3), 1.45 (s, CH3), 1.40-1.65 (m, 2 CHj3),
2.61 (s, CH3), 3.75 (s, CHa), 4.16 (q, CHy), 7.15-7.38 {(m, 5 arom. H}
ppm.

MS: 280 (3, M"), 235 (1), 157 (17), 122 (27), 91 (100), 83 (59), 45 (36),
29 (51).

IR (neat): 2960m, 2933m, 2872w, 1732s, 1453m, 1198m.

(c) (rac)-3-benzylsulfanyl-3-methyl-hexan-1-ol

At atemperature of 0° C to a suspension of 6.8 g (0.18 mol) of LiAlH; in 200 ml of E;O
was slowly added 50.0 g (0.18 mol} of (rac)-3-benzylsulfanyl-3-methyl-hexanoic acid
ethyl ester of step (b) under stirring such that the temperature did not exceed 10° C.
Stirring was continued for | h and under cooling acetone and then 400 ml of a saturated
NH;Cl solution was slowly added. The reaction mixture was extracted 3 times with 200 ml

of Et;O, the combined organic layers were dried over Na;SQy and concentrated in vacuo



NVR (CDC13): 0.93 (t, CH3), 1.27 (t, CH3), 1.50 (m CH2, isoner B), 1.51
(m CH2, isomer A), 1.89 (d, CH3, isomer B), 2.10 (d, 28MPvemBgngiida)
2.16, (d, CH3, isomer A), 2.60 (dd, CH2, isoner B), 4.11 (g, CH2, isomer
B), 4.12 (g, CH2, isonmer A), 5.67 (g, CH ppm Ms: 156 (26, M), 128(32),
111 (100), 95 (38), 82 (49), 69 (63), b5 (87), 41 (66),29 (66). IR (neat):
2962m 2936m 2874w, 1718s, 1649s, 12P8s, 1149s, 1106m  1040m (b)
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pressure (0.04 nmbar, 26-33 Q The residue, 96.5 g (68% of

(rac)-3-benzyl sul fanyl - 3- net hyl - hexanoi ¢ acid ethyl ester, was of good
purity and was directly used in the next step. NVR (CDC 3): 0.90 (t, CH3),

1.29 (t A (s sl . 352 : : ' , 3.75
(o o) MARERCHY o o0 BN, G fs BRI Tash Sk LG RR 5300 T2 1) |25
(1), 157 (17), 122 (27);40dbr.(Qdd)3. 786, CBa) 3-825tq, 841:), 7. bof 38 (m, pRqHeat ) :
2960m 2933m 2872w, 1Y¥825m 1453m 1198m (c) (rac)-3

-benzyl sul f anyl - 3- met hyl'-hexan-1 -ol At a tenperature of 0 Cto a

suspension of 6.8 g (O, mol ) of Li A Ln 2 g%)m of Elt‘ié was sl owy
2dded o815 g (0. 18 mol PRI VRe] Latb Al oF SR D 0eb i e Rexanci o avi d
ethyl ester of step (b) under stirring such that the tenperature did not

exceed IR (feat): St rring 388bre 2987 M3ds f237 1, D45536 10ader cool ing acetone and
then 400 m of a saturated NH4CI solution was slowly added. The reaction
m xture was extracted 3 tines with 200 ni

{(d) (rac)-3-mercapto-3-methyl-hexan-1-ol

At a temperature of -~78° C to a solution of 16.0 g (67.1 mmol) of (rac)-3-benzylsulfanyl-
3-methyl-hexan-1-of of step (¢) in 200 mi of Et;0 was added from a cylinder about 200 ml
of NHj. Then pieces of Na (ca. 4.0 g) were added until the reaction mixture remained blue
for more than 20 min. The blue colored mixture was allowed to warm up to room
temperature overnight and EtOH was added until the blue color disappeared. The mixture
was then acidified with about 2.7 M of HCl, and extracted 3 times with 150 ml of Et;O.
The combined organic layers were dried over Na;SO4 and concentrated in vacuo.
Distillation of the crude product at reduced pressure (40 mbar/130° C) gave 11.2 g (73%)

of (rac)-3-mercapto-3-methyl-hexan-1-ol in form of a colorless oil.

main flavor: passion fruit, black currant, green

NMR (CDCl;): 0.94 (t, CHy), 1.37 (s, CH;), 1.38-1.62 (m, 2 CHj), 1.70 (s, SH),
1.88 (m, CH,), 2.30 (br., OH), 3.82 (td, CH;) ppm.

MS: 148 (1, M"), 114 (12), 97 (25), 71 (37), 55 (100), 41 (68).

IR (neat): 3346br, 2959s, 2932s, 2872m, 1456m, 1046m.



of Et20, the conbined organic |layers were dried over Na-2SO4 and
concentrated in vacua 28 Novermber 2003 -8 and gave 40. &8dNayemien&UBowi sh
oil. After drying in high vacuo (0.05 nbar/150 C) 32.5 g (75% of
(rac)-3-benzyl sul fanyl - 3- net hyl - hexan-1-ol in formof a yellow sh oil was
obtai ned. NMR (CDC13): 0.90 (t, CH3), 1.30 (s, CH3}, 1.35-1.60 (m 2 CH2),
1.85 (m CHZ) 2.40 (br., OH, 3.73 (8, CH3), 3.82 (td, CH2)07.15-7.38 (m
5 arom pm M5: 238 (4 M+), 114 (13), 97 (40), 91 (89), 55 (100), 41
(28). |Rimg_ 3357br, 2957s, 2931s, 2871m 1453m 1042m (d)

(rac) - 3-nercapt o- 3- rrethyl-hexan-l-ol At a tenperature of --78 Cto a
solution of 16.0 g (67.1 mmol) of (rac)-3-benzyl sul fanyl -

3-met hyl - hexan-1-ol of step (c) in 200 m of Et20 was added froma cylinder
about 200rr1 of . Then |ece ﬁll\la (ca. 4.0 g) were added until the
reacti on Mot e-Fentd “Biopetis eelhan 20 min. The bl ue col ored

m xture was allowed to warmup to roomtenperature overnight and Et OH was
added unt (@) (rehie3 biRieitwdieoroid rgd ppearath-3 Finthylihek yirester was t hen aci di fi ed

wi th about 2.7 Mof HCl, and extracted 3 tinmes with 150 ml of Et20. The
conbi ned pg Q@él'uﬁorl SE0 8 %ﬁlogrdfeeﬂa@ve[ﬁeﬂéﬁpm §%etﬂ9[qle§Q(?Q%n% P'of* n vacua.

Distill até I(;‘le crude uct at reduced pressure 130" C) gave
11.2 g (7 E;é" + wagfad ?dale)Pf’@lOﬁéﬁéa&ftﬂa Tesnehp Pl b Wétk%bﬁnwbphlpﬂd@r JPWW§

?Ol orl )ESSwﬁfl $tirreddon7X b, abear 0 Ribes s@mmftdsmmmcm asitticukdra Blided gthe org an(R "
CDC13 1. 37 -1.62 .70 (s, S
1.88 (m %Y(%Wés E%Cl?% ""aShE‘&%j“(tﬁé’ %?‘H‘e vy ai‘%cfg"'%i“‘ do””114 (12),
97 (25), Vdcup3e regaue wourifiad by 683h-cHrRuftngraphy: (sB@ﬂ@hrhex@@@@AcZ@BZs

2872m 145{@%21\%@@7(84%) of (rac)-3,5-dinitro-benzoic acid 3-mercapto-3-methyl-hexyl ester.

NMR (CDCl): 0.97 (1, CHy), 1.44 (s, CHy), 1.40-1.72 (m, 2 CH), 1.68 (s, SH),
2.12 (m, CHa), 4.67 (t, CHa), 9.15 (d, 2H), 9.24 (¢, 1H) ppm.

MS: 342 (5, M%), 309 (2), 195 (9), 103 (12), 97 (95), 87 (25), 55 (100),
41 (21).

IR (neat): 3101m, 2961m, 2933m, 1732s, 1629m, 1547s, 1463m, 1345s,
[279s, 1168s.

(b} (15,35)- 3,5-Dinitro-benzoic acid 3-methyl-3-(4,7,7-trimethyl-3-ox0-2-oxa-
bicyclo[2.2.1}heptane-1-carbonylsulfanyl)-hexyl ester

To a solution 0f 9.8 g (28.6 munol) of (rac)-3,5-dinitro-benzoic acid 3-mercapto-3-methyl-
hexyl ester of step (a) and 2.5 g (31.5 mmotl) of pyridine in 80 ml of CCly was added under
stiming 6.82 g (31.5 mmol) of (-)-camphanic acid chloride. The mixture was heated at
reflux temperature for 48 h. Another 1.86 g (0.3 eq.) of (-)-camphanic chloride and 0.68 g
(0.3 eq.) of pyridine were added and stirring at reflux temperature was continued for 16 h.
The mixture was cooled to room temperature, 50 mi of saturated NaHCOj solution was
added and the layers were separated. The organic layer was washed with 40 ml saturated
NaHCO; solution and 40 ml of H,0, dried over MgSQy4 and concentrated in vacuo and
gave 16.0 g of a yellow oil. Chromatography (silicagel, hexane/EtOAc 4:1) of the crude
product yielded 10.0 g of an orange oil. Repeated crystallization from Et:0O in the

refrigerator gave 1.84 g diastercomerically pure (15,35)-3,5-dinitro-benzoic acid 3-methyl-



28 Novenber 2003 9 Exanple 2 Preparation of -3-nerca to -meth | -hexan-| -ol
(a) (rac)-3,5-Dinitro-benzoic acid 3-nercapto-3-net hyl = ﬁé‘i&}’?"@%‘f%@ 3To a
solution of 5.0 g (34 muol) of (rac)-3-nercapto-3-nethyl-hexan-1-ol in 20
m of CCl4 was added in portions 8.6 g (37 nmol) of 3,5-dinitrobenzoyl
chloride. The m xture was stirred for 72 h, then 10 ml of a saturated
NaHCO3 sol uti on were added, the organitc- | ayer was separated, washed with
15 mM of brine, dried over MgpSO4 and concentrated in vacuo. The residue
was purd-f4,ed- thmeiﬂyasknmhzomb'&gclatﬂﬂ1It&biaheagﬁlrbonhlsma"meﬂ]ihmeﬁerl)(- and

g autdy ulgf ol olaid LGN Ty NW@*%@E%% Sefilfionof tigghsolie 44 (o o)

1. 40- 1. mfigmatipn @233, tO]bﬁéB (s SH) 2.12 (m CH2), 4.67 (t, CHz), 9.15
(d, 2H), 9.24 (t, 1 H ppm M 342 (5, M, 309 (2), 195 (9), 103 (12), 97
(95), 87 (25), 55 (100), 41 (21). IR (neat): 3101lm 2961m 2933m 1732s,
1629m 1547s, 1463m 1345s, 1279s, 1168s_ (b) (1S, 3S) 3,5-Dinitro-benzoic
acid 3-nmet h& &4 7,7-tri net}ﬁél-S-oxo-Z-oxa- bi C%I |[% 2.1 . _
 hept aniMR EaPEBAT sul § 48y CHxlPS €5 Cib) ol & (5 ST bALES CBliy 1352856 ol )
of (rac)-3,5-dinitro- b@ﬂzw}g agquS(ngr QaptDsB(HELHY 4 shexyiH, .65 (Of step
(a) and 2.5 g (31.5 9) 3b‘$ lré dinein 80 m of CCl4 was added under

I

stirring 6.82 g (31.5 F&’é‘h’phanlc acid chloride. The m xture was
heated at reflux tenperature for 48 h. Another 1.86 g (0.3 eq.) of

(-)-canpitani ¢ chl ori desan¢).0,.M8), ¢92 (005)33&X(15), M 4[yY, i €5 (B, f&(2).added and
stirring at reflux tenperature was continued for 16 h. The m xture was

cool ed ropm t.enper at, < r at added
and theh?gi/eétﬁs wer e seﬁg(?%f"e%gbghz g%#‘c ’Ilggqu\?‘acé?\kés%égkm E%(Sn
~saturated Nal-1C03 soll&ﬁsothzwadlkﬂﬁsm of H2O, dried over MgSHA and
concentrated in vacuo and

(c) (S)-3-mercapto-3-methyl-hexan-1-ol

To a suspension of 0.28 g (7.5 mmol) of LiAlH, in 10ml of Et;O was added a solution of
1.3 g of (15,35)- 3,5-dinitro-benzoic acid 3-methyi-3-(4,7,7-trimethyl-3-ox0-2-o0xa-
bicyclof2.2.1]heptane-1 -carbonylsulfanyl)-hexyl ester of step (b) in 10 ml of THF. The
reaction mixture was stirred at room temperature overnight, quenched with 20 mi of water
and filtrated over Celite. The organic layer was separated, dried over MgSQOy4 and
concentrated in vacuo. The residue was distilied (buib to bulb, 0.06 Torr, up to 190° C)
and gave 100 mg (27%) of (S)-3-mercapto-3-methyl-hexan-1-ol in form of a colorless oil.

NMR (CDCl;): 0.94 (t, CHj3), 1.37 (s, CHs), 1.38-1.62 (m, 2 CH,), 1.70 (s, SH),
1.88 (m, CHy), 2.30 {br., OH), 3.82 (t, CH;) ppm.

(oo™ 2.5 (¢ = 0.8, CHCly)

main flavor: herbaceous, agrestic, green



gave 16.0 g of a yellow oil. Chromatography (5| | i cagel , hexane/ Et QAc 4: 1)
of the crude product yielded 10.0 g of an orange oil. ?ﬁwggwgngOOB
crystallization fromEt20 in the refrigerator gave 1.84 g

di astereonerically pure (1S,3S)-3,5-dinitro-benzoic acid 3-nethyl 28
Novenber 2003 -10

3-(4,7,7-trimethyl - 3- oxo- 2- oxa- bi cyclid[-22. 1] hept ane- | - car bonyl sul f anyl ) - hex
yl ester. X- ray study of crystals grown from CH3CN al | owed t he

determ nation of the absolute configuration at C3 to be S. NVR (CDd 3):
0.99 (s, CH3), 1.05 (s, CH3), 1.10, (s, CH3), 1.21 (t, CH3), 1.35-2.05 (m
7 H, 1.57 (s, CH3), 2.42-2.55 (m 3H), 4.58 (t, CH2), 9.15 (d, 2H), 9.23
(t, | Hixgmpete 3MS: 522 (0.1, M), 492 (0.5), 309 (15), 214 (3), 195 (3), 55
(62). IR (neat): 3104m 2965s, 2934m 2874rn, 1795s, 1734s, 1659s, 1547s,
1463m  1345s, 1279s, 1166s. (c) (S)-3-mercapto-3-nethyl-hexan-1-ol To a
suspension of 0.28 g (7.5 mmol ) of LiAlH4 in 1OM of Et20 was added a

sol ut i oPrepératidn &f (@)-Himef &St BSmetiyl Hutkinal -bl @adeenizioi ¢ acid

3-nethyl -3-(4,7,7-tri net hyl - 3- oxo- 2- oxa-

bi cycl o I I | ester of step (b) in 10 m
of THE. Jaﬂé} %eéhg@%ﬁﬂgaﬁlywﬁggw a{clﬁﬁ% yh('Eg’)ﬁ")réoom t enperature overni ght,
guenched with 20 of water -and filtrated over Celite. The organic |ayer

was sephf attf’é@per%ﬂdﬁeétf 05 \eto avigBetwnpid 3.-OgphefenBrhi ded Minfigxare) imRB0 msf due” was
distill ?HF(\bé‘aJ Rde uﬁ&'érbs;tm@né)@%-r il (2. Olfﬂol§ @f B&Qyﬁner@aﬂ%@l%@n iggluﬁgn o27% of
(S) - 3mex §o3met€\§/ hexan-1-al in %ﬁ@o g@f ) CDC13) :
0.94 ( t 23. 0.2 mod)o gllcdqg? me_Lthgge_sp 6‘2 5@90m120 )F wgs e(is F&&CUO 88 . (m
CH2) , 2m3Rufcbias allokled t8wdrn b to £3d t aﬁlir@]aﬂ@ tirrma - voas(@neindSor €5G13) main
flavor: Tnee rre%%t?(?r? yn%xture%ﬁ«z?fc&de%che%ﬂ%ﬁt?"l \f arg%; Na%)[? solution and the organic

tayer was separated and dried over MgSO,. THF and benzy! mercaptan were distilled off

in vacuo (rotary evaporator, 10 mbar/60° C) and the residue was distilled (0.1 mbar, 110-
118° C) and gave 40.8 g (85.7%) ({)-3-benzylsulfanyl-2-methyl-butyric acid methyl ester
in form of a colorless oil having a diastereoisomeric purity of 98:2 (NMR). '

NMR (CDCls): 1.22 (d, CH3), 1.28 (d, CH3), 2.57 (m, CH), 2.96 (m, CH), 3.64 (s,
CHy), 3.72 (s, CHy), 7.15-7.35 (m, 5 arom. H) ppm.

MS: 238 (3, M™), 151 (3), 147 (15), 123 (27), 91 (100), 59 (18).

IR (neat): 3028w, 2977m, 2950m, 1736s, 1495m, 1453s, 1200m.

(b) ()-3-benzylsulfanyl-2-methyl-butan-1-ol

At a temperature of 0° C to a suspension of 4.78 g (126 mmol) of LiAlH, in 150 ml of
Et,0 was added a solution of 20.0 g (84 mmol) of ()-3-benzylsulfanyl-2-methyl-butyric
acid methyl ester of step (a) in 100 ml of Et;0. The reaction mixture was allowed to warm
up to room temperature, stirring was continued for 5 h. Then H,O was slowly added until
no more H, evolution was observed. The reaction mixture was filtrated over Celite, the
organic layer was dried over MgSQ, and concentrated in vacuo. Distillation of the crude
product at reduced pressure (0.05 Torr/110° C) gave 15.5 g (87%) of (/}-3-benzylsulfanyl-
2-methyl-butan-1-ol.



-11 Exanple 3 Preparation of (1)-3-nercapto-2-nethyl-butan-1-ol (racem c)
(a) (1)-3-benzylsul fanyl-2-nethyl-butyric acid methyl &8thvember2003
tenperature of 0 Cto a solution of 13.0 m of n-BuLi (1.6 Min hexane) in
500 M of THE was added under stirring 236 m (2.0 not) of benzyl
mercaptan. Then a solution of 23.6 g ;0 2 nmot) of tiglic acid methyl ester
in 500 M of THE was added. The reacti®n nixture was allowed to warm up to
roomte g?{it}gﬁeand |rr| ng was continued for 3.5 h. The reaction

mi xt ur e hed w£R Gootm 18P @ SThNIS CoPR.i bH7 &ndCHhe2 8¢ dahi c_

| ayer was separated andHJs3.ed-3m8efm MIBDS 3.74HE, apd) bergyh 8TRI GaphAn
distilled off in vacua r%rot ary evaporator, 10 nbar/60 C) ‘and the r SI due
was distilled (0.1 nbaPP™110- 118 C) and gave 40.8 g (85.7%

(1) -3-benzyl sul fanyl -2-nmethyl -butyric acid methyl ester in formof a

col or | ed85:0i | havi ng a2l &M ISGIERB Opat (100)0f5 @38),21(NVR) . NMVR (CDA 3):
1.22 (d, CH3) 1.28 (d, CH3), 2.57 (m CH), 2.96 (m CH) 3.64 (s, CH3),

3.72 7.15-7. 8 151 (3), 147
(15),(?2% 91 (108?81%?*93 @9%&?% 235’[9)87%/5(}55&% m&lﬁ%om (1)7365,
1495m 14535 1200m (b) (1)-3-benzyl sul fanyl -2-net hyl-butan-1-ol At a

t enperat ure of O Cto a suspension of 4.78 g (126 mol) of LIAAIH4 in 150 m
of Et20 was added a solution of 20.0 g (84 mmol) of

(I) 3- b@;:{p}[ﬁyﬂefﬁﬁwz GBI Bulanbubyric acid nethyl ester of step (a) in 100
of Et20. The reaction m xture was allowed to warm up to room

terrperat r @(}l rrl\ri\%l{was continued for 5 h. Then H20 was sl ovaoy added
unti | UPPBCRdensss S eccylinper inkoa cpldnilankx elird \Aﬁsan

filtrat eﬂab\p&rce@f Nb &verd BddedQingif A ibfuel @Y&@e&@ﬁe(ﬂ TR uAd&r stﬁ’ﬁiﬁq 4and
cr prod ct at duc

or essur @) o5 R Psugyt TGl By adfed sr orayscSpPa A -

2- met hy redbtibmmnixture dlecard8 chloviesd)ahe 200 3ddition was continued until a blue color
persisted again. Stirring at -78° C was continued for 1 h, then the mixture was quenched
with saturated NH,4Cl solution until it became colorless, acidified with 100 ml 2N HC! and
extracted with Ef;O. The combined organic layers were dried over MgSQO4 and
concentrated in vacuo. The crude product was distilled at reduced pressure over a 10 cm
Vigreux-column (0.15 Torr/60° C) and gave 5.8 g (86%) (/)-3-mercapto-2-methyl-butan-1-
ol in form of a colorless oil having a diastereoisomeric purity of 40:1 (NMR).

NMR (CDCls): 0.90 (d, CH;s), 1.28 (d, SH), 1.37 (d, CH;), 1.72 (s, OH), 1.86 (m,
CH), 3.28 (m, CH), 3.60 (m, CHy) ppm.

MS: 120 (12, M), 102 (3), 86 (55), 71 (60), 61 (89), 45 (89), 41 (100),
31 (83).
IR (neat): 3356br, 2964s, 2926, 28763, 1450m, 1379m, 1039s.

main flavor: herbaceous, onion-like, leeky, gassy



-12 NW\R (CDCI 3): 0.89 (d, CH3}, 1.29 (d, CH3), 1.60 (t

2.84 (qd, CH), 3.37-3.68 (m CH2), 3.74 (d, CH2), 88%%8”‘{31%52 ®33rom  H)
ppm Ms: 210 (6, M+), 151 (7), 123 (9), 91 (100), 45 (17), 31 (8). IR
(neat): 3381br, 3028w, 2961s, 2921s, 2875s, 1494m 1452s, 1029s. (c)

(1) -3-nercapto-2-nethyl -butan-1-ol About 200 ml of NH3 were condensed from
a cylinder into a cold flask at -78 cland snall pi eces of Na were added
until a blue color persisted. Then under stirring 3.47 g (64 nmmol) of

(1) - 3-benzyl sul fanyl - 2-nmet hyl -butan- |1 -ol were added in small portions.
Since the reaction mxture becane colorless, the Na addition was conti nued
until a blue color persisted again. Stirring at --78 C was continued for 1
h, then the m xture was quenched w th saturated NH4ACl solution until it
became Estmpleess, acidified with 100 M 2N HCl and extracted with Et20.
The conbi ned organic |ayers were dried over MgpSO4 and concentrated in
vacuo. The crude product was distilled at reduced pressure over a 10 cm

Vi gr eux- colunn (0.15 Torr/ 60 C) and gave 5.8 g (86%

(1) - 3- mBrepa f fee sptoaZrmethyib -plr{racamial col orl ess oil having a
dlastere0|soner|c purity of 40 1 (NNR) NNR (CDCI3) 0.90 (d, CH3), 1.28
(d, SH (a):tlvéi b@ﬁzgl%hyl L rfehill Hutyedacidlm&Byl(dfer CH), 3.28 (m CH), 3.60 (m
CH2) ppm 12, M), 102 (3), 86 (5%) 71 (60), 61 (89), 45 (89), 41
(100) 31(83) 3356hr, 2964s, 9 2876s, 1450m. 1379

1039s_ e ‘F‘P&%Ff’ %ng?‘g;@@oagluu%p R0 imde ”?@é'k 16N i hexanaydn oRb & H 2003

- 13 ExaopTeIRwR efdudalisanl (0 (el) 6 beRrAanéoapla EltHay | a- it d£-2316 gragen C)
mol) of angelic acid methyl ester in 500 ml of THF was added. The reaction mixture was
stirred at 0° C for 3.5 h, quenched with 200 ml of a 5% NaOH solution. The organic layer
was separated and dried over MgSO,. THF and benzyl mercaptan were distilled off in
vacuo (rotary evaporator, 10 mbar/60° C) and the residue was distilled (0.1 mbar, 104-
130° C) and gave 28.2 g (59%) (u)-3-benzylsulfanyl-2-methyl-butyric acid methyl ester in
form of a colorless oil having a diastereoisomeric purity of 9:1 (NMR).

NMR (CDCl,): 1.18 {d, CHj), 1.20 (d, CHj), 2.65 (m, CH), 3.03 (m, CH), 3.66 (s,
CH;), 3.72 (s, CH»), 7.15-7.35 (m, 5 arom. H) ppm.

MS: 238 (3, M), 151 (2), 147 (12), 123 (22), 91 (100).

IR (neat): 3029w, 2975m, 1736s, 1495m, 1453s, 1199m.

(b) (&)-3-benzylisulfanyl-2-methyl-butan-1-ol

At a temperature of 0° C to a suspension of 4.78 g (126 mmol) of LiAlH, in 150 ml of
Et,0 was added under stirring a solution of 20.0 g (84 mmol) of («)-3-benzylsuifanyl-2-
methyl-butyric acid methyl ester in 100 ml of Et;0. The reaction mixture was allowed to
warm up to room temperature and stirring was continued for 5 h. Then H.0 was siowly
added until no more H; evolution was observed. The reaction mixture was fiitraied over
Celite, the organic layer was dried over MgSOy and concentrated in vacuo. Ris:illation of
the crude product at reduced pressure (0.05 Tort/100° C) gave 14.7 g (83%) of (w)-3-
benzylsulfanyl-2-methyl-butan-1-ol having a diastereoisomeric purity of 6.5:1 (NMR).

CH)



(a) (u)-3-benzylsul fanyl-2-nethyl-butyric acid nethyl §t r Atb

tenperature of 0 Cto a solution of 13.0 m of n-BuLi ? . ﬁr%%g?ane) in
500 M of THE was added 236 ml (2.0 nol) of benzyl nercaptan. Then a
solution of 23.6 g (0.2 nol) of angelic acid nmethyl ester in 500 m of THE
was added. The reaction m xture was stirred at O C for 3.5 h, quenched
with 200 -m of a 5% NaCH sol ution. Th&-organic | ayer was separated and
dried over I\/8804 THE and benzyl nercaptan were distilled off in vacua
(rot ar yN&RhoPAOr , 100M6dd/ 68 0)L. Hn@i Udﬂa)rle%] GueH)as .8di (at,iCHEp . 180(m, nbar,
104- 130 C) and gave 2. 9 I f th butyric
acid nethyl ester in ?gg $ [gl/%::o orl e ge(gllzl%/) Zgglﬁgﬁlgmgsgg e# Pglomerl C
purity of 9:1 (NWR). NI\/R&CDC+13;.1.18 Cd 1.20 (d, CH3), 2.65 (m
cH), 3.08:(m CH), 3.681¢6 MeiSIE)A23(®), 9 02)),,437(@5 7.35 (m 5 arom H)
ppm IVB 238 (3, M), 151(2), 147 (12),123 (22), 91 (100). IR (neat): 3029w,
2975m 17R@Seat)1495m 14533776k 198w, 05435( 2'923‘53287*%”174}%&1‘“1&?2%'1022?3”9'[ hyl - but an-
1-01 At a tenperature of O Cto a suspension of 4. of
LiAIl-1; in 150 mM of Et20 was addéd under stirring a soI ution of 20.0 g
(84 mmol ) of (u)-3-benzyl sul fanyl-2- nmethyl-butyric acid nethyl ester in
100 M of Et20 The reaction m xture was allowed to warmup to room
tenperature and stirring was continued for 5 h. Then H30 was slowy added
until no nore H2 evol ution was observed. The reaction mxture was filtrated
over Celite, the organic |l ayer was dried over MgSO4 and concentrated in
vacua. ?a' ' ion of the crude product at reduced pressure (0.05

Torr/ 100 C 8 ave 14.7 g (83 /,) of (u)-3- _
benzyl s(9)f ah3+beazm1ﬁwbmml+bum halii ng a di ast ereoi soneric purity of

6.5:1 (NVR). 28 November 2003 - 14 NMR (CDC13):0.95 (d CH3), 1.22 (d,

CH3) , 1A17%u( Q@O gl"l)f N:H3&§eré %rﬁﬁﬂ)sed %t07 3 ﬂﬁm atCH)BP @;@Ozfﬁ z/%re(d
cH2). 7. (m 5 ppm 9 1 ?

(100), 2 e(dlyl)'lul a blue color persisted. Then under stlmng mmol) of (u -3-

benzylsulfanyl-2-methyl-butan-1-ol of step (b) were added in small portions. Since the
reaction mixture became colorless, Na addition was continued until a blue color persisted
again. Stirring at —78° C was continued for 1 h, the mixture was quenched with saturated
NH4Cl solution uatil it became colorless, acidified with 100 m! 2N HCI and extracted with
Et;O. The combined organic layers were dried over MgSQs and concentrated in vacuo.
The crude product was distilled at reduced pressure over a 10 cm Vigreux-column (0.06
Torr/47° C) and gave 3.0 g (62%) (u)-3-mercapto-2-methyl-butan-1-ol in form of a
colorless oil having a diastereoisoméric purity of 6.5:1.

NMR (CDCly): 1.00 (d, CHy), 1.35 (d, CHy), 1.51 (d, SH), 1.78 (m, CH), 1.97 (br,
OH), 3.08 (m, CH), 3.65 (d, CH,).

MS: 120 (13, M"), 102 (4), 86 (58), 71 (62), 61 (90), 45 (79), 41 (100},
31 (76).
IR (neat): 3353br, 2965s, 2928s, 2876s, 1449m, 1379m, 1034s.

main flavor: strong onion-like, brothy character



| R (neat):3377br, 3028w, 2963s, 2923s, 2875s, 1494m 1452s, 1029s, (c) (u)-3
- benzyl sul fanyl - 2-net hyl -butan- | -oi About 200 ml of NENNEMPER 8P ns ed
into a flask at --78 C and smal| pieces of Na were added until a blue

col or persisted. Then under stirring 9.5 g (40 mmol) of (u)-3-

benzyl sul f anyl - 2-met hyl -butan-1-ol of step (b) were added in snall

portions. Since the reaction m xturelbecane colorless, Na addition was
continued until a blue color persisted again. Stirring at -78 C was
continued for I h, the m xture was quenched with saturated NHACI sol ution
until it becanme colorless, acidified with 100 mM 2N HCl and extracted with
Et 20. The conbi ned organic |ayers were dried over MgJSO4 and concentrated in
vacuo. The crude product was distilled at reduced pressure over a 10 cm

Vi gr euxgg@hpes (0.06 Torr/47 C) and gave 3.0 g (62% '
(u)-3-nmercapto-2-nethyl-butan-1-ol in formof a colorless oil having a

di astereoi soneric purity of 6.5:1. NMR (CDC13): 1.00 (d, CH3), 1.35 (d,
CH3), 1.51 (d, SH), 1.78 (m CH), 1.97 (br, OH), 3.08 (m CH), 3.65 (d,
CH2) . MBlavé2fstf iBfool{ ) . 102 (4), 86 (58), 71 (62), 61 (90), 45 (79), 41
(100), 31 (76). IR (neat): 3353br, 2965s, 29285 2876s, 1449m 1379m

1034s. in.flavor: oni on- racter 28 Novenber 2003 -
15 ExafpPsebass Syipe S 2B Bk o AR Y e 1R} 13 PREAES) | owi ng

conposition (parts by melght) was prepared: water10 HVP30 thiamn HC 10
snmoke extr astakd

HVP 30
thiamin HCl 10
smoke extract 50
total 100

With this meat base the following bouillons were prepared:

Bouillon A (reference}
starting material: bouillon fat free
added thereto:

meat base 100 ppm

Bouillon B

starting material: bouillon fat free

added thereto:

meat base 100 ppm

(rac)-(u)-3-mercapto-2-methyl-butan-1-ol I ppb



Bouillon A (reference) starting material: bouillon fat

neat base 100 ppm Bouillon B starting material: bouillon fat free added
thereto: neat base 100 ppm (rac)-(u)-3-nercapto-2-nethyl-butan-1-ol | ppb
28 Novenber 2003 -16 Bouillon C starting material: bouillon fat free added
thereto: neat base (R) -3 -nercapto -3léenethyl-hexan- | -o | 100 ppm 1 ppb
The bouillons A and B have been conpared in a blind test by an expert panel
of 6 flavoBougilen CThe panel judged the bouillon B to have a fuller, nore
bouill on-11i ke aroma mﬁth i ncreased neaty and fatty notes. The bouillons A
and C have & d test by an expert panel of 6

flavori sts. %ﬁggpane rllnﬁﬂhﬁhé%ouillon Cto have a fuller, sweeter, nore
bouill on-1ike aroma mnth i ncreased chi cken-neat, fatty and oni on notes.

total 100 Wth this neat base the foll ow ng bOUI||OnS qggfﬁg Z@)
3 heret o:

added thereto:
meat base 100 ppm
(R)-3-mercapto-3-methyl-hexan-1-ol 1 ppb

The bouillons A and B have been compared in a blind test by an expert panel of 6
flavorists. The panel judged the bouillon B to have a fuller, more bouillon-like aroma with
increased meaty and fatty notes.

The bouillons A and C have been compared in a blind test by an expert panel of 6
flavorists. The panel judged the bouillon C to have a fuller, sweeter, more bouillon-like
aroma with increased chicken-meat, fatty and onion notes.

Thus, in both tests the present flavor components enhance the bouillon or meat character,
respectively.

Example 6

Flavor test in beverage

Flavoring compositions A and B having a passion fruit flavor were prepared using the
* following ingredients (parts by weight):

Ingredient A B

Hexyl butyrate 96 96

Ethyl hexanoate 82 82



Thus, in both tests the present flavor conponents enhance the bouillon or
meat character, respectively. Exanple 6 Flavor test i ndhhyendge 2Blavoring
conpositions A and B having a passion fruit flavor were prepared using the
followi ng ingredients (parts by weight): Ingredi ent AB Hexyl butyrate9696
Et hyl hexanoat e8282 28 Novenber 20C3 -17 ci s-3-Hexenol 8686 Linal ool 3l 31
Hexanal 99 Citrall |11 |1 Methyl 2-octendat-e3434 Furonol 4848 Hexanoi c aci d6868
Orange oil 247207 Cci nene6969 2- Met hyl - hept anoi ¢ aci d2727 2- Hexenoi ¢

aci d137137;.0l.8:.355exenyl acet at e5555 g 86

(rac) - 3- Mercapt o- 3- net hyl - hexan-1-ol -40 totalbeOlOOO The "passion fruit
flavoring, conpositions A and B have been added, at 2 drops per 100 m

bever age %Hﬁ 200 ng/1), to a standard stildl beverage tHat was prepared
by 145 dilution

Hexanal 9 g
Citral 3 g
Methyl 2-octencate 34 34
Furonol 48 48
Hexanoic acid 68 68
Orange oil 247 207
Ocimene 69 69
2-Methyl-heptanoic acid 27 27
2-Hexenoic acid 137 137
cis-3-Hexenyl acetate 55 55
{rac)-3-Mercapto-3-methyl-hexan-1-ol - 40
total 1000 1000

The passion fruit flavoring compositions A and B have been added, at 2 drops per 100 ml

beverage (about 200 mg/l), to a standard still beverage that was prepared by 1+5 dilution

of a beverage syrup of the following composition (parts by weight):

Ingredient

Sugar Syrup, 65 Bx 1033
Sodium benzoate 1
Trisodium citrate 2
Citric acid anhydrous, 50% w/w in water 50



of a beverage syrup of the follow ng conposition (parts b

i ngredi ent Sugar Syrup, 65 Bx1033 Sodi um benzoatel Tri g%&%{!ﬁﬁ”é?%? Be 30
Citric acid anhydrous, 50% w w in water 28 Novenber 2003 -18 Water, cold
filled up to 1000 m The thus prepared passion fruit drink AA containing
the flavoring conmposition A and the passion fruit drink BB containing the
flavoring conposition B with about 5 ppm of a conpound of the present

i nvention, namely (rac)-3-mnercapto-3-nethyl-hexan-1-ol, have been

eval uat e‘ﬂ’aten @ldfilledug @sto0bynlan expert panel of 6 flavorists. The panel

j udged thepasstron frurt—drimk BBtohave—~anore—rounded—off passion fruit
flavor wwth typical exotic fruit character, having a greener, fresher and
fruitier character than fruit drink A A Wile the invention has been

i1l ust r'@h@ﬂ'm@?ﬁépﬁ@ﬁ%kﬁ%ﬂfrﬂt HAnk A9P&SHaihRgithd H%%k'cﬁ%&)oﬁﬂgﬁ | fRnhs and

nodes of pra ';f e ap a rent tot ose ski’l In the art that
vari ouspzh%’t?f‘ ‘Fméﬂﬁamh‘tﬁ"@? 9Fing GRRPOBRIOR A WIthiabP L PRIRPER t i ng from

the scog@npdimd o‘f Ither pr&se@f inﬁvbﬂidnnﬂﬁﬂélygfbc)ﬂcrﬁé}‘éﬁbtﬂgl -Metly8edanVESL howe 1S not
enbo t s and pr.act ce 28

be Iim edto ratjve es
NovenbeP I taER itr L IG! b eRER e 2 GNP Tsbul s PatebRIRE G ¢ ho
f or ni ul passeh.frdodrinkgsB ad have: a mote dsendeldloff passion fruit flavor with typical exotic

fruit character, having a greener, fresher and fruitier character than fruit drink AA.

While the invention has been illustrated and described with respect to illustrative
embodiments and modes of practice, it will be apparent to those skilled in the art that
various modifications and improvements may be made without departing from the scope
and spirit of the invention. Accordingly, the invention is not be limited to the iltustrative

embodiments and modes or practice.



and the enantioner thereof. 2. 3-nercapto-2-ncthyl-butan-|-ol having the

formula SH OH rel. configuration: like and the enanl?%Pﬁﬁ?mPﬁ%@QQﬁ IV 3_

3--nmercapto-2-nethyl -butan -L-0l enriched in a ratio of nmore than 6:1 in

t he di astereoner having the Eornmu La SH IEE rel. configuration: unlike. 28
Novenber 2003 -20 4 3-Rl ercapto--2-nethyl-butan-i-oL enriched in a ratio
of. nore than 30:1 in the diastereomer having the formula SHJ[V rel
confiqurarion: like. 5- Use of a conmpound of any one ofthe clains Ito 4 as
flavorant. 6. A flavor conposition ceqtaining at |east .one of the conpounds
of claims 1 to 4. 7 The flavor conposition of claim®6 containing a

st ereoi soner of the conmpound of clgimy,e | or mxtures there4 8 -The flavor
conposition of claial 6 containinga Stereoi soner of the conpound of claim
3 or mxtures thereof

.

1. 3-mercapto-2-methyl-butan-1-ol having the formula

/1\Y/\OH i

rel. configuratioa: unlike

and the enantiomer thereof.

2. 3-mercapto-2-meihyl-butan-i-ol having the formula

SH
oH v
rel. configuration: like
and the enanliomer thereof.
3. J-mercapto-Z-methyl-butan-l1-0l enriched in a ratio

of more than 6:1 in the diastereomer having the

formula

SH

)\./\O f

rel . configuration: unlike.




9 . Aflavor conposition of any one of the 'clains 6 to 8 containin
al together one or nore ofr the conpounds in the rangeZ@ﬁ“aﬁﬁﬁFFQO@g ppb to
50 ppm_10. A food or beverage product containing a flavor conposition of
anyone of the clains 6 to 8. - Abstract FLAVOR COMPOUNDS The present
invention relates to 3-nercapto-2-nethyl-butan-1- ol and 3-

nmer capt o- 3- net hyl - hexan-1-ol including their stereoisoners, flavoring
conpositions and to food or bevgrage products flavored with at | east one of
t hese conpounds. -20-

4. J-mercapto-2-methyl-butan-1-ol enriched in a rattio
of more than 30:1 in the diastereomer having the

formula -

SH

OH

v
rel . coafiguration: like.

5. Use ofacompound of any one of the claims | to 4 as flavorant.

6. A flavor composition containing at {east one of the compounds of claims 1 to 4.

7. The flavor compomtlon of claim 6 containing a steceoisomer of the compouand of claim

1 or mixtures thereof.

- 8 -The flavor composition of claim 6 contaiatag a stereoisomer of the compound of claim

3 oc mixtures thereof.

9. A flavor composition of any one of the claims 6 to 8 containing altogether one or more of:

the compounds ta the range of about 0,01 ppb to 50 ppm.

10. A food or beverage product containing a flavor composition of any one of the claims 6 to 8.






