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1 DESCRIPTION Flavor Composition or Fragrance Composition, and
Flavor- Improving Agent 5 Technical Figld [0001] The present invention
relates to a flavor composition or fragrance composition which can satisfy
diversified re- 10 quirements for flavored products, as well as to a flavor
improving agent which can improve the quality and release of odor of a
beverage or food. More particularly, the present invention relates to a
flavor composition or fragrance c%ﬁ%ggﬁ%?\q}ﬁhich comprises an optically
active S-alkyl 2 15 methylbutanethioate as an active ingredient, a flavor-
or fragrance-added product, a flavor-improving agent which com- prises
Fanopticallipaptivel Sialkyl 2>methyibgtanetiioatecas @pidctive ingsdient L avor-
and a beverage or food having an im- proved flavor. 20 Background Art
Ifﬁ@ﬁﬁffjl\ﬂgné%‘?fhte compounds which have been used as a flavor
component, a fragrance component or a flavor-improving agent 25 in
beverages, foods, cosmetics, etc., are racemic forms. For example,
Tsciai 22metliyibGtanethioates are known to be pre- sent as racemic
{f%rm in natural products, particularly in fruits and beer (non-patent
literatures 1 to 13). Of these racemic S-alkyl 2-methylbutanethioates,

S-meth¥h2 3pmaethyibutamethiddtenin paktditar, isdn asefor the pgipagesition
é%O%Qgé@ﬁﬂgQOE%§%8%§t%%£d%ﬁ¥é%“@@ﬁ“%ﬁ%@%%?r%ﬁwexsified re=-
guirements for flavored products, as well as to a flaveor-
improving agent which can improve the gquality and release of
odor of a beverage or food. More particularly, the present
inventicn relates to a flavor composition or fragrance compo=-
sition which comprises an optically active S-alkyl 2-
methylbutanethicate as an active ingredient, a flavor- or
fragrance-added product, a flavor-improving agent which com-
prises an optically active S-alkyl 2-methylbutanethicate as
an active ingredient, and a beverage or food having an im-

proved flavor.

Background Art
(00021

Many of the compounds which have been used as a flavor
component, a fragrance component or a flavor-improving agent
in beverages, foods, cosmetics, etc., are racemic forms. For
example, S-alkyl 2-methylbutanethiocates are known te be pre-
sent as racemic forms in natural products, particularly in
fruits and beer (non-patent literatures 1 to 13). O0f these
racemic S-alkyl 2-methylbutanethiocates, S-methyl 2=

methylbutanethiocate, in particular, is in use for the purpose
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feeling of ripe fruit. [0003] The flavor component or fragrance component
comprising 5 such a racemic S-alkyl 24methylbutanethioate as an active
in- gredient is satisfactory to some extent in that it provides a good
fermentation odor or a feeling of ripe fruit; however, it is not sufficient.
Also, the flavor-improving agent com- prising the racemic S-alkyl
2-methylbutanethioate as an ac 10 tive ingredient, still has much room for

© mpreREntert I ref IaseGrEddt: [(DD4PMRANRAIIE, R ConfiédtiohRith °» o &

f%ﬁ%ﬂ%‘%@ q_f:EB% odar;sous component of cheese, there was made a
chromatographic 15 analysis on S-methyl (S)-2-methylbutanethioate and
. Fddemic S methyl 2-methylbutanethioate, and their odor characteristics
were reported (non-patent literature 14). Also, in_connec- tion with the ;e
L
analysis of t e%‘égfgugocmo?‘r?f}oen#nt of ho%%ﬁg aél(ﬁ)eF c %fn cleristic o CHpELELIT

stagenic Scmethy Zmethyhutarattioaieb2@ aastrepored. @onspatentive in-
literature 8). [0005] According to the descriptions in these literatures, the

IBGGH ERdrat e bf FACEIE 5- et emetHyiltanthickts iswikf ovides 2
gShawberny, anspatent Werature 14), of cooked 25 vegetgbler sulphyry-Qfvever,

soapy/fatty (non-patent literature 8), and the odor characteristic of
18-methpi(s) s éthyiiitanethioate is Flisbefy INeF-paldtt Herafuré 48yt com-

pgggﬁﬁh\@ﬁ%e&geﬂ% 9!:th§§sg@%ﬂ%&@&@g@@&@%@&{%ﬁ&a@é an ac-

- utanethioate, such as S-met

tiethyingaeethioate. Frther, éach ofithésereportsfevalisatedonhetiie in re-

odor characteristics of single compounds, hav-
iease of odor.

[C004]

Meanwhile, in connection with the analysis cf the odor-
ous component of cheese, there was made a chromatographic
analysis on S~-methyl (8)-2-methylbutanethicate and racemic S-—
methyl 2-methylbutanethiocate, and their odor characteristics
were reported (non-patent literature 14). Also, in connec-
tion with the analysis of the odorous component of hop, the
odor characteristic of racemic S-methyl Z2-methylbutanethiocate
was reported. (non-patent literature 8).

[0005]

According to the descriptions in these literatures, the
odor characteristic of racemic S-methyl 2-methylbutanethicate
is wild strawberry {(non-patent literature 14), or cocoked
vegetable, sulphury or scapy/fatty (non-patent literature 8),
and the odor characteristic of S~methyl (S)-2~
methylbutanethioate is rubbery (non-patent literature 14).
[000e]

However, none of these reports mentions the odor of S-

alkyl (R)-2-methylbutanethiocate, such as S-methyl (R)-2-
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ing no direct connection with the flavors of beverages or foods, and made
no evaluation on the flavors and odor rg 5 leases when S-alkyl
(S)-2-methylbutanethioate had been actu- ally used in beverages or foods
(although, in these reports, there are descriptions on S-alkyl
(S)-2-methylbutanethioate). [0007] Non-patent literature 1: Food
Chemistry (2000), 69 (3), 319- 10 330 Non-patent literature 2: Journal of
Mg EtRa oF Bréwiige (19683),89 68, 872 NoRipateht fiferdtGro3cs evalu-
a%‘éfefgdi’ggst‘?féh%&&f‘gé%%sfﬁw@ﬁgt?E%N%if %Eﬁé@orﬁ&%nds ;, hav-—

8 15 Non-patent literature 4: Proceedings of t

ifgngressikEuropeaccBrewsry @onverition (1879, 1lerle r20-8E N patsriies or

literature 5: Proceedings of the Congress-European Brewery Caonventi
f?f?)%sm, 187?19?9“11- 4 I$ n-ﬁéfteé Fﬁt%réfﬂ}re%r:lTeec enic%é%%%%rlyafkﬁgst%ror £
1 Brawers, 2@ Assogiatign of the-Ameseas (19813181 ), 26:30 Nop-patent actu-
literature 7: Organic Magnetic Resonance (1979), 12(10), 557-60
2 NbY-pAIERt IitEraR B H: FI88e&indOo1 e AhalttaPBvi-SorF 6fthe TSPerts,

cfhemical Sagiety (1876), 13(0y 242:17:25 Noa-pajeniditeraiwedinovmalate)
of Organic Chemistry (1973), 38 (24), 4239-43 Non-patent literature 10:

[E&%ﬂjr and Fragrance Journal (1996), 11 (5), 295-303 Non-patent
L) ISt IS o SR gt
3E[agram_:es), 573-85 Non-patent literature 13: Abstrack book of 32nd
N%%E%g%gg%OQiterature 2: Journal of the Institute of Brewing
(1983), 89 (2}, &87-91

Non-patent literature 3: Proceedings of the Congress-Eurcpean
Brewery Convention {1981}, 18th, 161-8

Non-patent literature 4: Proceedings of the Congress-European
Brewery Convention (1879), 17th, 79-8%

Non-patent literature 5: Proceedings of the Congress-European
Brewery Convention (1981), 17th, 91-104

Non-patent literature 6: Technical Quarterly-Master Brewers
Associlation of the Americas (1981), 18{1), Z&6-30

Non-patent literature 7: Organic Magnetic Rescnance (13973),
12(10C}, 557-860

Non-patent literature 8: Proceedings of the Analytical Divi-
sion of the Chemical Society (1976), 13(7), 215-17

Non-patent literature 9: Journal of Organic Chemistry (1973},
38 (24), 4239-43

Non=-patent literature 10: Flavour and Fragrance Journal
(19%6), 11 (5), 295-303

Non-patent literature 11: Tetrahedron Letters (1971), (30},
2837-8
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the Chemistry of Terpenes, Essential oils, Aromatics, 31 to 5 33 pages,

Oct., 24, 1988. Non-patent literature 14; Lebensmittel-Wissenschaft and -

Technologie (1979), 12 (5), 258-61 Disclosure of the Invention 10 Task to

Be Achieved by the Invention [0008] The present invention has been

made under the back- ground of the above-mentioned prior art and aims

at providing a highly-taste, superior flavor composition or fragrance com
N5 1RaiRmtwRith TAASHIR Y dive e reglRéents fof P8- vorgence (1288),
1 Products, and %gg\é%réilqgggyipg@g@ﬂgwhich can im- prove the quality

and release of the 6dor of beverage or food. Means for Achieving the
NFask {0609 J0iThe present Invenfidretias athibvetkthe abdvE taSkiyosium on

he following (1) to (18). [0010] (1) A flavor composition or fragrance
tggm %ﬁl&rg Eﬁg ae%a\a%%ﬁ%%rrlg\%ﬁgggsesn%% la‘ﬂrgctg?i;(-:-sd b)E/{ Eglrrﬁ%%ijé%%’
3anpf<d, callyactive 5-alkys 8-methylbutanethioate as an active in-

gredient. [0011] (2) A flavor composition or fragrance composition charac-
N@ﬁ%ﬂ%miﬁ&ﬁa%‘lﬁ%w%R)-ﬁ%ﬂ@%&ﬁ@ﬂﬂ&&t@%{%néél%ﬁwft und -
TAehYengredient; 9719012] (3) A flavar ppmyposition or fragrance

composition according to (2), wherein the S-alkyl

(R)-2-methylbutanethioate has an optical purity of 50% e.e. or more. 5

D%§%§Lsure of the Invention

31 to

Task to Be Achieved by the Invention
[coog]

The present invention has been made under the back-
ground of the above-mentioned prior art and aims at providing
a highly-taste, superior flavor composition or fragrance com-
position which can satisfy diversified requirements for fla-
vored products, and a flavor-improving agent which can im-
prove the guality and release of the odor of beverage or food.
Means for Achieving the Task
[0009]

The present invention has achieved the above task by
the following (1) to (18).

[00107

(1) A flaver composition or fragrance compeosition and a
flavor-improving agent, characterized by comprising an opti-
cally active S-alkyl 2-methylbutanethioate as an active in-
gredient.

[6011]

(2) A flavor composition or fragrance composition charac-
terized by comprising an S-alkyl (R)-2-methylbutanethiocate as

an active ingredient.
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'(4) A flavor composition or fragrance composition according to any of (1)
to (3), which is a flavor composition. [0814] (5) A flavor composition
characterized by comprising an S- 10 alkyl (R)-2-methylbutanethioate at a
concentration of 10-6 to 107 ppb. [0015] (6) A product added with a
flavor by a flavor composition set forth in (5). 15 [0016] (7) A flavor-added

g ct according to (6), which is one member selected from beverages,

[fé@ ! oral-care compositions and medicines. [0017] 20 (8) A product

( adedawith a-fla¥or eharacterized by beingy obtaired-byypddingiam Saalkylrding
(R)-2-methylbutanethioate at a concentration of 10-9 to 10' ppb. [0018] _

49} & HaveP EopesitiorForTadrahte ABMpBSTEh ACHBIARG 2P ARy of 25 20

oh 1 1:B) Juhich s g fragsance comppsitigne [0019] (10) A fragrance

composition characterized by comprising an S-alkyl
[ {R}-2imethylbutanethioate at a concentration of 10-6 to 101 ppb. 30

Shion SuL oY T (107 U0RLT (10) Keragy Amce Aot CrbaLes anemvcis 3 m
+ElBnwhich is15 one memperisetactedsframfiagrance prosucts, iskin-care
[ggip‘ga]rations, make-up cosmetics,

{5) A flavor composition characterized by comprising an S-
alkyl (R)-Z-methylbutanethicate at a concentration of 107° to
107 ppb.

[0015]

(6) A product added with a £flavor by a flavor composition
set forth in (5).

[001¢6]

(7) A flavor-added product according to (6), which is one
member selected from beverages, foods, oral-care compositions
and medicines.

100171

(8) A product added with a flavor, characterized by being
obtained by adding an S-alkyl (R)-2Z-methylbutanethioate at a
concentration of 107° to 10° ppb.

100181

(9) A flavor composition or fragrance composition according
to any of (1) to (3), which is a fragrance composition.

[0019]

(10) A fragrance composition characterized by comprising an
S~alkyl (R)-2-methylbutanethiocate at a concentration of 107°
to 107 ppb.

(0020}
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hair cosmetics, sunblock cosmetics, medicated cosmetics, hair-care

products, soaps, body cleaners, bath preparations, detergents, fabric

softeners, cleaning agents, kitchen clean 10 ers, bleaching agents,

aerosols, deodorant-aromatics, repel- lants and sundries. [0022] (13) A

product added with a fragrance, characterized by be- ing obtained by

adding an S-alkyl (R)-2-methylbutanethioate 15 at a concentration of 10-9

{(fol10' BplprfodRsL(12) Aemettod for infetisificalien, iRipréverfémtgnce Compo-
- ogifli,lcaé tL(C)n fof gl,gvori ar fﬁz rance, characterized by adding an S- alkyl
%}-E-meﬁylbu?ane hioate. 20'[0024] (15) A flavor-improving agent
rchi@ragterized by comprising, as an active ingredient, an S-alkyl

{

S)-2-methylbutanethioate having an optical purity of 70% e.e, ore. ., ,
[PhD5 ] SRy ARy BRGSO B BN a5 e tha oo 12

caalk{(Si-2-methyidanethipate is S-methyl (S)-2- methylbutanethioate.
[0026] (17) A beverage or food having an improved flavor, charac- 30

fre7iZ 88 HYCOMPNBING an ShikyT F 2 stRyIBaRhefiSate™ Hriviry §RSwmetics,

ical purity of.70% e. at rfign of 10-8:t pp 3
O e o SRRt o e Bt pmecsce

hraving andmpraviao-ftasor acegrslingo 54y (E)ewhersin theaShalkyteparations,

S)Znehybutanetioate s & meltyl 2 metlylhyanethioate, (00281 ¢1 can -
ers, bleaching agents, aercscls, deodorant-aromatics, repel-
lants and sundries.

(00223

(13) A product added with a fragrance, characterized by be-
ing obtained by adding an S-alkyl (R)-Z-methylbutanethiocate
at a concentration of 107 to 10’ ppb.

100237

(14) B method for intensification, improvement or modifica-
tion of flaver or fragrance, characterized by adding an S5-
alkyl (R}=2-methylbutanethioate.

[0024]

(15} A flavor-improving agent characterized by comprising,
as an active ingredient, an S-alkyl (8)-2-methylbutanethiocate
having an optical purity of 70% e.e. or more.

[0025]

(16) A flavor-improving agent according to (15), wherein the
S-alkyl (8)~2-methylbutanethicate is S-methyl (8) =2~
methylbutanethicate.

[00Z6]

(17) A beverage or food having an improved flavor, charac-

terized by comprising an S-alkyl (8)-2-methylbutanethiocate
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Under the above-mentioned situation, the present inven- tors made an
extensive study. As a result, it was found that 10 the above task could be
achieved by optically active S-alkyl 2-methylbutanethioates and not by
racemic S-alkyl 2- methylbutanethioates used widely in the market.
Specifically explaining, it was first found that the flavor composition or
fragrance composition comprising an S-alkyl (R)-2 15 methylbutanethioate
haw amactivedngretienthasid flagdt of Ofragrafice WhiglPestrérig angroportion
ogefe"@n’gore inds ebp%%sei%n Jélﬂ%é’vféleh@r@gn.z{?é%m ?%ecgﬁvgurity.
cofmponent or ra&%nce component used together, and can impart a
[ beaatjful, fresh, highly-taste flavor or fragrance which has been
insufficient 20 with known similar compounds derived from natural orgroc-

(48ded PebsragEs BF fétdst ol #ie RAVS toMBusTitH or fidgiahcg oo reing

rgomposition gk the; present mventign compuisingan-gBYM 4R}2n28ate is 3-
methylbutanethioate as an active ingredient has a flavor or fragrance
meafaichlis Stiong @t ety Wirheriiags Agassion fruit, well harmonizes

{ng E:l;he flavor composition or fra- grance component used together, and
can n%part a beautiful, fresh, highly-taste flavor or fragrance which has
been inzud 30 fickent avithvieroven: Sitwitae compouads derived drgpraatral inven-

or 8 processed beverages or foods. Therefore, the flayor composi- tion or, . .
LRAGraRRETompostic 6rthe pre Invérﬁio% can §¥USeJdtw%%ﬁ/ ihHEe that

Havorrerfragrance-added preducts efthedpreseniiaventiony feedt ive S-alkyl
materials, food additives, insurance 5 or sanitary materials, etc. [00301%,
2TRE bresent rentdrsdaiRer foditfithattAé flady- impPGARG agem o tigl 2~

m%%ﬁ%TEEWSH@@%EQE@Q§“@éHaSWidely in the market. Specifically
explaining, it was first found that the flavor composition or
fragrance composition comprising an S—-alkyl {(R) =2
methylbutanethioate as an active ingredient has a flavor or
fragrance which is strong and fresh, and reminds a passion
frdit, well harmonizes with the flaver component or fragrance
component used together, and can impart a beautiful, fresh,
highly-taste flavor or fragrance which has been insufficient
with known similar compounds derived from natural or proc-
essed beverages or foods.

[0029]

The flavor composition or fragrance ccmposition of the
present invention comprising an S=-alkyl (R)-Z—
methylbutanethicate as an active ingredient has a flavor or
fragrance which is strong and fresh, and reminds a passion
fruit, well harmonizes with the flavor composition or fra-
grance component used together, and can impart a beautiful,
fresh, highly-taste flavor or fragrance which has been insuf-

ficient with known similar compounds derived from natural or
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alkyl (S)-2-methylbutanethioate as an active ingredient, when 10 added to
various beverages or foods such as fruit juice drinks, foods and the like,
provides a very clear, highly volatile odor reminding ripe fruits, gives an
intensified flavor, can provide a beverage or a food both very superior in
flavor and/or fragrance, and therefore can enhance the 15 commercial
value of the above beverages or foods. The study was continued and the

p present #1/ention tesdreemcoipldted. BestMode for Caryifg Outithegomposi -

Invention 003%2%0 The %resent invention is described in detail below. b
tfﬁﬁéz‘fﬁ\ 3 R inve ﬁgr?,lriééé’ﬁic%-a y‘? 22 m@eﬁﬁﬁ%utla%‘é%oét%% can be

udsed widrly in the masketiare fot used ik optiealh-acitveSalkytiucts of the
2-methylbutanethioates are used. 25 First, in the flavor composition or

PR agfitice ConfFositoh off #prddémtindertionf 84kypdditives, insurance
oR)s2;methylbutanethiontes are, used as an essential component. As

specific examples of the S alkyl (R)-2-methylbutanethioates, there can be
[aeRhtioned S- methyl ester, S-ethyl ester, S-n-propyl ester, S-isopropyl 30

ester, S-butyl ester, S-2-methylpropyl ester,.S-pentyl ester, _

S-2-me Hﬁblﬁ§?§§%§, S- -%eeﬁkgﬁB%yfi%%r?gghe%luensir?%at the =lavor

1 hroisrdihexeayaster c3-heptyl egtes apdtS-datyleastarcef comprising an S-
R)-2-methylbutanethioic acid. [0033] 5 The S-alkyl . , _

SRYVZ-miethy TR atHiba Ay bedREl &° affes3ehtidcomgdrieht St When

20RRKind.ar intwae o morekinds, - Of these cempornds, &:coROURd i+ juice
preferred as the essential component of the flavor composition or .

dfragrbmece éomposition oftihe plasent inPeiniohds S-rAeti{R)-21e@x, highly
v@fgp@Tga%%@gm%@minding ripe frults, gives an intensified
flavor, can provide a beverage or a food both very superior
in flavor and/or fragrance, and therefore can enhance the
commercial wvalue of the above beverages or foods. The study

was continued and the present invention has been completed.

Best Mode for Carrying Out the Invention
[0031]

The present invention is described in detail below.
[0032]

In the present invention, racemic S-alkyl 2-
methylbutanethioates used widely in the market are not used
but optically active S-—alkyl Z-methylbutanethicates are used.
First, in the flavor composition or fragrance composition of
the present invention, S-alkyl {R)—2—methylbutaﬁethiontes are
used as an essential component. As specific examples of the
S-alkyl (R)-2-methylbutanethiocates, there can be mentioned S-
methyl ester, S-ethyl saster, S-n-propyl ester, S-isopropyl

ester, S-butyl ester, S-Z-methylpropyl ester, S-pentyl ester,
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[0034] The S-alkyl (R)-2-methylbutanethioate used in the pre- sent

invention may be obtained by extractiorbfrom natural product, or by

optical resolution of racemic form, or may be 15 obtained by chemical

synthesis. However, when the S-alkyl (R)-2-methylbutanethioate is used

in a large amount, it is obtained preferably by chemical synthesis. [0035]

For chemical synthesis of S-alkyl (R)-2- 20 methylbutanethioate, there can
Sbé rmeritionBy for lexamipts; a hethoebhodivettilg t2metlylbatanoicester,

acid (araw mate- rial) into an agid halide.and then reagcting t wit alkyl-. ..
Sthiol é[f)%?%f@ﬁér c %nrtnefé:dl s;gﬁ(tiﬁgag%lf (R%?Z%ren“eth%ﬁb%]ta%o?ccggg , Wter or
(there can bieyheatiened; forexampleda method described in

JP-A-1988-239245, that is, a method of using, as a raw mate- rial, tiglic
I29(98%(}E)-Z-methyl-z-butenoic acid] easily ob- tainable as a commercial

productand subjegting itte,asym, 30umatye hydingenslien 4isingyasd used as
catalyst, a ruthenium 10 optically active phosphine complex having a
apartesianiahed- |errsonfigutatiohn [0037] Fhadbeve therhital Synthesis kinds.
Jpethed for (Rh4.2 mellylodianolg acldds descubed i gore,defgll TolGenc a1
acid is dissolved in a solvent such as methahol or et anol; the solution is
deddntosar autbclane paigedwittangrert gasintheretéisaddeda composition
ruthenium-optically active phosphine com- plex of 1/100 tg,1/1,000 mole
Her moleSt tiglicRERE &b 10 hﬁd}gﬁ&?&t%% is coﬁﬁucted%ﬁﬁ}?ggﬁig]g, at
e hydrogenpies+awetaf 4 to 125 kg/cm2 at a temperature of 5 to 50C for
1

[0034]

(R} -2~

The S-alkyl (R})-2-methylbutanethicate used in the pre-
sent invention may be obtained by extraction from natural
product, or by optical resclution of racemic form, or may be
obtained by chemical synthesis. However, when the S-alkyl
(R) -2-methylbutanethiocate is used .in a large amcunt, 1t is
obtained preferably by chemical synthesis.

[0035]

For chemical synthesis of S-alkyl (R) -2~
methylbutanethioate, there can be mentioned, for example, a
method of converting (R)-Z-methylbutanoic acid (a raw mate-
rial) intc an acid halide and then reacting it with an alkyl-
thicl.

(00361

For chemical synthesis of (R)-2-methylbutancic acid,
there can be menticned, for example, & method described in
JpP-A-1988-230245, that 1s, a method of using, as a raw mate-
rial, tiglic acid [(E)-Z-methyl-2-butenoic acid] easily ob-
tainable as a commercial product and subjecting it to asym~

metric hydrogenation wusing, as a catalyst, a ruthenium-
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to 100 hours. [0038] There may also be used a method of using no
hydrogen 15 gas as a hydrogen source, described in JP-A-1991-157346.
In this method, there is used, as a hyd}ggen donor, a large ex- cess of a
primary or secondary alcohol. After the reaction, the solvent is distilled off
and the residue is subjected to distillation under reduced pressure,
whereby intended (R)-2- 20 methylbutanoic acid can be obtained. [0039]
opicidentally, as thereutbenisp:opticaliyaciive: phasriphine coaptekombieh abso-
can be used, there can be mentioned, for example, the following
LE5mpGands. BEFREUFPCI, [(+)-(R-BINAP)2(S)p (1) {wherein (+)-(R-BINAP)
E530(3)7?,2'-bis(dipheny|phosphino)- 1,1'-binaphthyl, (+) -2,
2'-bis(di-p-methylphenylphosphino)- 1,1'-binaphthyl or the like; S is a
tertiary™araine; 308 Cor EhRReR Fs 0, 50812952, amephod; whey is (R1-2-

Lxis,301, Zis 1 and pis 0.} Q] {Rul (+)-(X-BINAP)]q} (O ) .
m%xgg) 215%(%51{Ow*h%er%%1 ﬁ)%%gjﬁ%%q%% -;,%'-éiégﬁp%ﬁéﬁdspﬁ%%l}C acid
i%,1=hinaphthygbwhereia the twenapthylgreupsmmay:beslibof sttutediat; the

the 5- and 5'-positigns, with amino group, ace tylaminag grqup or sulfo .
SGrBh A the 1oL PhbRYPordipE A bE S et Wit fohe? AkgFe=s 925

-gloppat thesp-pegitigna Riuand R2areaachaalower alikyl gE0UPh@sphine com-
halogenated lower alkyl 9roup, a phenyl group which may be substituted
owitk 10 fowef BA&/1 Group/ an %O-%n?ﬂibla%(ypﬁr%uﬁhoéﬁarpa -tiglic acid; and
h%‘&l!‘@%@ﬁ%‘@!#}( ! gréjucpoﬁ’&u%t%%d 52%3%P§£9E}9§Ue%£0'£q{5}%fr@gen pres-
rm an alkylene group; qis 1 or 2.}
sure of 4 teo 125 kg/cm2 at a temperature of 5 to 30°C for 1
to 100 hours.

[0C38]

There may alsc be used a method of using no hydrogen
gas as a hydrogen source, described in Jp-A-1991-157346. In
this method, there is used, as a hydrcgen donor, a large ex-
cess of a primary or secondary alcohol. After the reaction,
the solvent is distilled off and the residue is subjected to
distillation under reduced pressure, whereby intended (R)-2-
methylbutanoic acid can be obtained.

160639]

Incidentally, as the ruthenium~optically active phos-
phine complex which can be used, there can be mentioned, for
example, the following compounds.

RuxﬁyClz[(+)—(R—BINAP)]2(S)p (1)

{wherein (+)-(R-BINAP) 1is (~)=-2,2'-bis(diphenylphosphinc)-
1,1" -binaphthyl, (+)-2,2" -bis (di-p-methylphenylphosphino) -
1,1’ -binaphthyl or the like; S is a tertiary amine; y is 0 or
1; when v is 0, x ig 2, Z is 4, and p is 1; when y is 1, x is

1, 2 is 1, and p 1s 0.}
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[0041] {RuH1[(+)-(R-BINAP)],}Yw (3) 15 {wherein (+)-(R-BINAP) is the
same as defined above; Y is C10, BF4 or PF6; 1isOor 1; when1is 0, v
islandwis2; whenlis1,vis?2 andW is [.} [0042]
{Ru[(+)-(BIPHEMP)]}Y2 (4) 20 {wherein (+)-(BIPHEMP) is
(-)-2,2'-dimethyl-6,6'- bis(diphenylphosphino)-1,1'-biphenyl,
(-)-2,2'-dimethyl-6,6'- bis (di-p-methylphenylphosphino) -1, 1' -biphenyl,
[ (:0-202'- dimethyl-6, 6' -bis (di-p-methoxyphenylphosphino) -1,1' -biphenyl
or the like; Y is the same as defined %bov .} 25 [004.3] The above-shown
{ﬁﬂﬁéﬁihhgéﬁﬁg%@?&c]tﬁ/}e(Bﬁggp“ir(lg @&nﬁblexes f (1) to (3) can each be
; htained,\by the methoed wdascribed in JR-A-2988-289245: Phenylphosphino) -

ruthenium-optically ac- tive phosphine complex of (4) is a complex
1 gdéderiverAR U AL 3019881145202, 1DV 00AAPIH thE flal6PEsmpSSHorPe Sub-

sg%)é%@@ceﬁPnEﬁén@m(gﬂ@eéwg %Ef@%%ﬂgv’%@ékagﬂino group, ace-

-2-methylbutanethioate obtained as above is preferred to have an
tgptical purity 0f S 50% ese.idremaore HO0R5|a® Shretgur phenyl groups

R)-2-methylbutanethigate .synthesized ac- cording to the method _ b ions
m%‘é)séﬁeﬁ%ﬁkéfg-ﬁ%% -2@9‘)5/215[}1-,%"8@& h?‘gihﬁgpgic Bﬁﬁtyag a%rgﬁt Bgpstron
ré.exAdesPwas gordugted: 10 tavexanzine fhe eptiab purity b Sotrethyld(®R) lower

2 methylbutanethioate at which the (R) isomer began to show its effect.

SAS ¥resUROHRwas TourltFiét the (R} RorfBr begins To Sow BTt afs ¥=="
l%qugtIC%{ﬂgyiy0%%%%1{}’500/&96.& -~aminoalkyl group, or an a« -

aminophenylalkyl group, or, R' and R® may be combined to-
gether to form an alkylene group; g 1s 1 or 2.}

[0041]

{RuH: [ {+) - {R-BINAP) ]} Yy {3}

{wherein (+)~-{R-BINAP} is the same as defined above; Y 1is
ClOs, BF4s Oor PFe; 1 is 0 or 1; when L is 0, v is 1 and w is 23

when 1 is 1, v is 2 and w is 1.}

(00427

{Ruf (+)-(BIPHEMP)]}Y; (4)

{wherein {+)~ (BIPHEMP) i (=)=2,2" ~dimethyl-6,6" -
bis (diphenylphosphino)~1,1’ ~biphenyl, (-)-2,2’ -dimethyl-6,6" -
bis(di-p-methylphenylphosphine)-1,1’ -biphenyl, (=)=-2,2"-

dimethyl-6, 6’ -bis (di-p-methoxyphenylphosphino)-1,1’-biphenyl
or the like; Y is the same as defined above.}
[0043]

The above-shown ruthenium-optically active phosphine
complexes of (1) to (3) can each be obtained by the method
described in JP-A-198§8-239245. The ruthenium-optically ac-
tive phosphine complex of (4) is a complex described in JP-A-

1988-145292.
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Based on this result, it was anticipated that the effect of 15 the present
invention can be reliably expected alsg for other thioesters when their
optical purities are 50% e.e. or more. Accordingly, it was found that the
(R)-thioesters having an optical purity of 50% e.e. or more can be used
per se with no purification, as the essential component of the present fla
20 vor composition or fragrance composition and can provide various
[¢Bsmktics, beverages or foods reliably releasing a fragrance or a flavor.

[0046] AS s8e0 i@B@H}p'eéoﬁwm@i%fnthsélawa%a%ti%@fo@ition of
fragrance composition of the present invention containing an S-alkyl .
tiR)-2:methytbutarethibate; fordxantpre Hewah ad tivé-ingiddidm shanataioate
strong, fresh flavor or fragrance .which remind assion fruit, T. .
Oé&&%ﬁ(ﬁz)?ﬁ maek%ﬁ%%ut:éne |roea§(§ fv‘?ﬁﬁ/ﬁi%h?soari% g&%ve%%gr%%ﬁin%gefx |l51|{:slty of
580 an, effectevensat@.small content and, therefore, can impart 13 a flavor

or fra?rance to the base materials of various cos- metics, beverages or
[RSH! to be imparted with a flavor or fragrance by a flavor composition or

fragrange.composition. Meanwhiie racemiesometiybate synthesized ac-
2-m(?thylbutaneth|oate has a natu 5 ral aroma, but is low in strength, has
celighitrothet oddree anghasho dafielenrbefiect J002FTFné HaRor 39245 had a

60 p%s‘p(iggn O{Zfr%%rlapg cl%@wpggicgigg ofHie present venlion cantaipiidyycted
an S-alkyl (%8 -10 methylbutanethioate, for example, as an active
timgredienatihas, as nieationed@above, a widely agcepted, supenier; lsirbng, (R} -2-

fresh flavor or fragrance which reminds a gpafﬁ'on,fruit and, moreovyer,
VO

i< ¥ SRHAG iy Britistbiity or fisvol or frEGHsTEe > THErfore, By 1T

=29ding thesGralkylb@R)a2+, it was found that the (R) isomer begins
to show the effect at an optical purity of about 50% e.e.
Based on this result, it was anticipated that the effect of
the present invention can be reliably expected also for other
thicesters when their optical purities are 50% e.e. Or more.
Accordingly, it was found that the (R)-thioesters having an
optical purity of 50% e.e. or more can be used per se with no
purification, as the essential component of the present fla-
vor composition or fragrance composition and can provide
various cosmetics, beverages or foods reliably releasing a
fragrance or a flavor.

[004¢]

As seen in Examples shown later, the flavor composition
or fragrance composition of the present invention containing
an S-alkyl (R)-2-methylbutanethiocate, for example, as an ac-
tive ingredient shows a strong, fresh flavor or Iragrance
which reminds a ©passion fruit. The $-alkyl (R} =2~
methylbutanethicate (which is an active ingredient) exhibits

an effect even at a small content and, therefore, can impart
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15 methylbutanethioate, there can be provided a flavor composi- tion or
fragrance composition which is accepted widely. [0048] In the flavor
composition or fragrance composition oF the present invention, there can
be used, in addition to the 20 active ingredient with S-alkyl
(R)-2-methylbutanethioate or the like, for example, a flavor component
and/or a fragrance component ordinarily used. As the other flavor

a cdponent and/os fragranee componebtusable; therdan befmeatiomed cos-
various synthetic aromachemicagjl:qf, natura) essential qils, 25 s (Plthetic

omach %

mgsSEittial DS TIRIEBils; Animra icAfSPetd Phrtictisn? ~+eaver oF

£ prefenedare flowerased.or futiiddased: Bavos sompeagents@ndmposition.
fragrance components; and there can be used, for example, a wide range

MefabcrCompeeents CartBERAFrandsTedMpoHeRts BRER B3 chiB8ddn nata-
Lo eé@!ﬁé? pggérq@*df&@,iﬁe@ws@f'a@%hgwg@!ﬁ", prRlshedyors,

14 by the author, Montclair, N.J. (U.S.A), 1969. As representa- tive other
acompanents, theré icandyeemenfiened a -pinene, limonene, cis-3-hexenol,

[ggﬁgilethyl alcohol, styrallyl ace- tate, eugenol, rose oxide, linalool,

Idehyde, muscone, 5 Thesaron (a product of Takasago International
Corporatign); 1efhyhbutyrate, 2-methylbitamaie geigh etc. 0N sition of the
lllustratively, when the S-alkyl (R)-2- methylbutanethioate is added to

PR&ERRIessentBISIR #4010 exafiile Bdthamot oil SgalbandmiFidmon (R) -2~

nQiLrgpranium, oil Javender oil, mandaripqil ortbe like Jherg,can Beredient nas,
prepared a novel flavor composition or fragrance composition having, in
aadditienttbahe flavapand/or feagrahde inherentiz posdsessabby ilse, strong,

natural essential oil, a flavor and/or fra 15 grance which is mild, deep, . ..
Lﬁgghaﬁ ?ﬁﬂﬁyﬁ%ﬂggﬁgﬁﬂﬁa$ Wkléh NEG el passicn Truit and,

moreover, has a striking durability and stability for flavor
or fragrance. Therefore, by a&ding the S-alkyl (R)-2-
methylbutanethioate, there can be provided a flavor composi-
tion or fragrance composition which 1s accepted widely.
100483

In the flavor compesition or fragrance composition of
the present invention, there can be used, in addition to the
active ingredient with S-alkyl (R)=2-methylbutanethicate or
the like, for example, a flavor component and/or a fragrance
component ordinarily used. As the c¢ther flavor component
and/or fragrance component usable, there can be mentioned
various synthetic aromachemicals, natural essential oils,
synthetic essential cils, cltrus oils, animal aromachemicals,
etc. Particularly preferred are flower-based or fruilt-based
flavor components and/or fragrance components; and there can
be used, for example, a wide range c¢f flavor components
and/or fragrance components, such as described in, for exam-

ple, Arctander 5., “Perfume and Flavor Chemicals”, published
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has durability and holding ability there of are enhanced. [0050] When the

S-alkyl (R)-2-methylbutanethioate is added to a flavor composition or

fragrance composition such as straw- f&berry, lemon, orange, grapefruit,

apple, pineapple, banana, melon, green tea, oolong tea, black tea or the

like, which is prepared from various synthetic aromachemicals, natural

aro- machemicals, natural essential oils, citrus oils, tea extract, animal
bgrorhachenicals, etcortheiecan bi pfepared a.ffavor 25€Hmpasitieroresenta-

fragrance composition which is im%arted with a mild, deep, natural, fruity
Can@ trépied odSToaRPRIRHER with 25Fésh ARG widgly asagpt@a*%ﬁor%napmener

1Whichds £nhanceds in speeadabiliprand durability. 100584 30 Instheflavopl ace-
composition or fragrance composition of 15 the present invention, the
tafpeuntofdha attvelifgredient uch S akgL(R) ZemetylistiaAgthidaié cone

T%iggé%gﬁpe(‘éji”ﬁr%&%%@‘eo@”dr%&%Eﬁ%B“rER%%PEQ‘&%%Vﬁ Corporation),

composition or fragrance composition; however, in general, the preferred
e lapiount is; fertexarfples 138 toci@Spple, preferablytl®-7 to 108 ppb,
[ggé)%%greferably 10-6 to 107 ppb in the flavor composition, and is, for
ample, 10-8 to 109 ppb, preferably 10-7 to 108 ppb, more preferably
10-6 toyh0%:pRl itthedfragrance compasi- tion+H[0052] At kgast one kind r) -2-
of fixing agent used ordinarily may be added into the flavor composition
H@ﬁf?é@f%%é%%ﬁ?bb%ﬁf%ﬁ dﬁh@g@%@nﬁmeﬁﬁ&ﬂ%r@ﬁéﬁf@@ed%&n for

SEE, SSteoy oL el fropiene ed, Gl iom o
IHeeobar; nadiunmreirade fatty acid tiglyd=he like, there can be prepared
a novel flavor composition or fragrance composition having,
in addition to the flavor and/or fragrance inherently pos-
sessed by the natural essential oil, a flavor and/or fra-
grance which is mild, deep, fresh and highiy-taste and which
has durabllity and holding ability there of are enhanced.
{00501

When the S-alkyl (R)-2-methylbutanethicate 1s added to
a flavor composition or fragrance composition such as straw-
berry, lemon, orange, grapefruit, apple, pineapple, banana,
melon, green tea, oolong tea, black tea or the like, which is
prepared from various synthetic aromachemicals, natural aro-
machemicals, natural essential oils, citrus olls, tTea extract,
animal aromachemicals, etc., there can be prepared a flavor
composition or fragrance composition which is imparted with a
mild, deep, natural, fruity and tropical odor and further
with a fresh and widely accepted odeor and which is enhanced
in spreadability and durability.
[00351]

In the flavor composition or fragrance compositicn of
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eride, and medium chain fatty acid diglyceride. [0053] By adding a flavor
composition or fragrance composition 20 containing the S-alkyl
(R)-2-methylbutanethioate singly or in Edmbination with the
above-mentioned other components, to, for example, a beverage, a food,
an oral-care composition, a medicine, a fragrance product, a skin-care
preparation, a make-up cosmetic, a hair cosmetic, a sunblock cosmetic, a
t 2 Medinated caosmetic; fohgir-cate pradoct; @ soap,tthbodyctleaneragredient
bath preparation, a_detergent, a fabri¢ softener, a cleanin

Kitdhe R Blednér: BYieath ﬁ"(f55@%3&@&%%&?Blﬁéao%ra%?g%rﬁﬁtic?‘%?end

uB SHNAY eI BNAPPERTIake A

nt, a

and/or fra 30 grance of the S-alkyl (R)-2-methylbutanethioate, there can 1
fse a6aprvidedaRsTodtéCadded ith Eeffavordr a§ReGIG adddd witpaeferred

a%%@@%[ooéém%@gﬁoed,m&@dﬂeﬁdgvv%ﬁ }%),ﬂ there canbemeq-5. , ;¢

tioned, bevérages or

s, for examp

, beve

ages such as fruit drink,

ing

§apable ofimpartingthe usiguefaveron or

plvinif wine; dagticediinie casbanated- drink) repfreshingdrinkf bther drinkrgpas 1 tion,

the like; ices such as icg cre

23Kpandse-styfe atic W

&ern-

.sherbet, igce candy and the like; -9
a‘L;Hyle &6nf gtior%?' §; jgrrnes;z%gﬁigf%g; j(—%ﬂPles;to

108

NS i) brageist Wby drinks Such aéofiee, cocosn blackdeana-dor@mposi-
tea, green tea and the like; soups such as Japanese- style soup,
QAeBtern-style soup, Chinese-style soup and the like; condiments; instant
Hiks,or foods; snacks; oral-care compositions such as dentifrice, oral
cleaner, mouth wash, 15 troche, chewing gum and the like; and medicines
such ashex-terwt preparationdorodkintfesg rgbudtivendr okstetendrihinemaly may

medici e, T o
beegggggmy%gge%eg flavor composition or fragrance composition

of the present invention. There may be used,

ethylene glycel, propylene glycol, dipropylene

for examp

giycel, gl

le,

ye-

erine, hexylene glycol, benzyl benzoate, triethyl citrate,

diethyl phthalate, Hercolyn, medium chain fatty acid triglyc-

eride, and medium chain fatty acid diglyceride,

[0053]

By adding a flavor composition or fragrance composition

containing the S-alkyl

(R)-2-methylbutanethicate singly or in

combination with the above-mentioned other components,

to,

for example, a beverage, a food, an oral-care composition, a

medicine, a fragrance product,

make-up cosmetic, a hailr cosmetic,

medicated cosmetic,

a

hair-care product, a

a skin-care preparation,

scap, a b

a

&2 sunblock cosmetic, a

ody

cleaner, a bath preparation, a detergent, a fabric softener,

a cleaning agent, a kitchen cleaner,

a bleaching agent,

an

aerosol, a deodorant-aromatic, or a sundry, in an appropriate

amount capable of imparting the unigue £flavor and/or fra-

grance of the S-alkyl

(R} ~2—methylbutanethiocate,

there can

be
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[0055] As the product added with a fragrance, there can be 20

mentioned, for example, the followings. [0056] There can be mentioned,

as fragrance product, perfume, eau deléarfum, eau de toilette, cologne,

etc.; as skin-care preparation, face washing cream, vanishing cream,

cleansing 25 cream, cold cream, massage cream, milky lotion, toilet

water, liquid foundation, pack, makeup remover, etc; as make-up cos-
phslicdtaundations facerpongiespresserd pawdars taleund powdepr igsiiak, added

rouge, lip cream, cheek rouge, eye liner, mascara, eye shadow, eyebrow
WHERCIE efB3sackAgil enamel, enamel re 30 mover, etc.; and, as hair
Egm?tic, pomade, brilliantine, set 17 lotion, hair stick, hair solid, hair oil,

hair treatment, hair cream, hair tonic, hair liquid, hair spray, bandlin, hair

growthfsgentchairdyeuete. [805ZF 5Where santBe vwantiohbgLes Stiitafpe men-
tg%srlrg%tic, gléntan r@roductfs screen pgoduct, etcglfs medicated

v?ra =] ? O %)Z ex&m =2 everages such as
cosmetic, an- fiperspirant,; aftet shate lotion and gel, permanent wave

fagent, medicated soap, medisated=slrampodr inddjcated skincosd méticnk, re-
etc.; as hair-care_product, shampoo, rinse, rins-in 10 shampoo,

x

EcSriditiotter Sredtrent Haftpack 85 ; 48 oap StotetSoiap, G5ih sdap” 25 1ce

Jerfumed geap,dranspaent-seap, swkdheticsoan le.; aspody sleanerie and
body soap, body shampoo, ‘hand soap, etc.; and, as bath preparation,
Wsathepraparafibhs @l $ath sak b4tk tablernd SRRdigar), foamibap; gums/

50Nk pls 64 S e i ol s, -
ldetergent heawneduty deterand the like; soups such as Japanese-
style soup, Western-style soup, Chinese-style soup and the
iike; condiments; instant drinks cor £focds; snacks; oral-care
compositions such as dentifrice, oral cleaner, mouth wash,
troche, chewing gum and the like; and medicines such as ex-
ternal preparation for skin {e.g. poultice or cintment), in-
ternal medicine and the like.

[0055]

As the product added with a fragrance, there can be
mentioned, for example, the followings.
[005¢6]

There can be mentioned, as fragrance product, periume,
eau de parfum, eau de tocilette, cologne, etc.; as skin-care
preparation, face washing cream, vanishing cream, cleansing
cream, cold cream, massage cream, milky lotion, tollet water,
liguid foundation, pack, makeup remover, etc; as make-up cos-
metic, foundation, face powder, pressed powder, talcum powder,
lipstick, rouge, lip cream, cheek rouge, eye liner, mascara,
eye shadow, eyebrow pencil, eye pack, nall enamel, enamel re-

mover, etc.; and, as hair cosmetic, pomade, brilliantine, set
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gent for clothing, light-duty detergent for clothing, liquid 20 detergent,

washing soap, compact detergent, soap_powder, etc.; as fabric softener,

softener, furniture care, etc.; as cleani a agent, cleanser, house cleaner,

toilet cleaner, bath cleaner, glass cleaner, mold remover, cleaner for

waste pipe, etc.; as cleaner for kitchen, soap for kitchen, synthetic 25

soap for kitchen, cleaner for dishes, etc.; as bleaching agent, oxidation
1dpechleachingragent (ekg. chiorine-basead! bldaching agént cnair treatment,

oxygen-based bleaching agent) , reduction . type bleaching agent (e.g. ,
" Saifur BASEE bledig AGANLS op-cel bICAEHING agaht. etc. T derobg i

hggr@ygtygg,,ﬂ@pvgqj%&q SpraytyRe ete.¢ as deodorant-aromatic, solid type,
gel type, 18 liquid type, etc.; and, as sundry, tissue paper, toilet paper,
[8t¢3 [0059] When the flavor composition or fragrance composition of 5 the

presenﬂipevggtiogaqsmrgigin anSalkul(R)-2ymetlylbutanetiigate a8 an gintan

essential component is used In a beverage, a food, an oral-care
peampositionsamedicine, @ dragrancesgroduct2a skinsCare ipreparatioptdc, an-

make-up, cos- metic, a hair cosmetic, unblock cosmetic, a medicated
tARE LE MRS BrhalR S8R prodlit Ca shab & Bodk MealS a baGITanent wave
aRreparation adatergentapfabrissofienen astlearing Agentiakileheskin cos-

cleaner, a bleaching agent, an aerosol, a deodor- ant-aromatic, a sundry, _
metel Cthe PrEsent fidvdr EoRMpPTsIONPEPEG ance EGMpBSitiory tafihe T11S™in-

ysqdinany desired form 15 megting the intended application,selected s soap,

from'the follow- ings. That is, the composition per se; a liquid form ob-
ttaineeltbys disseVirgtihescormpogitart innéot exagple tarealseahehér goap, syn-

e s Bropyiors. eelor dbeerlad)] LBV (89:9 Tnangoo,
hand scap, etc.; and, as bath preparaticn, bath preparations
{e.g. bath salt, bath tablet and bath liquid), fcam bath {(e.g.
bubble bath), bath oills (e.g. bath perfume and bath capsule},
milk bath, bath jelly, bath cube, etc.
605871

There can be mentioned, as detergent, heavy-duty deter-
gent for clothing, light-duty detergent for clothing, liguid
detergent, washing socap, compact detergent, socap powder,
etc.; as fabric softener, softener, furniture care, estc.; as
cleaning agent, cleanser, house cleaner, toilet cleaner, bath
cleaner, glass cleaner, mold remover, cleaner for waste pipe,
etc.; as cleaner for kitchen, soap for kitchen, synthetic
soap for kitchen, cleaner for dishes, etc.; as bleaching
agent, oxidation type bleaching agent (e.g. chlorine-based
bleaching agent or oxygen-based bleaching agent), reduction
type bleaching agent (e.g. sulfur-based bleaching agent), op-
tical bleaching agent, etc.; as aercscl, spray type, powder

spray type, etc.; as decdorant-aromatic, solid type, gel type,
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20 emulsion form obtained by emulsifying the composition with an
emulsifier such as glycerine-fatty acid ester, saccharose- fatty acid ester,
processed starch or the like; a powder]férm obtained by coating the
composition with an excipient such as natural gum (e.g. arabic gum),
gelatin, dextrin or the like; 25 a solution or dispersion form obtained by
dissolving or dis- persing the composition using a surfactant such as
1 ngniofic ppEfactant, anianie suactamatipnicisitfactantpamphoe téréec paper,
surfactant or the like; a micro-capsule form obtained by treating the
€€Bmposition with a capsuling agent; and so 30 forth. 19 [0060] The flavor
[@@gg)?sition or fragrance composition can also be used by being included
in an inclusion agent (e.g. cyclodextrin) for stability and releasable state.
The cofsa 5 Eitontafeerdncloeiungs Stited for the forat oPfifal grBgogdttion of

uch as liguid, solid, powder, gel, mist, aerosol or the 1ELke, and.is . 1 Ry =Dm
t%%pro&ﬁﬁesl?/%%lect% and uls%?:i. [0(3:6d1 9e%alrrr%untg1 *S-meth@? Y (R
méR 2 bethylbertanethioateassednl Cein dlavar-addedproduetfe.gis used in a

beverage, food, gral-care com- paosition or medicine) is appropriately .. .
PRERFRETR depditifly upBn fiefetfectafid fﬁﬁ%ﬁ)&‘?) é§6§£éd for 5}%&‘% cine, &

£ PERGLCE howy ever; the amountis, gengrally-ahow 1969 1 105%:ppha [Q062) cos-
15 The amount of S-alkyl (R)-2-methylbutanethioate used in

mragrance-duided (FrOBRICE(eCy. Fagranée PRUER BRi-dsre Préfafiched ©os-
me ngpémﬁg§¥gbg@éc ?B%%%é?”@°%§£%§;”@“%dH?ﬁg@ggner, a bath

cosmeétic, hair-care product, soap, body cleaner, bath preparation,
paetesgernt; fabyicsoftener,giedn 28 intehgent, kittheandeaner, bleaghity agent,

am¥¥ggﬁggsglg%%¥¥: a bleaching agent, an aerosol, a deocdeor-
ant-aromatic, a sundry, etc., the present flavor compesition
or fragrance composition can be used in any desired form
meeting the intended application, selected from the follow-
ings. That 1is, the composition per se; a liguid form ob-
tained by dissolving the composition in, for example, an al-
cohol or a polyalcohol (e.g. propylene glycel or glycerine);
a natural gum (e.g. gum arabic or tragacanth gum) form; an
emulsion form obtained by emulsifying the compositicon with an
emulsifier such as glycerine-fatty acid ester, saccharcse-
fatty acid ester, processed starch or the like; a powder form
obtained by coating the composition with an excipient such as
natural gum {e.g. arabic gum), gelatin, dextrin or the like;
a sclution or dispersion form obtained by dissolving or dis-
persing the composition using a surfactant such as nonionic
surfactant, anionic surfactant, catioconic surfactant, ampho-
teric surfactant or the like; a micro-capsule form cobtained
by treating the composition with a capsuling agent; and so

forth.
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ant-aromatic or sundry) is appropriately determined depending upon the
effect and function expected for each product; how- ever, the amount is
generally about 10-9 to 07 ppb. [0063] 185 Meanwhile, in the
flavor-improving agent of the present invention, S-alkyl
(S)-2-methylbutanethioates are used as an essential component. As
specific examples of the S-alkyl (S)-2-methylbutanethioates, there can be
[ onegtioned S-methyl ester, S-ethyl ester, S-n-propyl ester, S-isopropyl
ester, S 30 butyl ester, S-2-methylpropyl ester, S-pentyl ester, S-2 20|
methylBify| dstél & 3-FetRMsEester S hekjPETERE cROBRBRAMIO: can
a 8sterrheplyhester and; S-octyl, esterah(S)+2-methylbuiarebivicadde  (e.q.
[0064] 5 The S-alkyl (S)-2-methylbutanethioates may be used as an
cesdentiz compongatinstrekihd or i fwo BEFRRE kinds. Wfthese The compo-
compounds, preferred as the essential.co nent of t VOr ing _
oI e resaht ition = S RBTR (B miryibaneionte 16 P~
w0653 dhe S-alkyl {K)r2-methytbtitanethidate, useelip the pre semtosol or the
invention may be obtained by extraction from patural product, or by
L ik&mici Sy rhihedRP HowetRt Sullers eSS 2R a(%‘i?i"lﬁﬁé ylbutanethioate
[ in a large amount, it is 15 preferably obtained by chemical
synthesis. [0066] For chemical synthesis of the S-alkyl (S)-2- ‘
methylBh@anethioss, tiisre SandehéntioRed Zas mtthe- dhbvat fidhtioned used
.chemical synthesis of S-alkyl.(R)- m ethi for mpl -
T O i (G Bhethaintar i acid (s Fovt asbrish afo a™e °™
pagidhadide or medicine) is appropriately determined depending

" upon the effect and function expected for each product; how-

ever, the amount 1s generally about 167° to 10° ppb.
[0062]

The amount of S-alkyl (R)-2-methylbutanethicate used in
fragrance-added product (e.g. fragrance product, skin-care
preparation, make-up cosmetic, hailr cesmetic, sunblock cos-
metic, medicated cosmetic, hair-care product, soap, body
cleaner, bath preparation, detergent, fabric softener, clean-
ing agent, kitchen cleaner, bleaching agent, aercsol, deodor-
ant-aromatic or sundry) is appropriately determined depending
upon the effect and function expected for each product; how-
ever, the amount is generally about 107 to 107 ppb.

[0063]

Meanwhile, in the flavor-~improving agent of the present
invention, S=-alkyl (8)-2-methylbutanethicates are used as an
essential component. As specific examples of the S-alkyl
(S} ~-2-methylbutanethiocates, there can be mentioned S-methyl
ester, S-ethyl ester, S-n-propyl ester, S-isopropyl ester, S5-

butyl ester, S-2-methylpropyl ester, S-pentyl ester, S-2-
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and then reacting it with an alkylthiol. For chemical syn- thesis of the
(S)-2-methylbutanoic acid, there can be men- tioned, for example, a
method described in JP-A-1988-239248 25 or JP-A-1991-157346. [0067]
In the flavor-improving agent of the present invention, the S-alkyl
(S)-2-methylbutanethioate obtained as above needs to have an optical
purity of 70% e.e. or more. 30 [0068] 21 The S-alkyl

ndSlrimetiylbutanathipate-synihasizertbae gardingtedhe methed;1l ester, S-
described in JP-A-1988-239245 had a high optical purity of about 75%
chse 3x hestamas cifdurted foexahiide S-SRt PURT SIS AIGFESI 2% (5) -

2%%@{%%(?,9@}%@@@@@ {he (S) isomer begins to show its effect. As

a resulft, it was found that, in the present invention, the (S) isomer begins
[ 8@ 8Kow the effect at an op- tical purity of about 70% e.e. Accordingly, it

was found t%gt tﬂpe S)-t loesters having an optical.purity of 70% e.e. 10

or moruhcean gt pe s% vsétﬁﬁg%bﬁ@%gagt%%%%]tﬁgéé? senrlﬁ?élebe Hsed as
a80pensnt afithe gresant flavamimpreving ageriangncawproyidenare kinds.

beverages or a food reliably giving a flavor and releasing an odor. [0069

O 5 Hi8thE PBRBEE OF 0dITReERS Rbt GHly & REatéE it ST the fRFor"t °F
+Reverage orfood sreads in fhe mouthdn g moment byt alse astatedn 1s s-

which the odor of beverage or food is felt with the mere presence of the
mbekaragéor-food.cnhiyé vichstedfthe atsuth. 20 [0070] In order to obtain

{@8 685 Ikyl (S)-2-methylbutanethioate having an optical purity of 70% e.e.
r more, it is possible

The S-alkyl (S)-2-methylbutanethicate used in the pre-
sent invention may be obtained by extraction from natural
product, or by chemical synthesis. However, when the S~alkyl
() -2-methylbutanethicate is used in a large amount, 1t is
preferably obtained by chemical synthesis.

[0066]

For chemical synthesis cf the S-alkyl (8)-2-
methylbutanethiocate, there can be mentioned, as in the above-
mentioned chemical synthesis of S-alkyl {R) =2~
methylbutanethioate, for example, & method of converting {S) -
2-methylbutancic acid (a raw material) into an acid halide
and then reacting it with an alkylthicl. For chemical syn-

thesis of the (8)-2-methylbutanoic acid, there can be men-

tioned, for example, a method described in JP-A-1988-239245
or JP-A-1991-157346.
[0067]

In the flavor-improving agent of the present invention,
the S-alkyl (S)-2-methylbutanethiocate obtained as above needs

to have an optical purity of 70% e.e. or more.

[0068]
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to appropriately mix an S-alkyl (S)-2-methylbutanethioate of high optical
purity obtained by the above-mentioned synthesis 25 method, with a
racemic S-alkyl 2-methylbutanethioate which is known to be widely
present in nature, particularly in fruits, beer, etc. [0071] With respect to
racemic S-alkyl 2-methylbutanethioates, 30 it is known that, for example,
S-methyl 2-methylbutanethioate 22 is present in beer, hop, cheese, etc.,

S-ethyl 2- methylhutanethioate is present in durian, etc., and S-butyl .

> et Btare RIS s POSATIR QAR IR AR ToR s RAGRTHAESS 20"
& PARRRY! estek xiserropyhestars Soutdb esier, S2amethyipropyb 45 had =
ester, S-pentyl ester, S-2- methylbutyl ester, S-3-methylbutyl ester,

'S.pbxyAREicR S- BisB-hExdhy| aster ts-Aeptylfester, SPockfiBstetadtcCgpductead
gdmet@ggﬁtﬂqgthioigﬁgid aléepparleggﬂt_ in \@&lﬁ)y@};ruits_o@tc. [QQZ@]](JYQThe (S) -2~

flavor-improving agent of the present invention contains one or more
kiridsyoftheaboveictamed S-alll ¢8)- Rimethybutasethioatdssigdving & show

optical purity of 70% e.e._or more and, as necessary, other component

j( .sg.ﬁ Vc')g‘rj’);éand i ac?de%et%%ét\/erédges%%oogs@f‘%e%%ﬁégr’co}m%o%%%t present
{eg=Abiflavpr)ised(pthe flavet-irpprying agenthag nerpartiewlect at an op-
restriction as long as it is used as an ordinary flavor for foods. The

eoffent BHthe alRyl (SRo%hetylButsndthioattCthe Jrédeht it was found
flayer-improyigg.agent issnatparficylarly res str bytis preferably abey e e,
1 to 15% by weight. 20 [0073] The beverage or food having an improved

flavore véthea presentineentittrcaritaing tie flavopimpovifgtagent githehe es-
pLesent{nvention which contains one grmore kinds of S:alkyloving agent and
can provide a beverages or a food reliably giving a flavor
and releasing an odor.

{0069}

Here, *the release of odor means not only a state in
which the flavor of beverage or food spreads in the mouth in
a moment, but also a state in which the odor of beverage or
food 1s felt with the mere presence of the beverage or fcod
in the vicinity of the mouth.

{0070]

In order to obtain an S-alkyl (S)-Z-methylbutanethiocate
having an optical purity of 70% e.e. or more, it is possible
to appropriately mix an S-alkyl (8)-2-methylbutanethiocate of
high optical purity obtained by the above-mentioned synthesis
method, with a racemic S-alkyl 2-methylibutanethiocate which is

known to be widely present in nature, particularly in fruits,

beer, etc.
[0071]
With respect to racemic S—-alkyl Z2-~methylbutanethioates,

it is known that, for example, S-methyl Z-methylbutanethicate
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(S)-2-methylbutanethioates having an optical purity of 70% 25 e.e. or
more and, as necessary, other component (e.g. flavor), and is improved
in flavor and release of odor. The amodfit of the present flavor-improving
agent added to beverage or food can be appropriately varied depending
upon the kind of the beverage or food; however, the amount (as S-alkyl
(S)-2 30 methylbutanethioate) in beverage or food is about 10-8 to 105 23
ippb g(whereraducedito aptieal, purityclD0%) dMeers the adelction antouwithy:  2-
small (less than about 10-8 ppb) , no clear ef- fect of addition is seen; a

d,
ek tRE SOt ambntiS IargeTiore tHan SBBUETOS Fpb) /thé Hever ~tY:
20fBevRrageine foad pecseimayhieimpaired. {0074 Whemiheetc. 1t is

flavor-improving agent of the present inven- tion is added to a beverage,
2 Eparkicaldr th&aldifioh -RMmenHtto6E Deverdge IO préferablyEab6d 1 frPuty L

e%QQPPm i%@»-‘ﬁ%&;ﬁ%ﬁiﬁiﬁz(s)'zé@?@!bUta%%lé%?&%llooéﬁé%lﬁ 5-2-

everage or foo e‘present flavof- improving agent is added,
neayidany beverage or foot-asstong las flavor #mprovementsxexpeecteter, S-—
by the addition. There can 15 be mentioned, as the_food, cakes (e.g.
C&&rﬁ%ﬁ%&ﬁ@i} cﬁggoqﬁate,gEﬁ%%Egbu%sénedr baked Swee ), ?csé%e%é'.g.ac' of

oiceraammand sberiel), pudeing, delly, gie: Asihe bevermge theresanhke etc.
mentioned carbonated drinks (e.g. cider, lemon lime, fruit soda, guarana
[8Ad €dla), fruit juice drinks free from any 20 fruit juice or containing a

naturalgﬁgtjtgg%g@glq_rmg%-vg rated syrup for dijyfion, lachic.drinks v ention
luxury drinks, functional drinks, alcoholic liquors having origins in West-
cemmteoundries: fe.grwhisky aktnwinel; £t¢.125 Bkarwplegbtained S-alkyl (8) -
2-methylbutanethiocates having an optical purity of 70% e.e.
or more and, as necessary, other component (e.g. flavor), and
is added to beverages or foods. The other component (e.g.
flavor) used in the flavor-improving agent has no particular
restriction as long as it 1s used as an ordinary flavor for
foods. The content of the S$-alkyl (S5)-Z-methylbutanethicate
in the present flavor-improving agent is not particularly re-
stricted but is preferably about 1 to 15% by weight.

[6073]

The beverage or food having an improved flavor, cof the
present invention contains the flavor-improving agent of the
present invention which contains one or more kinds of S-alkyl
(S)-2-methylbutanethicates having an optical purity of 70%
e.a. or more and, &s necessary, other component (e.g. flavor),
and is improved in flavor and release of odor. The amount of
the present flavor-improving agent added to beverage or food
can be appropriately varied depending upon the kind of the
beverage or food; however, the amount (as S-alkyl (8)-Z-

methylbutanethiocate) in beverage or food is about 107% to 10°
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[0076] The present invention is described in detail below by way of
Examples and Comparative Examples. However, the pre- sent invention is
in no way restricted by them and can b330 changed as long as there is
no deviation from the gist of the 24 present invention. [0077] Incidentally,
in the Examples and Comparative Examples, odor was expressed
referring to the expression made in "KORYO 5 NO JISSAI CHISHIKI

Practical Kngwledge of flavors.or fra,gr " (19 g Mar. 2 ritt .
Bl Trdo, TOTG KEL 7L SHINPOGHA. i 0 Aeo in e e asds
tExamplesand Cemgasdtive { Examptesa thestinitscof f6fthulations imoTablesr ef-

are parts by weight. 10,[0078] In the analyses in Examples, the, followin .
“Sirdiytial Apparattidesiers SREA. Gitival IGEion® BTP-370 & FIRAURTGrt 3

13A3€0 Griperation)y, 13 Broten NMR spegtrum (EH-NMRE AM;40Q 64R0-age or
MHz) (a product of Brucker Bio-Spin GmbH) Tetramethylsilane was used
feean MRBrid stantard sabsta& infrared absorption spectrum (IR): 20

[WQ Avatar 360 FT-IR (a produ<_:t o_f Ni_colet Japan) Mass spectrum
(MS): M-80B mass spectrometer (ionization voltage: 20 V) (a product of
Hitachiyltel) Gas chibaatography 26 HRF5896 (d profludticf Hewdetent inven-
tq%%karf % Tgedgglélmg Ousead V%aesvggaeg%?wi%x OéZIStELné% a51:0 rmrp%e addition
amount to the beverage is preferably about 1 to 100 ppm in
terms of S-alkyl {8)-2-methylbutanethicate.
100751

The beverage or food to which the present Iflavor-
improving agent is added, may be any beverage or focd as long
as flavor improvement 1g expected by the additicn. There can
be mentioned, as the food, cakes (e.g. caramel, candy, choco-
late, chewing gum and baked sweet), ices (e.g. ice cream and
sherbet}, pudding, Jelly, etc. As the beverage, there can be
mentioned carbonated drinks {(e.g. cider, lemon lime, fruit
soda, guarana and cola), fruit djuice drinks free from any
fruit julce or containing a natural frult juice, nectar, con-
centrated syrup for dilution, lactic drinks, luxury drinks,

functional drinks, alcgoholic liguors having origins in West-

ern countries (e.g. whisky and wine), etc.

Examples
[0076]

The present invention is described in detaill below by
way ©f Examples and Comparative Examples. However, the pre-
sent invention 1s 1in no way restricted by them and can be

changed as long as there is no deviation from the gist of the
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(a product of GL. Sciences Inc.) [0079] Synthesis Example 1 30

Production of (R)-2-methylbutanoic acid 25 0.2 g (2 mmol) of tiglic acid

and 20 ml of methanol were placed in &400-ml, stainless steel-made

autoclave purged with nitrogen. Successively, there was placed 6.0 mg

(0.007 mmol) of Ru[(+)-BINAP](BF4)2 {(+)-BINAP is (+)-2,2'5

bis(diphenylphosphino)-1,1'-binaphthyl}. Hydrogenation was conducted
p\é’gg glqgrirl%@%%%]é/%{ogen pressure of 4 kg/cm2 at a reaction

0

temperature or 12 hours. The solvent was distilled off to obtain
[027g (yield: 100%) of intended (R)-2-methylbutanoic acid. The optical

rotation was [alD25 = 10 -16.7 (neat) and the purity, by gas .

chrom&rtB&Pa%%W&quO%} ﬁgbeagﬁ%Tr% c?e%qmé%grf@)a-f?‘p%le%?/l Sgetes:
odnetossithe«size anamider and the-amide was analyzed by=-gas in “KORYO

chromatogra- phy. As a result, the optical purity of (R)-2-methylbutanoic

NRcidP WS BB B2 H BB08 0T Sy RiesRs Examiple Sfoddion VoS of fra-
(Rzmsthylbutanoic gaid chiaride 50,0.0.(420 mmob) of thionylchloridgyye ker-

was dropwise added, at 50C in 3 hours, to 35.8 g (350 mmol) of the
Z0R) - BIZ0NPediAbutangie acid {[AJDR5 < 6chindatimbidined ndSyemparative

E%tgc%?llséExampI(Igl 1.Then, a regctlton Waialéawed to .takel,%lgﬁg Sat 80C for 1

. : ts b
P %éss}_\/eeth%rﬁf*/l hidtide Wae Gistiied 8 under réduced &rjéésﬁ%.r s Y

wEneyrasjdue was subjected to distillation under reduced pressure to
obtain 40.4 g (yield: 25 96%) of (R)-2-methylbutanoic acid chloride.
[86iiidg point: 35C/0.1 torr 1H-NMR (CDC13) :

In the analyses in Examples, the following analytical
apparatuses were used.
Cptical rotation:
DIP~270 (a product of JASCO corporation)
Proton NMR spectrum (*H~NMR) :
AM=-400 (400 MHz) (a product of Brucker Bio-Spin GmbH)
Tetramethylsilane was used as an iInternal standard
substance.
Infrared absorption spectrum (IR):
Nicolet Awvatar 360 FT-IR (a product of Nicolet Japan)
Masgs spectrum (MS):
M-80B mass spectrometer {ionization voltage: 20 V)
{a product of Hitachi, ILtd.}
Gas chromatography
HP-5890 (a precduct of Hewlett Packard)
The column used was PEG BC-WAX (0.25 mm x 50 mm)
(a product of GL. Sciences Inc.).
[C0792]
Synthesis Example 1

Production of (R)-Z-methylbutanoic acid
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0.98 (t, J=7.5 Hz, 3H), 1.29 (d, J=6.9 Hz, 3H), 1.581.66 (m, 1H),
1.79-1.87 (m, 1H), 2.78-2.85 (m, 1H) 30 13C-NMR: 26 11.46 (CH3),
16.88 (CH3), 26.91 (CH2), 53.29 (CH),2278.05 (CO) [0081] Synthesis
Example 3 5 Production of S-methyl (R)-2-methylbutanethioate 16.1 g
(220 mmol) of the (R)-2-methylbutanoic acid chloride obtained in
Synthesis Example 2 was dropwise added, in 1 hour with stirring, to a 0C

mixture;0,75,9 ofa 13%: aquesus methyvmarcagtan,solusion and 460 A thanol
of diethyl ether. 10 The organic layer was separated and washed with an
wagGeols- 3odilim thlorite $610tivA. The Hivid effer \HaS distiléd coff sHy@clave

residue was concentrated under.redu ressure to obtain 15,1 ield;
s B e e o8 . 0 n
{By. gas chwaoia) 1546graphy +As BIRAEHL, the chemicdal prieitgamas 160%+) 2,27 -
and the optical purity was 88% e.e. Bo,ilir%%goint: 32C/5 torr [a] 20:

R R R T - o aB T By sy ypisakanstign vas

Mz Bk ek 431652 @i M) de?0-3478 dmp1id)y: 2528, (Sp BER 61224-3604  kg/cm?
(m, 1H) 13C-NMR: 11.29 (CH3), 11.58 (CH3), 17.21 (CH3), 27.17 (CH2), ~
a$5 80.083CH) 004 22R€0) foas2 cExarhple K EValliatidPBF Fragrafite plvent

AV stilled off to obtain 0.2 g (yield: 100%) of intended
{R)=-2~-methylbutancic acid. The optical rotation was lal® =
~16.7° (neat) and the purity by gas chromatography was 100%.
The acid was reacted with (8)-l-phenylethylamine tc synthe-
size an amide; and the amide was analyzed by gas chromatogra-
phy. BAs a result, the optical purity of (R)-2-methylbutanocic
acid was 88% e.e.
[0080]
Synthesis Example 2
Production of (R)-Z2-methylibutanoic acid chloride

50.0 g {420 wmmecl) of thionyl chloride was dropwise
added, at 50°C in 3 hours, to 35.8 g (350 mmol) of the (R)-2-
methylbutanolc acid (leals®® = -16.7° (neat)} obtained in Syn-
thesis Example 1. Then, a reaction was allowed to take place
at 80°C for 1 hour. Excessive thionyl chloride was distilled
off under reduced preassure, The residue was subijected to
distillation under reduced pressure to obtain 40.4 g (yield:
96%) of (R)-2-methylbutancic acid chloride.
Boiling point: 35°C/0.1 torr
*H-NMR (CDCls) :

0.98 (t, J=7.5 Hz, 3H), 1.29 (d, J=6.9 Hz, 3H},

1.58~1.66 {(m, 1H), 1.79~1.87 (m, 1H), 2.78~2.85 (m, 1H)
13C-NMR:
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Each of the S-methyl (R)-2-methylbutanethioates ob- 30 tained in
Synthesis Examples was put on a bottle mouth and 27 filter paper, and
sensory evaluation was carried out by ger- fumers or flavorists having 5
years or more of experience. The evaluation results are shown in Table 1.
[0083] 5 Table 1 Compound name Odor characteristics S-methyl (R)-2- A
beautiful, fresh, highly- methylbutanethioate taste, unique, strong odor

which Femipgs a-stond; esy PRsslon rols SrneiBy,2; Anpdey wiveh |s
natural but methylioutanethioate (racemic is low in strength and has
form)* BlightidthéE8mells. * a product of Oxford Chemicals [0084] 10 As
E@@gﬁp@bove, the S-methyl (R)-2-methylbutanethioate used in the flavor
sition or fragrance composition of the present invention had a
sbheautifuh freshahighdy-taste, unique, strong flavor and fragrance which
reminded a strong, fresh passion fruit. Meanwhile, all the perfumers or fia

P15YeRkPointed it thatthe FBcemid S Mthy P> TR i thfethioate

had anqdor which,wag nafieal but yas lewe in stigngthandhadstighioic acid
other smells. [0085] Example 2 20 The S-methyl

ctRez-iesthybttshettiodte SYWIHESAHS hASEABA thel midifodidestybeg ifdded,
S £ BB T D ovb iy T e W8S 154
agueous methylmercaptan solution and 100 ml of diethyl ether.
The organic layer was separated and washed with an agueous
sodium chloride solution. The diethyl ether was distilled
off. The residue was concentrated under reduced pressure to
obtaln 15.1 g (yield: 86%) of S-methyl (R)-2-
methylbutanethiocate. The product was analyzed by gas chroma-
tography. As a result, the chemical purity was 100% and the
optical purity was 88% e.e.
Boiling point: 32°C/5 torr
[a15°%: -36.7° (neat)
"H-NMR (CDCls):
0.92 (t, J=7.5 Hz, 3H), 1.29 {(d, J=6.9 Hz, 3H),
1.43~1.52 {(m, 1H), 1.70~1.78 {m, 1H), 2.28 (s, 3H),
2.54~2.60 (m, 1H)
PC-NMR:
11.29 (CHz), 11.58 (CHs), 17.21 (CHsz), 27.17 {(CHz),
50.04 (CH), 204.22 {(CO)
(00821
Example 1
Evaluation of Fragrance c¢r Flavor
Fach of the S-methyl (R)-2-methylbutanethicates ob-

tained in Synthesis Examples was put on a bottle mouth and



methylbutanethioate at which the (R) isomer begins to show 25 its effect
reliably. Racemic S-methyl 2-methylbutanethioate 28 was mixed with
S-methyl (R)-2-methylbutanethioate in4farious proportions to prepare (R)
dominant compositions of different optical purities. Using these (R)
dominant compositions, the optical purity of S-methyl
(R)-2-methylbutanethioate at which 5 the effect of the (R) isomer could be
£ cloagly feliouas maas- weadky-applviaga2:2pointideniiiication tesic by per-
described |n 54 page of "Kanno Kensa Nyumon (Introduction to Sensory
ftFé@tﬁ)E(Seﬁo KiekBE0) PribhisHEMBY R K2 NiKk& GSirenSHEppansha 6ﬁ£&?&leﬂce
v 1328 cbsinetbada o Wiods ol samples AapdJOR are
|st|ngurs ed from each other as follows. That is, the samples A and B
[ &b piesented to panelers as distinct samples and their characteristics
T eghmrénorlzed by the panelers; then, the samples A and B are presented
as blind samples to allow them to pick up a sample different from
the sample A; 15 this operation is repeated a pIuraIrty of times; thereby,

(b

2l (‘3 8‘% ”S‘B‘éfg&:leii'é*ﬂ o
Ut CAITSVVT ClIIICu |_uuu Lkl)t vva;clu LII(J. 11} l I hl -
;ﬁ)i ? ?I e r%r¥b toa ethioate, :(/V%n heL ing an optlca rlté/ of? § 0. ne godzr
e use per se without berngﬂougﬁé rp gpéaratéo&g % Fresh
flavor or fragrance composrtlon reliably i psrgy% |nF ?1\,{9{ or fragran

rnno71 ")IZ Eycammn la.

Carmuarativs gty p

uuuir‘ |_Aa|||plc £ oulu cumpparatiyc a.lll !:E J. ||| IIICLﬁ_IgI natural but

I?é] d?%( Ibu% nethregr)ate obtained |rr[tre réy %S'.? PeSWAS  -nd has
0Oa grap ruit flavor c Impoﬂsrﬁ IgﬂS Eﬁ@tlrlg S}ﬁ) Fi gare a

IIClVUI UUIIIIJUQILIUII UI I_/\ alllplc o Lurnanmiy e UIIUblIVU IIIQIUUICIIL dl. d

*caghdepgaict of Oxford Chemicals

[0084]

As seen above, the S-methyl (R)-Z-methylbutanethicate
used in the flavor composition or fragrance compesition of
the present invention had a beautiful, fresh, highly-taste,
unigue, strong flavor and fragrance which reminded a strong,
fresh passion fruit. Meanwhile, all the perfumers or fia-
vorists pointed out that the racemic S-methyl 2-
methylbutanethicate had an odor which was natural but was low
in strength and had slight other smells.

[0085]
Example 2

The S-methyl (R} -2-methylbutanethicate synthesized
based on the method described in JP-A-1988-239245 had a high
optical purity of about 88% e.e. A test was conducted to ex-
amine the optical purity of S-methyl {R}~2~
methylbutanethicate at which the (R} isomer begins to show

its effect reliably. Racemic S-methyl Z-methylbutanethicate
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30 tion of 0.01 ppb. Racemic S-methyl 2-methylbutanethioate was 29
added to the same grapefruit flavor composition to prepare a flavor
composition of Comparative Example 4% The two flavor compositions
were subjected to an organoleptic test by fla- vorists each having an
experience of at least 5 years. 5 [0088] Table 2 Component Example 3
Comparative Example 1 Grape fruit essence 95.0 95.0 Ethyl butanoate
wdkl Rikdthy 2-methydbitagoate 10,02 02 Octanal 96 B0date in various
Nootkatone 0.05 0.05 S-methyl (R)-2 methylbutanethioate 0.000001 -, _
O RRRITviE -ty I FRERFIbHan StATBATE0.06088T EthabrBaMance ™ T "

ofdlange Jotal100.0 1090 {3089)L0-Aq myresuhitwas petited out byad, the

the flavorists that the flavor composition of Example 3 was imparted with

opt hatiral gepyfresh Ravsriitt posBessedisy tel it B isofforpof Wh-ch
c5om act:i%:/e]pEf( ample ﬁgoolggclnfeﬁ:lzé%@ﬂ? 4 Produdtion.of flagrange s meas-
composition for shampoo  Formulation 1 Component Benzyl salicylate 55

ured by applying a 2:2 point identification test described in
54 page of “Kanno Kensa Nyumon (Intreduction to Sensory
Test)” (Sato Makoto) published by K.K. Nikka Giren Shuppansha
on Oct. 16, 1978. 1In the method, two kinds of samples A and
B are distinguished from each other as follows. That is, the
samples A and B are presented to panelers as distinct samples
and their characteristics are memorized by the panelers; then,
the samples A and B are presented to them as blind samples to
allow them to pick up a sample different from the sample A;
this operation is repeated a plurality of times; thereby, the
difference between the samples is Judged based on the number
of correct answers cobtained.

rocse!

As a result, it was found that S-methyl (R)-2-
methylbutanethioate, when having an optical purity of 50% e.e.
or more, can be used per se without being purified, for
preparation of a flavor or fragrance composition reliably im-
proved in flavor or fragrance.

[0087]
Example 3 and Comparative Example 1

The S-methyl {(R)~2-methylbutanethicate obtained in the
Synthesis Examples was added to a grapefruilt flavor composi-
tion shown in Table 2, to prepare a flavor composition of Ex-

ample 3 containing the effective ingredient at a concentra-

tion of 0.01 ppb. Racemic S-methyl 2-methylbutanethicate was
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20 L-citronellol 10 Ethyl acetoacetate 5 Galaxolide 50BB* (a product of
IFF) 390 30 Geraniol 10- Hedione (a product of Firmenich S.A.) 120
Heliobouquet (a product of Takasago I#&rnational Corporation) 8 5 10%
cis-3-hexen-I-ol solution in DPG** 10 10% cis-3-hexenyl acetate solution
in DPG 5 Hexylcinnamic aldehyde 50 a -ionone 17 Kovanol 10 (a
product of Takasago International Corporation) 40 Lemon oil 40 Linalool
afaiddnalyl agetate dn. Nerglido! 55:15 Rhenydethyl aleehal 30-Phepylgtbare a
cinnamate 5 Santalex T (a product of Takasago International
fComporatiom35s 1086 Triplal Soluterr mtDPES (B4noguet of IFFThe20¥g flaver

maltol_solution in DPG 15 10 -methyl (R)-2-methylbutanethi -
S TiDBE KAl Ot e Bt beAsonts S (et ok by 12
viPP93} €omparativerExample 2 Akadrance compositibadfotr shampaowas
E%roeggﬁed in the

Table 2

Component Exampie 3 Comparative
Example 1

Grape fruit essence ©5.0 95.0

Ethyl butancate 0.1 0.1

Ethyl 2-methylbutancate 0.02 0.02

Octanal ¢.01 0.01

Ncotkatone 0.05 0.05

S—-methyl (RYy—-2~

methylbutanethiocate 0.0C0001 -

Racemic S-methyl 2~

methylbutanethioate - ¢.000001

Ethanol Balance Balance

Tetal 100.0 100.0

[0089]

As a result, it was pointed ocut by all the flavorists
that the flavor composition of Example 3 was imparted with a
natural, deep, fresh flavor not possessed by the flavor com-
position of Comparative Example 1.
[0CS0]
Example 4
Production of fragrance composition for shampoo

Formulation 1

Component

Benzyl salicylate 55
L-citronelleol 10
Ethyl acetcacetate 5

Galaxolide 50BB* {a product of IFF) 390
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same formulation as in Example 4 except that, in the formula- 30 tion of
Example 4, the 10 ppm S-methyl (R)-2 31 methylbutanethioate solution in
DPG was replaced by a 10 ppm racemft S-methyl
(R)-2-methylbutanethioate solution in DPG. [0092] [Application Example
1] 5 Production of shampoos The following components including the
fragrance compo- sition for shampoo, prepared in Example 4 or
c&ompayative Ex- ample 2 were stirred at 80C with stirring, until a uniform 10
material were obtained. Then, the unjform material was 10 cooled to 35C

s bratard a SHAAPGGS. Trie fragafid of efch shampoo was evaluated by 2°
Héﬁ%Q%‘@é& by five perfumers each having an experience of least 5

years. [0093] [Shampoo composition (mass %)] 15 sodium laurate 40.00
(@immw-wéoymm@@mﬁmﬁ@Lmal C.orpora’t.:ion) 8
L I 1000 e 0 o
1 ohlogide 0310 Methylparaben 020s Propylparabeni®E0 Tetrasodium 5

edetate 0.10 25 Fragrance composition of Example 4 or Comparative
Hexgdfpldpafse Prrifidd Water Balance Total 100.00 [0094] 50
B ~icnone 17
Kovanol
(a product of Takasago International Corporation) 40
Lemon oil 40
Linalool 45
Linalyl acetate 45
Nerolidol 55
Phenylethyl alcohol 30
Phenylethyl cinnamate 5
Santalex T
(a product of Takasago International Corporation) 35
10% Triplal soclution in DPG {a product of IFF} 5
1% maltol solution in DPG 15

10 ppm S-methyl (R)-2-methylbutanethicate solution in DPG
5

Total 1000
* Benzyl benzoate
** Dipropylene glycol
[0091]
Comparative Example 2
A fragrance composition for shampoo was prepared in the
same formulation as in Example 4 except that, in the formula-

tion of Example 4, The 10 ppm S~methyl (Ry-2-
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30 [Evaluation results of Example 4 and Comparative Example 2] 32 The
fragrances of the shampoos of Example 4 and Com parative Example 2
were evaluated. As a result, all the perﬂumers pointed out that the
fragrance of the shampoo using the Example 4 formulation containing
S-methyl (R)-2 5 methylbutanethioate was superior in spreadability and
gave a fresh and natural feeling. [0095] Example 5 Production of
néfaganae-cemapeasitian éordodyshampae 1Odonaslatiop ZaCethponeat 10 ppm
Lemon oil 100 Lime oil 180 Geranyl nitrile 10 15 10% aldehyde C-8 |
r3ERMGA IS THEG 25! 1080 akiehyds CLEY SeREH 1 BFG 33~ Byt® 7 DFC:
[gg% oate 12 Triplal (a product of IFF) 3 10% isocyclocitral solution in
DPG (a product of IFF) 25 20 Styrallyl acetate 20 a-terpineol 30 Linalool
[ EOplihabt acetalie:5@0Gerdniol 60 25 Geranyl acetate 5 Lilial (a product
}POf iva}udan S.%.) §§ He>8/I cinnamic aldehyde 120 Myrac aldehyde (a
5?0 tic %f)fle‘—% 5 |I§1%?h§xenyl salicylate 15 30 $ -ionone 25
The following components including the fragrance compo-

sition for shampoo, prepared in Example 4 or Comparative Ex-
ample 2 were stirred at 80°C with stirring, until a uniform
material were cobtained. Then, the uniform material was
cooled to 35°C to prepare a shampoo. The fragrance of each
shampoo was evaluated by a sensory test by five perfumers

-

each having an experience of least 5 years.

[0093]

[Shampoo composition (mass %))

Scdium laurate 40.00
Disodium N-cocoyl=N-carboxymethylethyl-N-
carboxymethylethylenediamime 10.00
Coconut éil fatty acid diethanolamide (2) 2.00
Butylene glycol 2.00
Citric acid - 0.35
Sodium chloride 0.10
Methylparaben 0.20
Propylparaben 0.10
Tetrascdium edetate .10

Fragrance composition of Example 4 or Comparative Example 2

0.50
Purified water Balance
Total 100,00

[C094]

[Evaluation results of Example 4 and Comparative Example Z]
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33 Heliotropin 5 Tonalide(a product of PFW) 30 Dipropylene glycol
Balance 10 ppm S-methyl (R)-2-methylbutanethioate solution in DPG 5 5
Total 1000 [0096] Comparative Exam fe 3 A fragrance composition for
body shampoo was prepared 10 in the same formulation as in Example 5
except that, in the formulation of Example 5, the 10 ppm S-methy! (R)-2-
methylbutanethioate solution in DPG was replaced by a 10 ppm racemic
S-metinyle2-methythitanethivatersoiutishdmPiRG. [@007F EfApplidationd Com-—
Example 2] Productign of body shampoos Bodg shamlpooslvtvere 11 the per-
Pyfrahared eRfragraRts CoRino- itiohs fofBody SR&MpoL, repared
£imEXample; 5. a8d Compara=tivednample. 3 rEhe Fagranes ef eackhnkody using
shampoo was 20 evaluated by a sensory test by five perfumers each
thaving aamBipericAce GTIEESES &3, [00UB) LBHHY ShamposbitidiatiolR) ~2~
i y n 25 M ygﬁggg 10,
m%ﬁ;ﬁ%&%@%@%éﬁeéri%iugrrl?%%%é% Oﬁlg?) Potasg?{}r% %ﬁllotr:{:lea&go save @
£ fayeerared5 0030r-Edcdmuticihfatty acid diethanolamide (2) 3.00 34

10095]
Example 5
Production of fragrance composition for body shampoo

Formulation 2

Component

Lemon oil 100

Lime oil 180

Geranyl nitrile 10

10% aldehyde C-8 sclution in DPG 25
10% aldehyde C-10 sclution in DPG 35
Ethyl decanoate 12

Triplal (a product of IFF) 3

10% isocyclocitral solution in DPG (a product of IFF) 25
Styrallyl acetate 20
a~terpinecl 30

Linalool 70

Linalyl acetate 50
Geraniol 60

Geranyl acetate 5

Lilial (a product of Givaudan S.A.) 80
Hexyl cinnamic aldehyde 120

Myrac aldehyde (a product of IFF) 15
Cis-3-hexenyl salicylate 15

B -iocnone 25
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Sodium polyoxyethylene lauryl ether acetate (3E.O.) (30%) 10.00 Coconut

oil fatty acid amide propyl betaine solution (34%) 25.00 5 Potassium

myristate (40%) 25.00 Fragrance com%%sition of Example 5 or

Comparative Example 3 0.50 Purified water Balance Total 100.00 10

[0099] [Evaluation results of Example 5 and Comparative Example 3] The

fragrances of the body shampoos of Example 5 and Comparative
H&y@@mﬁg@were evaluated. As a result, all the perfumers pointed out that 5

the fragrance of the body shampoo 15 using the Example 5 formulation
TRDRtaifRGS-AERAIR) 2L n%)éjlll’g)ﬂllbutanethioate gave an improved
DIE%QB?%%E@O' (le%;ggg feeling. [0100] Example 6 20 Production of rosysz 1 ance

fragrance composition Formulation 3 Component a-pinene 8 Aldehyde
1C-perd Z5-ndyitamyl Glycdlatest Arhbretaligs(aipratectsefiFF}gn in DEG

Bergamot 15 Carbitol 100 Cardamon oil 3 30 L-citronellol 30 35 Q

Pamaseone-2 2
Total 1000
[0096]

Comparative Example 3

A fragrance composition for body shampoo was prepared
in the same formulation as in Example 5 except that, in the
formulation of Example 5, the 10 ppm S-methyl (R)-2-
methylbutanethiocate solution in DPG was replaced by‘a 10 ppm
racemic S-methyl 2-methylbutanethicate solution in DPEG.
(00973
[Application Example 2]
Production ©of body shampoocs

Body shampoos were prepared using the fragrance compo-
sitions for body shampoo, prepared in Example 5 and Compara-
tive Example 3. The fragrance of each body shampoo was
evaluated by a sensory test by five perfumers each having an
experience of least 5 years.
100987

[Body shampoo formulation (mass %) ]

Dibutylhydroxytocluene .05
Methylparaben 0.10
Propylparaben 0.10
Tetrasodium edetate 0.10
Potassium chloride 0.20
Glycerine - 5.00

Coconut oil fatty acid diethanolamide (2) 3.00
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10% dimethyloctanol solution in DPG 4 Dipropylene glycol 29 10%
Dynascone solution in DPG 5 5 10% ethyl acetate solution in DPG 4
Ethyl acetoacetate 15 10% galbanum ## solution in DPG 10 Hedione(a
product of Firmenich S.A.) 195 Heliobouquet 10 (a product of Takasago
International Corporation) 10 Cis-3-hexen-I-ol 2 10% cis-3-hexen-I-ol
solution in DPG 3 a-ionone 10 Jasmine absolute 3 15 10% lime oll
sselutian i PR b Linaiv aeetatg 401 10¥E-mereaptementienesolutign s )
in DPG 8 Musk T (a product of Takasago International Corporation) 200
20 Nerolidol 46 Phenylethyl alcohol 17 Q -pinene 117 Rhubofix(a 10.00
CBIOAGL OLEFMENICN, S £} 12 Roge asoliips3 pordPh Lo oheauliondn s,
DPG 5 10% L-rose Oxide solution in Santalex T (a product of
Takasago International Corporation) 40 Triplal (a product of IFF) 14 30 25.00

Ioutone( odu fFlr nich S.A.) 12 36 Maltol 5 10 ppm S-methyl
ﬁ'% ﬁﬁ@fﬁy tane %ﬁ?(c)ate fon in DPG 25.00

Fragrance composition of Example 5 or Comparative Example 3

0.50
Purified water Balance
Total 100,00

(00291
[Evaluation results of Example 5 and Comparative Example 3]

The fragrances of the body shampoos of Example 5 and

Comparative Example 3 were evaluated. As a result, all the

perfumers pointed out that the fragrance of the body shampoo
using the Example 5 formulation containing S-methyl (R}-2-
methylbutanethicate gave an improved freshness and a citrus
feeling.

[0100]

Example €

Production of rosy fragrance composition

Formulation 3

Component

a -pinene 8
Aldenhyde C~16 1
Bllvl amyl glycclate 1
Emprettolide (a product of IFF) 8
Bergamot 15
Carbitecl 100
Cardamon oil 3

L-citreonellol 30



5 Total 1000 5 [0101] Comparative Example 4 A rosy fragrance

composition was prepared in the same, formulation as in Example 6

except that, in the formulation of Examo’ le 6, the 10 ppm S-methyl

(R)-2-methylbutanethioate 10 solution in DPG was replaced by a 10 ppm

racemic S-methyl 2- methylbutanethioate solution in DPG. [0102]

[Application Example 3] Production of cosmetic creams 15 Cosmetic
poreamsayeriesprepared using the rosy fragrance compositions prepared in pA

LG Ve iGAEH By & SElt a0k 1461 BPhve perfumers cach having an
pexpersneef deastsiyears. 20 [Cosmetic cream (mass 0)] Stearyl 29
alcohol 6.0 Stearic acid 2.0 Hydrogenated lanolin 4.0 Squalane 9.0 25
1 Bety eeanene0.8°E)ekfife 610 PSlyethylene glycol 1500 4.0 5
lgglyézﬁ?@yg%@@% cetyl gther 3.0 Glygerine monostearate 2.0 30 4
Methylparaben Appropriate amount 37 Ethylparaben Appropriate amount
EEtagrance compoasiion of Example 6 or Comparative Example 4 0.1 15
10% galbanum oil solution in DPG 10
Hedione (a product of Firmenich S.A.) 195
Heliobouguet
(a product of Takasago International Corporation) 10
Cis—-3-hexen-1-ol 2
10% cis-3-hexen-1-o0l sclution in DEG 3
B ~icnone 10
Jasmine absolute 3
10% lime oil solution in DPG 5
Linalyl acetate 40
10% 8-mercaptomenthone solution in DPG 8
Musk T
(a product of Takasago Internaticnal Corporation) 200
Nerolidol 46
Phenylethyl alcchol 17
B -pinene 117
Rhubofix(a product of Firmenich S.A.) 12
Rose absclute 3
10% rose oil solution in DPG 5
10% L-rose oxide solution in DPG 15
Santalex T
(a product of Takasage International Corporation) 40
Triplal {a product of IFF) 14

Veloutone (a product of Firmenich S.A.) 12
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Purified water Balance 5 Total 100.0 [0103] [Evaluation results of
Example 6 and Comparative Example 4] The fragrances of the cosmetic
creams of Example 6 and ComparativétExample 4 were evaluated. As a
result, all the 10 perfumers pointed out that the odor the cosmetic cream
using the Example 6 formulation containing S-methyl (R)-2-
methylbutanethioate had high spreadability and gave a natural feeling.
w0041 15 Flavors of beverages containing S-methyl (S)-2-
methylbutanethioate (namely, the flavor-improving agents of the present
Lihveptior)-rerithiatefic fémrstherdsfyhamehi icorventonaltfiavorsyy DG

(2]

Tagdgs and 2 females) of twenties to thirties. [0106] 25 (2) Preparation of 100C
flavor-improving agent for beverage, by recombination of formulation A
[&temic S-alkyl 2-methylbutanethioate in a conven- tional flavor

cormuylationyuas-replaced By a corresponding (S) isomer to prepare a
flavor-improving agent for beverage. 30 [0107] 38 (3) Addition to

beverade The fladaicisniroving ageRPsreparst iNdke as6RagHdwas the same
f%q:%eudltot%cr)nn()dae Iab%ver%g(eérgg@eth% ﬂ%\é%g egﬁg% ,(S)izi§°€?% af]gfgﬁlat ion
racemate were a decf were compared with each
of Example 6, the 10 ppm S-methyl (R}-2-methylbutanethioate
solution in DPG was replaced by a 10 ppm racemic S-methyl 2~‘
methylbutanethiocate solution in DPG.
[C102]
[Application Example‘31
Producticon of cosmetic creams

Cosmetic creams were prepared using the rosy fragrance
compositions prepared in Example 6 and Comparative Example 4.
The fragrance of each cosmetic cream was evaluated by a sen-
sory test by five perfumers each having an experience of

least 5 years.

[Cosmetic cream {(mass %) ]

Stearyl alcohol 6.0
Stearic acid 2.0
Hydrogenated lanolin 4.0
Squalane 9.0
Octyl decanol 10.0
Glycerine 6.0
Polyethylene glycol 1500 4.0
Polyoxyethylene (25) cetyl ether 3.0
Glycerine monostearate 2.0

Methylparaben Appropriate amcunt
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5 other. [0108] Synthetic Example 4 Production of (S)-2-methylbutanoic
acid 0.2 g (2 mmol) of tiglic acid and 20 ml of methanol 10 were placed in
a 100-ml, stainless steel-made autoclav® purged with nitrogen.
Successively, there was placed 6.0 mg (0.007 mmol) of
Ru[(-)-BINAP](BF4)2 {(-)-BINAP is (-)-2,2'-
bis(diphenylphosphino)-1,1'-binaphthyl}. Hydrogenation was conducted
ewithy sHEings @b a hydrogen pressure of 4 kg/icm2 15 at a rggghepriate amount
temperature of 20C for 12 hours. The solvent was distilled off to obtain
Fr 23y 8Rela: T00%) ot iHierded (BratnethybutanGieTRE Fhevsptfesprpie 4
rotation was [a]p5 = +16.7 (neat) and the purity by gas chromatography 0.1
was 100%. The acid was reacted with (R)-1-phenylethylamine to synthe
P20 siféeah annicke; and the amide was analyzed by gas chromatogra- phygalance
T%§g result, the optical purity of (S)-(+)-2- methylbutanoic acid was 88% 00.0
“e.6. []0109] Synthesis Example 5 25 Production of (S)-2-methylbutanoic )
racid ghloride 50.0 g (420 mmol) of thionyl chloride was dropwise added,
at 50C in 3 hours, to 35.8 9;350 mmol) of the (S)-2- methylbutanaic acid
[Fa]p5 U167 (Reat} bbtditedAEFh: th&tiGERamPBIEPE Priten % fedlion © 4
was allewed 9 take place 39at 80C ferLhaur Excessive thienyd chigride ¢ and
was distilled 39 off under reduced pressure. The residue was subjected to
Gigtitiatieh ineeEreduced pltessaretoobidinaosdlg (yitRl: 0696)5eflt, all the

AR mety ianeie peehionde. Blo R B LAHNE, uotng

the Example 6 formulation containing S-methyl (R} -2~

methylbutanethioate had high spreadability and gave a natural
feeling.
(01041

Flavors of beverages containing S-methyl (8)~-2—
methylbutanethicate {(namely, the flavor-improving agents of
the present invention), and racemic forms thereof (namely,
conventional flavors) were compared with each other.
[0105]
(1) Selecticn of panelers

In the same manner as in Example 1 were selected total

10 expert flavorists (8 males and 2 females) of twenties to

thirties.
[0106]
(2} Preparation of flavor-improving agent'for beverage, by
reccombination of formulaticn
‘A racemic S-alkyl 2-methylbutanethicate in a conven-
tional flavor formulation was replaced by a corresponding (8]

isomer to prepare a flavor-improving agent for beverage.

[0107]
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0.98 (t, J=7.5 Hz, 3H), 1.29 (d, J=6.9 Hz, 3H), 1.58-1.66 (m, 1H),
1.79-1.87 (m, 1H), 2.78-2.85 (m, 1H) 13C-NMR: 11.46 (CH3), 16.88
(CH3), 26.91 (CH2), 53.29 (CH), 10 1%8.05 (CO) [0110] Synthesis
Example 6 Production of S-methyl (S)-2-methylbutanethioate 16.1 g (120
mmol) of the (S)-2-methylbutanoic acid 15 chloride obtained in Synthesis
Example 2 was dropwise added, in 1 hour with stirring, to a 0C mixture of
(75 efadbds aé}ng)él{g;é'@gr@glmercaptan solution and 100 ml of diethyl
ether. The organic layer was separated and washed with an aqueous
sodiurd hﬁIoﬁé@gémnéﬁpﬂ@éfwémyﬁ@lﬁ@ﬁwﬁéﬁﬁW@ﬁizaﬁﬁ Tie above (2)
wigs e conceligied uiderJeduced igssiRdo g S bebrelie s
A) met uta thioate. The product was analy yze
i byrgas c;lamimaht@gneqnfwmAS@ restlt theldeenicakpurity wasak% andh each
the optical purity was 88% e.e. 25 Boiling point: 32C/5 torr [a]D20: +36.7
} 1H-NMR (CDC13) : 0.92 (t, J=7.5 Hz, 3H) , 1.29 (d, J=6.9 Hz, 3H),
[ 3484152 (m, 1H), 1.70-1.78 (m, 1H), 2.28 (s, 3H), 30 2.542.60 (m, 1H) 40
'3C-NMR: 11.29 (CH3), 11.58 (CH3), 17.21 (CH3), 27.17 (CH2), 50.04
SyofHhedoic22 ety ie1141] 5 Example 7 and Comparative Example 5

pENAlation of Flavpsy 5 _rotnyibutancic acid

0.2 g {2 mmol} of tiglic acid and 20 ml of methanol

O

were piaced in a 100-ml, stainless steel-made autoclave
purged with nitrogen. Successively, there was placed 6.0 myg
(0.007 mmol) of Rul({=)-BINAP] (BF4), {(-)})-BINAP is (-)-2,2'-
bis{diphenylphosphino)-1,1’-kinaphthyl}. Hydrogenation was
conducted with stirring, at a hydrogen pressure of 4 kg/cm2
at a reaction temperature of 20°C for 12 hours. The solvent
was distilled off to cbtain 0.2 g (yield: 100%) cof intended
(8)-2-methylbutancic acid. The optical rotation was [a}D% =
+16.7° (neat) and the purity by gas chromatography was 100%.
The acid was reacted with (R)-i-phenylethylamine to synthe-
size an amide; and the amide was analyzed by gas chromatogra-
phy. As a result, the optical purity of (S)-(+)-2-
methylbutanoic acid was 88% e.e.
[0109]
Syntheslis Example
Production of (8)-Z-methylbutanoic acid chloride

50.0 ¢ {420 mmol) of thionyl chloride was dropwise
added, at 50°C in 3 hours, to 35.8 g {350 mmol} of the (8)-2-
methylibutanoic acid {{cx]f5 = +16.7° (neat}} obtained in Syn-
thetic Example 1. Then, a reaction was allowed to take place

at 80°C for 1 hour. Excessive thionyl chloride was distilled
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Each of the S-methyl (S)-2-methylbutanethioate obtained in Synthesis
Examples was put on a bottle mouth and filter paper, and sensory
evaluation was carried out by the abov&9.0 mentioned panelists. The
evaluation results are shown in Ta- ble 3. [0112] Table 3 Compound
name Odor Characteristics S-methyl (S)-2- A odor which reminds the
methylbutanethioate fruity-note having slight fresh-leafy. And a very

ogearn, ﬁ%’@?d'pgé’ at C‘ﬁ?e@&l@éa”oﬂ?f“'%%%%d“ SQLIUL ipyected to

S-methyl 2- An odor which'is natural but ‘methylbutanethioate (racemic is
dlog inlSteengtin and dkas fDﬁtﬂJ@’qsdiglgImlsemellsolﬁbwpmd%t df g (yield:

xford Chemic 0 As seen, above methyl
%3 12 ?hfetﬁf?’lbu% %rjﬁ tJe ﬂgéa?ﬁﬁweaﬁ\g'r ?r%ﬂ)? agent of the
BRIEBEALINYention hegka oglor Wideh reminds the fruity-note having slight

fresh 20 leafy. And a very clear, spreading odor which is similar to the full
"HipeNBss 6Pfrdit) Meanwhile, the racemic form had a odor which was

natural@%gvagtlowdnﬁtrgng@ angd had slight other smells. 41 [0314]

Example 8 and Comparatlve xample 6 Flavor-improving agents for
beverage Yere frépdred based bnthe StrAWbény flatior fotmifations> (m, 1H)

1§go ann Table 4. 5 The flavor-improving agent of Example 8 used the
formulation

11.46 {CHs), 16.88 (CHs), 26.91 (CHz}, 53.29 (CH),
178.05 (CO)
(0110}
Synthesis Example 6
Production of S-methyl (8)-Z-methylbutanethicate
16.1 ¢ (120 mmol} of the (8)-2-methylbutancic acid
chloride obtained in Synthesis Example 2 was dropwise added,
in 1 hour with stirring, to a 0°C mixture of 75 g of a 15%
agueous methylmercaptan sclution and 100 ml of diethyl ether.
The organic layer was separated and washed with an agueous
sodium chloride scluticn. The diethyl ether was distilled
off. The residue was concentrated under reduced pressure to
obtain 15.1 g (yield: 86%) of S-methyl (8)y -2~
methylbutanethicate. The product was analyzed by gas chroma-
tography. As a result, the chemical purity was 100% and the
optical purity was B88% e.e.
Boiling point: 32°C/5 torr
[a]p?®: +36.7° (neat)
'H-NMR (CDCls):
0.92 (¢, J=7.5 Hz, 3H), 1.29 (d, J=6.9 Hz, 3H),
1.43~1.52 (m, 1H), 1.70~1.78 (m, 1H), 2.28 (s, 3H),
2.54~2.60 {(m, 1H)



10

15

20

containing the S-methyl (S)-2-methylbutanethioate obtained in Synthesis
Example 6, and the flavor-improving agent of Com- parative Example 6
used the formulation containing racemié¢CS- methyl 2-methylbutanethioate.
These flavor-improving agents 10 for beverage were each added to a fruit
juice-free carbonated drink containing 10% by weight of glucose and
0.1% by weight of citric acid, in an amount of 0.1% by weight. Each of the
17esyfiant drinks was evaluated for odor by the above- mentioned panelers.
The results are shown in Table 5. 15 [0115] Table 4 Component Example
8 Comparative (EXamplé B. S8méﬂﬂd)(S)-Qf?méthylﬁﬁﬁahetrﬁ(?até?.O@@z) '
S-met 2 @egg% angtt thi - - 2.000 mic form) Ethyl butyrate
1.200 08 Is bu yra .140 Butyric acid 0.900 0.900 Ethyl
lactate 0.040 0.040 Benzyl aIcohoI 2.000 2.000 Cis-3-hexenol 1.000
1.000_ Linalool 0.100 0.100 Ethyl methylphenylglicidate 0.120 0.120
EaRRra 0/080'0. 060" REEHoXY - ﬁféﬂ%ﬁ-i)@p one 1.500 1.500

my-degalactone 3149 0,170 y-undecalactone 0.140 0.140 Ethyl alcohol
(95%) 55.610 55.610 Propylene glycol Balance Balance 100.000 100.000
42 Each of the S-methyl (S)-2-methylbutanethioate ocbktained

in Synthesis Examples was put on a bottle mouth and filter
paper, and sensory evaluation was carried out by the above-

mentioned panelists. The evaluation results are shown in Ta-

ble 3.

[0112]

Table 3

Compound name Odor Characteristics

S-methyl (8)-2-|A odor which reminds the

methylbutanethicate fruity-note having slight
fregh-leafy. And a very
clear, spreading odor which
is similar to the full ripe-
ness of fruit.

S-methyl 2-|An odor which i1is natural but

methylbutanethioate (racemic |is low i1in strength and has

form)* slight other smells.

* a product of Oxford Chemicals

10113}

As seen above, the S-methyl (8)-2-methylbutanethiocate
used in the flavor-improving agent of the present invention
had a odor which reminds the frulty-note having slight fresh-
leafy. And a very clear, spreading odor which is similar to
the full ripeness of fruit. Meanwhile, the racemic form had
a odor which was natural but was low 1in strength and had

slight other smells.
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[0116] Table 5 Sample Odor IEvaluation of release of odor A drink to
which the A very clear, 10 persons flavor-improving agent spreading odor
of Example 1 containing which is simila¥l S-methyl (S)-2-methyl to the full
ripe- butanethioate was added ness of fruit. (Example 8) A drink to which
the No clear odor 0 person flavor-improving agent which is similar of
Comparative Example to the full ripe- 1 containing S-methyl ness of fruit
-methylbutanethioate which is felt when (racemic form) was the (S)
Isomér has added (Comparative Ex- been added. ample 6) 5 * Evaluation
Ertraléaseokodbrindipatesthe auinseromi el sons who gave evaluation
of "SUpﬁ%Of to other sample”. [0117 As seen. in }éable 5, the drink to g
which the tsVor-TRproving agent for everage of EXampTe 8 containing. - ¢ e

12:48 rethyheS)=2-matbybutanethioate Wasragdded, ndsa varyelean Table 4.
spreading odor which was similar to the full rlpeness of fruit. Meanwhile

Thie driKIBWHIER IRE HRGOrARTIOVIAG agemt forbeberiietof 1o Tormulation
Samparative Example 6 containing Sy methyl A-methylbuianethiealeorained in

(racemic form) was added, gave 15 no freshness felt in addition of
Sthéms/IL@S)@camv@thglbﬁtanemﬁoa‘ﬂtée[oﬁﬂea@%am@@rgvmg agent of Com-

parative Example ¢ used the formulation containing racemic S-
methyl 2-methylbutanethicate. These flavor-improving agents
for beverage were each added to a fruit juice-free carbonated

rink containing 10% by weight of glucose and 0.1% by weight
of citric acid, in an amount of 0.1% by weight. Each of the
resultant drinks was evaluated for odor by the above-

mentioned panelers. The results are shown in Table 5.

[0115]
Table 4
Component Example 8 | Comparative
Example 6
S-methyl (8)-Z-methylbutanethiocate 2.000 -
S-methyl 2-methylbutanethicate (race- |- 2.000
mic form)
Ethyl butyrate 1.200 1.200
isocamyl butyrate 0.140 0.149
Butyric acid 0.500 0.9C0
Ethyl lactate G.04¢ 0.040
Benzyl alcohol 2.000 2.000
Cis~3~hexencl 1.000 1.000
Linalool 6.160 0.10¢C
Ethyl methylphenylglicidate 0.12¢C 0.120
Hexanal 0.0890 0.0890
A-Ethoxy-2-methyl-4-pyrone 1.500 1.500
v -decalactone 1 0.170 0.170
vy ~undecalactone G.140 9-140
Ethyl alcohol (95%) 55.610 55.610
Propylene glycol Balance Balance
100,000 100.000
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The S-methyl (S)-2-methylbutanethioate synthesized 20 based on the
method described in JP-A-1988-239245 had a high 43 optical purity of
about 88% e.e. A test was conducted té%ex- amine the optical purity of
S-methyl (S)-2- methylbutanethioate at which the (S) isomer begins to
show its effect reliably. Racemic S-methyl 2-methylbutanethioate 5 was
mixed with S-methyl (S)-2-methylbutanethioate in various proportions to
prepare (S) dominant compositions of different optical purities. Using
these (S) dominant compositions, the optical purity of S-methyl
{(8)12-ethylbutanethioate at which the effect of the (S) isomer could be
TS&??QV elt, was meas 10 ured by applying a 2:2 point identification
method described in 54 page of "Kanno Kensa Nyumon (Introduction to
sensory Test)" (Sato Makoto) published by K.K. Nikka Giren Shuppansha

g OG- 167 1978 T the method o, Kinds of samples A angh Biafe: 1 on of
distinguished from each other _s_follows. That is, the 15 samplessAaneB odor
AATGRTESET PAREIETS a5 JISHNCT SQIBPIeS anditbgh CNargclelisies, s
sarememarizegibythe papelers; thens thergamples Agnd B are presented

oo themyas blind samplesiiealioprthem to;pick up asample different from
Stt}ge%wgle A; this-opgration is r@gga{tgga plurality.qfdimes; thereby, the

20 difference between the samplesds judged:hased on the number of

(GQrEeRt Baswers obtained. [0119] As a result, it was found that S-methy!

2SIz methylgutapgtioate, e Having:ag gptical pesy 06 79%.&8x 25
rIngre, Gambe used pelRawithaut Being;pyrified for the reliable
Jdmprevgment of the flavargibeverage pefogd144 £lgims [1] A flavor
1compasition, onhfragrange cppposiian angka fruit and

2-methylbutanethicate which i1s felt when
(racemic form) was i the (5) isomer has
added (Comparative Ex- |been added.

ample 6)

* Evaluation of release of odor indicates the number of per-—
sons who gave evaluation of “superior to cother sample”.
[0117]

Ls seen in Takle 5, the drink tc which the flavor-
improving agent Zfor beverage, of Example 8 containing S-
methyl (S)-2-methylbutanethiocate was added, had a very clear,
spreading oder which was similar to the full ripeness of
fruit. Meanwhile, the drink to which the flavor-improving
agent for beverage, of Comparative Example 6 containing S-

methyl 2-methylbutanethiocate (racemic form) was added, gave

no freshness felt in addition of S-methyl (5)-2-
methylbutanethicate.

[01187]

Example 9

The  S-methyl {S)-2-methylbutanethicate synthesized
based on the method described in JP-A-1988-239245 had a high
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flavor-improving agent, characterized by comprising an opti- cally active
S-alkyl 2-methylbutanethioate as an active in- 5 gredient. [2] A flavor
composition or fragrance composition c#arac- terized by comprising an
S-alkyl (R)-2-methylbutanethioate as an active ingredient. [3] A flavor
composition or fragrance composition according 10 to Claim 2, wherein
the S-alkyl (R)-2-methylbutanethioate has an optical purity of 50% e.e. or

ofore-[f1 Aflavor camposision of fragrance campasiion AcCaing JeYro ex-

of Claims™1 to 3, which is a flavor composition. [5] A flavor composition

aghiaracterizedeby compiiding an S- PRralkyl(R)-2-afethylbétaneifivate at alS) -2~
m%: ncentration of 10:6 0? 10'.pp 'EGJhAS [ %'“C[gg dedwith 2 flavor By a, o, snow
av orth | JJ7VAA

I composition se

n Claim flavor-added Ero bee

igecoxdingda Claimi 6pikich iR 20=ariecmpembet selectedrfeam bavetages; hicate

foods, oral-care composi- tions and medicines. 518] A product added with a

i oF L diRtadtehiZed b BeInG- obtined By G

Bgﬁ@§$m%ﬂoate in wvarious

pRpdrmetbylbutanethigate-at a £ongentiation:of iy 9-to:10'ppb. 25 [k Arerent

flavor composition or fragrance composition according to any of Claims 1
o3, SRlich s A Flrpance edRmositiea S [16))A fagrames cofsgasitior 1ons,

the

racteri amprisi - | (R)-2-meth thi A+ whi
o o108 5 167 Spb. 30TLLLA Sroq ot danatath o o = vnieh
tinagrafife by afragramcéconipemadb rsittmnidet forh ol Slaitry1012] Awas meas-—

ufgrgf Ca; g{ef—addﬁgli rrl(()_jfduact Su::%orgl(glgr;[g Ciglergnn%li,gghlch,ls one member

cation method described

in 54 page o¢f “Kanno Kensa Nyumon (Introductilion to sensory

Test}” (Sato Makoto)} published by K.K. Nikka Giren Shuppansha

on Oct. 16, 1978. In the methcd, two kinds of samples A and

B are distinguished from each other as follows. That is,

the

samples A and B are presented to panelers as distinct samples

and their characteristics are memorized by the panelers; then,

the samples A and B are presented to them as blind samples to

allow them to pick up a sample different from the sample A;

this coperation 1s repeated a plurality of times; thereby,

the

difference between the samples i1s judged based on the number

of correct answers obtalined.

[0119]

As a result, 1t was found that S-methyl (8)-2-

methylbutanethioate, when having an optical purity of 70% e.e.

or more, can be used per se without being purified, for

reliable improvement of the flavor of beverage or focd.

the
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fragrance products, skin-care preparations, make-up cosmetics, 5 hair
cosmetics, sunblock cosmetics, medicated cosmetics, hair-care products,
soaps, body cleaners, bath preparatiorfst detergents, fabric softeners,
cleaning agents, kitchen clean- ers, bleaching agents, aerosols,
deodorant-aromatics, repel- lants and sundries. 10 [13] A product added
with a fragrance, characterized by be- ing obtained by adding an S-alkyl
(R)-2-methythutanethioate at a concentration of 10-9 to 107 ppb. [14] A
method for intensification, improvement or modifica- tion of flavor or

[ rhgradee formiracterzemnradding arPs- 15rARpAgRse composition and a

fi%-@o%hx'%s&asﬁm%atsf@é& A flavor-improving.ageny characterizad by, oprs -
comprising;, as an active ingredient, an S-alkyl (S)-2-methylbutanethioate
chaving antoptical Praity ol 7Roresé hor ihortes {€6] A aver-improvingaatjelite  in-
according to Claim 15, wherein 20 the S-alkyl (S)-2-methylbutanethioate
9S8 Ethyl (S)-2- methylbutanethioate. [17] A beverage or food having an

[Improved flavers ehataeiesized by ceomprising;ad Scalkomposition charac-
(S)-2-methylbutanethioate having an optical &JI’E&/ of 70% e.e. or more, at
CEPIGESHIBE 2PBPIOBHIIL G pH WhER red et I EEU6 Gticarsifitycate as

aL}Siétgqy‘eerg (qpégq_%lea}ving an improyed fla_vor according to Claim 17,
whereln the S-alkyl (S)-2-methylbutanethioate is S-methyl
[@)-2-nfethiylbutanetspptes ition or fragrance compos ition according

to Claim 2, wherein the S-alkyl (R)-2-methylbutanethiocate has
an optical purity cof 50% e.e. or mocre.

[4] A flavor composition or fragrance composition according
to any of Claims 1 to 3, which is a flavor composition.

[5] A flavor composition characterized by comprising an 5=
alkyl (R)-2-methylbutanethicate at a concentration of 107¢ to
107 ppb.

{6} A product added with a flavor by a flavor composition
set forth in Claim 5.

[71 & flavor-added product according to Claim 6, which is
one member selected from beverages, focds, oral-care composi-
tions and medicines.

i8] A product added with a flavor, characterized by being
obtained by adding an S-alkyl (R}-2-methylbutanethiocate at a
concentration of 1077 to 10° ppb.

(8] & flavor composition or fragrance composition according
to any of Claims 1 to 3, which is a fragrance composition.
[101 A fragrance composition characterized by comprising an
S-alkyl {R)-Z-methylbutanethicate at a concentration of 107¢
to 107 ppb.

(111 A product added with a fragrance by a fragrance compo-
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sition set forth in Claim 10.

[12] A fragrance-added product according te Claim 11, which
is one member selected from

fragrance products, skin-care preparations, make-up cosmetics,
hair cosmetics, sunblock cosmetics, medicated cosmetics,
hair-care products, socaps, body cleaners, bath preparations,
detergents, fabric softeners, cleaning agents, kitchen clean-
ers, bleaching agents, aerosols, deodorant-arcmatics, repel-
lants and sundries.

[13] A product added with a fragrance, characterized by be-
ing obtained by adding an S-alkyl (R)-2-methylbutanethioate
at a concentration of 1077 to 10’ ppb.

[14] A method for intensification, improvement or modifica-
tion of flavor or fragrance, characterized by adding an S-
alkyl (R)-2Z-methylbutanethiocate.

[15] A flavor-improving agent characterizea by comprising,
as an active ingredient, an S-alkyl (8)-Z-methylbutanethicate
having an optical purity of 70% e.e. or more.

[16] A flavor-improving agent according to Claim 15, wherein
the 8-alkyl ({8)~Z-methylbutanethicate 1is S-methyl (8}-2-
methylbutanethicate.

[17] A beverage or food having an improved flavor, charac-
terized by comprising an S-alkyl (S)-Z-methylbutanethiloate
having an optical purity of 70% e.e. or more, at a proportion
of 107" to 10° ppb when reduced to 100% optical purity.

(18] A beverage or food having an improved flavor according
£o Claim 17, wherein the S-alkyl (8)-2-methylbutanethioate is
S-methyl (8)-2-methylbutanethiocate.



