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1 DESCRIPTION Flavor Composition or Fragrance Composition, and
Flavor- Improving Agent 5 Technical Field [0001] The present invention
relates to a flavor composition or fragrahce 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 coRgOR SRIDDAMhich 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

ran ppticaty,agtive S1alkyl Z;methylputangthioate as, agactive ingregientr1 avor-
and a beverage or food having an im- proved flavor. 20 Background Art
o2y Mehy?sfthe 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,
T8ealkyl Zneitydbdtanethioates are known to be pre- sent as racemic
fo in natural products, particularly in fruits and beer (non-patent
[I?té?ai&res 1to 13) . Of these racemic S-alkyl 2-methylbutanethioates,

S-methyh2 39-ragthytbutanethieaten in particudar, isdn usecfos Hhe- pwpesesition
o% fragrance compesition which can satisfy diversified re-
quirements for flavored products, as well as to a £flavor-
improving agent which can improve the quality and release cof
odor of a beverage or food. More particularly, the present
invention relates to a flavor composition or fragrance compo-
sition which comprises an optically active S-alkyl 2-
methylbutanethioate as an active ingredient, a £lavor- or
fragrance-added product, a flavor~impreoving agent which com-—
prises an optically active S-alkyl Z-methylbutanethiocate as

an active ingredient, and a beverage or food having an im-

proved flavor.

Rackground Art
[0002]

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

methylbutanethicate, in particular, is in use for the purpose
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of providing, for example, an odor of food fermentation or a feeling of ripe
fruit. [0003] The flavor component or fragrance component comprising 5
such a racemic S-alkyl 2-methylbutanethioate 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
o2-rpethylhutansthioate asamnes]0 tve ipgeedient, stildw@smuek raomieonh or a
rovement in re- lease of odor. [0004] Meanwhile, in connection with
ﬁ?ﬁéﬁ%y@lg of #& 0d i Bus component of cheese, there was made a
Eg@@qatographlc 15 analysis on S-methyl (S)-2-methylbutanethioate and
racemic S methyl 2-methylbutanethioate, and their odor characteristics
were ré‘;bt&rteﬁl@m:pa@@nmm@@meqn) Fdea; A BORNSS PNt theomprising

IyS|s of the odo ponen h he_odor.characteristic of

e L By QORI SRBCEL R Ohctive -

g litesdtane: 8). 400Q5] Actording o ftlase desm’lpilﬁﬂsﬁftth&SE‘dﬁ@rﬁtur’ESpﬂﬂ@vides a
odor characteristic of racemic S-methyl 2-methylbutanethioate is wild

SRRAWSET G bARRL ERAURTLE, of COMBY 28 vedetlBle- Snbhiry 7 eve

1 80apy/faly (nerepatent Heraturg 8),, andiherodoy Sharagledsiic?f agent com-
S-methyl (S)-2- methylbutanethloate is rubbery (non-patent literature 14).

pFOU@GP@IOW@@Eﬂﬁ@ﬁ@bﬂh@Sé}@ﬁé{ts%n@ﬁﬁéﬁélﬁﬁ@wwg@%%lm an ac-
T %)ez ﬂ%@}ggﬂ%fh'%ﬁgﬁucﬁa%s %ﬂﬂ%h%é@nzgor improvement in re-

iease of cdor.
00041

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

[0005]

According to the descriptions in these literatures, the
odor characteristic of racemic S-methyl 2-methylbutanethiocate
is wild strawberry (non-patent literature 14), or cocked
vegetable, sulphury or soapy/fatty (non-patent literature 8),
and the odor characteristic of S-methyl (8)y -2~
methylbutanethicate is rubbery {non-patent literature 14).
{00063

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

alkyl (R)=-Z2-methylbutanethioate, such as S-methyl (R)-2-
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methylbutanethioate. Further, each of these reports evalu- ated only the

odor characteristics of single compounds, hav- ing no direct connection

with the flavors of beverages or foods, #nd made no evaluation on the

flavors and odor re 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]
ndNOpatent itetattiee teFoodrG hemistry (20Q0), X (31rd9= 183830rts evalu-

Non-patent literature 2: Journal of the Institute of Brewing (1983), 89 (2),
a'879 1°Nbi-pabicht Ttk turd 3¢ PFOGHetgs<ot e CBAGRese-EigpesRds, hav-

1 Brewgry Gonuentiop (1981), 18th, 161-8 15Non-paient lilerafuredive rages or

Proceedings of the Congress-European Brewery Convention (1979),
fa7ds 798N o gatemditeature 8t Praceedingsef the.avors and odor re-

Congress-European .Brew nvention, (1981), 17th, 91-10 e
l?\ﬁ)%gpsat‘éqnﬁﬁergatuar@é 3{j'e}egf'?;lical gﬁgﬁ%gﬁ}&ﬁa@%ﬁl@r@vﬁg %ad peen actu

a Asgociatan ghtheArsercass (1981 A8, 26-BO-Nandpatent litehatuee Feports,
Organic Magnetic Resonance (1979), 12(10), 557-60 Non-patent )
Chifer&tuie 8: PRotetiigs Srth8 A Al Bivi-Siort oF e Chemicar et ioate) .
[ &O6iety (1976), 13(7), 215-17 25 Non-patent literature 9: Journal of
Organic Chemistry (1973), 38 (24), 4239-43 Non-patent literature 10:
NefaveriE aRll Fradrared Ysarnal (1996), $R¢8)L 9953084480 -pateh? (3}, 319~
3ij.t(?rature 11: Tetrahedron Letters (1971), (30), 30 2837-8 4

Non-patent literature 2: Journal of the Institute of Brewing
(1983), 89 (2}, 87-91

Non-patent literature 3: Proceedings of the Congress—European
Brewery Convention (1981), 18th, 161-8

Non-patent literature 4: Proceedings of the Congress-European
Brewery Convention (1%79), 17th, 79-88%

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

Non-patent literature 6: Technical Quarterly-Master Brewers
Assoclation of the Americas (1981), 18(1), 26=30

Nen-patent literature 7: Organic Magnetic Resonance (1979,
12{10), 557-60

Non-patent literature 8: Proceedings of the Analytical Divi-
sion of the Chemical Society (18976), 13(7), 215-17

Non-patent literature 9: Journal cof Crganic Chemistry (19%73),
38 (24), 4239-43

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

Non-patent literature 11: Tetrahedron Letters (13871}, (30),
2837-8
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Non-patent literature 12: Development in Food Science (1988), 18
(Flavors Fragrances), 573-85 Non-patent literature 13: Abstrack book of
32nd Symposium on the Chemistry of ”Ferpenes, Essential oils,
Aromatics, 31 to 5 33 pages, Oct., 24, 1988. Non-patent literature 14:
Lebensmittel-Wissenschatft and - Technologie (1979), 12 (5), 258-61
Disclosure of the Invention 10 Task to Be Achieved by the Invention

N{ROQ8] Thepresert:invenrtion has beenmadedinder therback-groundof (1988,
the above-mentioned prior art and aims at providing a highly-taste,
L8upérerirnar Eoampbeitfororfragtdnd&com 15 position which can satisfy

ndiversified requirements for flas vored produds,and,a flavoeimprevings s un on

agent which can im- prove the quality and release of the odor of beverage
thefoddeMeanyfor Achievipgnthe TaSlke 0000} 20 Thelgresémomednition 31 to
3 ﬁas achieveg C’gt&e abgge talsé%l%y_ the following (1) to (18). [0010] (1) A

a grg(?osrﬁposmdn’ or frAgrance ‘composition and a flavor-improving agent,

Neharagterized by cemptising an opti 25«tally aetive Sialkylssenschaft und -
2-methylbutanethioate as an active in- gredient. [0011] (2) A flavor

T _GHTRSRBAr fragfance démpositior tHArE- terized by comprising an
S-alkyl (R)-2-methylbutanethioate as 30 an active ingredient. 5 [0012]

Disclosure of the Invention
Task to Be Achieved by the Inventiocon
100087

The present 1nventicn 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 reguirements for fla-
vored products, and a flavor-improving agent which can im-
prove the guality and release of the cdor of beverage or food.
Means for Achieving the Task
[0009]

The present invention has achieved the above task by
the following (1) to (18).
[0010]
(1) A flavor composition or fragrance compesition and a
flavor-improving agent, characterized by comprising an opti-
cally active S-alkyl 2-methylbutanethicate as an active in-
gredient.
[0011]
(2) & flavor composition or fragrance composition charac-
terized by comprising an S-alkyl (R)-2-methylbutanethiocate as

an active ingredient.
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(3) A flavor composition or fragrance composition according to (2),
wherein the S-alkyl (R)-2-methylbutanethioate has an optical purity of
50% e.e. or more. 5 [0013] (4) A flavor éomposition or fragrance
composition according to any of (1) to (3), which is a flavor composition.
[0014] (5) A flavor composition characterized by comprising an S- 10 alky!l
(R)-2-methylbutanethioate at a concentration of 10-6 to 107 ppb. [0015]

[ {8)L& product added with a flavor by a flavor composition set forth in (5).

5 [0016]g A flavor-added product ac ordin%to 6), which is one
I f‘gg%

“Yembér Sele¥tt frofpeterages, ‘P&Bd@,’%%— LR cGRpBSitiohs Bhd cooraing
rénedicines; 1A0EAN26 (B) A produgt adged-with adlayor gharaeterize@ 8Y has an
being obtained by adding an S-alkyl (R)-2-methylbutanethioate at a
OBbACEtrAIBH-GIYL02Y t& 195%ph: [C0L8[®F A flavor composition or
[ggggajnce composition according 25 to any of (1) to (3), which is a
fragrance composition. [0019] (10) A fragrance composition characterized
{by condprisiegyan Salkyt {RF-2cmethylbitansthinate atapondarirationaafording
0000407 apo- 20 00301 0y ) A produd Added vith g fagrange by =
[0014]

(5) A flaver compesition characterized by comprising an S-
alkyl (R)-2-methylbutanethiocate at a concentration of 107° to
107 ppb.

[C0L15]

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

[CO16]

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

fC017]

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

[0018]

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

(0019

(10} A fragrance compesition characterized by comprising an
S-alkyl (R)-Z-methylbutanethicate at a concentration of 1078
to 107 ppb.

[6020]
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sition set forth in (10). [0021] (12) A fragrance-added product according to
(11), which is 5 one member selected from fragrance products, skin-care
preparations, make-up cosmetics, hair €osmetics, 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

( stndrigs. 00221 (13) Aqpredict-added avith,a frageanee, eharagterized by compo-
be- ing obtained by adding an S-alkyl (R)-2-methylbutanethioate 15 at a
s g6AcentERionierDR0 16 107 Pbb. [0023] (14) A method for intensification,
[b‘g%rﬂ/ement or modifica- tion of flavor or fragrance, characterized by
adding an S- alkyl (R)-2-methylbutanethioate. 20 [0024] (15) A
{flavor-impfoving ageat-clatadtepzediby tomprsing,iag ahactive. ), which is

ingredient, an S-alkyl (S)-2-methylbutanethioate having an optical purity
oggﬁ%mg%? o?ﬁg?g%%g%f i (16) A flavor-improving agent according to
£ gy rwheseip the uS-akkyl 63): 2-methy bptanethieateds S;metwd {8 2cosmetics,

methylbutanethioate. [0026] (17) A beverage or food having an improved
Dfidvor, EREFAEE 30%erizet By eBMprisPgFS MGl medicated  cosmetics,

n):2metbylbuianethigate £, havingansgpticalpurity Of 70%ce. e ,0mOre t < o,
at a proportion

detergents, fabric softeners, cleaning agents, kitchen clean-
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)-Z-methylbutanethioate
at a concentration of 107° to 10’ ppb.

r0023]

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

(00241

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

[0025]

{16y A flavor-improving agent according to {15}, wherein the

S-alkyl (8)-2Z-~methylbutanethicate is S-methyl (S)~2~-
methylbutanethiocate.
[0026]

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

terized by comprising an S-alkyl (S)-Z-methylibutanethicate
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of 10-8 to 105 ppb when converted to 100% optical purity. [0027] (18) A
beverage or food having an improved flavor according 5 to (17), wherein
the S-alkyl (S)-2-methylbutanethioate is7S- methyl
(S)-2-methylbutanethioate. [0028] 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

hgﬂﬁ@yc'm’t% E@Qﬁe%QQQfI?t Q)fraic@%:nig .Se'qlk%lrz'more at a proportion

methylbutanethioates used widely in the market. Specificalfy explaining, it
ofvairst fourld thatthe flasor compegitien o dralfaficeorsmpasitibnrity.
{ Sgwgising an S-alkyl (R)-2 15 methylbutanethioate as an active
Ingredient has a flavor or fragrance which is strong and fresh, and
{EEMinds dopassie druity wel bdarmenizesywith theflavereomponestoaccording
fragrance component used together, and can impart a_beautiful, fresh,

£ Righly taste RoT OF fragfanca Wit has baen TRumEe Z0 Wi kRdwa +5 S-

méimilar compounds:depived fone patusakar proc- essed beverages or
foods. [0029] The flavor composition or fragrance composition of the

EBpe?s%ht invention comprising an S-alkyl (R)-2- 25 methylbutanethioate as
an actiyg eg&?@t,g%*@eﬂﬂ%{é’ﬁ{?ﬁgﬁ%@@?% : iSstrang.and feshy i pyen-

and reminds a passion fruit, well harmonizes e flavor composition
torframgrémcercomponent used togbther, andacanamphrt, a beawtifal, found that
tgesh, highly-taste flavor. or fragran%e, which has been,insif 30 ficient with
i

Rovi Sifmilar EoMpotinds defivet o maturdl of8 protessed heversges 247

2ofmfoeids: Hhereferen theslavor cemposi-not by  racemic  S-alkyl 2-
methylbutanethicates used widely in the market. Specifically
explaining, it was first found that the flavor composition or
fragrance composition comprising an S-alkyl (RYy-2-
methylbutanethiocate as an active ingredient has a flavor or
fragrance which is strong and fresh, and reminds a passion
fruit, well harmonizes with the flavor component or fragrance
component used tfTogether, and can impart a beautiful, £fresh,
highly-taste flaver or fragrance which has been insufficient
with known similar compounds derived from natural or proc-
essed beverages or fcods.

[0029]

The flavor composition or fragrance composition of the
present invention comprising an S-alkyl {R) -2~
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 compecsition 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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tion or fragrance composition of the present invention can be used widely
in the flavor- or fragrance-added products of the present invention, food
materials, food additives, health or 5 sanitary materials, etc. [00301 The
present inventors further found that thé flavor- improving agent of the
present invention comprising an S- alkyl (S)-2-methylbutanethioate as an
active ingredient, when 10 added to various beverages or foods such as

oL e, drinks.foods and the [, provides

. ajfﬁ‘éex%,C'ecar!ehi%(%’vc‘é%'ag'c?mms;;,—
or reminding ripe-fruits, gives an intensifie lavor, can provide a h

t ibeverage ot arfead dotioverysupedor di flaver andferfragranceancdn can be
therefore can enhance the 15 commergial value of the above beverages

US5Ffobds SThe Study” ab toRtifuedand tHE prodeht mvertioPhaS BeeR ©F =Ne

pregiapleted, «[0080akln arfirsthaspect thenesis providedadlaver-improving1ch or
agent characterized by comprising, as an active ingredient, 20 an S-alkyl

sa(5) IR rietRibGtandthioaté Having an optical purity of 70% e.e. or more.

{O@%?b] Ina secqnd aspect, there i_s provided a flavor- improving agent
according to the first aspect, wherein the S 25 alkyl
(S)-2-Hrethyibutanethioatenis 1S-methyE(8) 2 amethiylbutanethivatet [603@djavor -
In_a third asgecthcg]lerefis @E?é/ided a benvgrage o) f%jog) having a

, gan _. _
0 rperg\%élc?flav%?, aracterized ﬁﬁ/rceosrﬁprlsmgnaneg Qlky?o prising an 3

al@ﬂ-mﬁhﬁbm@n_ﬁﬁﬂ@ﬁ@d}wﬂmmﬁpti@a purityeef-8ar /0% @@ dient, when
adrggfrjle’ ?:toa pxggg:%rggg Ofbleox;g%%égsppgl\:,vh%%gec{s such as fruit Jjuice
drinks, foods and the like, provides a wvery 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
commercial value of the above beverages or foocds. The study
was continued and the present invention has been completed.
[003Ca]

In a first aspect, there 1is provided a flavor-improving
agent characterized by comprising, as an active ingredient,
an S-alkyl (S)=~Z-methylbutanethicate having an cptical purity
of 70% &.e. or more.

[0030k]

In a second aspect, there 1s provided a flavor-
improving agent according to the first aspect, whersin the 5=
alkvl (8)-Z2-methylbutanethiocate is S-methyl (8)-2-
methvlbutanethicate.

[0030¢]

In a third aspect, there is provided a beverage or food

having an improved flavor, characterized by comprising an S-

alkvl (8)-Z-methylbutanethicate having an optical purity of
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duced to 100% optical purity. Best Mode for Carrying Out the Invention 5
[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 10 but opticaly active S-alkyl
2-methylbutanethioates are used. First, in the flavor composition or
fragrance composition of the present invention, S-alkyl
(R)-2-met thiontes ar essentiakcomponent, As
7Os.opee(%i'f%'e>?g%rt1)rl)ﬁ§e%sQ %f thggfE S%I%ﬁ%é%%?ragtﬂy%ﬁtalrﬁhiotn%es(%lathe?g%aﬁg g e
dumentiarned SA% methyt esterS-ethlyyl ester, S-n-propyl ester, S-isopropyl
ester, S-butyl ester, S-2-methylpropyl ester, S-pentyl ester, 9
S-2-methylbutyl ester, S-3-methylbutyl ester, S-hexyl ester,
Be3€igiddexenyl esier; orhgptyl esterand Sqeetyl.ester of
(R)-2-methylbutanethioic acid. [0033] 5 The S-alkyl _
(ﬁngimethylbutanethioates may be used as an essential component, in
one kindor,in twa,or morekinds, Of these compounds a gompound.. ;.
preferred as the essential component of the flavor composition or
[ Offaigrance composition of the present invention is S-methyl (R)-2- 10

methylbutanethioate, [0034] The S-alkyl (R)-2-methylbutanethioate used _
in the brrle- s§n 6DinveﬁtE:oenSr%]]é&/ be %%g%%%%oynéxtrac%%ﬁﬁ”?olrﬁ natt%raffﬁ(?(y;L 2
mepirodlict, be by Opticatresolutieni ofracemic form, ranay=be:d5 obtainedy used

chemical synthesis. However, when the S-alk

yl .
PUR)Emethyibiitaneiticbte s ts6d in & THIGE Wditt 3Rt nioates are used.

First, in the flavor compoesition or fragrance composition of
the present inventiocon, S-alkyl (R)-2-methylbutanethiontes are
used as an essential component. As specific examples of the
S-alkyl (R)-Z-methylibutanethicates, there can be menticned S-
methyl ester, S-ethyl ester, S-n~propyl ester, S-isopropyl

ester, S-butyl ester, S-Z-methylpropyl ester, S-pentyl ester,
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obtained preferably by chemical synthesis. [0035] For chemical synthesis
of S-alkyl (R)-2- 20 methylbutanethioate, there can be mentioned, for
example, a method of converting (R)-24methylbutanoic acid (a raw mate-
rial) into an acid halide and then reacting it with an alkyl- thiol. [0036] 25
For chemical synthesis of (R)-2-methylbutanoic acid, there can be
mentioned, for example, a method described in JP-A-1988-239245, that

sis; apethodofiusing, asarawsmate diah HONG 86 ester, S-hexyl ester,
[(E)-2-methyl-2-butenoic acid] easily ob- tainable as a commercial product

Safd subjdetingittd asyhSB0 métrik #ydiohefaioniusiit asacaidlyst,sfter of
theni ticall ive ph ine complex having a particular
(gé)sc?- Irllﬂ{tgt;C éllgn |guj%§t&%n€%%%%7 T%?%é ove chemical synthesis method for
[(R)B215 methylbutanoic acid is described in more detail. Tiglic acid is
dissolved in a solvent such as meth noJ[or ethanol; the solution is fed into
an autdctive parged JwitrﬁPa)n“i?n{e‘F‘Eeg‘él%;3’ h&retd it atidsa =g S may b used as
afutbenidm-opticallyastive phosphine eemxplex of 2/100 t9141,000100le kinds.
per mole of tiglic acid; and 10 hydrogenation is conducted with stirring, at .
C& hydregen FrEdrsURast4 18 125RERHCat BEEHMPErittre dF 5 to:s0Crential

c%m§5%¥%90%§-E&ESEQE¥8£“@6@58?§BE§H‘%?@ éﬁ@@JBBm osition
hydrogen 15 gas as a hydrogen source, described in JP-A-1991-157346.

ofh thisthethod, these mdsed, asravkydragen dondss a lardeexthyl (R) -2~
methylbutanethiocate.

[C034]

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

[0035]

For chemical synthesis of S-alkyl (R} -2-
methylbutanethicate, there can be mentiocned, for example, a
method of converting (R)-Z-methylbutancic acid (a raw mate-~
rial) into an acid halide and then reacting it with an alkyl-
thiol.

[C036]

For chemical synthesis of (R}=-Z-methylbutancic acid,
there can be mentioned, for example, a method described in
JP-A~1988~239245, that is, a method of using, as a raw mate-
rial, tiglic acid [{(E)-Z2-methyl-2-butencic acid] easily ob-
tainable as a commercial product and subjecting it to asym=-

metric hydrogenation using, as a catalyst, a ruthenium-
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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 miethylbutanoic acid can be
obtained. [0039] Incidentally, as the ruthenium-optically active phos- phine
complex which can be used, there can be mentioned, for example, the
following compounds. 25 Ru~HyClz[(+)-(R-BINAP)]2(S)P (1) {wherein

“HS} 55 bia(4 oty Ry RSP L1 Bashily For e K6, §6 %>

luediarpamine;naisiCor. 1; whenyis 0, xis 2,Zis4,and pis 1; wheny is
Oﬁﬁi 301,Zis1,and pis 0.} 11 [0040] {Ru
-BINAP)]4}(000R")(000R2) (2) {wherein (+)-(X-BINAP) is
(+)-2,2'this(diphemdphosphing)-=1.I'-bingphthylwherein dhe swo naphthyl (r) -2 -
groups may be sub- 5 stituted, at the 5- and 5'-positions, with amino

MEGrBYp PACEHFarRindGreup or gﬁﬁ%ﬁ%p%%é%@‘@ﬁﬁéﬁﬂ grogps-ic acid
1 May; be substifuted with loyveralkyl group afthep-position; R andR2.:1; the

are each a lower alkyl group, a halogenated lower alkyl group, a phenyl
sogretip wWhickemay e substitatedanittp £0 foveeralkyd groupi Bh a2n inert gas:

cri2igealiol otoup, or an 2y gminopfenialiul arou,or RLANGRAMAY . con

& combined o- gether {6 torm an a ne group; q i
o HRUH[(+) A(RIBINAR) ], JYA (3)005 fadpeein &r)-(ReBINAR) ixthelsameasd; and

nefined ahove; Y js C104 BF4 or PG, 18 Qo Liwhen1is Qs and
sure of 4 to 125 kg/cm® at a temperature of 5 to 50°C for 1
to 100 hours.

[0038]

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 hydrogen 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-
methylbutanolc acid can be obtained.

[0039]

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

Ru H, CL, [ (+)~{(R-BINAP)12(S}; (1)

{wherein (+)-{(R-BINAP) is (%)~2,2’—bi5(diphenylphosphino)w
1,1"-binaphthyl, (+}~-2,2" -bis(di-p-methylphenylphosphino) -
1,1"-binaphthyl or the like; 3 is a tertiary amine; y is 0 or
1; when y is 0, x is 2, Z is 4, and p is 1; when v 1s 1, x is

1, 2 is 1, and p is 0.}
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when 1lis1,vis2andwis 1.1'0042] {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,(+)-

2,2'-dimethyl-6,6'-bis(di-p-methoxyphenylphosphino)-1,1'- biphenyl or the

like; Y is the same as defined above.} 25 [0043] The above-shown

ium-optically active phosphine complexes of (1) to (3) can each be

obtained by the method descri@ed in JP-A-1988-239245. The

{ RutheniunoicipPad- tive phBsphireccomplex of 24) is a complex
escribed in JP-A- _0? 88-145292. 12 [0 4A% Jn the flavor.composition .

{Wor%%aglrgnce( Jég)méé?;i é%%é )thelpsreseiﬁ)in\(/%én ion}f)tjhsé @-Ja%lﬁn phosphine) -
1,([R)-methyibutanethioate iobtained as abevesisqieferrgddopavean pe sub-

Jyo,ptical purity of 550% e.e. ore more. [0045] The S-methyl
SHRY - Ridthylbutaiéthivate SintResized ac+E6taing 1o the MBtRGY 9roup, ace-
< deseriRed inJR:A-1988-230243 had a.-high gptical purity of about 88% groups

e.e. A test was conducted 10 to examine the optical purity of S-methyl
nyR)2e misthylbitanetsloate Et wiiete thex(Ry ¥Sonierchagantto Shewdtsposition;
R1ef%ec .Agare ult, it was foynd that t isolr,ner begm;. to,show the -

ef enc(% at an %)’E%ca %%tyaof%%gég 50%? ased 6n t?‘nsnr%%aﬁ,ei \?vh%lesad Lowe
alanticipatedithat the effect of 1% the:present dhvention ¢an beuekablyuted with

expected also for other thioesters when their gptical purities are 50% e.e.
1qﬁqﬁ0“§lkyl group, an « =-amincatkyl group, or an & -
aminophenylalkyl group, or, R' and R® may be combined to-
gether to form an alkyvlene cgroup; g is 1 or 2.}
[0G41]
{RuHy [ {+) = (R=BINAP) ]} Yy (3)
{wherein (+)-(R-BINAP) 1is the same as defined above; Y is
ClQ4, BF; or PFg; 1 is 0 or 1; when 1 is (G, v is 1 and w 1s 2;

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

00427
{Rul (+)~{(BIPHEMP)]}Y, {4}
{wherein (+) - {BIPHEMP) is (+}=2,2" -dimethyl-6,6' -

bis (diphenylphosphine)~-1,1' ~biphenyl, (+)-2, 2’ ~dimethyl-
€,6" —bis{di-p-methylphenylphosphino)-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-1988~238245. The ruthenium-optically ac-
tive phosphine complex of (4) is a complex described in JP-A-

1988-1452%92.
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Accordingly, it was found that the (R)-thioesters having an optical purity of
50% e.e. or more can be used per as with no purification, as the essential
component of the present fla 20 vor coi%osition or fragrance composition
and can provide various cosmetics, beverages or foods reliably releasing
a fragrance or a flavor. [0046] As seen in Examples shown later, the
flavor composition 25 or fragrance composition of the present invention
1 60ataining an S-alkyl (R)-2-methylbutanethioate, for example, as an ac-
tive ingredient shows a strong, fresh flavor or fragrance which reminds a
passioftfruithThe Saalkyl (RpRpaRilisitarfathidateiiideis apgvétion of

tﬁ”egr%%%@%ﬁghiP"%é"Qtai”ogxffeQE%e%@ g sipall content.and, (NBIRIOIG e 111 oate

can impart 13 a flavor or frdgrance to the base materials of various cos-
olheticsgbevesagesoorfoads, ta bédemparted with aflavanorfragraricedhyraty of
flavor composition or fragrance composition. Meanwhile, racemic
S mBtR/ 259hetiyiftanethioate has a natu 5 ral aroma, but is low in
[ strength, has slight other odors, and has no sufficient effect. [0047] The
flavor composition or fragrance composition of the present invention

contairfifi§ af S'aKYY(R)-B noAmesylbitaEtRfoate! foréRanfiie fasanzed ac-
c8etive, ingredient has, as mentioned-abgye, a widelyaccepinds SYReHAs 1ag 4

strong,” fresh flavor or fragrance which reminds a passion fruit and,
hhwreowr L has a strikirig dwrbitiycarid Stability fer.flavbr or fragreeeconducted

Therefare, by adding the S-alkyl (R)-2 15 methylbutangthiogte, there.can o
tBe prg\:ﬁ’?f(le’%]r\gleflavotr%ceompc»Qﬁ-%_f |(5:r$(£)r frag%%%g)g{:omﬁogitiong w EFc% |§l (R)-2
maeeepipd yddelyhioate at which the (R) isomer began to show its

gffect. As a result, it was fcound 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
thiocesters 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.

[0046]

As seen in Examples shown later, the flaver composition
or fragrance composition of the present invention containing
an S-alkyl (R)-Z-methylbutanethicate, for example, as an ac-
tive ingredient sheows a sirong, L£resh flavor or fragrance
which reminds & passion fruit. The S-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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[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 th&diike, for example, a flavor
component and/or a fragrance component ordinarily used. As the other
flavor component and/or fragrance component usable, there can be
mentioned various synthetic aromachemicals, natural essential oils, 25

2 Synthete essentialQjls, gius ©fls :animalaremachennicalsy &6, various cos-
Particularly preferred are flower-based or fruit-based flavor components

NERADT fraffaifcesctmpoiienis? @RE thére can begsed: 96 example, af Lavor or

f%’é‘é%%% %g‘a\éorﬂglp&fe%témls&/?{ Iragragge %‘%‘Eﬁg%@é’ A i tion.

ribed in,

or exam 30 ple, Arc

ander S., "Perfume and Flavor

MEhewmicals', puitishact 18 - thieyauthendtonttlair- Nnk {HiSA) 1 963 As natu-

representa- tive gther co
*ihoRea s S hexcril,
afese@¢¥declinalaal; berzaldelrme; muscone, 5 Thesaron (a product of

Takasago International Corporation), ethyl butyrate, 2-methylbutanoic

[EEid7 btc. [0049] lllustratively, when the S-alkyl (R)-2- methylbutanethioate

s addagp natyial essenlial ol dpo L xample batgamaLol SARAUM o ¢he

oil, lemon oil, geranium oil, lavender oil, mandarin oil or the like, there can
pbegrapared armosetflavor conyusitiohrdrrfgagraneaicompBsitibishaving, (R) -2-

in addition to the flavor and/or fragrance inherently pos- sessed by the, .
mégﬁﬁg#utanig%l f%x é%%%ﬁ%?gnﬁ%egﬁzac 1v% l&ér@dlent has,

essentia

oIl A frvor and

Eg(gonents, there car}lbe Eentioréed -pinene

%nﬁ%th?%ﬁ?&%, Sty ﬁSﬁ a

Which IS mild, deep,

1ghd cBgBRGI, odors,

afreshaandi bighly-taste>and whichy has durability anedilding.akilitydhere ot rong,

are

fresh

enhanced.

flavor or fragrance which reminds a passion fruit and,

moreover, has a striking durability and stability for flavor

or

fragrance. Therefore, by adding the S-alkyl (R)-2~

methylbutanethicate, there can be provided & flaver

composi-

tion or fragrance composition which is accepted widely.

[004

8l

In the flavor composition or fragrance composition of

the present invention, there can be used, in addition to the

active ingredient with S-alkyl

the

like, for example, a flavor component and/or a

component ordinarily used. As the other flavor

and/or fragrance component usable, there can be

vari

cus synthetic

(R} -2-methylbutanethicate or

fragrance
component

mentioned

aromachemicals, natural essential oills,

synthetic essential oils, citrus oils, animal aromac

etc.

flaver components and/or fragrance components:;

be used,

hemicals,

Particularly preferred are flower-based or fruit-based

and/or fragrance components, such as described in,

rle,

Arctander S.,

“Perfume and Flavor Chemicals”,

and there can

for example, a wide range cof flavor components

for exam-

published
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[0050]

When the S-alkyl (R)-2-methylbutanethioate is added to a flavor

composition or fragrance composition such as straw- 20 berry, lemon,
orange, grapefruit, apple, pineapple, batfana, 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 aromachemicals, etc., there can be prepared a
bifavr2eampesition ot Fagrancercomposition which isipwarted Withdre senta-
mild, deep, natural, fruity and tropical odor and further with a fresh and
tiitrely dekeptedoimreardivhich isheiffancednin Bgredtiibilitpand o -pinene,
19kabilite (005130 n the flavor composition of fragrance.comaasition of ,ce-
15 the present invention, the amount of the active ingredient such as
t8talkyl ¢Rp2rmethylbotsmethivate differsidepentingbapaer teekindeandmuscone,

se purpose of the flavor compasition or_fragrance composition; however, .
Tgesgrcpn aep?é:f%cr?r%a% on% ] ka?ago qn elirba_ag (SJEagpgérporatlon),

in‘general, t

amou""naf IS, Torrexample,

epteferably 104 ta 108 -ppby; iyarerretesably 4016ito 2@ £ppb in the flavor
composition, and is, for example, 10-8 to 109 ppb, preferably 10-7 to 108
[886 more preferably 10"6 to 107 ppb in the fragrance composi- tion. 10

[0052]

ﬁﬂmgggilq;@lgf,ﬁxing agentused ordinarily mag_gqggged into (R) =2~

the flavor composition or fragrance composition of the present invention.

rERaielmayPesised fdreexampled @il ldke giyebh prdpyRepeagijéell oil, for
[ ylene glycol, glyc 15 erine,.hexvlene glycol,-henzyl henzoate . ,
@§£ 4 %g%§%§§$[ﬁﬁﬁ&a§§£%axﬁﬁ é%& 1e OX 1Eyag%%ﬁnﬁum cil,

triethiyl cltraté

ercolyn, medium chain ta

glyc-

lavender o0il, mandarin oll or the like, there can be preparsd

a novel flavor composition or fragrance compesition having,

in addition to the flavor and/or fragrance inherently pos-

sessed by the natural essential oil, a flaver and/or fra-

grance which is mild, deep, fresh and highly-taste and which

has durability and holding ability there of are enhanced.

[005C]

When the S-alkyl (R)=Z-methylbutanethiocate is added to

a flavor composition or fragrance composition such as straw-

berry,

melon,

lemcn, orange, grapefruit, apple, pineapple, banana,

green tea, ooleong tea, black tea or the like, which is

prepared from variocus synthetic aromachemicals, natural aro-

machemicals, natural essential oills, citrus cils, tea extract

animal aromachemicals, etc., there can be prepared a flavor

composition or fragrance composition which is imparted with a

mild,

deep, natural, fruity and treopical odor and further

with a fresh and widely accepted codor and which is enhanced

in spreadability and durability.

[0C31]

In the flavor composition or fragrance composition 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 d@mbination 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

22 medicated cosmetics adiair-caxe pProguct, & seap, akody ¢1e3ner a yredient
bath preparation, a detergent, a fabric softener, a cleaning agent, a

skiteher ele&neér: kybleachingagerithan- Hietoss ta deateradt-aromzticdepending

ndry, in.an appropriate. amount capable-of imparting the unigue flavor.
u%ngc%o?c = ln%P al’lp us§_aﬁ(t)1/fc%spe Ot yi%@u%) P?hgvo 8m OSlglOH or

ra 30 grance of the

-2-me ane

I
0ate, t%er can

fhe d 6 aprovidedarpredudicaddedhwith adlavorior a peadiick addedhwithvaeferred
fragrance. [0054] As the product adgled with a flavor, there_can be men-

AHSHEY: bberaes orf68ts: For exampte, belerBgEs sBEFAS TRt drink ® to 108
plblit wings dagliedrinks sarbonated:drink; repfreshing diak ratheb drintapds it ion,

the like; ices such as ice cream, Fsherbet, ige candy and the like

alghahése-Si§e &reRPesternisty

e Eonfétionaries; jameLeamdsy jefes; to 10°

p%lﬂvsﬁ%(}gr%_défmgriﬂlfﬁs% CORES %%O%h%'?‘flééegaré’}?ééo%mposin

ea, green tea and the like; soups such as Japanese- style soup,
tWastern-style soup, Chinese-style soup and the like; condiments; instant
%]rggg or foods; snacks; oral-care compositions such as dentifrice, oral
{c ér, mouth wash, 15 troche, chewing gum and the like; and medicines

such agiex-temnad pegparationdorskine(exg RPUticerar odmenhriliinarily may

be added into the flavor compesition or fragrance composition

of the present invention. There may be used,

ethylene glycol, propylene glycol, dipropylene

erine, hexylene glycol, Dbenzyl benzoate, trie

diethyl phthalate, Hercolyn, medium chain fatty

eride, and medium chain fatty acid diglyceride.

{0053]

for example,
glycol, glyc-
thyl citrate,

acid triglyc-

By adding a flaver compositicn or fragrance compesition

containing the S-alky

1

(R} ~2-methylbutanethioate singly or in

combination with the above-menticned other components, to,

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

medicine, a fragrance product,

make-up cogsmetic, a hair cosmetic,

medicated cosmetic,

a

hair-care product, a

a skin-care preparation, a

a sunblock cosmetic, a

soap, a body

cieaner, a bath preparaticn, a detergent, a fabric softener,

a cleaning agent, a kitchen cleaner,

a bleaching agent, an

aeroscl, a decdorant-arcmatic, or a sundry, in an appropriate

amount capable of imparting

grance of the S-alkyl

{R})~Z2-methylbutanethiocate,

the unigque flavor and/or fra-

there can be
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ternal medicine and the like. [0055] As the product added with a
fragrance, there can be 20 mentioned, for example, the followings. [0056]
There can be mentioned, as fragrance pfoduct, perfume, eau de parfum,
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,

pets ag saake-up-as, Metis foundationnfage powder pressed peweghct added

talcum powder, lipstick, rouge, lip cream, cheek rouge, eye liner,
wielscaral Tége 3hadow, eyebrow pencil, eye pack, nail enamel, enamel re
{gggr&c?ver, etc.; and, as hair cosmetic, pomade, brilliantine, set 17 lotion,

hair sfick, hair solid, hair oil, hair treatment, hair cream, hair tonic, hair

liquid, Bair spray chadtling haddgowthiadend, halrdyeretc. {DB5E &dthele men-

can be mentioned, as suntan_.cosmetic, . suntan pro unscreen
1, 8 fooén fs exgh

uct,
t6rc3)d%cif, et 'as medicated cosmetit, an?jfipersplrggt?éfteresﬁg\gea fifonsuch as

fand gekipermanentivaves agent, medicated seam, medieated-shampooink,
medijcated skin cos- metic, etc.; as hair-care product, shampoo, rinse,

LhiRsih-16 shamPbo, naftioner treatnfélt, HaiSpatkX&tt.; 45%Bap “die s

c$Ram batly.gaan, perfumed s9ap.frapapRareRlSoap 3yn- Melc,508p.- 8,1
as body cleaner, body soap, body shampoo, hand soap, etc.; and, as

re-—
ice

and

Wisathgitapaialibn, bahisrepactions o@/g. batissalt; bathiablet and bagls; gums;

liquid), foam bath (e.g..15 bubble bath), bath.qils (e.g. bath perfume an
S Tl ad ot R ER i R

oo

long tea, green tea and the like; soups such as Japanese-

style soup, Western-style soup, Chinese-style soup and the

like; condiments; instant drinks or foods; snacks; oral-care

compositions such as dentifrice, oral cleaner, mouth wash,

troche, chewing gum and the like; and medicines such as
ternal preparation for skin {e.g. poultice or ointment),
ternal medicine and the like.

[0055]

ex -

in-

As the product added with a fragrance, there can be

mentioned, for example, the followings.

[0056]

There can be mentioned, as fragrance product, perfume,

eau de parfum, eau de toilette, cologne, etc.; as skin-care

preparation, face washing cream, vanishing cream, cleansing

cream, cold cream, massage cream, milky lotion, toilet 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, nail enamel, enamel

mover, etc.; and, as halr cosmetic, pomade, brilliantine,

re-

set
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[0058] There can be mentioned, as detergent, heavy-duty deter- gent for
clothing, light-duty detergent for clothing, liquid 20 detergent, washing
soap, compact detergent, soap powderl étc.; as fabric softener, softener,
furniture care, etc.; 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 25 soap for

1kitchen, cleaner fordishes, etg:-as bleaching ragent, exidationstype treatment,
bleaching agent (e.g. chlorine-based bleaching agent or oxygen-based '
hpleactig afjentf séduction igpe Bledching dert (e.giabifursiasey, bandlin,

hQ@PCQ@Qﬁ%n@g ggigic@ﬂggygqg agent, etc. ; as aerosol, spray type,

powdeér 30 spraytype, etc.; as deodorant-aromatic, solid type, gel type, 18
i bidund type, etc.; and, as sundry, tissue paper, toilet paper, etc. [0059]

When t&‘t:('()a flavor compz}sition or fra rance compositiog of 5 tgeS lgé%%ecnt ntan
inventi %gﬁtaiﬁ?\ﬁ an's -é‘fﬁﬁ?ﬁi Eeméthﬁﬁuta%%?hlgg‘te &S dhessential ™

peepenentisyseddra heverage, a feed.an grl-gare eermpasitesnetic, an-
medicine, a fragrance product, a skin-care preparation, a make-up cos-
CARAIE SR haR tosmétid 2suriiledie cosmetiera nidticaféticos BEMERER" wave

a?@%??”?n@%&&@ds%%ﬁ,b%@@%'é%‘%%rda%%ﬁg%aﬁ’é@ﬂc‘éted skin cos-

etergent, a fabric softener, a cleaning agent, a kitchen cleaner, a

mpleaching aigent, an abrosot, edeodorcahtaromaticebramdry; istee the ins~in-
g\resent flavar c%mgosition or fragrance sition can be used in an

S 1

amoo c NPOSION OrlIAgANCe COMROSIAN £an gEEINay 505

&sired fornt 15 meeting fhe intended. application, selgcte}é’from the’ Py
ttollows ingsa @ habist theseampogitiar peese;swoligquid farameparent socap, syn-
thetic scap, etc.; as boedy cleaner, body scap, body shampoo,
hand socap, etc.; and, as bath preparation, bath preparations
(e.g. bath salt, bath tablet and bath liquid), fcam bath (e.g.
bubble bath), bath oils {e.g. bath perfume and bath capsule;},
milk bath, bath jelly, bath cube, etc.
[0058]

There can be menticned, as detergent, heavy-duty deter-
gent for clothing, light-duty detergent for clothing, ligquid
detergent, washing scap, <compact detergent, socap powder,
etc.; as fabric softener, softener, furniture care, etc.; as
cleaning agent, cleanser, house cleaner, tcilet cleaner, bath
cleaner, glass cleaner, mold remover, cleaner for waste pipe,
etc.; as cleaner for kitchen, socap for kitchen, synthetic
scap for kitchen, cleaner fcr dishes, etc.; as bleaching
agent, oxidation type Dbleaching 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 aerosol, spray type, powder

spray type, etc.; as deodorant-aromatic, solid type, gel type,
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tained by dissolving the composition in, for example, an al- cohol or a
polyalcohol (e.g. propylene glycol or glycerine); a natural gum (e.g. gum
arabic or tragacanth gum) form; an 20 éfhulsion 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
form obtained by coating the composition with an excipient such as

1 Dgtural aup4e.ge arabic gum), gelatinadegnin ek theulikes 2bsrsolgion e paper,
dispersion form obtained by dissolving or dis- persing the composition

€%Sing a surfactant such as nonionic surfactant, anionic surfactant, cationic
[ §dEagtant, ampho- teric surfactant or the like; a micro-capsule form
obtained by treating the composition with a capsuling agent; and so 30
forth. T¥1$0060} T helffavor composition mma@;mr@e@mp@m@@m@ salséon of
be used b belﬁg included i d.n an |ncIu3|on a}ggntr% .g. cly{clod xtr (R} -2~
s?abllltg and refeasable’ sta}:e “The coi compo % sitiorrafter |ncIu5|on IS Q{Jlted

méartihe foroa otfimal pred- uct, suoh asskguid,isolid,eowderegel, mist,used in a
aerosol or the like, and is appropriately selected and used. [0061] The

DERFHFTS! S- et i) ety bLTAHeHi0ate USE 110 ff lavdr-ditgacine, 2

£ PEQAUCH (&:.0. heverage, faod sqrakcare,comy, pasitienof spedicingyisce ~up  cos-
approprlately determined depending upon the effect and function

m@iza@oteé fc‘sraéa’ch:@@aﬁeft PovE eﬁiéﬁkfﬁ@féiﬁo%ﬁ%e@é@raﬁy BBEHCES-9d cos-
mg%}g M%%%ﬂc% gh & a%& (?QMPUEEEQ%Q@E 2 bath

use ragrance added product eg ragra epro uct,“skin-care
preparation, a detergent, a fabric softener, a cleaning agent,

a kitchen cleaner, a bleaching agent, an aeroscl, a deodor-
ant~aromatic, a sundry, etc., the present flavor composition
or fragrance composition can be used in any desired form
meeting the intended application, selected from the follow-
ings. That is, the composition per se; a licguid form ob-
tained by dissolving the compeosition in, for example, an al-
cohol or a polyalcohel (e.g. propylene glycel or glycerine);
a natural gum (e.g. gum arabic or tragacanth gum) Zform; an
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 form
obtained by ccating the composition with an excipient such as
natural gum (e.g. arabic gum), gelatin, dextrin or the like:;
& solution or dispersion form obtained by dissolving or dis-
persing the composition using a surfactant such as nonionic
surfactant, aniconic surfactant, cationic surfactant, ampho-
teric surfactant or the like; a micro-capsule form obtained
by treating the compesition with a capsuling agent; and so

forth.
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preparation, make-up cosmetic, hair cosmetic, sunblock cos- metic,
medicated cosmetic, hair-care product, soap, body cleaner, bath
preparation, detergent, fabric softener, lean 20 ing agent, kitchen
cleaner, bleaching agent, aerosol, 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 10-9
6@ 407 ppb. [0063] 25 Meanwhile, in the flavor-improving agent of the
present invention, S-alkyl (S)-2-methylbutanethioates are used as an

essenfdITorhpaiaHt. ACEERRHC eRIMpIRS ofthe Erafkge composition can

= {Sk2methydbytanethigates, there. eanibg mentioned: Smiefbyl.#stehent  (e.g.
S-ethyl ester, S-n-propyl ester, S-isopropyl ester, S 30 butyl ester,

cB=2aniethyipiopy| EstersSgiehtyl esternS-2 20 anetiylsuty esie; The compo-
S-3-methylbutyl ester, S-hexyl.ester, S: cis-3-hexenyl ester, S-heptyl ester N

oy et o (S S et S BoEtot S e B The Stamr Prod

u€3)-24nethyhwtariethivatesmay de ysedds angssentidlccompensntdl or the
one kind or in two or more kinds. Of these compounds, preferred as the

1 &K&antil Lo GHRATE 6P THé Havor-i %&ﬁﬁ&%{gaﬁﬁoﬁﬁg resent

[ yention is S- methyl (S)-2-methylbutanethioate. 10 [0065] The S-alkyl
(S)-2-methylbutanethioate used in the pre- sent invention may be obtained

by extrBicBorefrerariaturdl Frodaeh BEby!EhetricHESynRESIS FehBdsate used
lwhﬁgat@% :ggx'egﬁ%—%@x‘b%@gh%%&%[%d ina latge AMOUNL At op-
IS preferably obtained by chemical synthesis. 70066]
position or medicine} is appropriately determined depending
upcon the effect and function expected for each product; how=-
ever, the amount is generally about 107° 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, hair cosmetic, sunblock cos-
metic, medicated cosmetic, halr~care product, socap, body
cleaner, bath preparation, detergent, fabric softener, clean-
ing agent, kitchen cleaner, bleaching agent, aerosol, 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 (S)-2Z-methylbutanethiocates are used as an
essential compcnent. As specific examples of the S-alkyl
{8)y-2-methylbutanethioates, there can be mentioned S-methyl
ester, S-ethyl ester, S-n-propyl ester, S-isopropyl ester, S5S-

butyl ester, S-2-methylpropyl ester, S-pentyl ester, S-2-
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For chemical synthesis of the S -alkyl (S) 2 methylbutanethioate, there

can be mentioned, as in the above- mentioned chemical synthesis of

S-alkyl (R)-2 20 methylbutanethioate, f&# example, a method of converting

(S)- 2-methylbutanoic acid (a raw material) into an acid halide 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
néethed deseribedin JP-Ar1988:239245,,25 o IR-Ac19915157346; [0067L», -

In the flavor-improving agent of the present invention, the S-alky
ci8)2-hettsilitassthivaie Sbfafedyds abdwrnesds 3o habe ansoptienl of (S) -

urity of. 70% e.e..qr.more. 30.[0068] 21 The S-alkyl

2% @% % %Tb%ztlaentg%ﬁigjétce gfnlt esized ac cording to the method
[ desaribed in JP-A-1988-239245 had a high optical purity of about 75%

e.e. A test was conducted to examine the optical purity of S-alkyl (S)-2 5

methy RS TAOATY ot WHICRARE 5 KorEr Begmu ot 16 Lika Ased as
af resulbdtwas founddhatk in the-present Wnvention, the (BkisoRier hegnskinds .

to show the effect at an op- tical purity of about 70% e.e. Accordingly, it
Ofva6ard FMRRELS)thidestdrs Havhgah dptital PRy 6f 200 e@pPrgent of
cRLMefGAn be-yised pekge Wil o pugficelion. Be e gt seiaheion 15 s-

component of theé present flavor-improving agent and can provide a
mbelerages o a-food rglidbly givirigra flater. and releasing an odor. [0069]
{égéé re, the release of odor means not only a state in which the flavor of

ge or food spreads in the mouth in

The S-alkyl (8)=2-methvylbutanethiocate used in the pre-

sent invention may be cobtained by extraction from natural
product, or by chemical synthesis. However, when the S-alkyl
{8)-2-methylbutanethicate is used in a large amount, it is
preferably obtained by chemical synthesis.

[0066]

For chemical synthesis of the S-alkyl (S)-2-
methylbutanethiocate, there can be menticned, as in the above-
mentioned chemical synthesis of S—-alkyl (R} ~2~
methylbutanethicate, for example, a method of converting (3)-
2-methylbutanoic acid (a raw material) into an acid halide
and then reacting it with an alkylthicl. For chemical syn-
thesis of the (8)-2-methylbutanocic acid, there can be men-
tioned, for example, a method described in JP-A-1988-239245
or JP-RA-1991-157346.

[0067]

In the flavor-improving agent of the present invention,
the S-alkyl (8)=Z2-methylbutanethicate obtained as above needs
to have an optical purity of 70% e.e. or more.

[0068]
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a moment, but also a state in which the odor of beverage or food is felt
with the mere presence of the beverage or food in the vicinity of the
mouth. 20 [0070] n order to obtain an Sgalkyl (S)-2-methylbutanethioate
having an optical purity of 70% e.e. or more, it is possible 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-meth l%uta gtkﬂ ate whi !;'..,i _knawn ta be widely present in nature, _
particuléélr?/ingfrﬁ 2{ ybe[ee:gléé ¢. 007 [ %gﬁleecﬁog ?fc%?nicsg?a%ﬁs*md ac

cSragthylbuianethieates; - 804t isikzewn thad, farexample; Sp@dndc245 had a
2-methylbutanethioate 22 is present in beer, hop, cheese, etc., S-ethyl 2-

Bty Rt éthioBt s preSdnt AP 8tfan! tc. Srfils-bliyfest was conducted

+&metbylbytanethioateds pregentdn galbapym, gfc. It igralsoknpwn that (5 -5
S-n-propyl ester, S-isopropyl ester, S-butyl 5 ester, S-2-methylpropyl
restel 1S pbaRE Bbtep 5-2- methyibuit edtbe S{FEmetfiBiayl eBRFins to show

. $-hexyles r, S- £is-3-hexenyl ester, S-heptyl r, S-QCtyl ester, etc. of
lZ-met%ylbé?anetrflgogisc%acid)é}réﬁpt?éseinv%inQ\iggrioE% %ﬁs,tglt%¥ [OO%] ?[éeThgmsent
Htavamdmproving agést) ofthenmesértdrivention cortainsionesdrimote at an op-

kinds of the above-gbtained S-alkyl (S)- 2-methylbutanethioates having an
Coptfcal U of 76% e & B mard Bnd -4 nectSsiry oHeR domponehes  found
tlesg flaer),(and ds pdded 4@ beverapeg ok foods: The ptharcompapentos e, e.

(e.g. 15 flavor) used in the flavor-improving agent has no particular
FestiichBn a3Moritfas® RluRFrasén Hrditarp flawifdt ication, as the es-

sential component of the present flavor-improving agent and
can provide a beverages or a food reliably giving a flavor
and releasing an cdor.

[0069]

Here, the release o0f odor means not only a state in
which the flavor ¢f beverage or food spreads in the mouth in
a moment, but alsc a state in which the odor of beverage or
food 1s felt with the mer@'presence of the beverage or food
in the vicinity of the mouth.

[GC70]

In order to obtain an S~alkyl (S)-Z-methylbutanethicate
having an optical purity of 70% e.e. or mcre, it is possible
to appropriately mix an S-alkyl (S)-Z-methylbutanethicate of
high optical purity obtained by the above-mentioned synthesis
method, with a racemic S-alkyl Z-methylbutanethiocate which is
known to be widely present in nature, particularly in fruits,
beer, etc.

[0071]
With respect to racemic S-alkyl 2-methylbutanethiocates,

it is known that, for example, S-methyl Z-methylbutanethicate
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foods. The content of the S-alkyl (S)-2-methylbutanethioate in the present
flavor-improving agent is not particularly re- stricted but is preferably about
1 to 15% by weight. 20 [0073] The bevé#age or food having an improved
flavor, of the present invention contains the flavor-improving agent of the
present invention which contains one or more kinds of S-alkyl
(S)-2-methylbutanethioates having an optical purity of 70% 25 e.e. or

lmorepmeqetneceelsa%@g}er compgnent (g,gflavor), apd is 'mFE‘Q\é%%yl 2~
in flavor and release of odor. The amount of the present flavor- improving

maé@mlédﬂeﬁ%%@@é@e Grifod LmBe dpprophiataip vaséddepertingS —butyl
n everage or we th a (as kyI

95% lrﬁlélt %%glr%g)t ﬁ%teflsrol b%vegr%%% or O%dl aaTrJ%%%l 8t§tl 5 23It is

aibpb (mhelwredlMd tS opticad quyity E309% ) Whenithemddp tibnssmeunt iS~butyl

small (less th n abo 3}0 e ppb) , no clear ef- fect of addition is seen; and,
3hEthe SONTASHEIRS e (RAEShan abOGPI0 bbby . (RETSr 52~

mefcawejaggpr &@@QPGBS%W%W@ 0974FWheniBey1l ester, s-
flavor- |mprovmg agent of the present inven- tion is added to a beverage,

ChparTBEEETHE aREEBH  anioMTtls YHe SeVerdge iS prefevablabsdl ®tc- of
2100 ppon in, 10,igems of 5- aJ@f‘LcﬁS?aZé“ﬁtf‘g@é‘ﬁad“%%'o%ed%%@]f@lﬁts, etc.

beverage or food to which the present flavor- improving agent is added,
[Maydie any beverage or food as long as flavor |mprovement is expected

by the ?ﬁdltlé‘l There can 13 15 be mengone od cakees e.g. lm@ntlon
caramel, candy, “choco: Tate, c‘hevﬁng g%m dqbake swepe{:) |ce51%
ciepterea® antk or more kinds of the above-obtained S-alkyl (8)-

Z-methylbutanethicates having an cptical purity of 70% e.e.
or more and, as necessary, other compecnent {e.g. flavor), and
is added to beverages or foods. The other component fe.g.
flavor) used in the flavor-improving agent has no particular
restriction as long as 1t is used as an ordinary flavor for
foods. The content of the S5-alkyl (S)-2-methylbutanethiocate
in the present flavor-improving agent is not particularly re-
stricted but is preferably about 1 to 15% by weight.

[0073]

The beverage or food having an improved flavor, of the
present iInvention 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.e. Or more and, as necessary, oﬁher compenent (e.g. flavor)
and is improved in flavor and release of oder. The amount of
the present flaveor-improving agent added to beverage or food
can be apprepriately varied depending upon the kind of the
beverage or food; however, the amount (as S-alkyl (8)-2-

methylbutanethicate) in beverage or food is about 107% to 10°
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sherbet), pudding, jelly, etc. As the beverage, there can be mentioned
carbonated drinks (e.g. cider, lemon lime, fruit soda, guarana and cola),
fruit juice drinks free from any 20 fruit jui8e or containing a natural fruit
juice, nectar, con- centrated syrup for dilution, lactic drinks, luxury drinks,
functional drinks, alcoholic liquors having origins in West- ern countries
(e.g. whisky and wine), etc. 25 Examples [0076] The present invention is
pfigscriged.in detall helow By way of Examples andiGeaparativenen the agd:-
xamples. However, the pre- sent invention is in no way restricted by
ttheem andcan bies 38rehhhgdd as forigras:thereistnd deViation fromthelear ef-
ist of the 24 present invention. [0077] Incidentally, in the Examples and .
S B les odU RES AR Usdit Fer b (FETS ey destirone s
1enagle i iORYOh MNQIESSAI1CHISHEK] (PracticalrKaawledge ofiflaversige or
or fra grances)" (1975, Mar. 25) written by Motoichi Indo, TOYO KEI- ZAl
E3RINPEISIHA, Page BeASHRA HiEExamples and Comparative Examples,
[e7units of formulations in Tables are parts by weight. 10 [0078] In the
analyses in Examples, the following analytical apparatuses were used.
OpticaffotationBIP-370 & piativee GEIAS GO Topovation) 1 SoRPtemt inven-
e R SPECUmAHIRY AMS00.(490 MUD) B product of prucker,
10-Spin Gm Tetramethy Silane was used as an interal standard
amount to the beverage is preferably about 1 to 100 ppm in

addition

terms of S-alkyl (S)-2-methylbutanethiocate.
[0075]

The beverage or food to which the present flavor-
impreoving agent i1s added, may be any beverage or food as long
as flavor improvement is expected by the addition. There can
be mentioned, as the food, cakes (e.g. caramel, candy, choco-
late, chewing gum and baked sweet), ices (e.g. 1lce cream and
sherbet), pudding, Jelly, etc. As the beverage, there can be
mentioned carbonated drinks (e.g. cider, lemon lime, Zfruit
soda, guarana and cola), fruit Jjuice drinks free from any
fruit juice or containing a natural fruit juice, nectar, con-
centrated syrup for dilution, lactic drinks, luxury drinks,
functicnal drinks, alcoheolic liquors having origins in West-

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

Examples
[0C76]

The present invention is described in detail below by
way of Examples and Comparative Examples. However, the pre-
sent invention i1s in 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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substance. Infrared absorption spectrum (IR): 20 Nicolet Avatar 360 FT-IR
(a product of Nicolet Japan) Mass spectrum (MS): M-80B mass
spectrometer (ionization voltage: 20 V)2€a product of Hitachi, Ltd.) Gas
chromatography 25 HP-5890 (a product of Hewlett Packard) The column
used was PEG BC-WAX (0.25 mm x 50 mm) (a product of GL. Sciences
Inc.). [0079] Synthesis Example 1 30 Production of (R)-2-methylbutanoic

p2eidgn 0:2 g{2mmol) of tiglic acid and 20 ml of methanol were placed in
a 100-ml, stainless steel-made autoclave purged with nitrogen.

L Siédessively, there was placed 6.0 mg (0.007 mmol) of Ru [ (+) -BINAP]
(BF4) 2 (2 BINAP i) & isphenyipbosphinel-A L binaphil ...

Hydrogenation was "cohdiicted with's , at a hydrogen pressure o
o¥glemz ait exeactcr: tbmpdratureraf 20€ foh &2 dwprs diecsolventewas “KORYO

distilled off to obtain 0.2 gvé ield: 100%) of intended (R)-2-methylbutanoic
NBcidf T opticdf rotation §§ D25 2110518 WL FeaD afd the' ity by T Tra-

g9asshomategeaphy was 100%. The acidwasreastedtwith 1ndo, TOYO KEI-
(S)-1-phenylethylamine to synthe- size an amide; and the amide was

ZBRalyZed' BY a8 chisifigtogra- phyE As HreSiE tH& epicd pusiffofComparative
=Rk i@%tf‘y'?H@”%iﬁi%%id Yas §§¥&1%§a%?<£%%80l§y@9%§ié Fxampled v py
Production of (R)-2-methylbutanoic acid chloride
weight.
[0078]
In the analyses 1n Examples, the fcllowing analytical
apparatuses were used.
Optical rotation:
DIP-370 (a product of JASCO corporation)
Proton NMR spectxum~(1H—NMR):
AM=~400 (400 MHz} (a product cof Brucker Bio-Spin GmbH)
Tetramethylsilane was used as an internal standard
substance.
Infrared absorption spectrum (IR):
Nicelet Avatar 360 FT-IR (& product of Nicolet Japan)
Mass spectrum (MS):
M-80B mass spectrometer (ionizaticon veltage: 20 V)
(a product of Hitachi, Ltd.)
Gas chromatography
HF-5890 (a product of Hewlett Packazrd)
The column used was PEG BC-WAX (0.25 mm x 50 mm)
{(a product of GL. Sciences Inc.).
[0079]
Synthesis Example 1

Production of (R)-Z-methylbutanoic acid



10

15

20

25

30

50.0 g (420 mmol) of thionyl chloride was dropwise added, at 50C in 3
hours, to 35.8 g (350 mmol) of the (R)-2- 20 methylbutanoic acid {[a]D25 =
-16.7 (neat)} obtained in Syn thesis Exaple 1. Then, a reaction was
allowed to take place at 80C for 1 hour. Excessive thionyl chloride was
distilled off under reduced pressure. The residue was subjected to
distillation under reduced pressure to obtain 40.4 g (yield: 25 96%) of

(R)'Z"B‘?@y'g“t?ﬁ‘)i%‘&iﬁm@fid%i iling pointy33G/Q.140rm kH-NMRy o e nano1
(CDC13) % 0.98 (t, J=7.5 Hz, 3H), 1.29 (d, J=6.9 Hz, 3H), 1.58-1.66 (m,

wakg, 179878 (midH)z2.78:2:861(m, ke B0UISC-NMRe26 -1h46 (CHB)pclave
16.88 (CH3)1 26.91 (CH2), 53,29 (CH), .178.05 ( 0081] Synthesis

AR IS & b RGO O . B F (5 ety RSt Rte Todcge 60 ™9

((LZmmehof thedR)-2.methylritamrorg agigl, chlofide oltaiped inis  (+)-2,27 -
Synthesis Exarggle 2 was dropwise added, in 1 hour with stirring, to a 0C

i brTy JRT SR8 Tdods metiimeicaptan solufibifandibemen  was
<8hdigthyl gthgr.4D The organic layer was;separated apd washed with an i/ om?

aqueous sodium chloride solution. The diethyl ether was distilled off. The
atesiduearas soncentrarsr ahdecredicetlpresiare tdZobairss.1 §fifelgolvent

wgg%&%%ﬁ%‘ ! Réiz't“%etg%'»?gﬁaﬁ‘eﬁ‘i‘%‘t‘?f x%?gl:‘c.tﬂ’iﬁ%%ﬁ”%)ézeﬂltended
y gas chroma 15 tography. As a result, the themical purity was 100%
(and thenopiicakpirily was 88%e.e. Beiingpeint32C6tation was [alp™ =
-16.7° (neat) and the purity by gas chromatography was 100%.
The acid was reacted with (S)-l-phenylethylamine to synthe-
size an amide; and the amide was analyzed by gas chromatogra-
phy. As a result, the optical purity of (R)-Z-methylbutancic
acid was 88% e.e.
(00801
Synthesis Example Z
Production of (R)-Z-methylbutancic 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 (R)-2-
methylbutanoic acid ([la]lp®® = -16.7° (neat)} obtained in Syn-
thesis Example 1. Then, a reacticn was allowed to take place
at 80°C for 1 hour. Excessive thionyl chloride was distilled
off under reduced pressure. The residue was subjected to
distillation under reduced pressure to obtain 40.4 ¢ (yield:
96%) of (R)=-2=-methylbutanoic acid chloride.
Boiling point: 35°C/0.1 torr
'H-NMR {CDC1;):

0.98 (t, J=7.5 Hz, 3H), 1.29 (4, J=6.9 Hz, 3H),

1.58~1.66 (m, 1H), 1.79~1.87 {(m, 1H), 2.78~2.85 (m, 1lH}
LC-NMR:
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[a]20:-36.7 (neat) 1H-NMR (CDC13) : 20 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) 13C-NMR: 11.29 (C#3), 11.58 (CH3), 17.21 (CH3),
27.17 (CH2), 25 50.04 (CH), 204.22 (CO) [0082] Example 1 Evaluation
of Fragrance or Flavor Each of the S-methyl (R)-2-methylbutanethioates
ob- 30 tained in Synthesis Examples was put on a bottle mouth and 27

filter paperg andsgnsory gvaliatiem was cagried outhy\persiimers gy, |,
flavorists having 5 years or more of experience. The evaluation results
are shéwh A Tabf&1. [0083] 5 Table 1 Compound name Odor
[SB@ teristics S-methyl (R)-2- A beautiful, fresh, highly-
methylbutanethioate taste, unique, strong odor which reminds a strong,
S{reshepdssiaxkimib18-methyl 2- An odor which is natural but
methylbutanethioate (racemic is low in strength and has_form)* slight

PORBIShei. ¥4 profiictoFoxford ERBMmicals 18684°(0"A8 368N above,
the S-methyl (B)-2rmethylbutanethioate wsed ipthe flayer e@mpasiign 0k acid

fragrance composition of
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%
agqueous methylmercaptan sclution 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
cbtain 15.1 g (yield: B6%) of S-methyl {(Ry—2-
methylbutanethioate. 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
[alp®: -36.7° (neat)
"H-NMR (CDCls):
¢.92 (t, J=7.5 Hz, 3H)}, 1.29% {(d, J=6.9 Ez, 3H),
1,43~1.52 (m, 1H), 1.70~1.78 (m, 1H), 2.28 (s, 3H},
2.54~2.60 (m, 1H)
HIC-NMR:
11.29 (CHi), 11.58 (CHs), 17.21 (CHz), 27.17 (CHzj,
50.04 (CH), 204.22 (CO)
[cecez]
Example 1
Evaluation of Fragrance or Flavor
Each of the S-methyl (R)-Z2-methylbutanethicates ob-

tained in Synthesis Examples was put on a bottle mouth and
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the present invention had a beautiful, fresh, highly-taste, unique, strong
flavor and fragrance which reminded a strong, fresh passion fruit.
Meanwhile, all the perfumers or fla 15 ¥drists pointed out that the racemic
S-methyl 2- methylbutanethioate had an odor which was natural but was
low in strength and had slight other smells. [0085] Example 2 20 The
S-methyl (R)-2-methylbutanethioate synthesized based on the method
£ deserbedh Na1P-A: 10885230249 had,a high: opHcalpuriby-6fahout 88% by per-~
e.e. A test was conducted to ex- amine the optical purity of S-methyl
TYRERs m@ﬂ]ylfbh@aﬁéthlé’é@ dtavhiety the (RE@smerBedits® shbwasipslence.
mﬁffe%%aei'é%'éfliﬁé‘ eg%z delhylouianethioate,28 was mixed
with S-met utanethloate In various proportions to prepare
[(RBdOminant composmons of different optical purities. Using these (R)
m@l t compositions, the optical purity of S-methyl
ﬁ ethylbutanethioate at which 5 the effect of the (R) isomer could be
clearly feIt was meas- ured by applylng a 2 2 pomt identification test

acerih naca-aof "W a Iz Atian C oA/

Cﬁéﬁ}h‘i@' III u'-r payc UT l\aIIIIU I\CIIDQ & I’I‘IUI:FAL%_UEL%‘LSC?L\;%’E“L%"J_ néﬂbf\.\)ly
S (A.I.U IVI(AI\ULU/ IJuLIIIDIICUrqg/% \IA N U%%I% JEIBJQJQI I%‘jl:(zé \:{(_l Ubhlghly-—
% Inth% meth d, two ki 0 sample an are
mEs ?H E ae H?F & theuaz Sde st g odor
Istinguishe ron 8acH other as follows. ahat ,themfg e’és n Y fresh
are presented to panelers as distinct samples. an ir chiaracteristics™ "
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AAAAAAAAAAAA graton 1> Teheale 3 B LY AL ilme TR EDY:
l.I IC uIIICICIIbC UCLVVCCII I.IIC OGIIIPICD Ib jJugCU asSTy UlT Uurc 1rurmimiocl]

* a product of Oxford Chemicals

[0084]

As seen above, the S-methyl (R)-Z2-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 fla-
vorists pointed out that the racemic S-methyl 2~
methylbutanethioate had an odor which was natural but was low
in strength and had slight other smells.

[C085]
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 2-methylbutanethiocate
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of correct answers obtained. [0086] As a result, it was found that S-methyl

(R)-2- 20 methylbutanethioate, when having an optical purity of 50% e.e.

or more, can be used per se without b@fﬁg purified, for preparation of a

flavor or fragrance composition reliably im- proved in flavor or fragrance.

[0087] 25 Example 3 and Comparative Example 1 The S-methyl

(R)-2-methylbutanethioate obtained in the Synthesis Examples was
waddedte@ grapefgt-ftavon eomprsi- Ziensthiowiin Jable: R i toeprepdre aricus

flavor composition of Ex- ample 3 containing the effective ingredient at a

PRORCERIARD tih SFFHE bpb. RhcBmM-8ahéthGPIMsthybtidhetioqte T et

oas-29 added todhe same grapefiuitflayan coppesition t-prgPaEe Bions, the
flavor composition of Comparative Example 1. The two flavor .
orohositionsieresubfetted iy An drafolBstic tesPby #aSVdristg BacRt which
having.an experience of.at | ] T nen _
e o R BT T Crlbs Mt eSeunco 05,0 8610 £l "=
ubsitanoata ol 0:in d-thyl 2: thetiylinitandatet0.02 Q02 @ctaraitD.02 HQL bed in

Nootk . . - - [ -
5 ﬁgg&a}% nse_q% ecifl‘i%g ;51 ng mi%;[ah é éR) I%yrtgz%g]ry b u(t?g%trh c|>0 1&%1’9 i%OnOO lo Senscry

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 tc 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 obtalned.

(0086}

As a result, it was found that S-methyl (R}-2-
methylbutanethiocate, 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 compesition reliably im-
proved in flavor or fragrance.

100871
Example 3 and Comparative Example 1

The S-methyl (R})-Z2-methylbutanethicate obtained in the
Synthesis Examples was added to a grapefruit flavor composi-
ticn shown in Table 2, tc 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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methylbutanethioate - 0.000001 Ethanol Balance Balance Total 100.0

100.0 [0089] 10 As a result, it was pointed out by all the flavorists that

the flavor composition of Example 3 wd®¥imparted with a natural, deep,

fresh flavor not possessed by the flavor com- position of Comparative

Example 1. [0090] 15 Example 4 Production of fragrance composition for

shampoo Formulation 1 Component Benzyl salicylate 55 20 L-citronellol
adf&thyl acefgacetate 5, Galaxelide SOBB (@ praduct Af 4EE),390 30 5 v epare

Geraniol 10 Hedione (a product of Firmenich S.A.) 120 Hellobouque?(a
I protiuict ebTakesEHybAntepRatioral Cojoratord 828109 tis-3 Fegeniol flavor

solution in DPG** 10 1Q%. cis-3-hexenyl acetate solution in. DPG,5
“Hexylcinnamic af&%ﬁ?des*é%?%‘:—?oen%(né 7%\/%}-"18%8%%% Uctof - PY Flas
vdakasago=nigrnationalcCanmpotatiom #18nkemon o401 dinatod 4p=dinalyl

acetate 45

[0Geg]

Table 2

Compoeonent Example 3 Comparative
Example 1

Grape frult essence 85.0 5.0

Ethyl butanocate c.1 0.1

Ethyl 2-methylbutancate 0.02 .0z

Octanal 0.01 0.01

Neootkatone 0.05 0.0

S-methyl (R)y -2~

methylbutanethicate 0.000001 -

Racemic S-methyl 2-

methylbutansthioate - 0.000001

Ethanol Balance Balance

Totadl 100.0 100.¢C

[0089]

As a resuli, 1t was pointed ocut by all the flaveorists
that the flavor compesition of Example 3 was imparted with a
natural, deep, fresh flavor not possessed by the flavor com-
position of Comparative Example 1.
[00S01]
Example 4
Procduction of fragrance composition for shampoo

Formulation 1

Component

Benzyl salicylate 55
L-citronelliol 10
Ethyl acetoacetate 5

Galaxolide 50BRB* {a product of IFE) 390
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Nerolidol 55 15 Phenylethyl alcohol 30 Phenylethyl cinnamate 5 Santalex

T (a product of Takasago International Corporation) 35 10% Triplal

solution in DPG (a product of IFF) 5 234% maltol solution in DPG 15 10

ppm S-methyl (R)-2-methylbutanethioate solution in DPG 5 Total 1000 *

Benzyl benzoate 25 ** Dipropylene glycol [0091] Comparative Example 2

A fragrance composition for shampoo was prepared in the same
ciormudation as in Example 4 except that, in the formula- 30 tion of 10

Example 4, the 10 ppm S-methyl (R)-2 31 methylbutanethioate solution in
EpPGnas rephkicedusita 20 ppritragermle S-riethyl 2-methylbutanethioate 120
Hgglgg% éng %:tG. [009_2] [Application E_xamp!e 1] 5 Production of

shampoo e following components including the fragrance compo-
{ sitipedanshampodaprepared inrEample 4corsCoMparative BEx:rample 2 8

were stirred at 80C_Wi_'£h stirring, until a yniform @*aterial were obtained. 10
1 el e Urlifobmimatetial #as 1o°Sddled*td"35C to prepare a shampoo.

1 B he dragranga-obeqeh shampes was evaldated:byrwsensory test by five 5
perfumers each having an experience of least 5 years. [0093]

Hexylcinnamic aldehyde 50
B -icnone 17
Kovanol

(a product of Takasagoc International Corpocration) 40

Lemon oil 40

Linalool 45

Linalyl acetate 45

Nerclidel 55

Phenvlethyl alccheol 30

Phenylethyl cinnamate 5

Santalex T

(a product of Takasago International Corporation) 35
10% Triplal scluticn in DPG (& product of IFF) 5
1% maltel solution in DPG 15

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

Total 1060
* Renzyl benzoate
** Dipropylene glycol
[C091]
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 prm S-methyl (R)y-2-
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[Shampoo composition (mass %)] 15 Sodium laurate 40.00 Disodium
N-cocoyl-N-carboxymethylethy].-N- carboxymethylethylenediamime 10.00
Coconut oil fatty acid diethanolamide (2) 2.00 Butylene glycol 2.00 20
Citric acid 0.35 Sodium chloride 0.10 Methylparaben 0.20
Propylparaben 0.10 Tetrasodium edetate 0.10 25 Fragrance composition
of Example 4 or Comparative Example 2 0.50 Purified water Balance

1 19124100.00. 0094130 [Evaluation sl of Example A and Camparative , .

(B

xe?fﬁp e ragrances of the %Hampoos of Examp om

roasative Example/2 wererenalyatedrAs aresult &l the per-ifuimers DPG.
ointed out that the fragrance of the shampoo using the Example 4

YGrindlation containing S-methyl (R)-2 5 methylbutanethioate was superior

 Zipspreadability and.gayve a fresh and natural feeling. [0095] Example 5
Production of fragrance composition for body shampoo 10 Formulation 2

PosiMponémt LEMORESIPLO0 Lime oil 180

The following components including the fragrance compo-
sition for shampoo, prepared in Example 4 or Comparative Ex-
ample 2 were stirred at 80° with stirring, until a uniform
material were obtained. Then, the uniform material was
cooled to 35°C to prepare a shampoo. The fragrance of each
shampoo was evaluated by & sensory test by five perfumers
each having an experience ¢of least 5 years.

[0093]

[Shampoo composition (mass %) ]

Sodium laurate 40.00
Disodium N-cocoyl-N-carboxymethylethyl-N-
carboxymethylethylenediamime 10.00
Coconut oil fatty acid diethanolamide (2) 2.00
Butylene glycol 2.00
Citric acid 0.35
Sodium chloride 0.10
Methvlparaben 0.20
Propylparaben 0.10
Tetrasodium edetate .10

Fragrance composition of Example 4 or Comparative Example 2

¢.50
Purifiled water Balance
Total . 100.00

[0094]

[Evaluation results of Example 4 and Comparative Example 2]
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Geranyl nitrile 10 15 10% aldehyde C-8 solution in DPG 25 10%

aldehyde C-10 solution in DPG 35 Ethyl decanoate 12 Triplal (a product

of IFF) 3 10% isocyclocitral solution in3®PG (a product of IFF) 25 20

Styrallyl acetate 20 a-terpineol 30 Linalool 70 Linalyl acetate 50

Geraniol 60 25 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 45 30 $-ianong dnSsobleligtropiapiienalidedad com-

product of PFW) 30 Dipropylene glycol Balance 10 ppm S-methyl
P{Ry2iMetHHaRaAGthbate 56IUEBA HBPEs 5 Adtal 1R jdooe} Ll the per-
£ANBARING. EKARIe S A1R0Tanae CAPRESAN O BRAY FAAMBS using

prepared 10 in the same formulation as in Example 5 except that, in‘'the
t fermulationgdf £xarhple 5; ther 18 ppomS-metmid §Rp2ng  S-methyl  (R)-2-

meﬁtﬁlbutanethloate solution in DPG was rerg)laced bé/aad%%f’fﬂ}@%% |cgaWe N

e FEt eyt fethfcate 88itfion in DBGSF*
fresh and natural feeling.

[0095]

Example b5

Production of fragrance composition for body shampoo

Formulation 2

Component

Lemon oil 100

Lime oil 180

Geranyl nitrile 10

10% aldehyde C-8 solution in DPG 25
10% aldehyde C-10 solution 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-terpineol 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 ~ionone 25
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[0097] 15 [Application Example 2] Production of body shampoos Body
shampoos were prepared using the fragrance compo- sitions for body
shampoo, prepared in Example 5 and @dmpara- tive Example 3. The
fragrance of each body shampoo was 20 evaluated by a sensory test by
five perfumers each having an experience of least 5 years. [0098] [Body
shampoo formulation (mass 0)] Dibutylhydroxytoluene 0.05 25
ndMetbylparaten 0.10 Propylparaben 0.10 Tetrasodium edetate 0.10 5
Potassium chloride 0.20 Glycerine 5.00 30 Coconut oil fatty acid
Teligthandelamice (Z)8:0034 Bodium polyoxyethylene lauryl ether acetate 30
(3E.0.) (30% 1%.0 oconut oil fatty acid amide propyl betaine solutio
Dj(%fo% %8 57 gt%cs)céf‘ium myristate (40%) 25.00 Fragrance compositi(r)%alame
1 of Ipxanple5drQoniparativedixXamiple: 8a0 50 urifieel waten Batancen DPG
Total 100.00 10 [0099] [Evaluation results of Example 5 and Comparative

KO k) ctuf 1 O wAwAw waAwAw - - CA Ci

T&cmparave Example 3 were evaluated. A a result, all te 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-
methylbutanethicate solution in DPG was replaced by a 10 ppm
racemic S-methyl 2-methylbutanethioate soluticon in DPG.
10097]
[Applicaticon Example 2]
Preocduction of body shampoos

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.
[0o0os]

[Body shampoo formulation (mass %) ]

Dibutylhydroxytcluene 0.05
Methylparaben 0.10
Propylparaben 0.10
Tetrasodium edetate 0.10
Potassium chloride 0.20
Glycerine : 5.00

Coconut oil fatty acid diethanolamide (2} 32.00
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perfumers pointed out that the fragrance of the body shampoo 15 using

the Example 5 formulation containing S-methyl (R)-2- methylbutanethioate

gave an improved freshness and a citrig feeling. [0100] Example 6 20

Production of rosy fragrance composition Formulation 3 Component

a-pinene 8 Aldehyde C-16 1 25 Allyl amyl glycolate 1 Ambrettolide(a

product of IFF) 8 Bergamot 15 Carbitol 100 Cardamon oil 3 30
sbegitraneliol 30,25, Q:Damascene 2, 10% dimethyloetanal solution in DG,

4 Dt}lpro%ylege}gﬁ/ec%% 10% Dyré/scone sg%jtiongln DPG55 10%5et[r?1yl }

acetate solution in DPG 4 Ethyl acetoacetate 15 10% galbanum oil 10.00

solution in DPG.10 Hedione(a rioiguct of Firmepich S.A.) 195 | .
Cﬂ%ﬁ%&uqoulef 16%%%?08&&%?[‘%& Radd REmatiBharesrporatomdd (34

Cis-3-hexen-l-ol 2 10% cis-3-hexen-l-ol solution in DPG 3 a-ionone 10 25,00
Potassium myristate (40%) 25.00

Fragrance composition of Example 5 or Comparative Example 3

0.50
Purified water Balance
Total 100.00

[0099]
[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-
methylbutanethioate gave an imprcved freshness and a citrus
feeling.

(01001

Example 6

Eroduction of rosy fragrance composgition

Formulation 3

Component

a -pinene 8
Aldehyde C-16 1
Allyl amyl glycolate 1
Ambretteclide{a product of IEFF) 8
Bergamct 13
Carbitol 160
Cardamon oil 3

I—citronellol 30



Jasmine absolute 3 15 10% lime oil solution in DPG 5 Linalyl acetate 40

10% 8-mercaptomenthone solution in DPG 8 Musk T (a product of

Takasago International Corporation) 20% 20 Nerolidol 46 Phenylethyl

alcohol 17 Q-pinene 117 Rhubofix(a product of Firmenich S.A.) 12 Rose

absolute 3 25 10% rose oil solution in DPG 5 10% L-rose oxide solution

in DPG 15 Santalex T (a product of Takasago International Corporation)
B4%gﬁ@é%5§@roduct of IFF) 14 30 Veloutone(a product of Fi.rmenich .

S.A.) 12 36 Maltol 5 10 ppm S-methyl (R)-2-methylbutanethioate solution
1 DPGE t pthd 2000 %5 [0 | CopaparatiEExample 4 A rosy fragrance 4

composition was prepared in the same formulation as in Example 6
Dé ge&%ll%gﬁ?n ﬁ?eg}f%#gulation of Example 6, the 10 ppm S-methyl
1(R)-2smethythutanethioate- 0 Salutipa@ in DPG was replaced by a 10 ppm 5

racemic S-methyl 2- methxlbutanethioatDe %olution in DPG. [0102]

¥

1@&pﬁﬁ%ﬁén%ﬁﬁhﬁﬁ?3fo uticon in DP 4
Ethyl acetocacstate i5
10% galbanum o1l solution in DPEG 10
Hedione (a product ¢f Firmenich S5.A.) 195
Helicbouguet

(a product of Takasago International Corporaticn) 10
Cis~3~hexen-l-ol 2
10% cis-3-hexen-1-o0l solution in DPG 3
B -ionone 10
Jasmine absolute 3
10% lime oil solution in DPG 5
Linalyl acetate 40
10% B-mercaptomenthone soclution in DPG 8
Musk T

(a product cof Takasago International Corporation) 200
Nerolidol 46
Phenylethyl alcohol. 17
B -pinene 117
Rhubofix(a product of Firmenich S.A.) 12
Rose absolute 3
10% rose cil solution in DPG 5
10% L~rose oxide soclution in DPEG 15
Santalex T

{a product of Takasago Internatioconal Corporatiocon) 40
Triplal (a product of IFF) 14

brd

Veloutone{a product of Firmenich S.A.) 12
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Production of cosmetic creams 15 Cosmetic creams were prepared using
the rosy fragrance compositions prepared in Example 6 and Comparative
Example 4. The fragrance of each cosdgetic cream was evaluated by a
sen- sory test by five perfumers each having an experience of least 5
years. 20 [Cosmetic cream (mass %)] Stearyl alcohol 6.0 Stearic acid 2.0
Hydrogenated lanolin 4.0 Squalane 9.0 25 Octyl decanol 10.0 Glycerine

M % Polyethylene glycol 1500 4.0 Polyoxyethylene (25) cetyl ether 3.0

llycerlne monostearate 2.0 30 Methylparaben Appropriate amount 37

1 EthyiparskeaApprogiate 2ameuty Fragranee cdmposition b Example: 60PG

or Comparatlve Example 4 0.1 Purified water Balance 5 Total 100. O

ngg!gances of the cosmet|c creams of Example 6 and Comparatwe 1400
Example 4 were evaluated. As a result, all the 10 perfumers pointed out
[thet the odor the cosmetic cream using the Example 6 formulation

cSRptaining Ssmethyl (R):2; methylbutanethioate had high spreadability and
gave a natural feeling.

A rosy fragrance composition was prepared in the same
formulation as in Example 6 except that, in the formulation
of Example 6, the 10 ppm S-methyl (R)-Z-methylbutanethiocate
solution in DPG was replaced by a 10 ppm racemic S-methyl 2-
methylbutanethicate solution in DPG.

(01021
[Application Example 3]
Production of cosmetic creams

Cosmetic creams were prepared using the rosy fragrance
compositions prepared in Example & and Comparative Example 4.
The fragrance of each ccsmetic cream was evaluated by a sen-
sory test by five perfumers each having an exXperience 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 glyccl 1500 4.0
Polyoxyethylene (23) cetyl ether 3.0
Glycerine monostearate 2.0

Methylparaben RAppropriate amount
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[0104] 15 Flavors of beverages containing S-methyl (S)-2-
methylbutanethioate (namely, the flavor-improving agents of the present
invention) , and racemic forms thereof (hdmely, conventional flavors)
were compared with each other. [0105] 20 (1) Selection 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] 25 (2) Preparation of
sHaMprdEpseng agent for beverage, by recombination offgpvulation#e amount
racemic S-alkyl 2-methylbutanethioate in a conven- tional flavor
FiermitEtion WaBPSlaced By alcFeaPBAGIng (ST iSOmBR iR Breparéganple 4
flavor-improving agent for beverage. 30 [0107] 38 (3) Addition to 0.1
beverage The flavor-improving agent prepared in the above (2) was
Paddegd tda wadde!' beverage; and the flavors when the (S) isomer and thBalance
racemate were added, were compared with each 5 other. [0108]
gyr?tg]esis Example 4 Production of (S)-2-methylbutanoic acid 0.2 g (2
(onagl) of tiglic acid and 20 ml of methanol 10 were placed in a 100-m1,
stainless steel-made_autoclave purged with nitrogen. Successively, there
(48 piet s 01RE Xot60 7 ﬁwn%*’l?@?liﬁ[(ﬁ-@IR&%@E’@E%}EN%@@?le 4]
(-)-2,2'This(dirhenylphasphine)-dyle-binaphthyll. Hydogenation wWasrs1e 6 and

Comparative Example 4 were evaluated. BAs a result, all the

100.0

perfumers pcinted out that the odor the cosmetic cream using
the Example 6 formulation containing S-methyl (R}-2-
methyilbutanethiocate had high spreadability and gave a natural
feeling.

[0104]

Flavors cf  beverages containing S-methyl (8)-2-
methylbutanethicate ({namely, the fiavor-improving agents of
the present invention), and racemic forms thereof (namely,
conventional flavors) were compared with each other.

[0105]
{1} Selection 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 formulation

A racemic S-alkyl Z-methylbutanethicate in a conven-

tional flavor formulation was replaced by a correspending (S5)

lsomer to prepare a flavor-improving agent for beverage.

[0107]
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conducted with stirring, at a hydrogen pressure of 4 kg/cm2 15 at a

reaction temperature of 20C for 12 hours. The solvent was distilled off to

obtain 0.2 g (yield: 100%) of intended g§)-2-methylbutanoic acid. The

optical rotation was [a]525 = +16.7 (neat) and the purity by gas

chromatography was 100%. The acid was reacted with

(R)--phenylethylamine to synthe 20 size an amide; and the amide was
‘3 0By Gas Rhronatogfe phy. As a result, the optical purity of

(S)-(+yR= methylbutangis a6idi was 8804-g-e.[0109] -Synthesistaxample 5. (2
25 Production of (S)-2-methylbutanoic acid chloride 50.0 g (420 mmol) of
waRioRFEHoride Wwad'@rpwiseddded Sat 506tintd Rours 2t6°35:8 ¢80 the  (S)

1 dumol) of the (S)=2- methylbutanpic acid f a 1p5 5. £16.7 (neatl} obtained, . .,

in Synthesis Example 4. Then, a reaction was allowed to take place 30 at
ot8@C for 1 hour. Excessive thionyl chloride was distilled 39 off under
g€ ced pressure. The residue was subjected to distillation under
reduced pressure to obtain 40.4 g (yield: 96%) of (S)-2-methylbutanoic
svacith ebltosidexBeiling point: 35C/0.1 torr 5 'H-NMR (CDC13) : 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,
PIAQISTED 65 (m S1AY TIENMRE 1T #6EHH ©16.88 (CH3), 26.91

(CH2)p 53.29 (CGH), rk2,178.05(CQ)J0110],SynthesisiExample 6. nethanol
Production of S-methyl (S)-2-methylbutanethioate
were placed in a 100-ml, stainless steel-made autoclave

purged with nitrogen. Successively, there was placed 6.0 mg
(0.007 mmol) of Rul(-)-BINAP] (BF;): {(-)-BINAP is (-}-2,2'-
bis (diphenylphosphino) -1, 1’ ~binaphthyl}. Hydrogenation was
conducted with stirring, at a hydrogen pressure of 4 kg/cm?
at a reaction temperature of 20°C for 12 hours. The solvent
was distilled off to obtain 0.2 g (yvield: 100%) of intended
(S)-Z-methylbutanoic acid. The cptical rotation was [a]p® =
+16.7° (neat) and the purity by gas chromatography was 100%.
The acid was reacted with (R)-l-phenylethylamine to synthe-
size an amide; and the amide was analyzed by gas chromatogra-
phy. As a result, the optical purity of ([(S)-(+)-2-
methylbutanocic acid was 88% e.e.
[(0109]
Synthesis Example 5
Production of (8)~Z-mathvlbutancic acld chloride

50.0 g {420 mmol) of thionyl chloride was dropwise added,
at 50°C 1in 3 hours, to 35.8 g (350 mmol) of the (8)-2-
methylbutancic acid {[ a 1™ = +16.7° (neat)} obtained in
Synthesis Example 4. Then, a reaction was allowed to take place

at 80°C for 1 hour. Excessive thionyl chloride was distilled
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16.1 g (120 mmol) of the (S)-2-methylbutanoic acid 15 chloride obtained
in Synthesis Example 5 was dropwise added, in 1 hour with stirring, to a
0C mixture of 75 g of a 15% aqueous gnethylmercaptan solution and 100
ml of diethyl ether. The organic layer was separated and washed with an
aqueous sodium chloride solution. The diethyl ether was distilled 20 off.
The residue was concentrated under reduced pressure to obtain 15.1 g

oLGield 86%) GFS\HEfhyI {5528 icthylbufatfethicate Hife pdductwasected to

asanalyzed-by gas, ehroma- dagraphy A adesult, the chemical puity was (5 o 14.
100% and the optical purity was 88% e.e. 25 Boiling point: 32C/5 torr [ a
9200 43670 feat)- RHLNMR (CDC 187 £ 0,92 0<% Hz, 3H), 1.29 (d,
BOE@.B,IZGZ 3H), 143152 (m, 1H), 1.70-1.78 (M, 1H), 2.28 (s, 3H), 30
2.54- .660(m, 1H) 20 13C-NMR: 11.29 (CH3), 11.58 (CH3), 17.21 (CH3),
"H2FMA (CHZ).-50.04 (CH), 204.22 (CO) [0111] 5 Example 7 and

Comparative Exampl Evaluatjon of Flavor Each_of th S-metl%(l
(S)-Z-Qfe%r%ylBlljzjitialnrrigzlf“h?c;:jlsteF bzb‘taﬁ%ga ’in‘Sy?r\lf%héﬁé EXamples Was put on a

bottle mawthangidfilter, paper, and sensaryevaluation wascargied opt by, 11)
.5 the above 10 mentioned panelists. The evaluation results are shown in

TG 3. [0112] Table 3
11.46 (CHs), 16.88 (CHs), 26.91 (CH,), 53.29 (CH),

178.05 (CO)
(01107
Synthesis Exampie ¢
Production of S-methyl (8)~Z-methylbutanethicate
16.1 ¢ (120 mmol) of the (S8)-2-methylbutanoic acid
chloride obtained in Synthesis Example 5 was dropwise added,
in 1 hour with stirring, to a 0°C mixture of 75 g of a 15%
aguecus methylmercaptan sclution and 100 ml of diethyl ether.
The organic layer was separated and washed with an agueous
sodium chloride sclution. The diethyl ether was distilied
off. The residue was concentrated under reduced pressure to
chtain 5.1 g (vield: 86%) of S-methyl (8)-2~
methylbutanethicate. The product was analyzed by gas chroma-
tegraphy. As a result, the chemical purity was 100% and the
optical purity was 88% e.e.
Boiling point: 32°C/5 torr
[alp®”: +36.7° (neat)
'M-NMR (CDC1s) :
0.92 (¢, J=7.5 Hz, 3H), 1.29 (d, J=6.9 Hz, 3H},
1.43~2.52 {m, 1H), 1.70~1.78 (m, 1H}, 2.28 (s, 3H),
2.54~2.60 (m, 1H)
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Compound name Odor Characteristics S-methyl (S)-2- A odor which
reminds the methylbutanethioate fruity-note having slight fresh-leafy. And
a very clear, spreading odor which is gitnilar to the full ripe- ness of fruit.
S-methyl 2- An odor which is natural but methylbutanethioate (racemic is
low in strength and has form)* slight other smells. 15 * a product of
Oxford Chemicals [0113] As seen above, the S-methyl

u@_)N?M ethylbutanethloate used in the flavor-improving agent of the
present invention had a odor which reminds the fruity-note having slight
fresh 2DJeafy. AGd g veryicléar, S@I‘Qadlng@dérlwhmg%,smﬂaﬁ.ﬂ) tlagifull
ripeness._of frwt M an |Ie E cemic form had a odor which was
natural u”[%as 5 |h g% %Ad slight other smells. 41 [0114]
rBxample 8 and Comparatlve Example 6 Flavor-improving agents for

beverage were prepared based on the strawberry flavor formulations
EZRetm th TaBed. Comprapdvor Smproviiy-&gent of Example 8 used the

rformulation contaiping the S-methyl (S)-2-methylbutanethioate obtained in
ff Synthesis Example 6, and the flavor-improving agent of Com- parative

Exampleeéiysed thé forimiatidrydont&inimdraeemic Buhmsthyhiioate obtained

. 2- t utanethjpate. hese flavor-i roying agen 0 for bev rage .
WenrgEeac acf'osedk? Irﬁ*lcr)uffjume f'seepcr;llé)bonatedgb ICSC%L nOtH " 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)-Z- 1A odor which reminds the

methylbutanethioate fruity-note having slight
fresh-leafy. And a very
clear, spreading odor which
is similar tc the full ripe-
ness of fruit.

S—methyl 2= 1An oder which 1s natural but

methylbutanethiocate (racemic|is low in strength and has

form}) * slight other smells.

* a product of Oxford Chemicals
[0113]

As seen above, the S-methyl (5)-Z-methylbutanethioate
used in the flavor-improving agent of the present invention
had a odor which reminds the fruity-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
& odor which was natural but was low in strength and had

slight other smells.
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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 resultant drinks was
evaluated for odor by the above- mentighed panelers. The results are
shown in Table 5. 15 [0115] Table 4 Component Example 8 Comparative
Example 6 S-methyl (S)-2-methylbutanethioate 2.000 S-methyl
2-methylbutanethioate (race- - 2.000 mic form) Ethyl butyrate 1.200 1.200
[Mﬂmyl butyrate 0.140 0.140 Butyric acid 0.900 0.900 Ethyl lactate
0.0400.040 Benzyl alcohol 2.000 2.000 Cis-3-hexenol 1.000 1.000
Exaraidet 08160, 100mEH1A misthyPhempdlicidate 0.120 0.120 Hexanal

0.080 Q.080 3-Ethoxy-2-methyl-4-pyrone 1.500 1.500 y-decalact
0170 6170 eEAiAbtone G140 0140 Rinyl BoORBF (S04} BL 10 ePaed

b5 &10-Rrepmdena glyepbkBatance BatancedkaN.0C( 100.908r2«01161Table 4.
TggbgfigggTTiggggExgkggggffé%b%§§§L%%°% used the formulation
containing the S-methyl (8)-2Z-methylbutanethicate obtained in
Synthesis %xample 6, and the flavor-improving agent of Com-
parative Example 6 used the formulation containing racemic S-
methyl 2-methylbutanethicate. These flavor-improving agents
for beverage were each added tc a frult juilce-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

resultant drinks was evaluated for odor by the above-

mentioned panelers. The results are shown in Table 5.

[C115]

Table 4
Component Example 8 | Comparative
Example 6
S-methyl (S)-2-methylbutanethicate 2.00C -
S-methyl 2-methylbutanethicate (race-|- 2.C00
mic form)
Ethyl butyrate 1.200 1.200
Iscamyl butyrate 0.140 0.140
Butyric acid 0.200 0.900
Ethyl lactate 0.040 0.040
Benzyl alcohol 2.000 2.000
Cis~3-hexenol 1.000 1.00¢0
Linalocol 0.100 0.100
Ethyl methylphenylglicidate 0.120 0.120
Hexanal 0.080 0.080
3-Ethoxy-2-methyl-4-pyrone 1.500 1.5G60
v -decalactone 10.170 0.170
v —undecalactone 0.140 0.140
Ethyl alcochol (95%) 55.610 55.610
Propylene glycol Balance Balance
100.G6C0 100.000
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A drink to which the A very clear, 10 persons flavor-improving agent
spreading odor of Example 8 containing which is similar S-methyl
(S)-2-methyl to the full ripe- butanethioste was added ness of fruit. A drink
to which the No clear odor 0 person flavor-improving agent; which is
similar of Comparative Example to the full ripe- 6 containing S-methyl
ness of fruit and 2-methylbutanethioate which is felt when (racemic form)
was the (S) isomer has added been added. 5 * Evaluation of release of
odor indicates the number of per- sons who gave evaluation of "superior
F(Id)b@l‘}er sample”. [0117] As seen in Table 5, the drink to which the flavor-
g g agent for beverage, of Example 8 containing S- 10 methyl
f ethylbutanethioate was added, had a very clear, spreading odor
which was similar to the full rlpeness of fruit. Meanwhile, the drink to

‘v‘v'||i || the-flavor-improving—ag ,.dld.& beverage;of Cu...paﬂgﬂvef&gm
alnlng S- methyl 2- methylbutanethloate (racemlc form) Wwas ad

ease of odor

A gc(leU J.‘]}<IIU IICDIII €SS ICII. 1K) (J.L l.IUII UI O IIICLII_yI
S

fl eﬁpﬁbutanethloae fOll xamxple He S-m %] 10 persons
e

g tangthloatqe S nthq%lz J216(30ased on rmethod
esggg - - 9 5;2 tlg)ad: %hlglfy% optlcéﬂ urity of about 88%
S EEA %ﬁtovg%%%%c i e apfcal purty of S-methy

2 Ok to which the | No clear odor | 0 person
flavor-improving agent iwhich 1is similar
of Comparative Example to the full ripe-
6 containing S-methyl |ness of fruit and

2-methylbutanethiocate which is felt when
{racemic form) was | the (8) iscmer has
added bean added.

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

As seen in Table 5, the drink to which the flavor-
improving agent for beverage, of Example 8 containing S-
methyl (S)-Z-methylbutanethicate was added, had a very clear,
spreading oder which was similar to the full ripeness of
fruit. Meanwhlle, the drink to which the flavor-improving
agent for beverage, of Comparative FExample 6 containing S-
methyl Z-methylbutanethiocate ({(racemic form) was added, gave
no freshness felt in addition of S~methyl (S5)~-2~
methylbutanethioate.

[0118]
Example 9

The S-methyl (S} ~2-methylbutanethioate synthesized

based on the method described in JP-A-18988-239245 had a high
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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 ¥&rious proportions to prepare (S)

dominant compositions of different optical purities. Using these (S)
dominant compositions, the optical purity of S-methyl

(S)-2-methylbutanethioate at which the effect of the (S) isomer could be

ofleady felb,ywas tneas 104ued bysaprlying a 2:2:paint identificaion o« e g

to ex—

method described in 54 page of "Kanno Kensa Nyumon (Introduction to
agensory Tés®' (SateMakotd) publisbied by K. K. Nikka GifemShoppanshalS) -2~

0 197 In the mett od twa ki %ﬁ pIesAand B are
o ?Dé%%gws eagfrc%rﬁgggﬁotﬁer as floﬁogws atis, the sampkfesgﬁ andiiBo show

iare présented:te panelers as Histiaet saniples angditheirabatacierisiicse

thicate

are memorized by the panelers; then, the samples A and B are presented

RSt S8 bifrd Samiplas 1 YallohPthen BRHIER R A SaHRple dftefent froffe.r +ous
pthepsample-A; Hhsoperation is seperied Ahlvralibngfdimes;dhereby, therrerent

20 difference between the samples is judged based on the number of
OEérlréétlarﬁW@@b%@aineHS[@lqg]tA§%9re§§li itPES- fouine thatSaRéthyp

ns, the

o&%)l%ameﬂ?y}%g%gg‘?'%at%ewgl 5‘923 l%r[# gh% Xr?égﬁ{?igte %‘1':5 which

or more, ¢an per se wi out eing p rt e relia
theprevément of thehftavos bf beveragearddod. 2 Claimsi[i]) Aelt, wa

3 meas-—

N t char db tiy
S T Bl

iaf 7% payor gwore K2hAdflaxeriEapraving.agent aeeersingto claind,
Test)” (Sato Makoto) published by K.K. Nikka Giren Shu

Sensory

pransha

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

B are distinguished from each other as follows. That
samples A and B are presented to panelers as distinct

and their characteristics are memorized by the paneler

is, the
samples

g; then,

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

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

this operaticn is repeated a plurality of times; there
difference between the samples is judged based cn the
of correct answers obtained.
101197

As a result, it was found that S-methyl
methylbutanethicate, when having an optical purity of

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

by, the

number

{(8)-2-
T0% e.e.

for the

reliable improvement of the flavor of beverage or food.



wherein the S-alkyl (S) -2-methylbutanethioate is S-methyl
(S)-2-methylbutanethioate. [3] A beverage or food having an improved
flavor, charac- terized by comprising ag4S-alkyl (S)-2-methylbutanethioate
having an optical purity of 70% e.e. or more, at a propor- tion of 10-E to
10" ppb when reduced to 100% optical purity. [4] A beverage or food
having an improved flavor accord- ing to Claim 3, wherein the S-alkyl
(S)-2- gﬁ;%@ﬁ(lbutanethioate Is S-methyl (S)-2-methylbutanethioate.
ABST The present invention relates to a flavor composition or

[ ftagrafhce: campositiop wwhich gam satisfy diversifiacbre: gaiementsdaprising
flavored products, as well as to a flayvor improving agent which can '

2Smprove‘the qddlity 4fid releal€ of “rdita of a béVerage or fadd More (512~

meParticwlary, thepresent invention relates to a flavercomposition;or, ¢ . or
fragrance compo- sition which comprises an optically active S-alkyl 2
Thethylbutanethioate as an active ingredient, a flavor- or fragrance-added

[z@rodugt, a flavorsimnroving.agent which,.com- prises an,optically active ; - 1

-alkyl 2-methylbutanethioate as an active ingredient, and a beverage or
wifeod havitdran iBm-aproved flaior.ZFresdptiddly aetiee Sialkyl? is S-methyl
( _g {E%%%@%i?ﬁﬁé% %ﬁgﬁ%%}gl_kyl (R)-2- methylbutanethioate and
[3] A beverage or food having an improved flaveor, charac-
terized by comprising an S-alkyl (8)-2-methylbutanethiocate
having an optical purity of 70% e.e. or more, at a propor-
tion of 107% to 10° ppb when reduced to 100% optical purity.
[4] A beverage or food having an improved flavor accord-
ing to Claim 3, wherein the S-alkyl (S) =2~

methyibutanethicate is S-methyl (3)-2-methylbutanethiocate.



