DESCRI PTI ON PROCESS FOR PRODUCI NG (3S) - 1- MENTHYL 3- HYDROXYBUTYRATE
AND SENSATE COMPCSI TION 5 Technical Field [0001] The present
invention relates to a cooling agent conprising (3S)-1-nenthyl 3-
hydr oxybutyrate, a sensate conposition conprising (3S)-1-nenthyl

3- hydroxybutyrate, 10 and a production nethod of (3S)-1-nenthyl

3- hydroxybutyrate In addition, the invention relates to a flavor or
fragrance conposition, food or drDBERCRIFTEHGMNNCe or cosnetic, daily
necessiti es and househol d goods, oral conposition or pharnaceutical,
whi ch conprises the (3S)-1-nenthyl 3-hydroxybutyrate or sensate
Conposi \tl\:;”l Qaﬁoﬁsﬁaokqwm?wmh_ {BOQMENTHYL 3%YDR|O§W?U¢@AT.1|@ AND
agents ich exert a refreshi e refr -feeling) or cool sense
(cool -feeling), nanely cooIiﬁ§g$i$£€2¥ﬁﬂﬁ&§gﬁgﬁﬁskin, oral cavity,
nose gnd throat are used in dentifrices, sweets (e.g., chew ng gum
candy and the |ike), tobacco, 20 poultice, cosnetics and the like. As
a flavorq@guﬁa@§§@@ce whi ch provides such a refresh-feeling or

cool -feelin -nenthol (1-nenthol) is now broadly used but its

cool i ng Bﬂﬂa&t has a weak point of lacking in persistency and its
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1- rrent holnveh@én ftasPoa fldros Ub&hgﬁu&eedmapmniohafmed(oedgnk B@earﬁatoent
Docunent 1), N-substituted-p-nent ha e- 3- caratdoxam Bé%g; see P tent

Document C%metlf» ﬁ@mwpssgtw@&ebaésepe dgoods ozal sgpmprit aggutica,

30 ment h%Y()ltHfoﬁHﬁfk@s the239)-Rhnch®: EB-hy&%%leﬁh%&t orl BRI mP0sitich: ment hyI
3- hydroxybutyrate (e.g., see ?ent Docunent 5),

1- al koxy- 3- (1- nent hoxy)propane 2-ol (e.g., see Patent Docunent 6),
esters of 3-hydroxynethyl-p-nmenthane (e.g., see Patent Docunent 7),
hbcel@lgBydﬁﬂ@ﬁEhﬁﬁane met hyl ester (e.g., see Patent Docunent 8),
(-)-isop O%ﬁ (e.q. see Patent Docunent 9),

(2S)-3-( thoxy)propane-l, 2-diol (e.g., see Patent Docunent 10),
2- hydr oxynmet hyUpetonhel, cqading.ageste svhiRet exett aDefreshing sehsg (rafrﬁhbf@eliltg')loe

can be nentione 4] .51 n sone.cas he abpve t1..0on
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cooling effect has a weak point of lacking in persistency and its using concentration and

application being limited because it has peculiar bad smell, bitter taste and the like.
[0003]

25 In addition to l-menthol, a large number of compounds have been proposed and
also used as the compound having cooling effect. In exemplifying the so far proposed
compounds having cool-feeling effect other than l-menthol, for example, 3-substituted-
p-menthane (e.g., see Patent Document 1), N-substituted-p-menthane-3-carboxamide
(e.g., see Patent Document 2), l-menthy! glucoside (e.g., see Patent Document 3), 3-(1-

30 menthoxy)propane-1,2-diol (e.g., see Patent Document 4), l-menthyl 3-hydroxybutyrate
(e.g., see Patent Document 5), 1-alkoxy-3-(l-menthoxy)propane-2-ol (e.g., see Patent
Document 6), esters of 3-hydroxymethyl-p-menthane (e.g., see Patent Document 7), N-

acetylglycinementhane methyl ester (e.g., see Patent Document 8), (-)-isopulegol (e.g.,
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sti mul us chebé hdgtionl t i cuI arly bitterness, and is excellent in the
per si st eﬁca/ if refresh-feeling and cool -feel ing, and a production
met hod t HEYMat [ 0007] Al so, the invention provides a sensate
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conposi ti ans for Solving the Problenms [0009] Wth the
aimaeh solving the above-nentioned problens, the inventors have
conducted intensive studies and found that (3S)-1-nenthyl
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Summary of the Invention
Problems that the Invention is to Solve
[0006]
Accordingly, the invention is provides a cooling component or sensate
30  component which does not have undesirable stimulus feeling, particularly bitterness,
and is excellent in the persistency of refresh-feeling and cool-feeling, and a production

method thereof.



15represented by the followng fornmula (I) does not give undesirable
stinmulus feeling, bitterness and the like, is excellent in the
persistency of cooling effect and is useful as a cooling conponent
and sensate conponent, and can alleviate the irritating snel
possessed by |-nmenthol when, for exanple, 1-nmenthol is used as the
cooling agent, and further, in the case of a flavor or fragrance
conposi t i[@#07Afn which the (3S)-1-nenthyl 3- 20 hydroxybutyrate of the

of " the {1 avor - on o PiEoR SRR At eaivts PSR SR TR0 R X008 v

quality bﬁﬁﬁ)@ﬂ@ﬁbﬂﬁelﬂﬁtéeﬁmpeﬁéht hnehiciodied nbohm@ddeshmbprsumhﬂmremﬁing; t he

flavor or fragrance conposjtion, and have .acco i nyention
based on Pﬁﬁ@§%ﬂﬁ'rlﬁ‘a‘?rﬂ@¥ prgeliontnnthe P?smtleﬂ‘é'n%f\?gﬁ E‘Bﬁi)"a?i ses
t he f9||9&ﬂﬁ. enbodlnents [ 0011] [ 1] A cooling agent

conpri si -1-nment hyl 3- hydroxybutyrate represented by the

(90
formul a ([908][0012] 30[Chem 1] avr O OHQLX ( 1) [0013] [2]The
cool i ng agent
osi t1on hyr o FO At dnd fhverkion MAR £ARRPHsEncP bt KR o
50% e. e. denkpfbagrance[odcsisetivs deidy savepnitdstand rhoumhpldu g]onig :oral composition or

bt | cast POHEACGRISO BN nCOTPHC B F FERPER O R EB RGP e ot 0

cool iigmg conponent other than the (3S)-1-nenthyl 3 hydroxybutyrate and

a war nm ng_conponen [4] The sensate conposition according
to [3], %ﬁ@éfW%VIBEFI}%I%FPbEmﬁl ty at 10 the 3-positi on hydr oxyl group
of the (3§go}- menthyl 3-hydroxybutyrate is 50%e.e. nor e.

[ 5] The en te conposition according to [3] or [4], wherein the
cool i ng conpond&¥ith thetaém of kelivingtthe alxsye- memmsﬁprob%ﬂm@rwﬂywwrlw% is

2t | east QRS FORRASL $RRIEShE Sy 86, ShouR, CORSNRLI Kyl menthol,

nment hone npho , I sopul egol
pepp% m népreuehtedsbgethef fol]mtmmg formmic@) daxswst give pndesirable stimulus feeling,

3-1-ment lg?t%(e%?ess ?m&" %ejlﬂ‘:e, is excellent in the persistency of cooling effect and is useful as a
cooling component and sensate component, and can alleviate the irritating smell
possessed by I-menthol when, for example, I-menthol is used as the cooling agent, and
further, in the case of a flavor or fragrance composition in which the (3S)-l-menthyl 3-

20  hydroxybutyrate of the invention is added, odorous diffusivity and aroma remaining
property of the flavor or fragrance composition are heightened and high odor quality
improvement effect can be added to products provided with the flavor or fragrance
composition, and have accomplished the invention based on these findings.

{0010]
25 That is, the invention encompasses the following embodiments.
[0011]
[1] A cooling agent comprising (3S)-1-menthyl 3-hydroxybutyrate
represented by the formula (I):
[0012]
30 [Chem 1]



di ol , N-al kyl - p- ment hane- 3- car boxani de,

3- 1- ment hoxy- 2- et hyl propane- 1, 2-di ol, p- nenthane-3, 8-diol,

2- 1- ment hoxyet hanol , 3-1-nent hoxypropanol, 1-nmenthyl |actate, nenthone
gl ycerol ketal, nmenthyl succinate, nmenthyl glutarate, dinenthyl
glutarate and N nethyl -2, 2-i sopropyl net hyl- 3- net hyl butanan de.

20[ 6] The sensate conposition according to [3] or [4], wherein the
war m ng corrponent is at | east one conponent selected fromthe group
consisting of v yl gthyy ether, vanillyl propyl ether, vanillin
propyl ene glycol et aMI vani | lin propyt gne glycol acetal,
capsai cin, ginge , butyl ether, 4-(1-nenthoxynethyl)-

2- phenyl - 1, 3- dloxalan

4- (1- ment hoxymet«m - 2-'( 3',4' -di hydroxyphenyl) - 1, 3- di oxol an,

254- ( 1- ment hoxynet hyl ) - 2- (2' - hydr oxy- 3' - met hoxypheny1) -1, 3-di oxol an,
4-(1- rrent[djmgg met hyl ) - 2- (4 - met hoxypheny1l) - 1, 3- di oxol an,

4- (1- ment hoxynet hyl ) - 2-( 4' - et hyI ened| oxyphenyl) -1, 3- di_ oxol an}
4- (1- met hoxymeldyi ) - Zhe SOQIM%&%‘W’ gt bk ;Yﬁ}%‘-‘h@/?c‘} oRtt HWW@FHW
vanillin Yo "R | @ more.
ol eor esi R@ﬁﬁ%ﬁwﬁlrgkgd% Q%gﬁuﬂ?m al#ﬁﬁh?ﬁ?ﬁ &rog%’ eor e?lﬁsog)apanese
peppeb extract [3] sadsivosite cqmlsfa;ntmmnpﬂﬂn%anshoam de, bl ack pepper

extract, chavi ¢j Iavor or

fragrance corrpgjs ff%ﬁntgglr#ﬁﬂfs?%go ﬁg)e-ar%ljggéntt%d lfy tils;le f%nndlrl%ggibut yrate

lrJ epr gsent eﬂ by at llaiestfoﬂé m)klnpor]gdn) aeilebft]ahfralmhmgromb cﬁnﬂﬁﬂngtaf a30@olieg ght % 5
ased on the tota u e ranc osi tion.

D8] e epmpencn pther Do AR, 0 Sy bRatt P RbeonBEHE 2hge PR e rE e,

optical puritypgt t h?hés&@.&tlefcbﬁl@ohﬁsﬁ aXAdiflE QB3] ocﬁzhérbm a(tﬁ)?)lcél-pmm;t bty |
3-hydroxybutyrate is 50%e.e.

of
conpi?si e I-Bsyitian hedrotyl grgum«;a‘dh@f(%dtrwahﬂ %bﬁr@@é}ﬁwateiww Gher
formul a #A% in an anount of 0.0001 to 30 wei ght % based on the total
amount of " { fie product, wherein the product is selected fromthe group
consi sting of #&If 00d The sdxsanalcpm@oimagam@ngto Bd@nﬁ‘%]; whergindhg pgoling

necessities and. hgusehol r.al

phar mac e §PPRgRent other thin ﬂge[ @gﬁ)’?’ﬁ%ﬁy} g(ﬂ?’ dtmxzi'c cﬁ’r 4F i tl%gf%ﬁae comRIPET,

? gso p'EL i c@élfﬁud froy tihS gtci@bc%gls&ﬁrfg)@ﬂ mélggg/lbnﬁhﬂmylb , ogmphipr, philepble ISOI:EI:ILlegOI
men roxybutyrate is be. e .
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the total anount %L lavor or fragrance corrp05|t| on.

[12] A f nzenthanes,§- d@grz?ahm@ntbonm@mi Gnl-mentbexEapAnchd-naaad dastate,
conposi tion,,20 qg@m% 0
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[13] A fll\amthyw,z‘-rsagmpylme:ﬂqdr&amsﬂﬂ butagamilei si ng the sensate
corrp05| tion accardin i

to [6 n_an_.anmount ,.of 0 o] %
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25[ 14] A RbR@ufdnt SOAMEdsE bkl dnkiRons ANB R R dTRITD 0% grbwcmtsangl bﬂgaﬂlbyl[ 3]
or [4] in _an anount_of 0.0001 to 30 weig ht%tf dont etOtEB anmount

of the pneﬁwh@tber whit izl propresthar ovneiniPsoRdenscd AR i)
consi sti 559? ng éﬁ%ga ?ldéégpgéﬁgm glil L& %ﬁﬁ’lgpﬁutgpétﬁai b} m%nﬁ%kﬂethyl)

necessit ouse afl oral ition and

phar rraceatpheajfl 1,3afi s, ﬁr(bmmthowmpthyé)rh@ t%él@@h@éﬂ?@emd)nbésdm@ﬁn,

£ ot aPb andrinaRowBeRA R Bxfbnes Feme it AR L AP
group Comgdtigfl)- Bq4ﬂfneﬁlofxf)pl§bn91’) 143-divkolam, #H(hgleathogymethgREr 46, a dai | y

necessities and househol d. goods a raI co Si.t
phar mac e igtisdenedioxyphenyl)- 1 d?oxolan metho yg}ze%lyl) b%l-met?loxy-ﬂr -

hydroxyphenyl)-1,3-dioxolan, vanillin acetals, red pepper oil, red pepper oleoresin,

ginger oleoresin, nonylic acid vanillylamide, jambu oleoresin, Japanese pepper extract,



[ 16] A product conprising the sensate composition according to [6] in
an anmount of 0.0001 to 30 wei ght % based on the total anount of the
product, wherein the product is selected fromthe group consisting of
a food or drink, a fragrance or cosnetic, a daily necessities and
househol d goods, an oral conposition and a pharmaceutical. 5[ 17] A
met hod for producing (38)-1-nmenthyl 3-hydroxybutyrate represented by
t he for msaeshool}l, sdrBBAw}ILs@hedwnmile, blaok peppeABid(, chayicite] @pdriie andi ch
conpri ses ﬁ Q&gctlng 1-ment hyl acetoacetate represented by the
fornula P asymmetri c hydrogenation: [0014] [Chem 2] [0015]

[18] The net hog7]f or pritslie bﬂﬂagraﬁx)edbimﬂitiwlcoﬁrphyﬂgqxs')blequapm-

et oaco LA LIS BRIHYMOHItETaFRN B0 HeATHBH SHA i A oeishi

acet ogcehall &Qh&fcﬁ&lsaﬂﬁiu%fbfﬂhﬁ@ltav&*br'ffhg]&éiﬁe%&%%ﬁﬁ&? of a catalyst or
in the presence of ag‘grotom c acid catalyst, and in the absence of a

solvent or in &H ali aﬂa@rwm@@%wn@mma%ond@%wdé’} iydisrei 8 .
L AoBbiad plal d: TP bhifo@nf RO I0APARAL (R 1ot B4Rl Rburyrate

fragrance 03| thon, ance or c
daily nemfs(%bleeermnrb househol d goods, an oral corrp05|t|on or a

phar maceuti cal ...whi ch conpri ses .addi 3S).; L-nent hyl

253- hydr oxybut g%]at e f‘éﬁ?@@% ﬁ?@an%?g {#g Wﬁﬁm%@"’pﬁ%&fr PREGEP IS,
f r agi@nc gy eieesitai(Drin anfa8@Unosf (0001ko mrw@gmcleasecﬂ ofs Geneetal amodi dfy
nece55|t|es and househol d goods, oral nposi ti on or, harg&ce tical.

[20] The HstriBdChCRkERARe Pl@d[l‘:’Ltgf selgpted ﬁprﬁl thegroypicentistingrafafoad of he 3-
posi ti ongfpd ra%é’éraﬂe%‘r'@oé}ﬁeﬁdﬂ'ﬁ dedPhecksdBE A hodsdhill SoovBUnysat € 1S

50% e.e. or nore
composr[mn and a pharmaceutical.

[10] The product according to [9], wherein an optical purity at the 3-

15  position hydroxyl group of the (3S)-1-menthyl 3-hydroxybutyrate is 50% e.e. or more.

[11] A flavor or fragrance composition comprising the sensate composition
according to [3] or [4] in an amount of 0.001 to 90 weight% based on the total amount
of the flavor or fragrance composition.

[12] A flavor or fragrance composition comprising the sensate composition

20  according to [5] in an amount of 0.001 to 90 weight% based on the total amount of the
flavor or fragrance composition.

[13] A flavor or fragrance composition comprising the sensate composition
according to [6] in an amount of 0.001 to 90 weight% based on the total amount of the
flavor or fragrance composition.

25 [14] A product comprising the sensate composition according to [3] or [4]
in an amount of 0.0001 to 30 weight% based on the total amount of the product,
wherein the product is selected from the group consisting of a food or drink, a fragrance
or cosmetic, a daily necessities and household goods, an oral composition and a
pharmaceutical.

30 [15] A product comprising the sensate composition according to [5] in an
amount of 0.0001 to 30 weight% based on the total amount of the product, wherein the
product is selected from the group consisting of a food or drink, a fragrance or cosmetic,

a daily necessities and household goods, an oral composition and a pharmaceutical.



Advant age of the Invention [0018] The (3S)-1-nent hyl

3- hydr oxybutyrate of the invention represented by the aforenentioned
formula (1) does not have a peculiar snell and the |ike, and when
added 10in various food or drink, oral conpositions, fragrances or
cosnetics, daily necessities and househol d goods, pharnaceutical and
the like, it can add sense-stinulating effect such as refresh-feeling
and cool -feel i fitplt 0 hpwdu@ronpusisg drdscabato composiiden weewlingnt[6] in an

f h-f eel i - ' hayi ' t :
't exor 1 egnb GPGU B0 AghEh 0 bh U, BRE ABhENRG HIBHE Cwpordll HET
irritati @rodveeisisaigcistiifidin tie gioip desistiabbfa fduklan dhinkpnfrbgrdyceandosmetic,

excellent jn stabil.it ecause.it does not develo ol gr duri

st or age. a[‘{?gi gpcessities mebf’“é%ﬂﬁ‘il BYSs ?%@)afﬁq%ﬁmﬁpané-mmﬁ%r ate
does pot cause[gyIst I agetdbll & PIEGRINSH 1 hasntiie 8rhyldediybagras

unpl easant sense of taste, in conparison with the 20 case ofl -nenthyl
3- hydr oxyemieserieddyithe &ymaded)inot control the stereospecificity of the
3-posi ti gbl droxyl group (to be referred to as racenmatel - nent hyl
3-hydrox$ utyrate hereinafter), and it is not necessary to avoid its
use or limt i{Ghemiilg anobunt, when it is used in flavors and the

i ke, for exanpl egwhen used in chewi ng gum candies and the |ike or
oral hygi ene good£ such as dentifrice and nmouth wash. 25 Mode for
Carrying Qut theg

ent@on 020] The follomjng descri bes enbodi nents
det’aj | Intheq \)ention,

of the invention
"(3S)-1-nment hyl 3%hyd?oxybutyrate"neans (3S)-1-menthyl 3- 30
hydr oxybutyrate haying an optical purity of nore than 0%e.e. to 100%
e.e. at the 3- position hydroxyl group. The (3S)-1-nent hyl

3- hydr ox but¥rate to be used in the invention represented by the
formi®a fmy7 [0021] [Chem 4] [L 0 OH( | ) [0022] 5can be synthesized
]?g su lbla e?{h:igr&olﬁﬁﬁ% Bt 0B 1 25 B A heetb SRS RPERENBY b} BR HakhWING

asymmetric hydrogenation:

[0014]
[Chem. 2]
o) o
JL L (m)
Y Yo
AN
15
[0015]

[18] The method for producing (3S)-1-menthyl 3-hydroxybutyrate
according to [17], which comprises synthesizing the l-menthyl acetoacetate by
subjecting a mixture of l-menthol and methy! acetoacetate to transesterification in the

20  absence of a catalyst or in the presence of a protonic acid catalyst, and in the absence of
a solvent or in an aliphatic hydrocarbon having 5 to 8 carbon atoms.

[19] A method for imparting a cooling sensation to a flavor or fragrance
composition, a food or drink, a fragrance or cosmetic, a daily necessities and household
goods, an oral composition or a pharmaceutical, which comprises adding (3S)-l-menthyl

25  3-hydroxybutyrate represented by the formula (I) to the flavor or fragrance composition,



[0023] [Chem 5] o0 0 O Ito' ILA 10[0024] to asymetric hydrogenati on.
[ 0025] Regardi ng the 1-nenthyl acetoacetate represented by the
above-nentioned formula (11), several synthesis nethods have so far
been reported. For exanple, in 15 Patent Docunent 5, its synthesis is
carried out by allow ng nmenthol and di ketene to undergo
transesterification in the presence of a weak base such as sodi um
acet at e, fiai ordiriekt fagrahesoracopmetit, elailp hesasites/aridrhousehodd goals| gral
handling it because it has n only strong tearing property and

t oxi ci t y SHEHPOSiHLORharEE %lroperty [ 0026] 20Al so, in the

speci fication pioU. SThE’adeﬂ{Hd aﬁ@&ﬁhﬂg&bl[m N@ereaﬁﬁ%ﬁibm&ﬁﬁy atﬂheBe i's
descri bed a nethod for obtainin - ment acetoacetate by carrying
out tranpesitien hydrexyl gsaup ebibe; K%ﬁ% lonenthy %bmfexvd%uwaﬁ?éﬁé%d &% ? hyl
acet oacetate or ethyl acetoacetate, without a solvent or in aprotic
sol vent such as ether, nethylene chloride, tetrahydrofuran or toluene
in the prelvemege offtht dmwentiaei d such as zinc chloride, tin(lV)

25chl ori ?@% iron(lV) chloride and transesterification catalyst such
as pyrid i mdazol e or DVAP , but when these aprotic solvents are
used, the net hahel(33)l-raedthyid-hjdoreitymite dfthsinextivangpresedat biothei s

dlssolved in the solven cann t therefore e d sq that
Lot At EneHonea foraRa 1Bapes oL AR 4 Piguest Fiddns 1Es 2 bR Addek
che gh@ al éﬁ@dtuls s d o drh@@&?al Céﬁ?éﬁt’ﬂ(ﬁ{s fragtafted OF c@@ndtﬁmaﬂytnbeesmu s
acid used a he tinme of

e reaction, washing wt
strong aehdihtusehotd goeds @h@mrsaceuﬂqﬂhén%@eéﬂ@gt Pw@éﬁléseo&ftmﬁétmﬂﬁf%ﬁ of
t )
ahen t hi Siqicl SRR ERPHq QB Iechnl A5leRTp@ffld A Al Eon 40 BEERnt DT
is inevi ta’cflsb-feehngamdeoglefee}im honngpersintency therstqasturther.of ¢xegsen t he

gldﬁélsl Lﬁt %c? %ﬁr%ﬁéﬁgg ﬂtﬁ y?,%%ﬁ%}mg Okmng%ﬁ(}nl-l%glmga@hﬁ% n&esirable

15  for human body and is excellent in stability because it does not develop color during
storage.
[0019]

In addition, (3S)-I-menthyl 3-hydroxybutyrate does not cause a strong

bitterness which has been felt as an unpleasant sense of taste, in comparison with the

20 case of l-menthyl 3-hydroxybutyrate which does not control the stereospecificity of the
3-position hydroxyl group (to be referred to as racemate I-menthyl 3-hydroxybutyrate
hereinafter), and it is not necessary to avoid its use or limit its using amount, when it is
used in flavors and the like, for example when used in chewing gum, candies and the

like or oral hygiene goods such as dentifrice and mouth wash.

25

Mode for Carrying Out the Invention

[0020]
The following describes embodiments of the invention in detail.

In the invention, “(3S)-l-menthyl 3-hydroxybutyrate”means (35)-1-menthyl 3-
30  hydroxybutyrate having an optical purity of more than 0% e.e. to 100% e.e. at the 3-
position hydroxyl group. ‘
The (35)-1-menthyl 3-hydroxybutyrate to be used in the invention represented
by the formula (T}



In the invention, this esterification reaction can be carried out by
heating a m xture of 1-nenthol and nethyl acetoacetate w thout a
solvent or in an aliphatic hydrocarbon having 5 to 8 carbon atons in
t he absence of a catalyst or in the presence 150f a proton acid

catal yst, thereby effecting transesterification, and according to
this method, 1-nenthyl acetoacetate can be obtai ned al nost
guant i t aff0824l]y. [0029] It is desirable to carry out this
transesterificTﬁ'on‘ﬁeaction at 50C or nore, nore desirably at 70C or
nore. As the al bﬂg ¢ hydrocarbon having 5 to 8 carbon 20 atons,
hept ane, pent dne, hexane, cycl ohexane, substituted cycl ohexane and
the like areexenpl jfieg, Arong them it is desirable to use heptane,
and substit cycljohekane such as nethy} yoycl ohexane, dinet hyl

cycl ohexane "a ot ohexane which has larger difference in

boi ling point 2wi t h met hanol and has broad utility. [0030] 25The
amount of theakiphatic hydrocarbon having 5 to 8 carbon atons to be
use is fromO to 30 tines by weight, preferably from0.3 to 5 tines
by wei ghffgod»ased on nenthol, and optimum heating tenperature can be

mai nt ai ned optionglly adjustin hj s anoynt. [0031],.307h mount

OF ek hy o b o Rssraan ovien Bk btk e RERelBl jerrposaied b o Tl e
equi val e[ preferably from1l to 10 nol equival ent, based on
ment hol . $00325 When a proton acid catalyst is used as the
cat al yst [¥423dhi s transesterification reaction, an acidic substance
whi ch is used i[@?(gﬁrsgral esterification reaction may be used, and
illustratively, Tor ‘exanple, sulfuric acid and sul fonic acids such as
sul furic acifd, nethanesul fonic acid, benzenesulfonic acid,

p-tol uenes ni cpacig, 5 naphthal enesul fonic acid, canphorsulfonic
acid, sulf acl|d-bgsed ion exchange regigy and aci dic sodi um
sulfate ; perhiag asetic acid such as trifluoroacetic acid and
trichloroacetic acid , phosphoric acid and the |ike can be nenti oned.
As the desifable acidic substance, for exanpl e, sulfuric acid,

nmet hanesul foni ¢ aci d, p-toluenesul fonic acid, canphorsulfonic acid
and ihe [00Rd]can be exenplified, though not particularly 10limted to
these. Apong th sul furic acid, p-toluenesulfonic acid and the like
are nDreﬂg@§?¥ﬁﬁﬁéh8§8§ﬂ¥@09hey have versatility and can show high
reaction[go2sd. These proton acid catal ysts can be used al one or by
m xi ng two or nore Ki n]gs bu&ﬁ"t is desirable to u%g pne ki nd. Anount
of the proton Begadingths menty aeteasriatrderissgpisd by he @bove-mentioned
transest %rirﬁﬂe?ﬁi)' ef8 3kth@s ethBBIRLRIsbYal Be@Mrébo?RA. t Porinie, in
weight, preferabiy 15 from 0.1 to 5% by wei ght, based on_ ngenthol .
[00383 Patent Da¢nmens Acits smthesisgie pamiad eudsy alﬂwng menthol ered dikpteag toon
reaction_j . :
optionalu%%%%%ﬁg#%g%hggﬁ&%ggﬁgﬂﬁgéﬁﬁggf%F%%?ﬁ%%%ﬁg{%ﬁ%@gﬂ%ga% fﬂ%%ing
t he anoudiketshe &hs ppaiblean by shfeiyan batustially hgndingdt Becaasebibhas2@doolys as
the solvent. |n, addi tir%p c'lt s %I 59 gosai hle to I§t\dj ust the reaction
t enper at SiFeng tearing prope and toxicity buf also explosive property.

[0026]
20 Also, in the specification of U.S. Patent Application No. 2008/0175800, there

is described a method for obtaining 1-menthyl acetoacetate by carrying out
transesterification reaction of a mixture of l-menthol and methyl acetoacetate or ethyl
acetoacetate, without a solvent or in aprotic solvent such as ether, methylene chloride,
tetrahydrofuran or toluene in the presence of Lewis acid such as zinc chloride, tin(IV)
25  chloride or iron(IV) chloride and transesterification catalyst such as pyridine, imidazole

or DMAP , but when these aprotic solvents are used, the methanol or ethanol formed by



by changing pressure in the system The reaction tinme can be
sui tably adjusted depending on the reaction tenperature or pressure,
but it is preferred to conplete the reaction usually within 40 hours,
preferably within 30 hours, nore preferably 1 to 24 hours, fromthe
econoni cal 25 point of view [0034] After conpletion of the reaction,
in the case of using the proton acid catal yst, 1- nenthyl

acet oacetthit exdmng@maoﬂn@rmsmmsob'yd th theisblvant amd @Mﬂmrt‘ﬁpr@m emad 89i ng

Col vent - bR gt Pl PRl FFPRRPIsHRE SunbenPSPHACHPYRRHREL PArhOR,  on

treat mente hﬂibhtuns case, when a catalytically effective anobunt of a
prot on aci d s used, said proton acid may be renoved fromthe system
by washi rﬁ%o%]th a basi ¢ aqueous solution in an anmount sufficient
enough for i naghinal hf‘&dhhl% r%@@@fhefﬁe‘vﬂs a@d ubdd A1ehe e KERImpIREHE Rt he
system by form ng Ifs salt through the addition of a basic substance
in an anweastios.urdshirigewith 8 ssormadiéd beqomastepseatialnthus Feusigonsisageceidhe As
the basi ¢ r a n2duepus
sol ut on B PEE0k TerR Ao bR g8 RBGHIAMGE LR AL AR A Tirtbadhbrs AN
sodi um hykis hgeis amiisamreenmdtahéleltiﬂx@oﬂﬁstiltﬂéioammhﬂmaétb totchasggh not

l[imted thereto. as th baS| .ance whi ch .l nacti wat
pr ot on ac,gie’&eratﬂq{‘%ﬁﬂatoﬂq}ﬁ g¢%H P 8“51"@?@@%5%%8“?8&5ad‘%‘ﬂ%r oxo:fﬁees :
cal chgm hvgu@Ndsges weds tdAesian@aaugusuabehelm hydrogen carbonate and

the like, oQé;ganlc am nes which can formstable salts wth said proton
acid, sud triethylam ne, diethylam ne and amonia and the |ike

can be menti On%&ithemff I]Bﬁ @%%sfér%%rﬁ%ﬁ&fon%h%e chRAluY BY ﬁee&fn@taon
acid are not particu Imted thereto 35]

descri bednikiure ditl-mbuihel andtmttbyb@ﬂqaaﬁﬂfé Wl@logh@ selvetior Hyant Hﬁ%hagc of the
1- ment hy cet oac r t in
wni ch t1 SXCEGPBPR P abE SR B EREH Bt P Busc Rl ol it e
acet gacelbfh@rdton add rca‘ﬁtj/st) tliergbyt dfficting dlavesterification, amd adcopheg tocthis

hydr ocar bon hayi n 5to car bon .at ons d w thout .catalyst or in
the 15pr é%eéli‘f@gYB*‘r glyﬂ)?‘b‘?t?ﬁ?e'é‘(tﬁ m%tzi}g?fﬂm\é%&angttatwgly As descri bed

in the apgy®; according to the invention, the (3S)-1-nmenthyl 3-
hydr oxybutyrate of interest can be synt heS| zed by subjecting the

1-nent hyl acet Hd8 desablertasaay ont tip WS?%@IWP%WH@O& @r%?&)rmf?
20[ 0037] 4B 8@911’&@1)( at[70988} ndofe. 2SN SR i RatIRRE AR HBing 5 to 8 carbon

20 atoms, heptane, pentane, hexane, cyclohexane, substituted cyclohexane and the like are

exemplified. Among them, it is desirable to use heptane, and substituted cyclohexane
such as methyl cyclohexane, dimethyl cyclohexane and ethyl cyclohexane which has
larger difference in boiling point with methanol and has broad utility.

[0030]

25 The amount of the aliphatic hydrocarbon having 5 to 8 carbon atoms to be use
is from 0 to 30 times by weight, preferably from 0.3 to 5 times by weight, based on
menthol, and optimum heating temperature can be maintained by optionally adjusting
this amount.

[0031]
30 The amount of methyl acetoacetate to be used is preferably from 0.3 to 30 mol

equivalent, more preferably from 1 to 10 mol equivalent, based on menthol.

[0032]



25[ 0039] As the asymmetric hydrogenati on nethod, for exanple,
there can be nentioned a nmethod in which 1-nenthyl acetoacetate
represented by the above-nentioned formula (11) as a starting
substance is subjected to asymretric hydrogenation without solvent or
in a solvent in the presence of a ruthenium conplex which uses S-form
of the optically active ruthenium conplex described in

JP- A- 11- 302226 Whenliprat@0BR1 08aly60s pdedragithe ¢atalpst pothds wenspsterification

reference), .such as..S-f.0 0 e L | ; L '

i phosphi sttt raprRke bl TR HE TS Ra b bl iy be

}:{ ze i %am@%d, bﬂ&)gﬁjstrativaﬁy,$egm@1¢,&alﬂnyc 800 4dq sulfomid dvddsf smcivas sylfuRe and
each i ndependent represent a c] oal kyl grou an unsubstituted

or subst REig: @Bg’ﬁﬁ%ﬁ?iﬁ%mﬁraﬁ%g%?maeﬁ%@pﬁé}éﬁﬂg e’éffsﬁmlf’@cﬁet erocyclic

10r es duggdnthPOdedliifonic acidASarkpHRdrdulfolRMUUTCIIHME 8d\Wabddion 8Rehafipt Aisi

of the optically active tertiary di phosphi ne conpound represented by

t he gbov@ndrpﬁﬂiccﬂQéiﬂlm BHlfate aprhalegengacatisacid; yahas THBOTAREHHIMEC aRer e
may be : t.he. r ;

For 1 ovi e SBGeslafidl, PSR E TR RS G RARBHEACEY Adthelsirable
hal ogen atidin substaeqe; Esextmphn sdfitricoaid, yetvneswfoner acid pytopleoepliionis

| i gand (S-for A resents ertia am [ epr.es

benzene F‘?’Hﬁ%ﬁ*@ﬁsﬂi@@%’&%}g%@ tgﬁﬁ)lg? F%@% Xe&w@ﬁ% d'AtEg Lr’}%lprrlcgl e .cgﬂ%ﬁr

hal ogen ?mﬁt@ﬁ% ﬂ’lﬁﬁe.t OAm)oﬁg g&am s&lfﬁ@cpﬁcﬁdﬁﬂzcﬂudﬂétulfodlﬂﬂacid?ﬁﬁi the |lRPh% ( Ph
represents phenyl group), represents rogen, . a, lower alkyl group,
phenyl gpmﬁ%d%rah}ﬁq@ﬁa‘ﬁ&ﬁh%’dweé[e’ésﬁ ik EAt %B‘[Shé?acﬂtgﬂi’iﬂli‘xgr’g]i‘?ﬁe P
whi ch may, Hay 8cid o3B3t daH B8R lus& AR ofby BixdAs til 6A8bredindy Bl ilist 0 3,
and DVF fepresents N, N-di methylformam de). '0043131 [ Ru2X4( L%Z] (A (1V)
[ RuX( ARENESifable] t(19% on¢ RndG) Aamivnypf the pugtpy peid g2lyst yhich can be used in
[{RuX(1) %‘rﬁg &éﬁs‘e%@eﬁh[:%%l&l\%'lé éenerally from 0.001 to 20% by weight, preferably

15  from 0.1 to 5% by weight, based on menthol.
[0033]

>~D

The reaction temperature of this transesterification reaction is from 70°C to
180°C, preferably from 80°C to 120°C, and optional temperature can be maintained
within this range by adjusting the amount of aliphatic hydrocarbon having 5 to 8 carbon

20 atoms as the solvent. In addition, it is also possible to adjust the reaction temperature
by changing pressure in the system.

The reaction time can be suitably adjusted depending on the reaction
temperature or pressure, but it is preferred to complete the reaction usually within 40
hours, preferably within 30 hours, more preferably 1 to 24 hours, from the economical

25  point of view.
{0034]

After completion of the reaction, in the case of using the proton acid catalyst, 1-
menthyl acetoacetate can be obtained by distillation generally after carrying out a
neutralization treatment and, if needed, evaporating the solvent to perform distillation.

30  According to the neutralization treatment in this case, when a catalytically effective
amount of a proton acid is used, said proton acid may be removed from the system by
washing with a basic aqueous solution in an amount sufficient enough for inactivating

the proton acid, or it may be kept inside the system by forming its salt through the

10



RuX2(L) (DMF) " (1 X) 5[ 0044] As exanpl es of the above-nentioned
conpl exes, there may be nentioned, for exanple,

[ Ru2C14( SEGPHOS) 2] (NEt 3) [ SEGPHCS i s

[4,4" -bis-1, 3-benzodi oxol e] -5, 5" - diyl bi s(di phenyl phosphine), Et is
et hyl group], 10[ Ru2Cl4(p-Tol - SEGPHCOS) 2] (NEt3) [ p- Tol - SEGPHCS i s
[4,4" -bis-1, 3 benzodi oxol e] - 5, 5" -di yl bi s[di -p-tolyl phosphine]],

[ Ru2C14( BMilSEﬁSBHﬁB)lQﬂ: EiNistBire [rDM SEOPIHOH Ticsent enough for inactivating the proton

4, 4' - bi 3-.b d | e
Ej, yl bi SI[ 3':1 3 %ﬁq#@%ﬁgﬁmo&ﬁggp\ﬁ@ﬁ% Ijact11ret5634p§ft0f§01d an aqueous solution
RUCL( C61d6 x4 142] calkbfiuBr{de6iag, (sSioRtedshddie, sodium hydrogen

:35 ?SHS:) SE@?; esthep et Rfé%&%gﬁ yﬁr ?1{5)( g ;tggégﬁé%) jﬂlso as the basic

a F@é&cl%léﬁﬁﬁmels Q]protbﬁz‘dardﬁ {ofdhR o TR afoRERNESIdBodium
I ( p- Tol - SEGPHOS p cynene) (p- Tol - SEGPHOS) | C1, ﬁg

[
[ Ru
[ Ru
[ Ru
[ Ru
% %cB:; E p- & dnydm@e( geldigm. o )sp ram qarkanafs. él)v fREvBFay
[ Rul (o BRLSHE e R e Chi Ly &
[ RuBr ( p- myﬂbﬁem(lﬁyﬂﬁﬂgﬂﬂb e(qndcilw'hheb;:(lﬁm rﬁﬁ@iﬂ@)ﬁut the basic
[ Ru( QAc) 2( StEGPHOS OAC 1S acet ox
[ Ru( OAc) Sebsfapses Eé}ébh%%’}‘]"a S PROIPRAG SR é%@fﬁlﬂéw}m‘[t%%?rf FSEGPHOS) ] |
% %(B%%(GF;IHGC-%#) ? (SE?SE@E) 1, 5 [SRuBr 2( DM SEGPHOS) ], [ Ru( SEGPHOS) ] 03F4) 2,
EGPHOS) ] (PF6 Ru( p- Tol
As dCSCTIbGE in ’ghe above, 12 1]s (des1r )b%e to[carrgr out soynthselszjicsp?cﬁ? 5 %r}tﬁlllz ’
acetoacetate represented by the formula (II) by a method in which transesterification
reaction of 1-menthol and methyl acetoacetate is carried out without solvent or in an
aliphatic hydrocarbon having 5 to 8 carbon atoms, and without catalyst or in the
15  presence of a proton acid catalyst.
[0036]
As described in the above, according to the invention, the (3S)-1-menthyl 3-
hydroxybutyrate of interest can be synthesized by subjecting the I-menthyl acetoacetate

represented by the following formula (II):

20  [0037]
[Chem. 6]
oS8
A~ J ()
AN
[0038]
to asymmetric hydrogenation.
25  [0039]

As the asymmetric hydrogenation method, for example, there can be mentioned
a method in which l-menthyl acetoacetate represented by the above-mentioned formula
(II) as a starting substance is subjected to asymmetric hydrogenation without solvent or

in a solvent in the presence of a ruthenium complex which uses S-form of the optically

11



[ Ru( p- Tol - SEGPHOS) ] (C104) 2, [ Ru( p- Tol - SEGPHOSA( PF6) 2,

(DM SEGPHOS) | (BF4) 2, [ Ru( DM SEGPHOS) ] (C104) 2,

( DMt SEGPHOS) ] (PF6) 2, 15[ 0046] [{Rud (SEGPHOS)}2(-1-C1) 31 NH2Me2]
is nethyl group], [{RuCl (SEGPHOS)}2(1-0)31[ NHaz?],
Rud ( p- Tol - SEGPHOS) } 2(j 1- 0) 31[ NH2Me2] ,
Rud (p- Tol - SEGPHOS) } 2( . t - C1)3][NH2Et2] 20

Rud ( DiktBEGRHESIUN2 complex xsjdritet e B A—[l{ BU2226 D BEGRPOBPI T (herei)]

LSRNV G O

[ 0047] compoﬂi&@pr@éntédhby st foRowingfonhile (KB asthe hgamh as net hanol ,

et hanol iﬁ sopropyl al cohol are suitable, and m xed sol vents of the
sol vent Qﬁ? tetrahydrofuran, toluene, benzene, nethyl acetate, ethyl
acetate, methyfepgncfl oride and the like are also suitable. 30 In
addition, it isynore degirable that 1-nmenthyl acetoacetate is allowed
to undergo t hegasymae ydrogenation after dissolving it in the
above-nmenti ongd soI D048] The asymetric

hydr ogenati on [ pyI essesghen the rutheni um conplex to be
present in the ¥ added~1 n an anmount of from 1/100 to

1/ 100, 000 tinmes by nol,| nore préregably fron{Ei 000 to 1/50, 000
times by nmol, based on cet oacet a n this case, the
asynmmetric hydr@-, aFT*§ out by 5 setting the hydrogen
pressure to a A evel 0.1 to 10 MPa, nore preferably from1l to
5 MPa, and th& asy ydrogenation tenperature to a | evel of
fromO to 150CN\.nBre~pres ably from20 to 100C, and stirring for a
period of fron1? to 48™ours. [0049] In addition, according to the
invention, selectivity and reaction conversion ratio

10
[ Ru
[ Ru
[ Me
[
[
[

Lot Yanten Yot

S-Segphos deriv

[0041]

(In the formula, R? and R* each independently represent a cycloalkyl group, an

unsubstituted or substituted phenyl group or a five-membered aromatic heterocyclic
10  residue.)

[0042]

As the ruthenium complex which uses S-form of the optically active tertiary
diphosphine compound represented by the above-mentioned formula (IIT} as the ligand,
for example, there may be mentioned the ruthenium complexes represented by the

15  following formulae (IV) to (IX) (in the formulae, X represents a halogen atom, L
represents an optically active tertiary phosphine ligand (S-form), A represents a tertiary
amine, ARENE represents benzene ring which may have a substituent group, G
represents a halogen atom or acetoxy group, J represents BFs, C104, PFs or BPhy (Ph
represents phenyl group), Q represents hydrogen, a lower alkyl group, phenyl group

20  which may have a substituent group or benzyl group which may have a substituent
group, n is an integer of from 1 to 3, and DMF represents N,N-dimethylformamide).
[0043]

[RupXe(L)2](A) av)

[RuX(ARENE)L)]X V)

12



10of the starting substance, 1-nenthyl acetoacetate, can be inproved
by carrying out the asymretric hydrogenation in the presence of an
acid. As the suitable acid, mneral acids such as sulfuric acid or
organi ¢ aci ds such as mnet hanesul fonic acid, ptoluenesul fonic acid and
benzenesul fonic acid can be exenplified. In this case, it is
desirable to add the acid in an anmount of fromO0.5 to 10 nol
equi val ent, pr ¢Ref@ly)] from 150.7 to 8 nmol €dl)val ent, further
preferably from,0 % 50 5 nol equival ent, baﬁgq on the ruthenium

conpl ex. [0050] u(BNz2f t er conpl etion of t stnnetric

hydrogenat i on i[fR&X(IS}ABIOSIINEBQRUr | fi cati on(MIIigat ment operation may
be carried out [ﬁ tﬁ?,}usual way. That is, a pethod 20in which the

solvent is evaperafldP¥Hd:t hen the resul ti nd¥ésidue is distilled
under ga r[g@id,gged pressure and a nmethod in which the product is
purified by silica gel columm chromat ography can be enpl oyed. dB%

Ci&h

such met hods, tsexgdglesbf theraboy¢-n@ntipyadrapxyereoys there rogy baymentane

be produced with high selectivity and high yield. [0051] 25The

(39) - 1- rrgﬁfuﬁé\qe’ 3- hydroxybutyrate of the invention represented by the
formul a (RuChSEGRIDS )R] (NELS [$RGPEOSde 854 Roik-1chbarodivxuleiiosy’+ abl e
stinmulus feeling, bjtterne and. the |ike, has strong and persi stent
cool i ng élﬁﬁg’éfd;%ﬁﬂylé’gﬂs%‘é“qjg@ds %E@OBP ectly as a cooling agent or
sensape q&&mlq(RPHM@E}FHQSBRNEtD'[ﬁ-T%fl-fSEGPHw@s_SHE@-H?ﬁl,G%ﬁt&ﬁéy&ﬂé]y
dependi ng on the optical purity at the 3-position hydroxyl group of
(39)-1- %G)ﬁréih Ylhiﬁldlﬂl'@'ﬂpb@@y’bm@ﬁr ate, its persistent cooling effect

39) - | . . i st et e )
e can IBeRPRLSEITEPBLIGES [PM SR SR [P0 L DB ARG She

| i ke can e optica y 1s 50%e.e.

nmor e, i ndiydbisplii3sodimthyiphdénylphasghind]],i ts racemate 1-nment hyl 3-

hydr oxybtfg(wfgte, and the difference can be experienced nore clearly
when it i % e.e. Wien the optical purity is further increased to
90‘%; g5e. [Rﬁcr(@glqﬁ)(SEGleﬁosy]ejl,felth t_hat tﬂe p][ oduct ifs andexcel | ent

cool i ng agent or sen ent having the aforenentione

char act eﬁﬁ@f@éﬁﬁ)@éﬁﬁ5§%ﬂsi derably different fromthe case of the
racemat el Rﬁﬁ@%@éj{gﬁ;mgg%,ybutyrate. On the contrary, when the

opti cal pgurity at the 3-position hydroxyl 5group is less than 50%

e.e., théRUCKpeymrne)3EGEHOSIGkeen optically active substance and
racenmat e &-g&ﬁj{cg eﬂ‘{%ﬁﬁf’ﬁ yrate becones smaller, that to say,
rl; Bovde7E. u not

| ess tha e’ desirable to provide the effect of
opti gal dRul(picymendiBEGPHOS)#gar di ng optical purity at the 3-position
hydr oxyl _gr : %.e. is desirable, 70%e.e. or nore is
nor e desi[gﬁgkgﬁga&%g]“/?%qghdﬁkﬁme is further desirable. 10[0052]
Up to no%u%(ggﬂs)pﬁl‘gl_sggpfwosggrg. Chem Soc., Perkin Trans 1, 2637

(1987), in ich e use 0 1- ment hyl 3-hydroxybutyrate as a
synt hesi SRt TokSHEP cin was exanined, but it does not

di scl | ' > t ti it i
of T ect ol ee B O e Dosa]  The

(39) 24 - mgRuByp-c3meyneplpbSE@EPEI@S)YBr. t he i nvention can be added in a
ecessi ¢ 1EERIRBOCERSPSEGREOIE T ar conposi tion and'a
phar maceROCHCHHDMSSPEPHESICL, t 0 change application range and
appl i cat i[ﬁﬂgﬁ%ﬁﬁﬁ?o&'f%%%ﬁo%%r?”a' | y, depending on the kind and
[Rul(C¢He)(DM-SEGPHOS)]I,
30  [RuCl(p-cymene)(DM-SEGPHOS)]CI,
[RuBr(p-cymene)(DM-SEGPHOS)]Br,
[Rul(p-cymene)}(DM-SEGPHOS)]I,
[Ru(OACc)(SEGPHOS)] [OAc is acetoxy group],

13



20appl i cati on purpose of the product, but in general, it is desirable

to use it at a concentration of from0.0001 to 30% by wei ght,

particularly from0.01 to 20% by wei ght, based on the tota

conposition of the product. Exanples of the products are simlar to

that of the product described bel ow. The (3S)-1-nenthyl

3- hydr oxybutyrate of the invention can be added in a flavor 25or

f r agr anc¢rRo@mOsipt TABEGPHOS) necessary to change application range

and appli_cat | t of optionally, depending on the kind and

applicatﬂ%H&%ggﬁggﬁﬂﬁgaﬁﬁégﬁkavor or fragrance conposition, but in -

general , [RUBhLESEEPHORY],e to use it at a concentration of from0.001

to 90% by weight, particularly fromO0.01 to 50% by wei ght, based on

the_totaER@BngbgphEEﬁPﬁKﬁﬂﬁe flavor or fragrance conpositi on.

30[ 0054] T, eRspi e conposition can be prepared by using the

(38)-%-né%?%?ngggﬁggroxy’utyrate of the invention together wth at

| east onRE(SBGRIMOBHMB 4y conponents selected froma cooling

conmponent_ 0 (3S)-1-nent hyl 3-hydroxybutyrate and/or at

| east oniRR&ﬁﬁﬁgﬁasgp#?ﬁg’conponents. In this connection, the

sensat e $RU(BAGRHORB)AUGPding to the invention is an effect to

stinmul ate_a sense. Thﬁﬁﬁkgﬁﬁnentioned effect to stinmulate a sense

incIudes[RBQ%ERk$%%P@ fid warm ng effect, and according to the

i nveny i onpibetatarEPHDRS|(ERNgAt e conposition is used as a genera

i dea of inclhuding a cooling Conposition and a warm ng conposition.

[0055] AfRufpelalf @Bﬂﬁﬁﬂﬁﬁgdbcooling conponent other than the

(3S)-1- e butyrate of the invention, for exanple,

nenthol??géﬁﬁﬁéﬁg?ﬁggﬁ%ﬁ%géxpulegol, i sopul egol, cineol, mnt oil,

pepper m fRu@M:SEEREOS) )C1@i),, eucal yptus oil, 3-1-

ment hoxypt, o < -] al kyl - p- nent hane- 3- car boxam de,

3-1-nentE%&@ﬁggﬂ#%ﬁﬁébgﬁgﬁgae-l,2-dioI, p- nent hane- 3, 8-di ol ,

2- 1- mgnt heoasgt hanol , 3-1- nment hoxypropanol, 1-nenthyl |actate,

ment hone gl ycerin ket al, nt hyl succi nate, 15 nenthyl glutarate,

i ment ny [RAGH S QPEOS (TSI (VIS Pyl #ERY 1. 3- et hy!

but anami ' lified. These can be used al one
?%%@%@PHUSBB%@)J{NW

or by op bl ending tWo or ndbre kinds. [0056] As the warm ng
conponen{{RuGiér-d oh@ CREL Mt (hdPled(NEa¥Iedly| et hyl et her, 20vanillyl

I , | L I tal, ethyl illi
b opyl enb GG O EPRH RSB ER CF 0L ™ Vani 1yl “Butyl et her
j-Eizﬂg2{hgﬁﬂ@@NhSEﬁPEKhﬁ?ﬂzHSDﬂBiHﬂﬂqﬂpng,1) 1, 3-di oxol an, 4-(1
-(1- - 2- A = di -1, 3-di ox , 4-(1-
nenthoxyEapﬁﬁﬁﬁﬁggééﬁ%ﬂ%§ﬁé%¢ygﬂTﬁ@%ﬁéisphe%yl)-1,3-dioxolan
4-(1- m%'nmwmbﬂds_)Q?Mgpng?mxmmmmﬁfm&ej, an,

4- (1- ment hoxynet hyl - 25 net hyl enedi oxypheny1l) - 1, 3- di oxol an
4- ( 1- met Reda@{ToSEGPHASXBMMoxy- 4' - hydr oxypheny1) - 1, 3- di oxol an
vanillin 3 @@89 oil, red pepper ol eoresin, ginger
oIeoresiﬁ%ﬁﬁ%ﬁéfﬁgkggid a%FPPylanide, j anbu ol eoresin, Japanese
peppes exntd ttetlikesanshool -1, sanshool -11, sanshoam de, bl ack pepper
extract, @ﬂ@ icine, piperine, spilanthol and the |ike. These may be
used aloﬁ by optionally blending two or 30 nore of them

Also, as the solvent, protic solvent such as methanol, ethanol and isopropyl

alcohol are suitable, and mixed solvents of the solvent with tetrahydrofuran, toluene,

benzene, methyl acetate, ethyl acetate, methylene chloride and the like are also suitable.
30 In addition, it is more desirable that l-menthyl acetoacetate is allowed to undergo the

asymmetric hydrogenation after dissolving it in the above-mentioned solvent.

[0048]
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[ 0057] The sensate conposition conprising the
(3S)-1-nmenthyl 3-hydroxybutyrate of the invention and at |east one
ki nd of cooling conponents other than the (3S)-1-nenthyl

3- hydroxybutyrate is described bel ow. Wen the sensate conposition
conprising the (3S)-1-nmenthyl 3- 5 hydroxybutyrate of the invention
and a cooling conponent other than this is prepared, the

(3S) - 1- ment hy| TBe hyymmrirtydregesatidn suiteblyrpregressenwhenl thelethenigii ng

conponent_ ot her, than thi.s.ca S ' j & B

Such - r SAEARIa b8 BRestlif i iy H3e B A8l 89 Bon{ BIOF /A Poo
is hdSSi r aigh@ biyliadl, tﬂoge pﬁﬁdrhlﬁg}ﬁioﬁmm didao of50(008 tﬁﬁéﬁ)tﬁrhnolq’ﬁmeﬂph 1-

3- hydroxybutyrate and t cpol i ng..conponent other than , this . is wthin
the” 10r AR SrptFeEO0 rdResaE: By SVMEIGH: Ddsegetipbbsgyied out By |
addi t 50N gefiihg HRERRELnGRERAR th a8V 85 HbIEH td 10 MFR, AleYsrehaghlp fishi Png

and persistent cooling effect, and is a sensate conposition having
i ncr easedo &d4P4, apd the asymimafric hyjrogeajion temperatys tg adevel af Femdbiei 1500

compri ! Bgord AR Ao D040 bosk: 'ammmgtf%%%%&ag{fﬁd}ﬁ1&@&3‘%&@ and

a warm ng conpone urther sensat sition conprising the
(3S)-1- mg04y1 3- hydroxybutyrate, a cooling conponent other than the

(3S)-1- nenthyl 3:hydroxybytyrat.e .and.a warn.ng cooponent are . .
descri bed bel o .a%%%% OTGWEC %}}?em(%opi_e:lreg vﬁglfmg%g&t no(?(o%ﬁ Si/orn Af telo
of the i nRYeaRiskeing Substade lapaithdracbideidtif)eande p@ved bpomneyibg oai thber
of cooling effect or warm ng effect is_exerted deﬁ)endi@g on the
bl endi ng 2PaRPETishYdFREep#Hon Ndhe piseence 8f an agidnt fiy ez &g{&bm%r%h e
and cool ippg REHiriQhd8 or BFg%HictéE_i&gsuEﬁ‘hsCﬁeﬁﬁlﬁeshHSniﬁ9@i|d|, p9

conponents 1 n the sensate 25 coﬂg&gs] tion, and the warm ng conponent.
Thus, t héolsensdfari¢ acil and henzshesatfonigfacidrandwerexemplifiethp dgithis gasec Bas be

controll . t ve.: bl end] i : I ALl O
of the (IS¢ HRARIR GieERELARBF 1B 43¢0 H oo DRcky, BREAT
t he $&nsdtFtoBampb&juivabent cirthes pefegph&ofn3IBY +d. S merh ehyivaldnt, Bsed on the
hydr oxybut yrate and. at | east one kind of warm ng conponents is

descri beau%%‘}”é%.complex' In case that cooling effect is intended, it
may be wigdsop such a range that warnming effect of the warm ng
conponent is not added by the bl ending of the warm png conponent, and
in general, thAfisreomplsiompbipsRsyBmeREhydregsnaton iy this npqungs apy

wei ght Pa{lﬁéeﬁ%g%eﬁrfﬁ%gﬁpﬁ?ﬁé?%nﬁg 3? 'cérrLeidr@ﬁ iPthe W8t Way. DERAAs O mbMEd

wei ght o : oxybutyrate. In this case, in the
sensab e dowpisbithé srivatt it ¢xappratedranidsign the resuling rapdes/is istilledtindes@ i ng

o1 c! e SRR YA AR B b HAEEREF ke bt

3- hydr oxyhsinacapirgptdtcahive employed. By such methods, the (35)-l-menthyl 3-
hydroxybutyrate of interest can be produced with high selectivity and high yield.
[0051]

25 The (3S)-1-menthyl 3-hydroxybutyrate of the invention represented by the
formula (I) obtained in this manner does not cause an undesirable stimulus feeling,
bitterness and the like, has strong and persistent cooling effect and can be used alone
directly as a cooling agent or sensate agent. However, since this effect tends to be
considerably depending on the optical purity at the 3-position hydroxyl group of (38)-1-

30  menthyl 3-hydroxybutyrate, its persistent cooling effect with less generally undesirable
stimulus feeling, bitterness and the like can be actually felt when the optical purity is
50% e.e. or more, in comparison with the case of its racemate 1-menthyl 3-

hydroxybutyrate, and the difference can be experienced more clearly when it is 70% e.e.
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5above-menti oned ratio. [0062] In addition, in case that

warm ng effect is intended, the (3S)-1-nenthyl 3- hydroxybutyrate may
be within such a range that cooling effect is not added by the

bl endi ng of the (3S)-1-nenthyl 3-hydroxybutyrate, and in general, the
bl endi ng amount 10 is from0.001 to 0.95 tinmes by weight, preferably
fromO0.01 to 0.5 tines by weight, based on the total weight of the
war m ng GBhgaothe opticd] OS] is further ing@sed edBh ermdomnmgoreaiticon bé felhthat theal

wei ght of the (3S)-1- t hyl 3- hydroxypbutyrate.and ceooling.c onent
other ¢ n@PdiRE & A et Fat seltine e g ceh e ingiihe Ehffione™
conposi t ichsyaseARIdsSWhigh ideorsiiSiably fifetdy frodr thy dieoflthe peahste 1inkenthyl

cool i ng conponent other than this and at |east ope kind of warmn
conponenBshydsoxybebiitse dOBdhesntrary, whenthe %@%I PHYY a&%gﬁi’f&“@nf hodr ‘%iyé

i nt enged, o‘%%% {985 BRnWob AL 8, ﬁ&écchffsreh@&%t B&@Jeeﬂ‘@%t]ﬁ@atﬂ% a8fivEaibsahcd bRl

war m ng onent Is not added by the bl endi ng e war ni ng 200
conponentacernatt mentbypk}-hydroxeutplatebticanea smwaliar, that trsay lessgban $¢906.¢05

ti mes by_wei ght ., preferabl 0 . 1 nes i : based
on' the S TERSEIER Ao UB Aol SoaPdddIES ot ihind

cool i ng optiguparity atthe3-pbiddn hipdexyll grotihis0%cas.ar mare ihdesgeblsaT®Bo c.c.
conposition of the invention rther inpravenment .of,cooling effect
can be aChMeVRls Merg g Eh@“de?é‘%&e' P’émpﬂn?'éﬁg‘éfglgagﬁs)}m{bﬁe addi ti on of
the ygr rri[@tggzc}orrponent to 25 the (3S)-1-nenthyl 3-hydroxybutyrate and
cool i ng conponent other than this at the above-nenti oneﬂ%ér at'g )

In addition, iWpdage™ Here arepergiret hem. Sec. Perkingbans dnd3/dd 887), in
wei ght  of ;t: - 1 ;ﬂé;@g(; : Ak mgLFconponent
ot her thg%hg{}ﬁ?é%%gfégﬁm%%@ﬁléu h aﬁééﬁ}gzetg%ﬁg?y@%%fi ng elffect i s not
added by Thiwamlyemdvasgxefmindde bit3Sllocs-nob disbipke Bs syBthemipdrathgband dags aotind

cool i ng conponent. other than this, a I ral, the bl ending
anount | ?%8%08}669&% ?’J(.?eﬁgolf feﬁé%s%@ghmgﬁégﬁ&%pr eferably from0.01 to
0.5 15 megodng]wei ght, based on the total weight of the warm ng

t. [0064 T t i ti f.th t
venton can. 8 GIdamey T REPOR I B R B2 P PG B oo

or dri nk oy RueOSRRGE & fR8d & BEHIAR €BsmetictiftaprH6 asdiilyiReesdiiids hp@sehol d
goods, aﬁ oral composition or a pharmaceutical, According to the

i nvent i ohouscheldgsods anwmliconpesision sad @ pbampssiticabn Jhisynesessay tp sbangp
added in i r : f Lk, :
cosnet | o NG leBRHE hFIRYE O AR BARCAIPERI defer P IRT and
conpesi t application augphse afthe ptaduat, bubin geherah idy desimable toveelitséasat e

iti .be first] ded,,i f . of f iti
o hake. SouaER e oS0 dlha dh Reiehe pitio s iiH 407 p g0 1 o"
conposi t ikt Ha8dD6n He thtaPEIAPGEANIAS biodast. OExhmples by ertprod)cts aad

this sensate conposition-_ 10 contajning flavor or fragrance
conposi t Sl in thebobihe pardrchiesaribedbdeNict . In that case, by adding

(3S)-1-nenthyl 1§z Wfl%&%ﬂyf—ﬁ}cﬁox 1RGO IIHROBR NN @hhRRdE&RR 4 flaver
and war m ng conpone t tO sepa_r ate avor or f ragrance conposi tl_ ons,
t he 2@specfragrnéd eomaposiiont r dgis ancsssaytpokangt epRlicaagn HagerpRe appliceton

,? Lgd?ﬁbéﬁr{e?[gq%i? 41%%%@‘ @@%&%ﬁﬂ%ﬁa@n&iﬂf OJI ltl?evlaﬁd a ;ﬂpﬁgﬁtﬂcﬁuﬁm%é i Of
or fragrance composition, but in general, it is desirable to use it at a concentration of
from 0.001 to 90% by weight, particularly from 0.01 to 50% by weight, based on the
total composition of the flavor or fragrance composition.

30  [0054]
The sensate composition can be prepared by using the (35)-1-menthyl 3-

hydroxybutyrate of the invention together with at least one kind of cooling components
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synt heti c aromachem cal, natural essential oil, synthetic essential
oil, citrus oil, animal aromachem cal and the |ike can be nentioned
as the flavor or fragrance conponents which can be contai ned together
with the (3S)-1-nmenthyl 3-hydroxybutyrate or sensate conposition, and
a broad range of flavor or fragrance conponents described for 20
exanpl e in "Shuchi Kanyo G jutsu Shu (Koryo) Daiichibu (Known/ Comon
Techni calselBowed fiobl avoslingrcokipagerdmdes thanahe (3S)"1-riddnyl3rjyexybuggae
publ i shed t he e Patent OXfice herei n incorporated by
ref er encé’mg/}ééﬁhﬁ%& E%E %ﬁg“faﬁ‘fncgeﬁ nlﬂ‘?e‘gl)‘tgrmng them for exanple,

- pi nene, | i mMypefiecorm@Etn, tlﬁ%ﬁﬁt@&tlmﬂaﬁoﬂamﬂﬁﬂg’l.to‘lh@}td&ﬂmm B(aﬁH) -
furanone vanillin, ethylvanillin, geranio nero), .citronell

ci s- 3- heeflisehto stimalajs apenpe Dl afpremivationed gff%‘er A St%erfﬁeéen%agrr@rs
rose gxi @Sohrg GRlcpahd wgﬁﬁ'lﬁ@leﬁ%@ HREANR thdMSKntlod (KBRESB hE k&atey

Takasago I nternational Corp.) hesar on (rranuf actured by Takasago
| nter nat icomabsiton 5. yscdagia geresraliides ofdnclnding iatcealing eoaBIsitRend GivEming f
t he sensat e cgl{{gl?sr tion in the sensate conposition-containing 30
flavor of fPagratice conposition of the invention can be adjusted
based on[00ﬁ§]k| nds of the flavor or fragrance or other conponents to

be m xed together licatio ose of th fl.av -« fraar e
conposi tion angst h%aif%P%ent’ﬁB?&é‘%ilﬂ'gIcgmpf’ﬂenttr‘? e&&?@%&f 853) %1 ér
fragggnce &%&p&&yfar@@f the invehBEH, FHCSatple; Aol GnétdBone, bempiaR] lﬁ.ﬂégcﬂ)f
t he sensag’ nposition i s generally from0. 001 to 90%

pref er abIISPPfl}eéﬁlb 911]@@11 gt UFb(P@lEHPﬂWﬂtQHt spegHRing el cyealypiys 8593 Q‘ﬁl y f rom
0-01 10 AR BREN.-1 zb%rgﬁlﬁ.aray Lihchtab- suehaonfile BEmbdBYGEOOT

fragrance conp |on rtiron, 1n the case of a'flavor
or fragr ammleylpmpprml Lidiol, pancritioand-3o8-dibij Ak mesthoxyethansdrit-bnt of t he

t t O/
o ef or abPPTRIWPEPE1 EREEYT L8k ioRe et fictl P flomye™ L?
fj he fi5 g?/ Qieni(l{yl fglm@’fl’ﬁndmdhdmb(ghlttira‘@mnd Flstekien- f2 - isepmpyﬁathyit?en?thyt
esira also jn the case e flayor_or fragrange, conmposi
daily ne%@%i‘mf andthe W Ie&eﬁ'BIiﬁ ot igse i@'b ga{qngﬁ?g)y °P hihaty®

phar maceyidngals twor lde&8ldsAs occasi on demands, the flavor or
fragrance corrposr tion of the invention which contains the

(38)-1- kP3| 3- hydroxybutyrate or sensate conposition may contain

one or two or Nfife %@%ﬁ@'&@pﬁ 'tﬂ%%ﬁ%&hfc}ﬁe&%ﬁllkf'et&}lac T, O

fragrance 15cofMposi fragrance retalners case,
for ex arm'hmllybplbpjlleaﬂmrgﬁ;mldlh,prml gym)l gtqfdoethyldrqmlbpjbtwknglgﬂwel

| L t

Oht hl ot 2o e ettt e v ERGT e o GeR bt hie b B pah Faa
chai n f aigiakoni 4- (umhme@ymé@ygm(sr hedihyaﬁomhed;e) nermmmm (&nd one
or two or npre thereof can be contained. é 63{9Pf Al escri bed
in the aBsPthoxymstydndtd demmos rmFdax¥henkl-Lhgiaselasn %%ed

for addigg é‘{ﬁ’)fnétﬁé{é}]!:hbh%lfP@tﬂ1§§ol&9qLd-fn§‘&hlﬁd3@n{eﬂ1y\Yﬁ2J(37U:ﬁ product s,

with the sersate conposition ifsel rrarn&rt into a flavor or

fragzancmea:lw}msimyphenwﬂr}b& dieiedan, A<l trreéh@ern@éfw -Sbhpasihexot’- As t he

product s whi,ch ns i 2 be

aded w PROPROER DI Eoiokobls TRtilSR RHE, s8R0t ReREp e By

t he fl aveingef okbmamlm@mmﬁllmm; Jeinbu@ﬂletoacm Jalbmlesaepmeleextract
iti a_.food, o ance or. cosrret a

conposition, for ex I rink, a

ol Ty neEaBSpelle SRR bSO 5o BHEK PEes PUF-LgRAOEIE| ST

phar maceyti£@lo] R4 ke | MPesAtaPBe GRAlE6HRE by optionally blending two or
30 more of them.,

[0057]

17



[0070] 30As illustrative exanples of the food or drink to which
sensory stinulus such as cool -feeling can be added with the sensate
conposition of the invention or the sensate conposition-containing
flavor or fragrance conposition which contains the sanme, there nay be
menti oned drinks such as fruit juice drinks, fruit wnes, mlk
drinks, carbonated drink, soft drink and drink prefarati ons; ices
such as ice cr dhesensaiecopwositigngompesiog s (@8)-1-meather 2 fydiehburatesf y
and puddigitiy, IRk o8 JotbiorE Mo B lind Sorfi Bl Rnts M tfan HOPEOL AR
chewi ng gunj Japanese style confections su as bean-j] am bun, swee
beans | eBHyydamgbukyraie iy desesibaddwttives; breads; tea drinks or |uxury
drinks such as.gre 5 tea, ola tea, .hl agk er si n | eaf
tea, chanonile éﬁﬂ? 5%952%"?188831ﬁg?rﬁ?§8i’?5é5g, ﬁlr'ﬁg? “Ir'?lyn{hgg’n"rgokudam
te ?f #u- ﬁg&rok?mtyﬁvd &f the a}veﬁﬁxmh 1 fi@lsa odding @yﬂﬂpeﬁmll t behar thad alia ig lﬁapar?ed,
cof fee and cocoa; soups such as Japanese style sgup, Western st
soup and PRk Eg:hﬂiroavé\lﬁnge b dessiite Al %&PPI&%CQWH otfer
drinks ok, £aReHH 68 ﬁg'effmﬁ%',ﬁim &ﬁibsw?m%tscﬁ £0fige e tHehgrdet kBrhet hough
n

not limted thereto. 10[ 007 addition, as the fra();rance or

cosmet i ¢ jnventiomisinpt prpailedshutiis desitpbleobaidhe pppligetiesratioi kg GR)densory
timul i i , .
SULTTUT US  n fl §-§W§Po?4|¥\f;ét§ﬁt% %%Oﬁggﬁglﬁgﬁgg&n%tt SndNBarP BS@ Within the

conposi ti onﬁ% e conposlition-contal ning
flavos orargeaf frencE9e eoPpiSiklyiaomeight ratio.cont ai ns t he sanme, there nmay be
menti one for exanple, fragrance 15 products, foundation cosnetics,
finishi ngoq,sgirreti cs, hair cosnetics, suntan cosnetics, nedicated

cosnetics, hain g&RE@MHRMEES: cRgdbitidIndbtciBEle ik aboat RagSiRdr, and
cl eansers, soft finishing agents, detergents, kitchen cleaners,

bl eacher erstanbeenling efist andiifiaspsate pYRBISEAN havagdnpisated coplilgir et t e
productsintagspg_r househol d goods and the |ike. [0072] 20More
illustratively, as the fragrance products, perfune, eau de perfune,
eau tie t §00@te, eau de col ogne and the like; as the foundation

tics, cl . B e hi .
croam ' massage BF SARESE TRy o oAb gRg BEAID) EERBRL AR B MR AE
][rakegp r giivedntidhand atﬁmﬁﬁ%méngcmsm; ed ﬁjrr]nieskeinlmje canpetifiascomprising .
ndati gn, r, r, t :
barmchBECr Shebite) iy biaml aroltes copchebhh B UeE b GERETT |7
eye packmeRfivi 385aRRbulGRAGEd 4 RERNRE cBRpohdR ald deriitbelowas the
hair cosneti ¢cs, pomade, "brilliantine, set lotion, hair stick, hair

sol i &0 h&¥G60bi |, hair 30treatnent, hair cream hair tonic, hair

liquid, hair Sﬁﬁ%}ﬂ’th@@ﬁgﬁgﬁ?%?‘%%@%bﬁgatgﬁkfhetiﬂ@n@ion'?@ﬁsred‘iié@eﬂﬁ%@d

the like; can be ment . suntan cosnetics, suntan
pr oduct s withithes evreging googonent azithet bcdolike effectay wanaingffeshisegerted

cosnetics, antiperspirant fter . shavi | ot on_or |
wave ageaﬁ,’en iof‘afﬁg hlrEgglgg ,rgtﬁ%ﬁftg%{ozﬁl ogﬁlé%%", "I?Félél?’g ét g 9@%@?&%
cosnet i Cand&sblinBotmipbfént oftfer tHia thia] whiche: the edoliigscongioneme dn theisasate
ri nse-in-shanpoo, conditioner, treat magﬁ , 2@ r pack a[;@%gt hf | i l%e; 5
as tHe sEUBPONN @bd hsApArming FOIBRISI!- pekftntBe sTiSh SR EHEB SHEHOTd R,
synt heti g..39@RoARHsition can be controlled by the above blending ratio.
[0061]
(1) The blending ratio of the (3S)-l-menthyl 3-hydroxybutyrate and the
warming component in the sensate composition comprising the (3S)-1-menthyl 3-
30 hydroxybutyrate and at least one kind of warming components is described below.
In case that cooling effect is intended, it may be within such a range that

warming effect of the warming component is not added by the blending of the warming

component, and in general, the blending amount is from 0.001 to 0.95 times by weight,
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the like; as the body washers, body soap, body shanpoo, hand soap
and the |iKke; as the bath agents, bathing agents (bath salt, bath
tablet, bath liquid and the like), foam bath (bubble bath and the
|ike), bath oil (bath perfume, bath capsule and the like), mlKk
10bath, bath jelly, bath cube and the like; and as the detergents,
heavy detergent for clothing use, |ight detergent for clothing use,

| i qui d detefegbht fromasii3ng Osotmes by wprebt, bdsadegibn tweight wlithe ($Babmantdiyl

the like;, ¢ b ntioned. [0074], 15 the sqft fdnishi a :
sof t ener -qﬁ??ﬁ){%&%ﬂg ar E“ %FF fd" helfgr,lﬁea%m?%oé ﬂ&qne°§ rli%‘? %‘%I{cl 8 aﬁ%@%i,s
house cl gaBRivendeti dfJoolihg affedt caldbé hclidvednad coglirssffaet Banaeasedibl diew
renmover, cleaner for dral npi pe use ﬁn&sbge Iiga; l&%ﬁ t he kitchen

cl eaner s 2dditiog 9é thestarming porERRIIE P e G -ragpy! X brarabiér and
the | fkep2R-asntifiedik@achers, oxidation type bl eacher (chlorine type
bl eacher, oxygen type bl eacher and the like), reduction type bl eacher

(sul fur {9¢&]bl eacher and the like), optical bleacher and the |ike;
th | LAy : - j 4831 th
as € aerosol g, a&cﬂ{lgy ih ¥BS thaﬁ%?gséé{éﬁy sqgfén&(?ﬁ" thd (JQQ% l-mentt@B31 NE

deodorants or aromaticCs, soll ype, Trqui ype and the
| i ke; andydoxgbutyiute may be vothin gehdsangd thstmofing effecttivndterldghbetheand

the like; can b oned. 75 As the oral conpositio far
exanpl e, b&@ﬁﬂ%&i@%&%ﬁﬁ?“ﬁ@b%ﬁ% d%‘i”@%i’Hg’F? YR SXRE ,’ﬁ‘{erbé%r@g,lg Mg
guns 18nd i§ £#8m! 0.6®5 10 times by d8ighh HrerBRAbIBREH.TlRdo).S titienbe Xietghnal
preparations such as paultices and ointnent, 30internal nedicines and
the | i kebagedrpngbe fipliwelgkicp! thowreungEeRPeRdtisensat e conposition of
the i nvez@é@ or the sensate conposition- containing flavor or
fragranc cornlrposi tion containing the sanme are used for giving

sensory sti mul (3 Bhedlermbing mtib-of ¢l tiotad) weight hbthgtid¥kl-menthybired vari ous

D 00Ut S BRIRR. ISR PP g B SRR et commmeentin
sane1smy theseasile Soraposiliorecontiprisirgt thy (38)-lsmedthyld-hydroryhutyraientheesplons e
Loyt he K da,or el 2heoe (€ 0 B1 et shaes eh B2 Gl
sensory $tjodul us such as cool -feeling is
In case that cooling effect is intended, it may be within such a range that
warming effect of the warming component is not added by the blending of the warming
20 component, and in general, the blending amount is from 0.001 to 0.95 times by weight,
preferably from 0.003 to 0.5 times by weight, based on the total weight of the (35)-1-
menthyl 3-hydroxybutyrate and cooling component other that this. In this case, in the
sensate composition of the invention, further improvement of cooling effect can be
achieved and cooling effect is increased by the addition of the warming component to
25  the (3S)-I-menthyl 3-hydroxybutyrate and cooling component other than this at the
above-mentioned ratio.
In addition, in case that warming effect is intended, the total weight of the (35)-
I-menthyl 3-hydroxybutyrate and cooling component other than this may be within such
a range that cooling effect is not added by the blending of the (3S)-I-menthyl 3-
30 hydroxybutyrate and cooling component other than this, and in general, the blending
amount is from 0.001 to 0.95 times by weight, preferably from 0.01 to 0.5 times by

weight, based on the total weight of the warming component.

[0064]
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gi ven; the sensate conposition or the sensate conposition-containing
flavor or fragrance conposition containing the same nay be added or
given thereto in a liquid state by dissolving, for exanple, in

al cohol s, or polyhydric al cohols such as propyl ene glycol or

gl ycerol; may be added or given thereto in a solubilized or dispersed
state by 10 di ssol ving or enul sion-dispersing using natural

matters such aﬁhgauwamabhmodﬁdnwf&ganamnwngmnkmamdbsaﬂd%bmaﬂﬁgmterg

P e ; ‘3
fott . nciibimope potnet s 3ed e sl of ek L Fi ARFeiiteS 36
anphol yt heusshbldagiods|tanasial dobgpokities or aWeﬁﬂﬁEd or gi Ven | n a

powdery state by form ng a, coat usi n nat ur gl matters. such
gum ar abi ¢ or PICFPEE 1@ Fhhinyentien, the V%WHHOMW cypp ntf@a%

or giyen g@scily £1de APSMRS p?a/ddcfsesﬁ&h an Wddhor nRNER @tdrq«as@mta I n
addition, by including into inclusion conpounds such as cyclodextrln

the sensseidy nenepuest andrhoas@oidmo@lémmrél ImesEioni28 anbATBICEiRRLIar or

or fragr d nd
ol so use ol GOIRERESLAASAM Sl AP oAU BT BLEPL el
sensat e composiién wmble zbmanaatel edmposigoveontaioinggtavousr fzmgrdmﬂt@rrimsition
carryi ngt()gut provi si on of sensory Sii feeling can

oo i g Htyor B Pesdnteersiite gt Ptind R s S8f R Somiriion? S

Senseny ehhtAkMnESHAee br ﬁﬁgﬁﬁéﬁ con@fsitith dah O iblbinded ﬁfﬁth&q:troch&ﬂw Inetﬁatf or
t he product, and the |ike. general, it is desirable that 25 the

addi ng af®ienby adding (Ad- ra%hﬂﬁ -Bydropdubanis s¢aoling cpRPRGI Aihes thep s
0.0001 t edifre20%
by vei ght™ BaLmSSrgithentEs Bl fibvortR haghRs: Capdei R e
The foll &amrg)ruﬁdgcmceaompeehyomw bpmaxadheith aprduiton based on

exanpl es (P,Jléﬁ] the invention is not limted to these exanpl es which
may be o&‘? ally changed within such a range that the scope of the
invemsion is hﬁhc@-ﬁﬁigltedhe flavor bt fraganoeainmnsitionhed tapinsertions variadsvi ces

and the like used int s nt hesi s exanpl e nd exanpl.es. for.the
verificaff¥ etmmaﬂé}ﬁffe 1é/?rt‘ﬂ)r @tﬁiag%ryé‘ﬁ’é*ﬁf e%?feml“ﬂg’ﬂf WrHESIID%Iaﬁlct s
are as f gldnRitBem]ca@P#R the fike %e ﬁéh‘ﬂf&fed%@-lﬂiﬁ‘ﬂﬂaﬁ)ﬁﬁ Iﬁhd:é conhpRket
AVATAR 360FT-1 R Ms: Shimadzu Corp 0080 (Exanple 1) (1)

Pr oduct i shidhfcan besaniained degathssod hatﬂlé (i@flcmsqt]lyl 3[ hydroxybutyrate or sensate

composition, and a broad range of flavor or fragrance components described for

20  example in “Shuchi Kanyo Gijutsu Shu (Koryo) Datichibu (Known/Common Technical
Book (Flavor or Fragrances) Part I)” (January 29, 1999, published by the Japanese
Patent Office), herein incorporated by reference, can be used.  As typical ones among
them, for example, o-pinene, limonene, neral, geranial, 2,5-dimethyl-4-hydroxy-3(2H)-
furanone, vanillin, ethylvaniilin, geraniol, nerol, citronellol, cis-3-hexenol, phenylethyl

25  alcohol, styralyl acetate, eugenol, rose oxide, linalool, benzaldehyde, muscone, Musk T
(manufactured by Takasago International Corp.), Thesaron (manufactured by Takasago
International Corp.) and the like can be cited.

[0066]
The content of the sensate composition in the sensate composition-containing

30 flavor or fragrance composition of the invention can be adjusted based on the kinds of
the flavor or fragrance or other components to be mixed together, application purpose of
the flavor or fragrance composition and the like. For example, in the case of a flavor

or fragrance composition for fragrance or cosmetic use, the content of the sensate

20



[0082] 100.0 g (0.64 nol) of 1-menthol, 81.7 g (0.70 nol) of nethyl
acetoacetate, 1.5 g 15 of p-toluenesulfonic acid and 150 g of heptane
were added to a 500 m capacity three neck flask equi pped with a

t hermonet er, Dean-Sterk tube and Di nroth condenser, and heat under
reflux was performed. The methanol forned during this period was

renoved by the Dean-Sterk tube, and nmenthol as a raw nateri al
di sappearcenip6sitiow issgeinatadly fropdPOOB3) 90% by weight, pietsaldp fiprn @40t &néQ%on

sapt ' . ‘
2aucous S90ie Bro AR prtefblyBton? BO4S B, RASN, RIGUBRTR: (RSO Ten

hept ane wasgie vl perfdved ot fragranceycomyiosttiont i | | ati on under a reduced
pressure é&qjﬁ to 115C/ 170 Pa), thereby obtaining 148.0 g of the
i nt ended (4997 nt hyl acetoacetate as a 25col orless oily substance

(theogetical yighdiiResad (¥ ale FEHNAr or B8l cdRfBdlonRby Siodadr drink
property data (NVR, | R M) ... NWR (CDC13, 5%2 Miz): S é.p m
= 0. 77 ( @se.3hg contergof the sengpte ¢omupnsjtionds preferably frgm 0004 6o PRTe by ,lgﬁt.»aa
to 1.71 0 , ; ,
ory - 7570 BidFpty Hork Bor's0p 2P gl iopdind oiSweighlof R Ofartd of <
1453, 14f2grahgéeompasithon. 1 F@then 1g0santel®0iend B4legicahly alspi thercage of o (M

VM LT WS R WX RN O e
[ Chemy 9kolap6siflod d2pleireaerich] yseL A
[0068]

As occasion demands, the flavor or fragrance composition of the invention
which contains the (35)-1-menthyl 3-hydroxybutyrate or sensate composition may
contain one or two or more fragrance retainers generally used in flavor or fragrance

15 compositions. As the fragrance retainers in that case, for example, ethylene glycol,
propylene glycol, dipropylene glycol, glycerin, hexyl glycol, benzyl benzoate, triethyl
citrate, diethyl phthalate, hercholine, medium chain fatty acid triglyceride, medium
chain fatty acid diglyceride and the like can be mentioned, and one or two or more
thercof can be contained.

20 [0069]

As described in the above, the sensate composition of the invention can be used
for adding sensory stimulus such as cool-feeling to various products, with the sensate
composition itself or by making it into a flavor or fragrance composition which contains
the sensate composition. As the products to which sensory stimulus such as cool-

25 feeling can be added with the sensate composition itself of the invention or with the
flavor or fragrance composition which contains the sensate composition, for example, a
food or drink, a fragrance or cosmetic, a daily necessities and household goods, an oral
composition, a pharmaceutical and the like can be mentioned.

[0070]

30 As illustrative examples of the food or drink to which sensory stimulus such as
cool-feeling can be added with the sensate composition of the invention or the sensate
composition-containing flavor or fragrance composition which contains the same, there

may be mentioned drinks such as fruit juice drinks, fruit wines, milk drinks, carbonated

21



WON  10[ 0087] 144.2 g (0.60 nol) ofl-nmenthyl acetoacetate,
98.8 ng (12.0 !'nop of a catalyst

[{RUCL((S)-SEGPHOS) } 2() . 1-C1) 3] [ NH2ZMe2] and 75 ml of nethanol were
put into a 500 m capacity autoclave and allowed to undergo the
reaction at 70C for 5.5 hours under a hydrogen pressure of 4 MPa. The
thus obtained reaction solution was subjected to 15evaporation of the
sol vent alndk,tslmﬁﬂrﬁkszlndldrmﬁpmcﬂeaﬁoas riechustiell apice sxams, heRtew adlicPa) to

bt 143. 8. 44 h
of | nt or caidied dbatey Shenais el kst eﬂ"@é@?fﬂ“% e BRI,
ESFZGZF i gﬁocdid't@ argcﬁﬁ@l’ﬂﬁ@d I uI:nﬂJéph@e5ﬁbgﬂef%fﬁéﬁti®ﬂ&¢h%tbawyﬁn be@nsveet
IS '
e bl S R T ald Hen o ol
500 ) tea O%Rﬁfg)tea‘ b@acizee(, gersﬁﬁﬁ'lon geagﬁza%él%ah&ﬁll%t@h lgﬁ)strépjedaﬁn{ 0 5@;)1

imjjz?tl il ui%emeew&udm tea, Pmerbd@’ “mteaﬁ@”b?ss@% Giyspnenaa tg9, Gugval )
1372, 128%:°¢ F%fﬁ%"‘landff?%"l S?L‘E,@%%%gs]?a?pﬁrﬁfgs)egﬁg soup IRk te%rﬁ{t%e SE"%!Z 1456,

}1?1_1 :23(2)[70 (%1(1)1&56 Q(Si.ﬁ), fl’dring 50d séhé@nn@ﬁ&noﬂﬁﬁstaﬂﬂﬁ’;ﬂg@r cH)venBhee ﬁ@dSAS
. ptica purity of t nt hyl
3- hydr OXQ’B‘&%‘% ?‘FFL@‘elf éﬁ&‘r‘r@ Iéoqi n&fﬁtth%r %Epos?/t i on hydr oxyl

groupg Waso@nal yzed by separating with high performance liquid

chromat ogr aphy, and the selectivity was 99. 0% and cal cul a 8. 0%
e.e. 5[0091] (Ek@é%m@azs thedFasamISe 0 S0TRHHSe Py dailyegesstt J&ﬁma#ﬁousaﬁolg

(3S)-1- ”E% Cﬁhﬁygéﬁé&b&g{ﬁms Such cbéﬁfeé&gge&%ttf‘e)adﬁemltanﬁe SAYROUS

sol ution 1- nent roxybutyrate obtained in
Exanpl e ﬂ;ompolslimxsoftac énentdn methe hwsa@mmosmybbwpmaaﬂ@ {ereor o dggranee

composition which contains the same, there may be mentioned, for example, fragrance
15  products, foundation cosmetics, finishing cosmetics, hair cosmetics, suntan cosmetics,
medicated cosmetics, hair care products, soap, body washers, bath agents, cleansers,
soft finishing agents, detergents, kitchen cleaners, bleachers, aerosols, deodorants or
aromatics, repellents, cigarette products, other household goods and the like.
[0072]
20 More illustratively,
- as the fragrance products, perfume, eau de perfume, eau de toilette, eau de cologne and
the like;
- as the foundation cosmetics, cleansing cream, banishing cream, cleansing cream, cold
cream, massage cream, milky lotion, skin lotion, beauty lotion, pack, makeup remover
25  and the like;
- as the finishing cosmetics, foundation, face powder, solid face powder, talcum powder,
rouge, lip barm, cheek rouge, eye liner, mascara, eye shadow, eyebrow pencil, eye pack,
nail enamel, enamel remover and the like; and
- as the hair cosmetics, pomade, brilliantine, set lotion, hair stick, hair solid, hair oil, hair
30 treatment, hair cream, hair tonic, hair liquid, hair spray, bandrine, revitalizing hair tonic,
hair dye and the like; can be mentioned.
[0073]

- As the suntan cosmetics, suntan products, sunscreen product and the like;
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10 Oral sensory evaluation for the 50 ppm agueous sol uti ons was
carried out by ten professional panels having 5 years or nore of
experience. [0092] As a result, all of the ten panels answered that
the (3S)-1-nmenthyl 3- hydroxybutyrate has superior refreshing nature
wi t hout undesirable stimulus feeling, 15bitterness and the |ike.

[ 0093] (Exanple 3: Conparative sensory eval uation on bitterness and
st i nul us - hetie medivatechcanpistics lantiperispiyant Byften sltiving latiomergas permanert fyave

obt 21 ne PP L ane 045 ridReic FRRpA meltorkch FCAMAI KPRE e

havi ng t has fie! Hagvdargpipaes s shambos dimprirgalinshempo g sonditiencpriepanead, A
100 ppm aqueous sol utjon was prepared on each of these, and an oral
sensory &gy |nagk phthfd&eearried out on its bitterness and stimul us

feelipg bys HRNORS 3RS SHARVathPRRBE] perfudid Sp, IrnSHrént @ba hétic soap and
experi ence. .25[8%94] 4 In ?’hpz or al gI\J/’aI ugl?airron, tpg‘eaﬂfoo ppmp
aqueous 44 ikd;ons was kept in the mouth for 15 seconds and then spat

vl uat i of SeTRHERES e b Rodl oy SRRmACRaRrRhE thdthe 14T, O PC°
racemat e -uatherbagragtats, hathbig aghets ¢hnth valt, ibhthi talglet, bathdiquistandthe dike), foam
caboul = L BB SR S IR B ROt

10  bath, bath jelly, bath cube and the like; and
- as the detergents, heavy detergent for clothing use, light detergent for clothing use,
liquid detergent, washing soap, compact detergent, powder soap and the like; can be
mentioned.

[0074]

15 - As the soft finishing agents, softener, furniture care and the like;

- as the cleaners, cleanser, house cleaner, toilet cleaner, bath cleaner, glass cleaner,
mildew remover, cleaner for drainpipe use and the like;

- as the kitchen cleaners, kitchen soap, kitchen synthetic soap, tableware cleaner and the
like;

20 - as the bleachers, oxidation type bleacher (chlorine type bleacher, oxygen type bleacher
and the like), reduction type bleacher (sulfur type bleacher and the like), optical
bleacher and the like;

- as the aerosols, spray type, powder spray and the like;
- as the deodorants or aromatics, solid type, gel type, liquid type and the like; and

25 - as the household goods, tissue paper, toilet paper and the like; can be mentioned.
[0075]

- As the oral composition, for example, dentifrice, oral cavity cleaner, mouth wash,
troche, chewing gums and the like; and
- as the pharmaceuticals, skin external preparations such as poultices and ointment,
30 internal medicines and the like; can be mentioned.
[0076]
When the sensate composition of the invention or the sensate composition-

containing flavor or fragrance composition containing the same are used for giving
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90% 98% 3- hydr oxybutyrate (racenate) e.e. e.e. e. e. e.e. e.e.

Aver age value of relative strength of bitterness 5.0 4.3 2.3 1.5 1.1
1.1 (Average value of relative intensity based on 5-grade eval uation
standard when regarding the bitterness of racemate as 5) [0096] 5As a
result, it was found that the average relative strength of bitterness
was on the level of 4 point by 30%e.e., thus still show ng

bi t t er nessnsomnstimulub sschwasoohfetlmg toche hbwmfe-Bepined vhgosareduces, the

Pou NG, o 0 R PURBISERE e b B 125,
t hat t he dairpbsirioe sentisngSip pAresS SR bt added @i died] dirastialss heshab a paadlict e
bitterness becane hardly 10detectable by 90% e.e. or_ .nore. [0097
(Exanpl e r@,s.pomah%kmé‘é%é?é Shapede gt RS STSROBioh B9 Gawsls 3900, RRvees
opticgl R indi¥)and acrosol) of the product to which sensory stimulus such as cool-feeling is
given; the sensate composition or the sensate composition-containing flavor or
fragrance composition containing the same may be added or given thereto in a liquid
state by dissolving, for example, in alcohols, or polyhydric alcohols such as propylene
glycol or glycerol; may be added or given thereto in a solubilized or dispersed state by
10  dissolving or emulsion-dispersing using natural gummy matters such as gum arabic and
tragacanth gum, and surfactants (e.g., nonionic surfactant such as a glycerin fatty acid
ester and sucrose fatty acid ester, an anionic surfactant, a cationic surfactant, an
ampholytic surfactant and the like); may be added or given in a powdery state by
forming a coat using natural gummy matters such as gum arabic or fillers such as
15  gelatin and dextrin; or may be added or given as microcapsules by treating with an
encapsulation agent. In addition, by including into inclusion compounds such as
cyclodextrin, the sensate composition and the sensate composition-containing flavor or
fragrance composition containing the same may be stabilized and also used as sustained
release products.
20 [0077]

' Amount of the sensate composition to be added or given to various products in
carrying out provision of sensory stimulus such as co'ol-feeling can be adjusted in
response to the kind or shape of each product, the sensory stimulus such as cool-feeling
providing effect required for the product, and the like. In general, it is desirable that

25  the adding amount or giving amount of the sensate composition is from 0.0001 to 30%
by weight, especiaily, more desirably from 0.01 to 20% by weight, based on the weight

of each product.

Examples
30  [0078]

The following illustratively describes the invention based on examples, but the
invention is not limited to these examples which may be optionally changed within such

a range that the scope of the invention is not spoiled. In this connection, the apparatus,
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Though it was already found in Exanple 2 that (3S)-1-menthyl 3-

hydr oxybut yrat e has stronger cooling effect and superior refreshing
nature in 15 conparison with its racemate, by adding a racenate

1- ment hyl 3-hydroxybutyrate to the (3S)-1-nenthyl 3-hydroxybutyrate
obtained in Exanple 1, a series of (3S)-1-nenthyl 3- hydroxybutyrate
having the follow ng predeterm ned optical purities were prepared, a
100 ppm deuieesimdstat like osediashpsyapfassexenplaand efanpiester thandridicaténs or y

eval uati on rried out on its ef f rof essi onal
panel o hali R uew) asprerig s Emspt ofgBs pumra el gys) BbEne
eval uati g@o','gqhe 100 ppm aqueous sol utions was kept in the nouth for

15 seconds and,then spat out, and_the strength of its cooling effect
was scored by fi M@%&@‘%JW@&?W&% andard based on the foll owi ng

eval uation cri ‘HQINPcoléMAe\V‘ATﬂR%%FﬁI'RVG 25strength of cooling effect
of the racemate was regarded as 3, thereby verifying its effect after

cal cul ati ng av&fSigthimaineSorpTREMEEIN2A040are shown in Table 2. [0099]
<Eval uat|8 irlteria> 5: Very strong 304: Strong 3. Level 2: Wak 1:
Very &‘F@ 00] 5Table 2 Optical purity of (35)4- 0%e.e. 30% 50%
70% 0% gBRempiatihyl 3- hydroxybutyrate -

(1) Production of l-menthyl acetoacetate

10 [0081]
a o
Mo/ d e 9
- QLK
A

[Chem. 8]
100.0 g (0.64 mol) of I-menthol, 81.7 g (0.70 mol) of methyl acetoacetate, 1.5 g
15  of p-toluenesulfonic acid and 150 g of heptane were added to a 500 ml capacity three

[0082]

neck flask equipped with a thermometer, Dean-Sterk tube and Dimroth condenser, and
heat under reflux was performed. The methanol formed during this period was
removed by the Dean-Sterk tube, and menthol as a raw material disappeared 6 hours
later.

20 [0083]

The thus obtained reaction solution was washed with 30 ml of saturated sodium
hydrogen carbonate aqueous solution and 30 ml of saturated saline in this order and
then heptane was evaporated to carry out distillation under a reduced pressure (114 to
115°C/170 Pa), thereby obtaining 148.0 g of the intended 1-menthyl acetoacetate as a

25  colorless oily substance (theoretical yield based on l-menthol, 96.2%).
[0084]
Physical property data (NMR, IR, MS)

'H NMR (CDCls, 500 MHz): 8 (ppm) = 0.77 (d, 3H), 0.85 to 1.07 (m 9H), 1.38

(m, 1H), 1.50 (m, 1H), 1.66 to 1.71 (m, 2H), 1.87 (m, 1H), 2.02 (m, 1H), 2.27 (s, 3H),
30  3.43 (s, 2H), 4.74 (td, 1H).
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racenate) e.e. e.e. e.e. e.e. e.e. Average value of cooling strength
3.0 3.1 3.5 3.6 3.8 4.0 (Average value of relative intensity based
on 5-grade eval uation standard when regardi ng racemate as 3) [0101]
From the above result, it was found that a clear refreshing nature
gradual Iy 10i ncreases as the optical purity of (3S)-1-nenthyl

3- hydroxybutyrate i ncreases based on the racemate, and this tendency
becomes predomlR{NaCht 2%365/287%;.1708, 1987 £1483d 14129 h363,d3h3, 1242904 el K50,
or rrl)re.é{(§ OZJI}(Exaan e 5. Synergistic effect with nmenthol) 15A

sensat e @8 tion was prepared by mixing 1-nenthol and the (3S)-1-
MS (m/e): 240 (M + 1), 225, 197, 155, 141, 138, 123, 109, 95 (P}, 81, 69, 43,
41.
5 [0085]
(2) Production of (35)-I-menthyl 3-hydroxybutyrate
[0086]
[Chem. 9]
0o 0 H 0O OH
2
v OM - 7 OM
H MeOH =
10 [0087]

144.2 g (0.60 mol) of l-menthyl acetoacetate, 98.8 mg (12.0 umol) of a catalyst
[{RuCl{(S)-SEGPHOS)}2(-Cl);][ NHaMe,] and 75 ml of methanol were put into a 500
ml capacity autoclave and allowed to undergo the reaction at 70°C for 5.5 hours under a
hydrogen pressure of 4 MPa. The thus obtained reaction solution was subjected to
15  evaporation of the solvent and then distilled under a reduced pressure (121°C/170 Pa) to
obtain 143.1 g (yield 98.4%) of the (3S)-[-menthyl 3-hydroxybutyrate of interest as a
colorless oily substance.
[0088]
In this connection, the “SEGPHOS” in the above-mentioned catalyst means
20  [4,4’-bis-1,3-benzodioxole]-5,5’-diylbis(diphenylphosphine).
[0089]
Physical property data (NMR, IR, MS)
'H NMR (CDCl;, 500 MHz): 3 (ppm) = 0.77 (d, 3H), 0.85 to 1.08 (m, 9H),
1.23 (d, 3H), 1.38 (m, 1H), 1.49 (m, 1H), 1.66 to 1.70 (m, 2H), 1.85 (m, 1H), 2.01 (m,
25  1H), 2.40 (dd, 1H), 2.48 (dd, 1H), 3.04 (sd, 1H), 4.19 (m, 1H), 4.74 (id, 1H).
IR (NaCl): 3444, 2957, 2931, 2870, 1731, 1456, 1372, 1293, 1251, 1179, 1085,
987 (cm™).
MS (m/e): 243 (M + 1), 227,210, 199, 181, 155, 140, 138, 123, 105, 95 (P),
81, 69, 43, 41.
30 [0090]
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ment hyl 3-hydroxybutyrate obtained in Exanple 1 at a ratio of 95:5
(weight ratio). Oral sensory evaluation was carried out by preparing
1,000 M of a 20 ppm aqueous solution of the thus obtained sensate
conposition, and the oral sensory evaluation was carried out also on
a 20 ppm aqueous solution of 1-nmenthol al one as a conparison.

20[ 0103] In this connection, the evaluation was carried out by
ten prof essi ondhepatiedl putitnofithe B33 damentinyl 3nltydsoxsfoussitpie obtairsd inj n

whi ch 10 0 a f the ab - i i QF kept
't he miaem ] aage Snosibr IR TRl SaE daRpHE P Rulthe 0 G
timng apeffofirarsdiquildhengitbgebhy,tadied sebskivitg waa0Du08s fuddal@datedgs
feeling) at this 25 timng and persistence of the strength of
refreshi ﬁé-q{aﬁt‘?re (refreshing feeling) 3 mnutes thereafter were

eval ugt edgpd1§104] As a result of this, 8 of the 10 panels answered
that the sanple containing (3S)- 1-nmenthyl 3-hydroxybutyrate has

st ronger (ExdmpleRi fgmparative sgnsef evahiahgn pé@&)ﬂgl}enéhﬁd 3-Rylagegrbutyrate and
bitterne%,?rgcléﬁ,} teafter the spitting out in conparison with the case of
ment hol arone. 1A addi ti on, even when 3 mnutes passed after the
spitting out, % 57 pphaqidusanktisn afisavhrodthe (8)-1-irathyh Aglydreohuarat ng

(3S)-1-nment hyl, .3-hydr pxybutyrate has a rsi st f I f
st ronger OB@F%@IS‘H |%mﬁg§ ﬁ?%f %f%rag% Sﬁinée&ﬁiﬁﬁfwd{ R %%%agtg (L)A}T"i S %%e%taﬁ S
al ongp [ @hAPdenidps ailhgtidh foByReI(Opph hquedhé ssltitioizeraswarridd ot bptdny |
ether is added) ing the (38)-1-rren%rrB/fJ 3- hydr oxybut yrat e obt ai ned
in Exarrp[PéOfES,S“%i’akEﬁéeg?tl@Vm THADL PPEPIESREHGPng 0. 5% by wei ght  of
vani |l |yl é@@gﬁl et her as a warm ng conponent was prepared. O al

val dat

sensory ion was carried out by preparing 1,000 m_of a 20 ppm
aqueous sol uti @ aoksulhellofthe tor ppreleansserasdhet thoAsodimewhyl 3and t he

oral sensg | j : :
col ut  on S SRV Ao SBALAEE Mlthe BB et OB A e
15[ 0196] bitterness ahdtHeHike. connecti on, the eval uation was carried out by

ten prof @@ inal panel s having 5 years or nore of experience, in
whi ch 10 3t each of the above-nentioned aqueous sol utions was kept

in the mppidmpien: LOmparend scrrbe; dvaRALENBH bittinadnand stagausioeting hiith
timng as 0 second, Strength of its refreshing nature (refreshing
f eel i ng) optical pugty)

By adding a racemate l-menthyl 3-hydroxybutyrate to the (35)-1-menthyl 3-

20  hydroxybutyrate obtained in Example 1, a series of (3S)-1-menthyl 3-hydroxybutyrate
having the following predetermined optical purities were prepared. A 100 ppm
aqueous solution was prepared on each of these, and an oral sensory evaluation was
carried out on its bitterness and stimulus feeling by ten professional panels having 5
years or more of experience.

25  [0094]

In the oral evaluation, the 100 ppm aqueous solutions was kept in the mouth for
15 seconds and then spat out, and the strength of its bitterness was scored by five-grade
evaluation standard of relative strength when bitterness of the racemate was regarded as
5, thereby verifying its effect after calculating average values. The results are shown

30  in Table L.
[0095]
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20 timng and persistence of the strength of refreshing nature
(refreshing feeling) 3 mnutes thereafter were evaluated. [0107]

As a result of this, all of the 10 panels answered that the sanple
containing vanillyl butyl ether has a stronger refreshing nature
(refreshing feeling) after 0 second 25(just after) in conparison with
the case of (3S)-1-nenthyl 3-hydroxybutyrate alone. In addition, even
after a |[dpide 1¢f 3 minutes, all of the 10 panels answered that the

sanpl e C%gtﬁan%&&y\b?@s%ﬂmhe&wwlo%te&er has| ao®%t 1 aoger| 703k ' ESEwNg 98%
nature (reliESU heel Ln0) 11 CoIRALIgOn LD 105 caseeol Lo, ee

) =y
Ty o A Al | PUIT O LI E=] VI aCTTl 1 \CARN)

ol b : o
Exanpl es /veragedaluctofgalative seen| 1.8at al | " of 48he | &l uak-Ponsliy | 1.1

(395)-1- [f’ﬁ_;ﬂ-&ﬂi@th oBbieaiegxybut yratie al one and| eval yations by |ts joint
use with~menthol and _joint .use with van.ITy] buiyl ether are very
good. [ 0169prage raluapf Eelativetaignsipased on 5-grade eﬂ%%?%ﬂé%‘iaé‘?&&é’bar ation

was prepatedyih b aacGak @%c&- Ld-Ihed Besyf ol | owi ng prescription by using
t he (38)-%%&gneln€hyl 3-%y rog%utyrate) havi ng 90%. e. prepared in

Exanpl e 400%{]0110] <Toot hpaste prescription> Table 3 (Conponents)

5 hyaP onybut yr Ave 505 ALt iR R ol PR A lremess e

G yceri n the level of 4 point by 30% e.e., thus still showing bitterness, while this was on the level

of 2 point by 50% e.e., showing that the bitterness was suppressed to a weak level. It

was found also that this was on the level of 1 point by 70% e.e., showing that the

bitterness was suppressed to a markedly weak level, and the bitterness became hardly
10  detectable by 90% e.e. or more.

[0097]

(Example 4: Comparative sensory evaluation on cooling effect with optical purity)

Though it was already found in Example 2 that (3S)-1-menthyl 3-
hydroxybutyrate has stronger cooling effect and superior refreshing nature in

15  comparison with its racemate, by adding a racemate 1-menthyl 3-hydroxybutyrate to the
(38)-1-menthyl 3-hydroxybutyrate obtained in Example 1, a series of (35)-l-menthyl 3-
hydroxybutyrate having the following predetermined optical purities were prepared, a
100 ppm aqueous solution was prepared on each of these, and a sensory evaluation was
carried out on its cooling effect by ten professional panels having 5 years or more of

20  experience.

[0098]

In the evaluation, the 100 ppm aqueous solutions was kept in the mouth for 15
seconds and then spat out, and the strength of its cooling effect was scored by five-
grade evaluation standard based on the following evaluation criteria, when the relative

25  strength of cooling effect of the racemate was regarded as 3, thereby verifying its effect
after calculating average values. The results are shown in Table 2.

[0099]
<Evaluation criteria>

5: Very strong

30 4: Strong
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25. 00 Sodium lauryl sulfate 1.40 Carboxynethylcellul ose sodium 1.50
Sodi um saccharin 0.20 Sodi um benzoate 0.10 Strawberry type fl avor
(nfd. by Takasago International Corp.) 0.70 Purified water bal ance
Total 100.00 The toothpaste preparation prepared based on the
above-nenti oned prescription 10 was possessed of a cool and
refreshing feeling in the oral cavity, and there was no bitterness.
I n conparison Wi Léved t oot hpaste preparation which did not use the
(3S)-1- nenthyE_ﬁ}ggdroxybutyrate of the invention, the toothpaste
preparation of “t bove- nenti oned prescription was possessed of a
| ong- conti nui ng: veslweskd refreshing flavor, and consistency of its
flavor or fragrance was observed. 15[0112] (Exanple 8: Flavor or
fragrancéoﬁgﬁposition) A flavor or fragrance conposition
conprsi Ngaile SpNSat e conposition was prepared in the usual way in

accor damce w tiT L 1e Fow g scrl ptTon §,|—| avog T CE

conposi t%ﬁﬁlcfy]r@g Pf)é %(EM> 20[(% 30% §36% 9170% Fod% " Fose
menthy! 3-hydroxybutyrate (racemate) e.e. |e.e. e.e. e.e. €.€.
Average value of cooling 3.0 3.1 3.5 3.6 3.8 4.0
strength

(Average value of relative intensity based on 5-grade evaluation standard when
regarding racemate as 3)

[0101]
From the above result, it was found that a clear refreshing nature gradually
10  increases as the optical purity of (3S)-l-menthyl 3-hydroxybutyrate increases based on
the racemate, and this tendency becomes predominant at 50% e.e. or more and
significant at 90% e.e. or more.
[0102]
(Example 5: Synergistic effect with menthol)
15 A sensate composition was prepared by mixing I-menthol and the (385)-1-
menthyl 3-hydroxybutyrate obtained in Example 1 at a ratio of 95:5 (weight ratio).
Oral sensory evaluation was carried out by preparing 1,000 ml of a 20 ppm aqueous
solution of the thus obtained sensate composition, and the oral sensory evaluation was
carried out also on a 20 ppm agueous solution of l-menthol alone as a comparison.
20 [0103]

In this connection, the evaluation was carried out by ten professional panels
having 5 years or more of experience, in which 10 ml of each of the above-mentioned
aqueous solutions was kept in the mouth for 10 seconds and then spat out and, regarding
this timing as 0 second, strength of its refreshinghnature (refreshing feeling) at this

25  timing and persistence of the strength of refreshing nature (refreshing feeling) 3 minutes
thereafter were evaluated.
[0104]

As a result of this, 8 of the 10 panels answered that the sample containing (35)-

l-menthyl 3-hydroxybutyrate has stronger refreshing nature (refreshing feeling) and
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e4 .. Conponents Bl endi ng amount (wei ght % 1-Menthol (3S)-1-nenthyl
3- hydroxybutyrate obtained in Exanple 1 3-1-Menthoxypropane-1, 2-di ol

Vani | | yl

et hyl ether Pepperm nt type flavor (nfd. by Takasago

International Corp.) 30.0 1.0 1.0 0.1 balance Total 100.00 (Exanple
9: Tooth brushing jelly) A tooth brushing jelly was prepared in
accordance with the follow ng 5prescription. [0114] <Tooth brushing
jelly presskephittemesyjodSier Fetshutitg Goripommparsson with the case of menthol

10

15

20

25

30

alone.

In addition, even when 3 minutes passed after the spitting out, 9 of the 10
panels answered that the sample containing (38)-1-menthyl 3-hydroxybutyrate has a
persisting feeling of stronger refreshing nature in comparison with the case of menthol
alone.

[0105]
(Example 6: Synergistic effect when vanilly! butyl ether is added)

Using the (38)-1-menthyl 3-hydroxybutyrate obtained in Example 1, a sensate
composition containing 0.5% by weight of vanillyl butyl ether as a warming component
was prepared. Oral sensory evaluation was carried out by preparing 1,000 ml of'a 20
ppm aqueous solution of the thus prepared sensate composition, and the oral sensory
evaluation was carried out also on a 20 ppm aqueous solution of (3S)-1-menthyl 3-
hydroxybutyrate alone as a comparison.

[0106]

In this connection, the evaluation was carried out by ten professional panels
having 5 years or more of experience, in which 10 ml of each of the above-mentioned
aqueous solutions was kept in the moutﬁ for 10 seconds and then spat out and, regarding
this timing as 0 second, strength of its refreshing nature (refreshing feeling) at this
timing and persistence of the strength of refreshing nature (refreshing feeling) 3 minutes
thereafter were evaluated.

[0107]
As a result of this, all of the 10 panels answered that the sample containing

vanillyl butyl ether has a stronger refreshing nature (refreshing feeling) after 0 second
(just after) in comparison with the case of (3S)-1-menthyl 3-hydroxybutyrate alone. In
addition, even after a lapse of 3 minutes, all of the 10 panels answered that the sample
containing vanillyl buty! ether has a stronger refreshing nature (refreshing feeling) in
comparison with the case of (3S)-l-menthyl 3-hydroxybutyrate alone.

[0108]

As is evident from Examples 2 to 6, it can be seen that all of the evaluations by
(38)-1-menthyl 3-hydroxybutyrate alone and evaluations by its joint use with menthol
and joint use with vanillyl butyl ether are very good.

[0109]
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Bl endi ng amobunt (g) G ycerin 20.00 Sodium | auryl sulfate 30% 5. 00
Silicon dioxide 20.00 (SYLOPURE 30, nfd. by Fuji Silysia Chem cal
Ltd.) Sodium benzoate 0.10 Sodi um saccharin 0.20 CMC sodi um 0. 40
Fl avor or fragrance conposition prepared in Exanple 8 1.00 Sor bitol
70% bal ance Total 100.00 10[0116] The tooth brushing jelly prepared
based on the above-nentioned prescription

(Example 7: Toothpaste)

A toothpaste preparation was prepared in accordance with the following

prescription by using the (35)-1-menthyl 3-hydroxybutyrate having 90%e.e. prepared in

Example 4.

5 [0110]
<Toothpaste prescription>
[Table 3]
(Components) Blending amount (g)
I-Menthol 0.25
90%e.¢e. (3S)-l-menthyl 3-hydroxybutyrate 0.05
Calcium hydrogenphosphate (dihydrate) 50.00
Glycerin 25.00
Sodium lauryl sulfate ‘ 1.40
Carboxymethylcellulose sodium 1.50
Sodium saccharin 0.20
Sodium benzoate 0.10
Strawberry type flavor (mfd. by Takasago International Corp.) 0.70
Purified water balance
Total 100.00

[0111]
The toothpaste preparation prepared based on the above-mentioned prescription
10  was possessed of a cool and refreshing feeling in the oral cavity, and there was no
bitterness. In comparison with a toothpaste preparation which did not use the (38)-1-
menthyl 3-hydroxybutyrate of the invention, the toothpaste preparation of the above-
mentioned prescription was possessed of a long-continuing cool and refreshing flavor,
and consistency of its flavor or fragrance was observed.
15 [0112]
(Example 8: Flavor or fragrance composition)
A flavor or fragrance composition comprising a sensate composition was
prepared in the usual way in accordance with the following prescription.
<Flavor or fragrance composition prescription>
20 [0113]
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was possessed of a cool and refreshing feeling in the oral cavity. In
conparison wwth a tooth brushing jelly which did not use the
(3S)-1-nent hyl 3-hydroxybutyrate of the invention, little bitterness
was felt in the above tooth brushing jelly and the tooth 15 brushing
jelly was possessed of a |ong-continuing cool and refreshing

cool -feeling and is excellent in aroma persistency of the flavor.
[0117] (EXatpde 10: Chewing gum) A chewing gum was prepared in
accordan%n\rqﬁ&nF {she followi ng prescription. [0118] <ChepicRding4Mount
prescription> %119] 5Tabl e 6 (Conponents) Bl endi ng ciITDUI’lE 8(1&) %

1- Ment h¢l—0-01 Shie

/ QQ\ 1-ment hvl 3 H IR |
= Ty 14 AT C LI I_/\allplc

0.01 QuilBdswhaa. 00 Corn syrup (42 DE) 6.70 Glycerl |

h\lrlr nvuhuf Mt
OX

(38)-1-menthyl 3-hydroxybutyrate obtained in Example 1 1.0
3-1-Menthoxypropane-1,2-diol 1.0
Vanillyl ethyl ether 0.1
Peppermint type flavor (mfd. by Takasago International Corp.) balance
Total 100.00

(Example 9: Tooth brushing jelly)
A tooth brushing jelly was prepared in accordance with the following

5  prescription.
[0114]
<Tooth brushing jelly prescription>
[0115]
[Table 5]
Components Blending amount (g)
Glycerin 20.00
Sodium laury! sulfate 30% 5.00
Silicon dioxide 20.00
(SYLOPURE 30, mfd. by Fuji Silysia Chemical Ltd.)

Sodium benzoate 0.10
Sodium saccharin 0.20
CMC sodium 0.40
Flavor or fragrance composition prepared in Example 8 1.00
Sorbitol 70% balance
Total 100.00

10 [0116]

The tooth brushing jelly prepared based on the above-mentioned prescription

was possessed of a cool and refreshing feeling in the oral cavity. In comparison with a
tooth brushing jelly which did not use the (3S)-I-menthyl 3-hydroxybutyrate of the
invention, little bitterness was felt in the above tooth brushing jelly and the tooth

15  brushing jelly was possessed of a long-continuing cool and refreshing cool-feeling and

is excellent in aroma persistency of the flavor.

[0117]
(Example 10: Chewing gum)
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1. 10 Sucrose 67.18 Pepperm nt type flavor (nfd. by Takasago
International Corp.) 1.00 Total 100.00 [0120] The chew ng gum
prepared based on the above-nentioned prescription was possessed of a
| ong-continuing cool and refreshing flavor, and has a flavor in
conmparison with a chewi ng gum which did not use the (3S)-1-nenthyl 3-
10 hydroxybutyrate of the invention. [0121] (Exanple 11: Flavor or
fragrance conp@séheving gum was préparédamarccarartacayjttathc dolbwwipg prascuption.
conpr|5|zglﬁﬂsensate conposition was prepared in the usual way in
accordan th the follow ng prescription. 15[0122] <Flavor or

fragrance(m@ﬁmg§%hn@ﬂ$gﬁ ;s> ption> [0123]  Table 7 (Conponents)
Bl endi ng anount pl e base (nfd. by Tal casago I nternati onal

Corp.) 8[®
5 [TabIe 6]
Blending
(Components) amount (g)
1-Menthol 0.01
(35)-l-menthyl 3-hydroxybutyrate obtained in Example 1 0.01
Gum base 24.00
Corn syrup (42 DE) 6.70
Glycerin 1.10
Sucrose 67.18
Peppermint type flavor (mfd. by Takasago International Corp.) 1.00
Total 100.00
[0120]

The chewing gum prepared based on the above-mentioned prescription was
possessed of a long-continuing cool and refreshing flavor, and has a flavor in
comparison with a chewing gum which did not use the (3S)-1-menthyl 3-

10 hydroxybutyrate of the invention. |
[0121]
(Example 11: Flavor or fragrance composition)

A flavor or fragrance 'composition comprising a sensate composition was

prepared in the usual way in accordance with the following prescription.
15  [0122]

<Flavor or fragrance composition prescription>

[0123]

33



Berganmot oil 14.0 Ethyl acetoacetate 5.0 Methyl di hydrojasnonate 23.0

Lauri nal

3.0 Levosandol (nfd. by Takasago International Corp.) 4.0

Orange oil 8.0 10- Oxa- 16- hexadecanol i de 8.0 Phenoxanol (nfd. by |IFF)
6.0 Styralyl acetate 3.0 Thesaron (nfd. by Takasago | nternati onal
Corp.) 8.0 (3S)-1-nenthyl 3-hydroxybutyrate obtained in Exanple 1
30.0 Total 120.0

10

[Table 7]

(Components) Blending amount (g)
Apple base (mfd. by Takasago International Corp.) 8.0
Bergamot oil 14.0
Ethyl acetoacetate 5.0
Methyl dihydrojasmonate 23.0
Laurinal 3.0
Levosandol (mfd. by Takasago International Corp.) 4.0
Orange oil 3.0
10-Oxa-16-hexadecanolide 8.0
Phenoxanol (mfd. by IFF) 6.0
Styralyl acetate 3.0
Thesaron (mfd. by Takasago International Corp.) 8.0
(3S)-I-menthyl 3-hydroxybutyrate obtained in Example 1 30.0
Total 120.0
[0124]

(Example 12: Shampoo)

In accordance with the following prescription, 100 g of shampoo scented with
1.0% of the flavor or fragrance composition of the above-mentioned Example 11 was
prepared. This product was possessed of a cool-feeling and maintained its cooling
effect, and was possessed of excellent aroma diffusivity and persistency in comparison
with a shampoo in which a flavor or fragrance composition which does not comprise the

(38)-1-menthyl 3-hydroxybutyrate of the invention was added.

[0125]

<Shampoo prescription>

[0126]

[Table §]

{Components) Blending amount (g)
Polyoxyethylene lauryl ether sodium sulfate 14.00
Amidopropylbetaine Laurate 4.00
Coconut oil fatty acid diethanolamide 3.00
Cationized cellulose 0.50
Ethylene glycol distearate 1.00
Ethyl p-oxybenzoate 0.25
Citric acid proper amount
Flavor or fragrance composition of Example 11 1.00
Purified water balance
Total 100.00
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[0124] (Exanple 12: Shanpoo) In accordance with the foll ow ng
prescription, 100 g of shanmpoo scented with 51.0% of the flavor or
fragrance conposition of the above-nentioned Exanple 11 was prepared.
Thi s product was possessed of a cool-feeling and maintained its
cooling effect, and was possessed of excellent aroma diffusivity and
persistency in conparison with a shanpoo in which a flavor or
fragrancd0t¥fposi ti on whi ch does not conprise the (3S)-1-nenthyl

3- hydroxybutyrate of the invention was added. 10[0125] <Shanpoo
prescription> [Alft@eph TeEmb@in@dspbiie mrentish barti regn dessuibed hepeinabove,
Pol yoxyet hyl ene | auryl ether sodium sul fate Am dopropyl bet ai ne

Laur at e Cochwention is nbalimiteditsi e dbevehrsuitedictdbodmmenth ibrbehndas dagriassat
Et hyl ene gl ycol distearate Ethyl p-oxybenzoate Citric acid Flavor or
f r agr anc dyonedifising inormriofis Bepsrpitbiniascppg léscabedyatthe clano0o 4. 00 3. 00

0.50 1.00 0.25
5 This application is based on Japanese Patent Application No. 2009-106604

filed on April 24, 2009, the contents of which are hereby incorporated by reference.

Industrial Applicability
[0128]

10 The (3S)-I-menthyl 3-hydroxybutyrate to be used in the invention is a cooling
component which, in comparison with its racemate, does not have undesirable stimulus,
bitterness and the like and is excellent in the persistency of refresh-feeling and cool-
feeling. In addition, according to the invention, there can be provided a sensate
composition, which comprises the aforementioned compound that has no bitterness, is

15  excellent in sense stimulus effect such as cooling effect and is also excellent in the
persistency of these effects, and a flavor or fragrance composition, food or drink,
fragrance or cosmetic, daily necessities and household goods, oral composition or

pharmaceutical, which comprises said sensate composition.
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proper anmount 1.00 bal ance Total 100.00 [0127] Al t hough the
enbodi nents of the invention have been descri bed herei nabove, the
invention is not limted to the above descri bed enbodi nents, but can
be carried out by nodifying in various ways within a scope descri bed
in the clains. 5This application is based on Japanese Patent
Application No. 2009-106604 filed on April 24, 2009, the contents of
whi ch are hereby incorporated by re€CbAdMSe. | ndustrial Applicability
[0128] 10The (3S)-I-nenthyl 3-hydroxybutyrate to be used in the
invention is a cooling conponent which, in conmparison with its
racemat e, does]nop dralifg dpae somptikiag $39)ALhesthyld-hydoxndssyraiedepriogentddk e
and is excellent jn the persistency of refresh-feeling and cool -
feeling.bYﬂmﬁ@HPFP&RE according to the invention, there can be
provigled a sen éhqpnposition, whi ch conprises the aforenenti oned
conpound that has_no bitterness, is 15 excellent in sense stimnulus
ef fect such as copling effect and is also excellent in the

persi stency of se efdecto, and a flavor or fragrance conposition,
food or drink, anclge orf cosnetic, daily netéssities and househol d

goods, oral conpos h pkar maceutical, which conprises said
sensate conpositi®gn. CLAIM 1. A cooling agent conprising
(3S) - 1- nent hyl 3-/%*drox'ybutyrat e represented by the forrmula (I):
5[ Chem 1] 2. The cooling agent according to claim1,

wherein an optical purity at the 3- position hydroxyl group of the

-1- - I 0,
(35)-1-ment hyl 2.3 Ji%g Eg&%%ue}ggﬂt%cgofdlsngﬁg éi

position hydroxyl group of the (3S)-1-menthyl 3-hydroxybutyrate is 50% e.c. or more.

a?r'nel', wherein a1t optical purity at the 3-

10
3. A sensate composition comprising:
(3S)-l-menthyl 3-hydroxybutyrate represented by the formula (I); and
at least one component selected from the group consisting of a cooling
component other than the (3S)-1-menthyl 3-hydroxybutyrate and a warming component.
15
4, The sensate composition according to claim 3, wherein an optical purity at
the 3-position hydroxyl group of the (3S)-l-menthy! 3-hydroxybutyrate is 50% e.e. or

more.

20 5. The sensate composition according to claim 3 or 4, wherein the cooling
component other than the (3S)-l-menthyl 3-hydroxybutyrate is at least one component
selected from the group consisting of menthol, menthone, camphor, pulegol, isopulegol,
cineol, mint oil, peppermint oil, spearmint oil, eucalyptus oil, 3-I-menthoxypropane-1,2-
diol, N-alkyl-p-menthane-3-carboxamide, 3--menthoxy-2-methylpropane-1,2-diol, p-

25  menthane-3,8-diol, 2-l-menthoxyethanol, 3-1-menthoxypropanol, 1-menthyl lactate,
menthone glycerol ketal, menthyl succinate, menthyl glutarate, dimenthyl glutarate and

N-methyl-2,2-isopropylmethyl-3-methyl butanamide.

6. The sensate composition according to claim 3 or 4, wherein the warming

30 component is at least one component selected from the group consisting of vanillyl
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10 3. A sensate conposition conprising: (3S)-1-nenthyl

3- hydroxybutyrate represented by the fornmula (1); and at |east one
conponent selected fromthe group consisting of a cooling conponent
ot her than the (3S)-1-nenthyl 3-hydroxybutyrate and a warm ng
conmponent. 15 4. The sensate conposition according to claim 3,
wherein an optical purity at the 3-position hydroxyl group of the
(39)-1- nemymyﬂzeﬁvbmybmpywm; mnumn@e&p}eere glyitrol At etaﬂazanﬂrha
sensat e conpos t| on ac rdl ng to cl ai ?1 k\/}i}g the cool i Fgla
conponen®Pr %‘?‘C% BBEEA Va%‘ HWH% dt ¥ ]a?lgmihgx%ﬂle St
one comgtﬁﬁhylsﬁbﬁﬁ&&ﬁaﬂ uqmﬁehﬁmg?ﬂumﬁgcm@ mridﬂ@d%xﬁﬁéﬁﬁpu 3-dioxolan,

nment hone, canphor, pul egol, isopu cineol, ni nt oil Elep perm nt

oi |, speér(hmﬂmxwmeﬂwwﬁthyslr@iyﬁ “methoxznheny Py pi-digxaliand-d-mefthpxy-

N- | kyl - p- ,
R e e
2 1- ment hmhgéeﬁwmﬂyphﬁ}yb—hé{dlch@igxp Fldbmnﬂmeme‘ihM')yZ @ an@th@xy- rent hone

gl ycerol ket hlI;#I CI nat nmen | ut arat e, di

gl ut ar at & ‘i‘i‘? @%ﬁ di Ellns‘(ﬁ IW?}@#%QPgP}F%tOﬁI J&é@m

6. The sgn@af aemm@ﬁ(bﬁyh@racmnmmdb,qambanomoaesm Jdpanmteqm@per ednact,
war m ng 30 conmponent is_at | east oge conponent selected fromth

gr oup coﬁ@ﬁg?@ﬂ@s%ﬁhwaﬂiFW%how@FHy b%ﬁﬂ@ﬁmrﬁﬁﬁPFl VI OERIPETLY
van|h+|nsﬁk&9%hene gl ycol acetal, ethyl vanillin propyl ene glyco
aceta capsal ci n, glngerol van|IIyI butyl ether,

4- (1- ment hoxynet hyl ) - phenyl 1, 3-di oxol an,

4 (1- mont hoxy it nin 32t pafadiadd CHARIRIERRMEE GRS A¥RNI. |
21- E i me nhpmaoxyblﬁmtmpl)es?tédiby ﬁmtﬂmm;lg Ko rdyéb)}b&d & diinx ? ﬂlg.ﬂr(}j ?nggl(;?t of
47 (1- monPROLIED AdH S ed g ordRip HmetaR S B RE Ny A e o R,

vani hin acetals, red pepper oil, red pepper ol eoresin, ginger
ol eoresin, nonylic acid van| 1yl am de, .janmbu o eorgzé n, J panese
pepper extract 8- sAReHawIor frageansheRImpgsitionsacqariing o r%’éﬁ‘ber

extract, ngﬁh@em P 5glg§n ﬁf&}ogjg%%dfﬁ@;ﬁetﬁi@%s]) -I-menthy}-3 Pﬁ/cfrba?%ﬁfyr%

fragrance conposrtion c nprising ( 3- hydroxybutyrate
r epr eseniei%y.ct lembrsr nul a (1) described in claim1 in an anount of
0.001 to 90 wei ght % based on the total amount of the flavor or
fragrance conposition. 15 8. The flavor or fragrance

conpg®i ti on acgor dipgrgdicd comprising (3Smaneimylahhymbkmﬂtyrpmrrbpxysmedtme

30300:' tel ?}grth é'gltllg)&szi@gc %’légﬂ’l? fﬁlﬁ%}’gt a%ﬁ%g{lrt?% OC@I%EQ%%?%%ef })r? thleS
3- hydr ox Y&MtaYﬁcﬁﬁ@ofﬁBT?&ﬁz@{ QfheRin tHRGH @I Riccted RS @id 266b Eohststiag BT 1

in an anount of 0.000I to 30 wei ght % based on, the total_ anount of the
product , afprst e drinkha figgwace or ¢C§m§§1: ecdaily repesitien andhenssheld 88p<y PRy of

a food o snetic, a daily necessities and
ra‘ﬂEb@Eos@oJ%x?cng At fnaldutic

househol d 'goo onp05|t|on and a pharnmaceutical. 25
25

10. The product according to claim 9, wherein an optical purity at the 3-

position hydroxyl group of the (3S)-l-menthyl 3-hydroxybutyrate is 50% e.e. or more.
11. A flavor or fragrance composition comprising the sensate composition

30 according to claim 3 or 4 in an amount of0.001 to 90 weight% based on the total

amount of the flavor or fragrance composition.
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10. The product according to claim9, wherein an optical purity at
the 3- position hydroxyl group of the (3S)-1-nenthyl
3-hydroxybutyrate is 50%e.e. or nore. 11. A flavor or
fragrance conposition conprising the sensate conposition 30 accordi ng
toclaim3 or 4 in an anmobunt of 0.001 to 90 wei ght % based on t he
total amount of the flavor or fragrance conposition. 12, A
fl avor or fragilanca ftaoposfregrancecommosition gompeisivg tkrateasato apoRetiian
according tao.,claimb i t 0, .0 .9 j 0 e
t ot al an%ﬁ‘fﬂrdlgg%? ﬁléurfl PQG%{# a%gﬁ roggogéaor}ctgggé‘N rr"%glgi/ol‘iﬁ(l)gﬁé.1 8@1}\{?’&3%? %?' 8{\3%erer
f r agr anc ehecaiposi fragmneoegipasitiong. t he sensate conposition according to
claim6 in an anount of 0.001 to 90 wei ght % based on the total anopunt
of the flavor or fragrance conposition. 14. A product conprising the

sensage conposi}i Of BEEPLHAFAGak@ GhioBitidn @bmpridilg it @AsASBoAbosHion
0.0001 to 30 wei ght% based on the total anount of the prod

% ba ) uct,
wher ei n eerording duieleim § 18 an aposet 9f 0 1t RS Ogredehs Ve based gn Ffﬁ'gw@f aopRf
or drink i.c, a daily necessities and househol d
goods, aﬁhegfrl%{c’?g{)%%%g{l%%n iangfo?;ll' pharmaceutical . 1515. A product
conprising the sensate conposition according to claim5 in an anount
of 0.0001 to 30,wei,ght % based.on the total anmount of th r {
wherein the pr ?j“ucfs‘%irg‘{%c Fepg f’}grﬁe?ﬁ?iec rn&oﬁi{l&l)lnagfosr K &88%%2%%0%
or gno NKin & irfla@rtaﬂomoon 16 86 Meidht% basslbdd the netelandunt ef thepdodetysehol d
goods, an _oral conpositiop and a pharnmaceutical. .2Q16, odyct
conpri si H@le{%ﬂ@é’ﬁ% Célscﬁ?[]?ﬁ@g&fql% CREW SHHUPS OEPg‘?% %%Fﬁi(a?l EL g
of 0.000%, ta3RcWelglf Socbasad 108 hhhihbRiRbdamm WMl BinpbiitloRbRdiHCT ,
wherein tﬂe product i's selected fromthe group consisting of a food
or dri nkphamfacejicahce or cosmetic, a daily necessities and househol d
goods, an oral conposition and a pharmaceutical. 2517. A nethod for
produci ng (3S)-1-nenthyl 3-hydroxybutyrate represented by the fornula
(1):15Chem 3]18 QA pEoduct 4dfidsing thewhnwate conprsitbesicsuridjngdd iclagm 5 in an

1- ment hyl acet qacet.at.e.repr. ted, by .the formula.(l]l 0,30, .
asynmet ?/P’EIOMQ@@FP g h : el?@%g?ﬁsedz?ly ﬂ]fgf)mjl'ﬁr@o%tolﬁglhe 1%%?“%’98%3@&56
(39) - 1- mprddiivd is SelBated Bxubiib yidtpeoasie@iglbMgfood or drink, a fragrance or cosmetic,

a daily necessities and household goods, an oral composition and a pharmaceutical.

20 16. A product comprising the sensate composition according to claim 6 in an
amount of 0.0001 to 30 weight% based on the total amount of the product, wherein the
product is selected from the group consisting of a food or drink, a fragrance or cosmetic,

a daily necessities and household goods, an oral composition and a pharmaceutical.

25 17. A method for producing (3S)-1-menthyl 3-hydroxybutyrate represented
by the formula (I):
[Chem. 3]
0 OH

OJ\)\ ' (1)

which comprises subjecting 1-menthyl acetoacetate represented by the formula (II) to

30  asymmetric hydrogenation:
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5 claim 17, which conprises synthesizing the 1-nmenthyl acetoacetate
by subjecting a m xture of 1-nenthol and nethyl acetoacetate to
transesterification in the absence of a catalyst or in the presence
of a protonic acid catalyst, and in the absence of a solvent or in an
al i phati c hydrocarbon having 5 to 8 carbon atons. 1019. A nethod for
inparting a cooling sensation to a flavor or fragrance conposition, a
food or drink, [@hdmadrance or cosnetic, a daily necessities and
househol d goods,y an oral conposition or a pharnaceutical, which
conprises addi nd _(3S)-1-nenthyl 3-hydroxybutyrate represented by the
formula (1) de bed®i n €laim 17 to the flavor or fragrance

conposi tion, flQod i

Qr i fragrance or cosméfilc, daily necessities
and 15househol d¥goofls, ©ral conposition or pharmaceutical . 20.
The nethod accgiding to claim19, wherein an optical purity at the 3-
posi ti on hydroxyl group of the (3S)-1-nenthyl 3-hydroxybutyrate is
50%e.e. or nore. 20
18. The method for producing (35)-l-menthyl 3-hydroxybutyrate according to
5 claim 17, which comprises synthesizing the l-menthyl acetoacetate by subjecting a
mixture of l-menthol and methyl acetoacetate to transesterification in the absence of a
catalyst or in the presence of a protonic acid catalyst, and in the absence of a solvent or

in an aliphatic hydrocarbon having 5 to 8 carbon atoms.

10 19. A method for imparting a cooling sensation to a flavor or fragrance
composition, a food or drink, a fragrance or cosmetic, a daily necessities and household
goods, an oral composition or a pharmaceutical, which comprises adding (3S)-1-menthyl
3-hydroxybutyrate represented by the formula (I) described in claim 17 to the flavor or
fragrance composition, food or drink, fragrance or cosmetic, daily necessities and

15  household goods, oral composition or pharmaceutical.

20. The method according to claim 19, wherein an optical purity at the 3-

position hydroxyl group of the (35)-I-menthyl 3-hydroxybutyrate is 50% e.e. or more.

20
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