| - 7 QE C 2004 Use of al pha-Keto Enam ne Derivatives as |Ingredients. 5
The present invention concerns the use of al pha-keto enam ne derivatives
as ingredients. The Miillard reaction of; L-proline with reducing-7 g 2004
nonosacchari des has been extensively studled during the last 10 two decades
in order to gain insights into the formation of volatiles during thermnal
processi ng of cereal products (Tressl et al., J. Agric. Food Chem 1985a,

33, 919-9 Tre et od Chem 1985b, .33,, 924- 928; Tressl
et al. %%Q%IC égod Cﬁ@'r?h%%%&) I‘ﬁ“:ﬁ‘??, SkifAtEVas ;' 3y, c.
Food Chen?6&§€? 400 404; Hel ak et al. J. Agric. Food Chem 1989b,
37, 405-4 ydhues EESp0|ntes et al. J. Agric. Food Chem 1994, 42,
2519-2524). By application of the GC/ ol factonetry techni ques such as 20
Charm anal ysis (Roberts, D.D., Acree, T. In Thermally Generated Fl avors;

Parliment T.H, Mrello MJ., MCGorrin R, Eds.; ACS, Washington DC, 1994,

71-79)s or TAeOREe®drtacinvetit 1 ofoadatysi 8heAGRA) ([JHof sk - He to SERERDSE! €,
P. J. Agric. Food Chem 1998, 46, 2721-2726), the odour-active 25

conpounds Se5arath¥esucsedstanadiandtsect ed i n sol vent extracts of Maillard
reaction systens conposed of L-proline and reducing sugars. Anongst the

vol ati |l es,_detec t he popcorn- | ike s cqnpound
2-acetyl - Fg yrréﬁﬁ 2-TeRet et r 8 drébg?]gﬁﬂ§(xnﬁ%F%e i GeALF#PEd as

the key 3%@@@%@&%&%& mé&%@yﬁr@ﬁeﬁgwélpf sttla@rl@a' |c}{1MrQ_'£_e§§8dlast
gl ucose/ proline m xtures (Hof mann and Schi eberle, J. Agric

1998, %6, t@27@eXEEDs ht hodgh the gedjroripeighos lnto the formation of

volatiles during thermal processing of cereal products

(Tressl et al., J. Agric. Food Chem. 1985a, 33, 919-923;

Tressl et al. J. Agric. Food Chem. 1985b, 33, 924-928; Tressl

et al. J. Agric. Food Chem. 1985c, 33, 1132-1137; Helak et

15 al. J. Agric. Food Chem. 1989%a, 37, 400-404; Helak et al. J.

Agric. Food Chem. 198%b, 37, 405-410; Huyghues-Despointes et

al. J. Agric. Food Chem. 1994, 42, 2519-2524) .

By application of the GC/olfactometry technigues such as
20 Charm analysis (Roberts, D.D., Acree, T. In Thermally
Generated Flavors; Parliment T.H., Morello M.J., McGorrin R.,
Eds.; ACS, Washington DC, 1994, 71-79) or aroma extract
dilution analysis (AEDA) (Hofmann, T., Schieberle, P. J.
Agric. Food Chem. 1998, 46, 2721-2726), the odour-active
25 compounds could be successfully detected in solvent extracts
of Maillard reaction systems composed of L-proline and
reduqing sugars. Amongst the volatiles detected, the popcorn-
like smelling compounds 2-acetyl-l-pyrroline and 2-
acetyltetrahydrepyridine could ke identified as the key
30 contributors to the overall odour of thermally processed
glucose/proline mixtures (Hofmann and Schieberle, J. Agric.

Food Chem. 1998, 46, 2270-2277). Although the major part of



2 - 7 DEC 2001 the volatile reaction products forned during these roasting
processes coul d be unequivocally shown by AEDA to have no odour activity,
it can be not excluded that some of these odourless conpounds mni ght 7é¢pKBA
a certain taste sensation on 5 the tongue such as, e.g. bitterness,
heati ng or cooling. Consequently the sensory attributes of such reaction
products fromreducing carbohydrates and proline were characterised. 10 By
application of the recently devel oped taste dilution analysis (Hofnmann, T.
J. Agric. tEeodv€Cheni 14 998act7pnd PaDHAURGS) £ ormétPL Gutriaet i tissobtahBedngr om
roasted gl ucose/proline. mxtures two conpounds coul d be detected, which
showed anPYPSESHEShseCR8! Rfy %P?@Eﬁvﬁﬁagﬁé tSG1RyUe. PYhdFP e ofpodtmie wepe

found to_BAcher mEd, i s bl oh sgoncent kat i ons WOen.LEa Naxpseocdeoradation.

product 2-hydroxy-3-nethyl -2-cycl openten-1-0one was reacte

of L-prol cdeurAfasss donbatidsn bhyghcokuokechr amatredrapiys thot e coaposndsn
coul d be obtained as 20 pale-yellow oils with a purity of nore than 99 %
GC/ M5 and PEDESAF D [§ She@ 1DsOPYE I EFE D tHeR g uP Y oeapling.

i dentification of these cooling conpounds as 5-nethyl-2-(1
pyrrolidinyl)-2-cyclopenten-1-one (5-MPC) and 3-nethyl-2-(1

pyrrol i di epinse?reydlopearitersdrsaney (B:0MPHut 25 SO sudh DEEaFO04n Abtbaughs

t hese conpounds have been reported earlier by Tressl
from reducing carbohydrates and préline were characterised.

10 By application of the recently developed taste dilution
analysis (Hofmann, T. J. Agric. Food Chem. 1999, 47, 4763~
4768)
on HPLC fractions obtained from zroasted glucose/proline
mixtures two compounds could be detected, which showed an

15 intense cooling effect on the tongue. These compounds were
found to be formed in high concentrations when the hexose
degradation product 2-hydroxy-3-methyl-2-cyclopenten-1-cone
was reacted in the presence of L-proline. After isolation by
column chromatography both compounds could be obtained as

20 pale-yellow oils with a purity of more than 99 %. GC/MS and
1D- and 2D-NMR spectroscopy led to the unequivocal
identification of these cooling compounds as 5-methyl-2-(1-
pyrrolidinyl) -2-cyclopenten-l-one (5-MPC} and 3-methyl-2-(1-
pyrrolidinyl) -2-cyclopenten-1-one (3-MPC).

25

30



et al. (1985c) and Huyghues-Di spointes et al. (1994) , these authors did
not report on the cooling activity of these conpounds when contachfﬂgMﬁmh
t he tongue. 5 Besides 3-MPC and 5-MPC, we identified another cool i ngttac be
conmpound in the glucose/proline nixture hanely 2,5-dinethyl- 4-
(1-pyrrolidinyl) -3 (2H) -furanone (DWPF). 10 15 3-MPC as well as 5-MPC
could easily be synthesised by heating

2 hydr oxys BLaELvL p2:e eloneiten Looge.and mucoli i i 20 aseale ]

et hanol i ¢c’3 on o0 8
3- net hyl -2t cygl operdsxt) - ane myﬁme@r-@ﬁ%@mfespréﬂiaf; I(A g sanal ogya s OVPF
coul d be obtained by reacting 4-hydroxy-2,5- dinethyl-3(2H)-furanone in the
presence afthgrpolddiningh zeprate ¢h diifancioodrinan sheipréyencé ofhesel i ne
under dry- 25 hegting conditions, respectively. The Japanese Patent 7242661
concer ns EﬁmﬁoﬁggﬁlggSHrFRBEEESﬁSOHﬁSBtggﬁngg%ﬁuﬁravour to wheat flour
foods-s This patent concerns flavour emtted fromsuch foods which were

just 30 heated. Hence the patent deals with DWPF as flavour precursor. The
GB Pat entBpid¢6984¥PCcandebn¥PEer vai ndenydlfopen taadie rderdolatnyesc@aisve

interesting co unds for -. 7 C 2004 4 perfunery. rtain al pha-keto
e nos BUBEGERNGH: CHaL STHED=2AFA CASHEL BRGE My TATOI: chrmsdt TS by ¢ he
synthesi54oﬁl_?pbgblgg@ﬁgmmdg4gﬁ)T@grghghgf(bm@Fpnesent invention is to
have a group o

10
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3-MPC as well as 5-MPC could easily be synthesised by heating
2-hydroxy-3-methyl-2-cyclopenten-1-one and pyrrolidinium
20 acetate in ethanolic solution or by dry-heating of 2-hydroxy-
3-methyl-2-cyclopenten-l-one in the presence of proline. In
analogy, DMPF could be obtained by reacting 4-hydroxy-2,5-
dimethyl-3 (2H) -furanone in the presence of pyrrolidinium
acetate in ethancl or in the presence of proline under dry-

25 heating conditions, respectively.

The Japanese Patent 7242661 concexrns DMPF as flavouring
compound to impart flavour to wheat flour foods. This patent
concerns flavour emitted from such foods which were just
30 heated. Hence the patent deals with DMPF as flavour
precursor. The GB Patent No. 1096427 concerns certain

cyclopentanone derivatives as interesting compounds for



conpounds havi ng excel l ent characteristics when used as an |ngred|fm% ﬁ@g
nore particularly as cooling agents in foods or other conpositions
contrast to nenthol that exhibits a stfong mint-like odour, these
conpounds possess no or only a 10 faint odour and do not nodify the arona
of a food or other conpositions. The object of the present invention is
the use of a conmpound of the general fornula R2 15 (A) alone or in

combi nat iafif e Ap. | 00F € eNb15Rk kaPE, HARTRIIC ardNATLBEN! | SAL %@5 of

perfume conpositions, wherein R is taken fromthe group consistin

- N—Pyrr@umdlmyhtlonNdwanaynyhsZﬁntdnm@ﬂnamefdlébhylﬁhe synthesis
N-(2-carb yrroI|d| N- (2- Met hoxycar bonyl -pyrrolidinyl) R2 is taken
fromthe 3?%35‘%%%%'%? g of : 30 - Hydrogen - Methyl 5 X is taken from
the group consisting of : - Methylen - Ethyliden 5 - 1-Propyliden

5 The aim of the present invention is to have a group of
compounds having excellent characteristics when used as an
ingredient and more particularly as cooling agents in foods

- or other compositions. In contrast to menthol that exhibits a
strong mint-like odour, these compounds possess no or only a
10 faint odour and do not modify the aroma of a food or other

compositions.

The cbject of the present invention is the use of a compound

of the general formula

15

alone or in combination, as an ingredient for food, cosmetic,
pharmaceutical and perfume compositions, wherein
20

Rl is taken from the group consisting of

- N-Pyrrolidinyl
- N-Pyridinyl
25 - N- (amino-diethyl)
- N-(2-carboxy-pyrrclidinyl)
- N- (2-Methoxycarbonyl-pyrrolidinyl)

R2 is taken from the group consisting of
30

- Hydrogen

- Methyl



- Oxy radical Y is taken fromthe group consisting of : 10 - Methylen -
Ethyliden - 1-Propyliden - Oxy radical - Ethan-1,2-diyl 15 -
Ethen-1,2-diyl - Propan-1,2-diyl - Ethan-l-oxy-1-yl. - 7 DE 2fl Q4 gQ bobs
the present specification, alone neans hat only one conpound of general
formula (A) can be used. But, it is also possible according to the
I nvention, to use several conpounds of general fornmula (A) in the sane
conposition, 25 |n a first _preferred enbodi nent of the general conmpound of
the inveni &R, tRECRs FROPY tHE CIORP Corgiiss iRgdidgen, X is Methylen and Y
is Ethyliden (5-MPC). In a second preferred enbodinent of the general
conpound ofMéhbyilavention, RL is N Pyrrolidinyl, R2 is Methyl, X is Oxy
radi cal andethiygide@nMethylen (MPF). In a third preferred enbodi nent of the
genera conpoppdpofithe invention, R is NPyrrolidinyl, R2 is Methyl, X
i s Methyl ennapd, Yaig6xy radical (4-nethyl-3-(I-
pyrrolidinyl)=2(5H)-furanone, 2(5HMPF). In a fourth preferred enbodi nent
of the geperal, c ound of .the 35 invention, R is N-Pyrrolidinyl, R2 is
Net hyl , Rt E?ﬁ%ﬁ géﬁ’maﬁ&‘evgil’é’u&ﬁofl&disgé@g( BE5di net hyl - 3- (I -
pyrrolidinyl) -2 (5H) -furanone, 2 (5HDWF) . ... 7 DEC 2004
10 -"Methylen

- Ethyliden

- 1-Propyliden

- Oxy radical

- Ethan-1,2-divyl

15 - Ethen-1,2-diyl
- Propan-1,2-divyl
- Ethan-l-oxy-1-yl.

20 In the present specification, alone means that only one
compound o©f general formula (A) can be used. But, it is also
possible according to the invention, to use several compounds

of general formula (A) in the same composition.

25 .In a first preferred embodiment of the general compound of
the invention, Rl is N-Pyrrolidinyl, R2 is Hydrogen, X is
Methylen and Y is Ethyliden (5-MPC). In a second preferred
embodiment of the general compound of the invention, R1 is N-
Pyrrolidinyl, R2 1is Methyl, X is Oxy radical and Y is

30 Methylen (MPF). In a third preferred embodiment of the
general compound of the invention, R1 is N-Pyrroclidinyl, R2
is Methyl, X is Methylen and Y is Oxy radical (4-methyl-3-{(1i-
pyrrolidinyl) -2 (5H} -furanone, 2 (5H)MPF) . In a fourth
preferred embodiment o©of the general compcund of the

35 invention, Rl is N-Pyrroiidinyl, R2 1is Methyl, X 1is
Ethyliden and Y is Oxy  radical (4,5-dimethyl-3-(1-
pyrrolidinyl) -2 (5H) -furanone, 2 (5H)DMPF) .



6 In the case of a food conposition, said conposition is taken fromthe
group consisting of chocol ate, ice-cream beverages, sugar confectioh@fy 004
and petfood. 5 In the case of a cosnmetie conposition, said composition is
taken fromthe group consisting of all topically usable cosnetic
conpositions. In the case of a perfune conposition, said conpositionis 10
taken fromthe group consisting of alcohol-based or aqueous- based

conposi t imnsthdheageowdt 0ffddie cmmumed &f, g@@ﬁaaboﬁgbwk@oﬁ%@ &l ang, or

in conbination is conprised between 0.01 and 3000 ng/kg from 15 the whol e
conposi t i forem Ashe| grady fensishedgabbvehorhe atbové ceremeiaonedeompaarls of

general f | a e used for .the _.coqling effect they can induce to the
e e Rk | AbAoHRESS

conposi tions where e§on3F ! ©920 General procedure for t he

synt hesis of cooling substances of the general fornula (A) An ethanolic
solution (e.g. 600 nm) of a cyclic enolone 25 compound (e.g. 100 mmol) nay
be refl uxed FRet HaSs eSEnde GPseeful roFampafdunrs . (e&aid 400mposliyioh ars

am no co ( rrqolidine) and acetic aci or_ several hours (e.qg.
1-5 h) _ ﬁq?%? c%ocﬁ? nd 1o PSS e 8%?%?’89 t?ng s%d/erﬁowlglé'r in
vacuo antcddwet £Si cepdBYt benkaken up in water. The pH may 30 be adj usted
to 10 with a sodi um hydroxi de solution (e.g. 30% in water). The solution

may then be extracted with an organic solvent (e.g. diethyl ether), the
Conb'nediﬂ{g%ﬂECc&%&gr%f7aa perfume composition, said composition is
10 taken from the group consisting of alcohol-based or agueous-

based compositions.

The amount of the compound of general formula (A), alone or
in combination is comprised between 0.01 and 3000 mg/kg from
15 the whole compositicn. As already mentioned above, the above
mentioned compounds of general formula (A) are used for the
cooling effect they can induce to the compositions where they

are introduced.

20
General procedur r the synthesis of i ubstance £

the general formula (A

An ethanolic solution (e.g. 600 mL) of a cyclic enolone
25 compound (e.g. 100 mmol) may be refluxed in the presence of
eguimolar amounts ({(e.g. 400 mmol) of an amino compound (e.g.
pyrrolidine) and acetic acid for several hours (e.g. 1-5 h).
After cooling to room temperature, the solvent may be removed
in vacuo and the residue may be taken up in water. The pH may
30 be adjusted to 10 with a sodium hydroxide solution (e.g. 30%
in water). The solution may then be extracted with an organic

solvent (e.g. diethyl ether), the combined organic layers



-7 DEC 2004 washed with an aqueous sol ution of sodium carbonate (e.g. 200
m.; 0.5 nol/L), dried over sodium sul phate and then freed from sol V}em«:tE }ﬂm
vacuo. The target conpounds may further jpe purified by colum

chromat ography on al um ni um oxi de (basic, 5 activity II1-1V, Merck,

Dar mst adt, Germany). Chromatography nmay be perfornmed using various organic
sol vents in different ratios such as for exanple hexane (e.g. 200 m),

400 ) B Gt arhe et 00T ne R T st almea e R

di et hyl ether ovey helf/meed cﬁi"D@ﬂi s@kvendod Tuw agud pabier dimg thert af getq
conpound. The coqgounds in Table 1 can be synthesised according to this
general pFBBediftvent | in vacyg. JPpa Saygsre cPmEssBldshgmepnpourider be

Zyu’;grezl(jsg gsglr C)n f thgﬁ£3ﬁ%@%€€§%Yl gn nyllj.lménlum oxide (basic,

met hyls 2- ayctopert eI[Ei Ume M8rWRC) Darmstadt, Germany). Chromatogra h
cycl opent en-1 - one5- Met hyl - 2- (1-pyrrolidinyl)-2- cyclopenten-I-one l\%)C)
2- Hydr oxymeypbﬁerﬁecﬁfr%rsﬂ%twm@ Yar pPper PaPAphYy- Bolvents in Sfedrent

(r:rilehglpeﬁt gﬁEFB%‘:QtS [besz(?f p: Bgl’l%i I%y‘la') exanﬁ opent &h-1-6R8 (5mM3| pO
2- Hydroxyhaxanet/ld)ileamyrle&tlbﬂrhy(le—§d|7et3hyl4@m (- 2, Qesdonei@ithyl ether
met hyl - 2- I(_e(.)g? 3:7, 400 ml), and diethyl ether {(e.g. 400 ml). The
10 fraction obtained with diethyl ether may be freed from
solvent in vacuo affording the target compound. The compounds
in Table 1 can be synthesised according to this general

procedure.



cycl openten-1 -one(3-MdeaC) 5-Methyl-2-diethyl am no-2-cycl openten- |-one
(5-MdeaC) 2-Hydroxy-3-L-Proline3-Mthyl-2-(2-carboxy-I-pyrrolidinyl)-
met hyl - 2- 2- cycl opent ene-1 -one (3-MProC) cycl openten-|-one “EEe 200k
2- Hydr oxy- 3- L- Prol i ne5- Met hyl - 2- (2- met h@xycar bonyl - | -

met hyl - 2- net hyl esterpyrrolidi-nyl)-2-cycl o-pentene-i-one

cycl opent en-1-one(S- Mreproc)

2- Hydr oxy- 3- Pyrrolidi ne5- Et hyl-2- (1-pyrrolidinyl)-2-

et hyl - 2- OmLp@eﬂt efab19R§ EMﬁbQﬁﬁaEeByhtﬁ'&%(léeEPC) 2- Hydroxy- 3, 5-Pyrrolid
4ne3, 5-Di net hyl - 2- (I -pyrrolidinyl)-2-"di nethyl - 2-cycl opent en- 1- one
(3,5-DMPC) cycl openten-1-one

2-Hydroxy-3 4-Pyrrolidine3 4-Dinethyl-2-(l-pyrrolidinyl)-2-

di et hyl -|2- cycl opent en-1 -|one (3, 4- DMPC)
cycl opent|ER2t25fie4 5. D rrFiAﬂV?es? (l-pyrr nTaIrHFﬁ\ﬁof‘P%ndrsyrl openten-|-one
(4,5 DIVPC)z-ﬂyd-xBéslpmcy 3- Py lppﬁidldan@ﬁ Met hy e 2n1l2pYT 0k k6l i hy 1122 -
met hyl - 2-|eyehahexen-1 -ong (3- MPCH) cyclopenten-1-one (3-MPC)
cycl ohexgrybreabedat Byd -|2- ( 1- pyrrcli dijny-beti2yl -y ¢l -@hexenidingne 2(-6- MPCH)
2, 5- Di netlhyl - 4-Pyrrolidine2, 5- D' ~net hy{l cy41 b6befpyhr Dldndi s Mpe8( 2H) -
hydr oxy- 3 2H\ f ur anone (IlNDF) f ur anone .
4- Hydr oxy SHWPP‘EH di ne5-|WEPHHEIRS (1 - pyri O yr it %?Fqldm?'l) "2
net hyl - 3(| 2 -3‘f1w2anone ( VRF) cyclopenten-1- 3-MPipC)
cyclopenten-1-o 5-Methyl-2-{l-piperidinyl)-2-
cyclopenten-1l-one (5-MPipC}
2~Hydroxy-3- Diethylamine 3-Methyl-2-diethylamino-2-cyclopenten-
methyl-2- l-one
cyclopenten-1-one (3-MDeaC)
S5-Methyl-2-diethylamino-2-cyclopenten-
1-one
(5-MDeaC)
2-Hydroxy-3- L-Proline 3-Methyl-2-(2-carboxy-1-pyrrelidinyl) -
methyl-2- 2-cyclopentene-1l-one (3-MProQ)
cyclopenten-1-one
2-Hydroxy-3- L-Proline 5-Methyl-2- (2-methoxycarbonyl-1-
methyl-2- methylester pyrrolidinyl) -2-cyclo-pentene-1l-one
cyclopenten-1-one {5-MMeproC)
2-Hydroxy-3- Pyrrclidine 5-Ethyl-2- (1-pyrrolidinyl)-2-
ethyl-2- cyclopenten-1l-one
cyclopenten-l-one {(5-EPC)
2-Hydroxy-3,5- Pyrrolidine 3,5-Dimethyl-2- {1-pyrrolidinyl)-2-
dimethyl-2- cyclopenten-1-one (3,5-DMPC)
cyclopenten-1-one
2-Hydroxy-3,4- Pyxrolidine 3,4-Dimethyl-2-(1-pyrrolidinyl}-2-
dimethyl-2- cyclopenten-l-one (3,4-DMPC)
cyclopenten-1-one 4,5-Dimethyl-Z- (1-pyrrolidinyl}-2-
cyclopenten-i-one (4,5-DMPC)
2-Hydroxy-3- Pyrrclidine 3-Methyl-2- {1-pyrrolidinyl) -2-
methyl-2- cyclchexen-1-one {3-MPCH)
cyclochexen-1-one 6-Methyl-2- (1-pyrrolidinyl)-2-
cyclohexen-1-one (6 -MPCH)
2,5-Dimethyl-4- Pyrrolidine 2,5-Dimethyl-4- (1-pyrrolidinyl) -3 (2H) -
hydroxy-3(2H) - furanone (DMPF)
furancne
4-Hydroxy-5- Pyrrclidine 5-Methyl-4- (1-pyrrolidinyl) -3 (2H} -
methyl-3(2H]) - furanone (MPF}
furancne
3-Hydroxy-4,5- Pyrrolidine 4,5-Dimethyl-3-(1-pyrrolidinyl}-2(5H) -
dimethyl-2{5H} - furanone (2 (S5H)-DMPF)
furancne
3-Hydroxy-4- Pyrrolidine 4-Methyl-3- (1-pyrrolidinyl) -2 (5H} -
methyl-2 (5H) - furancne {2 (5H) -MPF)
furancone




furanone 3- Hydroxy-4,5-Pyrrolidine4,5-Di nethyl-3-(l-pyrrolidinyl)-2(5H)-
di met hyl - 2( SH) - f uranone (2(5H)-DVPF) furanone

3- Hydr oxy-4- Pyrrol | di ne4- Met hyl -3-(1-pyrgolidinyl)-2(SH)- #C 2004
met hyl - 2(5H) - f uranone (2(5H)-MPF) furanone 9 -7 DEC 2004 Synt heses 0
5-nmethyl -2- (1l-pyrrolidinyl) _2-cyclopenten-1-one (5-MPC) and 3-nethyl _
2- (1l-pyrrolidinyl) -2= cyclopenten | -one (3- I\/PC) 5 1. From

2- hydr oxy -g3nidnds 2 r )

mmol ) and Te: ne i e i i :
After coole(l_a\:ﬁ%éﬁa roomterrperature t he soI vent was rem)ved I n vacuo, the
10 residu ken up in water (300 nL) and the pH was adjusted to 10
wi th sodi um hydroxi de solution (300 in water). The solution was then
extracted with diethyl ether (5 x 150 nl), the conbined organic |ayers
vere washdd iiridm e lgaireotys- 3 e tHy DIe of y SDsh e &ad Dofat ec 290t Bhe) An&
nmol /L), dried over, 15 Na2SO4 and then freed fromsolvent in vacuo. The
resi dual SPYFTAFLIRIIT| 4EALRACpEIR afdhemnll- ebhafo(Wyien voE, ¢Pchbyeand

then appl i@g@qo C ( 5 II a slurry al um ni um
oxi de ?Bas??o g@%l\?l t? 111 %%Iﬁbrg@%r?ér%st ag?d\,gct(%:r mn@?lﬁln(%ght‘%@m
Chr onat ogiaphyt veasoper oo med ) usiang 20f beréan€or3Q0 KL ; afraet |<bel°s)n%

yl

pentane/di ethyl ether (9/1, v/v; 300 nL; fraction B), pentane/di et
ether (8/ 30X vEemBEBARHT et r abREoNSE) VePentviate/ dieBWAd efifer VETL®, vike 300

M. 10 residue was taken up in water (300 mL) and the pH was

adjusted to 10 with sodium hydroxide soluticn (30% in water) .

The solution was then extracted with diethyl ether (5 x 150
mL), the combined organic layers were washed with an agueous
solution of sodium carbonate (200 mL; 0.5 mol/L), dried over
15 Naz;SO4 and then freed from selvent in vacuo. The residual oil

was dissolved in pentane/ethyl ether {(&/4, v/v; 10 mlL) and

then applied onto a column (30 x 500 mm) filled with a slurry
of aluminium oxide (basic, activity III-IV, Merck, Darmstadt,
Germany} in pentane. Chromatography was performed wusing
20 pentane (300 wmL; fraction A}, pentane/diethyl ether ({(9/1,
v/v; 300 mL; fraction B), pentane/diethyl ether (8/2, v/v;
300 mL; fraction C}, pentane/diethyl ether (7/3, v/v; 300 mL;
fraction D), pentane/diethyl ether (6/4, v/v; 200 mL;
fraction E), followed by pentane/diethyl ether (5/5, v/v; 300
25 mL, fraction F). Fraction B containing 5-MPC (1.65 g, 10 % in
yield) and fraction D containing 3-MPC (1.32 g, 8 % in yield)
were collected and freed from solvent under vacuo affording

the target compounds as pale-yellow oils.



fraction D), pentane/diethyl ether (6/4, v/v; 300 nL; fraction F),
fol | owed by pentane/diethyl ether (5/5, v/v; 300 25 nm, fraction F)j DEr 2004
Fraction B containing 5-MPC (1.65 g, 10;0%%in yield) and fraction D
containing 3-MPC (1.32 g, 8 o in yield) were collected and freed from
sol vent under vacuo affording the target conpounds as pal e-yellow oils.
DEC 2004 10 5 0 5-MPC 3-MPC Synthetic preparation of

3-met hyl - 2- (1-pyrrolidinyl)-2-cycl opent ene-1-one (3-MPC) and

5-nmet hyl - 2- (1- pyrrolidinyl)-2-cycl opent ene-L:one (5-MPC) 10 2. EROM
2- hydr oxy- 3- net hyl - 2-cycl openten-1-on (cygl otgne) and prali ne@ heat ed
on al um ni um ox?ﬂe. &y m xture of cyclotene

mrol ) was ground\wi ih al um nium oxide (20 g, \pagf#c, activiy [1-1V) and
then dry-heated f 10 min at 180C. The ni xt was suspe in wat er
(100 nml) 15 fitekeed, the pH was adj Usted t e~ N t h Sodiamhydr oxi de

00 ol ) andgyproly (100

sol utison (30 o in water) arfd then extracted with di ethyl ether. The

work-up of the reaction m xture was performed; fs@ld ow ng theypiocedure
detail ed above for the cyclotene/pyrrolidiniumacetate m xture. The target
conpounds 20 5-MPC (120 ng) and 3-MPC (33 ng) were obtained as pal e-yel |l ow

oils.

Spe

137 (34), ané%-‘n?’e%yl-zlf‘]z—pyrrolidinyt)-2-cyclopentene-1-one {(6-MPC)

10

15

20

25

30

2. From 2-hydroxy-3-methyl-2-cyclopenten-l-on {cyclotene) and
proline dry-heated on aluminium oxide. A mixture of cyclotene
(100 mmol) and proline (100 mmol) was ground with aluminium
oxide (20 g, basic, activity III-IV) and then dry-heated for
10 min at 180°C. The mixture was suspended in water (100 mL}
filtered, the pH was adjusted to 10 with sodium hydroxide
solution (30 % in water) and then extracted with diethyl
ether. The work-up of the reaction mixture was performed
following the procedure detailed above for the
cyclotene/pyrrolidinium acetate mixture. The target compounds
5-MPC (120 mg) and 3-MPC (33 mg) were obtained as pale-yellow

oils.

Spectroscopic data:

3-MPC:

MS (EI): 165 (100; [M1*), 164 {47}, 137 (34), 136 (38), 122
(53), 109 (136), 108 (43), 94 (27), 81 (26), 67 (21), 41
(27) .

'H NMR (260 MHz; CDCl;, COSY, TOCSY): & 1.77-1.81 (m, 2x2H,
CH,), 2.13 (s, 3H, CH;), 2.34-2.35 {m, 2H, CHp), 2.39-2.41 {(m,

2H, CH;)}, 3.40-3.44 (m, 2x2H, CH;).

-7
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(53) ,
(360 MHz; CDC13, COSY, TOCSY)

109 (136), 108 (43) , 9
2.34-2.35 (m 2H, CH2) , 2.39-
CH2) Il - "I W2004 13C NWR (
[CH3] , 24.9 [2xCH?] ,
145.9 [C] , 205.9 [CT .
150 (26) ,, 137 (22) , 136
70 (21) , 67NMR4){(368Y Nipa) | CIAQ.
1.16-1.18 (d, 3H, 10 J=7.
(dd, J:1{7£.’7¢sz.f2 B2 - O H,
2.71-2.7 d =17. 3.1 ;
S 62.5 gt JCh ORI
HVBC) : S 16.5 {CH3] , 24.8 1
[2xCH2] , 123.6 [CH 146 .7 [
5- met Byl -23=¥¥Chp-yrrolidinyl)-3
pyrrolidipne. Ql utdon xyl
met hanol @go(ﬁF?'mggkpré ?%keé
added and{3hepting was)conbisnu
sol vent was renoved in vacuo,

m), extratté&dtithletRyl -acet

30.0 [CH2]
5 5-MPC. MB (El)
(37)

[%6:&) ?43)21 3

4 (27), 81 (26), 67 (21),
1.77-1.81 (m 2x2H, CH2),
2.41 (m 30 2H, CH2) ,
360 MHz: &DC13: DEPT, HMQC, HMBO) : b
34.1 [CH2] , 49.5 [2xCH2] , 143.7 [(C
. 165 (100; [M+) , 164 (32) ,
122 (87) , 108 (34), 95 (34) , 94 (31) ,
PEPTLH HYIR .( 3IBBWHz;0 CDC18, (LEEY, 2ROCHY)
1.82-1.88 (m 2x2H, CHZR 2.06-2. 11
§C8048 (49 oH,[2xCH2b, 2143 . ) [CT
1H, CHHb), 3.22-3.33 (m 2x2H, CH2) ,
CH) . 13C NMR (360 MHz; CDC13i DEPT, HMQXC
5 [2xCH2] , 32 . 6 [CH2] , 40. 2 [CH , 48.1
Cl , 207.4 [CO . Synthesis of
(2H) -furanone (MPF) 20 1. From xyl ose and
(0 L) pys£0l i dipe (0,41 i
o 31?{,} {REn” A Pusep dg?g. 1(2%&') Tl
ed)f ovsaddiati,omal {21h., Afit er21000ldng(24 he
the residue was taken up in 25 water (100
ate (100 M, 5

41 (27).
2.13 (s,

1H NMVR
3H, CH3),
3.40-3.44 (m -

xé

‘H NMR (360 MHz; CDCl;, COSY, TOCSY): & 1.16-1.18 (4, 3H,

10 J=7.5% Hz, CHs), 1.82-1.88 {(m, 2x2H, CH,), 2.06-2.11 (44,
J=17.7, 2.2 Hz, 1H, CHuH), 2.35-2.43 (m, 1H, J=7.5, 2.2; CH),
2.71-2.78 (dd, J=17.7, 3.1 Hz, 1H, CHHy), 3.22-3.33 (m, 2x2H,
CH,), 5.82-5.83 (t, J=3.1 Hz, 1H, CH).
¥c NMR (360 MHz; CDCi,; DEPT, HMQC, HMBC): & 16.5 ([CHs;], 24.8

15 [2xCH,], 32.6 [CH;]l, 40.2 (CH], 48.1 [2xCH;], 123.6 [CH],
146.7 [C], 207.4 [CO].

20 1. From xylose and pyrrolidine. A solution of xylose (0.1
mol) and pyrrolidine (0.1 mol) in methancl (90 ml) was
refluxed for 3 h, then, acetic acid (0.1 mol) was added and
heating was continued for additional 2 h. After cooling, the
solvent was removed in vacuo, the residue was taken up in

25 water (100 ml), extracted with ethyl acetate (100 ml, 5
times), and the combined organic layers were extracted with
aqueous 0.1M sodium hydroxide solution (3 x 50 ml}, the

organic phase was dri

column chromatography using aluminium oxide

ITI-IV; Merck,

Chromatography was performed using hexane

Darmstadt,

ed (sodium sulphate) and fractionated by
{basic, activity
conditioned in n-hexane.

followed

Germany)

(200 ml),

2B, 2004
17.8



times), and the conbined organic |layers were extracted with aqueous 0.1M
sodi um hydr oxi de solution (3 x 50 m), the organic phase was dried (sodium
sul phate) and fractionated by colum chromatography using al umi ni um/ditdigli
(basic, activity 30 I11-1V; Merck, Darnktadt, Germany) conditioned in

n- hexane. Chromat ogr aphy was perfornmed using hexane (200 m ), followed 12
- 7 DEC 2004 by hexane/diethyl ether 7:3 (400 M), 3:7 (400 mM) , and

di ethyl ether (400 m) . The fraction obtained with diethyl ether was
freed fronysdlereamedietlopd aftfrordi Ag3t hé4bar get) , c@nyourid ONPFNL D, 9 amdl ;
0.9% as colourless. oil w a.puri of nore than 99% 2. From

2 nyar oxy o2 nbY by sy [0 afohe. S pRr PG RO N PR iR Sy Hib MorS Lot hyL

4- hydr oxysSr Bt Ridls 2k & 4 aR¥3mON& AL tTTRL) wva i r@ff&f@fn§2<eh@ﬂvéar§@9
acetic acid (20 mmol) in nethanol 10 (50 mM) was refluxed Tor 3h. After
cool i ng, ¢drepsohieMPFWAS - 9r emoned 0i. A %V aeso callbenlesisd e wasl thakercupiin H20
(100 m), extractgd vm't9L;| ethyl acetate (100 m, 5 tinmes), and the

conbi ned 9f JARTE FA§Br2Fere extracted with aqueous 0.1M sodi um hydr oxi de
solution (3 x 50 mM), the organic phase was 15 dried (sodi um sul phate) and
fractionated by colum chromatography as detail ed above. The target
conpound APFFréf. % -lyslrnoxy 95 yaat )l vis2obt fureters apdoppiresd igidnen th a
purity of pore than 99% %0 Spect roscopi dat% of MPF: GO/ El) : 4
(100), 167-¥68TS 5£% 93f ~YETPFE) > TNy 74y *TH IR (368 Mz, * O%ésv,
TgS:S(Y): aﬂ%dgﬁgH,(ﬁ%moﬁ) . 23d(8ceBklc @da . (B 1dmbM) DR2hheGhidol 4

: s, ,

10 (50 ml) was refluxed for 3h. After cooling, the solvent was
removed in vacuo, the residue was taken up in H,O0 (100 ml),
extracted with ethyl acetate (100 ml, 5 times), and the
combined organic layers were extracted with agquecus 0.1M
sodium hydroxide solution (3 x 50 ml), the organic phase was

15 dried (sodium  sulphate) and fractionated Dby column
chromatography as detailed above. The target compound MPF
(0.5 mmol; 5 % yield) was obtained as colourless o©il with a

purity of more than 99%.

20 Spectroscopic data of MPF:
GC/MS (EI): 42 (100), 167 (95), 54 (93), 96 (76), 124 (74)
'H NMR (360 MHz; CDCl;, COSY, TOCSY): 1.82 (m, 2x2H, CH.),
2.23 (s, 3H, CH;), 3.11 (m, 2x2H, CH;), 4.38 {s, 2H, CHj)
PC_NMR {360 MHz; CDCls;): 14.2 (CHi), 24.7 (2xCH;), 50.6

25 (2xCHz) , 72.9 (CHy), 126.3 (C), 183.0 (C), 198.92 (CO}

heses__of 4,5-Dimethyl-3-{(1-pyvrrolidin ~-2{5H) -furanon
[2 (S5H) DMPFI]

30 From 3-Hydroxy-4,5-dimethyl-2(5H)-furanone and pyrrolidium

acetate in ethanol. A solution of 3-hydroxy-4,5-dimethyl-



"3C-NMR (360 MHz; CDC13) : 14.2 (Cl-13) , 24.7 (2xCH2) , 50.6 25 (2xCH2) ,
72 . 9 (CH2) , 126.3 (©) , 183 .0 (© , 198. 9 (CO Syntheses of 4 0FC 2004
5-Dinethyl-3- 1- r oidn -2 5H -fu anon, f2 (5H DWFI 30 From ‘

3- Hydr oxy- 4, 5- di net hyl - 2(5H) - f ur anone and pyrrolidium acetate in ethanol.
A sol ution of 3-hydroxy-4,5-dinethyl - '1 RC C 2004 13 2(5H)-furanone (10
nmml ), acetic acid (10 mmol) and pyrrolidine (10 mmol) in ethanol (50 nl)

were refluxed f%r 3 h. Afzer cooling to roomtenperature, the sql vent was
renoved FnoVAcEET@TPhe FESi dOBSids t ARERCED | ACAAt er (195 MMPL) Thang
sol ution %?r%'i‘i'&i%”@ﬁ Sndd | N6l ELAYLOP! 18D D) X wbdelMe s 11y CRID! ged
organic layers were dried over sodiumsulfate and then free rom sol vent
in vacuo. hThafresi duall ioild twarodh sseipeathiurgpentlanedsli wimy | wes heemddéd,
v/iv, 5 nL) and then applied onto a colum (30 x 500 mm) filled with a
slurry of Y20 VATHA mMin E&?déeeaégﬁc)ﬂa&tqa}iqry ¥ | ipvwaierck! 2 Dditst adhe

Germany) | n t per far usi pent 3 m.;
Fraction R0 OSasrans i s rol Carhar tel 1n, St e BOR 80 !

pent ane/ dcaehydordt threed ( 806201 cv/Mgye d)Oweke fdracid opvEy, spentanesdi eékbyl
ether (70/3Q, v/v; 400 15 nm; fraction D), pentane/diethyl ether (60/40,

viv: 400 AR theqrt fuRed) LYol RAVEHHPE eBnVAHhg PR SHFSiENPE (DL64WES 36
00 L0 vhekdbivas ool hashedand duser Leam sobyent vhuder, yaguo.alfaed ng
the target conpounds a}%‘%}our%}ewshs oil". %% %%oegt\?loécggi ¢ data )ofal}c?S - DVPF:
M5 (El) :apBlie82;orftM {3 ¢colbbn(16) x 138 (@B), f1B6ef49)irhl22 sty &0
(74), 108 &93),,94 (37), 82 (36) 68 (26), 55
10 aluminium "oxide (basic, activity III-IV, Merck, Darmstadt,
Germany) in pentane. Chromatography was performed using
pentane (300 mL; fraction A), pentane/diethyl ether (5/1,
v/v; 400 mL; fraction B), pentane/diethyl ether (80/20, v/v;
400 mL; fraction C), pentane/diethyl ether (70/30, v/v; 400
15 mL; fraction D), pentane/diethyl ether (60/40, v/v; 400 mL;
fraction E). Fraction E containing 2 (5H)-DMPF (0.64 g, 36 %
in yield) was collected and freed from solvent under wvacuo

affording the target compounds a colourless oil.

20 Spectroscopic data of 2 (5H}-DMPF:
MS (EI): 181 (82; [M]"), 166 (76}, 138 (28), 136 (4%9), 122
(100), 110 (74), 108 (93}, 94 (37), 82 (36), 68 (26), G55
(43), 54 (26), 53 (24), 43 {(31), 41 (44).
'H NMR (360 MHz; CDCls;, COSY, TOCSY): & 1.35 - 1.36 (d, 3E,
25 J=6.6 Hz, CHi), 1.79 - 1.86 (m, 2x2H, CH,), 2.03 (s, 3H, CHs),
3.47 - 3.57 {m, 2x2H, CHy), 4.66 - 4.72 (g, 1H, J=6.6 Hz,
CH) .
¥C NMR (360 MHz; CDCl;; DEPT, HMQC, HMBC): & 11.8 [CH,;], 19.2
{CH;], 24.9 [2xCH.), 49.3 [2xCH,), 78.0 [CH], 128.7 [C], 130.5
30 [C], 170.4 [CO].



(43), 54 (26), 53 (24), 43 (31), 41 (44). 1H NMR (360 MHz; CDC13r COSY,
TOCSY) : 8 1.35 - 1.36 (d, 3H, 25 J=6. 6 Hz, CH3) , 1.79 -- 1.86 (m 2x2H,
CH2) , 2.03 (s, 3H, CH3) , 3.47 - 3.574(m 2x2H, CH2), 4.66 - 4.772|]§[q2[1[]ﬂ.H,

J=6.6 Hz, CH). 13C NWR (360 MHz; CDC13; DEPT, HVQC, HVBC) : S 11.8 {CH3] ,
19.2 [CH3] , 24.9 [2xCH2) , 49.3 [2xCH2) , 78.0 [CH , 128.7 [(C], 130.5
30 [C] , 170.4 [CO . 14 - 7 DU 2Ul4 Synt heses of 4-Methyl - 3-
(1-py..rrdhchhoyb) 2 (3 S VAL
4- Met hyl - dr hy uran-2, 3-dione ahd pyrro 2] noet nanot. A
sol uti on b2 (ZE heMBY] - di hydr o- furan-2, 3-di one (100 mml, prepared according
to Fleck et al., Helv. Chim Acta 1950, 33, 130) , acetic acid (100 mmol)
and pyrrolidine (100 mmol) in ethanol (225 nL) was refluxed for 2,5 h.
After c j - N upeq Kk o] n [ ed | Q
Vacuo and L Re s e e TP A e e Ay G S0p e by R TR R etk
t hen éxtriact edhasirtdl .di &t hydlethen & x4106thl)dihhdrecdhiraed 2Qrgaicae
| ayers were dried_over sodi um sulggstégg and then freed fromsolvent in

[

vacuo. Thet$esMB@dl dHeR@Ed gRSS rpenteile/ BFetayl, @by - (Shdm.yv/ v;
10 nL) a e a [ nto upgn ;3 5 Ll L lurry
of al um%%gr% ggiﬁgé ?%lés;a%@c't i ?/??f/%l IgBlI&VO( 1)I\%]r %%r%?ag)&?yo&gﬁé%y) in
pent ane. Chr@manodyi aphy ewasnpér fl@2fedhlysiweg pefhaned (860 Bl tr.actficestr A),
pent ane/dic%m/l eéher 9/1, wvlv; 400 nL; fraction B), pentane/diethyl
ether (8GO 1RFvaIC¥B EB0IMEM HEIRSIATUES et Rl ErRE hyR s e EREPVER0/30,

VIV; 1400 vacuc and the residue was taken up in water (200 mL). The

solution was then extracted with diethyl ethexr (5 x 100 ml),
the combined organic layers were dried over sodium sulphate
and then freed from solvent in vacuo. The residual oil was
dissolved in pentane/diethyl ether {3/2, v/v; 10 mL) and then
15 applied onto a column (30 x 500 mm) filled with a slurry of
aluminium oxide (basic activity III-1IV, Merck, Darmstadt,
Germany) in pentane. Chromatography was performed using
pentane (300 mL; fraction A), pentane/diethyl ether (9/1,
v/v; 400 mL; fraction B), pentane/diethyl ether (80/20, v/v;
20 400 mL; fraction C), pentane/diethyl ether (70/30, v/v; 400
ml.; fraction D}, pentane/diethyl ether (60/40, v/v; 400 mL;
fraction E}, pentane/diethyl ether (50/50, v/v; 400 mL;
fraction F). Fraction F containing 2{(S5H)-MPF (2.25 g, 14 % in
vield) was collectéd and freed £from solvent under vacuo

25 affording the target compound as a colourless oil.
Spectroscopic data of 2 (5H) -MPF:
MS (EI): 167 (94; [M]"), 166 (63), 139 (58), 138 (45), 122

30 (93), 120 (43), 111 (54), 110 (46), 108 (32), 95 (26), 94
(100}, 82 (25), 81 (24), 80 (23), 68 (67), 67 (21}, 55 (36),




m.; fraction D),
pent ane/ di et hyl ether (50/50, v/v; 400 ni; fractlon F). Fraction F
containing 2(5H-MF (2.25 g, 14 o in yjeld) was col lected and fréddf Zilim

sol vent under vacuo
Spectroscopi c data of 2(5H)-MPF: MS (EI) : 167 (94; [M+) , 166 (63), 139

pent ane/ di et hyl ether (60/40, v/v; 400 nL; fraction E)

25 affording the target compound as a col ourl ess oi

(58), 138 (45) 122 30 (93), 120 (43), 111 (54), 110 (46), 108 (32),

(26)

HE 2004

TOCSY)

HVBC) :
3[4,
analy5|s

3¢ NWR (3 VHz: CDC13:

T, HVC

b-12 .44 CHB} ,2:251,1 [BXCH2E.5349s5 BH[ 206xR] *2C TMR 7 (RGH2]MHz 124

130. 7 [C] , 171. 6 [CO . Sensory analyses Prior to sensory
CDﬁéapuﬁEﬂvﬂofHM@@,syﬂﬁﬁ@tlcaté§té ICHConpdbinds Wagehecked: by

Corpones BeoEs Bhod o SRS LR Bl BRI e 5

(&uth, H; Gosch, W J. Am G| Chem Soc. 1993, 70, 513-518) as well

cooling thresholds were determ ned by triangle tests using 15 tap water as

the solvent. The sanples were presented in order of increasing
concentragions_and t esthreshold values evaluated in three separate
sessi ons e values between individuals and separate

sessi ons

10

15

20

25

30

di-iber ed @kndBﬂyfﬁﬂéﬁﬁﬁﬁ@ Ofige Oplidi t PNost @Pe synthetic taste
compounds was checked by GC/MS. Determination of the cooling
as well as the aroma threshold of the compounds was performed
by trained panellists. Nasal odour thresholds (Guth, H.;
Grosch, W. J. Am. 0il Chem. Scc. 1893, 70, 5132-518} as well
as cooling thresholds were determined by triangle tests using
tap water as the solvent. The samples were presented in order
of increasing concentrations and the threshold wvalues
evaluated in three separate sessiocns were averaged. The
values between individuals and separate sessions differed by

not more than one dilution step.

The results of the sensory analyses are summarised in Table
2. Besides menthol, $-MPC, 2(5H)-DMPF, MPF and 2 (5H)-MPF had
the Jlowest <c¢ooling threshold. Comparison of the odour
threshold concentrations revealed the lowest wvalue for
menthol eliciting a strong mint-like aroma, whereas the novel
cooling agents showed significantly higher odour thresholds.
Calculating the ratio of cooling threshold to odour threshold
clearly demonstrated that the invention compounds, possessing
no or only a faint odour, can be used as cooling compounds
without imparting a strong odour. In comparison, for menthol
the cdour threshold is by a factor of 9.5 lower than the

cooling threshold, thereby, indicating that it 1is hardly

a e 55 D 6 R W SRR coé?gl?ios?ﬁéY s -
: s@@:-ﬁ 1.86 (r rl,.a?eng?ﬁ Gu g (5 0 B3H < OHB) 4-% gg3. 54
(m 2x2H, CH2), 4.53 (s, 2H CH2 60 DEi3



20 The results of the sensory analyses are summarised in Table 2. Besides
ment hol , 5-MPC, 2(5H)-DWPF, MPF and 2(5H)- MPF had the | owest cooling £ 2004
t hreshol d. Conpari son of the odour thrﬁghold concentrations reveal e Qﬁ

| owest value for 25 nenthol eliciting a strong mnt-1ike arom, whereas the
novel cooling agents showed significantly higher odour threshol ds.
Calculating the ratio of cooling threshold to odour threshold clearly

denonstrated that the invention conpounds, sse35|n r onl fai nt
oour . CaRCBE 8BS (BTG SeonBaitE. B ST hoat | ApabtPRach St HaHget
odour. | nyGONRAT i508; ofi OF 1 FEAL heli ndt-Ne redodiothr egheld '&at?é( %lfs%Cté’ﬁonf
9.5 lower than"the cooling threshold, thereby, indicating that it is
hardly - Eh@ECb&O@&xn@[ﬂhﬂnmﬂmﬁlocewbkegacompbungsefﬁecna P s irloldrict o

Wi t hout hav ng a si n|f|c nit -1i ke odour. These data al so show that
by using PHE<RosEr tead CTTERSES 1 SR Nd s EPBRETPS OBy G R T

cool i ng etfeqt s bQQt§8ﬁ§Un§13d}9na%f neanmee&lénéwd ﬁP@@QétE' ONga BUER as,
confectionery products, nmalted beverages and fruity or brown flavours.

Especi al Iyeﬁ(asbi)gele\@Fd NRfa idnd @tSIJQrWF ﬁé,aeroamuchESpaemaiiéyl 02 b&H)

cool i ng threshold to % hresh d as conp%r%_ t o nment hol %n

t her ef or ePMyEp y Y65 i 3P n? c8or & ahcBYC OweF'DE%F?@OE’TéH?
Conpari so |5l ol ds cted RN
CoollngCDQ ?%S%%SSUE our qua.lﬁéégfﬁg %%bgfﬁngg%ﬁrgghgﬁgg ®ha are,

t hr eshol dsh€pelfb@douivery efficient cooling substances.



} 3-MProC490 -
140 30- 60nutty,
4,5- DMPC6B - 113136- 226faintly mnt- Orp l'i ke 3-MPi pC60 - 10080- !

120faintly am ne- 0.8 |like 3,4-DWC51 - '8626- 43rubber-1ike2.0 3, 5 -DWPC33
- 5416- 27rubber-1like2.0 3-MPC29 - 4444- 73faintly amne- 0.8 |ike 6- MPCH27

7350dour |

ess<<0. 01 5- MeproCl12 -
roasty2. 7 3- MPCHOO -

- 453.4- 5.6rubber-like8.0 5-EPC27 - 4313- 22faintly mnt-

5- MPi pC16. -

2412- 20faintl
9. Ocur curmg®Lf 12 ST BR5uEs |

188odour | ess" 0. 01 DMPF100
15045- 75faintly mnt- 2.0,k
oEE S,

2.0 like
& Pogbing”sds i HSTRATS oF SoTadted compounas

Cooling Cooling Odour Odour quality Ratio
substance threshold® thresholg?® {Cool /odour
)
3-MProC 490 - 735 --- odourless <<0.01
5-MMeproC 112 - 188 - odourless <<0.01
DMEF 100 - 140 30 - 60 nutty, roasty 2.7
3-MPCH 90 - 150 45 - 75 faintly mint- 2.0
like
4,5-DMPC 68 - 113 136 - 226 faintly mint- G.5
like
31-MPipC 60 — 100 80 - 120 faintly amine- 0.8
like
3,4-DMPC E1 - 86 26 - 43 rubber-like 2.0
3,5-DMPC 33 - 54 16 - 27 rubber-like 2.0
3-MPC 29 - 44 44 - 73 faintly amine- 0.8
like
6-MPCH 27 - 45 3.4 - 5.6 rubber-like B.0
5-EPC 27 - 43 13 - 22 faintly mint- 2.0
like
5-MPipC 16 - 24 12 ~ 20 faintly mint- 2.7
like
5 -MDeaCl 12 - 20 6.0 - 9.0 curcuma-like 2.1
5-MPC 4.5 - 9 2.6 - 5.2 faintly mint- 1.7
like
2 {5H) -DMPF 2.0 - 4.0 2 - 64 faintly mint- 0.06&
like
MPF 1.5 - 3.0 --- odourless <<0.01
2 (SH) -MPF 0.02 - 0.06 --- odourless <<Q.01
{-)-Menthol 0.9 - 1.9 0.1 - 0.2 mint-like 9.5

a

Threshold values Img/kg] determined in water.



2 (5H -DWPF2.0 - 4.032- 64faintly mint- 0.06 |like MPFL1L.5 -

3.0---odourl ess<<0. 01 2 (5H) -MPF0.02 - 0.06---odourless<<0. 01 -7pFf 2004
(-)-Menthol 0.9 - 1.90.1- 0.2mint-1ike9.% 5 s Threshol d val ues [ng/kgP
determned in water. - | fEI 2004 18 In an additional experinent the
cooling thresholds of 3-MPC, 5-MPC, MPF, 2(5H)-MPF and 2(5H)- DVPF have
been determned in chocolate. As given in Table 3, also in chocol ate the

2(5H) - MPEhwag evliualdeth W ddhe.d aweste cee&ngﬂgt 95&%@% g 5@ oa?%ﬂMéc

0.25-0.5 ng/ 100g, whereas the 5-MPC showed an her ~ coo
t hr eshol d5-Ma@| eMPF, CaolSHig MER eshid| 216510F - INPFE BaWPCbeed Eeﬂ%%&ﬂﬂtdniﬁ

chocol at e Cboli g conpound CboI||P effect [ng/lng chocolate] 2(5H) - MPF
0.25 -0.5°NRPRIBEE - A8 givenpa Jlable 337 abegrinpybposlete. $hes fdihkg -
63 10 Id f ti f o] I one
(5-VPO) . o re ol AR oy o s - 2ol opent o) ERsREReIRAS e
5-di et hyd - 45 - QngW@UmOGanWhefbiQF&he 5-MPC showed an 8-fold higher

cooling threshold.

Table 3. Cooling thresholds of MPF, 3-MPC and 5-MPC in milk

chocolate
Cooling compound Cooling effect [mg/100g

chocolate]

2 {(5H) -MPF 0.25 -0.5

MPF 0.8 - 1.5

5-MBC 2.3 - 3.7

2 {S5H) -DMPF 5.0-7.5

3-MEC 38 - 63

10

one 3-MPC and 2.5-dim 1-4-(1-pyrrolidinyl) -3 (2H) -

15 furanone (DMPF) in roasted malt

Dark malt (50 g, Caraffa special) was frozen 1in liquid
nitrogen and then ground in a mortar. The powder was then
stirred overnight with dichloromethane (2 x 400 wmL). The
200 combined crganic layers were then concentrated to about 50 mL
in wvacue and the volatile fraction of the malt components
were then isolated by high-vacuum distillation at 25°C. The

distillate cbtalned was concentrated to about 1 mlL and then



)5 furanone (DMPF) in roasted nmalt Dark nmalt (50 g, Caraffa special) was
frozen in liquid nitrogen and then ground in a nortar. The powder m@ﬁ tﬂﬁp
stirred overnight with dichloromethane 2 x 400 nL). The 20 conbi ned L
organic |l ayers were then concentrated to about 50 nmL in vacua and the
volatile fraction of the malt conmponents were then isolated by high-vacuum
distillation at 25C. The distillate obtained was concentrated to about |

m. and then 19 | 2004 fractionate hr ogra ( x 100
m on alﬁﬁciﬁﬂﬁ%g% e angi ¢ iVF%§8F?¥5§%ggﬁgrcﬁ?g%a%ﬁsﬁgﬁ%,QEangéy),
whi ch wagie@ndiitionedige peMsane, GRtarakegraphyIwas Merck, Darmstadt,
per f or medusi ngpent ane( 100ni; fracti onA), 5pentane/diethylether(9/1,v/v;

100mnL; f r &etrimen)), . pEhtiahe/wh et Fpheihe @R, v v PEOG#ARE .1 aEhrongfography
pent ane/ di et hyl et her (7/3,v/v;100m_; fracti onD ) .
pentane/dﬁ@ihyP@F%&F%§$ﬁ,vP@?T@OnL???géP?onEg%OO mL;  fraction Aj,
pent ane/ il ethed iy B, VévhdPOmipliact konk), 100 mL; fraction B)

10pentane/diethylether(2/8,v/v;100nL;fract|on(), fol | owed by di et hyl et her
(100 niL, feracticgfdidthEr acetoarB, (8FRact vdiw:D arfd f relet | ohr&-tiespeélivel y,

were coll ected ang. n sed. b . By co rison of the retenti ti
as wellE%PQﬁﬁﬁjHAﬁékfiY(%$?e%ﬂ?ﬁﬁygh t&ggénggfgﬁnéﬂhfroﬁ¥?ﬁ e ;gﬂfh;pfi
ref er enco.camando By PCAAOL 3 (6/K0) qould bro i dent i fEedetnohraghion B

3-MPC (9.4 g/Kg) in fraction D an 11.5 g/Kg) in fraction G 20
Exanpl e erAppla t&tetonybf Stherh 14Z26,1- wivol i didP 1 wlycl opeACEAOR- 0&8 .- on

(5-ME) and SiPlaledhyl TObnbE 3278, T JRNe () &), m peLat vgteq)
followed by diethyl ether (100 mL, fraction H). Fraction B,
fraction D and fraction G, respectively, were collected and
analysed by GC/MS. By comparison of the retention times as

well as mass spectra (EI, CI) with those obtained from the
15 synthetic reference compounds, 5-MPC (101.3 pg/Kg) could be
identified in fraction B, 3-MPC (9.4 pg/Kg) in fraction D and

DMPF {11.5 wng/Kg) in fraction G.

20

cvclopenten-1l-one (5-MPC)  and S-methyl-4-(1l-pyrrolidinyl)-

3{2H) -furanone (MPF) in mineral water

i\

Solutions of 10% 1l-menthol, 10% 5-MPC and 10% MPF,
35 respectively, in ethanol were diluted with Vittel™ mineral
water. The solutions were tasted and compared with pure

Vittel™ water.

Sample Flavour

. Neutral in aroma and taste
Vittel™ eu

1-Menthol in Vittel™ Pronounced cooling effect, strong



Sol utions of 106 1-menthol, 100 5-MPC and|10% MPF, 25 respectively, in
et hanol were diluted with Vittel TM m neral water. The solutions were tasted
and conpared with pure Vittel TM water._Sanple Flavour Vittel TM NeufE@ldlkn
aroma and taste 1-Menthol in Vittel TM PPlonounced cool i ng effect, strong 20
"1 DEL'. 2004 (10 ng/L) mnt-like odour 5-MPCin Vittel T"' (100
Pronounced cooling effect with a ng/L) slight mint-1ike odour MPF in
Vittel TM (400 Pronounced cooling effect, neutral in ng/L) aroma Exanple 2:
Appl i catiorP #IEMPC and MPF in or Sdgé -jld*€e O51°8&ver al cool i ng subst ances
wer e eval; i M Uhge. 1- l..Gont Lyt Wi tr
cool i ng e%j?&ec ia]? \%@@n%ﬂ Lellﬁt% shovE\)/e %gpglgeg st?%gggﬁ'gnt -%?ﬁ%cgr o%?tl? hus‘,—:1
di sbal aneigy) the overall flavour eflighe fuinitt-ljikiecedclire new cool i ng 10
conpound 5- MPC, added gt 200 ng/L, exhibited also a strqong cooling effect.
In addi t iMAF ti i YL bl | A§O&f f ect , FFONOBRRER) t €oP 11 H% al fast-| iR%U%EﬁBalln
aroma not e /T ich was however |ess, pranounced than with 1-nmenthol. The
addi ti on "5t “"1000 ng/ L MPF to orangé juice caused a pronounced cooling 15
effect im The nouth cavity W thout any additional aroma sensatl on. Hence,
MPF is suitable to add a cooling effect to orange juice w thout changing
the aroma profile, contrary to

Example 2: Applicati f 5-MPC an F in oran inic

Several cooling substances were evaluated in orange juice. 1-
Menthol contributed with a strong cooling effect at 20 mg/L.
it showed also a strong mint-like aroma, thus disbalancing
the overall flavour of the fruit juice. The new cooling
10 compound 5-MPC, added at 200 mg/L, exhibited also a strong
cooling effect. In addition to its cooling effect, it
exhibited a weak mint-like herbal aroma note, which was
however less pronounced than with l-menthecl. The addition of
1000 mg/L MPF to orange juice caused a pronounced cooling
15 effect in the mouth cavity without any additional aroma
sensation. Hence, MPF is suitable to add a cooling effect to
orange juice without changing the aroma profile, contrary to

l-menthol.

20



1-menthol. 20 7 DEC 2004 21 Exanple 3: Application of 5-MPCand MPF in sugar
confectionery Sugar (100 g) was heated together with water (15 g) Jrn i 5
beaker on a hot plate. After the m xturg becane a clear solution, the sugar

syrup was heated further until it becane viscous due to the evaporation of
water. Then 5-MPC (20 ng) and MPF (100 ng), respectively, were added. The
viscous [liquid was then poured into moulds (3 g each) and let cool 10 down

to room tfng)eture’. Thg andl @S¢
wer e denot 2|

MPF, res ﬁfg@tgonggg a pronounced cool I ng effect I n the nout h, corrpared
wth a reference without cooling substance. The candies with MPF 15 showed

no additional flavour quality and Were preferred to those with 5-MPC,

which werg slig oily and m |ICatI nof 5-MPC in
i ce crear‘rgtﬁfé)a”f:uIh(L'L fatgl:re'glrﬁ (]ﬁ%‘—t‘)t 51 Kﬁﬂﬂ%@go‘"’ﬁw es’ﬁgé}g( Do ¢ vre
m xed sandos4 k& ¥ ebringi |h<t)thefpi \A@%t@h.»sse}hé/e%lxmﬁrb t BRcaeXt I & MBSy
poured into the recipient of an i ‘ce cream machi ne (I'l Gelataio Super,

Si mac | ncsol@essnt et het alug‘ﬁlrawd’rﬁmze&s 2o i ¢ i ﬁugﬂhm’nuneslv\mtj eoextame i ng.
In the sae_way, i.ce cre re redvmth ddi tiQn C (20 kg)
The ice c¥3e%<n? FHESEﬁng&% rggbﬁguﬁéed”a’l oy I@% ggl Hr‘?é é‘f‘?ect
The cool a@aremmng(llormre@s';l,onrefspeataqug,creaﬁbpeaédiéa.ed The viscous

liquid was then poured into moulds (3 g each) and let cool

C

10 down to room temperature. The candies, which had been formed
in the wmoulds, were demoulded and used for taste testing.
Both candies with ©5-MPC and MPF, respectively, had a
pronounced cooling effect in the wmouth, compared with a
reference without cooling substance. The candies with MPF

15 showed no additional £flavour quality and were preferred to

those with 5-MPC, which were slightly c¢ily and mint-like.

Example 4: A ication of 5-MPC in ice cream
20
Full-fat cream (250 g), milk (250 ml) and sugar (100 g) were
mixed and stirred until the sugar was dissolved. Then the
mixture was poured into the recipient of an ice cream machine
(Il Gelataio Super, Simac Inc., Gessate, Italy) and frozen
25 within 30 minutes while stirring. In the same way, ice cream
was prepared with addition of 5-MPC (20 mg/kg). The ice cream
with 5-MPC showed a proncunced long lasting cocling effect.
The cool refreshing impression of this ice cream persisted
much longer than with the unflavoured reference.

30



much | onger than with the unflavoured reference. 30 7 DEC 2004 22 Exanpl e
6: Topical testing of 5-MP 2 5H - PF 2 -MP and MPF Topi cal tht 8&hdllds of
cool i ng conmpounds 5- MPF, 2(5H)-DWF, 5,2(5H)-MPF and MPF were determ ned
as follows: An aliquot (0.5 nmL) of a solution, containing 0.05, 0.1, 0.2,
0.5, or 1.0%of the coolant in water, was applied to a circular area (10
cm) of the skin surface on the inside of the right forearm m dway

bet ween t 18t @Andrthecghbqus angd, weee g uphed boEx] Lfom n. Page | el
an aliquot (0.5 nL) of pure tap water was applied as e an e
skin of timd|MPF forearm After 1 mn, the skin was dried. A panel of 10
subjects (nmale and fenale) were asked to rank the cooling intensity on a
scale fromO (no effect) to 5 (very strong) . The values evaluated 15 in

three di ftopeakl Sesials, Als L We days i) e AYRLAGRE dhappyalyies, basysen

i ndi vi dual s and separate sessions di more than'2 ‘scores. - 7 DEC
2004 23 ToprBatMPEstndgMel weWPCdendrMRhedn ashddlisivde ¢ tdiel fugeara s
Concentratijon %O%Cbo ing intensity of a 2 %5H) - MPE2 (5%? - DMPENVPES- MPC
0. 00020008"b. BB039%BO BB 789HE 31NN 0.05, 0.1, 0.2, 0.5, or 1.0% of

the coolant in water, was applied to a circular area (10 cm?)
of the skin surface on the inside of the right forearm,
midway between the wrist and the elbow, and were rubbed for 1
10 min. In parallel, an aliquot (0.5 mL) of pure tap water was
applied as the blank onto the skin of the left forearm. After
1 min, the skin was dried. A panel of 10 subjects (male and
female} were asked to rank the cooling intensity on a scale
from 0 (nc effect) to 5 (very strong). The values evaluated
15 1n three different sessions at two days were averaged. The
values between individuals and separate sessions differed not

more than 2 scores.



0. 00156300 0. 00313500 0. 006255000 0.0125n.d. 100 0.025n.d. 300 0.05n.d. 510
0.1n.d. 520 0.2n.d. 541 0.5n.d.553 1.0n. d,555 a Cooling effecL7 Eqﬂ%n was

det er m ne

din tap water by wusing a topjcal

test scoring the cooling

intensity on a scale fromO (no effect) to 5 (very strong). n.d. nmeans 5
cooling effect not detected. 24 Clains: DEC. 2a0 1. A food, cosnetic,
perfunme, or pharnmaceutical conposition conprising one or nore conpounds
each of the general fornmula: 5 (A) 10 wherein R is N-Pyrrolidinyl, R2 is
methyl, X ggpetRyl i gegeiagd 05 S - Mt I adidCakpr2. od NG HO MRS dON@f chai m
1, wherein tﬁe conposition further conprises a conmpound wherein R, IS
N-pyrrol i dinayear®2 is nethyl, X is oxy radical and Y is nethylene. 15 3.
The conposition of claim 1, wherein the conposition further conprises at

| east one - =pi O =P ,

5- Met hyl -

3- Met hyl -

2?5%%%%%?%%%%%&%'}%F_CyC|OpentéE%Ohiﬁ8n§ngéhQEL8C£fa

2 (5H) -MPF 2 (5H) -DMPF MPF 5-MPC
0.00020 0 0 0
0.00035 1 0 0
0.00078 2 0 0
0.00156 3 0 0
0.00313 5 0 0
0.00625 5 0 D 0
0.0125 n.d. 1 0 0
0.025 n.d. 3 0 0
0.05 n.d. 5 1 o
0.1 n.a. 5 2 C
0.2 n.d. 5 4 1
¢.5 n.d. 5 5 3
1.0 n.d4d. 5 5 5

Cooling effect on skin was determined in tap water by

using a topical test scoring the cooling intensity on a

scale from 0 {(no effect) to &

cocling effect not detected.

(very strong) .

n.d.

means



cycl openten-1|-one (3 -MdeaC), 5-Methyl-2-diethylam no-2-cycl openten-I|-one
(5 20 MbeaC), 3-Methyl-2-(2-carboxy-I-pyrrolidinyl)-2-cycl opentene-|-one
(3-MProC), 5- Methyl-2-(2-nmethoxycar bonyft- | -1 DEC 2004
-pyrrolidinyl)-2-cycl o-pentene-I-one (5-MeproC, 5-

Et hyl -2-(1-pyrrolidinyl)-2-cyclopenten-|-one (5-EPC), 3,5 -Dinethyl-2-(1
pyrro |idifliims2-cycl opent en-1-one (3, 5- DMPO),

3,4-Dinethyl -2-(1-pyrrolidinyl)-2- cyclopenten-I|-one (3, 4-DWC),

4,5-Di net hyl -2- (I -pyrrolidinyl)-2-cycl openten-1-one 25 (4,5-DWC),

? Methyl -2 -(1 ¢ pyrrokidgh edérﬁalclpermfﬁé %K‘/g%ﬁ'ﬂracémﬁﬁﬁccﬁﬁpd‘s’ﬁgﬂ)oonﬁn%tghw 2-

1-p yrrolidinyl)-2-cycl ohexen-1-one (

2, 5- Di met hyine 4r (brpgompduinds ngdh)of:ibt?gﬁnefalurfm ( DVPF)

5- Met hyl - 4- (1-pyrrolidinyl)-3(2H)-furanone (MPF), or 4,5-

Di met hyP-3- (1-pyrrolidinyl)-2(5H) - uanof (2(5H) -DVPF). 30 4. The
conposition of claim1, wherein the osition further conprises
2,5-Dinmethyl -4-(1-pyrrolidinyl)-3(2 ranone,

4,5-Di net hyl -3- (1-pyrrolidinyl)- 2( H) gpone, or a conbination thereof

5. The conposition of claim1, wherei Kt he food conposition conprises at 25
| east one of chocol ate, ice-cream beverages sugar confectionery, or
petfood. 6. The conposition of claim wherein the cosnetic conposition
conprises a topically adm nistered cbd Pret ic conposition. 5 7. The

conposibi owhetein RaiisNIPyrviishimgil R 1 tsengtleylf Knectbplgrns iand dhis oxgnpditdes an

al cohol or water. .- ', JEc |oo4 8. The conposition of claim®6, wherein the
anount of the conpound of 10 formula (A) alone or in conbination conpri
ses from about G 01 rE{kGnifsBBAQERHKY, wﬁéreiﬁlﬁe%@&lﬁbmﬁ@rmﬁﬁie?b&ﬂpn&s The

conmposition of claim31, wherein the conpound of formula Ais present in an
amount suf fa airgound g/hprqnaRn issNgooblidigyk R ecmethyb 323 oxy radical and Y 1s

methylene.

15
3. The composition of claim 1, wherein the composition further comprises
at least one of 3-Methyl-2-(1-piperidinyl)-2-cyclopenten-1-one (3-MPipC), 5-Methyl-
2-(1-piperidinyl)-2-cyclopenten-1-one (5-MPipC), 3-Methyl-2-diethylamino-2-
cyclopenten-1-one (3-MDeaC), 5-Methy!-2-diethylamino-2-cyclopenten-1-one (5-

20 MDeaC), 3-Methyl-2-(2-carboxy-1-pyrrolidiny!)-2-cyclopentene-1-one (3-MProC), 5-
Methyl-2-(2-methoxycarbonyl-1-pyrrolidinyl)-2-cyclo-pentene-1-one (5-MMeproC), 5-
Ethyl-2-(1-pyrrolidinyl)-2-cyclopenten-1-one (5-EPC), 3,5-Dimethyl-2-(1-
pyrrolidinyl)-2-cyclopenten-1-one (3,5-DMPC), 3,4-Dimethyl-2-(1-pyrrolidinyl)-2-
cyclopenten-1-one (3,4-DMPC), 4,5-Dimethyl-2-(1-pyrrolidinyl)-2-cyclopenten-1-one

25 (4,5-DMPC), 3-Methyl-2-(1-pyrrolidinyl)-1-cyclohexen-1-one (3-MPCH), 6-Methyl-2-
(1-pyrrolidinyl)-2-cyclohexen-t-one (6-MPCH), 2,5-Dimethyl-4-(1-pyrrolidinyl)-
3(2H)-furanone (DMPF), 5-Methyl-4-(1-pyrrolidinyl)-3(2H)-furanone (MPF), or 4,5-
Dimethyl-3-(1-pyrrolidinyl)-2(SH)-furanone (2(5H)-DMPF).

30 4. The composition of claim 1, wherein the composition further comprises
2,5-Dimethyl-4-( 1-pyrrolidinyl)-3(2H)-furanone, 4,5-Dimethyl-3-(1-pyrrolidinyl)-

2(5H)-furanone, or a combination thereof.

5. The composition of claim 1, wherein the food composition comprises at



25 30 10. The conposition of claim1, wherein the conpound has a cooling
threshold to odor threshold ratio | ess than that of nenthol. 11. The
conposition of claim 10, wherein the ratio is | ess than about 3."/ fZ. 20K
food product conprising the conposition of claim1. 13. The food product of
claim12, wherein the conposition is conpletely free of mnt-odor. 14. The
food produglstQfne®lf 8hébolade, iCRpREMSbO\@razes, nfacbhizavonerpravgetivodr a malted
beverage. 15. A cosnetic product conprising the conmposition of claim1l.

16. A perfunme conprising the conposition of claim1. 17. A method of
cooling a consupger's.skin_ or .npu i Lyl i an effective
anmount of a food, cogﬁﬁf?@?o%g&} %ﬂ%mo?’%lﬁeggﬁné%ezﬁ%}ngg?Eg%%élf?ignDEC 2004
conposi t i opyhBridddQ teMBANRImiRistedcRinetiodbMpbgtiar.ovi de a cool i ng ef f ect,
wherein the <conposition conprises one or nore conpounds each of the
generalsfornmula: 5 Y X~R2 (A) wherein R is selected fromthe group

consi sting of NgPyrraljdinyl,.N Pyridiny LIAdi )

N ( 2- car boxy- pyt7rol i %Wﬁpoﬁitﬁgrl 8!3%{17{”?)1?%-&1?%%@?0;30 r!t;)%lﬁgl 10
pyrrolidi ”X&ﬁapri& ahScabestwglef rom t he group consisting of hydrogen or
methyl; X is selected fromthe group consisting of nethylene, ethylidene,
1-Propylidene, or oxy radical; and Y is selected fromthe group consisting

of methyl ene, ethylidene, 1- propyw i q?.l% mbosndbfy!
et hen-1, 2-diyl, t8pr opgﬁ-'efofmﬁs&o,n rciai@ﬁ}}wﬁ??ﬁfnof@_ - yklt o%@%%?rgj%g I:[ihat when

R i's NypyrsahiisiAydlencor it cBRibakien comprsks Yrdns aedu Pl01depékg16 306@kmeAZ cannot
be hydrogen, and provided that when R, is N-pyrrolidinyl, and X and Y
of the total composition.

9. The composition of claim 1, wherein the compound of formula Als

present in an amount sufficient to impart a cooling effect.

15
10. The composition of claim 1, wherein the compound has a cooling
threshold to odor threshold ratio less than that of menthol.
11.  The composition of claim 10, wherein the ratio is less than about 3.
20
12. A food product comprising the composition of claim 1.
13.  The food product of claim 12, wherein the composition is completely
free of mint-odor.
25
14. The food product of claim 13, comprising a confectionery product or a
malted beverage.
15. A cosmetic product comprising the composition of claim 1.
30
16. A perfume comprising the composition of claim 1.
17. A method of cooling a consumer's skin or mouth which comprises

contacting an effective amount of a food, cosmetic, perfume, or pharmaceutical



are each net hyl ene, then R2 cannot be nethyl. 18. The nethod of claim17,

wherein R

SN . . . .
S Pyrrolidinyl, R2 is nethyl, X is nethylene and _\/79&% .

radical. 20 19. The nethod of claim 17, 2éherein R is N-Pyrrolidin

nmet hyl ,

10

15

20

Xis ethylidene and Y is oxy radical.

composition to the consumer's skin or mouth to provide a cooling effect, wherein the

composition comprises one or more compounds each of the general formula:

(A}
wherein R, is selected from the group consisting of N-Pyrrolidinyl, N-Pyridinyl, N-

(amino-diethyl), N-(2-carboxy-pyrrolidinyl), piperidinyl, or N-(2-Methoxycarbonyl-
pyrrolidinyl); R; is selected from the group consisting of hydrogen or methyl; X is
selected from the group consisting of methylene, ethylidene, 1-Propylidene, or oxy
radical; and Y is selected from the group consisting of methylene, ethylidene, 1-
propylidene, oxy radical, ethan-1,2-diyl, ethen-1,2-diyl, propan-1,2-diyl, or ethan-1-
oxy-1-yl, provided that when R, is N-pyrrolidinyl, X is methylene, and Y is ethylidene
then R; cannot be hydrogen, and provided that when R, is N-pyrrolidinyl, and X and Y

are each methylene, then R; cannot be methyl.

18. The method of claim 17, wherein R; is N-Pyrrolidinyl, R; is methyl, X is

methylene and Y is oxy radical.

19. The method of claim 17, wherein R, is N-Pyrrolidinyl, R; is methyl, X is

ethylidene and Y is oxy radical.





