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ORGANI C COVPOUNDS The present invention refers to
cool i ng conpounds, nanely conpounds providi ng

w@bgosiosdosyi cal cooling effects on the skin andporCHR@S/000687

mucous nenbranes of the nmouth. The present invention
refers furthernore to a progess for their production
and to product conpositions conprising them In the
flavor and fragrance industry there is an ongoi ng
d@ﬁﬁﬁHK$GpN&6N3$%%ds havi ng uni que cool i ng properties
that provides the user with a pleasing cooling effect
and which are suitable for use in a variety of

pihGdieIest ingeption &efergrte Gogling icAgRQENds| Raraeiy cerppeugs providing
gsiviehisal oBblllrigl éﬂéc’t@%&iﬁ’é skiBard éﬁ%e’n?lﬁ%ué %@Pﬁﬂr%éshﬁ the mouth.

N-substituted anm des havin

e el intaion BHe e eyt o & AreRsas far P Aipand to
wa&ttdr@ds&mame@nprrmgman be nmade conpletely
synthetically. Their starting material does not rely

on a natural source, in contrast with N substituted

pr thentavanecdrdyeamairdestrgdeny is BrdngdsindgJoémeat Bt aérﬁﬁounds having

t 5 b f dt
B R e et e e B B A LS5 gl et anc
odudh arg seitfodecfor ugkcio @naiietylof ptodects,paetivuianly irr ie§estidlei and topical

o Rfs. its aspects to the use of a conmpound of formula
I as cooling agent |

British Patent GB 1,421,744 reports the discovery of simple N-substituted amides
having a physiological cooling effect. These chemicals are versatile because they can
be made completely synthetically. Their starting material does not rely on a natural
source, in contrast with N-substituted p-menthanecarboxamides described in United
States Patent US 4,150,052.

It has now been found that a certain class of carboxamides exhibits a strong cooling

effect. Accordingly the invention refers in one of its aspects to the use of a compound of
formula | as cooling agent

wherein X is (CHz)-R, wherein R is a group comprising at least one free electron pair;
nisOort;

Y and Z are independently selected from H, OH, C1 to C4 alkyl, C1 to C4 alkoxy:; or
Zis H, OH, C1 to C4 alkyl, or C1 to C4 alkoxy; and

Xand Y form together a bivalent radical selected from the group consisting of —~O—
CHz—0—, -N=CH-0O-, -N=CH-NH-, and ~N=CH-S— which forms together with the



wherein X is (CH2)n-R wherein Ris a group conprising
at least one free electron pair; nis Cor 1; Y and 2

wae@eiopmependent |y sel ected from HLIOH, Cl to (ACHEICKH005/000687
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Clto C4 alkoxy; or Zis HIOH C 1 to C4 alkyl, or C

1 to C4 al koxy; and X and Y formtogether a bival ent

radi cal selected fromthe gr%up consi sting of -OCH2-

O, -N=CH O, -N=CHNH, and -N=CH S- which forns

t @gr@ph efomgi tp NVh!dhléb@M aremttad)m F-mewibie rtl"@?b/e &r€3- d|oxa|ane ring, a

2 ge0e o REOREA 00 s BB LT T O

a I,3-oxazole ring, I ) L ORLis H
1 zolerlngrespectlvey; mis O or )
Cninsiogar& al kyl, preferably Hor nethyl; R2 and R3

regpfsqqsqmtolgmgm gf@pébyqu:o}mgﬂ%%m al kyl, preferably

branched C3 or al kyl; and the sum of carbon atons
RR? #PR* rdpreseft lﬁﬁedeﬂééﬁtly@1 t@'@%ﬁl@yl é?@lra'bﬁ/ HPan@lteF lB353ca alkyl;
one ree elec rondoalr yefera 8/ ected om .

% &4 of cgrbopyatongs a’ﬁ% B 'S@§/E§ﬁ§t hydr oxy, met hoxy,

N2, acetyl, SO2NH2, CHO, CCI]—| c1 f_lg Cézilltwlm

0
et b e S o BB R s e o
hbalege:msye:gj @, Fj argisBrcoman rsydrtg(ytmgth@ky m)“z ad’é@}l %@zmzoéﬁo
consi s

zgéﬁ’ﬂa & azzﬁ Ié(hce{r? %”Chtaét‘ff(g§§ﬁéa“%§299&2§5’é:ri'do C4 alkyl
t pArbex@mide mmﬁﬁa,faod Birhe@mbergdn Eétetd&yﬁl; rin§s comprising two or
MO0 A0 R #eS grbc?p cdAsRR |¥g ofN, S, and O, such as diazole,

triazole, tetrazole, oxazole and thiazole.

Compounds of formula | wherein R is hydrogen and R? and R® are iso-propyl or
compounds wherein R' is methyl and R? and R® are iso-propyl are particularly
preferred.

Preferred compounds of formula | are also those wherein X is in 2, 4 or 6-positon, i.e. in
ortho or para. The most preferred compounds are when X is in 2, 4 or 6-position and Y
and Z independently represents hydrogen, hydroxy, methoxy or methyl.

Surprisingly the inventors found that certain compounds of the present invention exhibit
even stronger cooling effects than WS 23 (N,2,3-trimethyl-2-isopropylbutanamide) ‘
which can be considered as chemically distantly related to the compounds of the
present invention. According to our best knowledge, WS 23 is the only compound
disclosed in GB 1,421,744, which has been commercialised and has therefore been
chosen as comparison compound. Thus, most preferred are compounds of formula |
wherein mis 0, nis 0 and X is selected from the group consisting of cyano, methoxy,
and methyl carboxylate (COOCHs3). Also preferred are compounds of formula | wherein
mand nis 0 and X and Y taken together are O-CH,-0, i.e. X and Y form together with
the carbon atoms to which they are attached a dioxol ring.



conpounds wherein RL is nmethyl and R2 and R3 are
i so-propyl are particularly preferred. Preferred

waeeovposies of formula | are al so those wher ei NPXI/CH2008/000687
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2, 4 or 6-positon, i.e. in ortho or para. The nost
preferred conpounds are when Xis in 2, 4 or

6-position and Y and Z indeh%ndently represents

hydr ogen, hydroxy, methoxy or nmethyl. Surprisingly the

i nheaeropeunds ghitie tPresentisvendion hammnu@emdesbhqun dteetlire and
[ t ffect t

VLB R e or e B BT askREM S a1

can be considered as chem cally disti
t he conpounds of the pRésent inveée
our best know edge, 23 ig the pnly Ypound

di sclosed in GB 1,421, , n

commerci al i sed and has thfgref o been éhosen as

conpari son conmpound. Thusg nost preferred are

conmpounds of fornula I mherein|n1is O nis QGand X is

sel ected fromthe group consisting of cyano, nethoxy,
angerei R IR% REbBx Y Yeed ZbaotidsameAnsaning s givereabavee
conmpounds of fornula I mhereln mand n is Gand X and Y
taken together are 0-CH 2-O i.e. X and Y form

t Badewaiy Ripterred FRMBRUNSS o frmus | Bte Nité-cYanonbsnybirzs
akb@@hﬁgo@alé}hmml NE(iR armﬁer%' meggﬁz %Pio[ﬂgns%(/&ér%ﬂ%de N-(4-

have never een describ ture and

| nv n
§1 epybeaItY-AuRarfanylisavaleramyde. iN-t-gyanemethylselsoh-2-
t meﬁlypmmd)bﬂ-lﬂfvafe@éﬁdé - (2-1'30&6;95’1-@'%1%thyf@utyr%mlﬁ'8) b&nzoic

Y_and Z ne, neani iven ove.
aCld |soprop3% es er%\l ?Afa ~-methoxyphen )% g -isopropyl- |sovaleramlde N-(2-

ly related to
my* According to

cyanophenyl) 2-isopropylisovaleramide, N-vanillyl 2-methyl-2-isopropylisovaleramide,
and N-benzol[1,3]dioxol-5-yl 2-methyl-2-isopropylisovaleramide and.

Examples of other compounds falling within the scope of the present invention are N-

vanillyl 2-isopropyl-isovaleramide and N-benzo[1,3]dioxol-5-yl 2-isopropylisovaleramide.

The compounds of the present invention may be used in products that are applied to
the mouth or the skin to give a cooling sensation. By “applying” is meant any form of
bringing into contact, for example, oral ingestion or, in the case of tobacco products,
inhalation. In the case of application to the skin, it may be, for example, by including the
compound in a cream or salve, or in a sprayable composition. The invention therefore
also provides a method of providing a cooling effect to the mouth or skin by applying
thereto a product comprising a compound as hereinabove described.

Products that are applied to the mouth may include foodstuffs and beverages taken into
the mouth and swallowed, and products taken for reasons other than their nutritional
value, e.g. tablets, mouthwash, throat sprays, dentifrices and chewing gum. Products
that are applied to the skin may be selected from perfumes, toiletries, lotions, oils and
ointment applicable to the skin of the human body, whether for medical or other
reasons. Accordingly, the present invention refers in a further aspect to a composition



Particularly preferred conpounds of formula I are
N- (4- cyanophenyl) 2- isopropylisoval eram de,

woRqodosspanophenyl ) 2-met hyl - 2-i sopropyl i soval ePeniCHe)05/000687
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N- (4- met hoxyphenyl)

2-met hyl - 2-i sopropyl i soval erj\m de,

N- (4- cyanomet hyl - phenyl ) - 2-

nmet hyl - 2-i sopr opyl -i soval er am de,

4. compiisiepaopyPut 0ga ¢bmpoingd ofkﬁmrtmalayll am murk énezenfes et to

| 3RRUARMhe %&H S&oepfird tﬁ@&%gﬁlgﬂﬂgg @Mh)or muh:ous rin?mbrane with which

2-1 sopropyl -i soval eram de
2 h%@ﬂ?@ﬁgﬂpn §QaF Biogantast angt ’qhgmby |p9qmote the desired cooling effect. A

ZCHQMB)QHE& nhéﬁciér M@vé& QH@A 56@9&’(%@ of Q"]&l&"phﬁﬂéﬂé%e mucous

di oxol - 2-nme -2-1sopropyl | soval er am
Eflﬁ‘i‘ﬂﬂr%%e &9 gPH m'é‘%?h'ﬁmﬁmaweappmﬁ@s'w leps than §80Q ppypepreferably
Obefleen BOS 8RMBOOONMSEA O AR oAHBUNY S Torurd 1, _
2-i sopropyl -i soval eram de and N-benzo[1l , 3]di oxol -5-yl
2-isopropylisoval eram de. The conpounds of the present

I rmamﬂqecpresmythnus ﬁﬁthbﬂrelﬁtéﬂt@@nsenﬁfﬁéd@f Soly & tﬁeogroup
cool i n%sensatl on,

+ Bnsth e Bpichadtlnnts® et oo Targl Sass PCBC oRiat et icles
f ogestiblmprodyctoard chemgﬁsgum I'witich conipris@€a pasiacttiask @Ra A @ffective

C RO = bR PrpBlng bftorel i ERES i BB BEE g e

conpound in a creamor salve, or |n a sprayabl e
{ v

C?Hﬁ@%ﬁﬁ?uﬁ‘n@s oﬂﬂg |¢]Jgé}4§&c%% bé Dger I or| é?rH@n%tbln}th q%her
sR@qilnworapwrWSﬂsgowrh rtbe ert,ae{@r U@uﬂ:\bl anmonensrg)udegol, N-ethyl p-

v
o R TS A SIS S (196.20),
bEgathyactateatoeno-mentiyt smsc'naﬁet(ﬂhmaolsv)anommenthalrmutarate O-
PrieAtg @ydeﬂk@ (CAdoMhct™ers aRe 28688 ltylch@bhdBRbre (Freskomenthe™).

nutritional

The compounds of formula | may be prepared by chlorination of an acid of the general
formula R'R?R3C-COOH to the corresponding acid chloride which is further reacted with
an amine of formula II

HoN

wherein R', R?, and R%, m, X, Y and Z have the same meaning as given for the
compounds of formula I under process conditions well known in the art. Certain acids of
the formula R'R?2R*C-COOH are commercially available. In general they may be
prepared for example by a method described in Tetrahedron, 1980, 36(6), 775-7 or
Journal of Chemical Research, 1978, 2, 46.

The invention is now further described by means of the following non-limiting examples.



val ue, e.g. tablets, nouthwash, throat sprays,
dentifrices and chewing gum Products that are applied
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| otions, oils and ointnment applicable to the skin of

t he human body, whether for di cal or other reasons.
Accordingly, the present invention refers in a further
asect to a corrp05|tllogcorrpr| Si ng an armunt of a

SquCI ent to stimulate the cold receptors in the
areas of the skin or nmucous nenbrane with which the
cdRpdiEsk were adsied 99 91(9 mmab aE4-aminebenzanitlg, Hmbrad pwriditeeand 100

desi Mk, T8 his Rkl 6lof 24%09%&!@&%@“ @rﬁéndé%%r@%dde%dropwnse

achi eved upon, ap gl | cation 11rgro uct to

ORI RIS AR reastien iGHTe e iserTon by Enige rescton mixture,
cemr_loss war h@ﬁdiadd@amr%)rﬂ&t@@%s Eé;%frﬁé@bﬂrﬁé c%?;%érﬁ@l@ M43 washed

o B B a5 B0 TRL REh e e R sy ARATASIBEMISO:. The

s eblgthsfevapbrhhé ivaup teafst gd d?@d@éroﬂmlvﬂﬂ%h was recrystallized
pro cts cts care products,
Pindex '??338 @hgrda’l ‘gég‘? a?%f ef P(ﬁf@'&{ s and chewi ng gum

\Nhl ch conprises a product base and an effective anount
(e 0 nd of fornula I, or a mxture

hﬂéfég?@wﬂﬂgzng%gﬁnds of the invention rray be used

alr:@ne or in conbination with other coolin ngounds
NI (O R GDClY g7 -68rh 2RI 7 6 Tish2Hb A€ (5i yz»p Mdgey 2H),

N4 et7ltyd H)p R, 0@9@ amy.de (W& 3),

N, 2, 3- tr)lorret Equg |sog(oml but anam de (W5-23), nent hyl

| act at e, nono-nent hyl succinate (Physcool (tm),

nmono- ment hyl glutarate, Omenthyl glycerine

(Cool Act(tm) 10) and 2-sec-butyl cycl ohexanone

( nthe(tm).

Following the same procedure according to Example 1 the compounds listed in Table 1
have been synthesised.
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Resegarch, 1978, 2, 46,
descri bed by nmeans of the
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N-(4-Cyanophenyl) 2-methyl-2- 1

isopropylisovaleramide

2H).,

N-(4-Methoxyphenyl) 2—methy|- 1

2-isopropylisovaleramide

N-(4-Cyanomethyl-phenyl)-2-
methyl-2-isopropyl-isovaleramide

4-(2-1sopropyl-2,3-dimethyl-
butyrylamino)-benzoic acid

methyl ester

N-(4-Methoxyphenyl) 2-
isopropylisovaleramide
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1. 77(t,

1H),

1.01 (d, 6H),

0.99 (d, 6H). Exanple 2:

Fol |l owi ng the sanme procedure according to Exanple 1

wo b@sosswpounds |isted in Table 1 have been

PCT/CH2005/000687

synt hesi sed. Tabl e 1: pyExanpl e 3: Cooling effect The

cooling intensity of the co

trained panel of 4 to 8 peo

ot

ounds was determ ned by a
e according to the

i sointensity nmethod as described bel ow. Aqueous
sol utions of various concentrations of a chem ca
conmpound are prepared and tasted. The cooling

intensity of each solution was conpared to that of an
aqueous sol ution of|the reference cohpound at 2ppm
namely N2, 3-trinetnyl-2- isppropyl butanande (W5 23).
The results are given in the |ist below Exanple
Chemi cal |viame rel. fooling ijntensity| Ex. 1
N- (4- Cyamngphenyl ) 2tisopropyl isoval efam de 1.3 Ex. 2A
N- (4- Cyangphenyl ) 2rmethyl - 2= sopropyl i soval er am de
1.5 Ex. 2B N-(4-Methoxyphenyly
2- met hyl 12-i sopropy|Y.soval erjam de 1.1 Ex. 2C
~N- (4- Cyarfdnet hyl - phignyl ) - 2- m& hyl - 2-| sopr opyl -i soval er
Sanide 0. RiEX. 2D |5 S
S4- (2-1sopfopyl - 2, 3~@ net hyl -|But yryl ajri no) - benzoi ¢ aci d
gnethyl egter 1.4 Exis 2E N- (4edvet hoxyphenyl )
N2-isopropylisoval erfam de 1.1 . 2F N-(2- Cyanophenyl)
I2-isoprogglisoval erfafsi de 1. 7
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Ex. 2G N-(2, 4- Di met hoxyphenyl)
2-nmet hyl - 2-1i sopropyl i soval eram de 0.9 Ex. 2H N-Benzo[1

w0 3jodiossost - 5-yl  2- net hyl - 2-1 sopropyl i soval er amP@ECa2®5/000687
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Ex. 21 N-Vanillyl 2-methyl-2-isopropylisoval eram de
0.8 Exanple 4: Application in nmouthwash Al cohol 95%
177mL Sorbitol 70% 250 g N—(ﬁ Cyanonet hyl phenyl)
2- |sopropyl|sovaleran1de (1% sol. in alcohol) 50

ool penel ess 0.300 g Methyl salicylate
0.640 ¢ Eucalyptol 0.922 g Thynol 0.639 g Benzoic acid
1.500 g Pluronic(r) F127 5.000 g Sodi um Saccharin
0.TeeGogfBg ditenaitziof ihatcemPoBeB vepsCetarmineAdiych tghur?émet@el of 4I to 8

i functiona

bEcSle g%%g 'g'gné" e Teoteting %'EF &k B%OgASF) Al
t H\QU?%@rS@Ml@mﬁ ef varl@iaﬁone@tragmsm agfheolitehcorepbundland prepared and

| Sashddl Thé cddhg Ity oP¥MchRBftion was compared to that of an aqueous
solution of the reference compound at 2ppm, namely N,2,3-trimethyl-2-
isopropylbutanamde (WS 23). The results are given in the list below.

Example Chemical name rel. cooling intensity
Ex. 1 N-(4-Cyanophenyl) 2-isopropylisovaleramide 1.3
Ex. 2A N-(4-Cyanophenyl) 2-methyl-2-isopropylisovaleramide 1.5
Ex. 2B N-(4-Methoxyphenyl) 2-methyl-2-isopropylisovaleramide 1.1
Ex. 2C N-(4-Cyanomethyl-phenyl)-2-methyl-2-isopropyl-isovaleramide 0.2
Ex. 2D 4~(2-Isopropyl-2,3-dimethyl-butyrylamino)-benzoic acid methyl ester 1.4
Ex. 2E N-(4-Methoxyphenyl) 2-isopropylisovaleramide 1.1
Ex. 2F N-(2-Cyanophenyl) 2-isopropylisovaleramide 1.7
Ex. 2G N-(2,4-Dimethoxyphenyl) 2-methyl-2-isopropylisovaleramide 0.9
Ex. 2H N-Benzo[1,3]dioxol-5-yl 2-methyl-2-isopropylisovaleramide 0.9
Ex. 21 N-Vanillyl 2-methyl-2-isopropylisovaleramide 0.8

Example 4: Application in mouthwash

Alcohol 95% 177mL
Sorbitol 70% 250¢g

N-(4-Cyanomethylphenyl) 2-isopropylisovaleramide (1% sol. in alcohol) 50mL

Peppermint oil, Terpeneless 0.300g
Methyl salicylate 0.640 g
Eucalyptol 0.922¢g
Thymol 0.639¢g
Benzoic acid 1.500 g
Pluronic® F127 5.000 g

Sodium Saccharin 0.600 g



around, gargled and spit out. A strong cooling
sensation is felt in every area of the nouth as well

W@300biop®s7 Exanpl e 5: Application in toothpast ePGEEHE005/000687

opaque toothgel w thout flavor or fragrance 97.000 g

N- (4- cyanophenyl) 2-nethyl-2-isopropylisoval eram de

(2% sol. in PG) 2.50Qy Peppernmint oil, Terpenel ess
0.50Qg * PG = Propylen glycole The chenmicals are m xed

i ®otliom Cipetehgel , and 1g of the toothgel is put on a0.300 g
t%ﬂ{iEREiHSh and a panelist's teeth are brushed. The

nou I's rinsed with water and the water is spit out:100 g
AV¥aterong, icy cooling sensation is felt by the g.s. 1 liter
panelist in all areas of the nouth.Cainms 1. A

conpound of forrmula | wherein Xis (CH2)p-R wherein R

i Slusonie oTAz7 deapifinstional Atock eemmlynmsuffacant ¢Tradé naink pRBASF)
and nis Qor 1; Y and Z are independently sel ected
fromH O4 C1to C4 alkyl, Cl1 to C4 al koxy; or Zis

HAll thatlegredieatsate mixed| 30 i ofplatained Sdutidnkdie Ryt in dredmdutnsvished

YafoRhdn ok QR '
oA R Bt 480 RS BT e
-N‘-’Eﬁ-aé-w%ﬁsdﬁsf ornms together with the carbon atons to

10 which they are attached a 5-nenbered ring;

15

20

Example 5: Application in toothpaste

Basic opaque toothgel without flavor or fragrance 97.000 ¢
N-(4-cyanophenyl) 2-methyl-2-isopropylisovaleramide (2% sol. in PG*) 2.500¢g
Peppermint oil, Terpeneless 0.500g

* PG = Propylen glycole

The chemicals are mixed in the toothgel, and 1g of the toothgel is put on a toothbrush
and a panelist's teeth are brushed. The mouth is rinsed with water and the water is spit
out. A strong, icy cooling sensation is felt by the panelist in all areas of the mouth.



mis Oor 1; RLis H Clto &4 alkyl; R2 and R3

represent independently C1 to C4 alkyl; and the sum
wobooeasdesen atons R1 +R2 + R3 is at | east 6. 2.P@&I/CH2005/000687

conmpound according to claiml1 wherein R2 and R3

represent independently a branched C3 or ¢4 al kyl. 3.

A conpound according to claiml1l wherein RL is H or

methyl and R2 is iso-prodyl and R3 is iso-propyl. 4. A

compound according to any one of the preceding clains
Claimkerein R is selected fromthe group consisting of d,

F, Br, cyano, hydroxyl, nethoxy, NO, acetyl, SO2NH2,

CHO COOH, C1 to C4 alkyl carboxylate, C1lto C4

&l Rydompauhdaiinindda | and 5- nenbered heterocyclic rings

conprising two or nore hetero at oms, sglected fromthe

group consisting of N,_ S, and Q5 /corrpound

according to cl ai m rﬁ

consi sting of conpou

N- (4- cyanophenyl ) %1 sopyopyN.80V 5m de,

N- (4- cyanophenyl) 2- nethyl - 2 ’§opr opY! i soval erani de,

N- (4- met hoxyphenyl) 2-neehyl - I

| SEREBIPYX IsY Vlgﬂ WW%% |sa rou;rn1 C?mErlSIl’é%at least pne free electron pair

N- C anorret hen ro
é@dnlys Oor1 P g p

% ropy 3-di rreth | - but yryl am no) - benzoi ¢ aci d
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Xand Y form together a bivalent radical selected from the group consisting of —~O—
CHz~O—, -N=CH-O—, -N=CH-NH-, and —N=CH-S— which forms together with the
carbon atoms to which they are attached a 5-membered ring;

misOor1;

R'is H, C1 to C4 alkyi;
R? and R® represent independently C1 to C4 alkyl; and
the sum of carbon atoms R! +R? + R® is at least 6.

2. A compound according to claim 1 wherein R? and R® represent independently a
branched C3 or C4 alkyl.

3. A compound according to claim 1 wherein R" is H or methyl and R? is iso-propyl and
R® is iso-propyl.

4. A compound according to any one of the preceding claims wherein R is selected from
the group consisting of CI, F, Br, cyano, hydroxyl, methoxy, NO., acetyl, SO;NH,,
CHO, COOH, C1 to C4 alkyl carboxylate, C1 to C4 alkyl carboxamide, and 5-
membered heterocyclic rings comprising two or more hetero atoms selected from the
group consisting of N, S, and O.
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6. The use of a compound of formula | as defined in any one of the preceding claims as
cooling adent.

7. A method of providing a cooling effect to the mouth or skin by applying thereto a

product comprising a compound of formula | as defined in any one of the claims 1 to
5.

8. A product that provides a cooling effect to the mouth or skin, which product comprises
at least one compound selected from the group of compounds of formula | as defined
in any one of the claims 1 to 5.

9. A product selected from the group consisting of topical products, oral care products,
nasal care products, toilet articles, ingestible products and chewing gum, comprising a
product base and an effective amount of a cooling compound of formula | as defined
in any one of the claims 1 to 5, or a mixture thereof



