10

15

20

25

WD 2006/ 099762 PCT/ CH2006/ 000150 1 COOLI NG COMPOUNDS
This invention relates to a nethod for providing a

W@ owbiopggesensati on and to conpounds that provPQECHRINS/000150
effect. 5 Cooling conmpounds, that is, chem ca
conmpounds that inpart a cooling sensation to the skin
or the nmucous nenbranes of thg body, are well known to
the art and are widely used in a variety of products

such as foodstuffs, t ever ages,
dentifrices, nout hm@@@gﬁgﬁgf%pmpgs 10 One cl ass
of cooling conpounds that has enjoyed substanti al
success is that of the N- substituted p-nenthane

This iyention iglades teramihessiop providisga eontngsankatian end to compounds that
[ Ln, for exanple, British Patent GB
pr?fﬁigﬁﬂ,lgg%dtw Al t hough sone of the conpounds of the
prior art have been successfully comercialized, the

[ qt ricate structures of the carboxam de noi ety nake .
Conlingicomppurds, fhebigyuehemiogh sampowds that dnBarka poediigysepsation to the skin
o e B U Epodt LRl T O i ity v i
vaciatyegfgryduets ssichps foodstyffs,aclzexapiodests,devéapes) Hentifriagse

opd 20 coog] i.ng. conpounds and can easily be made from
m@&ﬁW@ﬁ’@f' ﬁlllcﬂ?’ﬂﬁ&’&?'l abl e benzoic acids. The invention
t herefore provides a nethod of providing a cooling

sensation to the skin or the nucous nmenbranes of the
Omroelgssiof caglpigydompouhds thetchaa enjoypbsubdtanfialSucaess @ that Xf thedN-

sugstia\l(teg lfa-nl}len%ganezcar%o\)galefde%xa%p%s olf ’che%e5 compounds are described in, for
example, British Patent GB 1,421,744.

Although some of the compounds of the prior art have been successfully commercialized,
the intricate structures of the carboxamide moiety make difficult to produce. These

chemicals can only be offered at high price, which limits their use in consumer products.

It has now been found that a category of simple arylcarboxamides of formula I are good
cooling compounds and can easily be made from commercially available benzoic acids. The
invention therefore provides a method of providing a cooling sensation to the skin or the

mucous membranes of the body by applying thereto a compound of Formula I

X 3
4\\2
¥

L AN
b e

in which X is H or (CH2),-R, nis 0 or 1, Y and Z are selected independently from the group
consisting of H, OH, phenyl, C;-C; straight or branched alkyl, or, a C;-C, straight or
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in which Xis Hor (CH2),,-R nis O or 1, Y and Z are

sel ected i ndependently fromthe group consisting of
woR00eho7phenyl , Cl-C4 straight or branched al kpdT/CHRQ06800150

Cl-C4 straight or WD 2006/ 099762 PCT/ CH2006/ 000150 2

branched al koxy, or X and Y form together a bival ent

radi cal selected fromthe gr Oép consi sting of

-OCH2-O, N=CH O and - N=CH V\hichforrrstogether

wth.the omsto ttached a
e e TR g BB el B haLP L 8IS 2 o
coR¥BER 6 LDNGEQL0a N3 02244 eNdcng-g.e %?&f foMBY %’geﬁ@ldwﬂh the

5 Ris a group with non-bonding electrons, RL Is
cagh4®, at@RHB® ‘@hlc e&@f@u%bhé@ﬁamdmbe,red%ingmd a R3- éolealifﬁd&mg, al,3-
ched al k or two or nore of Rl, R2
Oxgﬁggﬁ?g éﬁégﬁagzgrq{érfg ref%elpﬁ}'ééy’rﬁ?ﬂocycl ic, bicyclic or
tricyclic radical of up to 10 carbons provi ded t hat

Rl, R2 and R3 together conprise at |east 6 carbons. )
Rigp wup Roth mRe-toadingrréectrans & is B, ng%ﬁsmﬁaeﬁséoranched alkyl, R” and

ac{a r?t > fﬁﬁ% %ﬁr%@%é %{@ E\Q voQ ( amr&eent OfR e%z 89(9 RY galken gogether

foﬁﬁmhn@idcwhogbwpdwm&nay@wtri%ﬁsﬂ oifﬁ wu@baﬂ?ans frovidbdibat R', R? and
Aand R2 and R3 are isopropyl, and |n which R1, R2 and
RF?%‘“&P%W&FI}P”@?HS/]IeaStlﬁéiafhoéﬁrl ar conpounds are those in
which X is in the 4-position. Qher particular
conpounds 20 are those in which Xis in the
R 4R6d§i a:nddhe eartlorYtoawibiicF tmy erd-httaChbd @be barfonetamyle, paraXnenthyl,
ormtoget her a bival ent radical selected from
Oﬁﬁg’cﬂ‘g nsisting of -O-CH2-O, N=CH O and
N:CH-S- thus form ng together with the carbon atons
t0_whj ch they are attached a 5-nenbered ring, i.e. a
RllRéerm&)abadarallongicemlcl 3-oxazole ring or a
1,3-thiazole ring respectively. 25 Particul ar groups
R wi th non-bondi ng el ectrons are hal ogens, OH, Ow,

PaNG&slar@mpOands 2p& RS in hich R@@rhbthﬁqﬂﬂa{z 4ad-FC%rédskplopyl, and in

Carb?XIXZ' at es; such as CO2Et, -
which R and are all ethyl.

Particular compounds are those in which X is in the 4-position. Other particular compounds
are those in which X is in the 4-position and Y and Z are H, OH, OMe or methyl or X and Y
form together a bivalent radical selected from the group consisting of ~O—CH,-O-, —
=CH-O- and -N=CH-S-, thus forming together with the carbon atoms to which they are
attached a 5-membered ring, i.e. a 1,3-dioxalane ring, a 1,3-oxazole ring or a 1,3-thiazole

ring respectively.

Particular groups R with non-bonding electrons are halogens, OH, OMe, NO,, CN, Ac,
SO;NH;, CHO, CO,H, CONHj;, C1-C4 alkyl carboxylates such as CO,Et, C1-C4
alkylamides such as CONHMe or heterocycles such as:



al kyl am des such as CONHWe or heterocycles such as: WO

2006/ 099762 PCT/ CH2006/ 000150 3 ON\ /N\ N\ NN
WON2006/099762 L-, O Oand O N Particular Rl, R2PGRAHRBG6/000150

conbi nations are: 5 RR R Hbornyl H 3-p-nmenthyl H

I sopropyl isopropyl methyl isopropyl isopropyl ethyl

et hyl ethyl A nunber of the canmpounds herei nabove

defined are novel. Thus, in a further enbodi nent of

t he present inve tlon there js provided a conpoypnd of
s \M 5 .

e I Rl 10
|ch ereme de netb
[ |choeofthef yng ‘\/o \
N

, , O and

Particular R', R? and R3 combinations are:

5
R' R R’
H bornyl
H 3-p-menthyl
H isopropyl isopropyl
methyl isopropyl isopropyl
ethyl ethyl ethyl

A number of the compounds hereinabove defined are novel. Thus, in a further embodiment

of the present invention, there is provided a compound of the formula I

X 3
4(\ \2
Y

5g>/ = N R3
o R

10 in which X,Y,Z,R',R%R? are as hereinabove defined, and in which one of the following

provisos applies:

(a) R! and X are not H, and, R}, R?, R® and the carbon to which they are attached form an
acyclic moiety;

15 (b)R'is H, and R% R? and the carbon to which they are attached form an acyclic moiety,
only one of R%, R? being isopropyl or fert-butyl;



provi sos applies: (a) RL and X are not H, and, Rl, R2,

R3 and the carbon to which they are attached form an
waegslopweroi ety; 15 (b) RL is H and R2, R3 anPCT/a#E2006/000150

carbon to which they are attached forman acyclic

noi ety, only one of R2, R3 being isopropyl or

tent-butyl; WO 2006/ 099762 PC]y CH2006/ 000150 4 (c) R1

is H R2 and R3 are both isopropyl, and X is in the

(ci&p?;;['ﬁt gzg}dgfgfﬂr% %ot%%opl;'(’)pytl],aa{ngggg’in thl\éeﬁl—pclavst:i‘t?c’)n 3!1\1% is ngl’cr ﬁ! halogen,
MR M OCRIG) 4By 111 eyl N-@-
car boxggaggy N- ( -lirgpbgylrﬁ ﬁrqn %odﬁagﬁﬁ%% E) th);)g\?n&cf ét}oxg pyridine-2
capferemdids; INyed-¢arbaraind deylipheny)-benrempdey b ihame derivative and R is not
1enyd.phperazi ne, phenyl] mer capt an . o
bR S PR RS e SRR s EARE: Pribtoromhegyinerpapiage fpoavinoline,
5 arSNUlinkb@silemathedd detvhiiee &’fanaﬂg}?r yl, (d) Rl is Hand R2

and R3 are,both,tert-butyl; iIs not H (e) R is H
(dRR isrld ard R g Rhave buth ferthisyle Xriboast: o whi ch they are

i I [ a e
(ef8 BAESE 4 Budtior TR BRGRABhTE A they bplfrche Plofm a -
me@thiieting adii Y bnd Aeye astdl;at t ached forma p- 10

ment hang ring, Zis Hand neither X or Yis Hor OH,
(B Ry) sk, B cand K” ogethey with the garbems tovihieh theg areattgehes fogm a p-

i : t : menthane ring, Zis
10 mﬁ@h@éiryé%ﬁ @ﬁ?@:@ﬁ%‘g@'{) DR or NO2: (h) RL
(9) B' 4 HRR® amicR RBgttheravitiethewhtbons tewkiah Heysird attashéd form a p-
t are at.t d r .p- .ment hane ri ng, and Y are
B 2 B 02 P R eI g1 Mg 2, ¥
(hgggis_ B, RAad et ydeaafiaiklca®ondto\¢hEh @g:?g\’ﬁt{a\éﬁed form a p-

rticular exanples of such conpounds ose
meshansspign diangd X arefothndd) ansl X fis ndt [H, GOOH] yginokivydsulfonamide, CFs, a

Visps (a b) ,and..(c) apply, and those
15 m@%?‘?%%ﬁ%}wﬁ?#gh%sg e AR O provisos (e), (f),
(g) and (h) apply: 20 X X Ygr ix H Nk N
Particular examples of such compounds are those corresponding to Formulae II, IIT and IV,

when provisos (a), (b) and (c) apply, and those corresponding to Formula V when provisos
(€): (D), (g) and (h) apply:

_"r—\\ H Y——W-\ H
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ZZ OO 111 1111 WO 2006/ 099762 PCT/ CH2006/ 000150 5
XXN YY NN ZZ OIVV Particular exanples of

W@ s@bh976L er eoi soners are PCT/CH2006/000150
(1R 2S, 5R) - 5-net hyl - 2- (1- et hyl et hyl ) - cycl ohexanam ne
[ (1R 2S,5R) - nment hyl ] and
(2S, 5R) - 5- et hyl - 2- (1- net hyl etshyl ) - cycl ohexanami ne
[(2S,5R)-nenthyl]. 5 The conpounds nmay be easily
prgpared by amidation of aybenzoyl chloride with an

am r an am nium chl ori alt. Am nes where Rl1=H

caf cor ' accordi ng
YfﬁTS .

Amﬁ\ -C5 a

t hes ' al cohol 0 A

etZal . ' 0 2000, z12, 17091712 |{The i nyventi on

to a produ& that
the skin or used in a tobacco product, conpr|ising the
i ncorporatiren in the product of anveffectived anount of

a.c ound, as .herej nabove defi ned. The i.nvention
P i Pl CAaS el CORRSITES 8if W AAS POV s S doRrHtyD-
L 1 ) 1 -
R RS efiind (LR 28, SlReiyl] SRS AR e O PR i)
cyFhdsexdnandse [42S.6B)pwsiltyllons i n whi ch the conpounds

her ei nabove defined can be used include personal care
products such as dentifrices (toothpastes, tooth gels,

THOSHnYRE e Hhy bE 8B tprépared by amidation of a benzoyl chloride with an amine or
an aminium chloride salt. Amines where R'=H can be made from their corresponding ketone
according to Schopohl, M. et al. Synthesis 2003, 17, 2689. Amines where R' is C1-C5 alkyl

can be prepared from their corresponding alcohol according to Jirgensons, A et al. Synthesis
2000, /2, 1709-1712

The invention also provides a method of providing a cooling effect to a product that will be
orally ingested, applied to the skin or used in a tobacco product, comprising the
incorporation in the product of an effective amount of a compound as hereinabove defined.
The invention further provides a composition that provides a cooling sensation to the skin or
oral cavity, comprising an effective amount of a compound as hereinabove defined. The
kinds of compositions in which the compounds hereinabove defined can be used include
personal care products such as dentifrices (toothpastes, tooth gels, mouthwashes), cosmetic
and medicinal preparations, such as tablets, lozenges, liquids, creams and sprays, foodstuffs

and confectionery, hard candy, beverages, etc.

The “effective amount” required will naturally vary quite widely, depending on the natures
of the compound and composition, the type of application and the extent and nature of
cooling effect desired. As a result, any quantities given can only be approximations at best.
However, typical concentrations are a maximum of 5000ppm, that is, 0.5% by weight of the

composition. As a general rule, between 50 and 3000ppm are all that is required for a solid
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and nedi ci nal preparations, such as tablets, |ozenges,
l'iquids, creans and sprays, foodstuffs 20 and

wa@ombmeedsonery, hard candy, beverages, etc. ThBCT/CH2006/000150

"effective anmount” required will naturally vary quite
wi del y, depending on the natures of the conpound and
conposition, the type of appligation and the extent
and nature of cooling effect desired. As a result,

n uantiLies giyen can only be approxi mtions at
oM ficEhecior tEfed g sl PRtBHe RO R Bemarate
de¥ire8008IRBIfdchat is, 0.5% by weight of the

conposition. As a general rule, between 50 and 3000ppm

are all that is required for a solid WO 2006/ 099762

l 1 6 C sition..In the case of
R LOh CnBo SRETAP KB Bt emi b e the normal
ingesdéanad lenotvn tdelsé 4r€ that @@ luserl]l Bf il bompdbi®AR] il a%ek@ﬁ&%
coal.i ng conpounds, the conpositions nay contain al
QYaREtiEDr mal 5 ingredients known to the art that are
useful in such conpositions, in art-recognised
quantities. Mre than one conmpound of the type
Moeg thian ahovempemdrdf iectypalerb@absedesdtitel enay®iges id thens
accordingcto,this inventjon, In addition, the

CQURASHIARE dcqpsding b thisggventions by additjonntee icompainds megyherused in
j S ' I .0g:. €O unds.
O i KT @b ol Y Lol b IRBHRR: suen
caquings inglude mellnﬂlsﬂga_ Wﬁmmsglﬁﬂéé&i'N?hy(l p-mznél;anecarboyi]an?ide (WS-
-tri -2-isopro nam de - , ment hy .

”%?ﬁ%‘?etﬁﬂi%@ﬁ@%ﬁ?@é\?% Hﬁ@-@?ghﬂ@ﬁ% tetpgnfhone glycerine
adaf\|FretRRER ﬂ@GN)}’lhoﬁdiﬁféhﬂE%I_ SictRMMIPRACEEIR), mono-menthyl glutarate,

nmono- ment hyl gl utarate, ment hyl™ gl yceri'ne
Ofmsﬂk@ﬂxqequgf)oc&m@l@@nd Besey-boiityohdezamone (Freskomenthe®).

(Freskonenthe(r)). 15 The incorporation of the

conmpounds into the conpositions may be achi eved by

Tlenhtdrpbiatios 6Nthe RbmPB@dds BB ABe colhifositivng Eﬁa'?rﬁb@ acBicQYby entirely
further described with reference to the foll ow ng

CORYFRGNA 1. 20 exanpl es. Exanple 1 Preparation of
ment hyl am ne 41. 69g of hydroxyl am ne hydrochl ori de
were dissolved in 200nL of water. Under ice

The invention is now further described with reference to the following non-limiting

examples.

Example 1

Preparation of menthylamine

41.69g of hydroxylamine hydrochloride were dissolved in 200mL of water. Under ice
cooling, 40g of NaOH pellets were added. After the NaOH was dissolved, 61.7g of L-
Menthone were added over a period of 10minutes. The mixture was stirred at RT for 70h.
The mixture, containing white solid balls, was extracted twice with MTBE. The organic
layers were washed with water and brine, dried over MgSO, and concentrated to give 67g of
white solid which is reacted with 12g of lithium aluminum hydride in 300mL of MTBE,
under ice cooling. The mixture was stirred for 96 hours at Room Temperature. The light
grayish suspension was treated with acetone and with 40mL of HC1 (1N). The yellowish
supernatant was acidified with HCI (37%) and extracted twice with MTBE. The organic

layers were washed with HCI (IN). The combined aqueous layers were neutralized with
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25 cooling, 40g of NaOH pellets were added. After the

NaOH was di ssolved, 61.7g of L- Menthone were added
wWo@6/0997pEr i od of 10m nutes. The m xture was SPCT/CHAEN00150

RT for 70h. The m xture, containing white solid

ball's, was extracted twce with MIBE. The organic

| ayers were washed with water -and brine, dried over

MySO4 and concentrated to give 67g of white solid

Fehds re dwth 129 of | thi um num_hydri de
NIOFERloD BRI ey Wéthé\%wn@w q¥eaniGiges were washed
wWadrist] driedbveOR 86, A8d EencRhtr Ao deTREEALEY geuomgh li uig which is

l'i,ght rayi sh suspension was treated with acetone goln
pwfqubw%ﬁtﬂénom (1N). The yellowish supernatant was
acidified with HO (37% and extracted twice with
MIBE. The organic |ayers were washed with HO (IN).
EXimapleiybi ned aqueous | ayers were neutralized with WO

2006/ 099762 PCT/ CH2006/ 000150 7 NaOH pellets to pH 13
Prepgratien abl-methylisoprenylisstpetylaminivgm gﬁlnndel ayers were

i ' . di. I concent rat ed :
B T M TR -
2bymdli Qlftaiccttlimcicbmd the lE)(ﬂlmﬂ \eas|2co|8_ledpﬁl ﬁﬂﬁdﬁ?jatmg7.3 g 80f iulfur%c acid was
T s e am el e ce 8550 ST
atGhbRAAFRLAN. trht hEx@FEwal niﬂ%g%:ﬁ’ Ayiice 2hd c?e{g \ngl?f\/ngBE The

acid and the m xture was ed in an 1ce ba
organig gy were acsisediatgce widld dd HOOS;, beingeiried dvaf MgSO,4 and concentrated

20m_nu . the mxture S stifre t OCfor. |lh and
to O B B g0l el il ol pENp T SomraE U bl vas
ctioronchaREdMvith tHeCBlIaRhe¥bfcdgdsed Wi th MIBE. The
1organlc | ayers were washed tw ce with NaHCO3, bri ne,

(3OPREH2VEERAI3NA dn pom €t roiinedts): 6@ anddodfefbr@d. s3 161), 3.92 and

380 A6 PIR) Lo RO 901 2 e e o 8D
Tt U E ST R
43hB4.30526 99,269 240:p4.221 D9, It 14.7936.608.32H), 1.37 and

2 0. nd 0.84 (m_12H) 13CNMVR ( 75MHz,
MR 0 N 95 Do dBlks 182,18, 1456335, 267
58.2, 45.25, 43.4, 43.1, 34.35, 26.95, 26.9, 24.6,
24.2, 17.7, 17.5, 14.7, 16.6, 8.35 MS/El: 207 (M),
Tid9Bil (s m)ixed ®Z2h 1398 of fifidyred &l SABD of dbBic 23i86n 23681 Sfethanol.

20 This oil was mxed with 13, 7g of thiourea and 50niL
Thprmixtge was g‘&?tﬁ‘f ptn'ceé% oyﬁ_rmjépt. ép@fgﬁé’lf water was added and the suspension

was stirred at room temperature for 30minutes. NaOH pellets are added to set the solution to
alkaline pH. The yellowish solution was extracted three times with pentane and the organic
layers were washed with brine and dried over MgSOs. 1 L of HCI in Et20 (1M) was added
and the mixture was stirred at room temperature for 1h. The mixture was concentrated to
obtain 5.3g of white crystals with the following physical properties:

1HNMR (300MHz, CD30D) § in ppm (two rotomers): 2.12 and 2.02 (heptuplet, 2H), 1.37
and 1.31 (s, 3H), 1.03 (ddd, 6H), 0.92(dd, 6H)

13CNMR (75MHz, CD30D) & in ppm (two rotomers): 63.3, 59.3, 47.2, 33.8, 27.75, 24.5,
24.3,24.2,17.7,174,17.1, 16.9, 8.5

MS/EL 263 (M™), 248, 220, 192, 152, 135, 107, 92



The m xture was heated at reflux overnight. 500nL of
wat er was added and the suspension was stirred at
wo oaioveaper at ure for 30m nutes. NaOH pel | et s BCBCHA@SM00150
to set the solution to alkaline pH The yell ow sh
solution was extracted three tines wth pentane and
the organic |ayers were washed with brine and dried
over MgSO4. 1 L of HCL in Et20 (1M was added 25 and
the m xture was stirred at roomtenperature for I|h.
EXRpI8i3t ure was concentrated to obtain 5.3g of white
R B physi cal properties: 1HNVR
Px%?%%ﬁ@éo%%%ﬁgh{rgb%%ml two rotoners): 2.12 and 2.02
1 ernddt Lrgietitylprepinol wagieatedhih alwa sigglar 8Hhat df. e@3mpldiito give the
6 0..92(dd, ..6 13CN (75MHz, CD30D) 6 in ppm (two
deF{E%doWé’P%‘j%z(ng%t.h% @lwlggp 3?&"2",??’3“?%{33-27. 75, 24.5. 30
11I2éVR 7z 1y 0. El: 263
}?ﬁw )@gﬁ%{ ’g)oc,ﬁg)légl? ﬁplmszl 3%%“5(1,}@%70, B BB 06, 099762
1 3NYVIRHZ 6DBA) QXEB) & & priacaidi, 8131, Préepar ati on of 1,

-di | pr.opyl am ne_ 16g of 1, 1 -diethyl propanol was
Méfﬁaﬁe‘g%ﬂﬁ %\%ﬁ@gf‘s&gﬁ ar to that of exanple 2 to give
Eidifpledesi red product with the foll ow ng physical

properties: 5 1HNWR (300MHz, CDC13) 8 in ppm 1.33
Px(epdyatii) of 10-18Reiliylt] -iQiHrop HlBGhivEy] aiisihvhitde CDC13) 8 in

0. Eﬁg;nglfpﬁgieﬁiybﬁ éﬁéqrggglgﬂﬁ{g§lgk{ini%é4chﬂo'\r’f Stton Skarodle 208d 03¢ of
pydlneRé8 Wissdive® RPSRR YK MBI hivd 0.284 §ﬂ§ﬂaﬁﬁo§h@hﬂ>frih@@ve% added. The

1-methyl -1 -isopropylisobutylam nium<chloride from
migkerapvag stirrechet 100R0gMperatupyevetnight. wer e di ssol ved in 5ni

il e i s B P OBttt v
MOBE. The biganithyere fetel wikBled Weth DRtk QtiedavePRISIT, la8d 86hcentrated to
bet ween MIBE and NaHCO3 and extracted with MIBE. The

obtpigeh?-&8¢ al/ende odactyabieh avagivias pPErifipdby morwipllizasion in hexane.

T LR M R O e
jg))no gggéggil ?%ﬁ%éi%?gg gsa @Hglgm %dgzgog Hmfpgqp\é%, 2(1? 1.44 and 1.2 (s,
13CNMR (75MHz, CDCI3) 6 in ppm (two rotomers): 166, 163, 133, 128.5, 128, 114.5,
113.5,57.9,55.3,49.7,44.8,27.0,26.9, 25.5, 24.7,24.4,17.9, 8.5

Example 5

Following the same procedure according to Example 4 the compounds listed in Table 1 were

synthesised.

Table 1:

No | Structure Name Physical Data

A N-(1-methyl-1- MS: 233, 218, 190,
NH isopropylbutyl)- benzamide | 122, 105, 77
(0] :




2H),,

an

5.88 (broad s.,
d 2.04 (heptuplet,

3.83 and 3.9 (s,
1.44 and 1.2 (s,

1H),

2H), 3

3H),

2.19

H, 0.99

WQ debs/0®2 0.86 (dd, 6H) 13CNMR (75MHz, CDCL3)PEI/CH249B/00150

(two rotoners):

166, 163, 133, 128.5, 128, 114.5,

20

113.5, 57.9, 55.3, 49.7, 44.8, 27.0, 26.9, 25.5, 24.7,

24.4, 17.9, 8.5 Exanple 5 Foll

W ng the same

procedure

accor di ng to Exanpl e 4 the conmpounds listed in Table 1

—e A H ol AL _Taoahl o 1. Al C+ v iint iran ANanno
WCT T© i) l IICDI SCU J auy T L. A2 "L VAL T
Bphysi cal Data A N-( 1- met hytviL "}%;g . 218, : 2584443, 215,
' spp Nyt benzam dgSap9op WoRDR06| 65d 782102
P, oog B N (bengaRig| - | - MS: 258] 243,
215, >+ 4 80 propyl butlyl )- 4-Cyano- 173, 130, 102
en zam de =35 A 2957238
S (biw e = ?ﬁﬁﬁl g%f;s;l e 28
N-|( 3- p-ne : l’ Y 274 ?
erepht hal ¢SSP H / O E O
N-|( 170k d 295, 266, 224,
0
D N-(3-p-menthyl) O-methyl | MS: 317, 302, 274,

0 terephthalamate 232,180, 163, 135
v
o
@]
E 0 N-(1,1-diethylpropyl) MS: 295, 266, 224,
/O/U\ biphenyl-4-carboxamide (198, 181, 152
N
H
Ph
F 0 N-(1-methyl-1-isopropyl- | MS: 309, 294, 266,
isobutyl) biphenyl-4- 198, 181, 152
” carboxamide
Ph
G 0 N—(l-lsopropyhsobutyl) 3- | MS: 244, 229, 201,
cN cyanobenzamide 130, 102
N
H
H -(1-isopropyl-isobutyl) MS: 263, 248, 220,
benzo[1,3]dioxole-5- 165, 149, 121
HN carboxamide
@]
I\ (o}
0
K N-(1-methyl-1-isopropyl- | MS: 277, 262, 234,
HN isobutyl) 166, 149, 121
benzo[1,3]dioxole-5-
(l)\ Y carboxamide
Q
L N-(1,1-diethylpropyl) MS: 263, 234, 165,

benzo[1,3]dioxole-5-
carboxamide

149, 121




bi phenyl - 4- car boxam de 198, 181, 152 1 \ N / HF O

N-(1-methyl -1 -isopropyl- Ms: 309, 294, 266, sobutyl)
wheheerb2 4- 198, 181, 152 H arboxanmide G 0  PCT/CH2006/000150

-(1-isopropylisobutyl) 3- Ms: 244, 229, 201, -11 CN

yanobenzam de 130, 102 H H -(1-isopropyl-isobutyl)

M5:. 263, 248, 220, enzo[l1, 3]dioxole-5- 165, 149, 121

HN arboxam de O O K N (1-nethyl-I-isopropyl- Ms:

2t —262—234 HN-eobptH L —166,—149 121
’ ’ ’ ox Nrberay! bengamide MS
11263, 234, 165, HN
121 arboxanmde O (o O W
D150 10 M O N- borny|

Example 6:
Cooling effect

The cooling intensity of the compounds was determined by a trained panel of 4 to 8 people
according to the isointensity method as described below.

Aqueous solutions of various concentrations of a chemical compound were prepared and
tasted. The cooling intensity of each solution was compared to that of an aqueous solution of

the reference compound at 2ppm, namely menthol. The results are given in the list below.

Example Chemical name rel. cooling intensity
Ex. 4 N-1-methyl-1-isopropylisobutyl anisamide 1.1
Ex.5A  N-(1-methyl-1-isopropylbutyl) benzamide 0.1
Ex. 5B N-(1-methyl-1-isopropylbutyl) 4-cyanobenzamide 1.0
Ex. 5C N-(1-methyl-1-isopropyl-isobutyl) O-methyl terephthalamate 1.7
Ex.5D  N-(3-p-menthyl) O-methyl terephthalamate 2.5
Ex. SE N-(1,1-diethylpropyl) biphenyl-4-carboxamide 1.2
Ex. 5F N-(1-methyl-1-isopropyl-isobutyl) biphenyl-4-carboxamide 1.5
Ex.5G  N-(l-isopropylisobutyl) 3-cyanobenzamide 0.2
Ex.5SH  N-(l-isopropyl-isobutyl) benzo[1,3]dioxole-5-carboxamide 0.9
Ex. 5K N-(1-methyl-1-isopropyl-isobutyl) benzo[1,3]dioxole-5-carboxamide 0.9
Ex. SL N-(1,1-diethylpropyl) benzo[1,3]dioxole-5-carboxamide 0.3
Ex.5M  N-bornyl benzamide 0.6
Example 7

Application in mouthwash



10

15

20

25

30

Exanple 6: Cooling effect The cooling intensity of

t he conpounds was determ ned by a trai ned panel of 4
wo 2008/0pgepl e 10 according to the isointensityPorCHE6/000150

as descri bed bel ow. Aqueous sol utions of various

concentrations of a chem cal conpound were prepared

and tasted. The cooling inteRgity of each sol ution

was conpared to that of an aqueous solution of the

reference conpound at 2ppm nanely nenthol. The

results are given in the list below 15 Exanple
AGwenl 8k nanme rel. ¢wghing intensity Ex. 4

N-1-net hyl -1 -i sopropyl i sobutyl anisamde 1.1 Ex. 5A
Seabitel H hyl - | - i sopr&ygbutyl ) benzamide 0.1 Ex. 5B

- L=l 1 ropyl butyl) 4-cyanobenzam de 1.0
C§§$&ggﬁag%fm%ﬁﬁ§f-l-isopropyl-isobutyl) 0- net hyl
a 1% wdtidndh alvehel 1. 75@ALEX. 5D N-(3-p-nent hyl) O-net hyl
terepht hal amate 2.5 Ex. 5E N-(1, 1-diethyl propyl)
Peppsraty plalcpeslsand 480 8. 2 Ex. 5F
2 -1 -isopr -1 sobutyl)

N%?%%gﬂgpg%%carboxanggé6§.5 Ex. 5G
En¢alyiptolsopr opyl i sobub92l g3- cyanobenzami de 0.2 Ex. 5H

N-(1-isopropyl -isobutyl)
T@@{\éo[l, 3] di oxol e- 56-é§50xam' de 0.9 25 Ex. 5K
BMode 4884 hy! -1 -1 sopr p.ad)-%i sobutyl)

benzo{il, 3] di oxol e-5-carboxam de 0.9 Ex. 5L
Plgrqric H123 et hyl pr opy$.90bgnzo[ 1, 3] di oxol e- 5- car boxani de

. a.5M N- bor ny nzam de 0.6 Exanple 7 30
S%a%misgé%ﬁagﬁ in mout%g@% WO 2006/ 099762
S&Idh @6/ 000150 agm)glcohol 95% 177nmL Sorbitol 70%

250 g. Conpound of exanple 4 as 5 a 1% solution in
CitticARsl 50nL  Pepped- Mg oil, Terpenel ess 0.300 g

Water q.s. 1 liter

All the ingredients were mixed. 30 mL of obtained solution was put in the mouth, swished
around, gargled and spit out. A pleasant cooling sensation was felt in every area of the

mouth,

Example 8
Application in toothpaste

Opaque toothgel 97.000 g
Compound of example 5B

as a 2% solution in PG 2.500g
Peppermint oil, Terpeneless 0.500g

The ingredients were mixed in the toothgel, a piece of toothgel was put on a toothbrush and a

panelist’s teeth were brushed. The mouth was rinsed with water and the water spit out. A

longlasting cooling sensation was felt by the panelist in all areas of the mouth.
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Met hyl salicylate 0.640 g Eucalyptol 0.922 g Thynol
0.639 g 10 Benzoic acid 1.500 g Pluronic F127 5.000 g

w@oasm7eaccharin 0. 600 g Sodium Citrate 0.30BCTCH2006/000150

Ctric Acid 0.100 g 15 Water qg.s.1lliter Al the
ingredients were m xed. 30 nL of obtained sol ution was
put in the nouth, swi shed ar de, gargled and spit
out. A pleasant cooling sensation was felt in every
rea of the nouth. 20 Exanple 8 Application in

Caerf:hpaste Opaque toothgel 97.000 g 25 Conpound of

exanple 5B as a 2% solution in PG 2.500g Pepperm nt
oi |, Terpenel ess 0.500g The ingredients were mnixed in

Lt he faentherbof praviginggecosting smstitne towbesskiuor the nzucous membranes of

t oot h : nelist's teeth e brushed.
The ljri%?)&# ﬁyl\?\gggprl?lﬁgg&r%gtaﬁompé?d 3@5"1’{% ter spit
out. A longlasting cooling sensation was felt by the
panelist in all areas of the nmouth. WD 2006/ 099762
PCT/ CH2006/ 000150y 12 Clains: 1. A nethod of

provi ding a cooli sation to the skin or the

nmucous rrerrbranes“ﬂ body by applying thereto a
conmpound of Fagr I 3

t

in which X is H or (CH2),-R, nis 0 or 1, Y and Z are selected independently from the
group consisting of H, OH, phenyl, C1-C4 straight or branched alkyl, or, a C;-Cy4
straight or branched alkoxy, or X and Y form together a bivalent radical selected
from the group consisting of ~O-CH,—0-, -N=CH-O- and —-N=CH-S— which
forms together with the carbon atoms to which they are attached a 5-membered ring;

and

R is a group with non-bonding electrons, R' is H or C;-Cs branched alkyl, R2 and R3
are C;-C4 branched alkyls, or R* and R® taken together form a monocyclic, bicyclic
or tricyclic radical of up to 10 carbons provided that R!, R? and R® together comprise

at least 6 carbons.

A method according to claim 1, in which R is selected from the group consisting of
OH, OMe, NO3, CN, Ac, SO,NH,, CHO, CO,H, CONH,, C;-C, alkyl carboxylates,
Ci-C4alkylamides and heterocycles.

A method according to claim 2, in which the heterocycle is selected from the group

consisting of.



4\ 2 YYNR3I ZR2 ORLI in which Xis Hor
(CH2)ri R, nis 0 or 1, Y and Z are selected

w0 pabefpeareent |y fromthe group consisting of HCTIEH2006/000150

phenyl, Cl1-C4 straight or branched alkyl, or, a Cl-C4
strai ght or branched al koxy, or X and Y form together
a bivalent radical selected omthe group consisting
of -OCH2-O, N=CH O and -N= S- which 10 forns
together with the carbon atons to which-they are
attached a5-rrenbered ring; and Ris a group with

[ eI e ons N R1 or NCl-

al kyl @ A
R3 t ake er orm no ycI iC [ [
tricycli cal osﬁ ug 0 10 lear bons priqui de

Rl, R2 an toget her—dbonpri se
2. A nethog according to claim11, in which Ris
the group consisting of OH OWe, N2,

CN, Ac, \SO2NHp, CHO, CO2H, CONH2, O -C4 al kyl
car boxyl 20 Cl-A4 al kyl am des and heterocycl es.
3. A net flccording to claim2, in which the

heterocycle is selected fromthe group consisting of.
WO 2006/ 099762 PCT/ CH2006/ 000150 13 O\N \ N N N\

5 4./ , AnNthodacbbr@irang cladm, & ®hidh R’ is methyl and R? and R® are isopropyl,

10

15

20

5.

9.

and in which R', R? and R? are all ethyl.

A method according to claim 1 in which R!, R* and R? are selected according to the

following table:
R' R’ R’
H bornyl
H 3-p-menthyl
H isopropyl isopropyl
methyl isopropyl isopropyl
ethyl ethyl ethyl

A method according to claim 1, in which X is in the 4-position.

A method according to claim 6, in which Y and Z are independently selected from H,
OH, OMe and methyl.

A method according to claim 1, in which the cooling effect is provided in a product

that is to be orally ingested, applied to the skin or used in a tobacco product.

A composition that provides a cooling sensation to the skin or oral cavity, comprising

an effective amount of a compound of Formula I
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5 4. A nmethod according to claiml1, in which RL is
nmet hyl and R2 and R3 are isopropyl, and in which R1,

wW®RZooanp7R8 are all ethyl. 5. A nethod accordi nBCT/0H2006/000150

claiml in which Rl, RZ and R3 are selected according
tothe followng table: RRR Hbornyl H
3-p-menthyl  Hisopropyl isopippyl nethyl isopropyl

i sopropyl ethyl ethyl ethyl 10 6. A method according
toclaim1, in whichy X is in the 4-position. 7. A

nmet hod according to g\\ in which Y and Z are

i ndependent|ly sel ectt 15 OH, Ove and net hyl .
8. A nethod accorg in which the cooling
effect is provided i i's tone orally
i ngested, applied té n dbacco
product. 20 9. A co ' a cooling
sensation to the skin or oral ing an
effective anmount of a conpound Formulrg | WO

2006/ 099762 PCT/ CH2006/ 000150 14 X 3 4~\ 2 Y Y NR3

Z6 R ORL I in\/\hichXisHor(CIfIZ),,-,nisO
or Ipn whidg iZHr %cat;j ¢ e OIo@ depend onirb B’elécftéﬁrinﬁ&?endenﬂy from the
group consi sting of "OH, p enyl Cl-A strai

br argelvcasisling obil, OI;I, leer@h, C1-C4 stra1ght or branched alkyl or, a Ci-Cy4
straight or branched alkoxy, or X and Y form together a bivalent radical selected

from the group consisting of —O—CH,-0-, -N=CH~-O- and —N=CH-S— which
forms together with the carbon atoms to which they are attached a 5-membered ring;

and

R is a group with non-bonding electrons, R!is H or C;-Cs branched alkyl, R2 and R3
are C-C4 branched alkyls, or R* and R taken together form a monocyclic, bicyclic
or tricyclic radical of up to 10 carbons provided that R', R* and R? together comprise

at least 6 carbons.

10. A compound of the formula I

X 3
4W\ X2
Y_I = N R?
e \|<
ol R

in which X,Y,Z,R',R%R? are as defined in claim 1, and in which one of the following

provisos applies:

(a) R! and X are not H, and, RY, R% R? and the carbon to which they are attached

form an acyclic moiety;
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straight or branched al koxy, or X and Y form together
a bivalent radical selected fromthe group consisting

WORW06CHL- O, N=CH- O and -N=CH S- whi ch 5 f oP@®CH2006/000150

11.

together with the carbon atons to which they are
attached a 5-nenbered ring; and Ris a group with
non-bondi ng el ectrons, Rl is or Cl-C5 branched

al kyI R2 and R3 are Cl-C4 branched al kyls, or R2 and

R 3G e S RS s et g s

R1, n £ her 6 car bons.
10. ni@(e:tg &lgéné g?ft g befiiy o ﬂréﬁyl Oﬂer} e LR (S
Binj

R2 O RisH >\t Togrth )somo@ylaland?x 1R$n thed-positthefanddsinot H,

or oo s 0! ol nSif bl it finiqeyobepyn -

R3 anethéRepaatifes-chdonkthil, Ky &;eaﬁfaﬁu@tdogp?ﬁalg DE¥ntAdide, a heme
acyclic noi eté?ﬂ WO 2006/ 099762 PCT/ CH2006/ 000150 15
i§

(b) druivativerand dnig nepmorgholinel N Hehegdlpinsrezine, phenyimernenfan, p-

%66:21 otrtggl{ég Fx)lﬁeg%a a%nlsgﬁylﬁ llrgu ?13?]1 l%ilgefl %1)1%/3 1@? d%va & or an aryl,
R3 QHPREIQHD amdSRf)ﬁIﬁDR? are®Bth A rittyl X tifigot4L;posi ti on and
IS not

g , Me, MeO N2, aryl, .
et K) %nléai wn R togethes Mithrtherarbgns tB Avch thep ags attached form a p-

H‘qcar % )}/%Xﬁ%g@?ﬂeniam de, a hene

der i(pafi NH Rﬁdmﬂ?RP $ogedter withphodarbans to Wthh they are attached form a p-
N- %]eenrt]ﬁ/a!n% Ir negr ZI and %g%? rl or \??sp ItLI orO
g) R!is H, R? and R? together with the carbons to which they are attached form a p-
menthane ring, Z is H, Y is OH and X is neither formamide nor NO,; j
(h) R' is H, R? and R? together with the carbons to which they are attached form a p-
menthane ring, Z and Y are both H, and X is not H, COOH, quinolinylsulfonamide,

CF3, a methylenediaryl or a heme derivative.

A compound according to claim 10, in which the compound corresponds to one of

Formulae II, III and IV, when provisos (a), (b) and (c) apply, and to Formula V when
provisos (e), (f), (g) and (h) apply:

%ﬁ3m<



chl or ophenyl nmer capt an, isoqui noline, an N-Iinked

sul fonam de derivative or an aryl, (d) RLis Hand R2
wape®®7ez e both tent-butyl; X is not H (e) RPCT/€HR{)06/000150

R2 and R3 together with the carbons to which they are

attached forma p- 10 nenthane ring and X, Y and Z are

not H (f) RLis H R2 and R3j¢ogether with the

carbons to which they are attached forma p- nenthane

ring, Zis Hsand neither X or Yis Her O4 g) R is

H R2 and R3 ther wiwth the carbon

are attached (\ p- nent hane ring,
and X is i r formam d& nor
and R3 together/ w ( [

attached form

net hyl enedi aryl or a [jeme deérivative. 11. A c¢npound
according to claim 100 in whi\¢h the conmpound O
corresponds to one of 20 Fornulae II, 11l and IV,
when provisos (a), (b)Jvand (c) apply, and to ¥ornula V
when provisos (e), (f), (g) and (h) apply: X X Y NY
/I N ZZ OO HIIl W 2006/099762 PCT/ CH2006/ 000150
16 x x YNN Zz OO IVV 5



