WO 2005/ 049553 1 N SUBSTI TUTED P- MENTHANE CARBOXAM DES Thi s invention
relates to cooling conpounds. Cooling conpounds, that is, chem cal conpounds
that inpart a cooling sensation to the skin or the nucous nenbranes of the
body, are Lboshigup to the art and are widely used in a variety of
products such as toodstuffs, tobacco products, beverages, dentifrices,
nmout hwashes and toiletries. One class of cooling conpounds that have
enj oyed substantial success consists of N-substituted p-nmenthane
car boxam des. Exanpl es of these conpounds are described in, for exanple,
British Patents GB 1,351,761-2 and United States Patent US 4,150,052. It
has now been foulN-FSUBSTITUTED PMENTHANE" CARBOXAMIDESIs exhibits a
cooling effect that is both surprisingly strong and | ong-Ilasting. The
i nvention therefore provides a compound of the formula | 3 X 2 /\4 Y NJ5
M6 Z O IThis ifivettibg Feldt€ tb Sodlin ompoudidand Z are sel ected independently from
the group consisting of H OH, CIIDC4 straight or branched al kyl, or, a
Cl-C4 straight or branched al koxy, Xis (CH2)o R where nis 0 or 1 and R
i's a grourosihdlcddibulRe) s r | [ﬂggrt reQ¥iifas o th@dkiddien Y
and Z ar emlgl,(yl (i:s not P%hg%,ﬁbg%moc?&%&ﬂﬂib?\ﬂa%h 4Qpcg§1| t|.orrllgate;ﬁiéltoitﬁs1 not CH in
the 2 or tB1puesus membranys oftieabody.mire well knawn th ghe axt any agpriwidgly aed ig gohriathat (i)
the gr OUpS)f g&')d{ug? weh a@ﬂ)%dséjfﬁf}?@ ?‘db%&cg %?o&?‘(ét@, lﬁ%ra&g,t&n%es, n&)h{h%vagﬂlgaﬁ oups 1 n
the 4- an 1-p05|§|ons are not bot :

toiletries.

One class of cooling compounds that have enjoyed substantial success consists of N-substituted
p-menthane carboxamides. Examples of these compounds are described in, for example, British

Patents GB 1,351,761-2 and United States Patent US 4,150,052.

It has now been found that a particular selection of such compounds exhibits a cooling effect
that is both surprisingly strong and long-lasting. The invention therefore provides a compound

of the formula I

in whichm is 0 or 1, Y and Z are selected independently from the group consisting of H, OH,
C1-C4 straight or branched alkyl, or, a C1-C4 straight or branched alkoxy, X is (CH,);-R, where

nis 0 or 1 and R is a group with non-bonding electrons, with the provisos that:

(a) when Y and Z are H, X is not F, OH, MeO or NO in the 4-position and is not OH in the 2 or
6-position
(b) when Y or Z is H then X, Y and Z are such that

(i) the groups in the 3- and 4-positions are not both OMe,

(ii) the groups in the 4- and 5-positions are not both OMe,



WO 2005/ 049553 PCT/ CH2004/ 000646 2 (iii) the groups in 3- and 5-positions
are not Ove if the group in the 4-positionis OH and (iv) the groups in
the 3- and 5-positions are not CHif the group in the 4-position is nethyl.
The pref¥PR2AWMEPounds are those in which X is in thePEIHIRO4WA46The nost
preferred conmpounds are when X is in the 4-position and Y and Z are H, OH,
Me or Owve. Preferred groups with non-bonding electrons are hal ogens, OH,
Ove, NC2, CN, Ac, SO02NH2, CHO CO2H ang Cl-C4 al kyl carboxyl ates such as
CO2Et. The conmpounds may be easily prepared and isol ated by art-recogni zed

thods They..ate di sti.ngui f.rom si il ds of the pri t b
hei - sur pr 100 5 oA R0 Prf OB e0: e EARRGAED e mpRuhisiOT t hat” of

sim | ar knowndconpounds) and by the 1longevity of the cooling effect, which
adds to their attractiveness in a |arge variety of products.  For exanple, a
smal | group (59 thegraynsdn the s and Stpesitions ara aetOX 4f the groupdn thei bpesitsm 8 ool i ng
conpounds arﬁ?letfl di cate which solutions had a cooling intensity simlar or
slightly higher"than that of a solution of nmenthol at 2ppm In a second
experinment, the sane panel was asked to taste the solutions at the chosen

trati d t dth . i, i nt It t I t]
ot or vt Risieed Fignaeort 1S st v et SRS upBict Hie ot o e shown
i n t abl@mboud®RtEwhertX AL tiB Mposifios & VREd Zk&RAS Ol Mest degevi ~y. Cheni cal

Concentration Longevity |I-Menthol 2.0 ppm 35 m nutes N-ethyl
p- ment hanecar boxam de (Ws-3) 1.5 ppm 57 mnutes Fornula 1, nme0, Y=Z=H,

X=4- CN ' I =Z=H A 93
m nut esﬁe%g%gg? @@%ﬁ%o%‘gﬁé Eigétgoélg ﬁr %%geg%@?oonggm@@! %dr%%gz’l are up
to 10 tCHO®sCOH anyCi-Caatkyl tabdxylgtestsactBas COEEL. | onger than nenthol, the

ref erence cooling conpound. Compounds of Fornmula | are also much stronger
and | ast |onger than W5-3, the best cooling conpound of the prior art.

The compounds may be easily prepared and isolated by art-recognized methods

They are distinguished from similar compounds of the prior art by their surprisingly high
cooling effect (up to 10 times higher than that of similar known compounds) and by the

longevity of the cooling effect, which adds to their attractiveness in a large variety of products.

For example, a small group of panelists was asked to taste various solutions of cooling
compounds and indicate which solutions had a cooling intensity similar or slightly higher than
that of a solution of menthol at 2ppm. In a second experiment, the same panel was asked to taste
the solutions at the chosen concentrations and to record the cooling intensity at regular time
intervals until no cooling could be sensed in the mouth. Results are shown in table 1.

Table 1 experiment on cooling intensity and longevity.

Chemical Concentration Longevity

1-Menthol 2.0 ppm 35 minutes

N-ethyl p-menthanecarboxamide (WS-3) 1.5 ppm 57 minutes
Formula I, m=0, Y=Z=H, X=4-CN 0.5 ppm 90 minutes
Formula I, m=0, Y=7=H, X=4-CH,CN 0.2 ppm 93 minutes

From Table 1, it can be seen that the compounds of Formula I are up to 10 times stronger and
last up to 3 times longer than menthol, the reference cooling compound. Compounds of Formula

I are also much stronger and last longer than WS-3, the best cooling compound of the prior art.



WO 2005/ 049553 PCT/ CH2004/ 000646 3 The conpounds of the invention nmay be
used in products that ar e applied to the mouth or the skin to give a

cool i ng "applying" is neant any formof bringing into contact,
f or exaﬁgyé}%@&gﬁ ingestion or, in the case of tobaccd@V @@t"@"“‘“

i nhal ation. In the case of appllcatlon to the skin, it may be, for exanple,
by including the conpound in a creamor salve, or in a sprayable

conposi tion. The invention therefore algo provides a nethod of providing a
cooling effect to the nouth or skin by applying thereto a product
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further by nmeans o non- exa
descr i bekjnrtefgereracuboling sahisationt By “&pplyimg ds inealtemgrfa:tm oftbmtgmg into contact for

N- (4- h nt h b de Ta a flask dde
(50 T | FOBPeadta AR BHiOh 25 1 B (CLPOOPIPTRESG, Lpation e thr e SEPEHE e, *To
this nxbweakinl  ayHe, PorRAMPRNGCRAEINMY thecc*a»tﬁyoud@mwrearﬁ@g%éi bPRW se over 5

m nutes. The reactlon m Xture was stirred f . To the reactlon mxture
50nmL of speayable compesitiandbe invretion therafoee MPrg@pm am@dlodmorcm@agw eodliager was

washed or gani ¢ er was dried
over 3&&"}%} %V\Q@%‘ER&%@W gora .n“&g%%“ s aa‘g’l“%%“ﬁ crude
product ,heydinabbvedesctibed) yst al | i zed from hexanes to afford 10.1 g of the

desired product with the follow ng spectroscopic properties: M 299
([M1]),298 ([M+]), 132, 83 i H NWR (300 MHz; CDC13) 8: 7.58 (d, 21-1)

L5 (g iy il g s

o 85 (d desdi‘rb&pref&'rc’.dmd@m&ltm—lz CDC13)8: 174.4, 137.8, 128.3, 125.1, 120 3,
118.2, 50.5, 44.3, 39.25, 34.3, 32.1, 28.7, 23.8, 22.9, 22.1,, 21.2, 16.1
WO 2005/ 049553 PCT/ CH2004/ 000646

Example 1

Preparation of N-(4-cyanomethylphenyl) p-menthanecarboxamide

To a flask, were added 6.6 g (50 mmol) of 4-aminobenzyl cyanide, 4.04 mL of pyridine and 100
mL MtBE. To this mixture, 10 g of p-menthanecarboxyl chloride were added dropwise over 5
minutes. The reaction mixture was stirred for 24 h. To the redction mixture, S0mL of water
were added. The mixture was separated. The organic layer was washed with 50 mL of water and
50 mL of brine. The organic layer was dried over MgSQO, . The solvent was evaporated irn vacuo
to afford the crude product, which was recrystallized from hexanes to afford 10.1 g of the

desired product with the following spectroscopic properties:

MS: 299 ([M+1]),298 ([M']), 132, 83

'H NMR (300 MHz; CDCl3) 6: 7.58 (d, 2H), 7.49 (s, 1H), 7.27 (d, 2H), 3.73 (s, 2H), 2.2 (t, 1H),
1.96 -1.57 (m, 5H), 1.48 -1.21 (m, 2H), 1.172- 0.99 (m, 2H), 0.94 (d, 3H), 0.93 (d, 3H), 0.85 (d,
3H)

¥ CNMR (75 MHz; CDCl3)8: 174.4, 137.8, 128.3, 125.1, 120.3, 118.2 , 50.5, 44.3, 39.25, 34.3,
32.1,28.7,23.8,22.9,22.1,,21.2,16.1



4 Exanpl e2 Preparation of N-(4-sul fanoyl phenyl) p-nenthanecarboxam de: A
preparation simlar to that described in exanple 1 gives the desired product

with the 1 spectroscopi c properties: Ms: 339([ 1),
172, 83 %6ai°kf9|\/g5?%oo Mz: DVBO) 8 10.21 (s, 1H), 7.76 ﬁ,ljhi%%%W(d,
2H), 7.23 (s, 2H), 2.26-2.42 (m 1H), 1.45-1.85 (m 5H), 1.29-1.44 (m 2H),
0.89 (d, 3H, 0.86 (d,3H), 0.78 (d, 3H) 13 C NWR (75 MHz; DVMBO 8: 174.6,
142.3, 138.3, 126.7, 118.8, 48.9, 43.7,434.3, 31.9, 28.6, 23.7, 22.35,

21. 3,16. 25 Exanple 3 Preparation of N (4-cyanophenyl) p-nenthanecarboxani de:
A prepar Example2i m | ar to that described in exanple 1 gives the desired

product with the | | ow n ctroscopic properties: Ms: 285([M+1l]), 284
([ MF]), Y5%pargtion frlﬁr(ﬁf\é\ifﬁg?ggge‘}@zl?'"&%&@fcﬁ oxamgliler o1 7.6 (d, 2 H),
7.5 (s, 111), 1.85-1.97 (m 1H), 1.69- 1.84 (m 3H), 1.55-1.69 (m 2H),
1.21-1.47 (m 2H), 0.979-1.16 (m_ 2H), 0.95 (d, 3H), 0.93 (d,3H), 0.82 (d,
3H) 13 CANWEParad sivhilar torhat dgscgbetiin emample 1 Bives thedesitgl mrodwn vas, th&0. 7, 44. 4,
39. 25, 34.2..: 32, 8.. 23..7,. 22.0, 21.2, 16.1, 14.0 Exanple 4 Preparation
of N (4- goélétwﬁgpﬁ’gét{ﬁs%o%gRﬁoﬁfﬁlgﬁecar boxam de: A preparation simlar to that
descr i bels: B3gmrpl)e338(DVVRsI 72/83 desired product with the follow ng
spectrosgopi c properties:

HNMR (300 MHz; DMSO) &: 10.21 (s, 1H), 7.76 (d, 1H) 7.73 (d, 2H), 7.23 (s, 2H), 2.26-2.42

(m, 1H), 1.45-1.85 (m, 5H), 1.29-1.44 (m, 2H), 0.89 (d, 3H), 0.86 (d,3H), 0.78 (d, 3H)

13 .
C NMR (75 MHz; DMSO) 5: 174.6, 142.3, 138.3, 126.7, 118.8, 48.9, 43.7, 34.3, 31.9, 28.6,
23.7,22.35,21.3,16.25 |

Example 3

Preparation of N-(4-cyanophenyl) p-menthanecarboxamide:

A preparation similar to that described in example 1 gives the desired product with the
following spectroscopic properties:

MS: 285(IM-+11), 284 (IM']), 139, 83

'HNMR (300 MHz; CDCl;) 8: 7.69 (d, 2H), 7.6 (d,2 H), 7.5 (s, 1H), 1.85-1.97 (m, 1H), 1.69-
1.84 (m, 3H), 1.55-1.69 (m, 2H), 1.21-1.47 (m, 2H), 0.979-1.16 (m, 2H), 0.95 (d, 3H), 0.93
(d,3H), 0.82 (d, 3H)

“CNMR (300 MHz; CDCL,) 3: 174.6, 133.1, 1194, 118.7, 100.35, 50.7, 44.4, 39.25, 34.2,
32.1,28.8,23.7,22.0,21.2,16.1, 14.0

Example 4 ‘
Preparation of N-(4-acetylphenyl) p-menthanecarboxamide:

A preparation similar to that described in example 1 gives the desired product with the

following spectroscopic properties:

MS: 302([M-+1]), 301([M]), 135, 83



MS: 302([ MF1]), 301([M]), 135, 83 WD 2005/ 049553 PCT/ C112004/ 000646 5 1H
NI\/R(300 MHz; CDCL3) S: 7.93 (d, 2H), 7.66 (d, 2H), 7.63 (s, 1H), 2.57 (s,

m 1H), 184198(m 111), 1.68-1.85 56-1. 68
(m 1H) %PZ?%‘?L”&%"(m 2H), ), 0.93 (d, 3H), 0.91 (d, lg&ﬂf/? %4/8@6{6d 311)
13 C NVR (75 MHz; CDCL3)
6:197.1,174.9, 142. 7,129. 9, 119. 2, 51. 2, 44. 9, 39. 8, 34. 8,32. 6, 292, 26.6, 24.3,

22.4, 21.5, 16.6 Exanple 5 Preparation 9f N (4-hydroxynet hyl phenyl)
p- ment hanecar boxam de: A preparation simlar to that described in exanple 1

900" ¢ v RGBS LIS A 00 ot 22BnaB (s 18T L6, B B0t 4
ilé)7 X L{iﬁlms' %Msgm%ﬁ) 1%%01, %ﬁ@}ﬁ 115e§ '17168 §141H1H611 ﬁrﬂég&ng{%{) 90'1997 xct (d
2H) 13C3H\)R0?175d I%B,,OSS\EO)iH}S 173. 7, 137 7 137 1, 126. 7 118.9, 62.6, 48.6,

43.6, 3432, 31.7, 3, 23.6, 22.2, 21.1, 16.1 Exa | e 6 Preparation of
N-( 3- hydr%WR(?ﬁebe@ﬂ@éﬁ@t 19%L,HaAOh M5 ARBx B2 2A4‘bpe%$ i A2.8i ni | ar

to that 1 gives the desired product with the follow ng
spectroszg?;sb%6 M%‘Féiﬂéﬁ 306([MH1]), 305([M4]), 139, 83 'H NMVR (300
MHz; CD@&@jmgle57. 14 (s, 1H), 7.08 (d, 1H) 6. 78 (d, 1H), 5.7 (s, 1H), 3.8
(s, 3H), 202221m211 1.53-1 (m 5 ,117148(m211)

0. 97- 1. Preparatioppf d(re&vmethvlphemﬂbnm@ angearhpxgmidey 3H) 13C NMVR (75
MHz; CDC13) 5:173.9, 145.6,143.3,131.7,111. 65, 110. 8, 107. 4, 56. 1, 50.5,

A preparation similar to that described in example 1 gives the desired product with the

following spectroscopic properties:

MS: 290 (M+1), 289 (M), 123, 83

'HNMR (300 MHz, DMSO) 6:9.9 (s, 1H), 7.54 (d, 2H), 7.21 (d, 2H), 4.2(s, 2H), 2.36-2.1 (m,
1H), 1.8-1.59 (m, 6H), 1.57-1.44 (m,1H), 1.21-0.9 (m, 4H), 0.87(dd, 3H), 0.85 (dd, 3H), 0.79 (d,
2H)

13C NMR (75 MHz;, DMSO) 8: 173.7, 137.7, 137.1, 126.7, 118.9, 62.6, 48.6, 43.6, 34,2, 31.7,
28.3,23.6,22.2,21.1,16.1

Example 6
Preparation of N-(3-hydroxy-4-methoxyphenyl) p-menthanecarboxamide:

A preparation similar to that described in example 1 gives the desired product with the
following spectroscopic properties:

MS: 306([M+17), 305([M']), 139, 83

'H NMR (300 MHz; CDCls) 8: 7.14 (s, 1H), 7.08 (d, 1H), 6.78 (d, 1H), 5.7 (s, 1H), 3.8 (5, 3H),
2.02-2.21 (m, 2H), 1.53-1.94 (m, 5H), 1.17-1.48 (m, 2H), 0.97-1.17 (m, 2H), 0.92 (dd, 3H),
0.91(dd, 3H), 0.82 (d, 3H)

3C NMR (75 MHz; CDCL3) 8: 173.9, 145.6, 143.3, 131.7, 111.65, 110.8, 107.4, 56.1, 50.5,
44.4,39.2,32.15, 34.4, 28.6, 23.8,22.1, 21.2, 16.1



44.4,39.2,32.15, 34.4, 28.6, 23.8, 22.1, 21.2, 16.1 WO 2005/ 049553

PCT/ C11 2004/ 000646 6 Exanple 7 Application in nouthwash Al cohol 95% 177mL
Sor bi t ol w2 Compound of exanple 1 as a | % sol uty ' | 50nL
Pepper m }’lvt ol %‘?‘Bsr%r penel ess 0.300 g Methyl salicylate ﬂf‘@ﬁﬁﬁé’%@gﬁ ypt ol
0.922 g Thynol 0.639 g Benzoic acid 1.500 g PluronicTM F127 5.000 g

Sodi um Saccharin 0.600 g SodiumCitrate 0.300 g CGtric Acid 0.100 g Water
g.s. 1 liter The ingredients are nixed. 630 nL of obtained solution is put in
the nouth, sw shed around, gargled and spit out. An intense cooling is felt
in everyEzampledf the nouth as well as the lips. The cooling perception

| asts for_several, hours. anple 8 Application in toothpaste Opaque toothgel
Applicas st

97.000 g 9048 T le 2 as a 2% solution in PG 2.500g Pepperni nt
oi |, Terpenel ess 0.500g

Alcohol 95% 177mL

Sorbitol 70% 250 g

Compound of example 1 as
a 1% solution in alcohol 50mL
Peppermint oil, Terpeneless 0.300 g

Methyl salicylate 0.640 g
Eucalyptol 0922g
Thymol 0.639¢g
Benzoic acid 1.500 g
Pluronic™ F127 5.000 g
Sodium Saccharin 0.600 g
Sodium Citrate 0300 g
Citric Acid 0.100 g
Water g.s. 1 liter

The ingredients are mixed. 30 mL of obtained solution is put in the mouth, swished around,
gargled and spit out. An intense cooling is felt in every area of the mouth as well as the lips. The

cooling perception lasts for several hours.

Example 8
Application in toothpaste

Opaque toothgel 97.000 g
Compound of example 2

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

The materials are mixed in the toothgel, and a panelist’s teeth are brushed using this toothgel.
The mouth is rinsed with water and the water spit out. An intense cooling sensation is felt by the

panelist in all areas of the mouth. The cooling perception lasts for several hours.



The materials are mxed in the toothgel, and a panelist's teeth are brushed
using this toothgel. The nmouth is rinsed with water and the water spit out.
An intense cooling sensation is felt by the panelist in all areas of the
nout ). . The cooling perception lasts for several hours. 7 Cains: 1. A
conpodtts-of the formulal Y HNX YMO1 inwhichmis Oor 1, Yis

sel ected fromthe group consisting of Hand OH and X is (CH2),- R where n
is 0or 1 and Ris selected fromthe group consisting of OH NO2, CN, Ac,
S2NH2,  CGricpmapohnd@ithfortutadnpound according to claim 1, in which X is
selected fromthe group consisting of -CH2OH, -CH2CN, -CN and - SO2NH2 . 3.
The conpound N-(4-g¢yanonet hyl phenyl) p-nmenthanecarboxam de. 4. The conpound
N- (4- sul f amoyl phenyl ) p-nent hanecar boxam de. 5. SEl'he conmpound

N- (4- cyanophenyl ) p-nent hanecar boxam de. 6. The ‘conpound

N- ( 3- hydr oxy- 4- pe phenyl ) p-nment hanecar boyam de. 7. The conpound

N- (4- hydr oxynef hyl phenyl ) p-nment hanecar bexam{e. 8. A nethod of providing a
cooling effect |to the gouth or,skin by A g thereto a product
conprising a cagpound &ccordi ng_to \cl X

in whichm is 0 or 1, Y is selected from the group consisting of H and OH, and X is (CH,),-
R, where nis 0 or 1 and R is selected from the group consisting of OH, NO,, CN, Ac,
SO,NH,, CHO and CO,H

2. A compound according to claim 1, in which X is selected from the group consisting of

—~CH,OH, -CH,CN, -CN and -SO,NH; .

3. The compound N-(4-cyanomethylphenyl) p-menthanecarboxamide.
4. The compound N-(4-sulfamoylphenyl) p-menthanecarboxamide.
5. The compound N-(4-cyanophenyl) p-menthanecarboxamide.

6. The compound N-(3-hydroxy-4-methoxyphenyl) p-menthanecarboxamide.

7. The compound N-(4-hydroxymethylphenyl) p-menthanecarboxamide.

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

comprising a compound according to claim 1.



