MENTHAKE CARBOXAM DE DERI VATI VES HAVI NG COOLI NG

PROPERTI ES This invention relates to heterocyclic
woanpmenets havi ng cool i ng properties. Cooling PCT/CH2006/000116

conmpounds, that is, chem cal conpounds that inpart a

cool i ng sensation to the skin ?r t he nucous nenbranes

of the body, are well known to'the art and are w dely

used in a variety of products such as foodstuffs,
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and t etries. One clas cool 1 ng conpounds t hat
have enjoyed substantial success consists of

ThisUhedntion reldted toRsdrbysic campoxaiRitdemg cb¥ 1©perfibs.
t hese conpounds are described in, for exanple, British

Patents (B 1, 351, 761-2 and United States Patent US
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i nventi on therefor%%grovides a conpound of the formula
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.l h& 2868 fromthe group consisting of (ii) X

angmést oget her&ﬁgsr m a bival ent radical selected from

the group consisting of -0-CH 2-
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
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in which X and Y are selected as follows:

(1) Xis Hand Y is selected from the group consisting of
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O, -N=CHO and -N=CH S- thus form ng together with

the carbon atons to which the radical is attached a
wo-20mmbzr7ed ring (. a 1, 3-dioxalane ring, a PCT/CH2006/000116

1,3-oxazole ring or a 1,3-thiazole ring respectively)

Speci fic exanpl es of conpounds, of Forrmula |I are shown

bel ow. The conpounds may be eas?ly prepared and

i sol ated by art-recogni zed nethods They are .
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their attractiveness in a large variety of products.
rippresgegYAe, a smal |l group of panelists was asked to
taste various solutions of cooling conpounds and
i ndi cate which solutions had a cooling intensity
Speéaifit axangplesof apmpopnds eftffiormuladrare steawmbelewsol ut i on of
mept hol at 2ppm Results are shown in table 1. Table 1
experinment on cooling intensit From Table 1, it can
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stronger and | ast |onger than Ws-3, the best cooling
conpound of the prior art. The conpounds of the
wonvwb2om nay be used in products that are appCT&Ei206/000116
the mouth or the skin to give a cooling sensation. By
"applying" is meant any formqf bringing into contact,
for exanple, oral ingestion or, in the case of tobacco
products, inhalation. In the case of application to
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conpound in a creamor salve, or in a sprayable
conposition. The invention therefore also provides a
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ple@i®eund as herei nabove defined. The invention is now

further described by neans of the follow ng
non-limting exanples, which describe preferred
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0.7 mL _of triethylamne
than that of a solution of r¥1ent{1nol at 2ppm. Results are shown in table 1.

Table 1 experiment on cooling intensity.

Chemical Concentration
1-Menthol 2.0 ppm
N-4-(pyrazol-1-yl)-phenyl-3-p-menthanecarboxamide 0.02 ppm
N-4-([1,2,4]triazol-1-y1)-phenyl-3-p-menthanecarboxamide 0.02 ppm
N-3-(oxazol-5-yl)-phenyl-3-p-menthanecarboxamide 0.1 ppm
N-4-(morpholin-4-yl)-phenyl 3-p-menthanecarboxamide 0.2 ppm
N-4-(oxazol-5-yl)-phenyl-3-p-menthanecarboxamide 0.5 ppm
N-benzooxazol-4-yl-3-p-menthanecarboxamide 0.02 ppm
N-benzo[1,3]dioxol-5-y1-3-p-menthanecarboxamide 0.02 ppm
N-benzothiazol-6-yl menthanecarboxamide 0.3 ppm

From Table 1, it can be seen that the compounds of Formula I are up to 100 times stronger
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.

The compounds of the 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



and 10 nL of dichl oronethane. The m xture is cooled to
0C and 0.71 g of 3-pnent hanecar boxyl chloride were
weaddsozh7opwi se over 5 mnutes. The reacti on NMPETAHR006/000116
was stirred overnight. To the reaction m xture, 10

of water were added. The m xture was separated. The
aqueous |l ayer is washed with Bt OAc (3 x 5nL). The

conbi ned organic |ayers were washed with 5nlL water.
crmpoundgpa iereinabpes dessgbert. (Tae inygBtionalsepovideTheompbsition that

a ate n._vacuo.to aff r.d. th crude product
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properties: Ms: 300 ([I\/H) 133, 97, 83 1H NWR (300

Mz: CDO3) d: 8.35 (s, IH), 8.14 (d, IH, 7.68 (d,
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2 Preparation of N-benzooxazol -6-yl

3- p- nent hanecar boxam de: A preparation simlar to that

ﬂﬁﬁ&,jéped in exanple 1 gives the desired product with
the

Preparation of N-benzooxazol-4-yl 3-p-menthanecarboxamide

To a flask, were added 0.5 g (3.7 mmol) of benzooxazol-4-ylamine, 0.7 mL of triethylamine
and 10 mL of dichloromethane. The mixture is cooled to 0°C and 0.71 g of 3-p-
menthanecarboxyl chloride were added dropwise over 5 minutes. The reaction mixture was
stirred overnight. To the reaction mixture, 10mL of water were added. The mixture was
separated. The aqueous layer is washed with EtOAc (3 x 5mL). The combined organic layers
were washed with 5SmL water. The organic layer was dried over Na;SO4 . The solvent was
evaporated in vacuo to afford the crude product, which was purified over silica gel to afford
0.46 g of the desired product with the following spectroscopic properties:

MS: 300 ([M']), 133, 97, 83

1

H NMR (300 MHz; CDCls) &: 8.35 (s, 1H), 8.14 (d, 1H), 7.68 (d, 1H), 7.54 (br. s, 1H), 7.18
(dd, 1H), 2.25 (¢, 1H), 1.91 -1.61 (m, 5H), 1.5 -1.23 (m, 2H), 1.17- 0.9 (m, 2H), 0.94 (d, 3H),
0.93 (d, 3H), 0.85 (d, 3H)

Example 2

Preparation of N-benzooxazol-6-yl 3-p-menthanecarboxamide:

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

MS: 300 ([M']), 133, 97, 83

lHNNMR (300 MHz; CD30D) 8: 8.33 (s, 1H), 8.02 (m, 2H), 7.23 (dd, 1H), 2.4 (ddd, 1H),
1.88-1.54 (m, 5H), 1.37 (m, 1H), 1.0-1.3 (m, 3H), 0.98 (d, 3H), 0.86 (d,3H), 0.82 (d, 3H)



foll owm ng spectroscopic properties: M: 300 ([ M]),
133, 97, 83 1H NWMR (300 MHz; CD3OD) d: 8.33 (s, |IH),

we 20/00m742H) , 7.23 (dd, IH), 2.4 (ddd, |IH) 5 pc8&HRodMH00116
(m 5H), 1.37 (m IH), 1.0-1.3 (m 3H), 0.98 (d, 3H,
0.86 (d,3H), 0.82 (d, 3H)Exanple 3 Preparation of
N- benzot hi azol - 6-yl nent hanecar boxam de: A preparation
simlar to that described in exanple 1 gives the

Egemplest product with the foll owi ng spectroscopic
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ar at ar to that described in exanple
MS: g%hﬁe(@f])elfdla@ﬂ;w product with the follow ng
| Spectroscopi c properties:
H NMR (300 MHz; CD30D) &: 9.12 (s,1H), 8.49 (d, 1H), 7.91 (d, 1H), 7.54 (d, 1H), 2.2

(ddd, 111), 1.88-1.54 (m, 5H), 1.21-1.47 (m, 4H), 0.99 (d, 3H), 0.93 (d, 3H), 0.85 (d, 3H)

Example 4
Preparation of N-4-([1,2,4]triazol-1-yl)-phenyl-3-p-menthanecarboxamide

A preparation similar to that described in example 1 gives the desired product with the
following spectroscopic properties:
MS: 326 (M), 160, 97, 83

1
H NMR (300 MHz; CD30D) §: 8.98 (s, 1H), 8.07 (s, 1H), 7.84 (s, 4H), 2.26 (t, 1H), 1.9 -
1.5 (m, 5H), 145 -1.3 (m, 1H), 1.25-1 (m, 3H), 0.94 (d, 3H), 0.86 (d, 31), 0.8 (d, 3H)

Example S5

Preparation of N-4-(oxazol-5-yl)-phenyl-3-p-menthanecarboxamide:

A preparation similar to that described in example 1 gives the desired product with the
following spectroscopic properties:
MS: 326([M']), 160, 139, 97, 83

1
H NMR (300 MHz; CD30D) &: 8.19 (s, 1H), 7.66 (s, 4H), 7.42 (s, 1H), 2.35 (ddd, 1H),
1.88-1.54 (m, 5H), 1.4-1.35 (m, 1H), 1.0-1.3 (m, 3H), 0.95 (d, 3H), 0.91 (d,3H), 0.84 (d, 3H)



MS: 326 ([Mt]), 160, 97, 83 1HNMR (300 MHz; CD3CD) d:

8.98 (s, IH), 8.07 (s, IH, 7.84 (s, 4H), 2.26 (t,
woOkboe/02204- 1.5 (m 5H), 1.45 -1.3 (m I1H), 1.RP6TAH2006/000116

3H), 0.94 (d, 3H), 0.86 (d, 3H), 0.8 (d, 3H) Exanple 5

Preparation of

N- 4- (oxazol - 5-yl) - phenyl - 3- p~r§ent hanecar boxam de: A

preparation simlar to that described in exanple 1
Ezgampl‘eﬁthe desired product with the follow ng
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4H), 7.42 (s, IH) 235(ddd IH), 1.88-1.54 (m 5H),
1.4-1.35 (m :

0-1.3 (m 3H, 0.95 (d,. 3H), .0.91
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oxazol yl - 3- p- nrent hanecar boxam de: A
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M3 B26([}p, tesi18ed7pedduct with the fol | ow ng

spectroscopi c properties: Ms: 326([M]), 160, 139, 97,
83

Example 7

Application in mouthwash

Alcohol 95% 177mL
Sorbitol 70% 290 g
Compound of example 1 as

a 1% solution in alcohol 10mL

Peppermint oil, Terpeneless 0.300 g

Methyl salicylate 0.640 g
Eucalyptol 0922 ¢
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 qg.s. 1 liter

All 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

lips. The cooling perception lasts for several hours



Exanpl e 7 Application in nmouthwash Al cohol 95% 177nL

Sorbitol 70% 290 g Conpound of exanple 1 as a 1%
weabastwznt4i n al cohol 10rL Peppermint oil, Ter pea&icERs806/000116

0.300 g Methyl salicylate 0.640 g Eucal yptol 0.922 ¢

Thynol 0.639 g Benzoic acid 1.500 g Pluronic F127

5. 000 g Sodi um Saccharin 0.600°g Sodium Citrate 0.300

g
Example 5
Application in toothpaste

Opaque toothgel 98.000 g
Compound of example 6

as a 2% solution in PG 1.500g
Peppermint oil, Terpeneless 0.500g

The chemicals are mixed in the toothgel, a piece of 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. An
intense cooling sensation is felt by the panelist in all areas of the mouth. The cooling

perception lasts for several hours.



Ctric Acid 0.100 g Water g.s. 1 liter Al the

ingredients are m xed. 30 nL of obtained solution is
woubosiom2da7he nout h, swi shed around, gargl ed andpPepiCctH2006/000116

out. An intense cooling is felt in every area of the

nmouth as well as lips. The coqling perception |asts

for several hoursExanple 5 Application in toothpaste

Opaque t oot hgel 98.000 g Conpound of exanple 6 as a 2%
Chaohsiti on in PG 1.500g Peppermint oil, Terpenel ess

0.500g The chem cals are m xed in the toothgel, a

pi ece of toothgel is put on a toothbrush and a
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water and the water is spit out. An intense cooling

sensation is felt by the panelist in all areas of the

nmout h. The cool i ng periception |asts for several

hours. d ai ns:

in which X and Y are selected as follows:

(i) X is Hand Y is selected from the group consisting of
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and N ;or

(ii) X and Y together form a bivalent radical selected from the group consisting of —

O-CH;—0—, -N=CH-O- and —-N=CH-S- thus forming together with the carbon

atoms to which the radical is attached a 5-membered ring.

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

product comprising a compound according to claim 1.

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

a compound according to claim 1.



1. A conpound of the formula | in which X and Y are
selected as follows: (i) Xis Hand Y is selected from
woheosgwzap consi sting of (ii) X and Y toget her PED/ION2006/000116
bi val ent radical selected fromthe group consisting of
- 0-CH 2-0, -N=CHO and -N=CH S- thus formng
together with the carbon ato to which the radical is
attached a 5-nmenbered ring. 2. A nmethod of providing a
4. coolA cumpduindaf forolak S@l@@t@‘ﬁl frgm the EFPURCORBFINE Hy
thereto a product conprising a conpound according to
claim1l. 3. A conposition that provides a cooling
sensation to the skin or oral cavity, conprising a
compound according to claim1.4. A conpound of formula
|, selected fromthe group fconsisting of
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