1 N SUBSTI TUTED P- MENTHANE CARBOSAM DED Thi s i nvention

relates to cooling conpounds. Cooling conpounds, that
wo0spaessBcal conpounds that inpart a cooling Bemga20@W000646

to the skin or the nucous nenbranes of the body, are

well known to the art and are widely used in a variety

of products such as foodst uffs t obacco products,

beverages, dentifrices, nouthwWashes and toiletries.
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p- ment hane car boxam des. Exanpl es of these conpounds
are described in, for exanple, British Patents GB

This i8%dntioh Tel2teatodobling ednstnaties Patent US 4, 150, 052. |t
has now been found that a particular selection of such
conpounds exhibits a cooling effect that is both
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toibdtkezxy, X is (CEK) -R, where nis Oor 1 and Ris a
group wi th non-bonding el ectrons, with the provisos
that: (a) when Y and Z are H Xis not , OH MOor in

Ordelt®asé oPESlink @BmpGhds ThaPRdve @joyBd §ithBtadtisl 'subreROsinkis @b N-substituted
(b) when Y or Zis Hthen X, Y and Z are such that
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the groups I n positions are not Owe
if the group in the 4-position is OH,

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 which m 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,



and (iv) the groups in the 3- and 5-positions are not

CHif the group in the 4-position is nethyl. The
wonedsaupssd conmpounds are those in which X is i RCTE2004/000646

4-position. The nost preferred conmpounds are when X is

in the 4-position and Y and Z are H OH M or Ow.

Preferred groups with non-bonding electrons are

hal ogens, OH, Owe, N 2, CN, Ac? CHO, COH and C -C

al kyl carboxylates such as CO Et. The conpounds nmay be

eadii) jhegreppsriad- antd-peviienser my Qe ifthe gighp retdie Awokisigs is O

Theygqare distinguished fromsimlar conpounds of the

prior art by their surprisingly high cooling effect
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COQ@%ﬂQdS) and by the longevity of the cooling effect,

' dds to their attractiveness in a large variety
of products. For exanple, a snall group of panelists
was. asked to taste various solutions of cooling
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They are distingunished 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

L 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=Z=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.



Formula I, m=0, Y=Z=H, X=4-CH CN 0.2 ppm 93 m nutes

From Table 1, it can be seen that the conpounds of
woeQnomessB are up to tines stronger and | ast UpCT&H2004/000646

times | onger than nmenthol, the reference cooling

conmpound. Conpounds of Formula | are al so nuch

stronger and | ast |onger than_W5-3, the best cooling

compound of the prior art. The3conpounds of the

i nvention may be used in products that are applied
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hefoRiaD (?j.é cjerei nabove described. The invention is
now escri bed by neans of the follow ng
non- I|n1t|ng exanpl es, which describe preferred

e R AT i TR R o0 S g peamgng sampss, which
dedctiBS BrefopRki@ndsddRebnts. 6 g (50 nmol ) of 4-am nobenzyl
cyanide, 4.04 L of pyridine and 100 L MBE. To this

m xture, 1 of p-nenthanecarboxyl chloride were added
Exg T)Pé"i se over 5 mnutes. The reaction m xture was
trrred for 24 h. To the reaction m xture, 5OrLof
Prewretmlwaf H—(dd:denlomé’ﬂlﬁ!lphﬁlxxlhpﬂnﬂn&hampmﬂatamde The
organi c |l ayer was washed with 50 nL of water and 50 niL
of brine. The organic |ayer was dried over . The
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roduct whi ch was recrystalllagd fr n1hexanes t
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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 MgSOy . The solvent was evaporated in 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+11),298 ([M'7), 132, 83

'H NMR (300 MHz; CDCl;) 8: 7.58 (d, 2H), 7.49 (s, 1H), 7.27 (d, 2H), 3.73 (s, 250, 2.2 (t, 1),
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)

13 C NMR (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



M5: 299 ([MH]),298 ([M]), 132, 83 H NWR (300 Mz;

cbd ) d: 7.58 (d, 2H), 7.49 (s, IH), 7.27 (d, 2H),
WO0.208/0495532H) , 2.2 (t, IH, 1.96 -1.57 (m 5H) PCT/C4004/000646
-1.21 (m 2H), 1.172- 0.99 (m 2H), 0.94 (d, 3H), 0.93
(d, 3H, 0.85 (d, 3H) CNWR (75 MHz; CDO )d: 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,

1gwia<an‘pl e2 Preparation of N (4-sulfanoyl phenyl)
hanecar boxam de: A preparation simlar to that
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;3 the follow ng spectroscopic properties: M

cszgmsn}/%{z DEDASCQ)[S\/IWAN 1433, 1883 HMGH, (| 3RS, 482 43CDEY.3)31.9, 28.6,
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1.21-1.47 (m 2H), 0.979-1.16 (m 2H), 0.95 (d, 3H),
0. 93
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([M+1]), 284 ([M']), 139, 83

1H NMR (300 MHz; CDCls) 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)

13C NMR (300 MHz; CDCl3) 6: 174.6, 133.1, 119.4, 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+17), 301([M']), 135, 83



(d,3H), 0.82 (d, 3H C NWR (300 MHz; CDCl ) d: 174.6,
133.1, 119.4, 118.7, 100.35, 50.7, 44.4, 39.25, 34.2,
WG0206/048838, 23.7, 22.0, 21.2, 16.1, 14.0 ExanpCE&/C#12004/000646
Preparati on of N-(4-acetyl phenyl)
p- ment hanecar boxam de: A preparation simlar to that
described in exanple 1 gives the desired product with
the foll owi ng spectroscopi c properties: Ms:
. 302([MH+1]), 301([M]), 135, 83HNWR (300 MHz; CDC )
H NMR.(9® Yidiz; 2BCLs) 3: B83 (&4 2H2H).66 @, 8H),(763 HH), 2.53Ts, B%), 2.09-2.31

atl. s o s e ebot ks o Sty Yo 8bmy b b g B ), 093
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¢nd d:7197.1, 174.9, 142.7, 129.9, 119.2, 51. 2,

P oV (BMB; GBCB) 5:3278, 1209,2422618.9,2493, 522, 44,9,39.8534.8, 32.6,

16.6 anpl e 5 Preparation of
29 .8, 016,13t pndt-hylibgheny| ) p- ment hanecar boxani de: A

ation simlar to that described in exanple 1

Exgﬁl?geggthe desired product with the foll ow ng
Prgpaatiow stN{H dydraxyarethiydphenyl: p-g@athavetarbo2soideM ) |

123, 83 HNMR (300 MHz, DMBO) d:9.9 (s, IH), 7.54 (d,

2H), 7.21 (d, 2H), 4.2(s, 2H), 2.36-2.1 (m |H),

A PrefardtiaSifilar t6khat ddscBedlin44arapie!1Hives the2desDe®protuct 44ifh, the
0.87(dd, 3H), 0.85 (dd, 3H), 0.79 (d, 2H C NWR (75
follgpying smostyscapic properties:137. 7, 137.1, 126.7, 118.9, 62.86,

48. 6, 43.6, 34,2, 31.7,

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

'HNMR (300 MHz, DMSO) 8:9.9 (s, 1H), 7.54 (d, 2I1), 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) &: 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+1]), 305(IM ™), 139, 83

'H NMR (300 MHz; CDCl;) &: 7.14 (s, 1H), 7.08 (d, 1H), 6.78 (d, 1H), 5.7 (s, 1H), 3.8 (s, 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)

13C NMR (75 MHz; CDCls) &: 173.9, 145.6, 143.3, 131.7, 111.65, 110.8, 107.4, 56.1, 50.5,
44.4,39.2,32.15, 344, 28.6,23.8,22.1,21.2, 16.1



28.3, 23.6, 22.2, 21.1, 16.1 Exanple 6 Preparation of
N- ( 3- hydr oxy- 4- net hoxyphenyl ) p-nent hanecar boxam de: A
worepaietsaon simlar to that described i n exanpC®CH2004/000646
gi ves the desired product with the follow ng
spectroscopic properties: Ms: 306([ Mt ]), 305([M]),
139, 83 H NWR (300 MHz; CDC %;d: 7.14 (s, IH), 7.08
(d, IH, 6.78 (d, IH, 5.7 (s, IH, 3.8 (s, 3H),
IEZ'O%' .21 (m 2H), 1.53-1.94 (m 5H), 1.17-1.48 (m
¥P€) 97-1.17 (m 2H), 0.92 (dd, 3H), 0.91(dd, 3H),
Apblfedtiodlin lohthvayyR (75 MHz; CDAl ) d: 173.9, 145.6,
43.3, 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. 1Exanple
i,cation in sh Al cohol 95% 177mL Sorbito
Al%@??éé’ g Conpound o H]\gsarrpl e 1l as a 1%solution in
Soabicd 0o 501 Peppeli gt oil, Terpenel ess 0.300 ¢

Met hyl. salicylate 0.640 g Eucal yptol 0.922 g Thyno
Cofeyld oF Biamls Lasici 0 1. 500g
a 1% solution i alcohol 50mL

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 0.300 g
Citric Acid 0.100 g
Water q.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.



Pl uroni c(tm F127 5.000 g Sodi um Saccharin 0.600 g

SodiumCitrate 0.300 g Gtric Acid 0.100 g Water Q. s.
wa 2b6stoesssThe i ngredients are m xed. 30 L of obprar/aatoo4/000646

solution is put in the nmouth, sw shed around, gargled

and spit out. An intense cooling is felt in every area

of the nouth as well as the lips. The cooling

perception lasts for several hours. Exanple 8
C@gﬁ%lcatlon in toothpaste Opaque toothgel 97.000 g

ound of exanple 2 as a 2% solution in P 2.50Qy

Pepperm nt oil, Ter penel ess 0.500g The materials are
mxed in th t and a panelist's teeth are
lbrus%éﬂnﬂgmﬁﬁ %Wi9“W36{hgel The nmouth is rinsed with

water and the water spit out. An intense cooling
sensation jjs felt by the panelist in all areas of the
nout h. The]cooling perception |lasts for several

hours. C ain A conpound of theifo lal in which m
is 0 or and Z are selectﬁ/l/n endently fromthe
group g of H OH, C1{C4 strdighy or branched
al kyl , |- C4 stnhight off brancHed al koxy, X is

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
(CH2),-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,

(iii) the groups in 3- and 5-positions are not OMe if the group in the 4-position is

OH, and
(iv) the groups in the 3- and 5-positions are not OH if the group in the 4-position
is methyl.

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

3. A compound according to claim 2, in which Y and Z are selected from the group

consisting of H, OH, Me and OMe.

4, A compound according to claim 1, in which R is selected from the group consisting of

halogens, OH, OMe, NO,, CN, Ac, SO,NH,, CHO, CO,H and C;-C4 alkyl carboxylates.



provisos that: (a) when Y and Z are H X is not F, OH
MeO or NOin the 4-position and is not OHin the 2 or
WO-2p3849356N (b) when Y or Z is Hthen X, Y andPZTAIHR2004/000646
such that (i) the groups in the 3- and 4-positions are
not both Owve, (ii) the groups in the 4- and
5-positions are not both Owe, o(iii) the groups in 3-
and 5-positions are not Owe iF the group in the
4-position is OH and (iv) the groups in the 3- and
5-positions are not OHif the group in the 4-position
5. 1S MEhAKSd ofproRdm@RReUk eteofotthafhotith of lskinthylpplymg thereto a
which X is in the 4-position. 3. A coppound according
to orodhehcempripingicemPyungragegrdingdo daiedted from the
group consisting of H OH M and OWe. 4. A conpound
according to claiml, in which Ris selected fromthe
group consi sting of hal ogens, OH Owve, NO, CN, Ac, SO
N, CHO CO H and C -C al kyl carboxyl ates. A net hod of
providing a cooling effect to the nmouth or skin by
applying thereto a product conprising a conpound
according to claiml1.



