1 COOLI NG COVPOUNDS This invention relates to cooling
conpounds. Cool i ng conpounds, that is, chem cal
compounds that inpart a cooling sensation to the skin
or the nmucous nenbranes of the body, are well known to
the art and are wdely used in a variety of products
such as foodstuffs, tobaccoj products, beverages,
dentifrices, nouthwashes and toiletries. One class of
cool i ng conpounds tdty RRYEoRH gsubstantial success
consi sts of N substituted p-nenthane carboxam des.
Exarrpl es of these conpounds are described in, for
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It has now been found that a particular selection of such compounds exhibits a cooling
effect that is both surprisingly strong and long-lasting. A method is provided,
therefore, of providing a cooling effect to a product, comprising the incorporation into

the product of at least one compound of the formula I

R I (\ /l’Y
R3 ‘I/ \6%/\\

I

in which m is a number between 0 and 2, X, .Y and Z are selected independently from
the group consisting of H, halogen, OH, Me, Et,'MeO and EtO, and R', R? and R

together comprise at least 6 carbons, selected such that

(@ (@) R is selected from the group consisting of H, Me, Et, isopropyl and
C4-Cs branched alkyl; and
(i) R?and R? are independently selected from the group consistine of Me.
Et, isopropyl and Cs-branched alkyl; or
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or
all of R, R2 and
bi cyclic or tricyclic

Et, isopropyl and C4-branched al kyl;
BESTATI GUNGSKOPIE 2 (b) any two or
R3 together forma nonocyclic,
radi cal having up to 10 carbons. Me is defined as
methyl, and Et is defined as ethyl. Exanples of cyclic
radi cal s as descri bed under2(b) above include
3-para-nenthyl, bornyl and adanmantyl. The conpounds of
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as suc exi st as a mxture of stereoisoners,
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Resol vi ng stereoi soners adds to the conplexity of
manufacture and purification of these conmpounds and so
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or by stereosel ective syntheses In sone enbodi nent s,
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RZ and R3 are taken from Table 1. Table 1: Exerrpl ary
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to gpta?ee rmdwlaqu] stere01 omers {I}Ys maynt% achieved according to methods

known in the art, e.g. preparative HPLC and GC or by stereoselective syntheses.
In some embodiments, the compounds are those in which X, Y, Z are H, OH, Me or
OMe. In certain embodiments, the compounds are those in which m is 2; X, Y and Z

are H or Me and R!, R? and R? are taken from Table 1.

Table 1: Exemplary R', R? and R? groups.

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

A particularly effective compound is that in which R' is H and R? and R? together

form a 3-p-menthyl ring.




3 Exanples of effective conpounds are

(1R, 2S,5R) - 2-i sopropyl - 5- net hyl -

(pyri di nal kyl ) cycl ohexanecar boxam de and

(2S,5R) - 2-i sopropyl - 5- et hyl -

(pyridinal kyl) cycl ohexanecar boxam de. Parti cul ar

exanpl es of these are (1R, 29, 5R) -

2-isopropyl -5-net hyl - N-(2- (pyridin-4-yl)ethyl)cycl ohexa
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as herei nabove described, in which X, Y, Z, R are H
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applied to the nouth or the skin to give a cooling
sensation. By "applying" is neant any form of bringing
Thatempanida atay befeasilygrepamrdand mokked bygetstecognized méthodshe
case of tobacco products, inhalation. In the case of
application to the skin, it may be, for exanple, by
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solubility in oily solvents, such as mint oils, and acidic aqueous solutions, such as soft

drinks. These features expand the uses of cooling compounds to a larger variety of
products

The compounds 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. There is also provided, therefore, a
method of providing a cooling effect to the mouth or skin by applying thereto a

product comprising a compound as hereinabove described.



product conprising a conpound as herei nabove descri bed.
4 The range of products in which the conpounds may be
used is very wide, and it includes by way of exanple
only, dentifrices such as toothpaste and toothgel,

nout hwashes, foodstuffs, beverages, confectionery,

t obacco products, skin creqfs and ointnents, both
cosnetic and medicinal. The*conpounds nay be used al one

or in conbination with other cooling conpounds known
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qgea]‘g)tio mrxture, 50nL of water are added. The m xture
B gﬁ’& te)d. The organic layer is washed with 50 niL
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over MgSO™4. The solvent is evaporated in vacuo to

ligfiting examplescr ude product, which is recrystallized from
hexanes to afford 6.2 g of the desired product with the
foll ow ng spectroscopic properties: Ms: 260 ([M]),
ExdmplelB9, 121, 95 1

Preparation of N-(4-pyridinyl) p-menthanecarboxamide {(1R,2S,5R)-2-
isopropyl-5-methyl-N~(2 idin-4-yl)ethvl)cyclohexanecarboxamide

To a flask are added 4.7 g (50 mmol) of pyridin-4-ylamine, 4.04 mL of pyridine and
100 mL MtBE. To this mixture, 10 g of p-menthanecarboxyl chloride are added
dropwise over 5 minutes. The reaction mixture is stimed for 24 hours. To the
reaction mixture, 50mL of water are added. The mixture is separated. The organic
layer is washed with 50 mL of water and 50 mL of brine. The organic layer is dried
over MgSO,4. The solvent is evaporated in vacuo to afford the crude product, which is
recrystallized from hexanes to afford 6.2 g of the desired product with the following
spectroscopic properties:

MS: 260 (IM™*]), 217, 149, 121, 95

1H NMR (300 MHz; CDCl;) 3: 8.49 (4, 2H), 7.77 (s, 1H), 7.52 (d, 2H), 2.22 (td, 1H),
1.9 (broad d, 2H), 1.85-1.57 (m, 3H), 1.44 -1.22 (m, 2H), 1.16- 0.99 (m, 2H), 0.94 (4,
3H), 0.91 (4, 3H), 0.81 (d, 3H)



H NUR (300 MHz; CDC13) 8: 8.49 (d, 2H), 7.77 (s, 1H),
7.52 (d, 2H), 2.22 (td, 111), 1.9 (broad d, 2H), 1.85
-1.57 (m 311), 1.44 -1.22 (m 2H), 1.16- 0.99 (m 2H),
0.94 (d, 3H), 0.91 (d, 3H), 0.81 (d, 3H 5 13 C NWR
(75 MHz; CDC13) 8:175.4,150.5,145.0,113.4,50.7, 44.3,
39.25, 34.3, 32.1, 28.7, 23.7, 22.1, 21.2, 16.1

Exanpl e 2 Preparation of N-{2-pyrldin-2-ylethyl)

- th b id 1R 2S, SR) - 2-
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r i dgly: reparation simlar to that described
3?'2'%%%%%1@21\%51@1% desired product with the

foll ow ng spectroscopic properties: Ms: 288 ([M']),
73,.,245, 149, 121, 95 t H NWR (300 MHz; DVMBO) S: 8.53
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39.4,38.35, 36.9, 34.6, 32.3, 28.55, 23.9, 22.3, 21.3, 15.95

Example 3
Preparation of 2-isopropyl-2,3-dimethyl-N-(2-(pyridin-2-yl)ethyl)butanamide:

A preparation similar to that described in example 1, using 2-isopropyl-2,3-
dimethylbutanoyl chloride, gives the desired product with the following spectroscopic
properties:

MS: 262 ([M+]), 220, 205, 149, 121, 106, 93

'H NMR (300 MHz; CDCI3) 8.53 (d, 1H), 7.63 (t, 1H), 7.16 (m, 2H), 6.69 (s, 1H),
3.67 (dd, 2H), 2.99 (t, 2H), 1.96 (m, 2H), 0.96 (s, 3H), 0.85 (d, 6H), 0.79 (d, 6H)
13C (75MHz; CDCL3) 175.6, 160.0, 149.1, 136.6, 123.4, 121.5, 51.4, 38.4, 36.9,
32.6,18.1,17.4,14.1



32.6,18.1, 17.4,14.1 6 Exanple 4 Assessnent of cooling

effect A small group of panelists is asked to taste

vari ous aqueous sol utions of cooling conmpounds and

i ndi cate which solutions had a cooling intensity

simlar or slightly higher than that of a solution of

ment hol at 2ppm The sane nel is asked to taste

t hese solutions at the chosen concentrations and to
Erecq&% the cooling intensity at regular tinme intervals

P¥ %o cooling could be sensed in the nouth. The

A$sRssnhen® ofbdblinglagregt i N Table 2. Table 2: Experiments on

cooling intensity and | ongevity. Chemi cal Concentration

Longevity 1-Menthol 2.0 ppm 35 minutes N-ethyl

d
B AR RO LBl ey P T 5 o coolin
m;mh@ :{ndrﬁrdlda;el wﬁleh) leutidm:b %ﬁdodgxmmbggfbhmﬁwlmdhﬂoﬂ shgt]11t1
=Y= = p- m m nut es _nenthy
hls%rﬂaw#at efl é@l‘é‘%ﬁﬂ & resnﬂvfz%raﬁamanu fsgmme pangl je-ggked to taste
tbhs at Qhé‘c]ﬁ%ﬂ?% cgi?ceﬁi%adoﬁe REORY recokd IS htensity at
exa e 3) FromT can be seen that F]
egmlncpumn dstenrrals Fatihng aoqlmgrceuldrbetsonsmm themeeuth.s The rneyelts are
an .Iaﬁ l.onger than nmenthol, the reference cooling
shg Conpounds of Fornula | are al so nuch
stronger than Ws-3, the best cooling compound of the
pr| orart In a selcondt exper| msnt the same panel is

Tg! on caeling intensiln £
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, X=Y=Z=R1=H, R2+R3=p- 0.5 ppm 50 minutes
menthyl
(compound of Example 1)
Formula I, m=2, X=Y=Z=R1=H, R2+R3=p- 0.02 ppm 60 minutes
menthyl
(compound of example 2)
Formula I, m=2, X=Y=7Z=H, R1=methyl, 0.4 ppm

R2=R3=isopropyl
(compound of example 3)

From Table 2, it can be seen that the compounds of Formula I are up to 100 times
stronger and last longer than menthol, the reference cooling compound. Compounds
of Formula I are also much stronger than WS-3, the best cooling compound of the
prior art.

In a second experiment, the same panel is asked to taste various solutions of
compounds having various concentrations and to indicate which of these sclutions had
a cooling intensity similar to or slightly higher than that of a solution of menthol at

2ppm. This is the “isointensive concentration”. The results are shown in Table 3.



conmpounds havi ng various concentrations and to indicate

whi ch of these sol utions had

a cooling intensity

simlar to or slightly higher than that of a solution

of ment hol
concentration".

Tabl e 3:

at

2ppm This is the "isointensive
The results are shown in Table 3. 7
Intensity of conpeunds where RZ+R3

p-ment hane and R =X=Y=Z=H Val ue of m Position of main

S -I o
0.5 ppiT ol B7mb” an@&mamrmaﬁl orxsanfanabep m 14
0.2 ppm 2 2 or 6 0{02 ppm 2 3 ¢or 5 0.004 ppm| 2** 4**
0. 05 ppm (Chaigd nd mmeéxawﬁn& 1 *vomnwmd off
Exanpl e [2—FroprTabte Tt Can ?ﬁg}?ﬂ—t‘hat
conpounds of Fornul a F]gvarl DUS Cﬁal | engt hs and
substitution patter ns aI Bohave I (WI s than
t he ref erence -cooli ng chem-cal s - 3.
Exanpl e 5 AppPication in rout hvvash AI QéIP@Fn 95% [177nL
Sor bi tolﬁﬁﬁ/—ﬂ%o 0—g [Co } of 1%
solution_in alcohol [50n epper nt ol Iﬂprq"er pehnel ess
0.300 g| Methyl salijcyl aBer8.640|g 0.25ppm

1 4 0.2 ppm

2 2or6 0.02 ppm

2 3ors 0.004 ppm

2% 4% 0.05 ppm

* compound of Example 1

** compound of Example 2

From Table 2 and 3, it can be seen that compounds of Formula I with various chain

lengths and substitution pattems all have lower usage levels than the reference cooling
chemicals, menthol and WS-3.

Example 5
Application

in mouthwash

Alcohol 95%
Sorbitol 70%

Compound of example 1 as a 1% solution in alcohol

Peppermint oil, Terpeneless
Methyl salicylate

Eucalyptol
Thymol

Benzoic acid

Pluronic™ F127 nonionic surfactant

177mL
250 g

50mL

0300 g
0640 g
0922 ¢
0.639g
1.500 g
5.000 g



Eucal yptol 0.922 g Thynol 0.639 g Benzoic acid 1.500
g PluronicTM F127 nonionic surfactant 5.000 g 8

Sodi um Saccharin 0.600 g Sodium Citrate 0.300 g

Ctric Acid 0.100 g Water g.s. 1 liter Al the
ingredients are m xed. 30 nL of obtained solution is
put in the nouth, sw shed round, gargled and spit

out. An icy-cool sensationis felt in every area of the

ut s.well as lips. Exanple 6 Application in
59 WP%B Opaque toot hgel 97.000 g &%nd of

SeHamtigate as a 2% solution in propyl ertgg,(gjé/col 2. 5009
Pepperm nt oil, Terpeneless 0.500g The chemicals are
Citix&gidi n the toothgel, a piece of toothY¥lgis put on a
thbrush and a panelist's teeth are pryshed. The
v\;rarlt‘f;élijth is rinsed with water and the vvatqé“lf?libliterspit out .
An intense cooling sensation is felt by the panelist in

] aregs of the th, anpl e 7, Application i .
Aﬂéﬁ%\nw@fﬂtﬁ%ﬂ mge&?ﬁrﬁ% of8 splgffonds; ARiIR dhepmputh, swished
ardinSs GhipRA dnfl sBit 380 ﬁri&ggc%of ten€ioh iCRR iR bvérl G of t% mouth

I enon/ 1"t me soda. A panélist experiences an” agreea ﬁ e
asgpetlhgadipscool i ng sensation in the nmouth with no throat

burni ng. No unpl easant after-taste is observed.

Al t hough the invention has been described in detail
Ekfxaplegh the above detailed description and the

precedi ng exanpl es, these exanples are for the purpose
Agplication 8 teothpaste only and it is understood that

vari ations and nodifications can be nmade by

Opagque toothgel 97.000 g
Compound of example 2 as a 2% solution in propylene glycol 2.500g
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.

Example 7
Application in beverages

1.5 mg of the compound of example 2 is dissolved in a 355 mL (12 fl 0z.) can of clear
lemon/lime soda. A panelist experiences an agreeable delayed cooling sensation in

the mouth with no throat burning. No unpleasant after-taste is observed.

Although the invention has been described in detail through the above detailed
description and the preceding examples, these examples are for the purpose of
illustration only and it is understood that variations and modifications can be made by
one skilled in the art without departing from the spirit and the scope of the invention.
It should be understood that the embodiments described above are not only in the

alternative, but can be combined.



10

one skilled in the art without departing fromthe
spirit and the scope of the invention. It should be
under stood that the enbodi nents descri bed above are not
only in the alternative, but can be conbined. 9
Clainms: 1. A nmethod of providing a cooling effect to a
product, conprising the incgrporation into the product
of at |east one conpound of the formulal g X RL 5 R
3.2 H RB\ ~>6 21 mMmNZN O05in which mis 2; X Y
a%@m?‘are i ndependently selected fromH and M and R,
R2 and R3 are selected according to the follow ng
table: R R R H bornyl H 3-p-nmenthyl Hisopropyl

i 5opr dbymethed 8f] P By foaligg pattest/ito atprgduckt epmprisingy the

R i o epoghrind (RERL BEH A P Syl ol et ol °"

ring. 3. A conpound of Formula I

3
N
Ry \9/2
m

in which m is 2; X, Y and Z are independently selected from H and Me and
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
adamantyl

2. A method according to claim 1, in which R is H and R? and R? together form
a 3-p-menthy! ring.

3. A compound of Formula I
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gX R Ry 3~Y HYNTrJ2N6 R3 Z 0 10 in which
me2 and X, Y and Z are sel ected i ndependently fromthe
group consisting of H, halogen, OH M, Et, MO and
EtO and R-, R2 and R together conprise at |east 6
carbons, selected such that 5 (a) (i) R is selected
fromthe group consisting ofijaH, M, Et, isopropyl and
CA4- C5 branched aI kyl; and (i1) R2 and R3 are

|ndepend 2 e fr t he up,consi st i f
e, i s A gk S ai sl Rgfhdtnty ot foe erpup
or al Icomsisuﬂg of A2, mogeﬁscnmaé ey Me® and B0 2Ry B! i R? and R®
bicyclic_ 10 or tricyclic radical having up to 10
car borRgethgr eamprise abhew#wbpmselecm(sndﬁbmand R3 forma
para-nenthyl ring, at least one of R, X, Yand Zis a
noi ety other than H 15 4. A product adapted to be
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(i) R? and R® are independently selected from the group consisting of

Me, Et, isopropyl and C4-branched alkyl; or

(b) any two or all of R', R? and R® together form a monocyclic, bicyclic

or tricyclic radical having up to 10 carbons;

with the proviso that, when R? and R? form a para-menthyl ring, at least one of
R', X, Y and Z is a moiety other than H.

4, A product adapted to be applied to the skin or taken orally, comprising at least

one compound according to claim 3.



