COOLI NG COMPOUNDS Thi s invention relates to cooling
conpounds. Cool i ng conpounds, that is, chem ca

woaenpaupds that inpart a cooling sensation to PO®E/cHeDB/000427
or the nmucous nenbranes of the body, are well known to
the art and are widely used in a variety of .products
such as foodstuffs, tobacco products, beverages,
dentifrices, nout hU@OLESGEIOMPOUNDSI es. One cl ass of
cool i ng conpounds that have enjoyed substantia
success consists of Nsubstituted p-nenthane
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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

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

(a) (1) 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 consisting of Me.

Et, isopropyl and C,-branched alkyl; or
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Et, isopropyl and C4-branched al kyl; or
BESTATI GUNGSKOPI E(b) any two or all of Rl, R2 and R3
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radi cal having up to 10 carbons. Me is defined as
methyl, and Et is defined & ethyl. Exanples of cyclic
radi cal s as descri bed under (b) above include
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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 whichm 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 1sopropyl
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.
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form a monocyclic, bicyclic or tricyclic radical having up to 10 carbons.
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 100 times higher than that of similar known compounds)
and by the longevity of the cooling effect. These compounds also have a high
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.
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Example 1
Preparation of N-(4-pyridinyl) p-menthanecarboxamide [(1R,2S.5R)-2-

isopropyl-5-methyl-N-(2-(pyridin-4-yl)ethyl)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 stirred for 24 hours. To the
reaction mixture, 50mL of water are added. The mixture is separated. The organic
Jayer is washed with 50 mL of water and 50 mL of brine. The organic layer is dried
over MgSO,. 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 ([M™*]), 217, 149, 121, 95

1H NMR (300 MHz; CDCl3) 8: 8.49 (d, 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- 0.9 (m, 2H), 0.94 (d,
3H), 0.91 (d, 3H), 0.81 (d, 3H)
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to afford the crude product, which is recrystallized
Exanffignhexanes to afford 6.2 g of the desired product
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“CNMR (75 MHz; DMSO) 8: 175.8, 159.7, 148.9, 136.7, 123.6, 121.55, 49.8, 44.3,
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)ethy)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



1H NMR (300 MHz; DVBSO) d: 8.53 (d, IH), 7.62 (td, IH),
7.16 (m 2H), 6.43 (s, IH, 3.67 (nontuplet, 2H), 3.00

wORe07AMD7191. 95 (td, IH), 1.84-1.53 (m 4H), 1.2ZT/0Mmo@00427

t, IH, 1.4-1.1 (m 2H), 0.87 (d, 3H), 0.84 (d,3H,
0.66 (d, 3H) 13C NMR (75 MHz; DVMSO) d: 175.8, 159.7,
148.9, 136.7, 123.6, 121.55, 49.8, 44.3, 39.4, 38.35,
Exa§1§)le94 34.6, 32.3, 28.55, 23.9, 22.3, 21.3, 15.95
Exanpl e 3 Preparation of
Assé@smeunpoiopling effeati net hyl - N- (2- (pyri di n-2-yl ) et hyl ) but a
nam de: A preparation simlar to that described in
exanple 1, using 2-isopropyl-2,3- dinethyl butanoyl

A sighll Qrb@le of PaEistst Reasdedite eathtepmtﬂwst adtiebis tdletidm) bD\M)(ﬂglg
spectroscopi c properties: M ([M]) . 220,
compepnds 1apd indigate wlhych SNMR"’(*%b@ﬁ Wohw@ﬂ?@}sﬁg 93@11%|OI plightly

hlgh%’;—l&fén éfl%cgdf'(%? %ol%@?ot%ﬂ%%&fp na]lt 2%;3&19 ’g g%aln?)s Pan’%}_& g(gg %o taste

thesé @oluﬁblhs af the9coden GbfcedBiqrdSMdzto €DGId3Mhe 1c06lifg idBOsity, at

149, 136. 6, 3.4, 121.5 51. 8.4, 36.9,, 32.6,
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shovh f™ddie gr oup of panelists is asked to taste various

aqueous sol utions of cooling conpounds and indicate

whi ch solutions had a cooling intensity simlar or
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----- ] e parte 5 C aste these sol utions
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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=Z7=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 solutions 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.



regular tinme intervals until

no cooling could be

sensed in the nouth. The results are shown in Table 2.
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* 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 patterns all have lower usage levels than the reference cooling

chemicals, menthol and WS-3.

Example 5

Application in mouthwash

Alcohol 95% 177mL
Sorbitol 70% 250 g

Compound of example 1 as a 1% solution in alcohol 50mL

Peppermint oil, Terpeneless 0300 g
Methyl salicylate 0.640 g
Eucalyptol 0922 g
Thymol 0.639 g
Benzoic acid 1.500 g

Pluronic™ F127 nonionic surfactant 5.000 g



Compound of exanple 1 as a 1% solution in al cohol 50
Pepperm nt oil, Terpeneless 0.300 g Methyl salicylate
wO.260@1gr1Eucal ypt ol 0.922 g Thynol 0.639 g BenrPoT&H20060)00427

1.500 g Pluronic(tm F127 nonionic surfactant 5.000

gSodi um Saccharin 0.600 g &Sodium Citrate 0.300 g

Ctric Acid 0.100 g Water gq.s. 1 liter Al the
Sod1hﬁﬂﬂ§a%gh£ﬂlts are mxed. 30 nL of obtaipgdogol ution is

put 1n the nouth, sw shed around, gar%l ed and spit
Sodimr:]ttcnvate i cy-cool sensation is felt inU@PBey area of

t he uth as well as |lips. Exanple 6 ication in
Citri dstﬁlfﬂgaste Opaque toot hgel 97.000 g Coﬁﬁggﬁd of
watéxanpl e 2 as a 2% sol ution in propyl egs. gliggol 2.50Qg

Peppermint oil, Terpenel ess 0.500g The chemicals are

m xed in the toothgel a piece of toothgel is put on a

[
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around, gargled and spit out. An icy-cool sensation is felt in every area of the mouth

as well as lips.

Example 6
Application in toothpaste

Opaque 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.
Tt should be understood that the embodiments described above are not only in the

alternative, but can be combined.



out. An intense cooling sensation is felt by the
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t he productrR
in which mis a nu and2, X, Y and Z are

sel ected i ndependen{jy fromthe group consisting of H,
hal ogen, OH, Me, Et, MeO and EtG; and Rl, R2 and R3

t oget her conprise at | east 6 carbons, selected such
that (a) (i) RL is selected fromthe group consisting
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EtO, and R}, R?and R® together comprise at least 6 carbons, selected such that

(a) (i) R' is selected from the group consisting of H, Me, Et, isopropyl and
C4-Cs branched alkyl; and
(ii) 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.

2. A method according to claim 1, in which those in which X, Y, Z are

independently selected from H, OH, Me and OMe.

3. A method according to claim 1, 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:



5.

Me, Et, isopropyl and C4-branched al kyl; or (b) any
two or all of RL, R2 and R3 together form a

wounoayeiipc, bicyclic or tricyclic radical havPagamoden00427
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3-p- menthI'yII ring. 5. A BPH’@(Ect adapted to be applied
to the—skrmortaken %rlﬁhie%{ L Eonprisiing at |east one
conmpound ‘according to't orfula | iin which mis a

nunber befgween| 0 &dfropyl X, | Yispebpgl ane sel ected
i ndependently fromthe group consistiing of H, hal ogen,

oH, M, HEthylMeD araPEPY awdlmmm@z and R3 together
con‘prT'oc at ast—6—carbon ected such that (a)
(i) R1 1%éle ,t ed eft]i‘ﬂ th gr%h consi sting of H M,
Et, isopr OpyT and s Ly T anched alkyl; and (ii) R2
and R3 are mdependently selected fragmthe group

consi sting of Me, Et, |sopropyl and C4- branched al kyl ;

b t I R1, . 1 R3 f
R e e e SR ol AT TR
10 acﬁﬁ-mﬁlﬁrm@ conmpound of Formula |

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

one compound according to the formula I

s X

. s

3 \ v
R3 - Z\I\II/\Z

Ro

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

(a) (i) R' is selected from the group consisting of H, Me, Et, isopropyl and
C4-Cs branched alkyl; and
(ii) 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.



in which m2 and X, Y and Z are sel ected i ndependently

fromthe group consisting of H hal ogen, OH M, Et,
wok®@7ang71Et O, and RL, R2 and R3 together conpr PEE/Cat2006/000427

| east 6 carbons, selected such that (a) (i) RLis

selected fromthe group consisting of H M, Et

i sopropyl and C4-C5 branched al kyl; and (ii) R2 and R3

ar@ bRgsRENeRLLYISe! ect ed fromthe group consisting
N gEt |sopror?)S/I;3 and C4-branched al kyl; or (b) any

tmo or all of Rl, R2 and R3 together forma
nonocycl i c, blcycllc or tricyclic radicgl kaving up to

10 car bons; vvlth the proviso that, when / Rforma
par a- ment hyl g% af¥ll east one of R1/5( ?‘\anc{(Z is a

moi ety ot her th H \
N ) 6
R3 \6%/2\51/\
m z
O

1

I

in which m=2 and 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

(a) (i) R' is selected from the group consisting of H, Me, Et, isopropyl and
C4-Cs branched alkyl; and
(i1) R* and R are independently selected from the group consisting of
Me, Et, isopropyl and C,-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

RLX, Yand Zisa moiety other than H.



