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A most well-known compound is I-menthol, which is found naturally in oil of mint. Since
menthol has a strong minty odor and a bitter taste, and provides a burning sensation
when used in high concentrations, a variety of other menthyl ester-based and menthyl

20  carboxamide-based cooling compounds have been developed. One that has enjoyed
substantial success is N-ethyl p-menthane-carboxamide (WS-3) and is thus also often
used as benchmark.

Surprisingly it has been found that certain 2-alkoxyphenols derivatives exhibit cooling
25  intensities that are stronger than those of I-menthol and even stronger than those of
WS-3. Thus an embaodiment uses at least one of the subject compounds as cooling

agent, wherein the compounds are represented by formula (1)

HO

R’l
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In particular, embodiments are compounds of formula (1) comprising at least one of 4-
((benzhydrylamino)methyl)-2-methoxyphenol, 4-((bis(4-methoxyphenyl)-methylamino)-
methyl)-2-methoxyphenol, 4-((1,2-diphenylethylamino)methyl)-2-methoxyphenal, 4-
((benzhydryloxy)methyl)-2-methoxyphenol, 4-((9H-fluoren-9-ylamino)methyi)-2-
methoxyphenol or 4-((benzhydrylamino)methyl)-2-ethoxyphenol.

The compounds of formula (I) may be used in products that are applied to mucous
membranes such as oral mucosa, or the skin, to give a cpoling sensation. By
“applying” is meant any form of bringing into contact, for example, oral ingestion, topical
application or, in the case of tobacco products, inhalation. In the case of application o
the skin, it may be, for example, by including the compound in a cream or salve, or in a
sprayable composition. There is therefore also provided a method of providing a
cooling effect to the mucous membrane or skin by applying thereto a product
comprising an effective amount of a compound as hereinabove described.

Products that are applied to the oral mucosa may include foodstuffs and beverages
taken into the mouth and swallowed, and products taken for reasons other than their
nutritional value, e.g. tablets, mouthwash, throat sprays, dentifrices and chewing gums.
Products that are applied to the skin may be selected from perfumes, toiletries, lotions,
oils and ointments, applicable to the skin of the human body, whether for medical or
other reasons. Accordingly, in a further aspect there is provided a composition
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20  cosmetics, such as cleansing tissues, talcum powders, face creams, lotions, tonics and

gels, hand creams, hand- and body lotions, anticellulite/slimming creams and ~lotions,
lotions, balms, gels, sprays and creams; sunburn cosmetics including sunscreen
lotions, balms, gels, sprays and creams; after sun lotions, sprays and creams; soaps,
toothpicks, lip sticks, agents for bathing, deodorants and antiperspirants, face washing

25  creams, massage creams, and the like.

Thus there is further provided an end-product selected from at least one of products
that are applied to the oral mucosa or products that are applied to the skin, such as
topical products, oral care products, nasal care products, toilet articles, ingestible

30  products and chewing gum, and the like, the end-product comprises a product base and
an effective amount of at least one cooling compound of formula (1) as defined herein

above.

The compounds as hereinabove described may be used alone or in combination with
35  other cooling compounds known in the art, e.g. menthol, menthone, isopulegol, N-ethyl
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20
The class of compounds as hereinabove described has never been described in
literature and are thus novel in its own right.
Thus an embodiment further refers to a compound of formula (1)

25

wherein
R is methyl or ethyl;
Yis, NH, O, or S;
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appropriated protected 4-(mercaptomethyl)-2-methoxyphenol with the appropriated
diphenylmethyl halide.

The compositions and methods are now further described with reference to the
following non-limiting 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. It should be understood that the embodiments described are not only in the
alternative, but can be combined.

Example 1: 4-((benzhydrylamino)methyl)-2-methoxyphenol

A) 4-((E)(benzhydrylimino)methyl)-2-methoxyphenol

In a 250mL flask, fitted with magnetic stirrer and Dean and Stark trap (under N,), 10.0g
of diphenylmethanamine and 8.3g of vanillin are dissolved in 150mL of hexane and the
mixture is heated at reflux for 3h. At the end of the reaction, about 1mL of water was
trapped by the Dean and Strak apparatus. The mixture was oiled out in the cold and the
residue was recrystallized from MTBE/Hexane to yield 8.32g of yellowish crystals. The
mother liquor was further crystallized to yield a second crop of 4.9g of white crystals for
a total yield of 76%.
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15 'HNMR (300 MHz; CDCly) 3: 7.43 (d, 4H), 7.32 (t, 4H), 7.3-7.2 (multiple, 2H), 6.85-6.75
(multiple, 3H), 5.58 (br. s, 1H), 4.84 (s, 1H), 3.86 (s, 3H), 3.67 (s, 2H), 1.83 (br. s, 1H)

13C NMR (75 MHz; CDCl3) 8: 146.5, 144.6, 144, 132.4, 128.4, 127.4, 126.9, 121, 114.2,
110.9, 66.2, 55.9, 51.7

20
Example 2: 4-((bis(4-methoxyphenyl)methylamino)methyl)-2-methoxyphenol

The procedure outlined in Example 1 & 2 is repeated with bis(4-methoxyphenyl)-
methylamine resulting in 4-((bis(4-methoxyphenyl)methylamino)methyl)-2-
25  methoxyphenol.

"H NMR (CDCl;, 300 MHz) 3 in ppm: 7.4 (m, 4H), 6.9-6.7(m, TH), 4.7 (s, 2H), 3.9 (s,
3H), 3.8 (s, 6H), 3.5 (s, 2H)
3C NMR (CDCls, 75MHz) & in ppm: 158.6, 146.5, 144.6, 136.5, 130.3, 128.3,
30 127.9120.9, 114.2, 113.8, 110.9, 64.9, 55.9, 55.2, 51.6
MS (El) : 255, 243, 242, 227, 212, 198, 184, 169, 152, 135, 109, 94, 77
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brine, dried over MgS04, concentrated and purified by column chromatography to give
20  1.2g of colorless ail (7.5% vield).

"H NMR (CDCls, 300 MHz) § in ppm: 7.4-7.2 (m, 10H), 6.9-6.8(m, 3H), 5.6 (s, 1H), 5.4

(s, 1H), 4.5 (s, 2H), 3.9 (s, 3H)

G NMR (CDCls, 75MHz) & in ppm: 146.5, 145.2, 142.2, 130.2, 128.4, 127.4, 127.1,
25 121.1, 114.1, 110.7, 82.1, 70.5, 55.9

MS (El) : 242, 228, 213, 195, 167, 165, 138, 137

Example 5: 4-((9H-fluoren-2-ylamino)methyt)-2-methoxyphenol

30
The procedure outlined in Example 1 is repeated with 9H-fluoren-9-amine and vanillin
resulting in 4-((9H-fluoren-9-ylamino)methyl)-2-methoxyphenol (mp: 148 — 150°C).
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1, 165, 137, 122, 106, 9 1, 77 Exanple 4 :
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Example 7: Cooling intensity
A small group of panelists was asked fo taste various aqueous solutions of compounds

of formula (I) and indicate which solutions had a cooling intensity similar to or slightly
higher than that of a solution of menthol at 2ppm. The resuilts are shown in Table 1.

Table 1:
Chemical Concentration | Odor
Comparison: 2.0ppm Minty
[-Menthol
Comparison: 1.5 ppm None

N-ethyl p-menthanecarboxamide (WS-3)

4-((benzhydrylamino)methyl)-2- 0.5ppm None
methoxyphenol
4~((benzhydryloxy)methyl)-2- 1.0 ppm None

methoxyphenol




partitioned between MIBE and water. The organic |ayer
was washed with water and brine, dried over MgSO4,

waoencamtirat ed and purified by col um chronat ogr@pl2e00/000135

10

15

give 1.2g of colorless oil (7.5%yield). 1H NWR
(CbCl'3, 300 MHz) d in ppm 7.4-7.2 (m 10H),

6.9-6.8(m 3H), 5.6 (s, 1H), %5.4 (s, 1H), 4.5 (S1 2H1
3.9 (S1 3H) 13C NWR (CDCI 3, 75MHz) d in ppm 146.5,
145.2, 142.2, 130.2, 128.4, 127.4, 127.1, 121.1,

%iés %élrbéel Qﬁ%lyro%%gé’resz@%%ba\%?th%gﬁﬁég :o’f thzedf)%ése%?l%i/ention are at
4- lea&2 tirhessteng&-thdralrmeahorent plsp-stongdr teaoviyBednol  The
procedure outlined in Exanple 1 is repeated with

9H-fl uoren-9-am ne and vanillin resulting in

4- ((9H f | uor en-9-yl am no) net hyl ) - 2- net hoxyphenol (np:
148, 0L) 1 H: , 300 MHz) d in ppm 7.7 (d,
2%@%3( ,p"%%iﬁ’%%ﬁ%&%m, 6.8 (m 3H), 5.0 (s,
1H1 3.9 (S13H) 1 3.4 (S12H) 13C NWR (CDCI 3, 75MHz) d
i Ng tddfed: 145.6, 144.6, 140.8, 132. 6gg .1,
127.8%?.&8124.%, 120.9, 119.9, 114.1, 110.9, 6%@§ 55.9,
48Campmindmf pxample # as2pt0% sajgtiomigGthane, 16309 137, 123,
10@gppRfimikaiMemeheless 0.25

4- ((benzhydr vl am no) net hyl ) - 2- et hoxyphenol e

proe®lai® outlined in Exanple 1 is repeat@d0&ith
3- et hoxy- 4- hydr oxybenzal dehyde resulting in

i'bge_ 3—%&9 4 rl(e%%]é]dgl)n Q%{% ) 1)2 a Extelrg%)é% E;%Bgs' igfggtg)in g%))t:hb?ush and
7. @panelisfsneethidre bisBed TRe (outh3blinsda WitH Wateddmhd théd wiiter $s spat out.

é%n T%%ﬁ%ﬁg%%g\)‘%ﬁ“g%%ﬁ%@y @E?%négﬁ{n(ilﬁ%a? dfiglﬁé?&t%: with a slight

144tt@ness3The coding pereefiton. ldsts b2 45 @inutes.



120.9, 114.1, 111.8, 66.2, 64.5, 51.7, 14.9 M5 (H)

331, 316, 256, 194, 182, 167, 151, 123, 106, 94, 77
wez@mpba7¥: Cooling intensity A small group of PCT/CH2007/000135

panel i sts was asked to taste various aqueous sol utions

of conpounds of forrmula (1) and indicate which

solutions had a cooling intensity simlar to or

slightly higher than thatl9of a solution of nenthol at

2ppm The results are shown in Table 1. Table 1:As can
Cliigsseen fromthe results above the conpounds of the

present inv on are at |least 2 tines stronger than
I{'nz‘rﬁoﬂ'tﬂou ‘?e1 ’Ifjﬁfr%%a {ronger than WS-3. Exanple 8:
Application in toothpaste Opaque tooth 9.50 g
Compound of exanple 4 as a 10% sol utiop in¥4| tnanol

0. 1Qg Pepper m ntoQi | , ~Jer penel ess 0. 25 Sael harin

0. 20y The chemi cal ixed int gel, a p| ece
of toothgel is put oot hbrush/and g panellst S
teeth are bru8heg P S Tixsed with water and
the water is spat out. An intense c Kng sensation is
felt by the panelist in all areas nmouth, with a
slight bitterness. The cooling pereptirgn |asts for 45
mnutes.aims 1. A conpound of forwstd (¥) whehein Rl
IS WEEJ&YA or ethyl; Yis, NH, O or S

R is methyl or ethyl;

Yis,NH, O, or S;

R? and R®are independently selected from at least one of hydrogen, or C,.; alkoxy;
nis 0 or 1; and

the dotted line between C-2 and C-2’ represents at least one of no bond, a single
bond, or a —(CH;),— group, wherein m is 1 or 2.

2. A compound according to claim 1 comprising at least one of
4-((benzhydrylamino)methyl)-2-methoxyphenol,
4-((bis(4-methoxyphenyl)-methylamino)-methyl)-2-methoxyphenof,
4-((1,2-diphenylethylamino)methyl)-2-methoxyphenol,
4-((benzhydryloxy)methyl)-2-methoxyphenol,
4-((9H-fluoren-9-ylamino)methyl)-2-methoxyphenol or
4-((benzhydrylamino)methyl)-2-ethoxyphenol.

3. The use as cooling agent of a compound of formula (1) as defined in any of the
preceding claims.

4. A method of providing a cooling effect to the mouth or skin by applying thereto a
product comprising a compound of formula (1) as defined in any one of the claims 1 or
2.

5. A product selected from at least one of products that are applied to the oral mucosa or
products that are applied to the skin, the product comprising a product base and an



R2 and R3 are independently selected fromat |east one
of hydrogen, or C1 3 alkoxy; nis 0 or 1; and the
walodoraatirs ne between C-2 and C2' represents apCT/€H3407/000135
one of no bond, a single bond, or a -(CH 2)m group,
wherein mis 1 or 2. 2. A conpound according to claim
1 conprising at |east one of
4- ((benzhydryl am no) met hytt) - 2- net hoxyphenol ,
(bi s(4- met hoxyphenyl ) - net hyl am no) - et hyl ) - 2- met hox
efcdtive amount of a cooling compound of formula (1) as defined in any one of the
(1, 2-di phenyl et hyl am no) net hyl ) - 2- net hoxyphenol’,
CBEz hQf-yl oxy) met hyl ) - 2- met hoxyphenol ,
(9H fl uor en-9-yl am no) net hyl ) - 2- met hoxyphenol or
4- ((benzhydryl am no) net hyl ) - 2- et hoxyphenol . 3. The use
as cooling agent of a conmpound of fornula (I) as
defined in any of the preceding clains. 4. A nethod of
providing a cooling effect to the nmouth or skin by
appl ying thereto a product conprising a conpound of
formula (I) as defined in any one of the clains 1 or
2. 5. A product selected fromat |east one of products
that are applied to the oral nucosa or products that
are applied to the skin, the product conprising a
product base and aneffective anobunt of a cooling
compound of forrmula (1) as defined in any one of the
clains 1 or 2.
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