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(57) ABSTRACT

The present invention relates to the use of 6-isopropyl-3,9-
dimethyl-1,4-dioxaspiro[4.5]decan-2-one, in the form of
any one of its isomers or of a mixture thereof, as a perfuming
or flavoring ingredient. The present invention also relates to
the perfuming or flavoring compositions or articles contain-
ing the compounds. Compositions comprising 6-isopropyl-
3,9-dimethyl-1,4-dioxaspiro[4.5]decan-2-one and at least
one further compound having or imparting minty, fruity,
and/or trigeminal organoleptic properties are also part of the
present invention.
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FLAVOR INGREDIENTS FOR COOLING
PREPARATIONS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of International
application PCT/IB2004/003629 filed 3 Nov. 2004, the
entire content of which is expressly incorporated herein by
reference thereto.

TECHNICAL FIELD

[0002] The present invention relates to the field of per-
fumery and flavor. More particularly, the use as perfuming
or flavoring ingredient of 6-isopropyl-3,9-dimethyl-1,4-di-
oxaspiro[4.5]decan-2-one.

BACKGROUND

[0003] W. H. Pearson et al., in J. Org. Chem. 1987, 52,
1355, have reported the synthesis of the compound of
formula (I) in the form of an isomers mixture containing
(3R,58,68,9R)-6-isopropyl-3,9-dimethyl-1,4-dioxaspiro
[4.5]decan-2-one as major component.

[0004] However, the document mentions the compound of
formula (I) as a simple reaction product and does not
mention or suggest any organoleptic properties or any use of
the latter in the field of flavors or perfumery.

SUMMARY OF THE INVENTION

[0005] The present invention now relates the use as per-
fuming or flavoring ingredient of 6-isopropyl-3,9-dimethyl-
1,4-dioxaspiro[ 4.5]decan-2-one, in the form of any one of'its
stereoisomers or a mixture thereof. The invention also
concerns some synergistic compositions that contain this
compound. Furthermore, the invention is also directed
toward perfumed or flavored articles containing the com-
pound.

BRIEF DESCRIPTION OF THE DRAWING
FIGURES

[0006]

[0007] FIGS.1 and 2 are graphs that illustrate the cooling
intensity of the compound of the invention compared to
known compounds.

In the appended figures,

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0008] We have now discovered that a compound of
formula

@
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is a useful perfuming or flavoring ingredient, which is
unexpectedly characterized by organoleptic properties of the
mint or minty-fresh type.

[0009] The compound of formula (T) possesses four asym-
metric carbon atoms, namely atoms 3, 5, 6 and 9. Therefore,
the compound of formula (I) can be in the form of any one
of its stereoisomers, non-limiting examples of which are
(35,5R,68,9R)-6-isopropyl-3,9-dimethyl-1,4-dioxaspiro
[4.5]decan-2-one or (38,5 S,6S,9R)-6-isopropyl-3,9-dim-
ethyl-1,4-dioxaspiro[4.5]decan-2-one. Furthermore it is also
understood that the invention compound can be in the form
of a mixture of any one of these stereoisomers.

[0010] According to one embodiment of the invention, the
use as flavoring or perfuming ingredient of a compound of
formula

an

\\\““

wherein the carbon atom 9 has a configuration R and the
carbon atom 3 has a configuration S, in the form of any one
of its isomers or of a mixture thereof, is particularly appre-
ciated. Furthermore, the use of a mixture comprising at least
60% by weight, relative to the total weight of the mixture,
of (3S,6S,9R)-6-isopropyl-3,9-dimethyl-1,4-dioxaspiro[4.5]
decan-2-one is even more preferred.

[0011] As previously mentioned, the compound of for-
mula (I) has organoleptic properties which render it very
useful for the perfumery and flavor industry. More precisely,
the compound of formula (I) possesses a minty, menthone
type odor.

[0012] Owing to its particular organoleptic properties,
however, compound (I) has been found to be particularly
interesting for the flavor industry, where it can be used for
various purposes. Indeed, it has been surprisingly found that
the flavor properties of the isomers may vary as a function
of their stereo-configuration, and similarly the flavor prop-
erties of the mixtures can vary as a function of the relative
ratio of the isomers present in the mixture. For example, a
specific isomer can be employed to confer a strong cooling
note with slightly minty aspect while a specific mixture of
isomers can be employed to confer a strong minty note with
cooling aspect.

[0013] The flavor of compound (1) is of the minty, fresh,
piperita type and is remarkable by its strength and cleanness.

[0014] In particular (3S,6S,9R)-6-isopropyl-3,9-dimethyl-
1,4-dioxaspiro[4.5]decan-2-one, which corresponds to an
invention’s mixture of isomers, is capable of imparting an
interesting minty note with refreshing effect. However, the
pure isomer (38S,58,6S,9R)-6-isopropyl-3,9-dimethyl-1,4-
dioxaspiro[4.5]decan-2-one or (3S,5R,6S,9R)-6-isopropyl-
3,9-dimethyl-1,4-dioxaspiro[4.5]decan-2-one, possesses a
flavor which is more of the cooling type with a minty
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connotation. In other words, the flavor of the isomers, when
compared to the above-mentioned mixture, has the minty
effect less pronounced and a refreshing note more pro-
nounced. The enhanced refreshing cooling effect is espe-
cially perceivable for the (3S,5R,6S,9R) isomer which has a
stronger and more lingering effect.

[0015] The use of (3S,5R,6S,9R)-6-isopropyl-3,9-dim-
ethyl-1,4-dioxaspiro[4.5]decan-2-one or of (3S,6S,9R)-6-
isopropyl-3,9-dimethyl-1,4-dioxaspiro[4.5]decan-2-one is a
preferred embodiment of the invention.

[0016] As mentioned above, the invention concerns the
use of a compound of formula (I) as perfuming or flavoring
ingredients. In other words it concerns a method to confer,
enhance, improve or modify the odor or flavor properties of
a perfuming or flavoring composition or of a perfumed or
flavored article, which method comprises adding to the
composition or article an effective amount of at least a
compound of formula (I). According to a particular embodi-
ment of the invention, the use of the invention’s compound
as flavoring ingredient is preferred, especially to impart a
mint or a mint-cooling flavor.

[0017] 1t has also to be mentioned that by “use of a
compound of formula (I)” it has to be understood here also
the use of any composition containing compound (I) and
which can be advantageously employed in perfumery or in
flavors industry as active ingredients.

[0018] These compositions, which in fact can be advan-
tageously employed as perfuming or flavoring ingredients,
are also embodiments of the present invention.

[0019] Therefore, another embodiment of the present
invention is a perfuming or flavoring composition compris-
ing:

[0020] 1) as perfuming or flavoring ingredient, at least one
compound as defined herein;

[0021] 1ii) at least one ingredient selected from the group
consisting of a perfumery carrier and a perfumery base, or
at least one ingredient selected from the group consisting
of a flavor carrier and a flavor base; and

[0022] iii) optionally, at least one perfumery or flavor
adjuvant.

[0023] By “perfumery or flavor carrier” we mean here a
material which is practically neutral from a perfumery or
flavor point of view, i.e., that does not significantly alter the
organoleptic properties of perfuming or flavoring ingredi-
ents. The carrier may be a liquid or a solid.

[0024] As liquid carrier one may cite, as non-limiting
examples, an emulsifying system, i.e., a solvent and a
surfactant system, or a solvent commonly used in perfumery
or flavors. A detailed description of the nature and type of
solvents commonly used in perfumery or flavor cannot be
exhaustive, but one can cite as non-limiting example sol-
vents such as dipropyleneglycol, diethyl phthalate, isopropyl
myristate, benzyl benzoate, 2-(2-ethoxyethoxy)-1-ethanol or
ethyl citrate, which are the most commonly used. As non-
limiting examples of solvents commonly used in flavors, one
can cite compounds such as propylene glycol, triacetine,
triethyl citrate, benzylic alcohol, ethanol, vegetal oils or
terpenes.
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[0025] As solid carrier one may cite, as non-limiting
examples, absorbing gums or polymers, or yet encapsulating
materials. Examples of such materials, for examples, may
comprise wall-forming and plasticizing materials, such as
mono, di- or trisaccharides, natural or modified starches,
hydrocolloids, cellulose derivatives, polyvinyl acetates,
polyvinylalcohols, proteins or pectins, or yet the materials
cited in reference texts such as H. Scherz, Hydrokolloids
Stabilisatoren, Dickungs-und Gehermittel in Lebensmittel,
Band 2 der Schriftenreihe Lebensmittelchemie, Lebensmit-
telqualitat, Behr’s VerlagGmbH & Co., Hamburg, 1996. The
encapsulation is a well known process to a person skilled in
the art, and may be performed, for instance, using techniques
such as spray-drying, agglomeration or yet extrusion; or
may be a coating encapsulation, including coacervation and
complex coacervation techniques.

[0026] Generally speaking, by “perfumery or flavor base”
we mean here a composition comprising at least one per-
fuming or flavoring co-ingredient which is not of the for-
mula (I). Moreover, by “perfuming or flavoring co-ingredi-
ent” it is meant here a compound, which is used in
perfuming or flavoring preparation or composition to impart
a hedonic effect. In other words such a co-ingredient, to be
considered as being a perfuming or flavoring one, must be
recognized by a person skilled in the art as being able to
impart or modify in a positive or pleasant way the odor or
taste of a composition, and not just as having any odor or
taste.

[0027] The nature and type of the perfuming or flavoring
co-ingredients present in the base do not warrant a more
detailed description here, which in any case would not be
exhaustive, the skilled person being able to select them on
the basis of its general knowledge and according to intended
use or application and the desired organoleptic effect. In
general terms, these perfuming or flavoring co-ingredients
belong to chemical classes as varied as alcohols, aldehydes,
ketones, esters, ethers, acetates, nitrites, terpene hydrocar-
bons, nitrogenous or sulphurous heterocyclic compounds
and essential oils, and the perfuming co-ingredients can be
of natural or synthetic origin. Many of these co-ingredients
are in any case listed in reference texts such as the book by
S. Arctander, Perfume and Flavor Chemicals, 1969, Mont-
clair, N.J., USA, or its more recent versions, or in other
works of a similar nature, as well as in the abundant patent
literature in the field of perfumery or flavor. It is also
understood that the co-ingredients may also be compounds
known to release in a controlled manner various types of
perfuming or flavoring compounds.

[0028] For the compositions which comprise both a per-
fumery carrier and a perfumery base, other suitable perfum-
ery carrier, than those previously specified, can be also
ethanol, water/ethanol mixtures, limonene or other terpenes,
isoparaffins such as those known under the trademark ISO-
PAR® (origin: Exxon Chemical) or glycol ethers and glycol
ether esters such as those known under the trademark
DOWANOL® (origin: Dow Chemical Company).

[0029] Generally speaking, by “perfumery or flavor adju-
vant” we mean here an ingredient capable of imparting
additional added benefit such as a color, a particular light
resistance, chemical stability and etc. A detailed description
of the nature and type of adjuvant commonly used in
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perfuming or flavoring bases cannot be exhaustive, but it has
to be mentioned that the ingredients are well known to a
person skilled in the art.

[0030] An inventive composition of at least one com-
pound of formula (I) and at least one perfumery or flavor
carrier represents a particular embodiment of the invention
as well as a perfuming or flavoring composition comprising
at least one compound of formula (), at least one perfumery
or flavor carrier, at least one perfumery or flavor base, and
optionally at least one perfumery or flavor adjuvant.

[0031] According to a particular embodiment of the inven-
tion, a flavoring composition wherein the flavor base com-
prises at least one flavoring ingredient imparting minty
and/or fruity flavor notes is particularly appreciated. Indeed,
and surprisingly, it has been noted that there is a synergistic
effect resulting in a cooling effect which is stronger than the
one which would result from the simple addition of the
cooling effect imparted by the compound (I) and the one
which could be provided by the minty and/or fruity flavor.
Moreover, the synergy increases also the long-lastingness of
the cooling effect.

[0032] Therefore, as it can be noticed, the invention com-
pound is very versatile and can be used to impart various
organoleptic tonalities, e.g. a more or less pronounced
cooling or minty effect, depending on the form in which the
invention’s compound is used.

[0033] Tt is also useful to mention here that the possibility
to have, in the compositions mentioned above, more than
one compound of formula (I) is important as it enables the
perfumer or flavorist to prepare accords, perfumes or flavors,
possessing the odor or flavor tonality of various compounds
of the invention, creating thus new tools for their work.

[0034] Furthermore, it is understood here that, unless
otherwise indicated or described, any mixture resulting
directly from a chemical synthesis, e.g. without an adequate
purification, in which the compound of the invention would
be involved as a starting, intermediate or end-product could
not be considered as a perfuming or flavoring composition
according to the invention.

[0035] Furthermore, the invention’s compound can also be
advantageously used in all the fields of the flavor or per-
fumery industry to positively impart or modify the flavor or
the odor of an article into which the compound () is added.
Consequently, the article is also an object of the present
invention:

[0036] An example of such article is a food article, or
flavored article. This flavored article represents another
embodiment of the invention and comprises:

[0037] 1) as flavoring ingredient, at least one compound of
formula (I), as defined herein, or a flavoring composition;
and

[0038]

[0039] Suitable foodstuff or oral care bases include bev-
erages, such as fruit juices, soft drinks or cold tea, soups, ice
creams and sorbets, sweets, chewy sweets, confectioneries,
chewing gums, chewing tobacco, pharmaceuticals prepara-
tion, dental care product, such as dentifrice gels and pastes,
mouth washes or gargles.

[0040] For sake of clarity, it has to be mentioned that, by
“foodstuff base”, we mean here an edible product, e.g. a
food, a beverage or an oral pharmaceutical composition.
Therefore, a flavored article according to the invention

ii) a foodstuff base or an oral care base.
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comprises the functional formulation, as well as optionally
additional benefit agents, corresponding to a desired edible
product, e.g., a candy, and a flavor effective amount of at
least an invention’s compound. By “oral care base” we mean
any consumer product which can be used for an oral care
purpose, such as a dentifrice or a mouth wash solution or a
functional confectionery such as a gum or tablet.

[0041] The nature and type of the constituents of the
foodstuffs or beverages do not warrant a more detailed
description here, which in any case would not be exhaustive,
the skilled person being able to select them on the basis of
its general knowledge and according to the nature of the
product.

[0042] Another example of article in which the inventive
compounds may be advantageously added is a perfumed
article. Consequently, a perfumed article comprising:

[0043] 1) as perfuming ingredient, at least one compound
of formula (I), as defined above, or an invention’s per-
fuming composition; and

[0044] 1ii) a non-palatable consumer product base, is also
an embodiment of the present invention.

[0045] For the sake of clarity, it has to be mentioned that,
by “non-palatable consumer product base” we mean here a
non-edible consumer product, i.e., which is not intended to
be introduced in the mouth, and which is compatible with
perfuming ingredients. In other words, a perfumed article
according to the invention comprises the functional formu-
lation, as well as optionally additional benefit agents, cor-
responding to a consumer product, e.g. a detergent or an air
freshener, and an olfactive effective amount of at least one
invention’s compound.

[0046] The nature and type of the constituents of the
non-palatable consumer product do not warrant a more
detailed description here, which in any case would not be
exhaustive, the skilled person being able to select them on
the basis of its general knowledge and according to the
nature and the desired effect of the product.

[0047] Examples of suitable non-palatable consumer
products include solid or liquid detergents and fabric soft-
eners as well as all the other articles common in perfumery,
namely perfumes, colognes or after-shave lotions, perfumed
soaps, shower or bath salts, mousses, oils or gels, hygiene
products or hair care products such as shampoos, body-care
products, deodorants or antiperspirants, air fresheners and
also cosmetic preparations. As detergents there are intended
applications such as detergent compositions or cleaning
products for washing up or for cleaning various surfaces,
e.g. intended for textile, dish or hard-surface treatment,
whether they are intended for domestic or industrial use.
Other perfumed articles are fabric refreshers, ironing waters,
papers, wipes or bleaches.

[0048] Some of the above-mentioned consumer product
bases may represent an aggressive medium for the invention
compound, so that it may be necessary to protect the latter
from premature decomposition, for example by encapsula-
tion.

[0049] The proportions in which the compounds accord-
ing to the invention can be incorporated into the various
aforementioned articles or compositions vary within a wide
range of values. These values are dependent on the nature of
the article to be perfumed or flavored and on the desired
organoleptic effect as well as the nature of the co-ingredients
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in a given base when the compounds according to the
invention are mixed with perfuming or flavoring co-ingre-
dients, solvents or additives commonly used in the art.

[0050] For example, in the case of perfuming composi-
tions, typical concentrations are in the order of 0.01% to 5%
by weight, or even more, of the compounds of the invention
based on the weight of the composition into which they are
incorporated. Concentrations lower than these, such as in the
order of 0.001% to 1% by weight, can be used when these
compounds are incorporated into perfumed articles, percent-
age being relative to the weight of the article.

[0051] In the case of flavoring compositions, typical con-
centrations are in the order of 1 to 10000 ppm by weight, or
even more, of the compounds of the invention based on the
weight of the consumer product into which they are incor-
porated. Concentrations lower than these, such as in the
order 0of 0.01 to 150 ppm by weight, can be used when these
compounds are incorporated into flavored articles, amounts
being relative to the weight of the article.

[0052] The compound of formula (I) could be obtained by
the reaction of lactic acid and menthone, or 3-p-menthanone,
in the presence of a catalytic amount of a protic or Lewis
acid, preferably with an azeotropic distillation of water, as
exemplified in the following Scheme:

@

HO (0]
acid
ity

[0053] We have found that using the experimental condi-
tions, the configuration of the asymmetric carbons of the
starting materials are retained in the final product. Thus by
selecting the enantiomeric, and where applicable diastero-
meric, purity of menthone and lactic acid, it is possible to
obtain a mixture of isomers of the compound of formula (I)
wherein only the configuration of the spirocarbon is not
predefined. The mixture of isomers may further be purified
using conventional methods, e.g. preparative GC, to obtain
the pure isomers.

[0054] To obtain an isomer, in a form essentially pure, it
is also possible to use a process analogue to the one
described by W. H. Pearson et al., in J. Org. Chem. 1987, 52,
1355.

[0055] As mentioned, a synergistic effect of the compound
of formula (I), also referred to as compound (I), on other
flavoring agents or compounds has been surprisingly
observed.

[0056] Therefore, in another embodiment, the present
invention provides a composition comprising:
[0057]

[0058] 1ii) at least one further compound having or impart-
ing minty, fruity, and/or trigeminal organoleptic proper-
ties.

[0059] Inanembodiment of the composition of the present
invention, the compound according to formula (I) is selected

i) the compound of formula (I), and,
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from the group consisting of (3S,5R,6S,9R)-6-isopropyl-3,
9-dimethyl-1,4-dioxaspiro[4.5]decan-2-one, (3S,5S,6S,9R)-
6-isopropyl-3,9-dimethyl-1,4-dioxaspiro[4.5]decan-2-one,
and mixtures of the two foregoing compounds.

[0060] Synergism, in the context of the present invention
and generally in the context of flavor or aroma evaluation is
established by a majority of an experienced panel following
the protocol outlined below.

[0061] Accordingly, synergism in which a composition
comprises two compounds (e.g. A+B), both of which exhibit
the same, fruity, minty or trigeminal effect is defined below.

Intensity of ([A]+[B])>Intensity of 2[A] or 2[B]

[0062] The concentrations of all compounds if present
alone are selected to provide similar organoleptic intensity.
Due to the potentially different intensity of the compounds,
the concentrations may vary. Hence, the brackets [] indicate
a concentration for A and B, respectively, at which similar
intensity of A and B is experienced, usually the concentra-
tion should be adjusted to give a low, but clearly detectable
organoleptic effect.

[0063] Synergy can also be found in compositions having
more than two compounds, for example ternary mixes
(A+B+C). In this case, synergy is found if:

Intensity of [A]+[B]+[C])>intensity of 3[A] or 3[B] or 3[C]

[0064] Trigeminal effects or organoleptic properties are
those that involve the activation of the trigeminal nerve.
Preferably, by trigeminal effects or properties are meant
cooling, tingling, salivating, pungent and/or hot organoleptic
properties, for example. More preferably, the trigeminal
effect or organoleptic property is a cooling effect or orga-
noleptic property. Preferably, the effect is perceivable in the
oral cavity of an individual.

[0065] Accordingly, compound (I) above has been com-
bined with a flavor base having a flavoring co-ingredient as
discussed above. Preferably, the co-ingredient as defined
above is a compound having fruity, minty, and/or trigeminal
organoleptic properties. Surprisingly, an unexpected
enhancement of the compound (I)’s organoleptic properties
is experienced in compositions comprising the co-ingredi-
ent. In particular, its cooling properties are unexpectedly
enhanced.

[0066] The enhancement of the organoleptic effects was
especially strong if used together with a co-ingredient hav-
ing trigeminal properties.

[0067] Therefore, in an embodiment of the present inven-
tion, the at least one further compound has trigeminal
organoleptic properties selected from the group consisting of
cooling, tingling, hot and salivating properties. More pref-
erably, the further compound has cooling properties.

[0068] The organoleptic properties mentioned herein are
well-known to the skilled flavorist. It is worthwhile noting
that one single compound may have several organoleptic
properties. For example, many compounds have a cooling
effect and at the same time a minty character.

[0069] A typical example for a plant extract having both
cooling and minty organoleptic properties is peppermint oil.
[0070] Examples for compounds having “hot” organolep-
tic properties are piperine, pelargonyl vanillamide, vanillin
butyl ether.
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[0071] An example for a compound having “tingling”
properties is spilanthol ((2E,6Z,8E)-N-isobutyl-2,6,8-dec-
atrienamide).

[0072] Examples for compounds having <“salivating”
properties are citric acid, aspartic acid, and other organic
acids.

[0073] Examples for compounds having “fruity” organo-
leptic properties include esters, such as ethyl butyrate.

[0074] Further compounds having the above properties are
well-described in the prior art. A list of about 1200 cooling
and/or minty compounds is given in H. R. Watson, Flavor:
Its Chemical, Behavioural and Commercial Aspects Apt, C.
M. Ed. Westview; Boulder, Colo. (1977), 31-50. This ref-
erence is explicitly incorporated herein by reference, in
particular the comments on compounds having minty and/or
cooling properties.

[0075] More recent literature also discloses compounds
having typical fruity, minty or trigeminal organoleptic prop-
erties. These compounds may also be used in the present
invention.

[0076] In an embodiment of the present invention, the at
least one further compound is selected from the group
consisting of menthol, 2-isopropyl-N,2,3-trimethylbutana-
mide (“WS-23”) and a derivative of either of them, that is a
derivative of either menthol or “WS-23". Preferably, the at
least one further compound is menthol or a derivative of
menthol.

[0077] Therefore, the present invention encompasses
compositions comprising compound (I), and one or more
additional further compounds. The further compound is
different from other compounds present in the composition.
For example, the present invention encompasses a compo-
sition comprising compound (I), menthol and a further
compound, which may be a derivative of menthol.

[0078] Menthol is preferably (-)-(1R,3R,4S)-3-p-mentha-
nol.

[0079] Derivatives of menthol (menthol-derived com-
pounds), for the purpose of the present invention, are
compounds that are synthesized with processes having men-
thol, menthone and/or menthane, in any of their isoforms,
amongst the starting materials. Examples of such com-
pounds include (-) isopulegol; p-menthane-2,3-diol; 3-hy-
droxymethyl p-menthane. A selection of alkyl-substituted
menthanols that are considered to be menthol-derived com-
pounds according to the present invention is disclosed in
U.S. Pat. No. 4,069,345, which is expressly incorporated
herein by reference. In particular, the compounds disclosed
on the table on columns 5-6 of this reference are included
herein.

[0080] Similarly, derivatives of 2-isopropyl-N,2,3-trim-
ethylbutanamide (“WS-23”), are compounds that are syn-
thesized with processes having WS-23 amongst the starting
materials.

[0081] In an embodiment, the composition of the present
invention comprises at least one further compound selected
from the group consisting of menthol, menthyl succinate,
menthyl lactate, p-menthane-3,8-diol, 8-p-menthen-3-ol,
3-(3'-P-menthanyloxy)-1,2-propanediol, menthone glycerol
ketal, 2-(1-methylpropyl)-1-cyclohexanone, N-ethyl-3-P-
menthanecarboxamide, aspartic acid, N-(4-hydroxy-3-meth-
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oxybenzyl)nonanamide, 5{5-(1,3-benzodioxol-5-y1)-1-(1-
piperidinyl)-2,4-pentadien-1-one, 6-isopropyl-3,9-dimethyl-
1,4-dioxaspiro[4.5]decan-2-one, 2-isopropyl-N,2,3-
trimethylbutanamide, and, 7-isopropyl-4,10-dimethyl-
tricyclo [4.4.0.0(1,5)]decan-4-0l, 3-menthyl-3,6-
dioxaheptanoate, 3-menthyl methoxyacetate, 3-menthyl-3,
6,9-trioxadecanoate, 3-menthyl-(2-hydroxyethoxy)acetate,
menthyl-1]-hydroxy-3,6,9-trioxadecanoate.

[0082] In an embodiment, the at least one further com-
pound is selected from the group consisting of menthyl
succinate, menthyl lactate, 3-(3'-P-menthanyloxy)-1,2-pro-
panediol, and, menthone glycerol ketal.

[0083] These further compounds above can be in the form
of any of their isomers, for those that have asymmetric
carbon atoms. The more preferred isomers are given below.

[0084] The further components mentioned below mostly
have cooling and/or minty effects. In case that there is
another effect more pertinent, it is indicated below.

[0085] The isolation or synthesis of all the further com-
ponents selected above, or of concentrated extract contain-
ing them, are known to the skilled person and most of them
are commercially available. The textbook “Perfume and
Flavor Chemicals” of Steffen Arctander, published by the
author in 1969, reproduces the type of reaction and starting
compounds used to synthesis menthol, menthyl lactate, and
1-piperoyl piperidine (piperine). (-)-Menthy! lactate is sold
as FRESCOLAT® ML by Haarmann & Reimer.

[0086] Some compounds useful for the purpose of the
present invention may alternatively be obtained from natural
extracts. Menthol, for example, may be isolated from mint
oils It is commercialized in high quantities and is used as a
starting molecule for the synthesis of numerous other com-
pounds.

[0087] Menthyl succinate is preferably mono-menthyl
succinate the synthesis of which monomenthyl-succinate is
disclosed in WO 97/07771. This compound and aspartic acid
may be commercially obtained from Sigrna-Aldrich
(www.sigmaaldrich.com).

[0088] Preferably, 3-(3'-p-menthanyloxy)-1,2-propanediol
is  (-)-(1'R, 3R, 4'S)-3-(3'-p-menthanyloxy)-1,2-pro-
panediol, also known as Coolant Agent 10. Its synthesis is
disclosed in U.S. Pat. No. 4,459,425 and it may be com-
mercially obtained from Takasago, Japan.

[0089] Preferably, menthone glycerol ketal is (6S,9R)-6-
isopropyl-9-methyl-1,4-dioxaspiro[4.5 ]decane-2-methanol.
Its synthesis is disclosed in EP 0 485 170 and it is commer-
cially obtainable under the tradename FRESCOLAT MGA®
from Haarman & Reimer, Kings Park, Australia.

[0090] 2-(1-Methylpropyl)-1-cyclohexanone is disclosed
in JP 2001/348308 may commercially be obtained from
Givaudan, Switzerland under the product name Freskomen-
the®.

[0091] Preferably, N-ethyl-3-P-menthanecarboxamide is
(1R,3R,45)-N-ethyl-3-P-menthanecarboxamide, also
known as WS-3®. Its synthesis is disclosed in U.S. Pat. No.
4,060,091.

[0092] The synthesis of 2-isopropyl-N,2,3-trimethylbu-
tanamide, also known as WS-23® is disclosed in DE
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2503555. WS-3® and WS-23® may commercially be
obtained from Millennium Speciality Chemicals (www.mil-
lenniumchem.com).

[0093] N-(4-hydroxy-3-methoxybenzyl)nonanamide, also
called pelargonyl vanillamide has a “hot” trigeminal effect
and is commercially available from Sigma-Aldrich
(www.sigmaaldrich.com).

[0094] Preferably, 55-(1,3-benzodioxol-5-y1)-1-(1-pip-
eridinyl)-2,4-pentadien-1-one is (E,E)-5-5-(1,3-benzo-
dioxol-5-y1)-1-(1-piperidinyl)-2,4-pentadien-1-one, also
known as piperine. It has a “hot” effect. This compound is
commercially obtainable from Sigma-Aldrich.

[0095] Preferably, 7-isopropyl-4,10-dimethyl-tricyclo
[4.4.0.0(1,5)]decan-4-0l is (IR, 4S, 5R, 6R, 7S, 10R)-7-
isopropyl-4,10-dimethyl-tricyclo[4.4.0.0(1,5)]decan-4-0l,
also called cubebol. U.S. Pat. No. 6,214,788 discloses how
this compound can be isolated from cubeb oil, which is
commercially obtainable.

[0096] 3-Menthyl-3,6-dioxaheptanoate, 3-menthyl meth-
oxyacetate, 3-menthyl-3,6,9-trioxadecanoate, 3-menthyl-(2-
hydroxyethoxy)acetate, and menthyl-11-hydroxy-3,6,9-tri-
oxadecanoate are disclosed in U.S. Pat. No. 6,359,168.

[0097] The relative amounts of the compound of formula
(D together with the at least one further compound having or
imparting fruity, minty, or trigeminal, for example cooling,
tingling salivating, and/or hot, organoleptic properties is
strongly dependent on the intensity of the at least one further
compound. As the skilled person is aware, different com-
pounds may vary largely in their sensory intensity and their
concentrations thus have to be adapted to about similar
organoleptic properties, and the relative amounts or weight
ratio may thus vary broadly.

[0098] The present invention provides a composition com-
prising:
[0099]

[0100] 1ii) at least one further compound having or impart-
ing minty, fruity and/or trigeminal organoleptic proper-
ties.

i) the compound of formula (I), and,

[0101] Preferably, the weight ratio of (i):(ii) is in the range
of 1:0.1-5, more preferably, 1:0.2-3, most preferably 1:0.5-
1.5.

[0102] In case the at least one further compound is men-
thol, 2-isopropyl-N,2,3-trimethylbutanamide or a derivative
of either of them, the above-the equally applies.

[0103] In an embodiment, the present invention provides
a composition comprising:

[0104]

[0105] 1ii) menthol, 2-isopropyl-N,2,3-trimethylbutana-
mide, or a derivative of menthol or 2-isopropyl-N,2,3-
trimethylbutanamide, and, optionally,

[0106] iii) at least one further compound having or impart-
ing minty, fruity, and/or trigeminal organoleptic proper-
ties.

[0107] In compositions that have at least two or at least
three compounds as defined above, all components are
different. Provided that compound (iii) is different from
compounds (i) and (ii), it can be selected from all com-
pounds having or imparting fruity, minty and/or trigeminal
organoleptic properties, as disclosed above.

i) the compound of formula (1),
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[0108] In these compositions, the weight ratio of (i) the
compound of formula (I), (ii) menthol, 2-isopropyl-N,2,3-
trimethylbutanamide or the derivative of either of them, and,
(iii) the at least one further compound imparting fruity,
minty, and/or trigeminal organoleptic properties will largely
depend on the intensity of each of the compounds, which can
vary largely for each compound.

[0109] Preferably, the weight ratio of (i):(ii):(iii) is in the
range of 1.0:0.1-5.0:0.1-5.0, more preferably, 1.0:0.2-
3.0:0.2-3.0, most preferably 1.0:0.5-1.5:0.5-1.5.

[0110] For example, a composition according to the
present invention comprises (i) the compound of formula (1),
(i1) menthol, and (iii) menthyl succinate.

[0111] According to another example, the composition
according to the present invention comprises (i) the com-
pound of formula (I), (ii) menthol, and (iii) (-)-(1'R, 3'R,
4'S)-3-(3'-p-menthanyloxy)-1,2-propanediol.

[0112] According to a further example, the composition of
the present invention comprises (i) the compound of formula
(D, (i1) menthol, and (iii) menthone glycerol ketal.

[0113] Preferably, the weight ratio of the different com-
ponents of the three exemplary compositions mentioned
above (1):(ii):(iii) are in the range of 1.0:0.5-1.5:0.1-1.0.

[0114] In an embodiment, the present invention provides
product comprising the composition according to the inven-
tion, which is selected from the group consisting of a food
product, a beverage, a pharmaceutical product, an oral care
product, and a perfumery product.

[0115] Examples of a food product include sweetened
products, such as chewing gums, candy (for example, hard
boiled candy), chewy sweets, dairy products (for example,
yogurts, dairy drinks, ice-creams), soy-based products, and
bakery products (for example minty biscuits, fat fillings).

[0116] Other examples of food products include savory
products, such as soups, condiments, spice mixes, refriger-
ated and frozen products.

[0117] Examples of beverages include carbonated, non-
carbonated drinks and alcoholic beverages. Non-carbonated
drinks include, for example, a juice, a tea, a coffee, a
lemonade, and a chocolate drink.

[0118] The above products may be prepared as usual in the
art, while adding the composition of the present invention at
a moment during preparation suitable for addition of flavors.
Accordingly, the composition of the present invention may
be added together with other flavor components of additives.
It appropriate, the compounds of the composition of the
invention may have to be dissolved in a suitable solvent,
such as, for example, propylene glycol, triacetin (1,2,3-
propanetriyl triacetate), ethanol, NEOBEE® (www.stepan-
.com), benzyl alcohol, and/or vegetable oils.

[0119] In an embodiment, the product of the present
invention is an oral care product, selected from the group of
a toothpaste, a mouthwash, a gargle, and a chewing gum.

[0120] According to another embodiment of the product of
the present invention, the perfumery product is selected
from the group consisting of a body care product, a home
care product and a fine fragrance. Examples of body care
products are shampoos, shower gels, soaps, and ointments,
examples for home care products include detergents, clean-
ers, softeners and air fresheners. Perfumes are an example
for fine fragrances.
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[0121] As indicated above in respect of compound (I), the
composition comprising compound (I) and at least one
further compound having or imparting fruity, minty, and/or
trigeminal, for example, cooling, tingling salivating, and/or
hot organoleptic properties may further comprise a perfum-
ing or flavoring carrier and base, and, optionally, a perfum-
ery or flavor adjuvant, as defined above.

[0122] The perfuming or flavor base may comprise a
co-ingredient as defined above.

[0123] The concentration of the compounds of the com-
position of the invention in the products depends largely on
the nature of the product. One can distinguish products,
which are foreseen to be exposed to the oral cavity, such as
beverages, food, oral care, and orally consumable pharma-
ceutical products. Usually, much higher concentrations of
the compounds of composition of the present invention are
needed for perfumery products.

[0124] If the product of the invention is a product which
is foreseen to be exposed to the oral cavity, the product may
comprise 1 to 20°000 ppm, preferably 10-10°000 ppm, more
preferably 100-5°000 ppm, independently, of each of the
different compounds of the composition of the present
invention, expressed as parts of weight of the product.

[0125] Preferably, the product comprises 1 to 20000 of
compound (I), and, 1 to 20’000 of menthol, 2-isopropyl-N,
2,3-trimethylbutanamide or a derivative of either of them,
more preferably it comprises 107°°°° of compound (I), and,
1071999 of menthol, 2-isopropyl-N,2,3-trimethylbutana-
mide or a derivative of either of them.

[0126] If the product of the invention is a perfumery
product, the concentration of the compounds of the present
invention correspond, in total, to the concentration of the
perfumery composition indicated above.

[0127] FIG. 1 shows the cooling intensity of compound
(D (0.3%) and menthyl succinate (0.15%) (=sample 1)
compared to menthyl succinate (0.3%) alone (=sample 2) in
hard boiled candies. It can be seen that the cooling intensity
of [compound (I)]+[menthyl succinate] is greater than the
cooling intensity of 2x[ menthyl succinate]. Therefore, there
is a synergistic interaction between compound (I) and men-
thyl succinate.

[0128] FIG. 2 shows the cooling intensity of compound
(D and menthol (40 ppm each, =sample 1) compared to
compound (I) alone (80 ppm, =sample 2) in aqueous solu-
tions. It can be seen that the cooling intensity of [compound
(D]+[menthol] is greater than the cooling intensity of
2x[compound (I)]. Therefore, there is a synergistic interac-
tion between compound (I) and menthol.

EXAMPLES

[0129] The following examples are further illustrative of
the present invention embodiments, and further demonstrate
the advantages of the invention.

[0130] The invention will now be described in further
detail by way of the following examples, wherein the
abbreviations have the usual meaning in the art, the tem-
peratures are indicated in degrees centigrade (° C.); the
NMR spectral data were recorded in CDCIl; (if not stated
otherwise) with a 400 MHz machine for 'H, the chemical
displacement 6 are indicated in ppm with respect to the TMS
as standard, the coupling constants J are expressed in Hz.
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Example 1
Synthesis of a Mixture of Isomers of the Compound (I)

a) Preparation of (3S, 6S, 9R)-6-isopropyl-3,9-dim-
ethyl-1,4-dioxaspiro[4.5]decan-2-one

[0131] A solution of 3-p-menthanone (containing approxi-
mately 70% of (1R,4S)-3-p-menthanone and 30% of (IR,
4R)-3-p-menthanone) (30 g; 195 mmol), L-lactic acid (50g
at 80% purity; 444 mmol), toluene (250 ml) and pTsOH (1.5
g) was refluxed in a Dean-Stark condenser for 6 hours. After
that, the mixture was cooled, washed three times with water,
then with a NaHCO, water solution and brine. The organic
phase was concentrated on a rotary evaporator and distilled
under vacuum to recover a fraction distilling between 110°-
155° C. (45 mbars). The fraction is distilled a second time,
to eliminate the starting 3-p-menthanone, at 0.08 mbars and
90° C. to yield 14.5 g of the title compound in the form of
a 8/4/1/1 mixture of four isomers (yield of 33%).

[0132] b.p.=90° C. at 0.08 mbar.

[0133] ‘H-NMR: 4.57-4.4 (m, 1H), 2.2 (q, J=7.4,1H),
2.0-1.65 (m, 7H), 1.55-1.4 (m, 3.H), 1.22 (1, J=12.5, 1H),
1.0-0.8 (m, 9H).

[0134] MS (for all isomers): 226 (M+); 211; 182; 141
(100); 113; 112; 69; 55; 41.

[0135] The two main isomers can be separated by a

preparative GC using a Jas-2000 system and a HP-WAX
column of 10 meter length.

b) (3S, 5R, 68, 9R)-6-isopropyl-3,9-dimethyl-1,4-
dioxaspiro[4.5]decan-2-one

[0136] This compound is the main isomer of the mixture
obtained above.
[0137] [a]y*°=+21.2° for a solution 2.7% w/w in CHC,.
[0138] 'H-NMR: 4.51 (q, J=6.7, 1H), 2.18 (m, 111, 2.03-
1.63 (m, 41, 1.48 (d, J=6.7, 3H), 1.46 (m, 1), 1.43 (br.m,
1H), 1.23 (t, J=12.8, 1H), 0.95 (d, J=6.7, 3H), 0.95 (m, 1),
0.92 (d, J=6.6, 3I), 0.82 (d, J=7.2, 3H).
[0139] '3C-NMR: 16.7(q), 17.9(q), 21.8(q), 22.8(t).
23.3(q), 24.4(d), 29.9(d), 34.0(t), 45.3(t), 48.4(d), 69.7(d).
113.3(s), 173.9(s)
[0140] MS: 226 (M+); 141 (100); 112 (41); 69 (85); 55
(42); 41 (49).

¢) (35, 5S, 6S, 9R)-6-isopropyl-3,9-dimethyl-1,4-

dioxaspiro[4.5]decan-2-one

[0141] This compound is the second main isomer of the
mixture obtained above. Melting point: 33-34° C.
[0142] [a]p*°=-16.6° for a solution 1.8% w/w in CHCl,.
[0143] ‘H-NMR: 4.47 (q, J=6.7, 1H), 1.92 (m, 111, 1.85-
1.38 (m, 7H), 1.49 (d, J=6.7, 3H), 0.93 (d, J=6.7, 3H), 0.92
(d, I=7, 3H), 0.9 (m, 1), 0.88 (d, J=7, 3M).
[0144] '3C-NMR: 16.7(q), 17.9(q), 21.8(q), 22.8(t).
23.3(q), 24.4(d), 29.9(d), 34.0(t), 45.3(t), 48.4(d), 69.7(d).
113.3(s), 173.9(s)
[0145] MS: 226 (M+); 141 (100); 112 (41); 69 (85); 55
(42); 41 (49).

Example 2

A Dentifrice Gel Containing a Compound According to the
Invention

[0146] To an unflavored dentifrice gel, commercially
available, were added various amounts of different flavoring
agents, according to the following Table 1.
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TABLE 1
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Composition of various dentifrice gels

Ingredient and amounts

Basic  Mint

Compound of  Compound of Compound of

Gel N°  gelV flavor? MGA>®  example 1a¥  example 1b¥  example 1c?
1 10g 30l
2 10g 150 ul
3 10g 300 pl
4 10g 300 ul
5 10g 300 pl
6 10g 30ul 150 ul
7 10g 30ul 300 pl
8 10g 30ul 300 ul
9 10g 30ul 300 pl

DRoquette Gel Dentifrice Enfant; form Roquette SA, France
2)Mint Arvensis essential oil

32-Hydroxyethyl (1R,3R,4S)-3-p-menthanyl carbonate; from Symrise AG (Germany),

known minty-cooling ingredients
“used as a solution of 1 part by weight into 300 part by weight of EtOH.

[0147] The various gels thus obtained were tested by a
panel of flavorists. The flavor intensity of each gel was
described and scored on a scale from 1 to 10 (1 being the
weakest and 10 the strongest possible effect). The refreshing
or cooling intensity was also scored on a scale from 1 to 10.
The results are described in Table 2.

TABLE 2

Evaluation of the dentifrice gels of Table 1

Gel N° Flavor intensity (score) Cooling effect intensity

Minty (3)
Minty (2)
Minty, pulegone like (4)
Minty (2)
Minty (2)
Minty (4)
Minty, pulegone like (5)
Minty (4)
Minty (4)

O 0~ O AW
[ RV N S Y

As can be noticed from Table 2,

a) when an invention’s compound or mixture is used alone, the mint char-
tered conferred to the article gel can be either predominant (entry 3) or, at
least, as strong as the cooling effect (entries 4 and 5), whereas for the ref-
erence gels (entries 1 and 2), the cooling effect is always predominant;

b) when a mixture of invention’s compounds is used together with a mint/
cooling aroma, the minty character is still predominant (entry 7), whereas
when it is used as a pure isomer (entry 8 and 9), the cooling effect is
boosted and becomes predominant;

¢) when used as a cooling agent, the pure isomers can perform as well as

other known cooling agents (entries 6, 8 and 9).

Example 3

Hard Boiled Candies Containing a Compound According to
the Invention

[0148] Various hard-boiled candies, according to the fol-
lowing Table 3, were prepared by admixing glucose syrup
(30g) and sucrose syrup (122g) and the mixture was heated
to 148° C. in a copper pan. At 148° C., the copper pan was
removed from the gas frame and placed in a warm water
bath (40° C.). After a few seconds, the copper pan was
removed and the temperature checked. When temperature
reached 135° C., flavor systems were added. The cooked

mass was then poured, at ambient temperature, into appro-
priate Teflon molds.

TABLE 3

Amounts (part by weight) present in each candy

Candy Candy  Citric Compound of
Ne base® acid  Mint flavor? Fruit flavor®  example lc
1 99.315  0.650 0.035
2 99.235  0.650 0.035 0.080
3 99.960 0.040
4 99.860 0.040 0.100

DUnflavored sugar-based hard boiled candy

2Mint Arvensis essential oil

Strawberry flavor, origin: Firmenich SA, Switzerland.

a) Candy 2, compared with candy 1, possesses a well-balanced cooling
note with a minty aspect. This new note had a good lasting and married
quite well with the fruit flavor which acquired also a new dimension.

b) Candy 4, compared with candy 3, shows, together with the minty note,
a perceivably enhanced cooling intensity with an increased lasting.

Examples 4-7

[0149] For the following Examples 4-7, synergic effects of
further compounds on the cooling sensation of the com-
pound of formula (I) were evaluated by comparing binary or
ternary compositions with compositions based on one com-
pound alone only. The concentrations of the flavors in the
compositions were adjusted to concentrations that give
similar intensity, if one flavor is taken alone. For the
examples, compound (I) was (3S,6S,9R)-6-isopropyl-3,9-
dimethyl-1,4-dioxaspiro[4.5]decan-2-one, which corre-
sponds to an invention’s mixture of isomers and menthol
was ((-)-(1R,3R,48)-3-p-menthanol).

[0150] The evaluation method involved 10 expert panel-
ists that participated in one tasting session per application in
the sensory testing booths. Two samples were presented to
panelists in a randomized order to avoid presentation order
effect. For each of the samples, expert panelists were asked
to rate the “cooling” intensity on a 0 to 10 cm linear scales
(from O=“absent” to 10="very strong”) after one minute
chewing/tasting. For each application, mean intensity was
calculated and compared by pair using a Student t-test to
underline if one of the sample was perceived as significantly
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more cooling than the other one at a 95% level of confi-
dence. Synergism is found to be present under the principles
set forth in the description. Percentages and other relative
indications given in parts of a total are by weight.

Example 4

Synergistic Interaction of Menthyl Succinate and Com-
pound (I) on Cooling Intensity in Hard-boiled Candies

[0151] Two different samples of hard-boiled candies were
prepared comprising compound (I) and mono-menthyl suc-
cinate (binary composition, sample 1), and, mono-menthyl
succinate alone (sample 2) based on the protocol given
below.

[0152] The candies were prepared by adding 100 g isomalt
and 30 g water to a copper pan. The ingredients were heated
to 160° C. with a gas flame and mixed. The copper pan was
then put into a water bath (40° C.) and cooled slowly to 130°
C., the temperature at which the flavors were added under
mixing the relative amounts indicated below. Before addi-
tion, flavors were dissolved in propylene glycol.

Sample 1 Sample 2
Compound (I) 0.3% —
Mono-menthyl succinate 0.15% 0.3%
Propylene glycol 0.3% 0.45%

[0153] The weight percentages are expressed as part of a
total including all ingredients but the flavors and their
solvents.

[0154] The mixed ingredients were poured into empty
ejector-pins of a Teflon mold and left until solidification
under cooling to room temperature. Once cooled, the hard-
boiled candies were ejected from the mold.

[0155] Panelists evaluated the samples as described above.
Sample 1 was attributed a mean cooling intensity of
2.86+0.88, and sample 2 had 1.58+0.44. These results are
illustrated in FIG. 1. Due to the high intensity of the
composition in sample 1, it was concluded that compound
(D and mono-menthyl succinate synergistically enhance the
cooling property of hard-boiled candies.

Example 5

Synergistic Interaction of Menthol and Compound (I) in
Aqueous Solutions

[0156] Aqueous solutions containing menthol and the
compound of formula (I)=sample 1, a binary composition,
and (B) the compound of formula (I) alone (=sample 2) were
prepared by dissolving the flavors in propylene glycol and
mixing them with water as follows.

Sample 1 Sample 2
Compound (I) 40 ppm 80 ppm
Menthol 40 ppm 0
Propylene glycol 120 ppm 120 ppm
Water 99.98% 99.98%
Total 100% 100%
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[0157] Panelists evaluated the samples as described above.
The cooling intensity of sample 1 was 4.19+1.15, while the
cooling intensity of sample 2 was 0.77x0.50, see FIG. 2.
Due to the high intensity of the composition sample 1, it is
concluded that menthol and compound (I) synergistically
enhance the cooling property of an aqueous solution.

Example 6

Synergistic Interaction of Menthol, Menthyl Succinate and
Compound (I) in Hard Boiled Candy

[0158] Two different samples of hard-boiled candies were
prepared comprising compound (I), menthol, and menthyl
succinate (ternary composition, sample 1), and, menthyl
succinate alone (sample 2) based on the protocol given in
Example 4. Flavor compounds were added at the relative
amounts given below:

Sample 1 Sample 2
Compound (I) 1800 ppm —
Menthol 1800 ppm —
Menthy! succinate 900 ppm 2700 ppm
Triacetin 4500 ppm 10800 ppm

[0159] The candies were prepared following the procedure
of Example 4, with the difference that flavors were dissolved
in triacetin prior to mixing with molten isomalt and water.
Panelists evaluated the samples as described above. Sample
1 was attributed a mean cooling intensity of 7.52+1.48, and
sample 2 had 2.79+2.60. Due to the high intensity of the
composition in sample 1, it is concluded that compound (I),
menthol and menthyl succinate synergistically enhanced the
cooling property of hard-boiled candies.

Example 7

Synergistic Interaction of Menthol, Menthone Glycerol
Ketal and Compound (I) in Chewing Gums

[0160] Two groups of samples of chewing gums were
prepared, one of them containing a ternary composition of
flavors consisting of compound (I), menthol, and (6S,9R)-
6-isopropyl-9-methyl-1,4-dioxaspiro[ 4.5 ]decane-2-metha-
nol (Frescolat MGA®) from Haarman & Reimer (=sample
1), and, another group based on Frescolat MGA® alone
(=sample 2) based on the ingredients given below (in percent
by weight):

Sample 1 Sample 2

Gum base’ 22 22
Crystalline sorbitol 54.80 54.80
Lycasin 200 80/55 Maltitol solution? 12 12
70% sorbitol solution 6 6
(heated to 115° C.)

Glycerine (99%) 4 4
Acesulfame potassium 0.10 0.10
Aspartame 0.10 0.10

Total: 100 100
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-continued

Sample 1 Sample 2

Added flavors (added as parts of the above total)

Compound of formula (I) 1800 ppm —
Menthol 1800 ppm —
Menthone glycerol ketal 900 ppm 2700 ppm
Triacetin 4500 ppm 10800 ppm

ISierra ® flavors, obtained from Cafosa Gum S.A. (www.cafosa.com).
275% solids

[0161] The chewing gums were made by preparing a
humectant syrup including the maltitol solution, the sorbitol
solution and glycerine mixed until homogeneity in a beaker.
Crystalline sorbitol, acesulfame potassium and aspartame
were dry mixed to obtain a single mixture of sweeteners.
Half of the mixture of sweeteners are added to a sigma®-
blade mixer, equipped with heated waterjacked at a tem-
perature of 50° C. The gum base is heated until being soft
and added to the blade mixer, followed by mixing for 2
minutes.

[0162] The remaining part of the sweeteners” mixture and
the humectants syrup are added to the blade-mixer and
mixed for 7 minutes. Flavors are added to the blade-mixer
and the whole chewing gum composition is further mixed
for 1 minute. Thereafter, the chewing gum composition was
shaped into sticks.

[0163] Panelists evaluated the chewing gums as obtained
above. Sample 1 was attributed a mean cooling intensity of
4.84+1.25, and sample 2 had 2.15£1.90. Due to the high
intensity of the composition in sample 1, it was concluded
that compound (I), menthol and menthone glycerol ketal
synergistically enhance the cooling property of chewing
gums ().

Example 8

Synergistic Interaction of Menthol, Menthyl Lactate and
Compound (I) in Toothpaste

[0164] Two different samples of toothpaste were prepared
comprising different flavor compounds: Sample 1 contained
a ternary composition comprising compound (I), menthol,
and (-)-menthyl lactate (Frescolat® ML), and, sample 2
contained menthyl lactate alone.

[0165] 60 g of carboxy methyl cellulose (Obtained from
Hercules BV Aqualon Div.) were mixed with 1 kg of
glycerin in a lab-mixer at high speed for 7 minutes. There-
after, the solution was kept quite until hydration.

[0166] 10 g of saccharine sodium, 5 g of sodium benzoate,
16 g of sodium fluoride, and 25 g of titanium dioxide were
poured, in this order, into 1.5 kg of distillated water using a
Turrax®-mixer for 10 minutes. 1250 g of liquid sorbitol
(Nesosorb® 70/70 from Roquettes Freres, France) were
added, followed by further mixing for 3 minutes. The
hydrated carboxy methyl cellulose obtained above was
added and mixed for 10 minutes to obtain a mixture 1.

[0167] Independently, a sodium lauryl sulphate (SLS)
solution was prepared by gently mixing 75 g SLS (Texapon
K12®, Cognis GmbH, Germany) with 200 g of distillated
water. This was let set overnight.
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[0168] Mixture 1 was poured into a Stephan-mixer® and
let set for 3 hours. Thereto, 600 g of Sorbosil® Tc 15
(INEOS Silicas Ltd., Warrington, UK) and 300 g of Sorbo-
sil® Ac 77 (same supplier) were added and mixed under
vacuum (SOmbar) for 30 minutes. The pan was opened and
the set SLS-solution was added. The final composition was
mixed under vacuum (50 mbars) for 5 minutes, to obtain
about 5 kg of toothpaste.

[0169] The toothpaste was then divided into two samples
and supplied with flavor ingredients in the relative amounts
given below. Flavors were dissolved in the solvent (Triace-
tin) before addition:

Sample 1 Sample 2
Compound (I) 1500 ppm —
Menthol 1500 ppm —
Menthyl! lactate 750 ppm 2250 ppm
Triacetin 3750 ppm 5250 ppm

[0170] Panelists evaluated the toothpastes so obtained as
obtained above. Sample 1 was attributed a mean cooling
intensity of 7.14+1.94, and sample 2 had 3.81x1.56.

[0171] Due to the high intensity of the composition in the
toothpaste of sample 1, it is concluded that compound (I),
menthol and menthyl lactate synergistically enhanced the
cooling properties in toothpastes.

Example 9

A Mouthwash Containing the Composition of the Present
Invention

[0172] A mouthwash containing a composition compris-
ing compound (I) and peppermint oil is prepared by mixing
200 g of ethanol (95 vol.-%), 120 g of Glycerin (87 vol.-%),
1.5 g of sodium saccharine and 1.5 g of Tween 80® in 676
g of demineralised water. 0.2 g of compound (I) and 0.8 g
of peppermint oil are dissolved in 1 g of propylene glycol
and added to the above mixture to obtain a mouthwash
having strong minty and cooling organoleptic properties.

What is claimed is:

1. A method to confer, enhance, improve or modify the
odor or flavor properties of a perfuming or flavoring com-
position or of a perfumed or flavored article, which method
comprises adding to the composition or article an effective
amount of at least a compound of formula

@

in the form of any one of its isomers or of a mixture thereof.
2. A method according to claim 1, characterized in that the
compound is selected from the group consisting of (3S,6S,



US 2006/0249167 Al

9R)-6-isopropyl-3,9-dimethyl-1,4-dioxaspiro[4.5|decan-2-
one, (385,58,6S,9R)-6-isopropyl-3,9-dimethyl-1,4-dioxas-
piro[4.5]decan-2-one and (3S,5R,6S,9R)-6-isopropyl-3,9-
dimethyl-1,4-dioxaspiro[4.5]decan-2-one.

3. A flavoring composition comprising:

i) as flavoring ingredient, at least one compound of
formula (1), as defined in claim 1;

ii) at least one ingredient selected from the group con-
sisting of a flavor carrier and a flavor base; and

iii) optionally at least one flavor adjuvant.

4. A composition according to claim 3, characterized in
that the flavor base comprises at least one flavoring ingre-
dient imparting minty and/or fruity flavor notes.

5. A flavored article comprising:

i) as flavoring ingredient, at least one compound of
formula (1), in claim 1; and

ii) a foodstuff base or an oral care base,

6. A flavored article according to claim 5, characterized in
that the foodstuff base or an oral care base is a beverage, a
fruit juice, a soft drink, a cold tea, a soup, an ice cream, a
sorbet, a sweet, a chewy sweet, a confectionery, a chewing
gum, a chewing tobacco, a pharmaceutical preparation, a
dental care product, a dentifrice gel, a paste, a mouth wash
or a gargle.

7. A flavored article comprising:

i) as flavoring ingredient, a flavoring composition, as
defined in claim 3; and

ii) a foodstuff base or an oral care base,

8. A flavored article according to claim 7, characterized in
that the foodstuff base or an oral care base is a beverage, a
fruit juice, a soft drink, a cold tea, a soup, an ice cream, a
sorbet, a sweet, a chewy sweet, a confectionery, a chewing
gum, a chewing tobacco, a pharmaceutical preparation, a
dental care product, a dentifrice gel, a paste, a mouth wash
or a gargle.

9. A perfuming composition comprising:

i) as perfuming ingredient, at least one compound of
formula (1), as defined in claim 1;

ii) at least one ingredient selected from the group con-
sisting of a perfumery carrier and a perfumery base;
and

iii) optionally at least one perfumery adjuvant.
10. A perfumed article comprising:

i) as perfuming ingredient, at least one compound of
formula (1), in claim 1; and

i) a non-palatable consumer product base.
11. A perfumed article according to claim 10, character-
ized in that the non-palatable consumer product base is in the
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form of a solid or liquid detergent, a fabric softener, a
perfume, a cologne, an after-shave lotion, a perfumed soap,
a shower or bath salt, mousse, oil or gel, a hygiene product,
a hair care product, a shampoo, a body-care product, a
deodorant, an antiperspirant, an air freshener, a cosmetic
preparation, a fabric refresher, an ironing water, a paper, a
wipe or a bleach.
12. A perfumed article comprising:

i) as perfuming ingredient, a perfuming composition as
defined in claim 9; and

ii) a non-palatable consumer product base.

13. A perfumed article according to claim 12, character-
ized in that the non-palatable consumer product base is in the
form of a solid or liquid detergent, a fabric softener, a
perfume, a cologne, an after-shave lotion, a perfumed soap,
a shower or bath salt, mousse, oil or gel, a hygiene product,
a hair care product, a shampoo, a body-care product, a
deodorant, an antiperspirant, an air freshener, a cosmetic
preparation, a fabric refresher, an ironing water, a paper, a
wipe or a bleach.

14. A composition comprising:

i) the compound of formula (I), and,

ii) at least one further compound having or imparting
minty, fruity, and/or trigeminal organoleptic properties.
15. The composition according to claim 14, comprising:

i) the compound of formula (1),

i1) menthol, 2-isopropyl-N,2,3-trimethylbutanamide, or a
derivative of menthol or 2-isopropyl-N,2,3-trimeth-
ylbutanamide, and, optionally,

iii) at least one further compound having or imparting
minty, fruity, and/or trigeminal organoleptic properties
selected from the group consisting of cooling, tingling,
hot and salivating properties.

16. The composition according to claim 14, in which the
at least one further compound is selected from the group
consisting of menthyl succinate, menthyl lactate, 3-(3'-P-
menthanyloxy)-1,2-propanediol, and, menthone glycerol
ketal.

17. The composition according to claim 14, in which the
compound according to formula (I) is selected from the
group consisting of (3S,5R,6S,9R)-6-isopropyl-3,9-dim-
ethyl-1,4-dioxaspiro[4.5]decan-2-one, (3S,5S,6S,9R)-6-is0-
propyl-3,9-dimethyl-1,4-dioxaspiro[4.5]decan-2-one, and
mixtures of the two foregoing compounds.

18. A product comprising the composition according to
claim 14, which is selected from the group consisting of a
food product, a beverage, a pharmaceutical product, an oral
care product, and a perfumery product.

#* #* #* #* #*



