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COMPOUNDS, COMPOSITIONS, AND METHODS
FOR REDUCING OR BLIMINATING BITTER TASTE

Field of the Invention

{8881] The present invention relates to flavor in edible compositions.

Backeground of the Invention

{6862] The sense of taste, e.g., in human, can detect at least five traditional tastes: sweet, sour,
salty, bitter, and umami (savory). Many nutritious substances including vegetables, foods, food
ingredients and nutrients corprise bitter tastants and/or have a bitter taste. In addition, many
pharnaceuntical substances important to meaintain or improve health comprise bitter tastants and/or
have a bitter taste. While certain food products and consumer products have desirable bitter tastes,
including coffee, beer and dark chocolate, in many contexts, consumers dislike such bitter tastes.
For example, many consumers dislike the perception of certain bitter tastants and/or bitter taste and
will avoid food or pharmaceutical products with an undesirable bitter tastant or bitter taste in favor
of food and pharmaceutical products that have reduced levels of undesirable bitter tastants or that
have reduced or that completely lack bitter taste. This aversion to products containing undesirable
bitter tastants and/or baving undesirable bitter taste may be cansed by perception of bitter tastants
and/or bitter taste mediated by activation of bitter receptors present i the oral cavity and/or 1u the
gastrointestinal tract. In many cases, consomer dislike of bitter tastants and/or bitter taste prevents
or hampers improvement of the nutritive quality and safety of foods as desired levels of nutnents or
preservatives comprising bitter tastands and/or having bitter taste cannot be used. Also, dislike of or
aversion to the bitter tastants or bitter taste of some pharmaceustical agents negatively impacts
compliance with prescribed regimens for their use.

{8083} For instance, several additives, preservatives, enmisifiers and foodstuffs used n the
production of food products comprise bitter tastants and/or bave a bitter taste. While these
additives, preservatives, enmisifiers and foodstoffs raay affect the taste of a food product, they may

also be important for iraproving the shelf hfe, nutritive quality, or textore of the food product. For



WO 2013/058758 PCT/US2011/057146

1

2

L

0

0

(4]

example, the increasing trend of hypertension and cardiovascular disease has been attributed, in
part, to the high sodiim mtake of the Western diet. Accordingly, sebstitution of sodium chloride
with another salty tasting compound is desirable. The most common sodivm chioride substitote is
potassivim chloride, which, to a portion of the population, 18 perceived as possessing a bitter taste in
addition to 1ts salty taste. The bitter taste of potassium chioride bmits the extent to which it reay be
used to replace sodiwm chloride in foods without causing undesired bitter taste for the portion of the
popuiation sensitive to it

{38041  Another common food additive, sodium lactate, has a broad antimicrobial action, is
effective at hibiting spoilage, and growth of pathogenice bacteria, and is comumoenly used 1 food
products {¢.g., meat and poultry products) to extend shelf Hife and jucrease food safety. Dhue to its
sodirm content, Bbowever, sodnum tactate, can be undesirable as a preservative. Potassium lactate,
which has sinilar antimicrobial properties, has been used in lieu of sodium lactate. However,
potassiun lactate is also associated with a bitter taste which limits the extent to which it may be
used to replace sodium lactate in foods without causing undesired bitter faste.

{8805] I addition, the increasing incidence of obesity and diabetes has been attributed, in part, to
the high sugar intake of many diets. Accordingly, substitution of sugar with another sweet tasting
compound is desirable. Artificial and natural sugar substitutes that may be used to reduce sugar in
foods are often associated with bitter taste which again limit the extent to which these may be used
to replace sugar in foods without causing adverse bitter taste. For example, a common sugar
substitute 1s Acesulfame K, which also has a bitter taste in addition to its sweet taste.

{6006] Without being limited by theory, bitter, sweet, and umarmi tastants and compounds
typically elicit a taste response via G-protein coupled receptors, while salty and sour tastants and
compounds are typically hypothesized to elicit a taste response via ion channels. Bitter taste
receptors belong to the T2R (also referred to as TAS2R) family of G-protein coupled receptors that
nduce wtracellydar calcium concentration changes 1n response to a bitter tastant. T2R receptors act
via gustdocin, a taste-spectfic G-protein. There are at least twenty-five different members of the
T2R family, suggesting that the perception of bitter taste 1s complex, involving several different
tastant-receptor imteractions. Compounds capable of modulating the activation and/or signaling of
bitter taste receptors in the oral cavity and/or the gastrointestinal tract could be effective to alfow
desired usage levels of bitter tastants or bitter tasting sebstances in food and pharmaceatical
products without resulting i consumer dishke of such products due to perception of the nereased
levels of bitter tastants or bitter tastes. In some mstances, blockers or modulators of bitter taste
receptors and bitter taste may reduce the perception of bitter tastands and/or bitter taste via the bitter
taste receptors and/or taste transduction sigaating raachinery present in the oral cavity and/or the
gastrointestinal tract.

{88877  Traditionally in food preparation and pharmacesticals, bitter taste was masked using
swestencrs and other fastants, including salt. In some cases, however, this is uvadesirable or
msufficient because it can alter, mask, or interfere with other tastes/flavors/impressions (e.g., non

bitter tastes or desired bitter tastes) in the food product. Additionally, this approach bas rarely been
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able to completely mask the bitter taste present in such food products or pharmacenticals. For that
reason, compounds which reduce bitter taste mstead of, or in addition to, masking agents are
preferred.

{B008] It is, therefore, desirable to provide compounds that may be added to food products,
consumer produsts and pharmacenticals comprising biiter tastants or baving a bitter taste to
ehminate, moduolate or reduce the perception of the bitter tastants or bitter taste or to reduce the
corresponding activation of the bitter receptors 1 the oral cavity and/or the gastrointestinal tract,
Similarty, it ts desirable to provide food products, consumer products, and pharmaceutical
compositions comprising such compounds. It is also desirable to decrease the sodivm intake of a
subject using such componnds to eliminate, modulate or reduce the perception of bitter taste
associated with salt substitotes. It is further desirable fo decrease the sugar intake of a subject using
such compounds to clirsinate, modulate or reduce the perception of bifter taste associated with
sugar substitutes.

Summary of the Invention

........ A2 .2 S AVHE RER A SASA YRS

{8009]  The present nvention provides compounds that modulate bitter taste, edible compositions
comprising such compounds, and methods of preparing such edible compositions. The present
mvention also provides methods of reducing the amount of sodium or sugar in an edible
composition and methods of reducing bitter taste of an edible composition. The present invention
further provides a method of reducing, modulating or eliminating the bitter taste of a food,
consurner or pharmaceutical product in a subject. The present invention also provides a method of

modulating, particularly reducing the activation of a bitter taste receptor.

Edible compositions

{88167 One aspect of the present invention provides edible compositions for reducing bifter taste
of a bitter tastant. In some embodiments, the edible composition comprises a branched alkene
compound. In some embodiments, the branched alkene conpound is a compound having a
molecular weight less than about 1000, 5890, or 300 dalions. In certain embodiments, the branched
alkene compound is a compound of Formula (I}, or Compounds 1-5 or a comestibly or biclogically
acceptable salt or derivative thercof, or an enantionier or diastereomer thereof.

{6011} In certain embodiments, the compound of Formula (I} is phytol or a comestibly or
biologically acceptable salt or derivative thereof, or an enantiomer or diastereomer thereof.

{68121  In some embodiments, the edible composition comprises a cyclohexadiene-based
compound. Insonie embodiments, the cyclohexadiene-based compound is a compound having a
molecular weight less than about 1000, 500, or 300 daltons. In certain embodiments, the
eyclohexadiene-based compound is a compound of Formula (1), or Compound 6 or a comesubly or

biologically acceptable salt or denrvative thereof, or an enantiomer or diastereomer thereof.
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{88131 In certain embodiments, the compownd of Formula (1) 1s damascenone or a comestibly or
biclogically acceptable salt or derivative thereof, or au enautiomer or diastercomer thereof,

{8034] In some embodiments, the edible composition comprises a branched alkene ester
compound. In some embodiments, the branched alkene ester compound 18 a compoond baving a
melecular weight less than about 10080, 580, or 300 daltens, In certain embodiments, the branched
atkene ester compound i3 a corapound of Formula (HI), or Compound 7 or a comestibiy or
hiologically acceptable salt or derivative thereof, or an enantiomer or diastereomer therec

{80315} In certain embodiments, the compound of Forraula (H} is citronellyl tigiate or a
comestibly or biologically acceptable salt or dertvative thereof, or an enantiomer or diastereomer
thereof.,

{8016} Insome embodimeents, the edible composition comprises a benzodioxole-based compound.
In some embodiments, the benzodioxole-based compound is a compound having a molecular
weight less than about 1000, 500, or 300 daltons. In certain embodirnents, the benzodioxole-based
compound is a compound of Formula (IV), or Compound § or a comestibly or biologically
acceptable salt or derivative thereof, or an enantiomer or diastercomer thereof.

{8017} In certain embodiments, the compound of Formula (V) i1s 2-Methyl-3-(3,
methylenedioxyphenyl}-propanal or a comestibly or biclogically acceptable salt or derivative
thereof, or an enantiomer or diastereomer thereof,

{6818} In some embodiments, the edible composition comprises (a} a compound of the invention;
and (b) a bitter tastant. In some embodiments, the compound of the invention is a compound
having a mofecular weight less than about 1000, 500, or 300 daltons. In certain embodiments, the
compound of the invention is a compound of Formula (I}, Formula (I}, Formula (I}, or

Fornmila (£V), as described herein, or combinations thereof.

{68197  In another embodiment, the edible composition comprises (a) any one of Compounds 1-8
as described herein, or combinations thereof, and (b} a bitter tastant,

{8026] According to the mvention, the bitter tastant can be ioherent in, e.g., a food product {such
as coffee or chocolate) or can be a component of an edible composition (such as a bitter tasting

preservative). In some embodiments, the bitter tastant present in the edible composition i3 a hitter

’U

tasting salt, In some embodiments, the bitter tastant present in the edible composition is a
potassivim salt, 3 magnesium salt, or a calcium salt. In some embodiments, the bitter tastant (s a
potassivim salf. In some embodinents, the bitter tastant present 18 the edible corapositions is XCL
In other embodiments, the bitter tastant present in the edible composition is potassivm lactate.
{8021} In some embodiments, the edible composition further comprises a sodia salt, Insome
erabodiments, the edible cornposition further comprises NaCl In other erabodiments, the edible
composition forther comprises sodivrn lactate. In some embodiments, the edible corposition
forther comprises sugar.

{8822] Iu apother aspect of the nvention, the edible coraposition s a food product comprising at
{east one compound of the invention. Tn certain embodiments, the compound of the invention isa

compound of Forrenla (I}, Formula (1), Formula (111}, or Formuda (IV), as described herein, or
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combinations thereof, In another embodiment, the compound of the invention is any one of
Compouands 1-8, as described herein, or combmations thereof,
{8023] In another aspect of the present imvention, the edible composttion is a pharmaceutical
composition comprising a bitter tasting pharmaceutically active ingredient and a compound of
Forowla (8, Formula (I, Formola (1), or Fornwla (IV), as described herein, or combinations
thereof. In some ernbodiments, the pharmaceutical corpposifion corprises a bitter tasting
pharmaceutically active ingredient and any one of Compounds 1-8, as described herein, or
combinations thereof,
{8024} I yet other erubodiments, the edible commposition is a pharmaceutical composition
cornprising a pharmaceutically active ingredicnt, a bifter tastant, and a compound of Forraula (1),
Forowla (i1}, Formmla (I}, or Formula (IV), as described herein, or combinations thereof, Inyet
other embodiments, the pharmaceutical composition comprises a pharraacentically active
ingredient, a bitter tastant, and any one of Compounds 1-8, as described herein, or combinations
thereof.
{8825] I another aspect of the present invention, the edible composition is a consumer product
comprising a bitter tastant and a compound of Fornwla (I}, Formula (i1), Forowia (311, or
Formuia (IV), as described heremn, or combinations thereof. In other embodiments, the consumer
product conprises a bitter tastant and any one of Compounds 1-8, as deseribed herein, or
combinations thereof.
{8826}  Yet another embodiment of the present invention provides a consumer product for
reducing bitter taste of a bitter tastant, wherein said consumer product comprises a compound of
Fornmla (1), Formula (I}, Formula (1), or Fornwla (1V), as deseribed herein, or combinations
thereof. In yet other embodiments, the consumer product for reducing bitter taste of a bitter tastant
comprises any one of Compounds 1-8, as described herein, or combinations thereof.
{86271 In a further aspect, the present invention provides a method of preparing an edible
composition comprising:

(2} providing a comestibly acceptable carnier; and

(b} adding to the comestibly acceptable carrier of (a) a compound of Formula (B},
Fornmila (1), Formuola (1), or Formula (IV), as described herein, or combinations thereof.
{8028} In another embodiment, the method of preparing an edible composition comprises:

(23 providing a comestibly acceptable carner; and

() adding to the corpestibly acceptable carrier of (a) any one of Compounds [-8,

as described herein, or combinations thereof.

{8029] In some embodiments, the edible coraposition is a food product, a consumer product or a
pharrpacentical composition. In some embodiroents, the comestibly acceptable carrier s a
foadstuft, a food product, or a pharmaceutically acceptable carrier.
{8830} Iu some embodiments, the cornestibly acceptable carrier i {a) is inberently bitter. In soch
emabodiments, the comestibly acceptable carrier may inberently contain a bitter tastant {i.e., the

comestibly acceptable carrier is bitter without addition of a bitter tastant). In some embodiments,
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the itherent bitter tastant is a bitter tasting salt. In some embodiments, the inherently bitter
foodstuff comprises a potassium salt, 3 magnesiuim salt, or a caleium salt. In some embodunents,
the wnherently bitter foodstaff comprises a potassium salt, such as KCL
{8031} In other embodiments, the method of prepaning au edible composition further comprises:
{cy adding a bitter tastant, In some embodiments, the bitter tastant vsed in the methods of preparing
an edible composition i3 a bitter tasting salt. To soree emnbodiments, the bitter tastant used ju the
methods of preparing an edible composition is a potassivr salf, a magpesmm salt, or a calctum salt.
Insome embodiments, the bitter tastant vsed in the methods of preparing an edible composition is a
potassivm salt. In some ernbodiments, the bitter tastant used 1o the methods of preparing an edible
corpposition s KCL To other embodiraents, the bitter fastant used in the methods of preparing an
edible composition is potassiom lactate.
[6832] In some embodiments, the edible composition further comprises a sodium salt. In some
embodireents, the edible composition further comprises NaCl In some embodiments, the edible
composition further comprises sodiun Jactate. In some embodiments, the edible composition
further comprises sugar.
{8033} The present invention also provides 2 method of reducing the amount of sodium in an
edible composition. In some embodiments, such methods comprise:
{a) replacing an amount of one or more sodium salts used in preparing an edible
composition with an amount of one or more potassivm salts; and
(b} incorporating into the edible composition an effective amount of a compound
according to Fornwila (1), Formula (I}, Formula (1), or Formula (IV), as described herein,
or combinations thereof.
{8034} In another embodiment, the method of reducing the amount of sodium in an edible
COMPpOosition Comprises:
{a) replacing an amount of one or more sodivm salts used in preparing an edible
composition with an amount of one or more potassivm salts; and
{(b) incorporating to the edible composition an effective amount of any one of
Compounds 1-8, as described herein, or combinations thereof
{8035] In some embodiments, the edible composition is a food product, a consumer product or a
pharmaceutical composttion.
{8836} In some erbodiments of the preseat invention, the method of reducing the amount of
sodian in an edible coraposition coraprises ncorporating mto the edible comaposition an amount of
the compound sufficient to permit replaceraent of up to 25% of the sodiim present 8 an edible
composition with potassinm. In other embodiments, the amount of the compound incorporated o
the edible composition is sufficient to permit replacement of up to 56% of the sodiom preseat in an
edible composition with potasstum.  {u yet other embodiments, the amount of the compound
meorporated into the edible composition ts sufficient to permit replacement of up to 75% of the
sodiwn present in an edible composition with potassium. In other embodiments, the amount of the

compound incorporated into the edible composition is sufficient to peronit replacement of up to
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100% of the sodivm present m an edible composition with potassivm.  In some embodiments, the
edible composition maintains a salty flavor.
{8037} The present invention also provides a method of reducing the amount of NaCl in an edible

composition. In some embodiments, such methods comprise:

8 (a) replacing an arsovnt of NaCl used in prepanng an edible composition with an
amount of KCI; and
(b} incorporating into the edible composition an effective amount of a compound
according to Forowla (1), Formula (1), Forowla (T}, or Formwia (IV), as described berein,
or combinations thereof.
10 {8838] I another embodiment, the method of reducing the amount of Nall in an edible
cornposition comprises:
{a) replacing an amount of NaCl used in preparing an edible composition with an
amount of KCI; and
{b) incorporating into the edible composition an effective amount of any one of
15 Compounds 1-8, as described herein, or combinations thereof.
{8039]  In some embodiments of the present invention, the method of reducing the amonnt of
sodium in an edible composition comprises incorporating into the edible composition an amount of
the compound sufficient to permit replacement of up to 25% of the Na(l present in an edible
composition with KCl. In other embodiments, the amount of the compound incorporated into the
20 edible composition is sufficient to permit replacement of up to 50% of the NaCl present in an edible
composition with KClL  In vet other embodiments, the amount of the compound incorporated nto
the edible composition is sufficient to permit replacement of up o 75% of the NaCl present in an
edible composition with KCL. In other embodiments, the amount of the compound incorporated
into the edible composition is sufficient to permit replacement of up to 100% of the NaCl present in
25 an edible composition with KCL - In some embodiments, the edible composition maintains a salty
flavor.
{88401 In another embodiment, the present mvention provides a method of reducing the amoont
of sodium lactate 11 an edible composition comprises:
{(a) replacing an amount of sodium lactate used i preparing an edible
30 composition with an amount of potassium lactate; and
{(h) incorporating o the edible cornposition an effective amount of a corapound
according to Forruuda (1), Formula (1), Foooula (JI), or Fooouia (IV), as described heretn,
or cornbinations thereof,
{6041] In another embodirnent, the invention provides a method of reducing the amount of
35 sodion lactate in an edible composition coraprising:

(2} replaciog an amount of sodiur lactate used in preparing an edible
composition with as amount of potassiur lactate; and
(b} incorporating into the edible composition an effective amouat of any one of

Compouads 1-8, as described herein, or combinations thereof,
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{88421 In some embodiments, the edible composition 13 a food product, a consemer product or a
pharmaceutical composition.
{8843] In some embodiments of the present invention, the method of reducing the amount of
sodium lactate in an edible composition comprises incorporating into the edible composition an
amount of the compound sofficient to permit replacercent of up to 23% of the sodinm Jactate
present in an edible corposition with potassiur lactate. In other embodirents, the amount of the
compound incorporated into the edible corposition is sufficient fo perut replacement of up to
50% of the sodium Jactate present in an edible composition with potassium lactate. 1o yet other
embodimaents, the araount of the compound 1ncorporated mte the edible composition is sufficient to
perrait replacernent of up to 75% of the sodivm lactate present i an edible coraposition with
potassiom factate, In other embodiments, the amount of the compound incorporated into the edible
composition is sufficient to permit replacement of up to 100% of the sodinm lactate present in an
edible composition with potassium lactate. In some emboediments, the edible composition has the
same shelf life as an edible composition comprising sodium lactate.
{8844] I another embodiment, the invention provides a muethod of reducing the amount of sugar
1 an edible composition coraprising:
{a) replacing an amount of sugar used 1 preparing an edible composition with an
amount of Acesutfame ¥ and
{b} incorporating into the edible composition an effective amount of a compound
according to Fornwida (1), Formula (I}, Formula (1H), or Formula (1V), as deseribed herein,
or combinations thereof,
{88457  In another embodiment, the invention provides a method of reducing the amount of sugar
in an edible composition comprising:
{a) replacing an amount of sugar used in preparing an edible composition with an
amount of Acesulfame K and
(b} incorporating mto the edible composition an effective amouvut of any one of
Compounds 1-8, as described herein, or combinations thereof.
{6046 In some embodiments, the edible composition is a food product, a consumer product or a
pharmaceutical composttion.
{8047} In some embodiments of the present invention, the method of reducing the amount of
sugar i an edible coraposition coraprises mcorporating into the edible composition an amount of
the compound sufficient to permit replaceruent of up to 23% of the sugar present in an edible
composition with Accsulfarae K. In other erobodiments, the amoust of the compound incorporated
mto the edible composition is sufficient to permit replaceraent of up to 56% of the sugar present
an edible coraposition with Acesulfarne K. In vet other ernbodiments, the amount of the corpound
mcorporated into the edible composition s sufficient to permit replacement of up to 75% of the
sugar present in an edible composition with Acesulfame K. To other embodirsents, the arnount of

the compound incorporated into the edible composition is sufficient to permit replacenent of up to
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100% of the sugar present tu an edible composition with Acesulfame K. In some embodiments, the
edible composition mairdains a sweet flavor,
{8048] The present invention also provides a method of reducing the sodivm ntake of a subject.

Such method comprises:

L

(a) replacing an arsovnt of NaCl used in prepanng an edible composition with an
amount of KCT and

(b} incorporating into the edible composition an effective amount of a compound
aceording to Formula (1), Forowia (1}, Formula (I}, or Formula (IV), as described herein, or
combinations thereof, thereby reducing the sedivm mtake of the subject.

10 {8049] In another embodiment, the method of reducing the sodivm intake of a subject corprises:

(a) replacing an arsovnt of NaCl used in prepanng an edible composition with an
amount of KCI; and

(b} incorporating into the edible conposition an effective amount of any one of
Compounds 1-8, as described herein, or combinations thereof, thereby reducing the sodiun intake

15 of the subject.

[6858]  In another embodiment, the method of reducing the sodium intake of a subject comprises:
{a) replacing an amount of sodium lactate used i preparing an edible
composition with an amount of potassiom lactate; and
{b} incorporating into the edible composition an effective amount of a compound

20 according to Formula (1), Fornmila (1), Formula (1), or Formula (IV), as described herein, or
combinations thereof, thereby reducing the sodiun intake of the subject.

{6031} In another embodiment. the method of reducing the sodium intake of a subject comprises:
{a) replacing an amount of sodium lactate used in preparing an edible
composition with an amount of potassium lactate; and

25 {b} incorporating mto the edible composition an effective amovut of any one of
Compounds 1-8, as described herein, or combinations thereof, thereby reducing the sodium intake
of the subject.

{88521 In some embodiments, the edible composition 1s a food product, a consumer product or a
pharmaceutical composttion.

30 {8033} In some embodiments of the present invention, the methods of reducing the sodium mtake
of a subject further comprise {¢) 1dentifying a subject in need thereof. In some embodiments, the
methods of reducing the sodium wtake of a subject comprise meorporating into the edible
composition an amount of the compound sufficient to reduce sodivm indake by up o 25% using
potassivra replacement. In other embodiments, the areount of cormpound added 1o {b) is sufficient

35 to reduce sodimm tntake by op to 50% using potassivr replacerment. Tn yet other embodiments, the

arsount of compound added w (b) 15 sufficient {o reduce sodium mtake by up to 75% using

potassivn replacement. Tn other embodiments, the areount of corapound added 1o (b) 1s sufficient

to reduce sodium intake by up to 100% using potassium replacement.
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{88341 The present invention also provides a method of reducing sugar intake of a subject
comprising:

(a) replacing an amoont of sugar vsed in preparing an edible composition with an
amount of Acesulfarme K and

(b) incorporating into the edible composition an effective amount of a compouvnd
according to Formuta (1), Forowia (1), Forrouda (1), or Formula (TV), as described herein, or
cornbinations thereof, thereby reducing the sugar intake of the subject.
{B055]  In another embodiment, the method of reducing the sugar intake of a subject comprises:

(a) replacing an amowunt of sugar vsed in preparing an edible composition with an
amount of Acesulfame ¥ and

(b} incorporating into the odible composition an effective amount of any one of
Compounds 1-8, as described herein, or combinations thereof, thereby reducing the sugar intake of
the subject.
[8036]  In some embodiments, the edible conposition is a food product, a consumer productora
pharmaceutical composition.
{80371 In some embodiments of the present invention, the methods of reducing the sugar intake of
a subject further comprise {c) identifying a subject in need thereof. In some embodiments, the
methods of reducing the sugar intake of a subject comprise incorporating into the edible
composition an amount of the compound sufficient to reduce sugar intake by up to 25% using
Acesulfame K replacement. In other embodiments, the amount of compound added in (b} is
sufficient to reduce sugar intake by up to 50% using Acesulfame K replacement. In vet other
embodiments, the amount of compound added in (b) is sufficient to reduce sugar intake by up to
75% using Acesulfame K replacement. In other embodiments, the amount of compound added in
(b) is sufficient to reduce sugar intake by up to 100% using Acesulfame K replacement.
{8G58] The present invention also provides a method of reducing the bitter taste attributed to a
bitter tastant 1 an edible composition comprising adding an effective amount of 3 compovud
according to Formula (1), Fornmla (), Formala (HE, or Formula (IV), as described berein, or
combinations thereof, to the edible composition soch that any bitter taste induced by the bitter
tastant 13 reduced. In other embodiments, the compound added (o the edible composition is any one
of Compounds -5, as desenbed herein, or combmations thereof.
{8859] The present invention further provides a rastbod of reducing the bitter taste attributed 1o a
bitter tastant 1o an edible composition comprising ingesting an effective amount of 2 compound
according to Formula (1), Formmia (1), Forowla (JI1), or Foemula (IV), as described herein, or
combinations thereof, before, along with, or after the edible composition such that any bitter taste
mduced by the bitter tastant 1s reduced. In other erubodiments, the corapound ingested with the
edible composition is any one of Corapounds 1-8, as described herein, or combinations thercof.
{88607 v some embodiments, the edible coraposition 1s a food product, a consumer product or a

pharmacentical composition.
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{8061} In some embodiments, the method reduces the bitter taste induced by the bitter tastant by
up {6 25%. In some embodiments, the method reduces the bitter taste induced by the bitter tastant
by up to 56%. In other emubodiments, the bitter taste induced by the bitter tastant s reduced by up
to 75%. In yet other embodiments, the bitter taste indoced by the bitter tastant 1s reduced by up to
180%. Insome embodiments, the bitter tastant present in the edible coraposition is a bitter tasting
salt. In some embodiments, the bitter tastant present i the edible composition is 2 potassium salf, a
maguesiu salt, or a calciom salt. Tu sorae erabodirnents, the bitter tastant present in the edible
compositions ts KCL
{8062] In a further aspect, the present invention provides a method of preserving an edible
corpposifion comprising:

(a) providing an cdible composition; and

(b} adding to the edible composition of (2} potassiunt Jactate and an effective
amount of a compound of Fornwia (1), Formula (1), Formula (11}, or Formula {IV), as described
herein, or combinations thereof,
{8863} I another embodiment, the method of preserving an edible composition comprises:

{a) providing an edible conposition; and

(b} adding to the edible composition of (&) potassium lactate and an effective
amount of any onc of Compounds 1-8, as described herein, or combinations thereof.
{88647 The present invention also provides a method of reducing the amount of sodium in an
edible composition while preserving the edible composition. In some embodiments, such method
COMPrises:

{a) replacing an amount of sodium lactate used in preparing an edible
composition with an amount of potassiom lactate; and

{b) incorporating into the edible composition an effective amount of a compound
according to Formmula (1), Formula (H), Formala (311}, or Formula (IV), as described herein, or
combinations thereof.
{88681 The present invention also provides a method of reducing the amounnt of sodivm 1 an
edible composition while preserving the edible composition. In some embodiments, such method
COMPTISTS:

{a) replacing an amount of sodium lactate used m preparing an edible
composition with ap areount of potassiom factate; and

(b} incorporating o the edible cormposition an effective amouat of apy one of
Corapounds 1-8, as described herein, or cornbinations thereof
{6066] In some embodiments, the edible coraposition is a food product, In some embodiments,
the edible composition i3 a consomer product. b some embodiments, the edible composition is a
pharmaceutical composttion.
{8867F  The present invention also provides a roethod of reducing or elirmnating bifter taste tn a
subject utilizing an edible composition compusing a compound of Formula (I}, Forula (1),

Formuia (I}, or Formula (IV), as describved herein, or combinations thereof, In other
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embodiments, the composition that reduces or eliminates a bitter taste m a subject comprises any
one of Compounds 1-8, as described herein, or combinations thercofl

{8868] In some embodiments the bitter taste is inherent, In some embodiments, the bitter taste i
due to a bitter tasting salt. In some embodiments, the bitter taste 13 due to 3 potassivm salt, a
maguesim salt, or a calciom salt. Tu some erebodiroents, the bitter taste is due to KCL In other
embodireents, the bitter faste is due to potassium lactate,

{8069} The present invendion also provides a method of ohibiting or reducing the activation
and/or signaling of a bitter taste receptor, wherern the method comprises contacting a bitter taste
receptor with a compound of Fornaula (1), Formmla (1), Formula (JH), or Formuda (IV), as described
herew, or combinations thereof. Tn other embodiments, the method coroprises contacting a bitier
taste receptor with any one of Compounds 1-8, as described heretn, or combinations thereof. Int
some emabodiments, the bifter taste receptor is in the oral cavity. In other embodiments, the bitter
taste receptor is in the gastrointestinal tract, for exarnple, in the stomach. In other embodiments, the
bitter taste receptor is in an in Vitro assay.

{8070} Particolar embodiments of the invention are set forth in the following numbered

paragraphs:

A coraposition compristag a compound according to Formula (I

Formula (I);
or a coniestibly or biologically acceptable salt or derivative thereof, or an enantiomer or
diastereomer thereof,
wherein, as valence and stability pernut:
Xis S or O
each R is independently H, C-Cs alkyl, C,-Cy alkenyl, or Cy-Cy alkynyi;
wheretn the dotted bond mdicates an optional carbon-carbon double bond; and
wherem the composition 1s edible and capable of reducing hitter taste of a batter

tastant.

2. The composition according to paragraph 1, wherein as valence and stability
permit:

Xis Sor

cach R is independently H, C-C; alkyl, -Gy alkenvl, or C,-Cy alkynyl; and

wherein the dotted bond mdicates an optional carbon- carbon double bond.
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3. The composition according to paragraph 1, wherein as valence and stability
permt
X180
cach R is independently H, C)-C; alkyl, C,-Cy atkenyl, or Cp-Cy alkynyl and
§ wherein the dotted bond indicates an optional carbon- carbon double boud.
4. The composition according to paragraph 1, wherein as valence and stability
pernit
XisSor(;
each R is independently H or C-C; alkyl; and
10 wherein the dotted bond indicates an optional carbon- carbon double bond.
5. The coraposition according i paragraph 1, wherein as valence and stability
permit:
Xis(y;
cach R is independently H or C,-C; alkyl; and
15 wherein the dotted bond indicates an optional carbon- carbon double bond.
6. The composition according to paragraph 1, wheren said compound
according to Formula (1) is selected from:
Compound
H \
OH,
Compound
2
Compound
3
Compound
4
and
Compound
5 AN
OH |

corpestibly or biologically acceptable denivatives thereof, or an enantiomer or diastereoraer thereof.
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A composition comprising a compound according to Formula (1)

R4 0
R1

R1
Formwla (1),

or a comestibly or biologically acceptable salt or derivative thereof, or an enantiomer or

diastercomer thereof,

perinit;

%

Tinit;

€]

rrait;

o

perrait:

tastant

[
[y

wherein, as valence and stability perit:

cach R, i3 independently H, C-Cy alkyl, Co-Cs alkenvl, or $-Cs albynyl;
Ry is H, C;-Ce alkyl, C5-Cg alkenyl, or C-C alkynyl; and

the dotted bounds represent optional carbon-carbon double bonds;

wherein the coraposition is edible and capable of reducing bitter taste of a bitter

The composition according o paragraph 7, wherein as valence and stability

each R, i3 independently H, C-C; alkyl, C)-C; alkenyl, or C)-Cs alkynyl;
Ry is H, C-C; alkyl, G-y alkenyl, or C3-Cy alkynyl; and

the dotted bounds represent optional carbon-carbon double bonds.

The composition according to paragraph 7, wherein as valence and stability
> £y >

each R, 13 independently H or C,-C; alkyl;
Ry is H, C-C; alkyl or C-C; alkenyl; and

the dotted bonds represent optional carbon-carbon double bonds.

The composition according to paragraph 7, wherein as valence and stability

each R, is independently H or C-Cs atkvh
Ra s H or Cy-C; alkenyl; and

the dotted bonds represeat optional carbon-carbon double bonds.

The composition according to paragraph 7, wherein as valence and stability

each R, is independently H or C-Cy alkyh

Ry 18 H or Cp-Cy alkenyl; and
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each dotted Hne 18 a carbon-carbon double bond.

i2. The composition according to paragraph 7, wherein said compound
according to Formula (1T} is selected from:
0]
Compound /
6
9
coraestibly or biologically acceptable denvatives thercof, or ap enantioraer or diastercomer
3 thereof.
i3 A composition comprising a compound according to Formula (1H):
R4 R4 O
Rz
Formula (111},
10 or a comestibly or biologically acceptable salt or derivative thereof, or an enantiomer or
diastereomer thereof,
wherein, as valence and stability permit;
X=8or{}
cach R, is independently H, C;-Cy alkyl, C-Cy alkenyl, or C5-Cy altkynyl;
15 Ry is H, C,-Cyg alkyl, C-Chp alkenyl, or Co-Cy; alkynyl; and
the dotted bond represents an optional carbon-carbon double bond;
wherein the composition is edible and capable of reducing bitter taste of a bitter
tastant.
14 The coraposition according to paragraph 13, wherein as valence and stability
20 permit:
X=8or(}
each R; s independently H, C;-C;; alkyl, C)-C; alkenyl, or Cr-Cs alkynyl;
Ry is H, C;-Cy alkyl, C5-Cy alkenyl, or C5-C alkynyl; and
the dotted line represents an optional carbon-carbon double bond.
25 18, The composition according to paragraph 13, wherein as valence and stability

permit;

X=S8or{}
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each Ry 18 mdependently H, C;-C; alkyl, C-C; alkenyl, or C-C5 altkynyl;
R; s H, C)-Cy alkyl, C-Cy atkenyl, or Cp-Cy alkynyl; and

the dotted hine represents an optional carboun-carbon double bond.

The composition according to paragraph 13, wherein as valence and stability

K=
each R, is independently H, C;-C; alkyl, C,-C; alkenyl, or Cp-C; altkynyl;
Ry s H, C,-Cy alkyl, C,-Cq alkenyl, or C,-Cy alkynyl; and

the dotted line represents an optional carbon-carbon double bond.

The coraposition accordrag to paragraph 13, wherein as valence and stability

X=8or{}
each R, is independently H, C;-C; alkyl, C-Cs alkenyl, or C-Cs alkynyl;
Ry is H, C;-Cy alkyl, C5-Cy alkenyl, or C;-C4 alkynyl; and

the dotted line represents an optional carbon-carbon double bond.

The composition according to paragraph 13, wherein as valence and stability

cach R, i3 independently H, C-C; alkyl, Co-Cs alkenvi, or Cp-Cs alkynyl;
Ry is H, C-Cy alieyl, C5-Cy alkenyl, or Co-Cy alkynyl; and

the dotted line represents an optiopal carbon-carbon double bound.

The composition according to paragraph 13, wherein as valence and stability

X={;
each R; i3 independently H, C-C; alkyl, C)-C; alkenyl, or $p-Cs allynyl;
Ry is H, C-Cy alkeyl, Cy-Cy alkenyl, or Co-Cy alkynyl; and

the dotted line is a carbou-carbon double bond.

The composition according to paragraph 13, wherein said compound

according to Formula (1) is selected fronu

Compound

o)

X F
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coniestibly or biologically acceptable denvatives thereof, or an enantionmer or diastercomer

thereof.,

ox

A composition comprising a corspound according to Formmla (IVy:

O

Formula (IVY;

or a corestibly or biologically acceptable salt or devivative thereof, or an enantiorner or

diastercomer thereof,

5
10
15
22.
permit:
20
permit:
25
24.
perrait:
30

tastant.

wherein, as valence and stability perrait:

cach X 1s dependently S or O,

Y =H or halogen;

Ry is H, C;-Cy alkyl, C5-Cy alkenyl, or C5-C; alkynyl; and
Ry is H, C;-Cy alkyl, C,-Cy alkenyl, or C3-Cq alkynyl;

wherein the coraposition is edible and capable of reducing bitter taste of a bitter

The composition accordimg to paragraph 21, wherein as valence and stability

each X 1s tndependently S or §;

Y = H or halogen;

Ry is H, C-C; alkyl, Co-Cs atkenyl, or Co-C;5 alkynyl; and
R; is H, Ci-C; alkyvl, C5-C; alkenyl, or Co-C; alkyayi,

The composition according to paragraph 21, wherein as valence and stability

each X 18 tndependently S or O;

Y = H or halogen;

Ry is H, C-C; alkyl, Cy-Cy alkenyl, or C5-Cy alkynyl; and
R, is Hor C-C; alkyl.

The composition according to paragraph 21, wherein as valence and stability

X=0
Y = H:
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Ryis H, C)-C; alkyl, €Oy atkenyl, or Cp-Cy alkynyl; and
Ry is H or C-Cy aliyl.

The composition according to paragraph 21, wherein as valence and stabiity

X=0

Y =H;

Ry is H or C-C; alkyl; and
Ry is H or C-Cy alkyl.

The coraposibion accordrag to paragraph 21, wherein as valence and stability

Y =H;
Ryis Hor C)-C; alkyl; and
R;is H.

The composition according to paragraph 21, wherein said compound

according to Formula (V) 1s selected from:

Compound

8

O

Q

comestibly or biotogically acceptable dentvatives thereof, or an enantiomer or diastereomer

thereof.,

[
oo

A composition comprising:

{a} a compound according to Formmula (I}, Formula (11}, Fornwla (IID), or

Forroula {(IV), as described herein, or combinations thereof, or any one of Compounds 1-8, as

escribed herein, or combinations thereof, and

29,
foodstuff

30.

bitter tasting salt.

{(b) a bitter tastant,

wherein the composition is edible.

The coraposition according {o paragraph 28, wherein the bitter tastantis a

The composition according to paragraph 28, wherein the bitter tastant is a
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31 The composition according to paragraph 30, wherein the bitter tasting salt is

a magnesium salt, a calorom salt, or a potassium salt.

32. The compostfion according to paragraph 31, wherein the potassiur

containing salt 1s KCl or potassium lactate.

33. The coraposition of anty one of paragraphs 1-32, wherein the edible
composition further comprises oune or more componends selected from the grovp consisting oft

NaCl, sodium lactate, and sugar,

34. A food product comprising the compositions of any one of paragraphs 1-33.
35. A method of prepariag ar edible composition comprising:

(a) providing a comestibly acceptable carrier; and
(b} adding to the comestibly acceptable carnier of {2} a corapound according to
Fornwla (1), Formula (ID, Formula (1), or Forpwla {(1V), as described herein, or combinations
LA Js AXS YAV ) s
thereof, or any one of Compounds -8, as described herein, or combinations thereof,
36. The method according to paragraph 38, wherein said comestibly acceptable
carrier is nherently bitter,
37. The method according to paragraph 36, wherein the comestibly acceptable
£ 10 paragrag > ¥ P

carrier comprises a bitter tasting salt.

~
/

38. The ruethod according o paragraph 37, wherein the bitter tasting salt is a

magpesium sali, a calciur salt, or a potassivm salt.

39. The method according to paragraph 38, wherein the potassium salt is KCl or

potassium lactate.

46, The method according to any one of parageaphs 35-39, wheremn the edible
composition further comprises one or more components selected from the group consisting of:

MNa(l, sodinm lactate, and sugar.

41. The method according to paragraph 38, wherein the method further
COMpTises;
(¢} adding a bitter tastant.
42. The method according to paragraph 41, wherein the bitter tastant is a bitter

tasting salt.

43. The method according to paragraph 42, wherein the bitter tasting salt is a

magnesivm salt, a calciurn salt, or a potassinm salt.
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44, The method according to paragraph 43, wherein the potassiom salt is KClor
potassiom lactate.
45. The method according to any onc of paragraphs 41-44, wherein the edible

composition further comprises one or more components selected from the group consisting of:

NaC(l, sodium lactate, and sugar.

46. A method of reducing the amount of NaCl in an edible composttion
COmMpPIIsing:
(2} replaciog an amount of NaClused in preparing an edible composition with ap
amount of KCI and
(b} incorporating mto the edible corposition an effective amovnt of a corapound

according to Formula (1), Forroula (1), Forowla (1), or Formula (IV),

a3 described herein, or

combinations thereof, or any one of Conpounds 1-8, as described herein, or combinations thereof.

47. The method according to paragraph 46, wherein the amounnt of compound
added in (b) is sufficient to permit replacement of the amount of NaCl typically present m the

edible composttion by up to 25%.

48. The method according to paragraph 46, wherein the amount of compound
added in (b) 1s sufficient to permit replacement of the amount of NaCl typically present i the

edible composition by up to 50%.

49, The method according to paragraph 46, wherein the amount of compound
added m (b) is sufficient to permit replacement of the arnount of NaCl typically present in the

edible composition by up to 75%.

50. The method according to paragraph 46, wherein the amount of compound
added i (b} is sufficient to penmit replacement of the amount of NaCl typically present in the

edible composition by up to 160%.

51, The method according to any one of paragraphs 46-50, wherein the edible

composition maintains a salty flavor,

143

2. A method of reducing the amount of sodivm [actate in an edible composition
comprising;

{a) replacing an amount of sodium lactate used in preparing an edible
composition with an amount of potassivm factate; and
(b} incorporating mto the edible corposition an effective amovnt of a corapound

according to Formula (1), Forroula (1), Forowla (1), or Fornula (IV),

a3 described herein, or
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combinations thereof, or any one of Compounds 1-8, as described herein, or combinations thereof

as deseribed herein, or combmations thereof,

53. The yuethod according to paragraph 52, wherein the amouat of compound
added in (b} is sufficient to permit replacement of the amount of sodinm lactate typically present in

the edible composition by up to 25%.

54. The rethod according to paragraph 52, wherein the amount of compound
added in (b} 1s sufficient to permait replacernest of the amount of sodivr lactate typically present i

the edible composition by up to 50%.

55. The method according to paragraph 52, wherein the amount of compound
added in (b) is sufficient to permit replacement of the amount of sodium lactate typically present in

the edible composition by up to 75%.

56. The method according to paragraph 32, wherein the amount of compound
added 1n (b) is sufficient to permit replacement of the amount of sodinm lactate typically present in

the edible coraposition by up to 100%.

-
!

(%))

The method according to any one of paragraphs 52-56, wherein the edible

composition has the same shelf hife as an edible composition comprising sodium lactate.

38. A method of reducing the amount of sugar in an edible composition
comprising:
{(a) replacing an amount of sugar present an edible composition with an
amount of Acesulfame K and
{(b) incorporating into the edible composition an effective amount of a
compound according to Fornmla (1), Formula (1T}, Fornmla (11}, or Formula (IV}), as described
herein, or combinations thereof, or any one of Compounds 1-8, as described herein, or

combinations thereof,

59, The method according 1o paragraph 58, wherein the amount of compound
added in (b} is sufficient to permit replacement of the amount of sugar typically present in the

edible composition by up to 25%.

60, The method according to paragraph S8, wherein the amounnt of compound
added in (b) 1s sufficient to permit replacement of the amount of sagar typically present in the

edible composttion by up to S6%.

61. The method according to paragraph 58, wherein the amount of compound
added in (b) is sufficient to permit replacement of the amount of sagar typically present in the

edible composition by up to 75%.
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2. The method according to paragraph 58, wherein the amount of compound

N

added 1 (b} is sufficient to permit replacement of the amount of sugar typically present in the

edible composition by up to 160%.

63. The method according to any one of paragraphs 58-62, wherein the edible

(V.43

composition maintains a sweet flavor.

64. A method of reducing the sodium mtake of a subject, the method compristag:
(a) replacing ap arcount of 2 sodiuro salt used in preparing an edible
composition with ap araount of a potassium salf; and
(b) mcorporating nto the edible compuosition an effective amount of a
19 compound according to Formwla (1), Formula (IF), Formmla (TH), or Formwla (IV), as described
herein, or corabinations thereof, or any one of Componnds 1-8, as described herein, or

combinations thereofl

65. The method according to paragraph 64, wherein the sodium salt is NaCl and

the potassinm salt is KCL

15 66. The method according to paragraph 64, wherein the sodiunt salt is sodinn

lactate, and the potassiwm sait is potassium lactate.

67. The method according to any one of parageaphs 64-66, wherein the method

further compuses (¢} identifying a subject w veed thereof,

68. The method according to any one of paragraphs 64-67, wherein the amount
20 of compound added in (b} is sufficient to reduce sodium intake by up to 25% by replacement with

potassivim.

69. The rethod according to any one of paragraphbs 64-67, wherein the amount
of compound added in (b) 1s sufficient to reduce sodium intake by up to 50% by replacement with

potassium.

25 7. The method according to any one of paragraphs 64-67, wherem the amount
of compound added in (b) is sufficient to reduce sodium ntake by vp to 75% by replacement with

potassivm,

¥

71. The method according to any one of paragraphs 64-67, wherein the amount
of compound added in (b) is sufficient to reduce sodmm mtake by up to 100% by replacement with

36 potassmn.

72. A method of reducing the sugar intake of a subject, the method comprising:

(a} replacing an amount of sugar used o preparing an edible composition
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with an amount of & Acesulfame K; and

{b) incorporating mito the edible composition an effective amouvnt of a
compound according to Formmuda (1), Formula (I1), Forrmila (11T}, or Fornmila (1Y), as descnibed
herein, or combmations thereof, or any one of Compounds 1-8, as described herem, or

combinations thereof,

73. The method according to paragraph 72, wherein the method further

comprises (¢} identifying a subject in need thereof.

74. The ruethod according to paragraph 72 or 73, wherem the amouat of
compound added in (b) i3 sufficient to reduce sugar intake by up to 25% by replacernent with

Acesulfame K.

75. The method according to paragraph 72 or 73, wherein the amount of
compound added in (b} 1s sufficient to reduce sugar intake by up to 56% by replacement with

Acesulfame K.

76. The method according to paragraph 72 or 73, wherein the amount of
compound added in (b) is sufficicnt to reduce sugar intake by up to 75% by replacement with

Acesulfame K.

-
77,

The method according to paragraph 72 or 73, wherein the amount of
cornpound added in (b) 18 sufficient to reduce sugar wtake by up to 150% by replacement with

Acesulfame K.

78. A method of reducing bitter taste attributed to a bitter tastant in an edible
composition comprising:
{(a) adding an effective amount of a compound according to Formula (1),
Formula (1), Fornmla (1}, or Formula {(IV), as described herein, or combinations thereof, or any
one of Compounds 1-8, as described herein, or combinations thereof, to the edible composition

such that any bitter taste induced by the bitter tastant is reduced.

79. A method of reducing bitter taste attributed to a bitter tastant in an edible
composition comprising:
{a) ingesting an cffective amaount of a corapound according to Formmia (1),
Forroula (f1), Forowla (I11}, or Formula (IV), as described berein, or combinations thereof, or any
one of Compounds 1-8, as described herein, or combinations thereof, along with the edible

composition such that any bitter taste induced by the bitter tastant is reduced.

84, The ruethod according to any one of paragrapbs 35-79 or 81-9¢, wherein the

edible composition is a food product, a conssmer produst, or a pharmaceutical composition.
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81 The method according to any one of paragraphs 78-79, wherein the bitter

taste induced by the bitter tastant is redoced by up t6 25%

82. The uethod according to any onc of paragrapbs 78-79, wherein the bitter

taste induced by the bitter tastant is reduced by up to 50%

83. The method according to any ove of paragrapbs 78-79, wherein the bitter

taste induced by the bitter tastant is reduced by up to 75%

84. The method according to any one of paragraphs 78-79, wherein the bitter

taste induced by the bitter tastant is reduced by up to 100%

835, The method according to any one of paragraphs 78, 79, and 81-84, wherein

the bitter tastant 18 a bitter tasting salt,

§6. The method according to paragraph 85, wherein the bitter tasting saltis a

magnesiom salt, a caletum salt, or a potassium salt.

87. The uethod according to paragraph 86, wherein the potassium salt is KCl or

potassium lactate.

85. The method according to any one of paragraphs 78, 79 and 81-87, wherein

the edible composition further comprises NaCl, sodivm lactate, or sugar.

89. A method of preserving an edible composition comprising:
(a} providing an edible composition; and
{b) combining with the edible composition of (a) potassium lactate and a
compound according to Formula (1), Formula (11}, Formula (I, or Formula (IV}, as described
herein, or combinations thereof, or any one of Compounds 1-8, as described herein, or

combinations thereof,

9. A method of reducing the amount of sodium in an edible composition while
preserving the edible composition, the method comprising:
{a) replacing an amount of sodivmn lactate used in preparing an edible
composition with an amount of potassium lactate; and
(b} incorporating into the edible composition an effective amount of a
compound according to Formula (I}, Formuta (11}, Foomula (IH), or Formula (IV), as described
herein, or combinations thereof, or any one of Compounds 1-8, as described herein, or

combinations thereof.,

91. A method of mbibiting, reducing, or eliminating 2 bitter faste in a subject

COMprising:
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(@) placing & compound according to Formula (1), Formala (113, Fornuda (11}, or

Formala (IV}, as described herein, or combinations thereof, or any one of Compounds 1-8, as

described herein, or combinations thereof in the oral cavity of the subject.

92. The method according to paragraph 91, wherein the bitter taste is due to a
5 bitter tasting salt.
93. The ruethod according to paragraph 92, wherein the bitter taste is duc to a
magpesium salt, a calciur salt, or a potassivm sale.
94. The method according to paragraph 93, wherein the bitter taste is due to KCl
or potassium lactate.
10 95, A pharmaceutical composition comprising:
(a} a bitter tasting pharmaceutical active ingredient; and
(b} a compound according to Formula (1), Fornwla (11}, Foomula (I, or
Foronwia (1V), as deseribed herein, or combinations thereof, or any one of Compounds 1-§, as
described herein, or combinations thereof,
15 96. A pharmaceutical composition comprising:
(a) a pharmacestical active ingredient;
(b} a bitter tastant; and
(¢} a compound according to Foooula (I3, Forranda (I, Forowla (1), or
Forouia (TV), as described berein, or cornbinations thereof, or any one of Componnds {-8, as
20 described herein, or combinations thereof,
97. A consumer product comprising:
{a) a bitter tasting ingredient; and
{b) a compound according to Formula (I}, Formula (i1}, Formula (11}, or
Formuola (IV}, as described herein, or combinations thereof, or any one of Compounds 1-8, as
25 described herein, or combinations thereof,
98. A consurner product for reducing bitter taste of a bitter tastant, wherein said
consurner product conprises:
{a} a compound according to Formmula (I}, Formula (11}, Fornula (IID), or
Forroula {(IV), as described herein, or combinations thereof, or any one of Compounds 1-8, as
30 escribed herein, or combinations thereof,

99. A method of mhibiting a bitter taste receptor comprising:

{2} contacting the bitter taste receptor with a compound according to Formula (1),



WO 2013/058758 PCT/US2011/057146

10

15

20

NI
e

L
i

T

Formala (1), Formmla (H3}, or Formula (IV), as described heremn, or combinations thereof, or any

one of Compounds 1-8, as described herein, or combinations thercofl

106 The method according to paragraph 99, wherein the bitter taste receptor is in the

oral cavity of a subject.

161 The method according to paragraph 99, wherein the bitter taste receptor s in the

gastrointestinal fract of a subject,

102, The method according to paragraph 99, wherein the bitter taste receptor is present
in an in vitro assay.

Detailed Description of the Invention

{8871] In order that the invention described herein may be fully understood, the following
detailed description is set forth.

{8072] Unless defined otherwise, all techmical and scientific terms vsed berein have the same
meaning as those commonly onderstood by one of ordinary skill in the art to which this ivention
belongs. Although methods and materials similar or equivalent to those described herein can be
used in the practice or testing of the present invention, suitable methods and materials are described
below. The materials, methods and examples are ilustrative only, and are not intended to be
fimiting, All publications, patents and other documents mentioned herein are incorporated by
reference in thew entirety.

{8073] Theoughout this specification, the word "comprise™ or variations such as "comprises” or
"comprising” will be understood o 1mply the inchision of a stated integer or groups of integers but
not the exclusion of any other wteger or group of integers.

{8074] The torm "aliphatic” vefers to steaight chain or branched bydracarbons that are corapletely
saturated or that contatn one of more vuits of vusaturation. For example, aliphatic groups include
substituted or unsubstituted tinear or branched alkyl, alkenyl and alkynyl groups. Unless indicated
otherwise, the term "aliphatic” encompasses both substimted and unsubstituted hydrocarbons.
{8875]  The term "alkoxy” refers to O-alky] substituent, wherein the alkyl porion may be
optionally substituted. Examples of alkoxy substituents include, but are not limited to, methoxy,
ethoxy, B-propoxy, isepropoxy and n-butoxy. Alsc explicitly included within the scope of the term
"alkoxy" are G-afkenyt or O-alkynyl groups. In all cases, the alkyl, alkene and alkyne portions may
be optionalfy substituted.

{8076] The term "alkyl" refers to both straight and branched saturated chains containing, for
example, 1-3, 1-6, 1-9, or 1-12 carbon atoms. An alkyl group may be optionally substituted.
{8877 The term "alkyithio” refers to an S-alkyl substituent, wherein the alkyl portion may be
optionally substituted. Examples of alkylthio substituents include, but are not limited to,
methylthio, ethylthio and isopropylthio. Also explicitly included within the scope of the term
"alkylthio” are S-alkenyl or S-alkynyl groups. In all cases, the alkyl. alkene and alkyne portions

may be optionally substituted.
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{88781 The term "alkenyl" refers to both straight and branched saturated chains containing, for
example, 2-3, 2-6, 2-9, or 2-12 carbon atoms, and at least oue carbon-carbon double bond. An
alkenyl group may be optionally substituted.

{8079] The term "alkynyl” refers to both straight and branched satvrated chains contamng, for

-~

example, 2-3, 2-6, 2-9, or 2-17

carbon atoms, and at feast one carbon-carbon triple boad. An
atkyayl group may be optionally substituted.

{8088] The terms "artificial sweetener” and "sugar substibate” refer 10 a food additive that confors
a sweet taste but has less caloric energy than sugar. Tn sore instances, the caloric energy of the
"artificial sweetener” or "sugar substitute” is neghgible.

{8881]  The term "bitter” or "bifter taste” as used berein refers to the perception or gustatory
sepsation resulting following the detection of a bitter tastant. The following attributes may
coniribute to bitter taste; astringent, bitter-astringent, metallic, bitter-metallic, as well as off-tastes,
aftertastes and undesirable tastes including but not himited to freezer-burn and card-board taste,
and/or any combinations of these. It is noted that, in the art, the teom "offtaste” is often
synonymous with "bitter taste.” Without being himited by theory, the diversity of bitter tastes may
reflect the targe number of bitter receptors and the differential detection of bitter tastants by these
receptors. Bitter taste as used herein includes activation of a bitter taste receptor by a bitter tastant.
Bitter taste as used herein also inchudes activation of a bitter taste receptor by a bitter tastant
followed by downstream signaling. Bitter taste as used herein also includes activation of a
signaling pathway after stinwulation by a bitter tastant. Bitter taste as used herem further includes
perception resulting from signaling following the detection of a bitter tastant by a bitter taste
receptor. Bitter taste as used herein further includes perception resulting from signaling following
contacting a bitter taste receptor with a bitter tastant. Bitter taste can be perceived in the brain.
{6882} The term "bitter taste receptor” refers to a receptor, typically a cell surface receptor, to
which a bitter tastant can bind, Bitter taste receptors may be present in the oral cavity, and/or extra-
oral tissues, e.g., in taste-like, hormone producing cells throughout the gastrointestinal tract,
meluding the stomach, infestines, and colon. Bitter receptors can also be present i vitro, sach as in
an assay, melading but not limited to a cell based assay or a binding assay.

{8083] The term "bitter tastant,” "bitter ligand,” or "bitter compound” refers to a compounnd that
activates or that can be detected by a bitter taste receptor and/or confers the perception of a bitter
taste in a subject. A "bitter tastant” also refers to a pwlaplicity of compounds that combine to
activate or be detected by a bitter taste receptor and/or confer the perception of a bitter taste tn a
subject. A "bitter tastant” further refers to a compound that is eozymatically raodified upon
mgestion by a subject to activate or be detected by a bitter taste receptor and/or confer the
perception of a bitter taste in a subject. Because the perception of bitter taste may vary from
mdividoal to individual, sorae individuals ruay describe a "bitter tastant” as a compound which
confers a different kind of bitter faste compared to the kind of bitter taste perceived for the same
compound by other individuals. The tero bitter tastant also refers to a compound which confers a

bitter taste. Those of skill in the art can readily identify and understand what is meant by a bitter
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tastant. Non-limiting examples of bitter tastants or sobstances mchiding foods that comprise 4
bitter tastant and taste bitter include coffee, unsweetened cocoa, marmalade, bitter melon, beer,
bitters, cifrus peel, dandelion greens, escarole, quimne, magnesium salts, calcium salts, potassium
salts, KCI, potassium lactate, Acesolfame K, Brussels sprouts, asparagus, bitter gourd, wild
cucurnber, celery, hops, kobleaby, radish leaf, ginseng, pumpkin, collard greens, kale, sparteine,
caffeine, atropine, micotine, urea and strychnine,

{8884] Further examples of bitter tastants inclode pharmacenticals, Noo-limiting exanples of
pharmaceuticals as bitter tastants include acetaminophen, ampicitby, azithromyeis,
chiorpbeniramine, cimetidine, dextromethorphan, dipbenhydrarine, erythromycin, ibuprofen,
pernicitin, phenylbutazone, psuedoephedune, ranitidine, spironolactone and theophyihine all of
which kave been associated with bifter taste.

{B085] The term "comestibly or biologically acceptable salt” refers to any comestibly or
biclogically acceptable salt, ester, or salt of such ester, of a compound of the present invention,
which, upon ingestion, is capable of providing (directly or indirectly) a compound of the present
nvention, of a metabolite, residue or portion thereof, characterized by the ability to reduce the
perception of a bitter taste attributed to a bitfer tastant, Simiarly, the torm "comestibly or
biologically acceptable derivative” refers to any comestibly or biologically acceptable derivative of
a compound of the present invention, which, upon ingestion, is capable of providing {directly or
indirectly) a compound of the present invention, or a metabolite, residue or portion thereof,
characterized by the ability to reduce the perception of a bitter taste atiributed to a bitter tastant. A
"comestible produet” is a product suitable for oral use, such as eating or drinking. Therefore, a
comestibly acceptable compound is an edible compound.

{66886} The term "consamer product” refers to health and beauty products for the personal use
and/or consumption by a subject. Consumer products may be present in any form including, but
not limited to, liquids, schids, semi-solids, tablets, capsules, lozenges, strips, powders, gels, gums,
pastes, slorries, syraps, aerosols and sprays. Non-limiting examples of consumer products inchude
nutriceuticals, mytritional supplements, Hpsticks, Hp balms, soaps, shampoos, gums, adhesives (e.g.,
dental adhesives), toothpastes, oral analgesics, breath fresheners, mounthwashes, tooth whiteners,
and other dentifrices.

{8087] The term "diet" collectively refers to the food prodocts and/or bevera

ges consumed by a

&

subject. A sobject’s "diet” also inchudes any consurer products or pharmaceuntical compositions the
subject ingests,

{8088] The torm "edible composition” refers o a composition suitable for consumption, typically
via the oral cavity (although consuruption raay oceur via non-oral meauns such as inhalation).

Edible compositions may be present in any form inchding, but vot imited to, liquids, sobds,
seri-solids, tablets, lozenges, powders, gels, gums, pastes, shirries, svrups, acrosols and sprays, As
used herein, edible compositions inchude food products, pharmaceutical compositions, and
conswraer products. The term edible compositions also refers to, for exanple, dictary and

nutritional supplements. As used berein, edible compositions also include compositions that are



WO 2013/058758 PCT/US2011/057146

Z39 .

placed within the oral cavity but not swallowed, including professional dental products, such as
dental treatments, fillings, packing materials, molds and polishes. The term "comestible” refers fo
simmitar compositions and 1s generally used as a synonym to the term "edible.”

{8088] The term "effective amount” refers to an amount sufficient to produce a desired property

L

or result. For example, an effective amoust of a corapound of the present invention 1s an amount

capable of reducing the perception of bitter taste associated with a bitter tastant. The terma

“effective amount” of a cornpound of the mvention also refers to an amount which, when added to

an edible composition, reduces the bitter taste of, e.g., a NaCl substitute, thereby allowing for the

maintenanee of the perception of a desired salty Savor of a said edible comaposition. The term

10 “effective amount of a corapound” also refers to an amount which, when added to an edible
cornposition, allows for the preservation of a food product, while reducing or ehminating bitter
taste associated with a bitter tastant in the preservative. The tero "effective amount” also refers to
the amount of a compound of the present invention capable or reducing or eliminating the
perception of a bitter taste or aftertaste associated with cither a bitter tastant in a food product or an

15 inherently bitter food product.

{8098}  The term "flavor oodifier” refers to a comapound or a nuxture of compounds that, when
added to an edible composition, such as a food product, modifies {¢.g., masks. eliminates,
decreases, reduces, or enhances the perception of} a flavor {e.g., sweet, salty, umami, sovr, or bitter
taste) present in the edible composition.

20 {68931}  The term "food product” refers to any composition comprising one or more processed
foodstuff. Food products include, but are not limited to, confectionaries, bakery products
(inchuding, but not limited to, doughs, breads, biscuits, crackers, cakes, pastries, pies, tarts, guiches,
and cookies}, ice creams (including but not limited to impulse ice cream, take-home ice cream,
frozen yogurt, gelato, sorbet, sherbet and soy, oat, bean and rice-based ice cream), dairy products

25 {inchuding, but not imited to, drinking milk, cheese, yogurt, and soor milk drinks), cheeses
(inchuding, but not limited to, natural cheeses and processed cheeses), butter, margarine, sweet and
savory snacks (ucloding but not limited to froit snacks, chips/erisps, tortifla/corn chips, popeorn,
pretzels, chocolates, and nuts}, hot and cold beverages Gucloding, bot not Hmited to, beverages,
beverage nuxes, concentrates, juices, carbonated beverages, non-carbonated beverages, alcobolic

30 beverages, non-alcohohic beverages, soft drks, sports drinks, isctonic drinks, coffees, teas, bottled
waters, and beverages prepared from botanicals and botanical extracts (including cold beverages
that are prepared with botanical or fungt exiracts as ingredients, and drinks that are prepared in
various ways, such as infusions, decoctions, or other means of extraction or distillation of various
plant parts, inchiding, but not mited to leaves, flowers, stems, froits, roots, rhizomes, stems, bark,

35 volatile oils, or even the whole plant)}, snack bars (including, but not limited to granola bars, owesh

bars, protein bars, breakfast bars, energy bars, and fruit bars}, raeal replacement products, ready

meals (including, but not limited to canned meals, preserved raeals, frozen meals, dried raeals,
chilled meals, dinner mixes, macaroni and cheese, frozen pizza, chilled pizza, and prepared salads),

soups {including but not limited to broth-like soups and cream-based soups), broth, gravy, soy
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sance, meats and fish (inchuding raw, cooked, and dried meats}, deh products (neladimg bt not
{fimited to meats and cheeses suitable for shicing or pre-sliced meats and cheeses, e.g., turkey,
chicken, ham, bologua, salami, Mierwurst, capicola, chorizo, corned beef, dutch loaf, Serrano,
prosciutto, head cheese, liverwarst, meaticaf (inchuiding olive loaf, pepper loaf, pimento loaf, and
harn and cheese loaf), mortadella, pastrami, pepperon, roast beef, roast pork, saucisson, srooked
meat, summer sausage, fongue, American cheese, blue cheese, cheddar cheese, Colby cheese,
Colby-Jack checse, gouda, Monterey Jack cheese, muenster cheese mozzarella, parmigiano cheese,
pepper jack cheese, provolone, romano cheese, string cheese, spray cheese, and swiss cheese),
vegetables (including, but not Bmited to, raw, pickled, cooked, and deied vegetables, such as french
fries), fruits (ucluding raw, cooked, and dried fruits), grains (ncluding, but not ouited to, dued
cereals and breads}), prepared foods (ncloding, but not lirarted to, dried, canued, or jarred sauces
and soups), snack foods, pastas (including, but not limited to, fresh pasta, chilled pasta, frozen
pasta, dried pasta, and macaroni), noodles (including, but not limited to, egg noodles, wheat
noodles, rice noodles, mung bean noodles, potato noodles, buckwheat noodles, corn noodles,
cellophane noodles, chow mein, fettuccini, fusilli, gnocchi, Iasagna, linguini, lo mein, macaroni,
manicotti, pad thai, penne, ramen, rice vermicelly, rigatoni, soba, spaghetti, spatzle, udon, and ziti),
canned foods, frozen foods, dried foods, chilled foods, oils and fats, baby food, spreads, salads,
cereals {including, but not Hmited to, hot and cold cereals), sances (including, but not limited to,
cheese sauces (e.g., for macaromni and cheese) tomato pastes, tomato purees, bouillon cubes, stock
cubes, table sauces, boys bases sauces, pasta sagces, cooking sauces, marinades, dry savces, powder
nixes, ketchups, mayonnaises, salad dressings, vinegrettes, mustards, and dips), jellies, jams,
preserves, honey, puddings, recipe mixes, syrups, icings, fillings, infused foods, salt-preserved
food, marimated foods and condiments (such as ketchup, mustard and steak sauce). In some
embodiments, the food product is animal feed. For example, the food product may be a pet food
product, i.e. a food product for consamption by a household pet, In other embodiments, the food
product is a livestock food product, e a food product for consumption by livestock.

{86921  The term "foodstuff” refers o an unprocessed ingredient or a basic nutrient or flavor
containing element vsed to prepare a food product. Non-limiting examples of foodstufis inclade:
fruts, vegetables, meats, fishes, grains, milks, eggs, tubers, sugars, sweeteners, oils, herbs, snacks,
sauces, spices and salts,

{8093] The torm "halo” or "halogen” refers to a fluoring, chloriae, bromine or inodine substituent,
{8894] The terms "parts per milbon" and "ppm” are used 1n the food wdustry to refer to a low
concentration of a solution. For example, one gram of solute in 1080 ml of solvent has a
concentration of 1060 ppra and one thovsandth of a gram (0.001g) of schute m 1000 ral of solvent
has a concentration of one ppro. Accordingly, a concentration of one milligram per hiter (e, |

mg/L} 18 equal to 1 ppra.

{8095] The torms "perception of a bitter taste,” "perception of saltiness,” "perception of a flavor”

and similar terros, refer to the awareness of a subject of a particular taste or flavor.
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{88961 The term "pharmacentically active ingredient” refers o a compound in a pharmacestical
composition which is hiclogically active.
{8897] The term "potassium salt” refers to a salt wherein potassium is the cation. Potassiuvm salts

in the context of the present invention are preferably edible potassium salts ineluding, but not

L

limited to, Acesulfame K {Ace K, aluroioum potassivm solfate, dipotassiom guanylate,

dipotassium nosinate, monopotassivrn ghitamate, potassiim acetate, potassiur acid tartate,

potassium acid tartrate, potassiurn adipate, potassium alginate, potassium aluminun silicate,
potassiom ascorbate, potassiurn aspartate, potassinm benzoate, potassium bicarbonate, potassium
bisulfate, potassiuna bisulfite, potassivrn bromate, potassiur carbonate, potassivm chioride,

10 potassiom citrate, potassinm dibydrogen citrate, potassium dihydrogen phosphate, potassinm
ferrocyanide, potassivm furnarate, potassim gibberellate, potassinm gluconate, potassium
hydroxide, potassinm hydrogen sulfite, potassinm iodide, potassium lactate, potassium malate,
potassium metabisulfite, potassinm nitrate, potassiurg nitrite, potassivm persuifate, potassium
phosphate (dibasic), potassium phosphate (monacbasic), potassiurs phosphate (tribasic), potassium

15 polymetaphosphate, potassium polypbosphates, potassivrs pyrophosphate, potassium propionate,
potassium saccharin, potassiwm sodium tartrate {e.g., potassium sodiun L{+}-tartrate), potassiom
sorbate, potassinm sulfate, potassivm sulfite, and potassium tripolyphosphate.

{8898]  The term "processed foodstuff™ refers to a foodstuff has been subjected to any process
which alters its original state {excluding, e.g., harvesting, slanghtering, and cleaning). Examples of

20 methods of processing foods include, but are not limited to, removal of unwanted outer layers, such
as potato peeling or the skinning of peaches; chopping or slicing; mincing or macerating;
liquefaction, such as to produce fruit juice; fermentation {e.g. beer); emulsification; cooking, such
as boiling, broiling, frying, heating, stcaming or grifling; deep frying; baking; mixing; addition of
gas such as air entrainment for bread or gasification of soft drinks; proofing; seasoning (with, ¢.g.,

25 herbs, spices, salts); spray drying; pasteurization; packaging {e.g., canmng or boxing); extrusion;
puffing; blending; and preservation (¢.g., adding salt, sugar, potassium lactate or other
preservatives).

{86991  The term "replace” or "replacing” refers to sobstituting one compound for ancther
compound 1 or wn the preparation of, for example, an edible composttion, such as food product. i

30 includes complete and partial replacements or sebstitutions.

{8306] The torm "salty Savor” refers to the taste c¢heited by, for example, {ons of alkali metals
salts {e.g., Na” and (7 in sodium chioride). Non-limiting examples of compositions eliciting a salty
flavor inchude table salt (sodium chloride), sea watcr, sea salt and potassivm chioride. The amount
of salty flavor or the saltiness of 2 composition can be deterrarned by, e.g., taste testing.

35 {8181]  The term "sodinm" or "sodiurn salt" refers to the amount of sodieru (.., sodinm salt)

ingested or otherwise consumed by a subject. n general, "sodium” or a "sodivrs salt” refersto a

salt or comnpound wherein sodium is the cation. Sodium salts in the context of the present invention

mclude, but are not limited to, aluminmum sodium sulfate, calcium disodium EDTA, dioctyt sodiunt

sulfosuccinate, disodinm S'-rivonucieotides, disodium ethylenediaminetetraacetate, disodinm



WO 2013/058758 PCT/US2011/057146

1

o)

L

0

20

(4]

Z37 .

guanylate, disodinm inosinate sodivm acetate, monosodim ghitamate (MSG), potassivim sodium
tartrate, sodium acid pyrophosphate, sodium adipate, sodiom alginate, sodium aluminosilicate,
sodium alominum phosphate (acidic), sodinm alominum phosphate (basic), sodium ascorbate,
sodivm benzoate, sodivm bicarbonate, sodium bisulfate, sodim bisalfite, sodivm carbonate,
sodium carboxymethyleelinlose, sodinm caseinate, sediur chioride, sodivm citrate, sodium
cyclamate, sodivm debydroacctate, sodivrn dracetate, sodinm dehydroacetate, sodinm dihydrogen
cifrate, sodwm dibydrogen phosphate, sodimm DL-malate, sodinm erythorbate, sodiwm erythorbin,
odinm ethyl para-hydroxybenzoate, sodium ferne pyrophosphate, sodinm ferrocyanide, sodiurm
formate, sodivm furnarate, sodium gloconate, sodim hydrogen carbonate, sodior hydrogen DL~
malate, sodiom hydroges acetate, sodivm hydrogen sulfite, sodivra hydroxide, sodivm
hypophosphite, sodivrn tartrate (e.g., sodinm L{+}-tartrate), sodivm lactate, sodivm lauryl sulfate,
sodmn realate, sodium metabisulfite, sodium metaphosphate, sodium methyl para-
hydroxybenzoate, sodinm oitrate, sodmm nitrite, sodium O-phenyiphencl, sodinm phosphate
{dibasic), sodium phosphate (reonobasic), sodiur phosphate (fribasic), sodiunt polyphosphate,
sodimp potassiwm tartrate, sodivin propionate, sodimm propyl para-hydroxybenzoate, sodinm
pyrophosphate, sodiur saccharin, sodium sesquicarbonate, sodium stearoy! lactylate, sodium
stearyl fumarate, sodivm succinate, sodium sulfate, and starch sodium octenylsuccinate.

{8382] The term "sodivm intake” refers to the amount of sodium ingested or otherwise consumed
by a subjee

{6383} The term "stability” or "stable” in the context of a chentical structure refers to the chemieal
state when a system is in its lowest energy state, or in chemical equifibrivm with its environment.
Thus, a stable compound {or, e.g., a compound containing a number of atonis or substitutions that
are stable} is not particularly reactive in the environment or during normal use, and retains its useful
properties on the timescale of its expected usefulness.

{6384] The term "subject” refers to a mammal. In preferred embodiments, the subject 18 human.,
In some embodiments, a subject 1s a domestic or laboratory animal, including but not hmited to,
houschold pets, such as dogs, cats, pigs, tabbits, rats, mice, gerbils, hamsters, goinea pigs, and
ferrets. In some embodiments, a subject is a hivestock animal. Non-hiniting examples of livestock
animals include: alpaca, bison, camel, cattle, deer, pigs, horses, lamas, mules, donkeys, sheep,
goats, rabbits, remdeer, and yak.

{8305] The torm "sugar’ refers 1o a simple carbobydreate, such as a roonosaccharide or a
disaccharide, that delivers a primary taste sensation of sweetness, Non-limiting examples of sugar
melude ghucose, fructose, galactose, sucrose, lactose, and maltose,

{8386] The term "sweet flavor” refers to the taste elicited by, for example, sugars, Non-limitiag
exaraples of compositions eliciting a sweet flavor inchude ghucose, sucrose, fructose, saccharin,
cyclamate, aspartame, acesulfame potassiv, sucraiose, alitame, and vectame. The amount of
sweet flavor or the sweetness of a composition can be determined by, e.g., taste testing.

{81071  An aliphatic group may contain one or more substituents. Examples of suitable

substituenis on a saturated or unsaturated carbon of an aliphatic group include, but are not limited
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to, halogen, -CFy , -R’, -OR, -OH, -SH, -SR’, protected OH {(such as acyloxy}, -NG,, -ON, -NH,,
-NHR', -N(R),, -NHCOR!, -NHCONH,, -NHCONHR', -NHCON({R'),, -NRCOR!, -NHCOH,
-NHCOR, -CO,R!, -COH, -COR', -CONH,, -CONHR/, -CON{R');, -3(O3H, -S(ORR’, -S{O):H,
=SOKR, -S{O),NH2' -S{OH, -S{OHR, -S{O),NHR', -S{O),N(R"),, -NHS{O)H, or -NHS{O),R,
=0, =8, =NNHR/, =NN{R"},, =N-OR’, =NNHCOR, =NNHCO,R', =NNHSO,R/, =N-CN, or =NR/,
wherein R’ 1s selected from H, aliphatic, carbocyclyl, heterocyelyl, aryl, aratkyl, heteroaryl, or
heteroaralkyl and each R' s optionally substituted with ope or more halogen, nitro, cyano, amino,
~NH-(uosubstituted aliphatic), -N-(unsobstituted aliphatic),, carboxy, carbarmaoyl, hydroxy,
-O-{unsubstinated abiphatic), -SH, -S-(vunsubstitoted aliphatic), CF;, -S{0),NH;' vusubstituted
aliphatic, unsubstituted carbocyclyl, nusubstituted heteroeyelyl, unsubstituted aryl, vosubstituted
aralkyl, unsobstituted heteroaryl, or posubstituted hetercaralkyl, Guided by this specification, the
selection of suitable substituients is within the knowledge of one skilled in the art.

[6168] As defined herein, the conpounds of the invention are intended to include all
stereochernical forms of the compound, inchiding geometric isomers (i.c., E, ) and optical isorsers
(i.e, R, 8). Single stereochemical isomers as well as enantiomeric and diastercoreric rorxtures of
the present compounds are within the scope of the invention. Unless otherwise stated, formulas
depicted herein are also meant to include compounds which differ only in the presence of one or
more isotopically enriched atoms. For example, compounds having the present formulas except for
the replacement of a fiydrogen by a deuterium or tritium, or the replacement of a carbon by a "C- or
(C-enriched carbon are within the scope of this invention.

{6309] The present invention provides edible compositions comprising a compound of the present
invention, ncluding food products, consumer products, and pharmaceutical compositions
comprising said compounds, and methods of preparing a such compositions. The present invention
also provides methods of reducing the amount of sodinm (2.g., NaCl or sodium lactate) or sugar in
a food product, a method of reducing the sodivm or sugar intake m a diet, a method of reducing
bitter taste, and a method of reducing the activity of a bitter taste receptor. The present invention
also inchudes reducing the amount of sodiom in a edible composition or diet by replacing 4 sodivm
containing compound or composition with a potassinm containing compound or composttion. The
present invention also nclodes reducing the amount of sugar in a edible composition or dict by

replacing sugar with a potassivm containing sweetener, such as Acesulfame K.

Edible compositions

{8138} According to one aspect, the invention provides an edible composition comprising a
compound of the invention for reducing bitter taste of a hitter tastant.

{8111} Al stereochermeal forms of the compounds disclosed in this and any section berein are
specifically conteraplated, inchiding geometric isomers {(t.¢., E, Z} and optical isoraers (1.e., R, S).
Single stereochemical isomers as well as enantioraeric and diastercomeric mixtures of the

compounds disclosed in this and any section herein are also specifically contemplated.
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{81121  In some embodiments, the present imvention provides an edible composition for reducing
hitter taste of a bitter tastant, wherei the composition comprises a branched alkene compound.

The branched alkene compounds of thus invention are capable of reducing or climinating bitter taste
of a bitter tastant. In some embodiments, the branched alkene compound has a molecolar weight
less than about 1080, 500, or 368 daltons. In cortain embodiments, the branched alkene compound

is a componnd of Formula (I}

Formula (I);

or a conestibly or biologically acceptable salt or derivative thereof, or an enantiomer or
diastercomer thereof,
wherein, as valence and stability pernut:
Xis 3 or
each R is independently H, C-Cs alkyl, C-Cg alkenyl, or C3-Cy alkynyl; and
the dotted bond represents an optional carbon-carhon doable bonds;
wherein the composition 15 edible and capable of reducing bitter taste of a bitter tastant.
{6113] According to some embodinents of compounds of Forraula (1),
as valence and stabiity permit:
XisSar;
cach R is independently H, C-C; alkyl, (5-C; alkenyl, or Co-C; alkynyl; and
the dotted bord represents an optional carbon- carbon double bond.
{8114} According to some embodiments of compounds of Forrouda (1),
as valence and stability permit:
X0,
each R is independently H, C;-C; alkyl, C,-C; alkenyl, or C5-C; alkynyl; and
the dotted bound represents an optional carbon- carbon double bond.
{6115] According to some embodiments of compounds of Formaula (I},
as valence and stability permit:
XisSaorQ;
each R is independently H or C,-C; alkyl; and
the dotted bond represents an optional carbon- carbon double bond.
{8116} According to some embodiments of compounds of Formula (),
as valence and stability permit:
Xis
each R is independently H or C-C; alkyl; and

the dotted bond represents an optional carbon- carbon double bond.
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{8117}

the dotted bond 1s located. In other embodiments, the compovud of Formula (1) melades a

In certain embodiments, the compound of Formula (1) inchides an E-double bond where

Z-double where the dotted bond 18 focated. In further embodiments, the compound of Formula (1)

inchides a mixture of £/7-double bonds where the dotted bond is located. In yet additional

8 embodinents, the compouvad of Formula (1) does not include a double bond where the dotted boud
is located.
{8118} In certain embodiments, the componad of Formmia (1) s
Compound
i \
OH,
Compound B H
2
OH
Compound
R
oF
Compound : \/\
4 ~ OH.
and
Compound \
3 OH
{Aldrich Cat, No. W502200},
10 or a comestibly or biologically acceptable salt or derivative thereof, or an enantiomer or
diastereomer thereof,
{8119} I 2 comestibly or biologically acceptable salt of a compound of the present invention i3
used, such salt is preferably derived from inorganic or organic acids and bases. Examples of such
salts include, but are vot limited to, those derived from appropriate bases, including alkali metal
15 {e.g., sodium and potassium), alkaline carth metal (e.g., magnesiunm), ammonium and N (C .,
atkyly, salts.
[6120] In some embodiments, the present imvention provides an edible composition for reducing
biter taste of a bitter tastant, wherein the composition comprises a cyclohexadiene-based
compound. The cyclohexadiene-based compounds of this invention are capable of reducing or
20 eliminating bitter taste of a bifter tastant. In some embodiments, the cyclohexadiene-based

compound has a molecular weight less than about 1000, 500, 300 or 200 daltons. In certain

embodiments, the cyclohexadiene-based compound is a compound of Formula (1f):
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R;
Formota (11}
or a coraestibly or biologically acceptable salt or derivative thereof, or an enantiorner or
5 diastereomer thereof,
wherein, as valence and stability perruit:
cach R, i3 independently H, C-Cy alkyl, Co-Cg alkenvl, or Cr-Cy alkynyl;
R; is H, C;-Ce alkyl, C5-Cg alkenyl, or Co-Cy alkynyl; and
the dotted bouds represent optional carbon-carbon double bonds;
16 wherein the composition is edible and capable of reducing bitter taste of a bitter tastant.
{8121} According to some embodiments of compounds of Formula (11,
as valence and stability permit:
cach R, s independently H, C;-C; alkyl, C-C; alkenyl, or C-Cs alkynyl;

Ry is H, C;-C; alkyl, C5-Cy alkenyl, or C5-C; alkynyl; and

(4]

the dotted bonds represent optional carben-carbon double bonds.
{8122}  According to some embodiments of compounds of Formauia (i1),

as valence and stability permit:

each R, is independently H or C;-C; atkyl;

R; s H, C,-C; atkyl or C,-C; alkenyl; and
20 the dotted bonds represent optional carbon-carbon double bonds.
{8123}  According to some embodiments of compounds of Formula (1),

as valence and stability permit:

each R, 18 independently H or C,-C; atkyl;

R, 1s H or C-Cy alkenyl; and

[
L

the dotted bonds represent optional carbon-carbon double bonds.
{8124] According to some embodiments of compounds of Formula (11,
as valence and stahility permit:
each R, 18 independently H or C,-C; atkyl;
R, is H or Cp-Cy alkenyl; and
30 each dotted Hne is a carbon-carbon double bond.
(6125} To certain emmbodiments of the compound of Formwla (11}, the exocyclic double bond 1s an
E-double bond. In other erabodiments of the compound of Formula (11, the exccyclic double bond

is a Z-doubie bond. In further embodiments, the compound of Fornmla (11} includes a maixture of
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E/Z-enocyelic double bonds. In yet additional embodiments, the compouand of Formala (1) does
not inchide an exocyclic double bond.

{8126] In certain embodiments, the compound of Fornmila (1) is:

O
Compound
&
{Sigma Cat. No. W342017),
5

or a coraestibly or biologically acceptable salt or derivative thereof, or an enantiomer or
diastereomer thereof.
{8127}  In some embodiments, the present invention provides an edible composition for reducing
bitter taste of a bitter tastant, wherein the composition comprises a branched alkene ester

10 compound. The branched alkene ester compounds of this invention are capable of reducing or
eliminating bitter taste of a bitter tastant. In some embodiments, the branched alkene ester
compound has a molecular weight less than about 1000, 300 or 300 daltons. Tn cerfain

emboediments, the atkene ester compound is 2 compound of Formula (T

R1 R1 O

Formula (111},

or a comestibly or biologicaily acceptable salt or derivative thereof, or an enantiomer or
diastereomer thereof,
wherein, as valence and stability permit:
20 X=80r{;
each R, is independently H, C;-Cy alkyl, C,-Cy alkenyl, or Cp-C, altkynyl;
R;is H, C,-Cyg alkyl, C-Cyp alkenyl, or Co-Cyp alkynyl; and
the dotted bond represents an optional carbon-carbon double bond,

wherem the composition is edible and capable of reducing bitter faste of a bitter tastant.

[
o

{8128] According to some embodiments of compounds of Formula (T,
as valence and stability permit:
X=50r(;
each R, 18 mdependently H, C;-Cy alkyl, C)-Cy alkenyl, or C-C, alkynyl;

Ry 18 H, C)-Cy alkyl, C,-C alkenyl, or C)-Cy alkynvl; and
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the dotted line represents an optional carboun-carbon double bond.
{81291  According to some embodiments of compoonds of Formula (B,
as valence and stahility permit:

X=50ur(;

L

cach R, 1¢ mdependently H, C;-C; alkyl, C,-C; alkenyl, or C,-C; alkynyl,
Ry s H, C;-Ce alkyl, Co-Cy alkenyl, or Co-Cy alkynvl; and
the dotted line represents an optional cartboun-carbor double bond.
{8139}  According to some embodireents of compounds of Formula (T,
as valence and stability permit:
10 X =0
each R; 1¢ mdependently H, C;-C; alkyl, Co-C; alkenyl, or Co-C; alkynyl
Ry is H, C;-Cy alkyl, Co-Cy alkenyl, or Co-Cy alkynyl; and
the dotted line represents an optional carboun-carben double bond.
{8133}  According to some embodiments of compounds of Forowia (3T},
15 as valence and stability peomit:
X=80or(;
each R; is independently H, C,-C, alkyl, C,-C; alkenyl, or C-C; alkynyl;
Ry is H, C;-C; alkeyl, Cy-C, alkenvl, or C5-Cy alkynyl; and
the dotted line represents an optional carbon-carbon double bond.
20 {8332} According to some embodiments of compounds of Fornmla (1),
as valence and stability permit:
X=0;
cach R; i3 independently H, C,-C; alkyl, C)-C; alkenyl, or C)-Cs allynyl;
R, is H, C-Cy alkyl, C,-C, alkenyl, or C,-Cy alkynyl; and
25 the dotted line represents an optional carbon-carbon double bond,
{8133} According to some embodiments of compounds of Formuia (I},
as valence and stability permit:
K=0;
each R; i3 independently H, C-C; alkyl, C)-C; alkenyl, or C)-Cs alkynyl;
30 Ry is H, C-Cy allkeyl, C-Cy alkenyl, or C3-Cy alkynyl; and
the dotted line is a carboxn-carbon double bond.
{8134} Iv cerfain embodiments, the compound of Forowla (HE) wchides an F-double boond where
the dotted bond is located. In other embodiments, the cornpound of Formula (JI1) mcludes &
Z-double where the dotted bond is tocated. In forther embodiments, the compound of Formuda (HI)
35 mcludes a rowxtore of £/7-double bonds where the dotted bond is located. In yet additional
embediments, the compound of Formula (IH) does not include a double bond where the dotted

bond s located.
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{8135]  In certain embodiments, the compound of Fornmla (HI) is:

Compound \ /

7

{(Sigma Cat. No. W500607),

or a comestibly or biologically acceptable salt or derivative thereof, or an enantiomer or

diastereomer thereof.

e

{#136] If a comestibly or biologically acceptable salt of a compound of the present invention is
used, such salt is preferably derived from tnorganic or organic acids and bases. Examples of such
salts include, but are not limited to, those derived from appropriate bases, including alkali metal
{e.g., sodivm and potassium), afkaline earth metal {e.g., magnesium), apmmonium and N'(C 4
alkyty, salts.

10 {81371 In some embodiments, the present invention provides an edible composition for reducing
bitter taste of a bitter tastant, wherein the composition conprises a benzodioxole-based compound.
The benzodioxcle-based compouvnds of this invention are capable of redacing or eliminating bitter
taste of a bitter tastant, [n some embodiments, the benzodioxole-hased compound has a molecular
weight fess than about 166D, 580, 308 or 200 dalions. In certain embodiments, the benzodioxcle-

15 based compound 18 4 compound of Formula V)

Formulda (IV);

or a comestibly or biologically acceptable salt or derivative thereof, or an enantiomer or
20 drastercomer thereof,
wherein, as valence and stability permit:
each X is independently S or G;
Y = H or halogen;
Ry is H, C;-Cy alkyl, Co-Cy alkenyl, or Co-Cy alkynyl; and
25 Ry is H, C;-Cy alkyl, Co-Cy alkenyl, or Co-Cy atkynyi;
wherein the cornposition is edible and capable of reducing bitter taste of a bitter tastant.

{8138] According to some embodiments of compounds of Fornwia {(IV),
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as valence and stability permit:
each X is independently S or G5
Y = H or halogen;

~

Ryis H, C,-Cs alkyl, Cy-Cy alkenyd, or Cp-Cy alkoynyl; and

L

Ry is H, O)-C, alkyl, C,-Cy atkenyl, or C5-C4 alkynyl,
{81397 According to some embodinents of compounds of Formwia (IV),
as valence and stability perroit:
each X is independently S or G;
Y = H or halogen;
10 Ryis H, -G atkyl, Co-Cy alkenyl, or C0-C4 alkynvl; and
Ry 1s H or C-C; alkyl,
[8148] According to some embodimnents of compounds of Fornwla (IV),
as valence and stability permit:
X=(;
15 Y =H;
RByis H, C-C; alkyl, Co-Cs alkenyl, or Co-C5 alkynyl; and
Ry is H or C-C5 alkyl
{8343} According to some embodiments of compounds of Formuia (IV),
as valence and stability permit:
20 X=y;
Y = H;
Ryis Hor C)-C; alkyl; and
R, i3 H or C-C; alkyl.
{6342} According to some embodiments of compounds of Formula (IV),
25 as valence and stability permit:
X={
Y =H;
Ry is H or ¢-C; alkyl; and
R;is H.

30 {6343] In certain embodiments, the compound of Formala (V) is:

Compound H
8

{Sigma Cat. No. W523909),
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or a comestibly or biologically acceptable salt or derivative thereof, or an enantiomer or
diastereomer thereof,

{8144] If a comestibly or biclogically acceptable salt of a compound of the present invention i3
used, such salt is preferably derived from tnorganic or organic acids and bases, Examples of sach
salts include, but are uot limited to, those denived from appropriate bases, including alkali metal
{e.g., sodivm and potassium), alkaline earth metal {e.g., magnesiom), aramonivm and N(C 4
atkyl), salts.

{8145] Another aspect of the present mvention provides edible coraposiions coraprising a) a
compound of the invention; and b) a bitfer tastant, In some embodiments, the compound s a
cornpound having 2 molecular weight less than about 1060, 508, or 360 daltons. T certain
embodireents, the compound is & compound of Fornwia (1), Formula (1), Formula (), or
Forowia {1V}, as described herein, or combinations thereof. In some embodiments, the compound
of the invention is a corapound selected from Corapounds 1-8, as deseribed herein, or combinations
thereof.

{8146} I some embodiments, the bitter tastant present in the edible composition is a bitter tasting
saft. In some embodiments, the bitter tastant present in the edible composition is a potassium salt, a
magnesium salt, or a calcium salt. In some embodiments, the bitter tastant present in the edible
composition is a potassivm salt. In some embodiments, the bitter tastant present in the edible
compositions i8 KCl. In other embodiments, the bitter tastant present in the edible composition is
potassium lactate.

{6347} In another embodiment, the edible compositions comprise a} a compound of the invention;
and b) a potassium salt. In some embodiments, the potassinm salt is KCI or potasstum lactate. In
spectfic embodiments, the potassium salt is KCL  In certain embodiments, the compound is a
compound of Formula (1), Formula (11}, Formula (11}, or Fornwilda (IV), as deseribed herein, or
combinations thereof. In some embodiments, the compound of the invention 15 a compound
selected from Compoonds 1-8, as described herein, or combinations thereof,

{8148} In some embodiments, the edible composition further comprises a sodium salt. In some
embodiments, the edible compositions further comprise NaCl. In some embodinents, the edible
compositions further comprise sodrum lactate. In some embodunents, the edible compositions
further comprise sagar.

{8349 In some embodiments, the edible coraposition further comprises one or more additional

components selected from the group consisting of preservatives, nufritives, flavorants or additional
flavor modifiers, which may lack an inberent flavor,

{8156] In some embodiments, the edible composition further comprises one or more emulsifiers.
Sodivr and potassiur based ernudsifiers are commonly used as eroulsifiers i the food art.
Sodiwra-based eroulsifiers inchude, e g, sodium salts of fatty acids, sodimm alginate, sodinm
alurinura phospbate, sodivm cascinate, sodium raetaphosphate, sodivrn phosphate (dibasic),
sodiwn phosphate {nonobasic), sodium phosphate (tribasic), sodium polyvphosphate, sodium

pyrophosphate, and sodium stearoyl lactylate. Potasstum-based enwlsifiers include, e.g., potassium
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salts of fatty acids, potassivm alginate, potassiuvm citrate, potassivin phosphate (dibasic), potassim
phosphate {moncbasic), potassivm phosphate (tnibasic), potassium polyphosphate, potassium
polymetaphosphate, and potassivm pyrophosphate. Accordingly, some embodiments of the present
nvention inchide replacing a sodivm-based emolsifier with a potassium based emulsifier and
adding a compound of the present ipvention.

{8151} Insome embodimeents, the edible composition further coraprises a surfactant {0 increase or
decrease the effectivensss of the corapounds of the present invention. Suitable surfactants include,
but are not limited to, non-lonic surfactants (¢.g., mono and diglycerides, fatty acid esters, sothitan
esters, propylene glycol esters, and lactylate csters) anionic surfactants {e.g., sulfosuccinates and
{ecithin} and cationic surfactants {(e.g., quatcrnary aromonium salts).

{81527 I some embodinents wherein the edible compositions further comprises a preservative,
the preservative improves the shelf life of the edible commposition. Suitable preservatives include,
but are not Himited to, ascorbic acid, benzoic acid, butyl p-hydroxybenzoate, calciunm benzoate,
calcium disodium EDTA, calcium hydrogen suifite, calcium propionate, calcium sorbate, chitosan,
cupric sulfate, dehydroacetic acid, dictbyl pyrocarbonate, dimethyl dicarbonate, disodinm EDTA,
E-polylysine glyeine, erythorbic acid, ethyl p-hydroxybenzoate, formic acid, gum guaiac,
heptylparaben, hinokitiol, isobutyl paraoxybenzoate, Japanese styrax benzoin extract,
methylparaben, milt protein extract, natamycin, nisin, peptin extract, 2-phenylphenol, pimaricin,
potassinm acetate, potassinm benzoate, potassium lactate, potassinm metabisulfite, potassium
nitrate, potassium nitrite, potassium pyrosulfite, potassium sorbate, potassium sulfite, propionic
acid, propyl p-hydroxybenzoate, propyl p-oxybenzoate. propylence oxide, propylparaben, sodium
benzoate, sodium bisulfite, sodinm dehydroacetate, sodium diacetate, sodium erythorbate, sodium
hydrogen salfite, sodinm hypophosphite, sodium hyposulfite, sodium metabisulfite, sodinm nitrate,
sodrum nitrite, sodium o-phenyiphenol, sodium propionate, sodium pyrosulfite, sodium sulfite,
sodram thiocyanate, sorbic acid and sulfor dioxide. In some embodiments, the preservative has a
bitter flavor.

{81531 In some embodiments, the composition may further comprise one or more additional
components selected from the group consisting of flow agents, processing agents, sugars, 3mino
acids, other nucleotides, and sodium or potassium salts of organic acids such as citrate and tartarate.
Soch additional ingredients may add flavor, or aid in blending, processing or flow properties of the
edible composition.

{8154} In some embodiments, the rate of release of the cormpound of the present mvention 18
regulated. The release rate of the compound of the present vention can be altered by, for
exaraple, varying s solobility tn water, Rapid release can be achieved by encapsulating the
compound of the present invention with a raaterial with high water solubility. Delayed rvelease of
the compound of the present invention can be achieved by encapsulating the corapound of the
present wvention with a material with low water solubihity. The compound of the present 1nvention
can be co-cocapsulated with carbobydrates or masking tastants such as sweetepers. The rate of

release of the compound of the present invention can also be regulated by the degree of
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encapsulation. In some embodiments, the compound of the present invention s folly encapsudated.
In other embodiments, the compounds of the present mvention are partially encapsolated. In some
embodiments, the rate of release 18 regulated so as to release with the bitter tastant,

{8155] The edible compositions of this invention are prepared according to techmiques
well-koown in the art. In general, an edible composition of the ravention s prepared by mixing a
cornponent or ingredient of the edible coraposition with a corpound of the mvention.
Alterpatively, a corapound of the invention can be added directly to the edible composition, Tn
sorae erabodiments, a bitter tastant 1s added stroultancously or sequentially with a2 compound of the
wvention. If sequentially, the bitter tastant may be added before or after the compound of the
wvention. In some erobodiments, the edible coraposition i a food product. In some embodiments,
the edible coraposition is a pharmaceuntical composition, In some embodiments, the edible
composition is a consumer product.

{8156] The amount of both a compound of the present invention and 2 bifter tastant used in an
edible composition depends upon a variety of factors, including the purpose of the coraposition and

The amount may depend

@

the desired or acceptable perception of bittcmess, saltiness, or sweetness.,
on the nature of the edible composition, the particular compound added, the bitter tastant, other
compounds present in the composition, the method of preparation (including amount of heat used},
and the pH of the edible composition. It will be understood that those of skifl in the art will know
how to determine the amounts needed to produce the desired taste(s).

{8187}  In general, a compound of the present invention in an edible composition may be present
at a concentration between about 0.001 ppni and 1000 ppm. In some embodiments, the edible
composition comprises between about 0.005 to 580 ppm; 6.01 to 100 ppm; 0.05 to 50 ppm; 0.1 0 5
ppiy; 0.1 to 10 ppm; 1 o 10 ppm: 1 to 30 ppm; 1 to 30 ppmy 10 to 30 ppm; 16 o 50 ppm; or 30 to
50 ppm of a compownd of the present invention. In yet other embodiments, the edible composition
comprises about 8.1 to 30 ppry, 1 to 30 ppm or 1 to 50 ppm of a compound of the present invention.
In additional embodiments, the edible composition comprises about 0.1 to S ppm; 6.1 t6 4 ppm; 8.1
to 3 ppm; 0.1 to 2 ppm; 0.1 1o 1 pprm; 6.5 t0 S ppm; .5 to 4 ppm; 6.5 t6 3 ppmy; 6.5 to 2 ppinyg 0.5 o
1.5 ppm; 0.5 to 1 pproy; 5 to 15 ppmy 6 to 14 ppmy; 7 to 13 ppm: 8 10 12 ppm; 9 to 11 ppm; 25 to 35
ppm; 26 to 34 ppm; 27 to 33 ppoy 28 0 32 ppry; or 29 to 31 ppm.

{8138] In vet other embodiments, the edible composition comprises about 8.1 ppm, about 8.8
ppro, about 1 ppm, about 2 ppr, about 3 pprg, about 4 ppin, about S ppro, about 6 ppro, about 7
ppro, about 8 ppm, about 9 ppm, or about 10 ppro of a compound of the present mvention. Inother
erabodiments, the edible coraposition comprises about 1 ppr, about 12 ppm, about 13 ppm, about
14 ppin, about 15 ppm, about 16 ppmy, abowt 17 ppm, about 18 ppoy, about 19 ppm, abowt 28 ppry,
about 21 ppm, about 22 ppin, about 23 ppra, about 24 ppro, about 25 ppm, about 26 ppm, about 27
ppro, about 28 ppm about, 29 ppm, or about 30 ppm of a corapound of the present mvention.

{81597 Iu still other ercbodiments, the edible composition coraprises about 31 pprm, about 32
ppm, about 33 ppoy, about 34 ppm, about 35 ppw, about 36 ppm, about 37 ppm, about 38 ppm,

about 39 ppm, about 40 ppm, about 41 pprg, about 42 ppm, about 43 ppm, about 44 ppm, about 45
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ppm, abowt 46 ppm, about 47 ppmy, about 43 ppm, about 49 ppm, or about 50 ppm of a compound
of the present invention.

{8168] In other embodiments, the edible composition comprises more than about 0.5 ppm, 1 ppm,
Sppm, 10 ppm, 15 ppm, 20 ppm, 25 ppm, or 30 ppm of a compound of the present invention, vp to,
for exaraple, about 30 ppomor 50 ppro. In additional exmbodiments, the edible composition
cornprises Jess than about 50 ppm, 30 ppro, 25 ppm, 28 ppro, 15 ppr, 10 ppoy, 5 ppm, | pprg, or 0.5
ppiof a corapound of the preseat invention. In vet additional embodiments, the edible
composition comprises fess than abowut 30 ppm, 10 ppro, or 1 ppm of a comapound of the present
wnvention.

{8161} When the edible composition comprises KCL the amount of KCI will vary depending on
the nature of the edible composition, the areount of perceived saltiness desired and the presence of
other compounds in the composition. In some embodiments, K1 is present at a concentration
between about 0.001-15% w/iw, 0.001-16% wiw , 0.601-5% w/w; 0.01-5% w/w; 0.1-5% wiw;

1-5% wiw; 0.5-4.8% wiw; 0.5-4% w/w; 0.5-3% wiw; 0.75-3% wiw; 1-2.5% wiw; or 1-2% w/w. In
some ernbodiments, KCH s present at a concentration of about 0.5% wiw, about 1%% wiw, about
1.5% wiw, about 2% w/w, about 2.5% w/w, about 3% w/w, about 3.5% w/w, about 4% w/w, about
4.5% wiw, or about 5% w/w. In some embodiments, KUl is present at a concentration of up to
about 8.5% wiw, up to about 1% w/w, up to about 1.5% wiw, up to about 2% w/w, up to about
2.5% wiw, up to about 3% w/w, up to about 3.5% w/w, up to about 4% w/w, up to about 4.5% w/w,
up to about 5% w/iw, up to about 6% w/w, up to about 7% w/w, up to about 8% w/w, up to about
9% wiw, up to about 10% w/w, up to about 11% w/w, up to about 12% w/w, up to about 13% w/w,
up to about 14% w/w, or up to about 15% w/w. In some embodiments, KUl is present at a
concentration of about 2% wiw.

{8362} In some embodiments, KCli is added to the edible coniposition as a salt substitute in an
amoont sefficient to replace NaCl. For example, the amoont of KCl n the edible compositions may
range from about 0.5 to about 1.5 times the replaced NaCl depending upon the application, e.g., if
about 8.5 mg of NaCl s replaced, about €.25 to about 8.7 mg of KClis added. Typically, KClis
added in the same weight amount as the NaCl being replaced.

{8163] Similarly, when the edible composition comprises potassium lactate, the amount of
potassium lactate added varies depending on the nature of the edible composition, the amount of
preservation required and the presence of other corupounds in the composition. Potassinm lactate
may be present af & concentration between abowt 0.001-5% w/w; 8.01-5% wiw; 0.1-5% w/w;
0.5-4.8% wiw; 0.3-4% wiw; 0.5-3% wiw; 0.75-3% wiw; 1-2.5% wiw; or 1-2% wiw.

{8164} In some embodiments, potassium Jactate is added to the edible composition in an arpovat
sufficient o replace sodium factate. For exarople, the amonnt of potassinm Jactate in the food or
beverage after the sodium lactate substitute 1 added may ra feora abowut (0.5 o about 1.5 times
the replaced sodiim lactate depending upon the appiicaticm,, e.g., tf about 0.5 mg of sodium lactate
is replaced, about .25 to about 0.75 mg of potassium lactate is added. Typically, potassium lactate

will be added in the same weight amount as the sodium lactate being replaced.
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{8165] Further, when the edible composition comprises an artificial sweetener, such as
Acesolfame K, the amount of the sweetener added vanies depending on the nature of the edible
composition, the amount of sweetness regoired and the presence of other compounds in the
composition. Acesulfame K, for example, may be present at 3 concentration between about 1-200
ppm, 168-260 ppm, 50-150 ppm, 50-125 ppm, 75-125 ppro, and 75-108 ppro, preferably about 73
PpoL

{8166] Insome embodireents, an artificial sweetener s added to the edible composition in an
amount sufficient to replace sugar. In some ermbodiments, the actificial sweetener has a bitter taste
or aftertaste. In some embodiments, the artificial sweetener i Acesulfame K. For example, the
amount of Acesulfame K in the edible cornposition may range from about 0.001 to about 8.01 times
the replaced sugar depending uvpon the application, ¢.g., if about 100 rug of sugar is replaced, about
0.1 to about 1 mg of Acesulfame K is added. Typically, Acesulfame K will be added in about
0.005 times the amount of sugar being replaced.

{8167} I some embodiments, the edible conpositions are included in a package. Insome
embodiments, the edible composition is packaged in bulk, in which the package contains more of
the compositions than would typically be used for a single dish or serving of food or beverage.
Such buik packages can be in the form of paper, plastic, or cloth bags or cardboard boxes or drums.
Such bulk packages may be fitted with plastic or metal spouts to facilitate the dispensing of the
edible composition.

[#568] In some embodiments, the package contains an edible composition comprising 2
compound of the present invention and a bitter tastant. In some embodiments, the package contains
an edible composition comprising a compound of the present invention and bitter tasting salt, In
some enbodiments, the package contains an edible composition comprising a compouond of the
present invention and a potassiom salt, a magnesium salt, or a caleium salt. In some embodiments,
the package contains an edible composition comprising a componnd of the present invention and a
potassium salt. In some embodiments, the package containg an edible composition comprising a
compound of the present invention and KCL Tn other embodiments, the package contains an edible
cornposifion comprising a compound of the present invention and potassinm Jactate, Insome
embodimaents, the package contains an edible composition comprising a corpound of the present
nvention a potassivrn salf, and a sodiun salt.  In other erabodiments, the package contains an
edible composition comprising a compound of the present invention, KCland NaCl In yet other
embodiments, the package contains an edible composition comprising a corapound of the present
wvention, polassium lactate and sodivm lactate. To other embodirnents, the package contains an
edible composition comprising a componnd of the present invention and Accsulfarae K and sugar.
In other embodiments, the package contains an edible composition comprising a compound of the
present invention, potassium lactate, KC1 and NaCl.

{8169] In some embodiments, the edible compositions of the present invention are cornpositions
suitable to be used as scasonings, as ingredients in food products or as condiments. In such

embodiments, the edible composition may or may not contain a bitter tastant. For example, the
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edible composition may be vsed in, €.g., a seasonng which comprises a bitter tastant such as, e.g.,
KCL Sach seasonings can be used 1 the place of table salt (.., NaCl} to season prepared food
products. Alternatively, the edible composttion may be used i, e.g., a seasoning which does not
contain a bitter fastant, Such seasonings can be vsed to season prepared food products which
contain a bitter tastant (either inberently present or added during preparation) in order to reduce the
bitter taste associated with the bitter tastant. In some embodiments, the edible composition s a
seasoning coruprising KXC1 and a compound of the nvention. In some embodirnents, the edible
composition is a seasoning comprising KCE NaCl and a compound of the tnvention. In some
embodiraenis the seasoning further comprises a spice or a blend of spices.

{81707  Alternatively, the edible compositions may be vsed for medicinal or hygienic purposes, for
example, in soaps, shampocss, mouthwash, medicines, pharraaceuticals, cough syrup, nasal sprays,
toothpaste, dental adhesives, tooth whiteners, ghaes {e.g., on stamps and envelopes), and toxins used

i insect and rodent control.

Food product

{8171} In some embodiments, the edible composition is a food product. According to such
embodiments, the food product comprises (2} a food stuff; and (b) a compound of Formula (1),
Formuia (1), Forowla (HI}, or Formula (IV), as described herein, or combinations thereof, or any
one of Compounds 1-8, as described heretn, or combinations thereof.

{8172} In some embodiments, the food product further comprises a bitter tastant, as described
herein.  In some embodiments, the bitter tastant is a potassium salt, such as KCl or potassium
{actate. In specific embodiments, the potassinm salt is KCL

{8173}  In some embodinments, the food product further comprises one or more additional flavor
modifiers.

{8174} In some embodiments, the food product further comprises one or more additional
components selected from the group consisting of preservatives, nutritives, flavorants or additional

flavor modifiers, which may lack an inherent favor.

Pharmacsutical Compesition

{81751 In some embodiments, the edible composition is a pharmaccutical composition.
According to such embodiments, the pharmaceustical composition comprises {(a) a bifter tasting
pharmaceutically active ingredient; and (b) a compound of Formula (1), Formmila (II), Formala (11},
or Formula {IV), as described herein, or combinations thereod, or any one of Compounds 1-8, as
described herem, or combinations thereof,

{8176} According to some embodunents, the pharmaceutical composition can comprise any bitter
tastimg pharmaceutically active mngredient. Non-hmiting examples of bitter pharmaceutical
compounds include: acetarnophen, ampicillin, azithromycin, chlorpheniraming, cimetiding,
dextrornethorphan, diphenbydeamine, erytbromycin, ibuprofen, penicilling phenylbutazoue,

psuedoephedring, rapitidine, spironolactone, statins (neluding, but not liaited to, atorvastatia,
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cetrvastatin, flyvastating loavastatin, mevastatin, pitavastatin, pravastatin, rosuvastatin, and
simvastatin) and theophyviline.

{8177} In other embodiments, the invention provides a pharmaceutical composition comprising
{a) a pharmaceutically active ingredient; (b} a compound of Formula (I}, Formeta (i1},

Formuia (1), or Formula (1V), as described berein, or combinations thereof, or any one of
Compounds -8, as described herein, or combmations thereof; and (¢} a bitter tastant. In such
embodimeents, the pharmaceutical compositions may coraprise any pharmaceutically active
ngredient,

{8178] In other embodiments, the invention provides a pharmaceutical corpposifion comprisiog
{a) a pharmaceutically active ingredient; (b} a compound of Forraula (1), Formula (1),

Formuia (1), or Foruwla (IV), as described berein, or combinations thereof, or any one of
Compounds 1-8, as described herein, or combinations thereof; and (¢) a potassiwa salt. In some
embodireents, the potassium salt is KCl or potassium lactate. In some embodiments, the potassium
salt is KC1L

{81797 I some embodiments, the pharmaceutical conposition further comprises one or more
additional flavor modifiers.

{6186} In some embodiments, the pharmaceutical composition further comprises one or more
additional components selected from the group consisting of preservatives, nutritives, flavorants or

flavor modifiers, which may lack an inherent flavor.

Conspmer progact

{8181} In some embodiments, the edible compositions is a consumer product. According to such
embodiments, the consumer product comprises (a} a bitter tastant; and (b} a compound of

Formula (I}, Formula (11}, Formula (1), or Formula {1V}, as described herein, or conbinations
thereof, or any one of Compounds 1-8, as described herein, or combinations thereof.

{8182} In another embodiment, the invention provides a consumer product comprising {a} a
potassiom salt; and {b) a compousnd of Formela (1), Formula (), Formula (I}, or Formmula (IV), as
described herein, or combinations thereof, or any one of Compovnnds -8, as descnibed herein, or
combinations thereof. In some embodiments, the potassium salt is KCI or potassium lactate. In
some embodiments, the potassium salt is KCL

{81831 In other embodiments, the mvention provides a consamer product for reducing bitter taste
of a bitter tastant, wherein said consumer product comprises a compouond of Formala (),

Formuola (i1}, Fornmila (I}, or Formula (IV), as described herein, or combinations thereof, or any
one of Compounds 1-8, as described herein, or conmbinations thereof. In some embodiments, the
bitter tastant s a potassivrn salf. In some embodirsents, the potassium salt is KCior potassiom
lactate. In some crabodiments, the bitter tastant 18 KCL

{Bi84] In some embodinents, the consumer product further comprises one or more additional

flavor modifiers.
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{8185]  In some embodiments, the consumer prodoct further comprises one or more additional
compounents selected from the group consisting of preservatives, nutritives, flavorauts or additional

flavor modifiers, which may lack an isherent flavor.

Method of preparing an edible compuosition

{8186} According to another aspect, the invention provides a method of preparing an edible
composition. The method comprises: {a) providing a comestibly acceptable carrier; and (b) adding
to the comestibly acceptable carrier of (a) a compound of Forpwla (0, Formula (11}, Formuta (1),
or Formula (IV}, as described berein, or commbinations thereof, or any one of Compounds 1-8, as
escribed herem, or corbinations thereof, with the cornestibly acceptable carrier. In some
erabodiments, the comapound of the invention bas been dissolved m a solventprior to the addition
step {b).
{81877 In some embodiments, the cornestibly acceptable carrier in {a) is inberently bitter. In such
ernbodiments, the comestibly acceptable carrier may inberently contain a bitter tastant. I some
erabodiments, the inherent bitter tastant i3 a bitter tasting salt. Tn sore erabodiments, the inherent
bitter tastant is a potassium salt, a magnesium salt, or 2 calcium salt. To some ersbodiments, the
inherent bitfer tastant is a potassium salt. In some embodiments, the inberent bitter tastant 1s KCL
In other embodiments, the inherent bitter tastant s potassin lactate.
{8188] In some embodiments, the method of preparing a edible composition further comprises:
{c) adding a bitter tastant. In some embediments, the bitter tastant is a potassium salt. In some
embodiments, the potassium salt ts KCI or potassium lactate. In specific embodiments, the
potassium salt is KCL In some embodiments, the bitter tastant is added before the compound of the
present invention. In other embodiments, the bitter tastant is added after the compound of the
present invention. [n some embodiments, the compounds of the present invention are conibined
with the bitter tastant and then combined with the comestibly acceptable carrier. In other
embodiments, the compound of the present invention is combined sequentially with the comestibly
acceptable carrier and then the bitter tastant. In yet other embodinments, the compounds of the
present invention are combined with a mixtore of the bitter tastant and the comestibly acceptable
carrier.
{81891  In some embodiments, a compoond of the mmvention and the bitter tastant, if present, are
mixed with the comestibly acceptable carrier. In other embodiments, the compound and the bitter
tastant, if present, are sprayed onto or coat the comestibly acceptable carrier. In some
embodiments, the compound of the invention 18 plated on a carbobydrate or salt, encapsulated on a
salt or a carbohydrate (spray dried), or co-crystallized with 2 potassium salt to create a "topping”
salt.
{8199} I some embodimeents, the bitter tastant is a bitter tasting salt. In some embodiments, the
bitter tastand 18 & potassiurn salt, 2 magnesium salf, or a caleimim salt. In some embodiments, the
bitter tastant is a potassivrn salt. In some embodiments, the bitter tastant 1s KC1 In other

embodireents, the bitter tastant is potassinm lactate,
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{8191]  In some embodiments, the edible composition further comprises a sodinm salt. In some
embodiments, the edible composition further comprises MaCl, In other embodiments, the edible
composition further compnses sodivm {actate, In further embodiments, the edible composition
further comprises sugar,

{81921 I some embodinents, the methods of preparing ap edible composition further coraprise
adding one or more additional components selected fror the group counsisting of preservatives,
wutritives, flavorants or flavor modifiers, which may lack an isherent flavor. o some
embodimaents, the methods of preparing an edible composition further coraprise adding one or more
additional flavor modifiers.

{81931 I some embodinents, the edible composition is a consurner product.

Method of preparing a food product

{8194] According to another aspect, the inveption provides a method of preparing an edible
composition, wherein the edible composition is a food product. The method comprises: (a)
providing a foodstuff; and (b) adding to the foodstwif of (2} 2 compound of Fornmia (1),

Forrouia {I1), Forowla (I1T}, or Formula (IV), as described herein, or combinations thereof, or any
one of Compounds 1-8, as described herein, or combinations thereof. In some embodiments, the
compound of the invention is added in the fonn of an edible composition comprising the conpound
of the invention.

{#195]  In some embodiments, the foodstuff in (a) is inherently bitter. In such erabodiments, the
food stuff may inherently contain a bifter tastant. In some embodiments, the inherent bitter tastant
is a bitter tasting salt. In some embodiments, the inherent bitter tastant is a potassium salt, a
magnesium salt, or a calcium salt. In some embodiments, the inherent bitter tastant is a potassium
salt. In some embodiments, the inherent bitter tastant is KCL In other embodiments, the inherent
bitter tastant is potassium lactate.

{8196} In some embodinents, the method comprises: {a) providing a food product; and (b) adding
fo the food product of (a) a compound of Formuta (£}, Formela (1), Formmuda (1), or Formmula (IV),
as described herein, or combations thereof, or any one of Compounds 1-8, as described herein, or
combinations thereof. In some embodiments, the compound of the invention 1s added in the form
of an edible composition comprising the componnd of the invention.

{81971 In some embodiments, the food product in (a) comprises a bitter tastant. In some
embodiments, the bitter tastant is a bitter tasting salt. In some embodiments, the bitter tastant is a
potassivm salt, 4 magnestam salt, or a calerum salt. In some embodiments, the bitter tastant is a
potassium salt. In some embodiments, the bitter tastant is KCL In other embodiments, the bitter
tastant 1s potassiurs lactate.

{8198} I some embodinents, the method of preparing a food product farther comprises: (¢}
adding a bitter tastant, In some embodiments, the bitter tastant i a potassiarg salt, such as KO or
potassivm factate, In specific embodireents, the potassium salt is KCL In some embodiments, the

itter tastant 15 added before the compound of the present wvention. Iu other embodineents, the
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bitter tastant 1s added after the compoond of the present invention. In some embodiments, the
compound of the mvention 18 added with the bitter tastant. In some embodiments, the compoonnd of
the present invention is combined with the bitter tastant and then combined with the foodstuff or
food prodoct. In other embodiments, the compound of the present invention is combined
sequentialty with the foodstuff or food product and then the bitter tastant. Jo yet other
embodireents, the compound of the present invention s combined with a mixture of the bitter
tastant aad the foodstuff or food product.

{8199] In some embodireents, the compound and the bitter tastant, 1 present, are mixed with the
foodstuff, In other embodiments, the compound and the bitter tastant, if present, are sprayed onfo
or coat the foodstuff. Tu soree erabodiments, the compound of the nvention is plated on a
carbohydrate or salt, encapsulated on a salt or a carbohydrate (spray dried), or co-crystallized with a
potassium salt to create a "topping” salt.

{62608] In some embodiments, the bitter tastant is a bitter tasting salt. In some embodiments, the
bitter tastant is a potassinm salt, 2 magnesium salt, or a calcium salt. In some embodiments, the
bitfer tastant i3 a potassinim salt. In some embodiments, the bitter tastant 3s KCL In other
embodinents, the bitter tastant is potassiunt Jactate.

{6201} In some embodiments, the food product further comprises a sodium salt. In some
embodiments, the food product further comprises NaClL In other embodiments, the food product
further comprises sodium lactate. In further embodiments, the food product further comprises
sugar.

{6202] In some embodiments, the methods of preparing a food product further comprise adding
one or more additional components selected from the group consisting of preservatives, mitritives,

flavorants or flavor modifiers, which may tack an inherent flavor.

Methed of preparing a pharisacsutical compaosition

{82083} According to another aspect, the invention provides a method of preparing an edible
composition, wherein the edible composition is 2 pharmaceutical corposiion. The method
comprises: (a} providing a pharmacestically active ingredient; and (b) adding to the
pharmaceuatically active ingredient of () a compound of Fornmla (1), Formula (1T}, Formula (1), or
Formala (FV), as described herein, or combinations thereof, or any one of Compounds 1-8, as
described herein, or combinations thereof, with the pharmacentically active ingredient. In some
embodiments, the compoond of the mvention is added in the form of an edible composition
comprising the compound of the invention.

{8284]  In some embodiments, the pharmacentically active ingredient i (a) is inherently bitter. In
such embodiments, the pharmacestically active ingredient may inherently contain a bitter tastaot.
I some embodiments, the inherent bitter tastant 18 a bitfer tasting salt, In some embodiments, the
wherent bitter fastant is a potassivm salt, a magnesium salt, or a calcium salt. In some

embadiraents, the inherent bifter tastant is a potassinm salt,
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{8285]  In some embodiments, the method of preparing a pharmaceutical composition further
comprises: {¢) adding a bitter tastant. {n some embodiments, the bitter tastant 1s a potassium salt.
In some embodiments, the potassiym salt is KCI or potassium tactate. In specific embodiments, the

potassivm salt is KCL In some embodiments, the bitter tastant is added before the compound of the

L

present invention, In other erubodiments, the hitter tastant is added aficr the compound of the

present invention, In some embodiments, the bitter tastant i3 added with the compound of the

wvention. In some embodiments, the corpound of the present mvention s combined with the
bitter tastant and then combioed with the pharmaceuntically active ingredicnt. In other
embadinents, the componnd of the present invention is cornbined sequentially with the

10 pharmaceutically active ingredient and then the bitter tastant. In yet other embodirnents, the
cornpound of the present invention 1s corabined with a ruixture of the bitter tastant and the
pharmaceutically active ingredient.

{6286] In some embodiments, the conmpound and the bitter tastant, if present, are mixed with the
pharmaceutically active ingredient. In other embodiments, the comapound and the bitter tastant, if

15 present, are sprayed onto or coat the pharmaceutical composition. o some embodiments, the
compound of the invention is encapsulated with the pharmaceutically active ingredient. b some
embodiments, the compound of the invention is in a form such that the rate of release is regulated
vis a vis the rate of release of the bitter tastant, which in some embodiments is the pharmaceutically
active ingredient.

20 {6287} In some embodiments, the bitter tastant is a bitter tasting salt. In some embodiments, the
bitter tastant s a potassigm salt, & magnesium salt, or a calcium salt. In some entbodiments, the
bitter tastant is a potassium salt. In some embodiments, the bitter tastant is KCL In other
embodiments, the bitter tastant is potassium lactate.

{6288} In some embodiments, the pharmaceutical composition further comprises a sodium zalt.

25 In some embodiments, the pharmaceutical composition further comprises NaCl In other
embodiments, the pharmaceutical composition further comprises sodinm lactate. In forther
embodiments, the pharmaceutical composition further comprises sugar,

{82891 In some embodiments, the pharmaceutical composition further comprises a
pharmaceutically acceptable carrier. Pharmaceutically acceptable carriers that may be used in these

30 composttions inclode, but are not imited to, 1on exchangers, aluming, abuminum stearate, lecithin,
serum profeins such as uman serum alburain, buffer substances such as phosphates, glycine, sorbie
acid, potassivm sorbate, partial glyceride mixtures of saturated vegetable fatty acids, water, sakts or
clectrolytes such as protamine sulfate, disodin hydrogen phosphate, potassium hydrogen
phosphate, sodium chloride, zione salts, colloidal silica, magnesium trisilicate, polyviayl

35 pyrrofidone, cellulose-based substances, polyethylene glyeol, sodiar carboxymethyleetiulose,

polyacrylates, waxes, polyethylene-polyoxypropylene-block polymers, polyethylene glyeol and

wouol fat.
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{8218]  In some embodiments, the methods of preparing a pharmaceutical composition farther
comprise adding one or more additional components selected from the group consisting of

preservatives, nutritives, flavorants or flavor modifiers, winch may lack an inherent flavor,

Method of reducing oy eliminating the perception of hitter ¢aste in a subject

{8213} According to another aspect, the invention provides a method of reducing or eliminating
the perception of bitter taste in a subject. The method comprises the use of an edible composition
comprising a corapound according to Formula (1), Forowla (31}, Forraula (HE), or Forraula (TV), as
described herem, or combinations thereof, or any one of Compounds 1-8, as described herein, or
combinations thereof.

{6212] The method can be used to reduce or elirninate bitter taste in any edible composttion,
mcluding a foodstuff, food product, pharmacentical composition or consumer product. The edible
composition may be in any form. In some embodirnents, the composition is in the form of, for
exaruple, a gurg, lozenge, savce, condirnent, rueat maix, meat siorry, paste, suspension, spread,
coating, a iquid, 2 gel, an erulsion, granules, or scasoning.

{8213} In some embodiments the edible composition is vtilized by, for example, placement in the
oral cavity or by ingestion. In some embodirsents, the edible composition is placed in the oral
cavity or ingested before a bitter food stuff, food product, pharmaceutical composition or consuraer
product. Tn somee emmbodiments, the edible composition is placed in the oral cavity or ingested
concurrently with a bitter food stuff, food product, pharmaceutical composition or conswmer
product, either as a separate edible composition or by incorporation in the bitter food stuff, food
product, pharmaceutical composition or consumer product. In some embodiments, the edible
composition is placed in the oral cavity or ingested after a bitter food stuff, food product,
pharmaceutical composition or consumer product. For example, a compound of the invention can
be combined with foodstuffs or food products to reduce the bitter taste of a food product.
Alternatively, a compound of the invention can be used, for example, in a lozenge or gum for use

after exposure to a bitter food stuff, food product, pharmaceutical conposition or consumer product

g
[}
AN

e.g., to reduce or ehiminate a bitter aftertaste).

Method of reducing the amount of sedivm in an edible conposition

{8214} According to another embodiment, the invention provides a method of reducing the
amovnt of sodivm in an edible composition, such as a food product, a pharmaceutical composition
or a consumer product. In some embodiments, the invention provides a method of redocing the
amount of a sodiom containing compound 1 an edible composition, such as a food prodact, a
pharmaceutical composition or a consumer product. In another embodiment, the invention provides
a method of redacing the amount of NaCl in an edible composition, such a3 a food product, a
pharmaceutical composition or a conssmer product. In asother embodiment, the invention provides
a method of reducing the amount of sodiura lactate 10 an edible composition, such as a food

product, a pharmaceutical corgposition or a consumer product. In some ercbodiments, the sodiom



WO 2013/058758 PCT/US2011/057146

1

o)

L

0

20

(4]

salt is replaced with 2 non-sodium salt. In some embodiments, the nou-sodium salt is a caleim
salt, 2 magpesivm salt, or a potassiom salt. In some embodiments, the non-sodium salt is a
potassium salt,
{8235] In some embodiments, the method comprises: (a) replacing an amount of a sodium salt
used 1 preparing an edible coraposition with an amoont of a potassivrn salf; and (b} incorporating
nto the edible composition an effective amount of a compound of Formwia (0, Foomula (1),
Formula (311), or Foruwala (IV), as described berein, or combinations thereof, or any one of
Compounds -8, as deseribed hereln, or combmations thereof, In some embodiments, the
compound of the ivention is added i the form of an edible composition comprising the compound
of the invention,
{8216] I some embodimeents, the method of reducing the amount of sodium in an edible
composition comprises the steps oft (a) ingesting a first edible corposition, in which an amount of
a sodium salt has been replaced with an amount of a potassium salt; and (b) tngesting a second
edible compound, which comprises a corapound of the invention. In some embodiments, the first
edible composition is ingested before the second edible composition. In some embodiments, the
first edible composition is ingested after the second edible composition. In some embodiments, the
first edible composition is ingested concurrently with the second edible composition.
{{BZ I7}  In some embodiments, the edible composition is a food product. In some embodiments,
edible composition is a pharmaceutical composition. In some embodiments, the edible
composition 18 a consuimner product
{6218] In some embodiments, the potassiam salt 1s added to the edible composition prior to
addition of an effective amount of a compound of the invention. In some embodiments, the
potassium salt i3 added to the edible composition subsequent to addition of an effective amount of 2
compound of the invention. In some embodiments, the potassinm salt iz added to the edible
composition concurrent with addition of an effective amoont of a compound of the invention,
{6219] In some embodiments, the amount of sodium replaced in the edible composition in step (2}
18 an amount sufficient to maintain or restore the health of a subject. In some embodiments, the
amount of sodinm replaced in the edible composition is an amount sufficient o decrease
hypertension m a subject. In some embodiments, the amount of sodivm replaced by potassium in
the edible composition 1s an amount sufficient to change the texture or freezing point of the edible
5%,

5 »

6%, T%, 8%, 9%. 10%., 1 5%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, S5%, 60%, 65%, T0% T5%,

composition. In some embodiraents, the araount of sodinm replaced is vp to 1%, 2%, 3%, 4%

80%, 855, 90%, 95% or 160%. These amounts are not roeant 1o be hmiting, and increments
between the recited percentages are specifically envisioned as part of the invention,

{82207 1o some ernbodiments, the amount of compoued added in step (b) reduces the perception
of bitter taste in the sobject. The bitter faste is completely reduced or partially redoced. Insome
erabodiments, the perception of saliy taste 1s mawtained.

{8221} In some embodiments, the amount of compound added in step (b) is sufficicot to perrait

replacement of up to 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 15%, 20%, 25%, 30%, 35%,



WO 2013/058758 PCT/US2011/057146

-84 .

40%, 45%, 50%, 53%, 60%, 63%, T0% 75%, 88%, 85%, 90%, 85% or 100% of the amount of
sodium present in the edible composition with potassium. These amoouts are not meant o be
{imiting, and increments between the recited percentages are specifically envisioned as part of the

nvention. In some embodiments, the amount of compovnd added in step (b) 1s sufficient (o permit

L

replacement of up to 25% of the amouvnt of sodinm present 1o the edible corposition with
potassiom. In other embodiments, the amount of compound added in step (b} is sufficient to peront
replacement of up to 50% of the amouvnt of sodmm present 18 the edible corposition with
potassivm, In other embodiments, the amount of compound added in step (b} is sufficient to perrot
replacement of up to 75% of the amnovnt of sodinm present in the edible composition with
10 potassiom, I yet other erabodiments, the amouat of compouvnd added in step (b) is sufficient to
perrait replacernent of up to 100% of the amount of sodium present in the edible composition with
potassimn.
{62221 In some embodiments, the method of reducing the amount of sodium in an edibie
composition further comprises adding one or more additional components selected from the group
15 consisting of preservatives, nutritives, flavorants or flavor modifiers, which may lack an inherent
flavor.
{6223} In some embodiments, the method comprises: (&) replacing an amount of NaCl used in
preparing an edible composition with an amount of KCl; and (b) incorporating into the edible
composition an effective amount of a compound of Formula (I}, Formula (11}, Formula (1fI), or
20 Fornmila (1V), as described herein, or combinations thereof, or any one of Compounds 1-8, as
deseribed herem, or combinations thereof,
{8224} In some embodiments, the method of reducing the amounnt of sodium in an edible
composition comprises the steps of! (a) ingesting a first edible composition, in which an amount of
NaCi has been replaced with an amount of KCl; and {b) ingesting a second edible compound, which
25 comprises a compound of the invention. In some embodunents, the first edible composition s
ingested before the second edible composition. In some embodiments, the first edible composition
is ingested after the second edible composition. In some embodiments, the first edible composition
18 ingested concurrently with the second edible composition.
{8225] In some embodiments, the edible composition is a food product. In some embodiments,
30 the edible composition 1s a pharmaceutical composittion. In some ernbodiments, the edible
composition is a consumer product.
{8226] In some embodiments, the KClis added to the cdible compaesition prior to addition of an
effective amount of a compouvnd of the rovention. In sorae ercbodiments, the KO1 is added to the
edible composition subsequent to addition of an effective amount of a compouvnd of the Wwvention.
35 In some erobodiments, the KC1is added to the edible composition concurrent with addition of an
effective amount of a compound of the ravenion.
{8227F  Iu some embodiments, the amount of NaCl replaced by KCi i the edible composition in
step (a} is an arnount sufficient to maintain or restore the health of a subject. In some embodinents,

the amount of NaCl replaced by K1 in the edible composition is an amount sufficient to decrease
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hypertension in a sabject. In some embodiments, the amount of NaCl replaced by KOl in the edible
composition is an amount sufficient to change the texture or freezing point of the edible
composition. In some embodunents, the amount of NaCl replaced by KCl s up to 1%, 2%, 3%,
4%, 5%, 6%, 7%, 8%, 9%, 10%, 15%, 20%, 25%, 38%, 35%, 40%, 45%, 50%, 55%., 60%, 65%,
T0% 75%, 80%, 85%, 90%, 95% or 100%. These amounts are not meant to be limiting, and
ncrements between the recited percentages are specifically envisioned as part of the ipvention.
{8228] I some embodinents, the amount of coropound added 1 step (b} reduces the perception
of bitter taste 1 the subject. The bitter taste is completely veduced or partially reduced. In some
embodiraents, the perception of salty aste is maintained.
{82291 Insome embodiments, the amount of compound added 1 step (b} is sufficient to permit
replacerment of up to 1%, 2%, 3%, 4%, 3%, 6%, 7%, 8%, 9%, 10%, 15%, 20%, 25%, 30%, 35%,
406%, 45%, 50%, 35%, 60%, 65%, 70% 75%, 8G%%, 85%, 90%, 95% or 100% of the amount of
NaCl present in the edible composition with KCL. These amounts are not meant to be limiting, and
increments between the recited percentages are specifically envisioned as part of the invention. Tu
some emnbodiments, the amount of compound added i step (b) is sufficient to permit replaceraent
of up to 25% of the amonnt of Na(l present in the edible composition with KCI In other
embodiments, the amount of compound added in step (b) is sufficient to permit replacement of up
to 50% of the amount of NaCl present in the edible composition with KCL In other embodinents,
the amount of compound added in step (b) is sufficient to permit replacement of ap to 75% of the
amount of NaCl present in the edible composition with KCL  In yet other embodiments, the amount
of compound added in step {b) is sufficient to permit replacenient of up to 100% of the amount of
Na(’l present in the edible composition with KCL
{8236} In some embodiments, the method of reducing the amounnt of NaCl in an edible
composition or food product comprises maintaining a salty flavor.
{6231] In some embodiments, the method of reducing the amovut of NaCl in an edible
composition further comprises adding one or more additional components selected from the group
consisting of preservatives, nutritives, flavorants or flavor modifiers, which may lack an inherent
flavor,
{6232] In other embodiments, the method of reducing the amount of sodinm in an edible
composition comprises: (a) replacing an amoont of sodium lactate present 1 the edible composition
with an areount of potassiom lactate; and (b) recorporating into the edible composition an effective
arnount of 2 componnd of Forraula (I3, Formuta (1T}, Formula (1), or Formula (IV), as described
herem, or combinations thereof, or any one of Compounds -8, as described berein, or
combinations thereof.
{8233} In some embodiments, the method of reducing the amount of sodium 1 an edibie
composition comprises the steps of (a) ingesting a first edible composition, 1a which as amount of
sodim tactate has been replaced with an amount of potassium lactate; and (b) mgesting a second
edible compound, which comprises a compound of the invention. In some embodiments, the first

edible composition is ingested before the second edible composition. In some embodiments, the
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frest edible composition s ingested after the second edible composition. In some embodiments, the
frest edible composition s ingested concurrently with the second edible composition.
{8234] In some embodiments, the edible composition 18 a food product. In some embodiments,

the edible composition 13 a pharmacentical composition. In some embodiments, the edible

L

corpposifion is a copsuner product.
{8235] I some embodinents, the potassinm lactate is added to the edible composition prior o
addition of an cffective amount of a coropound of the iavention. In some embodiraents, the
potassivm Iactate 15 added to the edible coraposition subsequent to addition of an effective arnovnt
of a compound of the invention. In some embodirtents, the potassium Jactate 18 added to the edible
10 corpposition concurrent with addition of ap effective amount of a compound of the mvention.
{8236] I some embodinents, the ameount of sediwm lactate replaced by potassium lactate i the
edible composition in step (a) is an amount sufficient to maintain or restore the health of a subject
In some embodiments, the amount of sodium lactate replaced by potassium lactate in the edible
composition is an amount sufficient to decrease hypertension in a subject. Tn some ernbodiments,
15 the amount of sodium Jactate replaced by potassiun factate in the edible composition is an amount
sufficient to change the texture or freezing point of the edible composition. In some embodiments,
the amount of sodium lactate replaced by potassium lactate is up to 1%, 2%, 3%, 4%, 5%, 6%, 7%,
8%, 9%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70% 75%, 8(%4,
83Y%%, 90%, 95% or 100%. These amounts are not meant to be fimiting, and increments between the
20 recited percentages are specifically envisioned as part of the invention.
{6237} In some embodiments, the amount of compound added in step (b) reduces the perception
of bitter taste in the subject. The bitter taste is completely reduced or partially reduced. In some
embodiments, the perception of salty taste is mamntained.
{6238} In some embodiments, the amount of compound added in step (b) is sufficient to permit
25 replacement of up to 1%, 2%, 3%, 4%, $%, 6%, 7%, 8%, 9%, 18%, 15%, 20%, 25%, 30%, 35%,
4054, 45%, 50%, 55%, 60%, 65%, 70% 75%, 8G%, 85%, 90Y%, 95% or 100% of the amount of
sodram factate present in the edible composition with potassivm lactate. These amounts are not
meant to be hmiting, and increments between the recited percentages are specifically envisioned as
part of the invention. In some embodiments, the amount of compound added in step (b) is
30 sufficient o permit replacement of up to 25% of the amount of sodivm lactate present in the edible
composition with potasstum Jactate. In other embodiments, the amount of compound added in step
(b} 1s sufficient to permit replacement of up 1o $0% of the amount of sodivm lactate present tn the
edible composition with potassium Jactate, In other embodiments, the amount of componund added
m step (b) is sufficient to perrat replacement of ap to 75% of the armount of sodivim Jactate present
35 it the edible composition with potassinm Jactate. In yet other erobodiments, the amount of
compound added in stop (b) 1s sufficient to permit replacement of up to 100% of the amount of
sodion lactate present in the edible composition with potassiwm lactate,
{6239] In some embodiments, the method of reducing the amount of sodium lactate in an edible

composition or food product comprises maintaining the preservation of the food product.
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{8249] In some embodiments, the method of reducing the amount of sodinm factate in an edible
composition further comprises adding one or more additional compouents selected from the group
consisting of preservatives, mutritives, flavorauts or flavor modifiers, which may lack an inherent

flavor.

Method of reducing the amount of sugar in an edible compesition or feod product

{6241] According to another embodiment, the invention provides a method of redocing the
arsovnt of sugar 1n ap edible composition, In some embodiments, the method comprises: (a)
replacing an arcount of sugar used in preparing an edible composition with an amount of
Acesulfame K and (b) incorporating mto the edible coruposition an effective amount of a
compound of Forraula (1), Forowla (11}, Foooula (110, or Forraula (IV), as deseribed herein, or
combinations thereof, or any one of Compounds (-8, as described herein, or combinations thereof.
{8242} In some embodiments, the edible composition is a food product, In some embodiments,
the edible composition is a phaoaceutical corsposition. In sorne ercbodiments, the edible
composition is a consumer product.
{6243] In some embodiments, the Acesulfame X is added to the edible composition prior to
addition of an cffective amount of a compound of the invention. In some embodiments, the
Acesulfame K is added to the edible composition subsequent to addition of an effective amount of a
compound of the invention. In some embodiments, the Acesulfame X is added to the edible
composition concurrent with addition of an effective amount of 2 compound of the invention.
{8244] In some embodiments, the amount of sugar replaced in the edible composition in (8} is an
amount sufficient to maintain or restore the health of a subject. In some embodiments, the amount
of sugar replaced in the edible composition is an amount sufficient to result in weight loss ina
subject. In some embodiments, the amount of sugar replaced by Acesulfame K i the edible
composttion is an amount sufficient to alleviate the effects of, or treat, a discase associated with
sugar consunmption or excessive weight of the subject (e.g., disbetes). In some embodiments, the
amount of sugar replaced by Acesudfame K is up to 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%,
15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70% 75%, 80%, B5%, 90%, 95% or
180%. These amounts are not meant to be Hmiting, and merements between the recited percentages
are speeifically envisioned as part of the invention.
{8245] In some embodiments, the amoovut of compound added m {(b) reduces the perception of
bitter taste in the subject. The bitter taste is completely reduced or partially redoced. In some
embodiments, the perception of sweet taste is maintained.
{8246] In some embodiments, the amoont of compound added i step (b} is sufficient to permit
eplacement of up to 1%, 2%, 3%, 4%, 3%, 6%, 7%, 8%, 9%, 10%, 15%, 20%, 25%, 30%, 335%,
40%, 45%, 50%, 35%, 60%, 65%, T0% 75%, 80%, 83%, 90%, 95% or 100% of the amount of
sugar present 1 the edible corposition with Acesulfame K. These amounts are not raeant 10 be
{imiting, and increments between the recited percentages are specifically envisioned as part of the

nvention. In some erobodiments, the amount of componad added i step (b) 1s sufficient to permit
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replacement of up to 25% of the amoont of sugar present i the edible composition with
Acesplfame K. In other embodiments, the amount of compounnd added in step (b) 18 sufficient to
pernut replacement of up to 30% of the amoont of sugar present m the edible composition with
Acesplfame Ko In other embodiments, the amount of compound added in step (b) 18 sufficient to
permit replacement of up to 75% of the amount of sugar present i the edible coraposition with
Acesulfame K. In yet other embodiments, the arsovnt of compound added 1o step (b) is sufficient
to permit replacement of up to 100% of the amount of sugar present in the edible composition with
Acesulfame K.

{8247} In some embodireents, the method of reducing the amount of sugar in an edible
composition comprises mamtatnng a sweet flavor,

{8248} I some embodinents, the method of reducing the amount of sugar in ax edible
composition or foad product further comprises adding one or more additional coraponents selected
from the group consisting of preservatives, nutritives, flavorants or flavor medifiers, which may

lack an inberent flavor.

Method of reducing sedium intake of 3 subject

{8249] According to another embodiment, the invention provides a nethod of reducing sodimn
ntake of a subject. In some erubediments, the method comprises the step of providing an edible
composition of the present mvention to the subject, wherein ali or a portion of the sodium salis in
the edible composition is replaced with one or more non-sodium salts, and wherein the edible
composition comprises a compound of the present invention. In some embodiments, the non-
sodinm salt is a caleiom salt, a magnesium salt, or a potassium salt. In some embodiments, the non-
sodinm salt is a potassium salt. In some embodiments, the edible composition is a food product. In
some entbodiments, the edible composition is a pharmaceutical composition. In some
embodiments, the edible composition is a consumer product. In some embodinents the sodium salt
is Na(l and the potassium salt is KCl. In some embodiments, the sodium salt is sodium lactate and
the potassium salt 13 potassium lactate.

{8289] In some embodiments, the methods of reducing sodrom intake of a subject further
comprise the step of identifying a subject in peed thereof. The skilled worker would be able to
identify a subject in need of reducing sodivm infake, Non-Hmting examples of such subjects
inchude subjects that suffer from any one or more of the following disorders: hypernatrena,
hypertension, cardiovascular discase, edema, seizres due to cerebral edema, debydration (due to
excess sweating, diarthea, urinary tract disorders or diyretics), diabetes nsipidos, Conn's syndrome,
and Cushing's syndrome.

{82511 I some embodinents, the ameoont of the sodiar salt replaced by a potassium salt o the
edible composition is an amount sufficient to maintain of restore the health of a subject. In some
embaodiraents, the areount of the sodiur salt replaced by a potassiur salt m the edible coraposition
is an amount sufficient to decrease bypertension tn a subject. Tn some embodiments, the amount of

the sodior salt repiaced by a potassiom salt 1o the edible coraposition is up o 1%, 2%, 3%, 4%,
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$%, 6%, T%, 8%, 9%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, S0%, 35%, 60%, 65%, 70%
75%, 80%, 85%, 90%, 95% or 100%. These amounts are not meant to be limiting, and increments
between the recited percentages are specifically envisioned as part of the invention. In some
embodiments, a subject's daily sodium tatake is less than 2560 mg/day, less than 2086 mg/day, less
than 150G mg/day, less than 1000 mg/day, or less than 500 mg/day, where desirable.

{8252]  In some embodireents, the amnovnt of the componund of the invention added to the edible
composition is sufficient to permit reduction of a subject's sodiur inteke by up to 1%, 2%, 3%, 4%,
5%, 6%, T%, &%, 9%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 43%, 30%, $5%, 60%, 65%, T0%

0, 80%, 85%, 90%, 95% or 100%. These amounts are not meant (o be limiting, and increments
hetween the recited percentages are specifically envisioned as part of the invension. Tn sore
embodireents, the amount of corapound of the invention added to the edible composition is
sufficient to permit reduction of the subject’s sodium intake by up to 25%. In other embodinients,
the amount of compound of the invention added to the edible composition is sufficient to permit
reduction of the subject's sodium intake by up to 50%. In other erubodiments, the amount of
compound of the invention added to the edible composition is sufficient to pernut reduction of the
subject's sodiunt intake by up 10 75%. In vet other cmbodiments, the amount of corapound of the
invention added to the edible composition is sufficient fo permit reduction of the sabject's sodium
intake by up to 160%.

{8283} In some embodiments, the method of reducing sodinm intake of a subject further
comprises adding one or more additional components selected from the group consisting of

preservatives, nutritives, flavorants or flavor modifiers, which may lack an inherent flavor.

Methed of reducing sugar intake of 2 subject

{8284] According to another embodiment, the invention provides a method of reducing sugar
intake of a subject. In some embodiments, the method comprises the step of providing an edible
composition of the present mvention to the subject, wherein all or a portion of the sugar in the
edible composition is replaced with Acesulfame K, and wherein the edible composition comprises a
compound of the present inventtion. In some embodiments, the edible composition s a food
product. In some embodiments, the edible composition is a pharmaceutical composttion. In some
embodiments, the edible composition is a consurmer product.

{8285] In some embodiments, the methods of reducing sugar intake of a subject further comprise
the step of Wdentifying a subject 10 ueed thereof. The skilled worker would be able to identify a
subject in need of reducing sugar intake. Non-limiting examples of such subjects include subjects
that suffer from any one or more of the following disorders: diabetes, pre-diabetes, tusubin
resistance, obesity, excessive weight, and hyperglycerma.

{8256] I some embodinents, the amnount of sugar replaced by Acesulfame K in the edible
composition is an amount sufficient to mamtain or restore the health of a subject. o some
embodiraents, the araount of sugar replaced by Acesplfame K in the edible composition is an

amount sufficient to result i weight loss ina subject. I some embodimentds, the araount of sugar
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replaced by Acesulfame K in the edible composition is an amount sufficient to alleviate the effects
of, or treat, a disease associated with sygar consumption or excessive weight of the subject {e.g.,
diabetes}. In some embodiments, the amount of sugar replaced by Acesulfame K the edible
cormposition is up to 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 15%, 20%, 25%, 30%, 35%,

40%, 45%, 50%, 55%, 60%, 65%, 70% 75%, 80%, 85%, 90%, 95% or 100%. These amounts are

not meant to be limiting, and increments between the recited percentages are specifically
envisioned as part of the invention. In some embodiments, the subject’s daily sugar intake is less
thap 258 g/day, less than 200 g/day, tess than |75 g/day, less than 150 g/day, less than 125 g/day,
{ess than 10D g/day, less than 75 g/day, less than 50 g/day or less than 25 g/day.

{8287} I some embodicents, the ammount of compound of the invention added to the edible
composition is sufficient to permit reduction of a subject’s sugar wtake by up to 1%, 2%, 3%, 4%,
5%, 6%, 7%, 8%, 9%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 43%, 50%, 55%, 60%, 65%, 70%
75%, 80%, 85%, 90%, 95% or 100%. These amounts are not meant to be limiting, and increments
between the recited percentages are specifically envisioned as part of the invention. Tn some
embodiments, the amnount of compound of the invention added to the edible composition is
sufficient to permit reduction of a subject’s sugar intake by up to 25%. In other embodinients, the
amourt of compound of the invention added to the edible composition is sufficient to permit
reduction of a subject’s sugar intake by up to 50%. In other embodiments, the amount of compound
of the invention added to the edible composition is sufficient to permit reduction of a subject’s sugar
intake by up to 75%. In yet other embodiments, the amount of compound of the invention added to
the edible composition is sufficient fo permit reduction of a subject's sugar intake by up to 160%.
{8258} In some embodiments, the method of method of reducing sugar intake of a subject further
comprises adding one or more additional components selected from the group consisting of

preservatives, nutritives, flavorants or flavor modifiers, which may fack an inherent flavor.

Methed of reducing bitter taste of an edible compuosition

{8288] According to another embodiment, the mvention provides methods of redocing the bitter
taste in an edible composition. In some embodiments, the edible composition is a food product. In
some embodiments, the edible composition i1s a pharmaceuatical composition. In some
embodiments, the edible composition is a consurmer product.

{82601 In one embodiment, the method comprises: (a) adding an effective amount of a compound
of Formuda (1), Formmla (1), Formuala (1), or Formmila (IV), as described herein, or combinations
thereof, or any one of Compounds 1-8, as described herein, or combinations thereof, to an edible
composition such that bitter taste is reduced.

{8261} I alternate embodiments, the method comprises: {3} ingesting an effective amoont of a
compound of Formula (), Formula (1), Forowla (U1, or Forowla (IV), as described berein, or
combinations thereof, or any one of Corapounds 1-8, as described herein, or corabinations thereof,

before, along with, or after the edible coraposition such that bitter taste is reduced.
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{8262} In some embodiments, the bitter tastant is a bitter tasting salt. In some embodiments, the
bitter tastant is a potassium salt, 2 magnesium salt, or a caleium salf. In some embodiments, the
bitter tastant is a potassivm salt. In some embodiments, the bitter tastant 18 KCL In other
embodiments, the bitter tastant is potassium lactate, In some embodiments, the bitter tastant is
inherent in the edible composition, such as in an wherently bitter foodstuft.

{8263] In some embodireents, the bitter taste is reduced by up to 1%, 2%, 3%, 4%, 3%, 6%, 7%,
8%, 9%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 78% 75%, 56%,
85%, 90%, 95% or 180%. These amounnts are not meant to be Haiting, and mcrements between the
recited percentages are specifically envisioned as part of the mvention. In some embodinents, the
bitter taste s reduced by up 1o 25%. In other embodirsents, the bitter taste is reduced by up to 50%.
In other embodiments, the bitter taste ts reduced by up to 75%. In other embodients, the bitter
taste is reduced by up to 100%.

{6264] In some embodiments, the method of reducing the bitter taste attributed to a bitter tastant
in an edible composition further comprises adding one or more additional components selected
from the group consisting of preservatives, nutritives, flavorants or flavor modifiers (which lack an

nherent flavor).

Methed of preservine an edible cormpesition

{8265]  According to another embodiment, the invention provides a method of preserving an
edible composition an edible composition comprising:

(a) providing an edible composition; and

(b} combining with the edible composition of (a} a preservative and an effective
amount of a compound of Formula (I}, Formula (1), Formula (111}, or Formula (IV), as described
herein, or combinations thereof,
{8266] In another embodiment, the method of preserving an edible composition comprises:

{(a) providing an cdible composition; and

(b} combining with the edible composition of (a} a preservative and an effective
amount of any one of Compounds 1-8, as described herem, or combinations thereof,
{8267} According to the invention, the preservative can be any bitter-tasting preservative. In
some embodiments, the preservative in (a} 13 a potassium salt. In some embodiments, the
preservative m (3 is potassiom lactate.
{8268] In some embodiments, the edible composition 1s a food product. In some embodiments,
the edible composition 13 a pharmacentical composition. In some embodiments, the edible
composition is a copsuner product.
{82697 I some embodinents, the method of preserving ap edible composition further coruprises
adding one or more additional components selected frora the group consisting of preservatives,

wtritives, flavorants or flavor raodifiers, which may lack an inherent flavor.
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Method of reducing the amount of sedium in an edible composition while preserving the
edibde composition

{8270] According to another embodiment, the invention provides a method of reducing the
ampount of sodiin in an edible composition while preserving the edible composition. In some
embodiments, the method comprises replacing an amount of sodium containing preservative used in
preparing an edible composition with an amount of potassium containing preservative and adding
an cffective amount of a compound of Formula (1}, Fornmla (11}, Formula (1), or Formula (IV), as
described herein, or combinations thereof, or any one of Compounds 1-8, as described herein, or
combinations thereof.

{8271}  In some embodinents, the method comprises replacing an amount of sodium lactate used
in preparing an edible composition with an amount of potassium lactate and adding an effective
amount of a compound of Formula (T}, Formula (1), Formula (E1), or Formuota {IV), as described
herem, or combmations thereof, or any one of Compounds 1-8, as described herem, or
combinations thereof,

{82721  In some embodiments, the edible composition 13 a food product. In some embodiments,
the edible composition 13 a pharmacentical composition. In some embodiments, the edible
composition is a consuner produc

{82731 I some embodinents, the effective amount of the compound is sufficient to permit
reduction of the arnount of sodivm lactate typically used 1 preparing an edible composition by up
to 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 15%, 20%, 25%, 38%, 35%, 40%, 45%, 50%,
55%, 60%, 65%, T0% 75%, 8G%, &5%, 90%, 33% or 100%. These amounts are not meant to be
limiting, and increments between the recited percentages are specifically eavisioned as pact of the
wvention. In some embodiments, the effective araount of the compound s sufficient fo permait
reduction of the arcount of sodium lactate typically present in an edible coraposition by up to 25%.
I other embodiments, the effective amounat of the cornpound is sufficient to peruit reduction of the
amount of sodium lactate typically present in an edible composition by up to 50%. In other
embodiments, the effective amount of the compound is sufficient to permit reduction of the amount
of sodium lactate typically present in an edible coraposition by up to 75%. In yet other
embodinents, the effective amount of the compound is sufficient to permit reduction of the amount
of sodium lactate typically present in an edible composition by up to 100%.

{8274} In some embodiments, the method of reducing the bitter taste attributed fo a bitter tastant
in an edible composition further comprises adding one or more additional components selected
from the group consisting of preservatives, nutritives, flavorants or fHavor modifiers, which may
lack an mherent flavor, In some enmbodiments, the method of reducing the amount of sodium
lactate in an edible composition while preserving the food product further comprises adding one or

more additional flavor modifiers.
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Method of inhibitine a bitter taste receptor

{8275]  According to another embodiment, the invention provides a method of inhibiting or
reducing activation and/or signaling of a bitter taste receptor. In somee embodiments, the method
comprises contacting a bitter taste receptor with a compound according to Formula (I},

Formula (i), Fornmia (11}, or Formula (IV), as described herein, or combinations thereof, or any
ong of Compounds 1-8, as described herein, or combinations thereof

{8276] In some embodiments, the method comprises contacting a bitter taste receptor with an
edible composition comprising a compound according to Formula (1), Formula (1), Formula (1D,
or Formula {1V}, as deseribed herein, or combinations thereof, or any one of Compounds 1-8, as
described herein, or combinations thereof,

{8277}  In some embodiments, the edible composition is a food product. In some embodiments,
the edible composition i1s a pharmacestical composition. {n some embodiments, the edible
composition is a copsuner product.

{8278] In some embodiments, the bitter taste receptor 18 an ex vive receptor present in, for
example, an assay. In some embodiments, the bitter taste receptor is an in vifroe receptor present in,
for example, an assay. In other embodiments, the bitter taste receptor is an in vive receptor present
in a subject. In some embodiments, the bitter taste receptor is present in the oral cavity or
gastromatestinal tract of a subject. In some emmbodiments, the bitter receptor is in the oral cavity of a
human. Insome embodiments, the bitter receptor is 1a the oral cavity of a nor-human aniroal. Ip
sorae erabodiments, the bifter receptor is in the oral cavity of an aninal model.

{8279  In some embodinents, inhibition of a bitter taste receptor will affect a physiclogical
process or condiion. Non-lirmting examples of physiological processes and conditions affected by
whibition of bitter taste receptors include bitter taste, hypertension, nauseca, emesis, effects on the
gastromatestinal tract, appetite, mitrition, nutrient absorption, satiety, hunger, diabetes, obesity,

blood glucose levels, blood glucose regulation, metabolism, diet, and eating disorders.

Preparation of the Compounds of the Invention

{8286] In some embodiments, one or more of the compounds of Formula (§), Formula (1),
Formuia (), or Formmmla (IV) are commercially avaifable, for example from commercial sources
such as Sigma-Aldrich® of St. Louis, Missouri, USA; TCT America, Portland, Oregon, USA; and
Acros Organics, Geel, Belgium; among others.

{8281} In other embodiments, one or more of the compounds of Formula (T}, Forrenla (11,
Formuia (), or Formula (1V) are prepared from commercially available reagents by routine

methods in synthetic organic chemisiry.

Compounds of Formula (I

{8282} In one embodiment, one or more compounds of Formula (1) are prepared by the moulti-step
sequence described below. One of skill 1n the art would be able to readily adapt the described

conditions for the synthesis of any of the cornpounds of Formula (1)
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{82831  The synthesis of phytol can be accomplished beginning with methylalumination (AlMe;)
of atkene Al followed by exposure to §; to generate 1odoalkene A2, A2 may then be coupled with
3-butenylmagnesiom bromide to afford alkene A3, Soch couplings may be accomplished using
copper catalysts such as, for example, Li,CuCl,. A3 may be converted to A4 using conditions
stmtilar to those vsed inthe Al to A2 conversion — L.e,, by methylalumination followed by exposure
to 1. A4 may be cross-coupled with 4-trimethylsilyl-3-butynylmageesiom bromide followed by
destlylation to yield AS. Such cross-couplings raay be accoraphshed using copper catalysts soch
as, for example, LupCoCly. Such desilylation reactions may be accomplished using, for example,
methanolic KOH. AS may then be converted to phytol via methylahumination, complexation with
7-Buld, and treatment with (CH,0), (Scheme I):

Methvlalununaton

F g

Al AZ

Coupling with 3-butenyimaguesiuis browide Met

A3

Conpling with 4-trimethyisily]-3-butynymagnesium bromide

[&4

Methylatumination,

a-Euli, (CH0),

phyiol
Scheme 1
{8284} The enantiosclective syntheses of phytol and phytol-like compounds are described in, for
example, Shouguan Huo ot al,, Organic Letiers, 3(21):3253-3256 (2001}, which is herby

ncorporated by reference.

Compounds of Formula (1L

{8285} The compounds of Formuda (H) maay be prepared in general by methods known to those
skilled in the art. Scheroe 1T below illustrates synthetic rogtes to the corapounds of Formula (1),

Other equivalent schemes, which will be readdy apparent to the ordinary skilled organic chemust,
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may alternatively be used to synthesize various portions of the molecules as illustrated by general
schemes below.

{8286] The syuthesis of Formmla (I} compounds can be accomplished beginning with
condensation of A and A7 catalyzed by a Zn catalyst, such as zine chloride, to generate A8, A8
may be converted to A% via NaBH,/CeCly mediated reduction followed by treatment of Ac, 0. A®
to A18 conversion ruay be ackieved by freatroent of A% with 1,8-Diazabicyclof5.4.0lundec-T-ene
(DBU). A1 may be treated with a Fithruro reagent, Ro-L4, to generate compounds of Formaula (1),
where Ry is a Cy-Cy alkyl, Cr-Cs alkenyl, or Cp-Cg alkynyl grovp. Alteraatively, A10 may be
treated with Dhisobutylaluminivn hydride (DIBAL-H) to generate compounds of Forrauda (1),
where Ry is H.

{8287} In one embodiment, one or more compounds of Formula (1) can be prepared according to

Scheme .

Ry Ry 1) NaBH,, CeCly; R. R
’ ' 1 R
QR COEL 7, catalyst COEt  2) Ac,0 CO,Et
S [0 o ,
Ri o” R
1 o R AcO R
A6 A7 A8
R, R RoLi Li A8
DBU \! CO,Et (e.g., e Ry R, O
- - to make compound 6) R
R (or reduction conditions 2
A10 using DIBAL-H R4
when R is H)

Scheme 1

Conapounds of Formulda (11D

{8288} In one embodiment, one or more compounds of Formula (1) is prepared by acylation of
alcohol A1 with acyl compound A32 bearing leaving group LG to afford product AL3 (Scheme

Tl

I v —_— )Mi/\)\/\ j}\
M X OH + :g/ Me” X 07 R
Al A12 A13

Scheme HI
{6289} Suitable leaving groups include those recognized in the art for acylation reactions, such as
halide (e.g., chioro, bromo, iodo), aryloxy, leaving groups associated with activated esters (e.g.,
N-suceinamide or that associated with dicyclohexylearbodiimide), and the fike. In certain
embodiments, acyl compound A7 is an acid anhydride; that is LG 18 ~-OC(OR. In some
embodiments, acylation conditions also employ an inorganic or organic base. Suitable bases
melade those recogmized in the art for such reactions, and inchude but are not imited to alkaline and
alkaline carth metal carbonates (such as Na, OOy, K,CO,, Cal0y, ete.) and bicarbonates {such as

NaHCO;, KHCO,, ete.}. Other surtable bases inchude amine bases, such as anunona, ammomam
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hydroxade, tricthylaming, pyriding, pipendine, pyrrolidine, 2,6-lutidine,
1,3-diazabicycloundec-7-ene (DBUY, 4-(dimethylaminoy-pyridine, efc.

{8298] In one particular embodiment, A12 1s an acid halide, such as an acid chiloride or bromde,
and the acylation reaction proceeds in the presence of an amine base, such as tricthylamine,
pyadine, piperidine, pyrrolidine, 2,6-Tutiding, 1,8-diazabicycloundec-7-ene (DRU},
4-{dimethylamino)-pyridineg, cic,

{8291} In another embodiment, 432 is an activated ester and acyiation proceeds uader mid
conditions that do not resulf in the generation of strong acids.

{8292] AI2 can be prepared from the corresponding carboxylic acid using routine ruethods
known in the art.

Conpounds of Formula (1V)

{8293} The componunds of Formula (IV) meay be prepared in general by methods known to those
skilled in the art. Scherne TV below lustrates synthetic routes to the compounds of Formula (IV).
Other equivalent schemes, which will be readily apparent to the ordinary skilled organic chenist,
may alternatively be used to synthesize various portions of the molecules as illustrated by general
schemes below,

{8294} The synthesis can be accomplished beginning with treatment of A8 with NaH, followe
by addition of absohite EtOH and Al4, to generate A16. Al may be converted to A17 via Raney
Ni catalyzed reduction. A17 can then be treated with oxalyl chloride to generate acyl chloride A18.
Al8 may be treated with a lithiuvm cuprate reagent, (R,),Culi, to generate compounds of Formula
IV, where R, is a C-Cg alkyl, Cp-Cy alkenyl, or Cp-Cy alkynyl group. Alternatively, A18 may be

treated with LiANO-t-Bu):H to generate compounds of Fornmia IV, where R, 1s H (Scheme IV):

0 0
|
X X X0 o] NaH, EtOH XXX Yo Raney Ni X OH
| + R —_— M —_—
<X \/ 1/\[.!/ <x | x R <x R4
Y Y Y
A7
0

A14 A15 A6

Oxalyl Chloride (Ro),CulLi X
<X N Cl orLAOtBuH (] A Re
X ,\/ R4 if Ry is H (e.g., in X ,\’ Ry
\ compound 8) 1%

Scheme IV

Examples

{8295]  In order that this invention be reore fully understond, the following examples are set forth.
These examples are for the purpose of lustration ondy and are not to be construed as limiting the

scope of the invention b any way.
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{82961 The test compounds ssed in the following examples may be obtained from commercial
vendors for synthetic and natoral compounds, such as VitasM, ChemBiv, ChemBridge,
Chromadex, Bigma Aldrich, Penta, Spectram Chemical, Vigon, and Indofine.

{8297] The faste test panelists vsed in the following examples were screened based upon and
selected for ther ability to perceive the bitter taste associated with potassium chiloride. Only
panclists capable of perceiving bitter taste participated 1u the following taste tests.

{8298] Due to the complex pature of taste perception in subjects and the mberently subjective
nature of the following expernments, individual taste fest trials roay vield different vesults fora
given cornpound. The data presented in the following Examples 1s illustrative of the taste testing
results observed.

{82997 The taste testing expertmends below were conducted with panels of varving size (e,

panels comprising varving numbers of panclists).

Example 1 Effect of test compounds on the perception of bitter taste of KCI solid-matrix

{Latin Square-2AFC),

{8380]  The effect of the test compounds on the perception of the bitfer taste of KCl o
solid-matrix foodstuffs in humans was evaluated using a "chew and spit” test using a Latin
Square-2 AFC testing method as follows,

{83831}  Two types of marinades containing Prague powder, sugar, Evian™ water, KCl and/or
NaCl in water were prepared. One marinade contained 80% KCLZ0% NaCl (by weight) (i.e.,
marinade concentration of about 18.9% Kl to give a KCl concentration of about 1.6% in the final
food product). A second marinade contained 60% KC140% NaCl (by weight) (i.e.. marinade
concentration of about 8.2% KTl to give a KCl concentration of about 1.2% i the final food
product). Conpound stock solutions were prepared by dissolving an amount of test compound in
cthanol or water {depending on the solubility of the compound) to create a Smg/mi stock
compound solotion. Enough ethanol was added to each stock compound schution o generate a final
stock compound solution containing 1% ethanol. The marinade, the stock compound schution and
ground tarkey were added to a mixing bowl, mixed at low-speed for about 2 minutes, and then
mixed at high-speed for aboot 5 numites. The marinated turkey mibxture was divided into one
pound aliguots, vacuum sealed mto food saver bags, and allowed to marinate for about 2 hours m a
refrigerator. The vacaume-scaled turkey was then cooked in an about 86°C water bath for about 30
minutes. 1f after about 30 minutes, the internal turkey terperature had not reached about 170°F, the
vacuum-sealed turkey was cooked for about ap additional 5 minwtes. The vacuure-sealed turkey
was then refrigerated for about two weeks before taste testing. KCI standards were similacly
prepared by dissolving KClmn the rannade without adding any test compound during the tukey
preparvation. NaCl standards were sirmlardy prepared by dissolving NaCl in the marinade without

adding any test corapound during the turkey preparation (NaCl standards did not contain any KC,
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{83021 The panchsts tasted portions by chewing and spitting. In order to ehiminate any effects of
sample order, a complete Latin Square design was employed so that each possible order of sample
presentation was utilized across subjects. Each sample was tested m several discrete taste test
experiments. Panelists were asked to ninse with Poland Spring™ water, cat a cracker, and wait
about 10 minwvtes between samples. o cach case, the panelists were asked to choose the sample

that tasted Jess bitter. THustrative resulis presented in Table 1.

Table 1. KCI Latin Sguare-2AFC Taste Solid Turkey

5 10.9% 1 (35/69 i
| (1.6%) 10 {48/69) 10
20 (32/69}
0.1 (33/69) i 1
. 16.9% 1(42/69) 20
N (1.6%) 10 (34/69)
20 {36/69)
0.1 (32/63) 8.1 i
. 10.9% 1 {40/63) 1
! {1.6%) 10 (28/63)
20 (24/63)
0.1 (46/78) 10 10
R 10.9% 1¢37/78) 20
{1.6%) 10 {47/78}
20 (42/783
100 - - -
Standard (*;}. (:i?;
Exaraple 2 Effect of test compounds on the perception of bitter taste of KCl food productin
burmaus using a Latin Square two-alternative forced choice method (Latin Square-
2AFCY,

{8383] The effect of the test compounds on the perception of the bitter taste of KCl in prepared
food products in humans was evaluated using a "chew and spit™ test using a Latin Square-2AFC
testing method as follows.

{8384] Edible KCI food products ("KCl test food product) were prepared according to the
following nstructions. 6 cups water were boiled in stainless stee] potto a ‘rolling” boil. Oncea
roiling boil was achieved, 166.5 grams of pasta were added to the boiling water. The pasta was
stirved briefly to prevent the pasta from sticking to the pot. The pasta was boiled for 8.5 nuautes
and drained 1n a staindess steel colander. The pasta was shaken (approximately 15 times back and

forth and twice up and down) to remove excess water. The drained pasta was retumed to the
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starnless steel pot, and 56 grams (4 tablespoons) Land O'Lakes™ unsalted botter was added to the
hot pasta. When the unsalted buotter was half melted, 39.5 grams cheese powder {containing the
KCH) was added in the center of the pasta. Separately, test compound was difuted in § ml of
propylene glyeol (PG, altematively the test compound may also be diluted in 2 mitk stock solotion
or a butter oif stock solution) and the resulting solrtion added to 99 mi of mitk. 63 rol of the
PG/midk solution was poured around cheese powder and gently folded into the pasta with a stainless
steel spoon ta order to avoid cheese clumping on spoon. KU standards were similarty preparved by
adding milk without any test corppound. NaCl standards were similardy prepared by adding cheese
powder comprising NaCl and railk without any test compound (Nall standards did oot contain any
KCh.

{8385] The panchsts tasted portions by chewing and spitting. In order to ehminate any effects of
sampie arder, a complete Latin Square design was coploved so that each possible order of sampie
presentation was utilized across subjects. Each sample was tested 1o several diserete taste test
cxperiments. Paneclists were asked to gnse with Poland Spring™ water, cat a cracker, and watt
about 10 minutes between samples. In each case, the panelists were asked to choose the sample

that tasted less bitter. [Hustrative results presented in Table 2.

Table 2. K1 Latin Square-2ZAFC Taste Macaroni and Cheese

10 (28/50) 10
20 (20/49)

Stapdard 3.7%{
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We claim:

1. A composition compnising a compound according to Formula (I):

e

Fornwida (1),
or a comestibly or biologically acceptable salt or derivative thereof, or an enantiomer or
diastereomer thercof,
wherein, as valence and stability permit:
10 XizSor(;
each R is independently H, C)-Cg alkyl, Co-Cy alkenyl, or Cp-Cy athynyly
wherein the dotted bond indicates an optional carbon-carbon double bonds; and
wherein the composition is edible and capable of reducing bitter taste of a bitter

tastant.

(4
S}

The composition according to claim 1, wherein as valence and stability
perpit:

XisSor(;

each R is independently H, C;-C; alkyvl, C,-C, alkenyl, or C;-C; alkynyl; and

wherein the dotted bond indicates an optional carbon- carbon double bond.

20

(VS

The coraposition according to claim {, wherein as valence and stability

T

permit:

[
£

Xis{y
cach R is independently H, C,-C; alkyl, C;-C; alkenyl, or C5-C; alkynyl; and

wherein the dotted bond ndicates an optional carbon- carbon double bond.

25 4. The composition according to claim 1, wheretn as valence and stability
permit:
XisSorQ;
each R is independently H or C-C; alkyl; and

wherein the dotted bond mdicates an optional carbon- carbon double bond.

30 5. The composition according to claim 1, wherein as valence and stability
permit:

Xis
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each R is independently H or C-C; alkyl; and

wherein the dotted bond indicates an optional carbon- carbon double bond.

6. The composifion according to claim 1, wherein said comapound according to

Formula (I} is selected from:

Compound

g X

Compound
2

Compound
3

Compound

4

and

Compound

5 X

OH |

5 comestibly or biologically acceptable derivatives thereof, or an enantiomer or diastereomer thereof.

7. A composition comprising a compound according to Formula (Il
R4 0]
R1
Ry
Ry
10 Formwla (1f);

or a comestibly or biologically acceptable salt or derivative thereof, or an enantiomer or
diastereomer thereof,
wherein, as valence and stability permit;
each R, s independently H, C;-Cq alkyl, C,-Cy alkenyl, or C-Cy alkynyl;
Ry i1s H, C,-Cy alkyl, C,-Cq alkenyl, or C,-Cy alkynyl; and

[
(V.4
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the dotted bonds represent optional carbon-carbon double bouds;

wherein the composition is edible and capable of reducing bitter taste of a bitter

tastant

o)

The composition according to claim 7, wherein as valence and stability
5 perpt:
each R, is independently H, C;-C; alkyl, C-C; alkenyl, or $p-C; altkynyl;
R;is H, C,-C; atkyl, C,-Cy alkenyl, or C,-C, alkynyl; and
the dotted bonds represent optional carbon-carbon double bonds.
9. The coraposition according fo claim 7, wherein as valence and stability

10 permit:

[
o

each Ry is independently H or C-C;5 alkyl;
R; is H, C;-C; alkyl or C5-C; alkenyl; and

the dotted bounds represent optional carbon-carbon double bonds.

16, The composition according to claim 7, wheremn as valence and stability
15 permit;
cach Ry 18 independently H or C;-C; alkyl;
R; is H or C3-C; alkenyl; and

the dotted bouds represent optional carbon-carbon double bonds.

7

il The conmposition according to claim 7, wherein as valence and stability
20 permit:
cach R, is independently H or C,-C; alkyl;
R, 18 H or (5-C5 alkenyl; and

each dotted hline is a carbon-carboun double bond.

i2. The composition according to claim 7, wherein said conpound according to

25 Fornmia (11} is selected fronu

0

Compound /

&

comestibly or biclogically acceptable derivatives thereof, or an enantiomer or diastereomer

thereof,

5]

A composition comprising a compound according to Formula {(IH):
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or a comestibly or biologically acceptable salt or derivative thereof, or an enantiomer or
5 diastereomer thereof,
wherein, as valence and stability permit:
X=5o0r(;
each R, is independently H, C-Cq alkyl, C,-Cy alkenyl, or Cp-Cy alkynyl;
Rjis H, C,-Cyg alkyl, C-Cyp alkenyl, or Cr-Cyp atkynyt; and
10 the dotted bond represents an optional carbon-carbon double bond;

wherein the composition is edible and capable of reducing bitter taste of a bitter

tastant,
i4. The composition according to claim 13, wherein as valence and stability
perpit:
15 X=8or{}
cach R, s independently H, C;-Cy alkyl, C-Cy alkenyl, or C-Cq alkynyl;
Ry is H, Ci-Cg alkyl, C5-Cy alkenyl, or C;-Cq alkynyl; and
the dotted line represents an optional carbon-carbon double bond.
i5. The corposition according to claim 13, wherein as valence and stabality
20 permit;
K=Sor{}
cach R, 15 independently H, C-C; alkyl, C)-Cs alkenvi, or $p-Cs alkynyl;
Ry is H, C-Cg alkvi, Co-Cy alkenyl, or C5-Cg alkynyl; and
the dotted line represents an optional carbon-carbon double bond.
25 ) The composition according to claim 13, wherein as valence and stability
permit:
X=0
each R; i3 independently H, C-C; alkyl, C)-C; alkenyl, or Cp-Cs allynyl;
R is H, C-Cg alkyl, Cy-C alkenyl, or C5-Cy alkynyl; and
30 the dotted line represents an optional carbon-carbon double bond.
i7. The conposition according to claim 13, wherein as valence and stability
permit:

X=8or(;

cach R; i3 independently H, C,-C; alkyl, C)-C; alkenyl, or C)-Cs alloynyl;
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Ry is H, C)-C, alkyl, Cp-Cy alkenyl, or Cp-Cy alkynyl; and

the dotted hine represents an optional carboun-carbon double bond.

i8. The composition according to claim 13, wherein as valence and stability
pernit:
5 X=0;
each R, is independently H, C;-C; alkyl, C-C; alkenyl, or $p-C; altkynyl;
R;is H, C,-C, alkyl, C,-C4 alkenyl, or C,-Cy alkynyl; and
the dotted line represents an optional carbon-carbon double bond.
ig. The coraposition according fo claim 13, wherein as valence and stability
19 permit:
cach R, s independently H, C;-C; alkyl, C,-C; alkenyl, or C)-C; alkynyl;
Ry is H, C;-C, alkyl, Co-Cy alkenyl, or C5-C, alkynyl; and
the dotted line s 2 carbon-carben double bond.
15 24, The composition according to claim 13, wherein said compound according to
Formuda (1} s selected from:
O
Compound \
7 0 /

9
corestibly or biologically acceptable dervatives thercof, or an enantiorer or diastercomer
thereof.

21. A composition comprising a compound according to Formula VY:
20
Formula {1V},
or a comestibly or biologically acceptable salt or derivative thereof, or an enantiomer or
diastereomer thereof,
23 wherein, as valence and stability permit:
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each X is independently S or G5
Y =H or halogen;
Ryis H, C)-Cy alkyl, Cp-Cy alkenyl, or C,-Cy athynyl; and

Ry s H, C)-Cy alkyl, C,-Cy alkenyl, or C)-Cg atkynyl;

L

wherein the composition is edible and capable of reducing bitter taste of a bittex

tastant,

22. The composition according to claim 21, wherein as valence and stability
pernit
each X i3 independently 3 or O
16 Y =H or halogen;
Ry is H, C,-C; alkyl, C,-Cy alkenyl, or C,-Cy alkynyl; and
R, s H, C,-C; alkyl, C,-Cy atkenyl, or C,-C4 alkynyl,

23. The cormaposition according o claim 21, wherein as valence and stability
permit:
15 cach X is tndependently 5 or O
Y = H or halogen;
Ry is H, C,-C; atkyl, C,-C; alkenyl, or C;-C; alkynyl; and
R; is H or C,-C; alkyl.
24. The coraposition according to claim 21, wherein as valence and stability
20 permit;
X =0
Y =H;
Ry is H, C;-C; alkyl, C5-C; alkenyl, or C5-C; alkynyl; and
R, is H or (-C; alkyl.
25 25. The composition according to claim 21, wherein as valence and stabulity
permit:
X=0;
Y =H;
Ry is H or ¢)-C; alkyl; and
30 R, is H or ¢-C; alkyl.
26, The composition according to claim 21, wherein as valence and stability
permit:
X=0
Y =H;

35 Ry is H or C)-C5 alkyl; and



WO 2013/058758 PCT/US2011/057146

h

1D

276 -

Ryis H.

27. The composition according to claim 21, wherein said compound according fo

Formuia (TV) is selected from:

O

Compound O
8

O

coraestibly or biologically acceptable denvatives thercof, or ap enantioraer or diastercomer

thereof.
28. The composition according to any one of claims 1-27 further comprising a

bitler tastant.

29. The composition according o claim 28, wherein the bitter tastant is KClor

potassium lactate,

30, The composition of any one of claims 1-29, wherein the composition further

comprises one of more component selected fror the group consisting of: NaCl, sodiuro lactate, and

sugar.
31 A food product comprising the composition of any one of claims 1-30.
32. A method of preparnag an edible composition comprising:

(a) providing a comestibly acceptable carrier; and
(b} adding to said comestibly acceptable carrier a compound according o
Forowia (1), Formula (1), Fornmla (110}, or Fornwla (IV}), as described herein, or combinations

thereof, or any one of Compounds -8, as described herein, or combinations thereof,

33. The method according fo claim 32, wheretn said comestibly acceptable

carrier is inherently bitter,

34. The pethod according to claim 33, wherein the comestibly acceptable carrier

comprises a bitter tasting potassium salt.

35 The method according to claim 34, wheremn the potassium salt is KClor

potassium lactate,
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36. The method according to any one of clanns 32-38, wherein the edible
composition further comprises one or more component selected from the group consisting of:

NaCl, sodiom lactate, and sogar.

)
~3

The method according to claim 32, wherein the method further comprises:
(c) adding a bitter tastant to said comestibly acceptable carrier, wherein said bitter
tastant is a potassium salt.
38 The method according o claim 37, wherein the potassiim salt s KClor

potassium lactate.

39. The method according to claim 37 or 38, wherein the edible composition
further comprises one or more component selected from the group consisting oft NaCl, sodium

lactate, and sugar.

46. A method of reducing the amount of Na(’l in an edible composition
comprising:
{a) replacing an amount of NaCl used in preparing said edible composition with
an amount of KC1; and
(b} incorporating into the edible composition an effective amount of a compound
according to Formula (1), Forowla (17}, Formuila (11}, or Formula (IV), as described herein, or
combinations thereof, or any one of Compounds 1-8, as described herein, or combinations thereof,

to produce an edible composition with reduced NaCL

41, The method according to claim 40, wheretn the amount of compovad
ncorporated into the edible composition 18 sufficient to permit replacement of the amount of Na(l

present in the edible composition by up to 25%, 50%, 75% or 100%.

42. The method according to claim 40or 41, wherein the edible composition with

reduced NaCl maintaing a salty flavor.

43. A method of reducing the amount of sodium factate in an edible composition
comprising:
(2} replacing an amount of sodiwm lactate used in preparing said edible
composition with an ammount of potassium lactate; and
(b} incorporating into the cdible composition an effective amouat of a corapound
according to Formula (I}, Forouia (1), Forowla (HE), or Formula (IV), as described herein, or
combinations thereof, or any one of Compounds 1-8, as described herein, or combinations thereof

o produce an edible conmposition with reduced sodium lactate.
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44, The method according to claim 43, wherem the amount of compounnd
incorporated 1nto the edible composition is sufficient to permit replacement of the amount of

sodium lactate present in the edible composition by up to 25%, 569%, 75% or 180%.

45, The method according to claim 43 or 44, wherein the edible composition
with reduced sodium lactate has the same shelf life as an edible composition comprising the fall

amount sedivm lactate,

46. A method of reducing the amount of sugar in an edible coruposition
COmMPIIsing:
{a) replacing an areount of sugar vsed in preparing an edible composition
with an amount of Acesulfame K, and
(b} wcorporating into the edible composition an effective amount of a
compound according to Fornwia (1), Formula (11}, Formmla (11}, or Fornwla (IV), as deseribed
herein, or comnbinations thereof, or any one of Compounds -8, as described herein, or

combinations thereof, to produce an edible composition with reduced sugar.

47. The method according to claim 46, wherein the amount of compound
meorporated into the edible composition i3 sufficient fo permit replacement of the amouont of sugar

present 1o the edible composition by vp to 25%, 50%, 75% or 150%.

48. The method according to claim 46 or 47, wherein the edible composition

with reduced sugar mamtains a sweet flavor.

49, A method of reducing the sodiom ixtake of a subject, the meethod comprising:
(a) replacing an amount of a sodinm salt used v preparing an edible
corpposition with an amount of a potassiom salt; and
(b incorporating mto the edible coraposition an effective arnount of a
compound according to Forroula (), Formuta (I1), Formowla (JID), or Forraula (1Y), as descubed
herein, or combinations thereof, or any one of Compounds 1-8, as described herein, or

combinations thereof,

50. The method according to claim 49, wheremn the sodiom salt is NaCl and the

potassivm salt is KOCL

51, The method according to claim 49, wherein the sodium salt is sodium Jactate,

and the potassinm salt is potassium lactate,

L

2. The ruethod according to any one of clairas 49-51, wherein the method

forther comprises: (¢) 1dentifying a subject 10 need thereof,
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53. The method according to any one of clanns 49-52, wherein the amount of
compound incorporated into the edible composition is sufficient to reduce sodium intake by up to

25%, 50%, 75% or 100%.

54. A method of reducing the sugar intake of a subject, the method comprising:
(a) replacing an amount of sugar used in preparing an edible composition
with an amount of a Acesuifame K and
{b) incorporating into the edible composition an effective amount of a
compound according to Formmla (1), Formala (II}, Formula (1H}, or Fornmla (1V), as deseribed
herein, or combinations thereof, or any one of Compounds 1-8, as described herein, or

combinations thereof.

55. The method according o claim 54, whercin the method further comaprises (¢}

identifying a subject in need thereof.

A

6. The method according to claim 54 or 55, wherein the amount of compound
mcorporated into the edible composition is sufficient to reduce sugar intake by up to 25%, 50%,

75% or 100%.

57. A method of reducing bitter taste attributed to a bitter tastant in an edible

composition, wherein said bitter tastant is a potassium salt, said method comprising:

(a} providing an edible cornposition coraprising a bitter tastant; and

(b} adding an effective amnount of a compound according to Formula (1),
Forowia (01}, Forroula (HE), or Formula (IV), as described herein, or combinations thereof, or any
one of Compounds 1-8, as described berein, or combinations thereof, to the edible compuosition

generated in (a) such that any bitter taste nduced by the bitter tastant is reduced.

58. A method of reducing bitter taste attributed to a bitter tastant in an edible
composition, wherein said bitter tastant is a potassium salt, said method comprising:
{(a} ingesting an effective amount of a compoond according to Formula (13,
Formala (11}, Formmla (I}, or Formula (IV), as described heremn, or combinations thereof, or any
one of Compounds 1-8, as described herein, or combinations thereof, before, along with, or after

the edible composition such that any bitter taste indoced by the bitter tastant 13 redoced.

59. The method according o claim 57 or 58, wherein the bitter taste induced by

the bitter tastant is reduced by up to 25%, 56%, 75% or 100%

60, The roethod according to any one of clatras 57-59, wherein the potassivi salt

is KC1 or potassiom lactate.
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o1, The method according to any one of clanns 57-60, wherein the edible

composition further comprnises NaCl, sodiam lactate, or sugar,

62. A method of preserving an edible composition comprising:
{(a) providing an edible conmposition; and
{(b) incorporating into the edible conmposition potasstum lactate and an
effective amount of a compound according to Formula (1), Formula (1), Formula (1), or

Formula (IV), as described herein, or combinations thereof, or any one of Compounds 1-8, as

described herein, or combinations thereof,

3

63, A method of reducing the amount of sodivm in an edibie composition while
preserving the edible composition, the method comprising:

(a) replacing ap arcount of sodivm lactate vsed i prepaning said edible
composition with an amount of potassium lactate; and

{b) tncorporating into the edible compuosition an effective anount of a
compound according to Fornwia (I}, Formula (1), Formwla (11}, or Fornwla (1V), as deseribed
herein, or combinations thereof, or any one of Compounds 1-8, as described herein, or

combinations thereof.

64, The ruethod according to any ove of clairas 32-63, wherein the edible
composition is selected from the grovp consisting of a food product, a consurer product, and a

pharmaceutical composition.

65. A method of inhibiting, reducing, or eliminating the perception of a bitter
taste in a subject, wherein said bitter tastant is a potassivm salt, said method comprising:
{a) placing a compound according to Formmula (1), Formulia (1), Formula (81, or
Formuia (IV), as described herem, or combinations thereof, or any one of Compounds 1-8, as

described herein, or combinations thereof in the oral cavity of the subject.

66. The method according to claim 65, wherein the bitter taste is due to KClor

potassium lactate.

N
~3

A pharmaceutical composition comprising:
{(a} a bitter tasting pharmaceutical active ingredient, wherein said
pharmaceutical active ingredient s a potassium salt; and

{b} a compound according to Formula (8}, Formula (1}, Formulda (1), or
Foromla (V) as described berein, or cornbinations thereof, or any one of Compounds 1-8; as

described herein, or combinations thereof,

68. A pharmaceutical coniposition coniprising:

(a) a pharmaceutical active ingredient;
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(b} a bitter tastant, wherein said bitter tastant 1s a potassium salt; and

v

(¢} a compoonnd according to Formmda (1), Formula (1), Formula (31), or
69.

Formula (IV), as described herein, or combinations thercof, or any one of Compounds 1-8, as
described herein, or combinations thereofl

A consumer product comprising:
potassium salt; and

{(a) a bitter tasting ingredient, wherein said bitter tasting ingredient is a
10

Formula (IV), as described herein, or combinations thercof, or any one of Compounds 1-8, as
described herein, or combinations thereof,

{b} a compound according to Formula (I}, Formula (i1}, Formula (HI}, or
76.

15

A consurasy product for reducing bitter taste of a bitter tastant, wherein said
bitter tastant is a potassivm salt, and wherein said consumer product cormprises:

{ay a compound according to Formula (1), Formula (1), Formula (IH), or
Formoula (IV), as described herein, or combinations thereof, or any one of Compounds 1-8, as
described herein, or combinations thereof,

20
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