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

Field of the Invention

{8061] The present imvention relates to flavor in edible compositions.

Background of the Invention

{8062] The sense of taste, e.g., in human, can detect at least five traditional tastes: sweet, sour,
salty, bitter, and umami {savory). Many nuiritious substances including vegetables, foods, food
ingredients and nutrients comprise bitter tastants and/or have a bitter taste. In addition, many
pharmaceutical substances important to maintain or improve health conprise bitter tastants and/or
have a bitter taste. While certain food products and consumer products have desirable bitter tastes,
ncluding coffee, beer and dark chocolate, in many contexts, consuniers 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 having undesirable bitter taste may be cansed by perception of bitter tastants
and/or bitter taste mediated by activation of bitter receptors present in the oral cavity and/or 1n the
gastrointestinal tract. In many cases, conspmer dishke of bitter (astants and/or bitter taste prevents
or hampers improvement of the putritive quality and safety of foods as desired levels of putnients or
preservatives comprising bitter tastants and/or having bitter taste canmot be used. Also, dislike of or
aversion to the bitter tastants or bitter faste of some pharmaceuntical agents negatively impacts
compliance with prescribed regimens for their use.

{8083] Tor instance, several additives, preservatives, enpdsifiers and foodstuffs used m the
production of food products comprise bifter tastants and/or bave a bitier taste. While these
additives, preservatives, emulisifiers and foodstuffs ray affect the taste of a food product, they may

also be important for improving the shelf hife, nutritive guahity, or textore of the food product. For
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example, the increasing trend of bypertension and cardiovascular disease has been attributed, in
part, to the high sodnim mtake of the Western diet. Accordingly, sebstitution of sodium chloride
with another salty tasting compound is desirable. The most common sedium chioride substitute s
potassium chloride, which, to a portion of the population, 1s perceived as possessing a bitter taste in
addition to its salty taste. The bitter taste of potassium chioride bmits the extent to which it may be
used to replace sodir chlonide in foods without cansing undesired bitter taste for the portion of the
population sensitive to it.

{6864] Another commeon food additive, sodium factate, has a broad antiricrobial action, is
effective at mhibiting spoilage, and growth of pathogewic bacteria, and is commonly used 1o food
products {¢.g., meat and poulixy products) fo extend shelf Hife and jucrease food safety. Pue to its
sodim content, however, sodium lactate, can be nndesivable as a preservative. Potassiam lactate,
which has similar antimicrobial properties, has been used 1o licu of sodium lactate. However,
potassium lactate is also associated with a bitter taste which limits the extent to which ¢ may be
used to replace sodium lactate in foods without causing undesired bitter taste.

{8065] In addition, the increasing incidence of obesity and diabetes has been attributed, in part, to
the high sugar intake of many dicts. 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.

{8006] Without being limited by theory, bitter, sweet, and umami tastants and compounds
typically elicit a taste response via G-protein coupled receptors, while salty and sour tastants and
compounds are typically hypothesized to clicit a taste response via ion channels. Bitter taste
receptors belong to the T2R (also referred to as TAS2R) family of G-protemn coupled receptors that
mduce ntracelhular calcium concentration changes in response {o 2 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 bitfer taste 1s complex, involving several different
tastant-receptor interactions. Compounds capable of modulating the activation and/or signaling of
bitter taste receptors i the oral cavity and/or the gastrointestinal tract could be effective to allow
desired usage levels of bitter tastants or bitter tasting substances i food and pharmaceatical
products without resulting in consomer dishike of such products due to perception of the increased
fevels of bitter tastants or bitter tastes. In some ostances, blockers or modulators of bitter taste

receptors and bitter taste roay reduce the perception of bitter tastants and/or bitter taste via the bitter

Py

aste receptors and/or taste transduction signaling raachinery present in the oral cavity and/or the
gastrointestinal fract.

18067] Traditiopally in food preparation and pharmaceuticals, bifter taste was masked using
sweeteners and other tastants, includmg salt. In some cases, bowever, this is undesirable or
msufficicat 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 has rarely been
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able to completely mask the bitter taste present in such food products or pharmaceaticals. For that
reason, compounds which reduce bitter taste mstead of, or in addition to, masking agents are
preferred.

{B008] | is, therefore, desirable to provide compounds that may be added to food products,
constmner products and pharmaceuticals coraprising bitter tastants or having a bitter taste to
chminate, modulate or reduce the perception of the bitter tastants or bitter taste or to reduce the
corresponding activation of the bitter receptors o the oral cavity and/or the gastroimtestinal tract,
Similarty, it is destrable to provide food products, consumer products, and pharmaceutical
corpositions comprising such corapounds. It is also desirable to decrease the sodim ntake of a
subject using such compounds to eliminate, modulate or reduce the perception of bitfer taste
associated with salt substitutes. It is frther desirable 1o decrease the sugar intake of a subject using
such compounds to eliminate, modulate or reduce the pereeption of bitter taste associated with
sugar substifutes.

Summary of the Invention

............... A 2 S AUNE S R AR A2 AN

{8069]  The present mvention 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
compaosition 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 phatmaceutical product in a subject. The present invention also provides a method of

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

Edible compositions

{80318}  One aspect of the present invention provides edible compositions for reducing bitter taste
of a bitter tastant. In some embodiments, the edible composition comprises a branched alkene
compound. In some embodiments, the branched alkene compound is a compound having a
molecular weight less than about 1000, 500, or 300 daltons. In certain embodiments, the branched
atkene compound 1s a compound of Formula (I}, or Compounds 1-3 or a comestibly or biologically
acceptable salt or derivative thereof, or an enantiomer or diastercomer thereof.

{6011] In certain embodiments, the compound of Formula (1) is phytol or a comestibly or
biologically acceptable salt or dertvative thereof, or an enantiomer or diastereomer thereof.

{6012] In some embodiments, the edible composition comprises a cyclohexadiene-based
compound. In some embodiments, the cyclohexadiene-based compound s a compound having a
molecular weight less than about 1000, 500, or 300 daltons. In certain embodiments, the
cyclohexadiene-based compound is a compound of Formula (£, or Compound 6 or a comestibly or

biotogically acceptable salt or denvative thereof, or an enantiomer or diastereomer thereof
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{8033] In certain embodiments, the compound of Formula (If) 1z damascenone or a comestibly or
biclogically acceptable salt or derivative thereof, or an enauntiomer or diastercomer thereof.

{8034] In some embodiments, the edible composition comprises a branched alkene exter
compound. In some embodiments, the branched atkene ester compound 18 a compoond having a
maclecular weight less than about 1800, 560, or 3060 daltens, In certain embodiments, the branched
atkene ester compound s a corapound of Formula (1), or Compound 7 or a comestibly or
biclogically acceptable salt or derivative thereof, or an enauntiomer ot diastereomer thereod.

{8035] In certain embodiments, the compound of Forula (T} is citronellyl tiglate or a
comestibly or biologically acceptable salt or derivative thereof, or an enantiomer or diastereomer
thereofl

{8036] In some embodiraents, the edible compaosition 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 embodiments, the beazodioxale-based
compound is a carapound of Formulz (IV), or Compound § or 2 comestibly or biofogically
acceptable salt or derivative thereof, or an enantiomer or diastercomer thercof.

{B0317]  In certain ernbodiments, the compound of Formula (IV) is 2-Methy}-3-(3,4-
methylenedioxyphenyl}-propanal or a comestibly or biclogically acceptable salt or derivative
thereof, or an enantiomer or diastereomer thereof.

{6018] 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 mwolecular weight less than about 1000, 500, or 300 daltons. In certain embodiments, the
compound of the mvention is a compound of Formula (I}, Formula (I}, Formula (1), or

Formuia (IV), as described herein, or combmations thereof.

{6019]  In another embodiment, the edibie composition comprises (a) any one of Compounds 1-5,
as described herein, or combinations thereof, and {(b) a bitter tastant.

{8020] According to the invention, the bitter tastant can be mherent in, e g., 3 food product (sach
as coffee or chocolate) or can be a component of an edible composition (sach as a bitter tasting
preservative). In some embodiments, the bitter tastant present in the edible composition 18 a hitter
tasting salt. In some embodiments, the bitter tastant present in the edible composition is a
potassivum salt, 2 magnesium salt, or a caleium salt. In some embodiments, the bitter tastant is a
potassiim salt, I some embodiments, the bitter tastant present 1n the edible corapositions is XCL
In other embodiments, the bidter tastant present in the edible composition is potassium lactate,
{8021] In some embodiments, the edible coraposition further comprises a sodivr salt. I some
erabodiments, the edible coruposition furtber comprises NaCl In other erabodiments, the edible
composition further comprises sodiom lactate. In some embodiments, the edible corposition
further comprises sugar.

{8022] In another aspect of the wvention, the edible coraposition s a focd product comprising at
{east one compound of the tnvention. Tu certain ermmbodiments, the compound of the invention is a

compound of Forrania (F}, Formula (11}, Foonula (JI), or Fovmula (IV), as described herein, or
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combinations thereof, In another embodiment, the compound of the mvention is any one of
Compounds 1-8, as deseribed herein, or combimations thereof,
{8023] In another aspect of the present mvention, the edible composition is a pharmaceutical
composition comprising a bitter tasting pharmaceutically active ingredient and a compound of
Forowia (§), Formula (ID), Forowla (I}, or Fornwia (IV), as described herein, or combinations
thereof. In some erbodiments, the pharmaceutical corposition corpprises a bitier tasting
pharmaceutically active ingredient and any one of Compounds 1-8, as described berein, or
combinations thereof,
{8824] In yet other erubodiments, the edible composition is a pharmaceutical composition
compristag a pharmaceutically active ingredicnt, a bitter tastant, and a compound of Formula (1),
Formwia (13, Formula (HI), or Formala {(IV), as described herern, or combimations thereof, In yet
other embodiments, the pharmacentical composition comprises a pharmaceutically active
ingredient, a bitter tastant, and any one of Compounds 1-8, as described herein, or combinations
thereof.
{B025]  In another aspect of the present invention, the edible composition is a consumer product
comprising a bitter tastant and a compound of Foromla (I}, Formula (i), Fornwla (11}, or
Formula (IV), as deseribed herem, or combinations thereof. In other embodiments, the consumer
product comprises a bitter tastant and any one of Compounds 1-8, as described herein, or
combinations thereof.
{8026] Yet another embodiment of the present invention provides a consamer product for
reducing bitter taste of a bitter tastant, wherein said consumer product comprises a compound of
Formuia (1), Formula (I}, Formulda (1), or Formuia (IV), as deseribed herein, or combinations
thereof. In yet other embodiments, the consumer product for redacing bitter taste of a bitter tastant
comprises any one of Compounds 1-8, as described herein, or combinations thereof.
{8027)  In a further aspect, the present invention provides a method of preparing an edible
coOmposiiion comprising:

{3} providing a comestibly acceptable carmer; and

(b} adding to the comestibly acceptable carrier of (a) a compound of Formula (I},
Fornmia (11}, Formaola (1D, or Formula (1Y), as deseribed herein, or combinations thereof.
{8028] In another embodiment, the method of preparing an edible composition comprises:

{2} providing a comestibly acceptable carmier; and

() adding to the cornestibly acceptable carrier of (a) any one of Compounuads [ -8,

as described herein, or combinations thereof,

{8029] In some embodiments, the edible coraposition s a food product, a consumer prodoct or a
pharmacentical composition. In some embodirnents, the comestibly acceptable carvier 8 a
foodstuft, a food product, or a pharmaaceutically acceptable carner.
{8036¢]  In some embodiments, the cornestibly acceptable carrier in {a) is inberently bitter. In soch
ernbodiments, 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 ernbodiments,
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the inherent bitler tastant is a bitter tasting salf. In some embodiments, the inherently bitter
foodstuff comprises a potassium salt, 3 magnesium salt, or a calcium salt. In some embodiments,
the inherently bitter foodstoff comprises a potassiom salf, such as KCL
{8031]  In other embodiments, the method of preparing an edible composition further compnises:
() adding a bitter tastant, In some embodiments, the bitter tastant used in the methods of peeparing
an edible composition 15 a bitter tasting salt. Tn soree crabodirents, the bitter tastant used in the
methods of prepacing an edible composition 1s a potassiure salt, 2 magpesium sali, or a calcium salt.
In some embeodiments, the bitter tastant used in the methods of preparing an edible composition is a
potassivm salt. In sore erobodiments, the bitter tastant used 10 the wethods of prepanng an edible
composition 18 KCL To other embodiraents, the bitter tastant used i the methods of preparing an
edible composition is potassiom lactate.
{8032]  In some embodiments, the edible conposition further comprises a sodium sajt. in some
enbodiments, the edible composition further coraprises NaCCl. In some embodiments, the edible
composition further comprises sodinn Jactate. In some embodiments, the edible composition
further comprises sugar.
{8033] The present nvention also provides a method of reducing the amount of sodium inan
edible composition. In some embodiments, such methods comprise:
{a) replacing an amount of one or more sodinm salts used in preparing an edible
composition with an amount of one or more potassiam salts; and
{b} incorporating into the edible composition an effective amount of a compound
according to Formuda (1), Formula (1), Formula (1H), or Formwlda (1V), as described herein,
or combinations thereof.
{8034] In another embodiment, the method of reducing the amount of sodiom in an edible
composition comprises:
{3} replacing an amount of oue or more sodium sakts used in preparing an edible
composition with an amount of one or more potassipm salts; and
(b} incorporating mito the edible composition an effective amovut of any one of
Compounds 1-8, as described herein, or combinations thereof.
{8035] In some embodiments, the edible composition 1s a food product, a consumer prodoct or a
pharmaceutical composition.
{8036] In some ernbodiments of the present invention, the method of reducing the amount of
sodiera in an edible composition coraprises incorporating o the edible coraposition an amount of
the compound sufficient to permit replacercent of up to 25% of the sodimm present in an edible
composition with potassium, In other embodiments, the amount of the compound jucorporated into
the edible composition s sufficient to permit replacement of up to 56% of the sodwam present n an
edible composttion with potassium,  In yet other embodiments, the amount of the componnd
meorporated into the edible composition s sufficient to permu replacement of up to 75% of the
soditn present in an edible composition with potassium. In other embodiments, the amount of the

compound incorporated into the edible composition is sufficient to permit replacement of up to
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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, sach methods comprise:
(a) replacing an arsovnt of NaCl used in prepanng an edible corpposition with an
amount of KCL; and
(b} incorporating into the edible composition an effective amount of a compound
according to Forowila (1), Foomula (1), Formula (11, or Forwda (IV), as described herein,
or combipations thereof.
{8038] In another embodiment, the method of reducing the amount of NaCl in an edible
composition comprises:
{a) replacing an ampount 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
Compounds 1-%, as described hereim, or combinations thercof.
{8639]  In some embodiments of the present invention, the method of reducing the amount of
sodium in an edible conposition comprises mcorporating into the edible composition an amount of
the compound sufficient to permit replacement of up to 25% 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 50% of the NaCl present in an edible
composition with KCL  In yet other embodiments, the amount of the compound incorporated into
the edible composition is sufficient to permit replacement of up to 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
an edible composition with KCL  In some embodiments, the edible composition mamtains a sally
flavor.
{8046] In another embodiment, the present mvention provides a method of reducmg the amoont
of sodium lactate i an edible composition comprises:
(3} replacing an amount of sodrum lactate used in preparing an edible
composition with an amount of potassium lactate; and
(b} incorporating mto the edible coruposihion an effective armowvat of a corapound
according to Forrmuia (1), Formuta (), Foooula (1), or Foruula (IV), as described heren,
or corabinations thereof,
{8041] In another embodiment, the invention provides a method of reducing the amount of
sodrurn lactate in an edible composition comprising:
{2} replacing an amount of sodiarn lactate used i preparing an edible
composition with as amount of potassiur lactate; and
(b} incorporating tato the edible composifion an effective amount of any one of

Compounds 1-8, as described herein, or combinations thereof,
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{8042] In some embodiments, the edible composition is a food product, a consomer product or a
pharmaceutical composition.
{8843] In some embodiments of the present invention, the method of reducing the amount of
sodivm lactate in an edible composition comprises incorporating into the edible composition an
amount of the compound sufficient o permit replaceraent of up to 25% of the sodium Jactate
present in an edible composition with potassium factate. In other embodiments, the amount of the
compound incorporated into the edibie composition is sufficient to perroit replacement of up to
56% of the sodium lactate present in an edible composition with potassium lactate.  To yet other
embodiments, the arcount of the compound 1ncorporated mto the edible composiion is sufficient to
perrait replacerent of up to 75% of the sodium lactate present in an edible cormposition with
potassinm factate. In other ermbodiments, the amount of the compound incorporated into the edible
composition i sufficient to permit replacement of up to 106% of the sodmm lactate present o an
edible composition with potassium lactate. In some embodiments, the edible composition has the
same shelf life as an edible composition comprising sodium lactate.
{8044] 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 Acesutfame K and
{b} incorporating into the edible composition an effective amount of a compound
according to Formuda (1), Formula (1), Formula {(1H), or Formulda (1V), as described herein,
or combinations thereof.
{60458]  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 mito the edible composition an effective amovut of any one of
Compounds 1-8, as described herein, or combinations thereof.
{8046] In some embodiments, the edible composition 1s a food product, a consumer prodoct or a
pharmaceutical composition.
{8047] In some embodiments of the present invention, the method of reducing the amount of
sugar in an edible composition coraprises incorporating into the edible composition an amount of
the compound sufficient &0 permit replacerent of up to 25% of the sugar present 10 an edible
composition with Acesulfaree K. In other embodiments, the amount of the compound incorporated
mto the edible composition is sufficient to permit replaceraent of up to 50% of the sugar present ip
an edible corposition with Acesulfarne K. In vet other erbodiments, the amoust of the coropound
meorporated into the edible composition s sufficient to permu replacement of up to 75% of the
sugar present i an edible corposition with Acesulfame K. To other embodirnents, the arnount of

the compound incorporated into the edible composition is sufficient to permit replacement of up to
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100% of the sugar present iu an edible composition with Acessifame K. In some embodiments, the
edible composition maintains a sweet flavor,
{8048] The present mvention also provides a method of reducing the sodium intake of a subject.
Such method comprises:

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

(b} incorporating into the edible composition an effective amount of a compound
aceording to Formula (1), Forowela (31}, Fooouda (HI), or Formula (IV), as described herein, or
combinations thereof, thereby reducing the sodinm intake of the subject.
{804%] In another embodiment, the method of reducing the sodivm intake of a subjest comaprises:

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

(b} incorporating into the edible composition an effective amount of any one of
Compounds 1-8, as described herein, or combinations thereof, thereby reducing the sodin intake
of the subject.
{8038} 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 anmount of potassium lactate; and

{b} incorporating into the edible composition an effective amount of a compound
according to Formula (1), Formula (8}, Formula (11}, or Formula (IV), as deseribed herein, or
combinations thereof, thereby reducing the sodium intake of the subject,
{8031]  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 anmount of potassium lactate; and

(b} incorporating mito 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.
{8052 In some embodiments, the edible composition 1s a food product, a consumer prodoct or a
pharmaceutical composition.
{8033 In some embodiments of the present invention, the methods of reducing the sodiim ntake
of a subject further comprise {¢) dentifying a subject in need thercof. In some embodiments, the
methods of reducing the sodium otake of a subject comprise meorporating into the edible

-~

composition an amount of the compound sofficient to reduce sodium indake by up o 25% using
potassiura replacerment. Tn other embodiments, the arcount of cornpound added 1o (b) is sefficient
to reduce sodim ratake by op to 50% using potassiwm replacement. In yet other embodiments, the
arsount of compound added o (b) 13 sufficient fo reduce sodimm mtake by op to 75% using
potassiura replacerment. In other embodiments, the arcount of cornpound added 1o (b) is sefficient

to reduce sodint intake by up to 100% using potassiun replacement.
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{80534] The present mvention also provides a method of reducing sogar intake of a sabject
COmprising:
(a) replacing an amoont of sugar used in preparing an edible composition with an

amount of Acesulfame K and

(%5}

(b} incorporating into the edible composition an effective amount of a compound
aceording to Formula (1), Forowela (31}, Fooouda (HI), or Formula (IV), as described herein, or
combinations thereof, thereby reducing the sugar intake of the subject.

{8055]  In another embodiment, the method of reducing the sugar ixtake of a subject comprnises:

(a) replacing an arsovnt of sugar used in preparing an cdible composition with an
10 amount of Acesulfame K and

(b} incorporating into the odible composition an offective amount of any one of
Compounds 1-8, as described herein, or combinations thereof, thereby reducing the sugar intake of
the subject.
{8056]  In some embodiments, the edible conpaosition is a food product, a consumer product or a

15 pharmaceutical composition.

{8057]  In some embodiments of the present invention, the methods of reducing the sugar intake of
a subject further comprise (¢} 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

20 Acesulfame K replacement. In other embodiments, the amount of compound added in (b} s
sufficient to reduce sugar intake by up to 50% using Acesulfame K replacement. In yet other
embodiments, the amount of compound added in (b) 1s sufficient to reduce sugar intake by up ©
75% using Acesulfame K replacement. In other embodiments, the amount of compound added in
(b} is sufficient to reduce sugar mtake by up to 100% using Acesulfame K replacement.

25 {8038] The present invention also provides a method of reducing the bitter taste attnbuted to a
bitter tastant 1 an edible composition comprising adding an effective amount of a compound
according to Forrnula (1}, Fornmda (H), Formala (HI), or Formula (IV), as deseribed herein, or
combinations thereof, to the edible composition soch that any bitter taste induced by the bitter
tastant 18 reduced. In other embodiments, the compound added to the edible composition is any one

30 of Compounds [ -8, as deseribed herein, or combinations thereof.

{8059] The present invention further provides a maesthod of reducing the bitter taste attributed to a

bitter tastant 1o an edible composition comprising ingesting an effective amount of a componed

according to Formula (1), Forrouwda (]}, Forowla (HI), or Formula (IV)

¥l

as described herein, or

combinations thereof, before, along with, or after the edible composition such that any bitter taste

[9%]
[

mduced by the bitter tastant 1s reduced. Ip other ersbodiments, the corapound ingested with the
edible composition is any one of Corapounds 1-8, as described herein, or corabinations thereof.
{8066]  In some embodiments, the edible coraposition s a food product, a consumer prodoct 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 {0 25%. lu some embodiments, the method reduces the bitter taste induced by the bitter tastant
by up to 50%. In other embodiments, the bitter taste induced by the hitter tastant 1s redoced by up

0 75%. In yet other embodiments, the bitter taste duced by the bitter tastant 1s reduced by wp to

(%5}

160%. Insome embodiments, the bitfer tastant present 1o the edible cornposition s a bitter tasting
saff. I some embodiments, the bitter fastant present in the edible composition is a potassium salf, a
magnesivm salt, or a calerur salt. o sorae erabodirnents, the bitter tastant present w the edible
compositions is KCL
{8062] In a further aspect, the present mvention provides a method of preserving an edible
10 COrposition corprising:
(a) providing an edible composition; and
(b} adding to the edible compaosition of {2) potassiun lactate and an effective
amount of a compound of Fornwla (1), Formula (IT), Formula (111}, or Formula {1V}, as described
herein, or combinations thereof.
15 {8063] In another embodiment, the method of preserving an edible composition comprises:
{a) providing an edible composition; and
{b}) adding to the edible composition of {a) potasstum lactate and an effective
amourit of any one of Compounds 1-8, as described herein, or combinations thereof.
{8064] The present mvention also provides a method of reducing the amount of sodium in an
20 edible composition while preserving the edible composition. In some embodinments, such method
COMPTises:
{a) replacing an amount of sodium lactate used in preparing an edible
composition with an anmount of potassium lactate; and
{b} incorporating into the edible composition an effective amount of a compound
25 according to Forrnula (13, Fornmda (H), Formala (HI), or Formula (IV), as described herein, or
combinations thereof.
{8065] The present invention also provides a method of reducing the amount of sodium 1 an
edible composition while preserving the edible composition. In some embodiments, such method
COMPIISes:
30 (3} replacing an amount of sodrum lactate used in preparing an edible
composition with an aneound of potassiom lactate; and
(b} incorporating mto the edible cornposition an effective armouut of any one of
Corapounds 1-8, as described berein, or comnbinations thereof

{8066] In some embodiments, the edible coraposition 1s a food product, In some embodiments,

[9%]
[

the edible composition s a consurer product. I some embodiraends, the edible composition is a
pharmaceutical composition,

{8067] The present invention also provides a ruethod of reducing or eliminating bitter tastc in a
subject utilizing an edible composition comprising a compound of Formula (1), Formuda (1),

Formuia (), or Formula (IV), as described herein, or combinations thereof, In other
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embodiments, the composition that reduces or eliminates 2 bitter taste 1 a subject comprises any
one of Compounds 1-8, as described herein, or combinations thereofl

{8868] In some embodiments the bitter taste is inherent, In some embodiments, the bitter taste is
due to a bitter tasting salt. In some embodiments, the bitter taste 1s due to 3 potassivm salt, a
magnesivn salt, or a caleror salt. o sore ernbodiments, the bitter taste is due to KCL I other
embodiments, the bitter taste is due to potassium factate.

{8869] The present vention also provides a method of inhibiting or reducing the activation
and/or signaling of a bitter taste receptor, wherein the roethod coraprises contacting a bitter taste
receptor with a compouad of Formaula (1), Foromla (1T}, Formuda (D), or Formala (FV), as described
herein, or combinations thereof. In other embodiments, the method comprises contacting a bitter
taste receptor with any one of Compounds 1-8, as described herein, or combinations thereof. In
sorne ernbodiments, the bitter taste receptor is in the oral cavity. In other embodiments, the bitter
taste receptor is in the gastrointestinal tract, for example, in the stornach. In other embodiments, the
bitter taste receptor is in an in vitio assay.

{8670] Particular embodinents of the invention are set forth in the following nunbered

paragraphs:

i A coraposition corprising a compound according to Foomula (I

Formula (I);
or a conestibly or biologically acceptable salt or derivative thereof, or an enantiomer or
diastercomer thereof,
wheretn, as valence and stability pernut:
Xis S or 3
each R is independently H, C-Cy alkyl, Cy-Cy alkenyl, or C3-C alkynyl;
wherern the dotted bond mdicates an optional carbon-carbon double bond; and
wherern the composition 1s edible and capable of reducing bitter taste of a bitter

tastant.

b2

The composition according to paragraph 1, wherein as valence and stability

D

rinit;

€]

Xis Sor
each R is independently H, C-C; alkyl, C5-C; alkenyl, or Co-Cs alkynyl; and

wheretn the dotted bond indicates an optional carbon- carbon double bond.
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3. The composition according to paragraph 1, wherein as valence and stability
pernut:
Xis
each R is independently H, C)-C; alkyl, C;-Cs alkenyl, or C5-C4 alkynyl; and
3 wherein the dotted bond indicates an optional cachoun- carbop double bond.
4. The composition according to paragraph 1, wherein as valence and stability
permit:
XisSor 3
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 {0 paragraph 1, wherein as valence and stability
pergut:
Xis{y
cach R is independently H or C-C; alkyt; and
is wherein the dotted bond ndicates an optional carbon- carbon double bond.
6. The composition according to paragraph 1, wherein said compound
according to Formula (1) s selected from:
Compound
] \
OH,
Compound B B
2
OH |
Compoeund H
3
Compound
4
and
Compound
OH,

comestibly or biologically acceptable derivatives thereof, or an enantiorer or diastereoruer thereof.
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7. A composition comprisiig a compound according to Formula (I
R4 O
R4
Ro
Ry
Formuia (1),
5 or a coruestibly or biologically acceptable salt or denivative thereof, or an enantioroer or

diastereomer thereof,
whereln, as valence and stability perroits
cach R, i3 independently H, C;-Cy alkyl, Co-Co alkenvl, or Co-Cy allynyl;
Ry is H, C-Cy alkyl, Co-C alkenyl, or C5-Cg alkynyl; and
10 the dotted bouds represent optional carbon-carbon double bonds;
wherein the comnposition is edible and capable of reducing bitter taste of a bitter

tastant

8. The composition according o paragraph 7, wherein as valence and stability
permit;
15 each R, i3 independently H, C-C; alkyl, Co-C; alkenyl, or Cp-C5 alkynyl;
Ry is H, C-C; alkyl, Co-Cy alkenyl, or C5-C;y alkynyl; and

the dotted bouds represent optional carbon-carbon double bonds.

9. The composition according to paragraph 7, wherein as valence and stability
permit;
20 each R, is independently H or C)-C; alkyl;
Ry i H, C-C; alkyl or -G, alkenyl; and

the dotted bonds represent optional carbon-carbon double bonds.

6. The composition according to paragraph 7, wherein as valence and stability
25 cach R, is independently H or C1-C5 alkyl;

Ea 18 H or C;-C; alkenyl; and

the dotted bonds represent optional carbon-carbon double bonds.

[
[y

The composition according to paragraph 7, wherein as valence and stabibity
perrait:
30 cach R, is wndependently H or C-C; alkyl;

R; is H or -0 atkenyl; and
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each dotted line 1s a carbon-carbon double bond.
iZ. The composition according to paragraph 7, wherein said compound

according to Formula (IF} 1s selected from:

O
Compound
&

F

(%5}

thereof.

[
(8]

comestibly or biologically acceptable dentvatives thereof, or an enantioneer or diastercomer

A composition comprising a compound according to Formula (1H):
Rq

R4

10

Forraula (111},
or a comestibly or biologically acceptable salt or denivative thereof, or an enantiomer or
diastereomer thereof,

wherein, as valence and stability peomit:
X=8or(

[,
e

cach R, s independently H, C;-Cq alkyl, C,-Cy atkenyl, or C5-C; alkynyl;
Ry s H, C-Cp alkyl, Cp-Cyp alkenyl, or C)-Cyp alkynyl; and

the dotted bond represents an optional carbon-carbon double bond;
tastant.

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

14. The composition accordmg {0 paragraph 13, wherein as valence and stabiity
20 permit;
X=8or{}
cach R, is independently H, C;-C; alkyl, Co-Cs alkenvl, or C5-Cq allynyl;
Ry is H, C;-C; alkyl, C5-Cy alkenyl, or C3-C; alkynyl; and
the dotted line represents an optional carbon-carbon double bond.
15. The composition according to paragraph 13, wherein as v
permit;
K=8or {3

v

alence and stability
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i6.
permit:

17.
permit;

18
permit;

19.
permit;

20.
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cach R, 18 mdependently H, C;-C; alkyl, C,-C; alkenyl, or C5-C; alkynyl;
R s H, C)-Cy alkyl, Cp-Cy alkenyl, or C-Cy alkynyl; and

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

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

X=0
each R, is independently H, Ci-C; alkyl, C-C; alkenyd, or C-C; alkynyl;
Ry s H, C-Cq alkyl, C-Cy alkenyl, or C,-C alkynyl; and

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

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

X=8or(
cach R, is independently H, C;-C; alkyl, Cp-C; alkenyl, or Co-C; allynyl;
Ry is H, C;-C, alkyl, C5-Cy alkenyl, or C3-Cy alkynyl; and

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

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

X =0
cach R, i3 independently H, C;-C; alkyl, Co-C; alkenvl, or Co-C; allynyls
Ry is H, C-Cy alkvl, Co-Cy alkenyl, or C5-Cy alkynyl; and

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

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

X=0
each R, i3 independently H, C-C; alkyl, Co-C; alkenyl, or Cp-C5 alkynyl;
Ryis H, C-Cy alkyl, Co-Cy alkenyl, or C5-Cy alkynyl; and

the dotted line is a carbon-carbon double bond.

The composition according o paragraph 13, wherein said compound

according to Formula (1) is selected froou

Compound

o)

X F
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comestibly or biologically acceptable denvatives thereof, or an enanticmer or diastereomer

thereof.

21, A composition comprising a compound according to Formmla (IV):

5
Forowia (IV);
or a coruestibly or biologically acceptable salt or denivative thereof, or an enantioroer or
diastereomer thereof,
whereln, as valence and stability perroits
1D each X 1s independently S or O
Y =H or halogen;
Ry is H, C;-C; alkyl, C,-Cy alkenyl, or C5-Cq alkynyl; and
Ry is H, C;-C; alkyl, C5-Cy alkenyl, or C3-Cg alkynvi;
wherein the comnposition is edible and capable of reducing bitter taste of a bitter
13 tastant.
22. The composition according to paragraph 21, wherein as valence and stability

permit;
each X 1s independently S or O;
Y = H or halogery
20 Ry is H, C-Cs alkyl, Co-Cs alkenyl, or C5-Cs alkyayl; and
Ry is H, C-Cs alkyl, Co-Cs alkenyl, or C5-C; alkyayl,

23. The composition according to paragraph 21, wherein as valence and stability
permit;
each X 1s independently S or O;
25 Y = H or halogen;
Ry is H, C-C; alkyl, Co-Cy alkenyl, or C5-C; alkynyl; and
Ry is H or (4-C5 alkyl.
24, The composition according to paragraph 21, wherein as valence and stability
perrait:
30 X=0;

Y =H;
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Ryis H, -G, alkyl, Cp-Cs alkenyl, or C-C alkynyl; and
R, is H or C-C; alkyl,

25, The comaposition according to paragraph 21, wherein as valence and stability
permit:
3 X=0;
Y =H;
Ry s H or -y alkyl; and
R; 18 H or C-C; alkyl.
26. The comaposition according to paragraph 21, wherein as valence and stability
1D permit;
X =0
Y =H;
Ry is Hor C}-C; alkyl; and
R;is H.
15 27. The composition accordimg to paragraph 21, wherein said conmpound
according to Formnula (IV) 1s selected from:
O
Compound O
H
8
O
2

comestibly or biologically acceptable denvatives thereof, or an enanticmer or diastereomer

thereof.

28, A compasition comprising:

20 {a} a compound according to Formuia (I}, Formula (1), Formula (I}, or
Formmia {(IV), as described herein, or combinations thereof, or any one of Compounds 1-8, as
described herein, or combinations thereof; and

{b) a bitter tastant,
wherein the composition is edible.

25 29, The coraposition according {0 paragraph 28, wherein the bifter tastant s a
foodstuft.

360. The composition according to paragraph 28, wherein the bitter tastant is a

bitter tasting zalt.
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31 The composition according to paragraph 30, wherein the bitler tasting salt is

a magnesium salt, a calciom salt, or a potassium salt.

32 The composition according to paragraph 31, wherein the potassinm

containing salt is KCl or potassium lactate.

13, The coraposition of any one of paragraphs 1-32, wherein the edible

[
|8

composition further comprises one or wore cormponents selected from the group consisting of

NaCl, sodium lactate, and sugar.

34 A food product comprising the compozitions of any one of paragraphs 1-33.
35, A method of preparag aun edibie composifion comprising:

10 (a) providing a corestibly acceptable carrier; and
(b} adding to the comestibly acceptable carvier of (2} a compound according to

Fornwla (1), Formula (11}, Formula {11}, or Fornwia (1V), as described herein, or combinations

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

36. The method according fo paragraph 35, wheremn said comestibly acceptable
15 carrier is wnherently bitter,
37 The method according o paragraph 36, wherein the comestibly acceptable

carrier comprises a bitter tasting salt.

)

B. The method according o paragraph 37, wherein the bitter tasting salt is a

magnesivm salt, a calciam salt, or a potassimon sait.

20 39. The method according to paragraph 38, wherein the potassium salt is KClor
potassium lactate.
49, The method according to any one of paragraphs 35-39, wherein the edible

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

MNa(l, sodium lactate, and sugar.

25 41, The method aceording to paragraph 35, wherein the method further
COMprises:
(¢} adding a bitter tastant.
42. The method according to paragraph 41, wherein the bitter tastant is a bitter
tasting salt.
38 43. The method according o paragraph 42, wherein the bitter tasting salt is a

magnesivm salt, a calciam salt, or a potassimon sait.
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44, The method according to paragraph 43, wherein the potassiom salt is KClor
potassinm factate,
45. The method according o any one of paragraphs 41-44, wherein the edible

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

NaCl, sodiam lactate, and sugar.

46. A method of reducing the amount of NaCl in an odible composition
COMPrISing:
{2} replaciog an amount of NaClused 1o preparing an edible composiion with an
arnovnt of KCE and
(b} incorporating mto the edible coruposihion an effective armowvat of a corapound

according to Formula (1}, Fovnuda (H), Forowia (HI), or Formula IV},

as described herein, or

combinations thereof, or any one of Conpounds -8, as described herein, or conbinations thercof,

47. The method according to paragraph 46, wherein the amovut of compound
added i (b} is sufficient to permut replacement of the amount of NaCl typically present 1 the

edible composttion by up to 25%.

45. The method according to paragraph 46, wherein the amount of compound
added in (b) is sufficient to permiit 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 amount 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 mn (b} i3 sufficient to permit replacement of the amount of NaCl typically present in the

edible composition by up to 168%.

w

1. The method according o any one of paragraphs 46-50, wherein the edible

composition maintains a salty flavor,

¥

2. A method of reducing the amount of sodiom Iactate in an edible composition
cComprising:

{3} replacing an amount of sodrum lactate used in preparing an edible
composition with an amount of potassiom lactate; and
(b} incorporating mto the edible coruposihion an effective armowvat of a corapound

according to Formula (1}, Fovnuda (H), Forowia (HI), or Formula IV},

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

as described herein, or combmations thereof,

(1

3. The method according to paragraph 52, wherein the amount of compound
added 1 (b} i3 sufficient to permit replacement of the amount of sodium lactate typically present in

the edible composition by up to 25%.

A

4. The method according o paragraph 52, wherein the amounuat of compound
added in (b} 1s sufficient fo permut replacerent of the amount of sodivrs lactate typically present ip

the edible compuosition by up to 50%,

Uy

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

the edible composition by up to 75%.

56. The method according to paragraph 3.

-~

, wherein the amount of compound
added 1 (b) is sufficient to permit replacement of the amount of sodinm lactate typically present in

the edible composition by up to 100%.

(93]

7. The method according fo any one of paragraphs 52-56, wherein the edible

composition has the same shelfl hife as an edible composifion compusing sodium lactate,

58. 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) mcorporating into the edible composition an effective amount of a
compound according to Formula (1), Formula (I}, Formula (111, or Fornmla {1V}, as deseribed
herein, or combinations thereof, or any one of Compounds 1-8, as described heremn, or

combinations thereof,

h

9. The method according to paragraph 58, wherein the amount of compound
added in (b} 1s sufficient 1o permit replacement of the anwount of sugar typically present in the
edible compeosition by up 1o 23%.

64, The method according to paragraph S8, wherein the amovut of compound
added in (b} 1s sufficient to pernut replacement of the amount of sugar typically present in the

edible composttion by up to 56%.

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

edible composition by up to 75%.



WO 2013/058758 PCT/US2011/057146

e

20

30

- 27 .

o2, The method aceording to paragraph 58, wherein the amount of compound
added m (b} i sofficient to permit replacement of the amount of sugar typically present in the

edible composition by up to 168%.

03, The method according o any one of paragraphs 58-62, wherein the edible

composition maintains a sweet flavor.

64, A method of reducing the sodinm intake of a subject, the method comprising:
(a} replacing an arcount of a sodivr salt used in preparing an edible
composition with ap areount of a potassium salt; and
(b) mcorporating into the edible composition ap effective amount of a

compound according to Forowla (), Foomula (1), Formula (1), or Forowla (IV), as described

herein, or cormbinations thereof, or any one of Componnds -8, as described herein, or

5

combinations thereof

65. The method according o paragraph 64, wherein the sodium salt 1s NaCl and

the potassium salt s KCL

66. The method according to paragraph 64, wherein the sodmn salt is sodinm

{actate, and the potassinrm salt is potassium lactate.

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

further comprises (¢} identifying a subject 10 need thereof,

08, The method according to any one of paragraphs 64-67, wherein the amount
of compound added in (b} 13 sufficient to reduce sodivm intake by up to 2596 by replacement with

potassiwm.

69, The method according o any one of paragraphs 64-67, wherenn the amount
of compound added in (b) 1s sufficient to reduce sodium 1ntake by up to 50% by replacement with

potassinm.

76, The method according fo any one of paragraphs 64-67, wherem the amount
of compound added in (b} 1s sufficient to reduce sodium ntake by up 0 75% by replacement with

potassium,

71 The method according to any one of paragraphs 64-67, whercin the arsount
of compound added n (b} is sufficient to reduce sodium intake by up to 100% by replacement with

potassimm.

72, A method of reducing the sugar intake of 2 subject, the method compuising:

(a} replacing an amount of sugar used 1 preparing an edible composition
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with an amount of a Acespifame K and

(%5}

(b} incorporating mto the edible composition an effective amoont of a

compound according to Formuda (B, Formula (11}, Forrmia (11T, or Fornmla (IV), as deseribed
herein, or combmations thereof, or any one of Compounds 1-8, as deseribed heremn, or
combinations thereof,

~d

3.

The method according to paragraph 72, wherein the method farther
comprises (¢} identifying a subject in need thereof.
74.

The method according o paragraph 72 or 73, wherein the amount of
compound added in (b} 15 sufficient to reduce sugar intake by up to 25% by replacement with
Acesulfame K.

-
75.

The method according to paragraph 72 or 73, wherein the amount of
compound added 1u (b} is sufficient fo reduce sugar intake by up to 56% by replacement with
Acesulfame K.

76.
15

The method according to paragraph 72 or 73, wherein the amount of
compound added in (b} 1s sufficicot to reduce sugar intake by
Acesulfame K.

Fap 1o 75%

by replacement with
77 The method according to paragraph 72 or 73, wherein the amount of
compound added in (b) 1s sufficient to reduce sugar mtake by up to 160% by replacernent with
Acesulfame K.
it 78.

composition comprising:

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

N3
L

{a) adding an effective amount of a compound according to Formula (1),
Formula (1), Fornwmia (11}, or Formula (IV), as described herein, or combinations thereof, or any
s S b el >

ong of Compounds 1-8, as described herein, or combinations thereof, to the edible composition
such that any bitter taste induced by the hitter tastant ts reduced.
79.

compaosition comprising:

{a) inge

B0

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

sting an effective amount of a compound according to Formuta (1),
Formmia (1), Fornwia (811}, or Formula (IV}, as described herein, or combinations thereof, or any
onc 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 method according to any one of paragrapbs 35-79 or 81-90, wherein the
edible composition is a food product, a consumer product, or a pharmacentical composition.
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g1 The method according fo any one of paragraphs 78-79, wherein the bitter

taste mnduced by the bitter tastant is redoced by up 10 25%

82. The method according o any one of paragraphs 78-79, wherein the bitter

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

83. The method according o any one of paragraphs 78-79, wherein the bittex

taste induced by the bitter fastant is reduced by vp 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%

q

>0

5. The method according to any one of paragraphs 78, 79, and §1-84, wherein

the bifter tastant 1s a bitter tasting salt,

86. The method according o paragraph 83, wherein the bitter tasting saltis a

magnesiom sal, a calcium salt, or a potassium salt.
feoed ¢ ]

87. The method according o paragraph 86, wherein the potassium salt is KClor

potassium lactate.

85, The method according o 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 (I}, Formula (1), Formula (I, or Formula (IV), as described
herein, or combinations thercof, or any onc of Compounds 1-8, as described herein, or

combinations thereof,

a6, A method of reducing the amount of sodium 1n an edible composition while
preserving the edible composition, the method comprising:
(a} replacing an amount of sodiur lactate used 1o preparing an edible
composition with an amount of potassium lactate; and
(b} incorporating imto the edible composition an effective amnount of a
compound according to Formula (I}, Formula (11), Formula (JH), or Fovmula (IV), as described
herein, or combinations thercof, or any one of Compounds 1-¥, as described herein, or

combinations thereof,

91, A method of inhibiting, reducing, or elimipating a bitter taste in a subject

COMprising:
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(a) placing a compownd according to Formula (I}, Formaela (), Fornmuda (HE), or
Formula (FV), 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

bitter tasting salt.

93. The method according o paragraph 92, wherein the bifter taste is duc to a

magnesivm salt, a calciam salt, or a potassimon sait.

94, The method according to paragraph 93, wherein the bitter taste is due to KCl

or potassium lactate.

D
W

A pharmaceutical composition comprising:

(a} a bitter tasting pharmaceutical active ingredient; and

(b} a compound according to Formaula (1), Formulda (11}, Formula (1), or
Fornwla (IV}), as described herein, or combinations thercof, or any one of Compounds 1-§, as

described herein, or combinations thereof,

96. A pharmaceutical composition comprising:
(a) a pharmaceutical active mgredient;
(b} a bitter tastant; and
(¢} a compound according to Foooula (1), Forrauda (1), Formula (T}, or
Forowia (FV}, as described herein, or combinations thereof, or any one of Compounds -8, as

described herein, or combinations thereof,

97. A consumer product comprising:
{(a} a bitter tasting ingredient; and
{b) a compound according to Formula (I}, Formula (11}, Fornmlia (11}, or
Formula (FV), as described herein, or combinations thereof, or any one of Compounds 1-8, as

described herein, or combinations thereof,

98. A consurner product for reducing bitter taste of a bilter tastant, wherein said
conswner product comprises:
{a} a compound according to Formuia (I}, Formula (1), Formula (I}, or
Formmia {(IV), as described herein, or combinations thereof, or any one of Compounds -8, as

escribed herein, or combinations thereof,

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

{2} contacting the bitter taste receptor with a compound according to Formula (I},
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one of Compounds 1-8, as described herein, or combinations thereofl
106,

Formula (81}, Formmla (HI}, or Formula (£V), as described herein, or comnbinations thereof, or any

The method according to paragraph 99, wherein the
oral cavity of a subject.

bitter taste receptor is in the
5 O The method according to paragraph 99, wherein the bitter taste receptor is in the
gastromtestinal tract of 2 subject,
102, The method according to paragraph 99, wherein the bitter taste receptor is present
in an in vitro assay.
Detatled Description of the Invention
10 {8071]
detailed description is set forth.

16672

In order that the invention described herein may be fully understood, the following

Unless defined otherwise, all technical and scientific terins used herein have the same
15

meanng a8 those commonly onderstood by one of ordinary skill in the agt to which this invention

belongs. Althongh methods and materials similar or equivalent to those deseribed herein can be

fimiting, All publications, patents and other documents raentioned herein are incorporated by
reference in thew entivety.
{8873}

used in the practice or testing of the present vention, suitable methods and materials are described
20

below, The materials, methods and examples are illustrative only, and are not intended to be

Throughout thus specification, the word "comprise” or variations such as "comprises” or
not the e

"comprising” will be understood o imply the inchision of a stated integer or groups of ategers byt
exclusion of apy other wteger or group of integers.
[8674]

N3
e

18075]

The term "abphatic” vefers to steaight chaiwp or branched bydrocarbous that are corapletely
substituted or upsubstituted linear or branched alkyl, alkenyl and alkynyi groups. Unless indicated

saturated or that contain one of more units of pasaturation. For example, abiphatic groups include

otherwise, the term "aliphatic” encompasses both substituted and unsubstituted hydrocarbons.

The term "alkoxy™ refers to O-alky! substituent, wherein the alkyl potion may b

be optionally substituted.
{8876}

optionally substituted. Examples of alkoxy substituents mclude, but are not fimited to, methoxy,
"alkoxy" arc O-alkenyl or G-alkyunyl groups. In all cases, the alkyl, alkene and alkyne portions may

ethoxy, B-propoxy, isopropoxy and o-butoxy. Also explicitly included within the scope of the term

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.
{8677}

The term "alkylthio” refers to an S-alkyl substituent, wherein the alkyl portion may be
optionally substituted. Examples of alkylthio substituents melude, but are not limited to,

may be optionally substituted.

methylthio, ethylthio and isopropylthio. Also explicitly included within the scope of the term
"alkyithio” are S-alkenyl or S-alkynyl groups. In all cases, the alkyl. alkene and alkyne portions
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{8878] The term "alkenyl" refers to both straight and branched saturated chans contaiming, for
example, 2-3, 2-6, 2-9, or 2-12 carbon atoms, and at feast one carbon-carbon double bond. An
atkenyl group may be optionally substituted.

{8078] The termm "alkynyl” refers to both straight and branched satorated chains contaming, for
example, 2-3, 2-6, 2-9, or 2-12 carbon atoms, and at Jeast one carbon-carbon triple bond. An
atkynyl group may be optionally substituted.

{B880]  The terms "artificial sweetener” and "sugar substitute” refor 1o a food additive that confers
a sweet taste but has less caloric energy than sugar. In some instances, the caloric encrgy of the
“artificial sweetener” or "sugar substitute” is neghgible.

{8081} The teom "buter” or "hifter taste” as used berein refers o the perception or gustatory
sensation resulting following the detection of a bitter tastant. The following attabutes may
contribute to bitter taste; astringent, bitter-astringent, metallic, bitter-metallic, as well as off-tastes,
aftertastes and undesirable tastes including but not Bmited to freczer-burn and card-board taste,
and/or any conibinations of these, It is noted that, in the art, the teom "off-taste” is often
synonymous with "bitter taste.” Without being fimited by theory, the diversity of bitter tastes may
reflect the large number of bitter receptors and the differential detection of biiter tastants by these
receptors. Bitter taste as used herein includes activation of a bitter taste receptor by a bitter tastant.
Bitter taste as used heremn also includes activation of a bitter taste receptor by a bitter tastant
followed by downstream signaling. Bitfer taste as used herein also includes activation of a
signaling pathway after stimulation by a bitter tastant. Bitter taste as used heren 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.
{6082] 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 exira-
oral tissues, e.g., in taste-like, hormone producing cells throughout the gastrointestinal tract,
melading the stomach, intestines, and colon. Bitter receptors can also be present i vitro, such as in
an assay, meloding but not limited to a cel based assay or a binding assay.

{8083] The term "hitter tastant,” "bitter ligand,” or "bitter compound” refers to a compovud 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 "bitfer tastant” also refers to a multiplicity of compounds that combine to
activate or be detected by a bitter taste receptor and/or confer the perception of a bilter taste jn a
subject. A "bitter tastant” further refers to a compound that is enzymatically meodified 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, soree individuals roay describe a "buter tastant” as a compound which
confers a different kind of bitter taste compared to the kind of bitter taste perceived for the same
compound by other individuals. The term 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-bmiting examples of bitter tastants or substances including foods that comprise a
bitter tastant and taste hitter include coffee, unsweetened cocoa, marmalade, bitter melon, beer,
bitters, citrus peel, dandebion greens, escarole, gumune, magnestum salts, caleium salts, potassium
salts, KCI, potassium lactate, Acesuifame K, Brassels sprouts, asparagus, bitter gourd, wild
cucurnber, cefery, hops, kohleaby, radish leaf, ginseng, pumpkin, collard greens, kale, sparteine,
caffeine, atropine, nicotine, vrea and strychaine,

{8084] Further examples of bitter tastants inclode pharmaceuticals. Noo-limiting exaraples of
pharmaceuticals as bitter tastants include acetaminophen, ampicithn, azithromycin,
chiorpheniramine, cimetidine, dextromethorphan, dipbeshydraraine, evythromyern, ibuprofen,
peniciiling phenylbutazone, psuedoephedane, ranitidine, spironolactone and theophylhne alt of
which have been associated with bifter taste.

{B085]  The term "comestibly or biologically acceptable salt” refers to any comestibly or

o

iclogically acceptable salt, ester, or salt of such ester, of a compound of the present invention,
which, upon ingestion, s capable of providing (directly or indirectly) a compound of the present
nvention, or & metabolite, tesidue or portion thereof, characterized by the ability to reduce the
perception of a bitter taste atiributed to a bitter tastant. Similarly, the teom "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
mdirectly) 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 product” is a product suitable for oral use, such as eating or drinking. Therefore, a
comestibly acceptable compound is an edible compound.

{6086] The term "consumner product” refers 1o health and beauty products for the personal use
and/or consumption by a sabject. Consumer products may be present in any form including, but
not limited to, Liquids, solids, semi-solids, tablets, capsules, lozenges, strips, powders, gels, gums,
pasies, slorries, syrups, acrosols and sprays. Non-limiting examples of consumer prodocts inchude
nutriceuticals, mutritional supplements, lipsticks, Hp balms, soaps, shampoos, gums, adhesives (e.g.,
dental adhesives), toothpastes, oral analgesics, breath fresheners, mouthwashes, tooth whiteners,
and other dentiftices.

{8087] The term "diet” collectively refers fo the food produocts and/or beverages consumed by a
subject. A subject’s "diet” also includes any consurer products or pharmaceuntical compositions the
subject ingests,

{8088] The term "edible composition” refers o a compasition suitable for consumption, typically
via the oral cavity {(although consuraption ruay oceur via pon-oral means such as inhalation).

Edible compositions may be present in any form inchuding, but not imited to, gmds, sohds,
semi-solids, tablets, lozenges, powders, gels, gums, pastes, sharries, syrups, aerosols and sprays, As
used berein, edible compositions nchude food products, pharmaceutical compositions, and
conswrner products. The teom edible compositions also refers to, for exanple, dictary and

nutritional supplements. As used berein, edible compositions aiso include compositions that are
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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 (o
simmilar compositions and is generally used as a synonym to the term "edible.”

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

(%5}

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

capable of reducing the perception of bitter taste associated with a bitter tastant, The term

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

an edible compaosition, reduces the bitter taste of, e g., a Nal’l substitute, thereby allowing for the

maintenanse of the perception of a desired salty flavor of a said edible coraposition. The ferm

10 “effective amonnt of a corupound” also refers to an amount which, when added to an edible
composition, allows for the preservation of a food product, while reducing or ehminating bitter
taste associated with a bitter tastant in the preservative. The term "effective amount” also refers to
the amount of a cornpound 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 nherently bitter food product.

{8098]  The term "flavor modifier” refers 1o a compound or a nuxture of compounds that, when
added to an edible composition, such as a food product, modifies {e.g., masks, elinunates,
decreases, reduces, or enhances the perception of) a flavor {e.g., sweet, salty, nmami, sour, or bitter
taste) present in the edible composition.

20 {6091]  The term "food product” refers to any composition comprising one or more processed
foodstuff. Food products include, but are not himited to, confectionaries, bakery products
(inchuding, but not limited to, doughs, breads, biscuits, crackers, cakes, pastrics, pics, tarts, guiches,
and cookies), ice creans (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 creany), dairy products

25 (inchiding, but not hmited to, drinking milk, cheese, yogurt, and sour milk drinks), cheeses
(inchiding, but not limited to, natural cheeses and processed cheeses), butter, margarine, sweet and
savory snacks (ucloding but not Hmited to fruit snacks, chips/crisps, tortilla/com chups, popco
pretzels, chocolates, and nots}, hot and cold beverages (ucloding, but not linuted to, bsverages,
beverage nuxes, concentrates, puices, carbonated beverages, non-carbonated beverages, alcoholic

30 beverages, non-alcohohic beverages, soft drinks, sports drinks, isotonic drinks, coffees, teas, bottled

waters, and beverages prepared from botanicals and botanical extracts (inclodmg cold beverages

that are prepared with botanical or fungi extracts as ingredients, and drinks that are prepared
various ways, such as inficions, decoctions, or other means of extraction or distilation of various

plant parts, inchuding, but not imited to leaves, flowers, stems, fruts, roots, rhizomes, stems, bark,

5

[9%]
[

volatile oils, or even the whole plant)), snack bars (including, but not lumited to granola bars, oesh

bars, protem bars, breakfast bars, energy bars, and fouit bars), raeal replacement products, ready

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

soups {including but not hmited to broth-like soups and cream-based soups), broth, gravy, soy
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sapce, meats and fish (inchuding raw, cooked, and dried meats}, deli products Gueludimg but not
fimited to meats and cheeses suitable for slicing or pre-sliced meats and cheeses, e.g., turkey,
chicken, ham, bologna, salarm, bierwurst, capicola, chorizo, cored beef, dutch Eozaf, Serrano,

prosciutto, head cheese, tiverwurst, meatlcaf (inchiding olive loaf, pepper loaf, pimento oaf, and

(%5}

haro and cheese loaf), roortadella, pastrami, pepperom, roast beef, roast pork, savcisson, srooked

meat, summer sausage, fongue, American cheese, blue cheese, cheddar cheese, Colby chec

Colby-Jack cheese, gouda, Monterey Jack cheese, muenster cheese mozzarclila, parmigiano cheese

pepper jack cheese, provolone, romano cheese, siring cheese, spray cheese, and swiss cheese},

vegetables (including, but not Emited to, xaw, pickled, cocked, and deied vegetables, such as french

10 fries}, fiuits (ocluding raw, cocked, and doed fruits), grams (ucluding, bot not hirnited to, dued
cercals and breads), prepared foods Gueloding, but not lirnited to, dried, canned, or jarred sauces
and soups), snack foods, pastas (including, but not bmited to, fresh pasta, chilled pasts, frozen
pasta, dried pasta, and macaroni}, noodles (including, but not fimited to, egg noodies, wheat
noodies, rice noodles, mung bean noodles, potato noodles, buckwheat noodles, corn noodles,

15 cellophane noodles, chow mein, fettuccini, fusilli, gnocchi, lasagna, finguini, o mein, macaron,
manicotti, pad thai, penne, ramen, rice vermicelli, rigatoni, soba, spaghetti, spatzie, udon, and ziti),
canned foods, frozen foods, dried foods, chilled foods, oils and fats, baby food, spreads, salads,
cereals {inchiding, but not limited to, hot and cold cereals), sances (inchuding, but not limited to,
cheese sauees {e.g., for macarom and cheese) tomato pastes, tomato purees, bouillon cubes, stock

20 cubes, table sauces, boys bases sauces, pasta sayces, cooking sauces, marinades, dry sauces, powder
mixes, ketchups, mayonnaiscs, salad dressings, vinegrettes, mustards, and dips), jellies, jams,
preserves, honey, puddings, recipe mixes, syrups, icings, fitlings, infused foods, salt-preserved
food, marmated 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

25 product, i.e. a food product for consamption by a household pet. In other embodiments, the food
product 1s a livestock food product, fe. a food product for consumption by livestock.

{8092]  The term "foodstuff” refers o an unprocessed ingredient or a basic nutrient or flavor
containing element vsed to prepare a food product. Non-hmiting examples of foodstuffs inclade:
fruits, vegetables, meats, fishes, grams, milks, eggs, tobers, sugars, sweeteners, oils, herbs, snacks,

30 sauces, spiees and salts.

{8093] The torm "halo” or "halogen” refers to a fluoring, chloring, bromine or iodine substituent,

{8094] The terms "parts per mithon” and "ppm” are used in the food wdustry to refer fo a low

concentration of a solution. For exarople, one gram of sclute 1 1080 ml of solvent has a

concentration of 1800 ppm and one thousandth of a graro {0.001g) of schute i 1800 ml of solvent

[9%]
[

has a concentration of one ppra. Accordingly, a concentration of one miligram per Hter (Le. |
mg/L} 18 equal to 1 ppro
- 1

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

and similar terrus, refer to the awareness of a subject of a particular taste or flavor.
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{8096] The termm "pharmacentically active ingredient” refers to a compound i a pharmacestical
composition which is hiclogically active.

{8897] The term "potassium salt” refers to a salt wherein potassium is the cation. Potassivm salts
in the context of the present invention are preferably edible potassium salts inelading, but not
firnited to, Acesulfame K {Ace K, aluroioum potassivm suifate, dipotassiom guanylate,
dipotassium inosinate, monopotassiarn ghitamate, potassiim acctate, potassiar acid tartate,
potassivm acid artrate, potassivim adipate, potassiam alginate, potassium alominum silicate,
potassium ascorbate, potassivrn aspartate, potassium benzoate, potassiom bicarbonate, potassitum
bisulfate, potassiura bisulfite, potassiura bromate, potassiurn carbonate, potassiom chloride,
potassivm citrate, potassivm dibydeogen citrate, potassinm dihydrogen pbosphate, potassium
ferrocyande, potassivm furnarate, potassium gibberellate, potassium glocounate, potassinm
hydroxide, potassium hydrogen sulfite, potassinm iodide, potassium lactate, potassium malate,
potassium metabisulfite, potassium nitrate, potassium nitrite, potassium persuffate, potassivm
phosphate {dibasic), potassium phosphate (fnonabasic), potassium phosphate (tribasic), potassium
polymetaphosphate, potassium polyphosphates, potassivrs pyrophosphate, potassium propionate,
potassium saccharin, potassinm sodium tartrate (e.g., potassium sodiun L{+)-tartrate), potassium
sorbate, potassium sulfate, potassium sulfite, and potassium tripolyphosphate.

{6098] The term "processed foodstufl™ refers to a foodstuff has been subjected to any process
which alters its original state (exchiding, e.g., harvesting, slaughtering, and cleaning). Examples of
methods of processing foods include, but are not fimited to, removal of unwanted owter layers, such
as potato peeling or the skinning of peaches; chopping or slicing; mincing or macerating;
liguefaction, such as to produce fiuit juice; fermentation {e.g. beer); emulsification; cooking, such
as boiling, broiling, frying, heating, steaming or gnilling; deep frying; baking; mixing; addition of
gas such as air entrainment for bread or gasification of soft drinks; proofing; seasoning (with, ¢.g.,
herbs, spices, salts); spray drying; pasteurization; packaging {e.g., camng or boxing); extrosion;
puffing; blending; and preservation (c.g., adding salt, sugar, potassium lactate or other
preservatives).

{8099  The term "replace” or "replacing” refers to substituting one compound for ancther
compound 1n or 1 the preparation of, for example, an edible composition, such as food product. It
melades complete and partial replacements or sobstitutions.

{8180] The torm "salty flavor” refers to the taste cheited by, for example, fons of alkah metals

T+

salts {e.g., Na_ and CT in sodium chioride). Nown-hmiting examples of compositions eliciting a salty
flavor include table salt (sodraro chlonide), sea water, sea salt and potassiom chloride. The amount
of salty flavor or the saltiness of a composition can be deterrrned by, e.g., taste testing.

[8301] The torm "sodium” or "sodiam salt” refers to the amount of sodivm (.¢., sodium salt)
mgested or otherwise consumed by a subject. In general, "sodium” or a "sodiwm salt” refers to a
salt or carapound wherein sodimm is the cation. Sodiom salts in the context of the present invention
melude, but are not limited to, aluminum sodium sulfate, caleinm disodium EDTA, dioctyt sodiun

sulfosuccinate, disodinm 5-ribonucleotides, disodium cthylenediaminctetrancetate, disodinn
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guanylate, disodium inosinate sodivm acetate, monosodiim ghitamate (MSG), potassivm sodium
tartrate, sodium acid pyrophosphate, sodium adipate, sodiram alginate, sodium aluminosilicate,
sodivm alvminum phosphate (acidic), sodium aluminum phosphate (basic), sodium ascorbate,
sodivm benzoate, sodivm bicarbonate, sodimm hisulfate, sodram bisolfite, sodivm carbonate,
sodinm carboxymethyleellolose, sodinm casemate, sodiura chloride, sodiom citrate, sodinm
cyclamate, sodiom debydroacetate, sodior diacetate, sodinm dehydroacetate, sodmm dihydrogen
citrate, sodium dibydrogen phosphate, sodium DL-malate, sodium erythorbate, sodinm erythorbin,
odium ethyl para-hydroxybenzoate, sodiom fernic pyrophosphate, sodinm ferrocyanide, sodiorm
formate, sodinm furnarate, sodrom gluconate, sodimm hydrogen carbonate, sodrom hydrogen DL~
malate, sodium hydrogen acetate, sodivm hydrogen sulfite, sodium hydroxide, sodiom
hypophosphite, sodivm tartrate {¢.g., sodinm L{+}-tartrate), sodinm lactate, sodiom lauryl sulfate,
sodim mmalate, sodinm metabisuifite, sodivm metaphosphate, sodium methyl para-
hydroxybenzoate, sodium wnitrate, sodinm nitate, sodium O-phenyviphenc!, sodinm phosphate
{dibasic), sodmm phosphate (inonobasic), sodium phosphate {tribasic), sodium polvphasphate,
sodizm potassium tarirate, sodivm propionate, sodiwm propyl para-hydroxybenzoate, sodium
pyrophosphate, sodium saccharin, sodium sesquicarbonate, sodum stearoy! lactylate, sodiwn
steary! fumarate, sodivm succinate, sodium sulfate, and starch sodium octenylsuccinate.

{8382] The term "sodium intake™ refers to the amount of sodrum ingested or otherwise consumed
by a subject.

{8383] The term "stability” or "stable” in the context of a chenuical structure refers to the chemical
state when a system is in its lowest energy state, or in chemical equilibrivm with its environment.
Thus, a stable compound (or, e.g., a compound containing a number of atoms 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 ascfulness.

{8384] 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 himited to,
household pets, sach as dogs, cats, pigs, rabbits, rats, mice, gerbils, hamsters, guinea pigs, and
ferrets. In some embodiments, a subject 1s 3 hvestock animal. Non-hmiting examples of Hivestock
animals inchide: alpaca, bison, camel, cattle, deer, pigs, horses, Hamas, nniles, dounkeys, sheep,
goats, rabbits, reindeer, and yak.

{0305]  The torm "sugar” refers 10 a simple carbohydrate, such as a muonosaccharide or a
disaccharide, that delivers a primary taste sensation of sweetness, Non-limiting examples of sugar
melude ghucose, fructose, galactose, sucrose, lactose, and maltose,

{8186] The torm "swect flavor” refers to the taste clicited by, for example, sugars. Noa-limitiag
exaraples of compositions ehiciting a sweet flavor include ghicose, sucrose, fructose, saccharin,
cyclamate, aspartame, acesulfame potassiurg, sucralose, alitame, and nectame. The amount of
sweet flavor or the sweetness of a composition can be determined by, e.g., taste testing,

{8367]  An aliphatic group may coutain one or more substituents. Examples of suitable

substituents on 2 saturated or unsaturated carbon of an aliphatic group nclude, but are not imuted
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{0, halogen, -CF; , -R’, -OR, -OH, -SH, -SR’, protected OH (such as acyloxy}, -NG,, -ON, -NH,,
SNHR', -N(RY,, -NHCOR!, -NHCONH,, -NHCONHR', -NHCON{R'), -NRCOR', -NHC(O,H,
NHCOR', -CO,R!, -COLE, -COR', -CONH,, -CONHR/, -CON(R'Y,, -3(O3H, -5(ORR’, -S{O}:H,
~SORR' -S(O)NH2' -S{OH, -S{OYR!, -S{C),NHR', -S{O}N(R"),, -NHS{O)H, or -NHS{O)},R’,
=0, =8, =NNHR, =NN{R},, =N-GR, =NNHCOR’, =NNHCG,R/, =NNHS0,R/, =N-UN, or =NR/,
wheretn R’ 1s selected from H, aliphatic, carbocyclyl, heterocyelyl, aryl, aralkyl, heteroaryl, or
heteroaralkyl and each R’ s optionally substituted with one or more balogen, nitro, cyano, amino,
-NH-{unsubstitoted aliphatic), -N-(unsubstituted abiphatic), carboxy, carbarovl, hydroxy,
~O-{unsobstituated aliphatic), -SH, -S-(unsubstituted alipbatic), CF;, -S{O),NH;' vnsubstituted
abiphatic, unsubstituted carbocyclyl, nusubstituted heterocyelyl, unsebstituted aryl, vosubstitated
aralkyl, unsubstituted heteroaryl, or unsubstituted betercaraltkyl, Guided by this specification, the
selection of suitable substituents is within the knowledge of one skilled in the art.

{8188] As defined herein, the compoimds of the invention are intended to include all
stereochernical forms of the compound, inchiding geometric 1somers {i.e., E, £} and optical isomers
(i.c., R, 5). Single stercochemical isomers as well as enantiomeric and diastereomeric mixtures of
the present compounds are within the scope of the invention. Unless otherwise stated, formulas
depicted herein are also meant to inclade 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 hiydrogen by a deuterium or tritium, or the replacement of a carbon by a "C- or
*(-enriched carbon are within the scope of this invention.

{8309] The present mnvention provides edible compositions comprising a compound of the present
vention, including food products, consumer products, and pharmaceutical compositions
comprising said compounds, and methods of preparing a such conpositions. The present invention
also provides methods of reducing the amount of sodium (e.g., NaCl or sodium lactate) or sugar i
a food product, a method of reducing the sodinm or sugar 1utake 1 a diet, a method of reducing
bitter taste, and a method of reducing the activity of a bitter taste receptor. The present mvention
also inchudes reducing the amount of sodiom in a edible composition or diet by replacing a sodivm
contaming compound or composition with 4 potassivin containing compound or composition. The
present nvention also inclodes reducing the amoont of sugar in a edible composition or diet by

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

Edible compeasitions

{8118] According to one aspect, the invention provides an edible composition comprising a
compound of the invention for reducing bitter taste of a bitter tastant.

{9131] Al stereocheruical forms of the compounds disclosed in this and any section herein are
specifically conteraplated, inchading geometric 1somers (e, E, 7} and optical isomers (e, B, S).
Single stercochemical tsomers as well as enantioraeric and diastercomeric mixtures of the

compounds disclosed i this and any section heretn are also specifically contemplated.
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{8132] In some embodiments, the present wmvention provides an edible composition for reducing
bitter taste of a bitter tastant, wherein the compositon comprises a branched alkene compound.

The brauched atkene compowmds of this invention are capable of reducing or climinating bitter taste
of a bitter tastant. In some embodiments, the branched alkene compound has a molecolar weight
{ess than about 1000, 500, or 300 daltons. In cortamn ornbodiments, 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,
wheretn, as valence and stability pernut:
Xis S or 3
each R is independently H, C-C; alkyl, C-Cy alkenyl, or C-Cy alkynyl; and
the dotted boud represents an optional carbon-carhon douable bonds;
wherein the composition is edible and capable of redocing bitter taste of a bitter tastant.
{8313] According to some ernbodiments of compounds of Forrnuda (),
as valence and stability perot:
XisSor
cach R is independently H, C-C; alkyl, Co-C; alkenyl, or C-C; alkynyl; and
the dotted boud represents an optional carbou- carbon double bond.
{8134] According to some ernbodiments of compounds of Forrnuda (),
as valence and stability permit:
X80,
cach R is independently H, C-Cs alkyl, C-Cs alkenyl, or C5-C; alkynyl; and
the dotted boud represents an optional carbon- carbon double bond.
{8115] According to some embodiments of compounds of Formula (1),
as valence and stability permit:
XBSorQ;
each R is independently H or C-C; alkyl; and
the dotted bond represents an optional carbon- carbon double bond.
{#1316] According to some embodiments of compounds of Formula (I},
as valence and stability pernut:
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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In certain embodiments, the compound of Formuda () mehudes an F-double bond where

the dotied boud 1s located. In other embodiments, the compound of Formmla () meludes a

Z-Jouble where the dotted bond s located. In further embodiments, the compound of Formula (5)

nchudes a mixture of £/Z-double bonds where the dotted boud 1s located. Tn yet additional

5 embodiments, the compound of Formula (1) does not include a double bond where the dotted bound
is Jocated.
{8118] In certain embodiments, the compound of Forrmala (1) is:
Cempound
1 AN
OH,
Cempound
2
Compound
3
Compound :
4 »
and
Compound \
5 OH
{Aldrich Cat. No. W502200),
10 or a comestibly or biologically acceptable salt or derivative thereof, or an coantiomer or
diastercomer thereof,
{8119] If 2 comestibly or biclogically acceptable salt of a compound of the present invention is
used, such salt is preferably derived from inorganic or organic acids and bases. Examples of such
salts include, but are not imited to, those derived from appropriate bases, including alkali metal
15 {e.g., sodium and potassium), alkaline carth metal (¢.g., magnesium), amnmonium and N{(C
atkyl), salts.
{8128] In some embodimments, the present imvention provides an edible composition for reducing
bitter taste of a bitter tastant, wherein the composition comprises a cyclchexadicne-based
compound. The cyclohexadiene-based compounds of this mvention are capable of reducing or
20 climinating biter taste of a bitter taztant. In some embodiments, the cyclohexadiene-based

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

embodiments, the cyclohexadiene-based compound i3 a compound of Fornmla (1)




WO 2013/058758 PCT/US2011/057146

- 35 -

Ry
Formala (I}
or a coruestibly or biologically acceptable salt or denivative thereof, or an enantioroer or
5 diastereomer thereof,
whereln, as valence and stability perroits
cach R, i3 independently H, C;-Cy alkyl, Co-Co alkenvl, or Co-Cy allynyl;
Ry is H, C-Cy alkyl, Co-C alkenyl, or C5-Cg alkynyl; and
the dotted bouds represent optional carbon-carbon double bonds;
10 wherein the compuosition is edible and capable of reducing bitter taste of a bitter tastant.
{8321} Accaording to some embodiments of compounds of Formuda (1),
as valence and stability permit:
cach R, is independently H, C;-C; alkyl, Cp-C; alkenyl, or Co-C; allynyl;

Ry is H, C;-C; alkyl, C-C; alkenyl, or C3-C; alkynyi; and

e

the dotted bouds represent optional carbon-carbon double bonds.
{8322] Accaording to some embodiments of compounds of Formuda (1),

as valence and stability pernut:

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

R; 18 H, -G, altkyl or Cy-C; alkenyl; and
20 the dotted bonds represent optional carbon-carbon double bonds.
{#123] According to some embodiments of compounds of Formula (1),

as valence and stability pernut:

each R, 18 dependently H or C)-C; atkyl;

R, is H or C)-C, atkenyl; and

NS
¥

the dotted bonds represent optional carbon-carbon double bonds.
{8124] According to some embodiments of compounds of Formala (11},
as valence and stahility permit:
each R, 18 dependently H or C)-C; atkyl;
R; is H or Cp-Cy atkenyl; and
30 each dotted line s a carbon-carbon double bond.
(6325}  To cortain embodiments of the compound of Formula (11}, the exocyclic double bond 15 an
E-double bond. In other erubodiments of the compound of Formula (1), the exccyciic double bond

is a Z-double bond. In farther eomboediments, the compound of Fornmla (11} inchudes a mixtare of
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E/Z-exocyehic double bonds, In yet additional embodiments, the compound of Formula (1) doces
not inchde an exocyche doable bond.

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

0
Compound
&
{Sigma Cat. No. W342017),
5

or a coruestibly or biologically acceptable salt or denivative thereof, or an enantioroer or
diastercomer thereof.
{83127] In somc embodiments, the present invention provides an edible compaosition for reducing
bitter taste of a bitter tastant, wherein the composition comprises a branched alkenc ester

10 compound. The branched alkene ester compounds of this invention are capable of reducing or
elimnating bitter taste of a bitter tastant. In some embodiments, the branched alkene ester
compeound has a reolecular weight fess than about 1000, 300 or 306 daltons. To certain

ernbodiments, the atkene ester compound is a compound of Formula (1)

R R4 0

Formula (111},

or a comestibly or biologically acceptable salt or derivative thereof, or an enantiomer or
diastereomer thereof,
wherein, as valence and stability permit:
20 X=80r0;
each R, is independently H, Ci-Cq alkyl, C-Cy alkenyl, or C-Cy alkynyl;
Ry s H, C-Cp alkyl, Cp-Cyp alkenyl, or C)-Cyp alkynyl; and
the dotted bond represents an optional carbon-carbon double bond;
wherern the composition 1s edible and capable of reducing bitter taste of a bitter tastant,
25 {8128] According to some embodiments of compounds of Formala (TH),
as valence and stahility permit:
X=80er(;
cach R, 18 mdependently H, C;-Cq alkyl, C)-Cy alkenyl, or C-Cy alkynyl;

;s H, )-Cy alkyl, C-C alkenyl, or C-C alkynyl; and
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the dotted line represents an optional carhon-carbon double bond.
{8128] According to some embodiments of compounds of Formala (TH),
as valence and stahility permit:

X=80er(;

(%5}

cach R, 1s mdependently H, C;-C; alkyl, C,-C; alkenyl, or C,-C; altkynyl;
Ry is H, O-Cq alkyl, C-C alkenyl, or C-C alkynyl; and
the dotted Hoe represents an optional catbon-carbon double bond.
{8138]  According to some embodiraents of compounds of Formula (T,
as valence and stability peooit:
16 X =0;
cach R; 1s mdependently H, C,-C; alkyl, C,-C; alkenyl, or Co-C; altkynyl;
Byis H, C-Cy alkyl, Cy-Cy alkenvl, or C;-Cy alkynyl; and
the dotted line represents an optional catbon-carbon double bond.
{8131} According to some embodimaents of compounds of Foromla (1T},
15 as valence and stability peomit:
X=80orQ;
each R; is independently H, C,-C; alkyl, C,-C; alkenyl, or C,-C; alloynyl;
Ry is H, C-Cy alkyl, C5-C, alkenyl, or C-Cy alkynyl; and
the dotted line represents an optional carbon-carbon double bond.
20 {83132] According to some embodiments of compounds of Formmula (11},
as valence and stability permit:
X=0
each R; is independently H, C,-C; alkyl, C,-C; alkenyl, or C)-C; alloynyl;
Ry i H, C-Cy alkyl, C5-C, alkenyl, or Cp-Cy alkynyl; and
25 the dotted line represents an optional carbon-carbon double bond.
{8133] According to some embodiments of compounds of Formmuda (11},
as valence and stability permit:
X=0;
each R, i3 independently H, C-C; alkyl, Co-C; alkenyl, or Cp-C5 alkynyl;
30 Ryis H, C-Cy alkyl, Co-Cy alkenyl, or C5-Cy alkynyl; and
the dotted line s a carbon-carbon double bond.
{8134 In certain embodiments, the cormpound of Formwla (I11) tuchides an F-double bood where
the dotted bond is located. In other emnbodiments, the corapound of Formula (111 includes a

Z-double where the dotted bond i3 tocated. In further embodiments, the compouad of Forraunla (11

(%)
[

mclodes a rxture of E/7-dovble bonds where the dotted bond s located. In yet additional
ernbodiments, the compound of Formula (11} does not include a double bond where the dotted

bond is located.
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{8135] In certain embodiments, the compound of Formmuda (I} is:

Compound \ /

7

(Sigma Cat. No. W58G607),

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

diastereomer thereof.

e

{#136] If a comestibly or biclogically acceptable salt of a compound of the present invention is
used, such salt is preferably derived from inorganic or organic acids and bases. Examples of such
salts include, but are not Hiuted to, those dertved from appropriate bases, inchuding alkali metal
{e.g., sodivm and potassium), alkaline earth metal (e.g., magnesium), ammonium and N'(C 4
alkyl), salts.

10 {8137]  In some embodiments, the present mmvention provides an edible composition for reducing
bitter taste of a bitter tastant, wherein the composiion comprises a benzodioxole-based compound.
The benzodioxole-based compounds of this invention are capable of redacing or eliminating bitter
taste of a bitter tastant. In some embodiments, the benzodioxole-based compound has a molecudar
weight less than about 1808, 5006, 300 or 200 daltons, In certain embodiments, the benzodioxole-

15 based compound 15 a compound of Formula (V)

Formuda (V3

or a comestibly or biologically acceptable salt or derivative thereof, or an coantiomer or
20 diastereomer thereof,
wherein, as valeace and stability permit:
each X is independently S or O
Y = H or balogen;
Byis H, C-Cy alkyl, Cy-Cy alkenvl, or C;-Cy alkynyl; and
25 Byis H, C-Cy alkyl, C5-Cy alkenvl, or C-Cy alkynyl;
wherein the comnposition is edible and capable of reducing bitter taste of a bitter tastant.

{8138] According to some embodiments of compounds of Fornwla (IV),
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as valence and stahility permit:
each X 1s independently S or O
Y = H or halogen;

Ryis H, -G, alkyl, C-Cq alkenyl, or Cp-0y alkynyl; and

(%5}

;s H, -G, alkyl, C-Cq alkenyl, or C)-Oy alkynyl,
{813%]  According to some embodiuents of compounds of Formwia (IV},
as valence and stability peooit:
each X is independently S or O
Y =H or balogen;
10 Ryis H, O-C; alkyl, C-Cy alkenyl, or C-0 alkynyl; and
s is H or C-C; atkyl,
{8148] According to some embodiments of compounds of Fornwla (IV),
as valence and stability peomit:
X =0
15 Y =H;
Byis H, C-C; alkyl, C5-Cs alkenvl, or C-C5 alkynyl; and
R, 18 H or C4-Cs alkyl
{8343} According to some embodiments of compounds of Formula (IV),
as valence and stability permit:
20 X=0;
Y =H;
Ry is H or C-Cy alkyl; and
R; 18 H or C-C; alkyl
{8342] According to some embodiments of compounds of Formula (IV),
25 as valence and stability permit:
X=0;
Y = H;
Ry is H or C-C; alkyl; and
Ryis H.

30 {8343] In certain embodiments, the compound of Formaola (1V) is:

Compound H
8

{Sigma Cat. No. W523909),




WO 2013/058758 PCT/US2011/057146

2

(%)

(%5}

20

[

- 41 -

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

diastereomer thereof

{8144] If 2 comestibly or biclogically acceptable salt of a compound of the present invention is

used, such salt is preferably derived from inorganic or orgamc acids and bases, Examples of such
salts include, but are not Lroted to, those denved from appropriate bases, including alkali metal

e

{e.g., sodium and potassivny, atkaline carth metal {e.g., magnesiom), armonium and W(CI,A
atkyl, salts

{8145] Another aspect of the present investion provides edible corapositions coraprising a) 2
compound of the mvention; and b) a bitter tastand. In some embodiments, the compound is a
compound baviog 2 molecular weight less than about 1000, 500, or 368 daltons. 1o certain
embodiments, the compound 18 a compound of Forowla (1), Formuda (31, Formula (), ox
Fornwla (IV}, as described herein, or combinations thereof. In some embodinments, the compound
of the invention is a compound selected from Compounds 1-8, as described herein, or combinations
thereof.

{8146] In some embodimments, the bitter tastant present 1o the edible composidion 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 caleiym salt. In some embodiments, the bitter tastant present in the edible
composition is a potassinm salt. In some embodiments, the bitter tastant present in the edible
compositions is KCL In other embodiments, the bitter tastant present in the edible composition is
potassium lactate.

{8347] In another embodiment, the edible compositions comprise a} a compound of the invention;
and b) a potassium saft. In some embodiments, the potassium salt is KCl or potassium lactate. In
specific embodiments, the potassium salt is KCL  In certain embodiments, the compound is a
compound of Fornmia (1}, Formula (I}, Formula (11, or Fornmla (IV), as deseribed herain, or
combinations thereof. In some embodiments, the compound of the invention is a compound
selected from Compoonds 1-8, as described herein, or combinations thereof,

{8348] In some embodiments, the edible composition further comprises a sodium salt, In some
embodiments, the edible compositions further comprise NaCl. In some embodiments, the edible
compositions further comprise sodium lactate. In some embodiments, the edible compositions
further comprise sagar.

{83149] In some embodiments, the edible coruposition fther comprises one or more additional
components selected from the group consisting of preservatives, nutritives, flavorants or additional
flavor modifiers, which may lack an inherent flavor,

{815¢] In some embodiments, the edible coroposition further comprises one or more emulsifiers.
Sodrarn and potassiurm based eroulsifiers are commonly used as eroulsifiers v the food axt.
Sodirn-based emulsifiors inchude, e g, sodiim salts of fatty acids, sodmim alginate, sodivm
aluroipune phosphbate, sodwom caseinate, sodinm rastaphosphate, sodisrn phosphate (dibasic),
sodiwn phosphate (nonobasic), sodium pbosphate (tribasic), sodinm polyphosphate, sodium

pyrophosphate, and sodium stearoyl lactylate. Potassium-based enwilsifiers include, e.£., potassium
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salts of fatty acids, potassiium alginate, potassium citrale, potassivin phosphate (dibasic), potassium
phosphate {moncbasic), potassinm phosphate (tnibasie), potassium polyphosphate, potassium
polymetaphosphate, and potassiom pyrophosphate. Accordingly, some embodiments of the present
mvention inchide replacing 4 sodinm-hased emalsifier with a potassium based emulsifier and
adding a compound of the present invention.
{BI51] Insome embodirnents, the edible composition further corprises a surfactant 1o increase or
decrease the effectiveness of the corapounds of the present mvention, Suitable surfactants inchade,
at are not Hmited to, non-tonic sucfactants {e.g., mono and diglycerides, fatty acid esters, sorhitan
esters, propylene glycol esters, and lactylate esters) aniome surfactants {e.g., sulfosuccinates and
{fecuthin) and cationie surfactants {¢.g., (uaternary armonium salis).
{8152] In some embodiraents wherein the edible compositions further compunises a preservative,
the preservative improves the shelf life of the edible composition. Suitable preservatives include,
but are not fimited to, ascorbic acid, benzoic acid, butyl p-hydroxybenzoate, calciun benzoate,
calcium disodim EDTA, calcium hydrogen suifite, calciwm propionate, calcium sorbate, chitosan,
cupric sulfate, dehydroacetic acid, dicthyl pyrocarbonate, dimethyl dicarbonate, disodiuom EDTA,
E-polylysine glycine, ervthorbic acid, ethyl p-hydroxybenzoate, formic acid, gum guaiac,
heptylparaben, hinokitiol, iscbutyl paraoxybenzoate, Japanese styrax benzow exiract,
methylparaben, milt protein exfract, natamycin, nisin, peptin extract, 2-phenylphenol, pimaricin,
potassium acetate, potassiwm benzoate, potassium lactate, potassinm metabisulfite, potassium
nitrate, potassium nitrite, potassium pyrosulfite, potassinm sorbate, potassium sulfite, propionic
acid, propyl p-hydroxybenzoate, propyl p-oxybenzoate. propylene oxide, propylparaben, sodium
benzoate, sodiam bisulfite, sodium dehydroacetate, sodium diacetate, sodium erythorbate, sodium
hydrogen sulfite, sodium hypophosphite, sodium hypozulfite, sodium metabisalfite, sodium nitrate,
sodium nitrite, sodium o-phenylphenol, sodium propionate, sodium pyrosulfite, sodium sulfite,
sodim thiocyanate, sorbic acid and sulfor dioxide. In some embodiments, the preservative has a
bitter flavor.
{8153] In some embodiments, the composition may further comprise one or more additional
components selected from the group consisting of flow agents, processing agents, Sugars, amino
actds, other nacleotides, and sodium or potassivm salts of organic acids such as cifrate and tartarate.
Soch additional ingredients may add flavor, or aid in blending, processing or flow properties of the
edible composition.
{8154] In some ernbodiments, the rate of release of the corapound of the present imvention is
regufated. The release rate of the compound of the present investion can be altered by, for

exaruple, varying s solubility in water. Rapid refease can be achieved by encapsulating the

(e
My

compound of the present invention with a raaterial with high water solubility. Delayved release
the compound of the present invention can be achicved by encapsulating the corapound of the
present wvention with a material with low water solubilty. The coropound of the present rovention

can be co-encapsulated with carbohydrates or masking tastants such as sweetencrs. The rate of

release of the compound of the preseat invention can also be regulated by the degree of



WO 2013/058758 PCT/US2011/057146

2

(%)

(%5}

20

[

-43 .

encapsulation. In some embodiments, the compound of the present invention 1s fully encapsulated.
In other embodiments, the compounds of the present invention are partially encapsolated. In some
embodiments, the rate of release 18 regulated so as to release with the bitter tastant,

{8185] The edible compositions of this invention are prepared according to techmiques
well-known in the art. To general, ap edibie composition of the invention 1s prepared by mixing a
compounent or ingredient of the edible coruposition with a coropound of the mvention.
Altematively, a corapound of the investion can be added directly to the edible composition, Tun
sorae erabodirnents, a bitter tastant s added siroubtancously or sequentially with a compound of the
wvention. If sequentially, the bitter tastant may be added before or after the corpound of the
wvention. In some ernbodiments, the edible coraposition is a food product. In some emboduments,
the edible coraposition 1s a pharmaceuntical composition, In some embodiments, the edible
composition is a consurner product.

{8186] The amount of both a compound of the present invention and a bifter tastant used n an
edible composition depends upon a variety of factors, inchuding the purpose of the composition and
the desired or accepiable perception of bittemess, saltiness, or sweetness. The ammount may depend
on the nature of the edibie 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 skill in the art will know
how to determine the amounts needed to produce the desired taste(s).

{8387] In general, a compound of the present invention in an edible composition may be present
at a concentration between about 0.001 ppnt and 1000 ppm.  In some embodiments, the edible
composition comprises between about §.005 to 500 ppm; 6.01 to 100 ppm; 0.05t0 S0 ppm; 8.1 10 5
ppm; 0.1 to 10 ppm; 1 to 16 ppm; 1 to 30 ppm: 1 to 30 ppmy; 10 0 30 ppm; 10 to 50 ppm; or 30 to
50 ppm of a compowmd of the present invention. In yet other embodiments, the edible composition
comprises aboot 0.1 to 38 ppry, 1 t0 30 ppm or 1 to 50 ppm of & compound of the present invention.
In additional emsbodiments, the edible composttion comprises abowt 6.1 to S ppm; 6.1 t6 4 ppm; 0.1
to 3 ppm; 0.1 to 2 ppm: 0.1 to 1 ppm; 6.5 to S ppm; 6.5 to 4 ppmy; 6.5 t0 3 ppmy; 6.5 t0 2 ppmy 0.5 to
1.5 ppm; 0.5 to L ppny 5t0 15 ppoy 6 to 14 ppmy; 7 to 15 ppm; 8 0 12 ppim; 9 to 11 ppny 25 to 35
ppry; 26 to 34 pom; 27 t0 33 ppm; 28 to 32 ppmy; or 29 o 31 ppmu

{8158] In yet other embodiments, the edible composition comprises about 8.1 ppr, about 0.5
ppro, about 1 ppm, about 2 ppm, about 3 ppra, about 4 ppim, about S ppr, about 6 ppro, about 7
ppro, about § ppm, about 9 ppm, or about 10 pp of a compound of the present invention, In other
erabodiments, the edible coraposition cornprises about 11 ppro, about 12 ppm, about 13 ppm, about
{4 ppim, abowt 15 ppm, about 16 ppro, about 17 ppm, about 18 ppoy, about 19 ppm, about 20 ppro,
about 21 ppm, about 22 ppm, about 23 pprg, abowt 24 ppro, about 25 ppm, about 26 ppm, about 27
ppro, about 28 ppm about, 29 ppm, or about 30 ppm of 2 corapound of the present imvention.
{8159 In still other erabodirents, the edible composttion coraprises abowt 31 ppro, about 32
pom, about 33 ppoy, about 34 ppm, about 33 pom, about 36 ppm, about 37 ppm, about 38 ppm

about 39 ppm, about 40 ppm, about 41 ppm, about 42 ppm, about 43 ppm, about 44 ppm, about 43
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ppin, abowt 46 ppm, about 47 ppr, about 43 ppin, about 49 ppm, or about 50 ppm of a compound
of the present fnvention,

{8168] In other embodiments, the edible composition comprises more than aboot 8.5 ppr, 1 ppm,
Sppm, 10 ppm, 15 ppmy, 20 ppin, 25 ppmy, or 30 ppm of a compound of the present invention, up to,
for exaraple, about 30 ppm or 50 ppro. In additional embodiments, the edible composition
comprises fess than about 50 ppm, 30 ppm, 25 ppo, 20 pprg, 15 ppra, 10 ppon, S ppm, | ppro, or 6.5
ppim of a coropound of the present jnvention. In yet additional embodiments, the edible
composition cornprises less than about 30 ppm, 10 ppro, or 1 ppm of a corapound of the present
nvention.

{8161] When the edible composition compunises KC, the amount of KO will vary depending on
the nature of the edible composition, the araount of perceived saltiness desired and the presence of
other compounds in the conposition. In some embodiments, K.CJ is present at a concentration
between about §.601-15% w/w, 0.001-10% w/w , 0.001-5% w/w; 0.01-5% w/w; 0.1-5% w/w

: /

1-5% wiw; 0.5-4.8% wiw; 0.5-4% w/w; 0.5-3% wiw; 0.75-3% w/w; 1-2.5% wiw; or 1-2% wiw. In

G/

sorne ernbodiments, KCl s present at a concentration of about 8.5% w/w, about 1% w/w, about

LY

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, KCl is present at a concentration of ap fo
about 0.5% 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/w, up to about 6% w/w, up to about 7% wiw, 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, KTl is present at a
concentration of about 2% wiw.

{8362] 1In some embodiments, KC] is added to the edible composition as a salt substitute in an
amoont sufficient to replace NaCl For exanple, the amount of KClin the edible compositions may
range from abogt 0.5 to about 1.5 times the replaced NaCl depending wpon the application, e.g., if
about 0.5 mg of NaCl is replaced, about 0.25 to aboot .75 mg of KCl is added. Typically, KClis
added in the same weight amount as the Na(l being replaced.

{8163] Similarly, when the edible composition comprises potassium lactate, the amonnt of

potassium lactate added varies depending on the nature of the edible composition, the amount of

preservation required and the presence of other corupounds i the composition. Potassinm lactate
may be present at a consentration between about 0.001-3% w/w; 0.01-5% wiw; §.1-5% w/w;
0.5-4.8% w/w: 0.5-4% wiw: 0.5-3% wiw, 6.75-3% wiw; 1-2.5% wiw,; or 1-2% wiw,

{8164] In some embodiments, potassinm Jactate is added to the edible corposition 8 an arnount
sufficient to replace sodium lactate. For example, the amount of potassim factate in the food or
beverage affer the sodium lactate substitute 8 added may range from about 0.5 o about 1.5 times
the replaced sodimm lactate depending vpon the application, ¢.g., if about 0.5 mg of sodiom 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
Acesplfame K| the amount of the sweetener added varies depending on the nature of the edible
composition, the amount of sweetness required and the presence of other compounds in the
composition. Acesulfame K, for example, may be present at 3 concentration between about 1-200
ppi, 10-280 ppo, 50-150 ppra, 50-125 ppm, 75-125 ppro, and 75-100 pprg, preferably about 73
PP

{8166] In some embodiraents, an artificial sweetener 1s added to the edible composition i an
amount sufficient to replace sugar. In some ermbodiments, the artificial sweetener has a bitter taste
or aftertaste. In some erbodiments, the artificial sweetener is Acesulfame K. For example, the
amount of Acesulfame K in the edible corposition moay range from about 0.001 to about 0.01 tirmes
the replaced sugar depending vpon the application, e.g., if about 100 rog of sugar s 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 ammount of sugar being replaced.

{8167] I some embodimments, the edible conpositions are included in a package. Insome
entbodiments, 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 bulk packages can be m 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.

(0168} In some embodiments, the package contains an edible composition comprising a
compound of the present mnvention 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 embodiments, the package contains an edible composition comprising a compound of the
present invention and a potassium salt, a magnesium salt, or a calcnum salt, In some embodiments,
the package contains an edible composition comprising a componnd of the present invention and a
potassiwm salt. In some embodiments, the package contains an edible composition comprising a
compound of the present invention and KCL In other embodiments, the package contains an edible
composition comprising a compound of the present invention and potassium Jactate, Insome
embodiments, the package contains an edible composition comprising a coropound of the present
nvention a potassirn salt, and a sodivra salt. 1o other erabodiments, the package contains an
edible composition comprising a compound of the present mvention, KC1 and NaCl In yet other
embodiments, the package contains an edible composition comprising a coropound of the present
wvention, potassinm lactate and sodiwa lactate. Jo other embodiruents, the package contains an
edible composition comprising a compound of the present mvention and Accsulfarne 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 embodimnents, the edible conpositions of the present invention are compositions
suifable to be used as scasonings, as ingredients in food products or as condiments. In such

o

enbodiments, the edible composition may or nay not contain a bitter tastant. For example, the
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edible composition may be vsed in, ¢.g., a seasoning which comprises a bitter tastant such a8, e.g.,
KCL Such seasonings can be used 1 the place of table salt (i.e., NaCl} to season prepared food
products. Alternatively, the edible composition may be used i, e.g., 3 seasoning which does not
confain a bitter tastant, Such seasomngs can be used to season prepared food products which
contain a bitter tastant (cither inberently present or added during preparation) i oxder to reduce the
bitter taste associated with the bitfer tastant, In some embodiments, the edible composition is a
seasonipg cornprising KOl and a compound of the mmvention. In some embodirnents, the edible
corpposition 1s a seasoning comprising KCE, NaCl and a compound of the ravention. Ta some
embodiments the seasoning further comprises a spice or a blend of spices.

{8178] Alternatively, the edible compositions may be vsed for medicinal or hygienie purposes, for
example, in soaps, sharapoos, mouthwash, medicines, pharraaceuticals, cough syrup, nasal sprays,
toathpaste, dental adhesives, tooth whiteners, ghues {e.g., on stamps and envefopes), 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 (a} a food stwff; and (b) a compound of Formula (I},
Formmia (1), Fornwia (811}, or Formula (IV}, as described herein, or combinations thereof, or any
onc of Compounds 1-8, as described herein, or combinations thereof,

{8372] In somc embodiments, the food product further conprises a bitter tastant, as described
herein,  In some embodiments, the bitter tastant is a potassium salt, such as KCI or potassium
{actate. In specific embodiments, the potassium salt is KCL

{#173]  In some embodiments, the food product further comprises one or more additional flavor
modifiers,

{#174] 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 Aavor.

Pharmacsutical Compesition

{83178] In some embodiments, the edible composition is a pharmaceutical composition.
According to sach embodiments, the pharmacentical composition comprises (a) a bitter tasting
pharmaceuntically active ingredient; and (b} a compound of Formula (1), Forrmida (1), Formaela (11,
or Formula (IV}, as described herein, or combinations thereof, or any one of Compounds 1-8, as
described herem, or combinations thereod,

{8176] According to some embodiments, the phanmaceutical composition can comprnise any bitter

tasting pharmaceutically active ingredient. Non-hmiting examples of bitter pharmaceutical

compounds include: acetarmnophen, ampicillin, azithromyein, chlorpheniramine, cimetidine,
extroraethorphan, diphenbydramine, erythromycin, tbuprofen, penicillin phenylbutazone,

psuedoephedrine, ranitidine, spivopolactone, statins (including, but not louited to, atorvastatig,



WO 2013/058758 PCT/US2011/057146

L4

N3
e

30

-4

~J

cewvastatin, fhuvastatin, logvastatin, mevastatin, pitavastatin, pravastatin, rosavastaiin, and
simvastatin} and theophyline.

{81771 In other embodiments, the invention provides a pharmaceutical cornposition comprising
(3} a pharmaceutically active ingredient; (b} a compound of Formula (I}, Formela (i1},

Forowla (1), or Formula V),

5

as described berein, or combinations thereof, or any one of
Compounds -8, as described herein, or combmations thereof, and (¢) a bilter tastant. Tn such
embaodiments, the pharmaceutical compositions may coraprise any pharmaceutically active
ngredient,

{8178] In other embodiments, the invention provides a pharmaceutical cornposition comprising
{2} a phammaceutically active ingredient; (b) a compound of Forraula (1), Formula (1),

Forowla (1), or Formula V),

5

as described berein, or combinations thereof, or any one of
Compounds 1-8, as described herein, or combinations thereof; and (¢} a potassium salt. In some
enbodiments, the potassium salt is KCH or potassiwm lactate. In some embodiments, the potassiam
saft is KC1L

{8179 In some embodiments, the pharmaceutical composition further comprises onc or more
additional flavor modifiers.

{0186] In some embodiments, the pharmaceutical composition further comprises one or more
additional components selected from the group consisting of preservatives, nutritives, flavorants or

flavor modificrs, which may lack an inherent flavor,

Ceoensameyr prodact

{#181] In some embodiments, the edible compositions i3 a consumer product. According to such
embodiments, the consumer product comprises (a} a bitter tastant; and (b} a compound of

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

{#182] In another embodiment, the invention provides a consumer product comprising {a) a
potassivm salt; and (b) a compouvnd of Formala (1), Formula (1), Formula (I}, or Formula (IV}, as
described herein, or combinations thereof, or any one of Compounds 1-8, as deseribed herein, or
combinations thereof, In some embodiments, the potassium salt is KCl or potassium lactate. In
some embodiments, the potassium salt is KCL

{8183] In other embodiments, the invention provides a consumer product for reducing bitter taste
of a bitter tastant, wherein said consumer product comprises a componnd of Formala (I,

Formula (31}, Formuila (HI), or Formula (IV), as described herein, or combinations thereof, or any
ong of Compounds 1-8, as described herein, or combinations thereof. In some embodiments, the
bitter tastand is a potassiuro salf. I some embodiraents, the potassium salt is KC1 or potassium
lactate. In some cmbodiments, the bitter tastant is KC1L

{8184] In some embodimuents, the consumer product further comprises one or more additional

flavor modifiers.
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{B185] In some embodiments, the consumer prodoct further comprises one or more additional
compounents selected from the grovp consisting of preservatives, nutritives, flavorants or additional

flavor modifiers, which may lack an inherent Aavor.

Method of preparing an edible composition

{8186] According to another aspect, the nvention provides a method of preparing an edible
composition. The method comprises: (a) providing a comestibly acceptable carrier; and () adding
to the comestibly acceptable carrier of (&) a compound of Forvwla (1), Formula (I1), Formula (11},
or Formmla {1V}, as described herein, or combinations thercof, or any one of Compounds 1-§, as
described herem, or corbinations thereof, with the comestibly acceptable carrier. In some
erabodiments, the corapound of the mvention has been dissolved i a sobventprior to the addiion
step (b)),

{8187] In some ernbodiments, the cornestibly acceptable carrier in {a) is inberently bitter. In soch
erabodiments, the comestibly acceptable carrier may inberently contain a bitter tastant. In some
erabodiments, the roherent bitter tastant i3 a bitter tasting salt. Tn sorue erabodiments, the 1oherent
bitter tastant 1s a potassium salt, a magnesium salt, or 2 caleiom salt. To some embodiments, the
imherent bitfer tastant is a potassium salt. In some embodiments, the inherent bitter tastant 1s KCHL
In other embodiments, the inherent bitter tastant 18 potassiwn lactate.

{33I88] In somc embodiments, the method of preparing a edible composition further comprises:
{c) adding a bitter tastant. In some embodiments, the bitter tastant is a potassium salt. In some
embodiments, the potassium salt is 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. In some embodiments, the compounds of the present invention are combined
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 vet other embodinents, the compounds of the
present invention are combined with a mixtore of the bitter tastant and the comestibly acceptable
CaTTier.

{B188] In some embodiments, a compound of the nvention 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 compounnd of the invention is plated on a carbohydrate or salt, encapsudated on a
salt or a carbohydrate {spray dried), or co-crystallized with a potassium salt to create a "topping”
salt.

{8190] In some embodirnents, the bitter tastant is a bitter tasting salt. In some crabodiments, the
bitter tastant i3 a potassiurm salt, 2 magnesium salt, or a calciim sall. In some embodiments, the
bitter tastand is a potassiuro salf. I some embodiraents, the bitter fastant is KC1L In other

embaodiments, the bitter tastant 13 potassium lactate,
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{8191] In some embodiments, the edible composition further comprises a sodivm salt. In some
embodiments, the edible composition further comprises MaCl. In other embodiments, the edible
composition further comprises sodivm lactate, In further embodiments, the edible composition
further comprises sugar,

{8192] In some embodiuents, the methods of preparing an edible compuosition further coruprise
adding one or more additional components selected from the group consisting of preservatives,
wmatritives, flavorants or flavor modifiers, which may lack an wnherent flavor, In some
embodients, the methods of preparing an edible composition further coroprise addiog one or more
additional flavor modifiers.

{8193] In some embodiraents, the edible composition is a consurer product.

Method of preparing a food product

[8194] According to another aspect, the mvention provides a method of preparing ap edible
composition, wherein the edible composition 1s a food product. The method comprises: (a)
providing a foodstuff; and (b) adding to the foodstuff of (a) a compound of Fornwla (1),

Formomia (1), Fornwia (811}, or Formula (IV}, as described herein, or combinations thereof, or any
onc of Compounds 1-8, as described herein, or combinations thereof. In some embodiments, the
compound of the invention is added in the form of an edible composition comprising the compound
of the invention.

{33195]  In somc embodiments, the foodstuft in (a) is inherently bitter. In such emmbodiments, the
food staff may inherently contain a bitter 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 caleium 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.

{#196] In some embodiments, the method comprises: {a) providing a food product; and (b) adding
o the food produoct of (a} a compound of Formula (1), Formuela (1), Formmuda (1), 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 1s added in the form
of an edible composition comprising the compound of the mvention.

{8197]  In some embodiments, the food product in (a} comprises a hitter tastant. In some
embodiments, the bitter tastant is a bitter tasting salt. In some embodiments, the bitter tastant is a
potassium salt, 4 magnesiam salt, or a calcrem salt. In some embodiments, the bitter tastant is a
potassivm salt. In some embodiments, the bitter tastant is KCL  In other embodiments, the bitter
tastant is potassiur lactate,

{8198] In some embodiraents, the method of preparing a food product further comprises: (¢}
adding a bitter tastant. In some embodiments, the bitter tastand 15 a potassioro salt, such as KCHor
potassinm factate. In specific embodirents, the potassium salt is KCL. In some embodiments, the

bitter tastand 15 added before the cormpound of the present wnvention. To other embodiraents, the
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bitter tastant ts added after the compoond of the present invention. In some embodiments, the
compound of the wmvention is added with the bitter tastant. In some emboediments, the compouvud of
the present invention 18 combined with the bitter tastant and then combined with the foodstuff or
food produoct. In other embodiments, the compound of the present invention is combimed
sequentially with the foodstuff or food product and then the bitter tastant. To yet other
embaodiments, the compound of the present invention i3 combined with a mixture of the bitter
tastant and the foodstwmff or food product,

{8199] In some embodieents, the compound and the bitfer tastant, 1 present, are mixed with the
foodstuff. In other embodiments, the coropound and the bitter tastant, f present, are sprayed outo
or coat the foodstuff. In some erabodiments, the compound of the ipvention is plated on a
carbohydrate or salt, cacapsulated on a salt or a carbohydrate (spray deied), or co-crystallized with 4
potassium salt to create a "topping” salt.

{8260] In some embodiments, the bitter tastant is a bitter tasting salt. In some cmbodiments, the
bitter tastant is a potassiwm salt, & magnesium salt, or a calcium salf. In some embodiments, the
bitter tastant is a potassiwm salt. In some embodiments, the bitter tastant is KCI. In other
enbodiments, the bitter tastant is potassiunt factate.

{62061] In some embodiments, the food product farther comprises a sodium salt. In some
embodiments, the food product further comprises NaCl. In other embodiments, the food product
further comprises sodiun lactate. In further embodiments, the food product further comprises
sugar.

{62062] 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, nutritives,

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

Methoed of preparing a2 pharmacsutical compaosition

{8283] According to another aspect, the invention provides a method of preparing an edible
composition, wherein the edible composition is 2 pharmaceutical composition. The method
comprises: (a) providing a pharmacentically active ingredient; and (b} adding to the
pharmaceutically active ingredient of (3) a compound of Fornmda (B, Formula (11}, Formula (I8, or
Formula (FV), as described herein, or combinations thereof, or any one of Compounds 1-8, as
described herein, or combinations thereof, with the pharmaceutically active ingredient. In some
embodiments, the compound of the mvention is added in the form of an edible composition
comprising the compovud of the invention,

{8204] In some embodiments, the pharmaceuntically active ingredient 1 (a) 1s mherently bitter. In
such embodiments, the pharmaceotically active ingredient may tnherently contain a bitter tastant.
In some embodiments, the inherent bitter tastant 1¢ a bitter tasting salt, In some embodiments, the
inherent bitter fastant is a potassium salt, a ruagnesiun salt, or a calcivr salt. In some

embaodiments, the mberent bitter tastant 1 a potassinm salk,
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{8205]  In some embodiments, the method of preparing a pharmaceutical composition farther
comprises: (¢} adding a bitter tastant. In some embodiments, the bitter tastant is a potassium salt.
In some embodiments, the potassium salt 1s KCH or potassnum lactate. In specific embodiments, the
potassiom salt s KCL Iu some embodiments, the bitter tastant is added before the compound of the
present mvention, In other ernbodiments, the bitter tastant is added afier the compound of the
present mvention, In some embodiments, the bitter tastant 5 added with the compound of the
wvention. In some ernbodiments, the corupound of the present invention 1s combined with the
bitter tastand and then combined with the pharmaaceutically active ingredient. In other
embaodiments, the compound of the present invention s combined sequentially with the
pharmaceutically active ingredient and then the bitter tastant. In yet other embodirnents, the
compound of the present wvention 1s cornbined with a rorxture of the bitter tastant and the
pharmaceutically active ingredient.

{8266] In some embodiments, the conpound and the bitter tastant, if present, are mixed with the
pharmaceutically active ingredient. In other embodiments, the compound and the bitter tastant, if
present, are sprayed onto or coat the pharmaceutical coraposition. n some emsbodiments, the
compound of the invention is encapsulated with the pharmaceutically active 1ngredient. In 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 m some embodiments is the pharmaceutically
active ingredient.

{8287)  In some embodiments, the bitter tastant is a bitter tasting salt. In some embodiments, the
bitter tastant is a potassium salt, & magnesivm salt, or a calcium salt. In some embodiments, the
bitter tastant is a potassinm salt. In some embodiments, the bitter tastant 1s KCL In other
embodiments, the bitter tastant is potassium lactate.

{6208] In some embodiments, the pharmaceutical composition further comprises a sodium salt.

In some embodiments, the pharmaceutical composition further comprises NaCl In other
embodiments, the pharmaceutical composttion further comprises sodivm Iactate, In forther
embodiments, the pharmaceutical composition further comprises sugar,

{82089] In some embodiments, the pharmaceutical composition further comprises a
pharmaceutically acceptable carrier. Pharmaceutically acceptable carriers that may be used in these
compositions inclade, but are not fimited to, 1on exchangers, alvmina, ahiminym stearate, lecithin,
serum proteins such as buman serum alburain, buffer sobstances such as phosphates, glycine, sorbic
acid, potassium sorbate, partial glyceride mixtures of saturated vegetable fatty acids, water, salts or
electrolytes such as protamine sulfate, disodivra hydrogen phosphate, potassiun hydrogen
phosphate, sodium chioride, 7inc salts, colloidal silica, magpesium trsilicate, polyviayl
pyrrolidone, cellulose-based substances, polycthylene glyeol, sodivrs carboxymethylceltiulose,

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

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

preservatives, nutritives, favorants or flavor modifiers, winch may tack an inherent flavor,

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

{8211} According to another aspect, the invention provides a method of reducing or ehminating
the perception of bitter taste in a subject. The method comprizses the use of an edible composition
comprising a corapound according to Formula (1), Forowia (01}, Forrmla (HI), or Formaula (FV), as
escribed hereimn, or combinations thereof, or any one of Corapounds 1-8, as described herein, or
combinations thercof.
{8212] The method can be used o reduce or elirainate bitter taste in any edible coraposition,
mcluding a foodstuff, food product, pharmaceuntical composition or consomer product. The edible
composition may be i any foro. o some embodirnents, the composition is i the form of, for
exaruple, a gury, lozenge, savce, condirnent, meat mairix, meat shorry, paste, suspension, spread,
coafing, a bguid, a gel, an eroulsion, granules, or seasoning.
{8213] In somc embodiments the edible composition is utilized by, for example, placersent in the
oral cavity or by ingestion. In some embodiments, the edible composition is placed in the oral
cavity or ingested before a bitter food stuft, food product, pharmaceutical cormposition or consumer
product. Tn some ernbodiments, the edible composition is placed in the oral cavity or ingested
concurrently with a bitter food stuff, food product, pharmaceutical composition or consumer
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 composition or consumer product

I3
[}
AN

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

Method of reducing the amoeunt of sodivm in an edible conposition

{8214] According to another embodiment, the invention provides a method of redocing the
amourt of sedivm in an edible composition, such as a food product, a pharmaceutical composition
or a consumer product. In some embodinments, the invention provides a method of redocing the
amoont of a sodiom containing compound 1o an edible composition, such as a food produoct, a
pharmaceuntical composition or a conspner product. In another embodiment, the mvention provides
a method of redocing the amount of NaCl in an edible composition, such as a food produet, a
pharmacentical composition or a consvmer product. In another embodiment, the invention provides
a method of redocing the amount of sodium lactate i an edible composition, such as a food

product, a pharmaceutical coraposition or a consumer product, Tn some erabodiments, the sodum



WO 2013/058758 PCT/US2011/057146

2

(%)

(%5}

20

[

salt is replaced with a non-sodium salt. In some embodiments, the non-sodium salt 1s a calchum
salt, 2 magpesium salt, or a potassivm salt. In some embodiments, the non-sodium saltis 4
potassium salt.
{8235] In some embodiments, the method comprises: {3 replacing an amount of a sodium salt
used 1o preparing an edible coraposiion with an amount of a potassiurn salf; and (b} incorporating
nto the edible composition an effective amount of a compound of Forowla (8, Foomula (01,
Forpwla (1), or Formula (JV), as described berein, or combinations thereof, or any one of
Compounds 1-8, ag deseribed herein, or combinations thereof, In some embodirnents, the
compound of the mvention is added in the form of an edible composition comprising the corapound
of the invention,
{8216] In some embodireents, the method of reducing the amount of sodium inan edible
composition comprises the steps of: (a) ingesting a first edible composition, inn which an amount of
a sodium salt has been replaced with an anwunt of a potassium salt; and (b) ingesting 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
fiest edible cornposition is ingested after the second edible composition. In some embodiments, the
first edible composition is ingested concurrently with the second edible composition.
{{32 17]  In some embodiments, the edible composition 1s a food product. In some embodiments,
edible composition is a pharmaceutical composition. In some embodiments, the edible
composition 18 a consamer product
{6218] In some embodiments, the potassium 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 is added to the edible composition subsequent to addition of an effective amount of a
compound of the mvention. In some embodiments, the potassium salt iz added to the edible
composition concorrent with addition of an effective amount of a compound of the tnvention.
{8219] In some embodiments, the amount of sodium replaced in the edible composition in step (a)
18 an amount sofficient to mamtain or restore the health of a sebject. In some embodiments, the
amoont of sodium replaced i the edible composition is an amount sufficient to decrease
hypertension m a subject. Tn some embodiments, the amovut of sodium replaced by potassium in

the edible composition is an amount sufficient to change the textwre or freezing point of the edible

composition. In some emboduments, the araount of sedmm replaced is up 0 1%, 2%, 3%, 4%, 5%,
6%, 7%, 8%, 9%, 10%, 15%, 20%, 25%, 3%, 35%, 40%, 45%, 50%, 35%, 60%, 65%, 70% 75%,

8(%, 8356, 90%, 93% or 100%. These amounts are not meant 1o be hmiting, and increments
between the recited percentages are specifically envistoned as part of the invention,

{822¢] In some embodiments, the amount of compound added i step (b) reduces the perception
of bitter taste in the subject. The bitter faste is completely reduced or partially reduced. Insome
erabodiments, the perception of saliy taste 1s maintained.

{8221} In somc embodiments, the amount of compound added m step (b) is sufficient to permit

replacement of up to 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 15%, 20%, 25%, 30%, 35%,
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40%, 45%, 50%, 55%, 60%, 65%, 70% 75%, 80%, 85%, 90%, 95% or 100% of the amount of
sodium present in the edible composition with potassium. These amounts are not meant to be
fimting, and mcrements between the recited percentages are specifically envisioned as part of the

mvention. In some embodiments, the amount of compounnd added in step (b) 1s sufficient to permit

(%5}

replacement of up to 25% of the arount of sodmm present in the edible composition with
potassinm. In other embodiments, the amount of compound added in step (b} 1s sufficient 1o peot
replacement of up to 50% of the arnount of sodmm present in the edible corposition with
potassinm. In other embodiments, the amount of compound added in step (b} 1s sufficient 1o peot
replacement of up to 75% of the arnount of sodmm present in the edible corposition with
10 potassinm, In yet other erabodiments, the amount of compouvnd added i step (b) is sufficient to
perrait replacement of vp to 100% of the amount of sodisrn present in the edible composition with
potassimm.
{82221 In some embodiments, the method of reducing the amount of sodium in an edible
composition further comprises adding one or more additional components selected fram the group
15 consisting of preservatives, nutritives, flavorants or flavor modifiers, which may lack an inherent
flavor.
{6223] In some embodiments, the method comprises: {a) replacing an amount of NaCl used in
preparing an edible composition with an amount of KCl; and (b) incorporating into the edibie
composition an effective amount of a compound of Formula (1), Formula (1), Formmula (M1}, or
20 Fornmia (1V), as deseribed herein, or combinations thereof, or any one of Compounds 1-§, as
described herem, or combinations thereof,
{8224] 1In some embodiments, the method of reducing the amount of sodium in an edible
composition comprises the steps oft (a) ingesting a first edible composition, inn which an amount of
Na’l has been replaced with an amount of KCl; and (b) ingesting a second edible compound, which
25 comprises a compound of the mvention. In some embodiments, the first edible composition is
mgested before the second edible composition. In some embodiments, the first edible composition
18 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 1s a food product. In some embodiments,
30 the edible composition is a pharmaceutical composition. In some embodiments, the edible
composition is a consumer product,
{8226] In sore embodiments, the KClis added to the cdible composition prior to addition of an
effective amount of a compound of the rovention. Tu some erabodiments, the KO is added to the

edible composition subsequent to addition of an effective amount of a compound of the wwvention.

[9%]
[

In sorue erabodiments, the K.C1is added to the edible composition concurrent with addition of an
effective amount of a compound of the rovention.

{8227] In some erbodiments, the amount of NaClreplaced by KCl i the edible composition in
step (a) is an arnount sufficient to maintatn or restore the health of a subject. In some embodiments,

the amount of NaCl replaced by KCI in the edible composition is an amount sufficient to decrease
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hypertension in 3 subject. In some embodiments, the amount of NaCl replaced by KCi 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 NaClreplaced by KCl is wp to 1%, 296, 3%,
4%, 5%, 6%, T%, 8%, 9%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%,
T0% 75%, 80%, 85%, 90%, 95% or 100%. These amounts are not meant to be liratting, and
ncrements between the recited percentages are specifically envisioned as part of the ipvention.
{9228] In some embodiraents, the aroount of commpound added 1o step (b reduces the perception
of bitter taste 1o the subject. The bitter taste is completely reduced or partially reduced. In some
embodiments, the perception of salty taste is maintained.

{9229]  In some embodiraents, the armount of compound added n step (b} is sufficient to permit
replacement of up to 1%, 2%, 3%, 4%, 3%, 6%, 7%, 8%, 9%, 10%, 15%, 20%, 25%, 30%, 35%,
40%0, 45%, 50%, 35%, 60%, 65%, 78% 75%, 88%, 83%, 90%, 95% or 100% of the amount of
MNaCl present in the edible composition with KC1. These amounts are not meant to be limiting, and
ncrements between the recited percentages are specifically envisioned as part of the invention. In
sorne ernbodiments, the amount of compound added in step {b) is sufficient to permit replacerent
of up to 25% of the amount of NaCl present in the edible composition with K.CI. In other
embodiments, the amount of compound added in step (b) ts sufficient to permit replacement of up
to 50% of the amount of NaCl present in the edible composition with KC1L In other embodiments,
the amount of conmpound added in step (b) is sufficient to permit replacement of up to 75% of the
amount of NaCl present in the edible composition with KClL In yet other embodiments, the amount
of compound added n step (b) iz sufficient to permit replacement of up to 100% of the amount of
Na(’l present in the edible composition with KClLL

{8230] In some embodiments, the method of reducing the amount of NaCll in an edible
composition or food product comprises maintaining a salty flavor,

{6231] In some embodiments, the method of reducing the amounnt of Nall 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 sodivm in an edible
composition comprises: {a) replacing an amount of sodium lactate present in the edible composition
with an arcount of potassiom lactate; and (b) mcorporating into the edible composition an effective
amaunt of a componnd of Forrauda (1), Formuta (ID), Formula (1), or Formula (IV), as described
herem, or corabinations thereof, or any one of Componnds 1-8, as described hercin, or
combinations thercof.

{8233] In come embodiments, the method of reducing the amount of sodium s an edible

composition comprises the steps of: {a) ingesting a first edible composition, 1n which an amount of

sodiurn lactate has been replaced with an amount of potassium lactate; and (b) gesting 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 embodinents, the
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frest edible composition is ingesied after the second edible composition. In some embodiments, the
frest edible composition is ingested concwrrently with the second edible composition.
{8234] In some embodiments, the edible composition is a food prodect. In some embodiments,

the edible composition 1s a pharmacestical composition. {n some embodiments, the edible

(%5}

composition is a copsurner product,
{9235] In some embodiraents, the potassium lactate is added to the edible composition prior to
addition of an effective amount of a coropound of the invention. In some embodincents, the
potassium Iactate 15 added to the edible cormposition subsequent to addition of an effective arnount
of a compound of the wvention. In some embodiraents, the potassium factate 1s added to the edible
10 composition concurrent with addiion of an effective amount of a compound of the imvention.
{9236] In some embodiraents, the arnount of sedinm Iactate replaced by potassivm lactate in the
edible composition in step () i3 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 18 an amount sufficient to decrease hiypertension in a subject. Tn some embodiments,
15 the amount of sodium factate replaced by potassium lactate 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%, 43%, 50%, 55%, 60%, 65%, T4%: 75%, 8%,
83%%, B0%, 95% or 100%. These amounts are not nieant to be himiting, and increments between the
20 recited percentages are spectfically envisioned as part of the invention.
{6237} In some embodiments, the amowunt 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 i1s maintained.
{6238] In some embodiments, the amount of compound added in step (b} is sufficient to permit
25 replacement ofup to 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 15%, 20%, 25%, 30%, 35%,
40%, 45%, 50%, 55%, 60%, 65%, T0% 75%, 80%, 85%, 90%, 95% or 160% of the amount of
sodiem lactate present in the edible composition with pm‘.assium factate, These amonnts are not
meant {0 be bmiting, and increments between the recited percentages are specifically envisioned as
part of the invention. In some embodiments, the amount of compound added i step (bY is
30 sufficient (o permit replacement of up to 25% of the amount of sodivm lactate present in the edible
composition with potassium Jactate. I other embodiments, the amount of compound added in step
(b} is sufficient fo permut replacerent of ap to 50% of the amount of sodiom lactate present in the
edible composition with potassium lactate, In other embodiments, the amount of compound added

m step (b) is sufficient to perrait replacement of up 1o 75% of the amount of sodinm Jactate present

[9%]
[

m the edible composition with potassizm lactate, In yet other erobodiments, the amount of
compound added in step (b} 1s sufficient to perrait replacernent of ap 1o 100% of the amount of
sodiurn lactate present in the edible composition with potassiom lactate,

{8239] In some embodiments, the method of reducing the amount of sodium lactate in an edible

compaosition ot food product comprises maintaining the preservation of the food product.
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{8248] In some embodiments, the method of reducing the amount of sodinm lactate in an edible
composition further compnses adding one or more additional components selected from the group
consisting of preservatives, mutritives, flavorants or avor modifiers, which may lack an inherent

flavor.

Method of reducing the amount of sugar in an edible comnesition or food product

{8241] According to another embodiment, the invention provides a method of redocing the
arsount of sugar o an edible composition. In some embodiments, the method comprises: (a)
replacing an amovnt of sugar used in preparing an edible composition with an amount of
Acesulfame K; and (b) incorporating 1nto the edible coraposition an effective amonnt of a
compound of Forraula (1), Formula (1), Foroula (IH), or Forroula (IV), as described herein, or
combinations thereof, or any one of Compounds 1-8, as described herein, or combinations thereof.
18242] In some embodiments, the edible coraposition 1s a food product, In some embodiments,
the edible composition s a pharmaceutical cormposibion. In sorue erabodiments, the edible
composition is a conswmer produst.

{8243] In somec embodiments, the Acespifane K is added to the edible composition prior to
addition of an effective amsount of a compouad 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 sorme embodiments, the Acesulfame K is added to the edible
compaosition copcurrent with addition of an effective amount of a compound of the invention.
{#244] In some embodiments, the amount of sugar replaced in the edible composition in (a) is an
amount sufficient to maintain or restore the health of a subject. In some embodiments, the amount
of sugar replaced in the cdible 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
composition is an amount sufficient to alleviate the effects of, or treat, a discase associated with
sugar consumption or excessive weight of the subject ( e.g., diabetes}. In some embodiments, the
amount of sagar replaced by Acesulfame Kois up to 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 104%,
15%, 20%, 25%, 30%, 35%, 40%, 45%, 30%, 55%, 6(%, 65%, 70% 75%, 80%, B5%, 90%, 95% or
180%. These amocunts are not meant to be Hmiting, and merements between the recited percentages
are specifically envisioned as part of the invention.

{8245] In some embodiments, the amoont of compound added i (b) redoces the perception of
bitter taste in the subject. The bitter taste is completely redoced or partially redoced. In some
embodiments, the perception of sweet taste 1s maintained.

{8246] In some embodiments, the amount of compound added i step (b} 15 sufficient to permit
replacement of up to 1%, 2%, 3%, 4%, 3%, 6%, 7%, 8%, 9%, 10%, 15%, 20%, 25%, 30%, 35%,
4%, 45%, 50%, 55%, 60%, 65%, 79% 75%, 88%, 85%, 90%, 95% or 100% of the amonnt of
sugar present 1o the edible coroposition with Acesulfame . These amounts are not roeant 1o be
lirmting, and ncrements between the recited percentages are specifically envisioned as part of the

wvention. In some ernbodiments, the amount of compound added i step (b) 1s sufficient to permit
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replacement of vp to 25% of the amouvut of sugar present 1 the edible composition with
Acesalfame K. In other embodiments, the amount of compound added in step (b) 18 sufficient to
pernut replacement of ap to 50% of the amount of sugar present 1n the edible composition with
Acesalfame K. In other embodiments, the amount of compound added in step (b) 18 sufficient to
perrait replacement of up 1o 75% of the arcount of sugar present 1 the edible composition with
Acesulfame K. In yet other embodiments, the amount of compound added i step (b) is sufficient
to permit replacement of up to 160% of the amount of sugar present in the edible composition with
Acesulfame K.

{9247] In some embodiraents, the method of reducing the amount of sugar in an edible
composition comprises mantainng a sweet flavor,

{8248] In some embodiraents, the method of reducing the amount of sugar in an edible
composition or food product further comprises adding one or more additional comaponents selected
from the group consisting of preservatives, nutridives, flavorants or flavor modifiers, which may

lack an mberent flavor.

Method of reducing sodivm intake of a2 subject

{8249] According to another embodiment, the invention provides a method of reducing sodimn
miake of a subject. In some embodiments, the method compuses the step of providing an cdible
compaosition of the present invention to the subject, wherein all or a portion of the sodium salis in
the edible composition is replaced with one or more non-sodiwm salts, and wherein the edible
composition comprises a compound of the present mvention. In some embodiments, the non-
sodium salt is a caleinm salt, a magnestum salt, or a potassiym salt. In some embodiments, the non-
sodium salt is a potassium salt. In some embodiments, the edible composifion is a food product. In
some embodiments, the edible composition is a pharmaceutical composition. In some
embodiments, the edible composition i3 a consumer product. In some embodinments the sodium salt
is NaCl and the potassium salt is KCl. In some embodiments, the sodium salt 1s sodium lactate and
the potassium salt 13 potassium lactate.

{8258] In some embodiments, the methods of reducing sodram intake of a sebject further
comprise the step of identifying a subject in need thereof. The skilled worker would be able to
identify a subject in need of reducing sodivm intake, Non-linuting examples of such subjects
nchude subjects that suffer from any one or more of the following disorders: hyperpatremia,
hypertension, cardiovascular disease, edema, seizures due to cerebral edema, dehydration {due to
excess sweating, diarthea, urinary tract disorders or dinretics), diabetes insipiduos, Conn's syndrome,
and Cashing's syndrome.

{9251]  In some embodiraents, the arcount of the sodiur salt replaced by a potassiom salt 1o the
edible composition is an amount sufficient to mamtain or restore the health of a subject. In some
embodiments, the areount of the sodiurn salt replaced by a potassiorm salt m the edible composition
is an amount sufficient to decrease bypertension m a subject. To sorae embodirnents, the armouat of

the sodiur salt repiaced by a potassiom salt 1w the edible coraposition 1s up to 1%, 2%, 3%, 4%,
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6%, 7%, 8%, 9%, 10%, 13%, 20%, 25%, 304%, 35%, 40%, 45%, 50%, 55%, 6%, 65%, 70%

75%, 80%, 85%, 90%, 95% or 1080%. 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 sabject's datly sodinm mtake 3s less than 2500 mg/day, less than 2086 mg/day, less
than 1500 mg/day, loss than 1000 mg/day, or less than 500 mg/day, where desirable.

{8252] In some embodireents, the ammount of the compound of the invention added to the edible
corposition 1s sufficient to peonit reduction of a subject's sodivn intake by up to 1%, 2%, 3%, 4%,
5%, 6%, T%, 8%, 9%, 10%, 15%, 20%, 25%, 30%, 35%, 405, 43%, 50%, 55%, 60%, 65%, 70%
75%, 80%, 85%, 90%, 95% or 1005%. These amounts are not meant (o be limiting, and increments
between the recited percentages are specifically envisioned as paxt of the invension. In some
embodiments, the arcount of corapound of the mvention added to the edible composition s
sufficient to permit reduction of the subject’s sodiwn intake by up to 25%. In other embodiments,
the amount of compound of the invention added to the edible composition is sufficient to pernut
reduction of the subject’s sodium intake by up to 50%. In other ermbodiments, the amount of
compound of the invention added to the edible composition is sufficient to pernut reduction of the
subject’s sodium jutake by up to 73%. In yet other embodiments, the amount of compound of the
nvention added to the edible composition is sufficient to permit reduction of the sabject's sodium
intake by up to 100%.

{8253] In some embodiments, the method of reducing sodium intake of a subject further
comprises adding one or more additional components selected fron: the group consisting of

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

Method of reducine sagar intake of a subiect

{8254] 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 invention 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 mnvention. In some embodiments, the edible composition is a food
product. In some embodiments, the edible composition is a pharmaceutical composittion. In some
embodiments, the edible composition is a consvmer product.

{8255] In some embodiments, the methods of reducing sugar intake of a subject further comprise
the step of Wdentifying a subject 1 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, tnsubin
resistance, obesity, excessive weight, and hyperglyceraa.

{9256] In some embodients, the arnount of sugar replaced by Acesolfame K in the edible
composition 1s an amount sufficient to maitain or restore the bealth of a subject. To some
embodiments, the areoont of sugar replaced by Acesulfame K i the edible composition is an

amount sufficient to result in weight loss ina subject, Insome embodiments, the arnount of sugar
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replaced by Acesuifame K in the edible composition i1s an amount sufficient o alleviate the effects
of, o treat, a discase associated with sugar consymption or excessive weight of the subject {e.g.,
diabetes). In some embodiments, the amount of sugar repiaced by Acesulfame K 1 the edible
composition is up to 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 13%, 20%, 25%, 30%, 35%,
4%, 45%, 50%, 55%, 60%, 65%, 79% 75%, 80%, 85%, 90%, 95% or 100%. Thesc amounis are
not meant o be limiting, and mererents between the recited percentages are specifically
envisioned as part of the invention. In some exmbodiments, the subject’s daily sugar intake is less
than 256 g/day, less than 200 g/day, less than 175 g/day, less than 150 g/day, less than 125 g/day,
{ess than 100 g/day, less than 75 g/day, less than 50 g/day or less than 25 g/day.

{8257] In some embodireents, the amount of compound of the mvention added to the edible
composition is sufficient to peomit reduction of a subject's sugar intake by up to 1%, 2%, 3%, 4%,
5%, 6%, 7%, 8%, 9%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 435%, 50%, 55%, 60%, 65%, 70%
75%0, 80%, 85%, 90%, 95% or 100%. These amounts are not meant to be limiting, and increments
hetween the recited percentages arc specifically envisioned as part of the invention. Tn some
entbodiments, the arcount 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 embodiments, the
amournit 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 mvention 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 to permit reduction of a subject's sugar intake by up to 100%.
{62388] In some embodiments, the method of method of reducing sugar intake of a subject further
comprises adding one or more additional components selected fron: the group consisting of

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

Method of reducing bitter taste of an edible cornpesition

{8258]  According to another embodiment, the invention provides methods of redocing the hitter
faste in an edible composition. In some embodiments, the edible composition 13 a food prodect. In
some embodiments, the edible composition is a pharmaceutical composition. In some
embodiments, the edible composition is a consvmer product.

{8268] In one embodiment, the method comprises: {a} adding an effective amownt of a compound
of Formuda (1), Formula (1), Formula (1), or Formmuda (IV), as deseribed herein, or combinations
thereof, or any one of Compounds 1-8, as descnibed herein, or combinations thereof, to an edible
composition such that bitter taste is reduced.

{9261] In alicenate embodiments, the method comprises: (a) ingesting an effective amount of a
compound of Foruwla (B}, Foooula (1), Formula (TH), or Formwla (IV), as described herein, or
combinations thereof, or any one of Corapounds 1-8, as described herein, or corsbinations thereof,

before, along with, or after the edible cornposition such that bitter taste is reduced.
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{8262] In some embodiments, the bitter tastant is 4 bifter tasting salt. In some erubodiments, the
bitter tastand 15 a potassium salt, 3 magnesium salt, or a caleium salf. In some embodiments, the
bitter tastand is a potassiwm salt. In some embodiments, the bitter tastant 1s KCL {n other
embodiments, the bitter tastant 18 potassium factate. In some embodiments, the bitter tastant 1s
wherent in the edible composition, such as i an wherenily bitter foodstuft,

{8263] In some embodirnents, the bitter taste is reduced by up to 1%, 2%, 3%, 4%, 3%, 6%, 7%,
8%, 9%, 10%, 15%, 20%, 25%, 30%. 33%, 40%, 45%, 50%, 35%, 60%, 65%. 70% 75%, 8%,
85%, 90%, 95% or 100%, These amounis are not meant to be Jimiting, and merements between the
recited percentages are specifically envisioned as part of the mvention. In some embodiraents, the
bitter taste s reduced by up 1o 25%. In other embodimnents, the bitter taste is reduced by up to 50%.
In other exmbodiments, the bitter taste is reduced by up to 75%. To other embodiments, the bitter
taste is reduced by up to 100%.

{8264] In some embodiments, the method of reducing the bitter taste attributed to a bifter tastant
i an edible composition further comprises adding one or more additional components selected
from the group consisting of preservatives, nutritives, flavoranis or flavor modifiers {which lack an

inherent flavor).

Method of preservinge an edible composition

{8268]  Accaording 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
amoumt of a compound of Formula (1), 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 edible composition; and

(b} combiring with the edible composition of (a) a preservative and an effective
amount of any one of Compounds 1-8, as described heremn, or combinations thereof,
{8267] According to the invention, the preservative can be any bitter-tasting preservative. n
some embodiments, the preservative in (a) 18 a potassium salt. I some embodiments, the
preservative m {a) is potassiom factate.
{8268] In some embodiments, the edible composition is a food prodect. In some embodiments,
the edible composition 1s a pharmacestical composition. {n some embodiments, the edible
composition s a copsumer product.
{9269] In some embodiuents, the method of preserving an edible composition further coruprises
adding one or more additional components selected from the group consisting of preservatives,

wmatritives, flavorants or flavor modifiers, which may lack an inherent flavor.
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Method of reducing the amount of sodium in an edible composition while pressrving the
edible compagition

{8276] According to another embodiment, the invention provides a method of reducing the
ampount of sodiuntin 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 effective amount of a compound of Formula (I}, Formulda (1), Formula (I, 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 embodiments, 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 {I), Formula (3}, Formula (1), or Formata (IV}), as described
herein, or combmations thereof, or any one of Compounds 1-8, as deseribed heremn, or
combinations thereof,

{8272] In some embodiments, the edible composition is a food prodect. In some embodiments,
the edible composition 1s a pharmacestical composition. {n some embodiments, the edible
composition s a copsumer product.

{9273] In some embodinents, the effective amount of the compound is sofficient to permit
reduction of the arcount of sodinm lactate typically used m preparing an edible composition by up
to 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%,
55%, 60%, 65%, 7G% 75%, 8G%, 835%, 90%, 95% or 160%. These amounts are not maeant 10 be
lirmting, and ncrements between the recited percentages are specifically envisioned as part of the
wvention. In some ernbodiments, the effective armount of the compound 18 sufficient o perrait
reduction of the arcount of sodinm lactate typieally present in an edible coraposition by up 10 25%.
In other embodiments, the effective armpount of the compound 1s sufficient to peruit reduction of the
amount of sodiw lactate typically present in an edible composition by up to 50%. In other
enbodiments, the effective amount of the compound is sufficient to permit reduction of the amouunt
of sodium lactate typically present in an edible camaposition by up to 75%. In yet other
enbodiments, the effective amount of the compound is sufficient to permit reduction of the amouunt
of sodium lactate typically present in an edible composition by up 1o 180%.

{8274] 1In 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 may
lack an inherent flavor. In some embodiments, the method of reducing the amount of sodium
lactate in an edible composition while preserving the food product farther comprises adding one or

more additional flavor modifiers.
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Method of inhibiting a bitter faste receptor

{8275]  According to another embodiment, the invention provides a method of inhibiting or
reducing activation and/or signaling of a bitter faste receptor. In some embodiments, the method
comprises contacting a bifter taste receptor with a compound according to Formula (I},
Formula (1), Formula (1), or Formula (IV), as described herein, or combinations thereof, or any
ong of Compounds 1-8, as described herein, or combinations thercof.
{8276] In some embodiments, the method comprises contacting a bitter taste receptor with an
edible composition comprising a compound according to Formula (I}, Formula (11}, Formula (1),
or Formula {1V}, as described herein, or combinations thereof, or any one of Compounds 1-8, as
escribed herein, or combinations thereof,
{8277]  In some embodiments, the edible composition is a food product. In some embodiments,
the edible composition 1s a pharmacestical composition. {n some embodiments, the edible
composition s a copsumer product.
{8278] In some embodiments, the bitter taste receptor is an ex vive receptor present in, for
example, an assay. In some embodiments, the hitter taste receptor 18 an in vifro receptor present in,
for example, an assay. In other erbodiments, the hitter taste receptor i3 an in vive receptor present
in a subject. In some embodiments, the bitter taste receptor i3 present in the oral cavily or
gastroratestinal tract of a subject. In some embodiments, the bitter receptor 18 in the oral cavity of a
uman. Insome embodiments, the bitter receptor is in the oral cavity of a non-human aniroal. In
sorae erabodirnents, the bifter receptor s 1o the oral cavity of an animal ruodel.
{927%9] In some embodiraents, jehibition of a bitter taste receptor will affect a physiclogical
process of condition. Non-lirmting exarnples of physiological processes and conditons affected by
nhibition of bitter taste receptors include bitter taste, hypertension, nausea, emesis, effects on the
gastroratestinal tract, appetite, nurition, notrient absorption, satiety, houger, diabetes, obesity,

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

Preparation of the Compounds of the Invention

{8280] In some embodiments, one or more of the compounds of Formula (I}, Formula (I1),
Formomia (1), or Formula (IV) are commercialfy available, for example from commercial sources
such as Sigma-Aldrich® of St. Louis, Missouri, USA; TCI America, Portland, Oregon, USA; and
Acros Organics, Geel, Belginm; among others.

{8281] In other embodiments, one or more of the compounds of Formula (1), Formmula (1),
Formomia (1), or Formula (IV) are prepared from commercially available reagents by routine

methods in synthetic organic chemistry.

Corapounds of Formula (1)

{8282] In one embodiment, one or more compounds of Formwia (1) are prepared by the roulti-step
sequence described below. One of skill ma the axt would be abile to veadily adapt the described

conditions for the synthesis of any of the corapounds of Formuda (I).
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{8283] The synthesis of phytol can be accomplished beginning with methylalumination {AlMe;)
of alkene Al followed by exposure to | to generate iodoalkene AZ. AZ may then be coupled with
3-butenylmagnesiom bromide to afford alkene A3, Soch couphings may be accomplished using

copper catalysis such as, for example, Li,CuCl,. A3 may be converted to A4 using conditions

(%5}

stiilar to those vsed inthe Al to A2 conversion — Le., by methylalumination followed by exposure
t0 I, A4 may be cross-coupled with 4-trimethylsiyl-3-butypylmaguesivm bromide followed by
desilylation o vield A8, Such cross-couplings raay be accoraphshed using copper catalysts soch
as, for example, EnCoCli. Soch desilylation reactions may be accomphished vsing, for exarple,
methanolic KOH. A8 may then be converted to phytol viz methylalumination, complexation with

10 s-Buli, and treatraent with (CH,0), (Scheme I

Methylalununation

s 5
Al A
Coupling with 3-butenyimaguesivn browuside Methylalumination
= i
A3
Coupling with 4-irimethyisilyl-3-butynylmagnesium bromide
[&4

Methylatumination,

m-Elli, (CH0),

phyiel
Scheme |
{8284] The enantiosclective syntheses of phytol and phytal-like compounds are described in, for
exanple, Shouquan Huo ot al,, Organic Letters, 3(21:3253-3256 (2601), which is herby

15 ncorporated by reference.

Compounds of Formula (D

{9285] The compounds of Forraula (ID) may be prepared i general by methods known fo those
skilled in the art. Scherue 1 below illustrates synthetic routes to the cormpounds of Foomula (I1).

Other equivalent schemes, which will be readily apparent to the ordipary skilled organic chemust,
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may alternatively be used to synthesize vanous portions of the molecules as illustrated by general
schemes below.
{8286] The syathesis of Formula (I} compounds can be accomplished beginning with

condensation of AS and A7 catalyzed by a Zn catalyst, such as zine chloride, to generate A8, A8

(%5}

may be converted to A% via NaBH,/CeCl; mediated reduction followed by treatment of Ac, (3. A%
to A18 conversion ruay be ackieved by freatroent of A% with 1,8-Diazabicyelof5.4.0fundec-7-cne
(DBU). A18 may be treated with a hithiom reagent, Ro-L4, to generate compounds of Forraula (),
where Ry 18 a C;-Cg alkyl, Cr-Cy alkenyl, or Co-Cy alkyayl group, Alternatively, A0 may be
treated with Duisobutylalusuniom hydride (DIBAL-H} to gencrate compounds of Forraula (1),

16 where R; is H,

{9287] In one embodiment, one or more compounds of Formula (1) can be prepared according o

Scheme 1.

Ry R; 1) NaBH,, CeCly; R. R
, : 1 Ry
9 R COEt 5, catalyst COEt 2)Ac,0 CO,Et
)j\/\ * ; - - 2
Ri 0" R
1 0 R AcO R
A6 A7 A8
Ry R Ro-L Li A
1 Ry
DBU CO,Et e.g., Z 7 Ry R, O
-_ - to make compound 6) R
Ry (or reduction conditions 2
A0 using DIBAL-H R4
when R, is H)
Scheme 11
) Commpounds of Formula (11D

{8288] In one embodiment, one or more compoonds of Formula (1) is prepared by acylation of
alcohiol A3Y with acyl compound A32Z bearing leaving group LG to afford product A13 (Scheme
1y

1 -G R —_— )Mi/\)\/\ jj}\
Me” X OH + \[or Me” 0" R
ISE A12 13

Scheme LI

{6289] Suitable leaving groups include those recognized in the art for acylation reactions, such as
halide (e.g., chloro, bromo, iodo), aryloxy, leaving groups associated with activated esters {e.g.,
N-sucemnamide or that associated with dicyclohexylcarbodiimide), and the like. In certain

25 embodiments, acyl compound A7 is an acid anhydride; that is LG 15 -OC(O)R. In some
embodiments, acylation conditions also employ an inorganic or organic base. Suitable bases
melade those recogmzed n the art for such reactions, and melude but are not Gimated to alkaline and
atkabine carth metal carbonates (such as Na,CO,, KO0, Cal(y, ete) and bicarhonates (such as

NaHCO,, KHCO,, ete.). Other syrtable bases include amine bases, such as ammonma, ammomum



WO 2013/058758 PCT/US2011/057146

- 66 -

hydroxade, tnethylamine, pyridine, pipendine, pyrrolidine, 2.6-lutidine,
1,3-diazabicyclovndec-7-ene (BBUY, 4-(dimethylamino-pyridine, ete.
{8288] In one particolar embodiment, A2 18 an acid halide, such as an acid chloride or bromude,

and the acylation reaction proceeds m the presence of an amine base, such as tricthylamine,

(%5}

S-diazabicycloundec-7-ene (DRU),

pyndine, piperidine, pyrrolidine, 2,6-lutidine, 1
4-{dimethylarmpo)-pyaidine, cte,

{9291] In another embodiment, A12 is an activated ester and acylation proceeds under rodd
conditions that do not result in the generabion of strong acids.

{8292] A12 can be prepared from the corresponding carboxylic acid using routine methods

10 known in the art,

Compounds of Formula (1V)

{8293] The compounds of Formula (IV) may be prepared in general by methods known to those
skilled in the art. Scheme 1V below illustrates synthetic routes to the compounds of Formmla (IV).
15 Other equivalent schemes, which will be readily apparent to the ordinary skilied organic chemust,
may alternatively be used to synthesize various portions of the molecules as iflusirated by general
schemes below.
{8294] The synthesis can be accomplished beginming with treatment of A18 with NaH, followe
by addition of abschite EtOH and A14, to generate A16. Ald may be converted to A7 via Raney
20 Ni catalyzed reduction. A17 can then be treated with oxalyl chloride to generate acyl chloride A1S.
A18 may be treated with a lithium cuprate reagent, (R,).Culi, to generate compounds of Formula
IV, where R, is a C-Cg alkyl, C-Cq alkenyl, or Cp-Ce alkynyl group. Alternatively, A18 may be
treated with LiAI(O-1-Bu);H to generate compounds of Formula IV, where R, 1s H (Scheme IV):
(0]

o
I
XXy X0 o} NaH, EtOH XXXy “oH Raney Ni X OH
| + R - _ =
<x X 1/\[0!/ <x |X Ry <x Ri
Y Y
A17
o

Oxalyl Chloride (R5),CulLi
- _ = X
<X | = Cl or LIAI(O-t-Bu)gH Ci
X ,\/ R4 if Ry is H (e.g., in X ,\’ Ry
% compound 8) Y

258 Scheme IV

Examples

{8295]  In order that this invention be more folly understood, the following examples are set forth.
These examples are for the purpose of illustration only and are not to be construed as limiting the

scope of the wvention in any way.
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{8296] The test compounds vsed in the following examples may be obiained from commercial
vendors for synthetic and natoral compounds, such as VitasM, ChembDiv, ChemBridge,
Chromadex, Sigma Aldrich, Penta, Spectrum Chemical, Vigon, and Indofine.

{8297] The taste test panchists vsed in the following examples were screened based upon and
selected for their ability to perceive the bitter taste associated with potassium chloride. Only
panclists capable of perceiving bifter taste participated in the following taste tests.

{8288] Dwe to the complex nature of taste perception in subjects and the inherently subjective
nature of the following expenments, individual taste test trials may yield different results fora
given corupound. The data presented in the following Examples 1s illustrative of the taste testing
results observed.

{829%] The taste testing experimeents below were conducted with panels of varying size (3.,

panels comprising varying numbers of panchists).

Example 1 Effect of test compounds on the perception of bitter taste of KL sohd-matrix
foods ]

{Latin Square-2AFC),

{8366] The effect of the test compounds on the perception of the bitter faste of KClin
solid-mateix foodstufls in humans was evalnuated using 2 "chew and spit” test using a Latin
Square-2 AFC testing method as follows,

{8361] Two types of marinades containing Prague powder, sugar, Evian™ water, KCl and/or
NaCl in water were prepared. One marinade contained 80% KCEZ0% NaCl (by weight) (2.,
marinade concentration of about 10.9% 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., marimade
concentration of about 8.2% KCli to give a KCl concentration of about 1.2% m the final food
product). Compound stock solutions were prepared by disselving an amount of test compound in
ethanol or water {depending on the solubility of the compound} to create a Smg/mL stock
compound solotion. Encugh cthanol was added to each stock compound solution fo generate a final
stock componnd solution containing 1% cthanol. The marinade, the stock compound solution and
ground turkey were added to a mixing bowl, mixed at low-spead for abowt 2 minutes, and then
mixed at high-speed for aboot 5 mumutes, The marinated tirkey mixture was divided into one
pound aliguots, vacuum sealed into food saver bags, and allowed to marinate for about 2 howrs m a
refrigerator. The vacoume-sealed turkey was then conked in an about 86°C water bath for about 30
mimistes, If after about 30 mingtes, the internal turkey teraperature had not reached abowt 178°F, the
vacoum-sealed turkey was cooked for about ap additional 5 minmtes. The vacow-sealed turkey
was then refrigerated for about two weeks before taste testing. KCi standards were similaddy
prepared by dissolving KO m the mannade without adding any test compound during the turkey
preparation. NaCl standards were siralaxdy prepared by dissolving NaCl in the marinade without

adding any test cormpound during the turkey preparation (NaCl standards did not contain any KC1,
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{8302] The panehsts tasted portions by chewing and spitting. In order to ehminate 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 1 several discrete taste test
experiments. Panclhists were asked to ninse with Poland Spring™ water, cat a cracker, and wait
about 18 minwtes between samples. Io cach case, the panelists were asked to choose the sample

that tasted less bitter. THustrative resulis presented i Table 1.

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

4.1 (36/69) g.1 10
5 10.9% 1 (35/6%)
’ (1.6%) 10 {48/69) 10
20 (32/69)
6.1 (33/69) i 1
. 10.9% 1{42/69) 20
N (1.6%) 10 (34/69)
20 {36/69)
0.1 (32/63) 0.1 i
” 10.9%% 1 {40/63) 1
! {1.6%) 10 (28/63)
20 (24/63)
0.1 {46/78) 10 10
2 10.9% 1{37/78) 20
{1.6%) 10 (47/78)
20 (42/78)
oo 10.9% -- - -
Standard (1.6%)
Example 2 Effect of test compounds_on the perception of titter taste of KCI food product 1
hurmans using a Latin Square two-alternative forced shoice method (Latin Square-
2AFCH,

{83033] The effect of the test compounds on the perception of the bitter taste of KUl in prepared
food products in humans was evaluated using a "chew and spit” test using a Latin Square-ZAFC
testing method as follows.

{8304] Edible KCi food products ("K.Cl test food product”} were prepared according to the
following ustructions. 6 cups water were boiled in stainless steel pot to a ‘rolling” boil. Oncea
rolling boil was achieved, 166.5 grams of pasta were added to the boiling water. The pasta was
stirred briefly to prevent the pasta from sticking to the pot. The pasta was boiled for 8.5 nunutes
and drained 1 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 retamed to the
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stainless steel pot, and 56 grams (4 tablespoous) Land O'Lakes™ unsalted botter was added to the
hot pasta. When the wmsalted butter was half melted, 39.5 grams cheese powder (containing the
KCl) was added i the center of the pasta. Separately, test compound was diluted in 1 mi of
propylene glyeol (PG; altematively the test compoond may also be diluted in a mitk stock solotion
or a butter ot} stock solution) and the resulting sohition added to 99 mi of roitk. 63 ol of the
PG/midk solution was poured around cheese powder and gently folded 1wto the pasta with a starnless
steel spoon 1o order to avoud cheese clumping oo spoon. KO standards were similarly prepared by
adding milk without any test compound. NaCl standards were similarly prepared by adding cheese
powder comprising NaCl and roilk without any test compound (NaCl standards did not contain any
K.

{8335] The panchsts tasted portions by chewing and spitting. In order to ehBminate any effects of
sampic order, a complete Latin Square design was enploved so that cach possible order of sample
presentation was utilized across subjects. Each sample was tested in several discrete taste test
experiments. Panclists were asked to tnse with Poland Spring™ water, eat a cracker, and wait
about 10 mimutes between samples. In each case, the panclists were asked to choose the sample

that tasted Jess bitter. IHustrative results presented in Table 2.

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

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

e
L
3

I
&N

Standard 3.7% (
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1. A composition comprising a compound according to Formula (I):

Fornmda (1),

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

diastereomer thereof,

tastant.

2.
pergut:
permit;

4.
permit;

3.
permit;

wherein, as valence and stability permit:

XiznSor(;

each R is independently H, C)-C; alkyl, Cp-Cs alkenyl, or Cp-Cy alkynyl;
wherein the dotted bond indicates an optional carbou-carbon double bonds; and

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

The comaposition according to claim 1, wherein as valence and stability

XisSor(;
each R is independently H, -0, alkyl, C,-Cs alkenyl, or C;-C, alkynyl; and

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

The coraposition according to claim 1, wheretn as valence and stability

X
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.

The composition according to claim 1, wherem as valence and stabthty

XisSor(,
each R is independently H or C;-C; alkyt; and

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

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

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

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

. The comaposition according to claim 1, wherein said compound according to

Formula (I} 13 selected from:

Compound
i AN
OH |
Compound § E
P
OH
Compound
3
Compound :
4
and
Compound
3 X
OH,
5 comestibly or biologically acceptable derivatives thereof, or an enantiomer or diastercomer thereof,
7. A composition comprising a compound according to Formula (Ify
R4 O
R
Rz
Ri
10 Formula (1f);

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

[,
e
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i
the dotted bonds represent optional carbon-carbon double bonds;

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

tastant

s}

The composition according to claim 7, wherein as valence and stability
5 permit:

each R, is independently H, Ci-C; alkyl, C-C; alkenyd, or C-C; alkynyl;
R; 18 H, C-C; alkyl, C-Cs alkenyl, or C,-Cy alkynyl; and

the dotted bonds represent optional carbon-carbon double bonds.

9. The comapostiion according to claim 7, wherem as valence and stabiliy

cach Ry is independendly H or C-C;5 alkyl;
R; is H, C;-C; alkyl or C,-C5 alkenyl; and

the dotted bouds represent optional carbon-carbon double bonds.

146, The composition according to claim 7, wherein as valence and stabthty
15 permit;
cach R, 1s independently H or C)-C; alkyl;
R; is H or C3-C; alkenyl; and

the dotted bouds represent optional carbon-carbon double bonds.

[
U

The composition according to claim 7, wherein as valence and stability
20 permit;

each R, is independently H or C)-C; alkyl;

R, 18 H or C;-C; alkenyl; and

each dotted line is a carbon-carboun double bond.

i2. The composition according to claim 7, wherein said compound according fo

25 Foromla (13} is selected from:

O

Compound /

&

comestibly or biologically acceptable dertvatives thereof, or an enantiomer or diastereormer

thereof,

[,
Lsd

A composition comprising a compound according to Formula (IH):
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Forroeula (1)

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

diastereomer thereof,

tastant.

i4.

pergut:

permit;

permit;

~t

wherein, as valence and stability permit:

X =501}

each R, is independently H, Ci-Cq alkyl, C-Cy alkenyl, or C-Cy alkynyl;
Ry s H, C-Cp alkyl, Cp-Cyp alkenyl, or C)-Cyp 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

The comaposition according to claim 13, wherein as valence and stability

X=8or(
cach R, is independently H, C;-Cy alkyl, Cp-Cy alkenyl, or Cp-Cy allynyl;
Ry is H, C;-C; alkyl, C5-Cy alkenyl, or C3-C; alkynyl; and

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

The coraposition according to claum 13, wherein as valence and stabnlity

K=8or {3
cach R, i3 independently H, C;-C; alkyl, Co-C; alkenvl, or Co-C; allynyls
Ry is H, C-Cy alkyl, Co-C alkenyl, or C5-Cg alkynyl; and

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

The composition according to claim 13, wherein as valence and stabulity

X=0
each R, i3 independently H, C-C; alkyl, Co-C; alkenyl, or Cp-C5 alkynyl;
Ry is H, C-Cg alkeyl, Co-Cy alkenyl, or C5-Cy alkynyl; and

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

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

X=8or{y

each R; is independently H, C,-C; alkyl, C,-C; alkenyl, or C)-C; alloynyl;
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R;is H, -, alkyl, Cp-Cy alkenyl, or C-Cy alkynyl; and

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

i8. The comaposition according to claim 13, wherein as valence and stability
permit:
3 X=0;
each R, is independently H, Ci-C; alkyl, C-C; alkenyd, or C-C; alkynyl;
Ry s H, C-C, alkyl, C-Cy alkenyl, or C,-Cy alkynyl; and
the dotted line represents an optional carbon-carbon double bond.
19. The coraposition according to claum 13, wherein as valence and stabnlity
1D permit;
X =0
cach R, is independently H, C;-C; alkyl, Co-C; alkenvl, or Co-C; allynyl;
Ry is H, C;-C, alkyl, C5-Cy alkenyl, or C3-Cy alkynyl; and
the dotted line s a carbon-carbon double bond.
15 24, The composition according to claim 13, wherein said compound according to
Fornmla (11} 13 selected from:
O
Compound \

9
comestibly or biologically acceptable dentvatives thereof, or an enantioneer or diastercomer
thereof.

21 A composition comprising a compound according to Formula (VY
20
Formula (IV);
or a comestibly or biologically acceptable salt or denivative thereof, or an enantiomer or
diastereomer thereof,
23 wherein, as valence and stability peomit:
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each X 1s independently S or O
Y = H or halogen;
Ryis H, C-Cy alkyl, Cp-Cy alkenyl, or C-Cy alkynyl; and

By is H, C)-Cy alkyl, C-Cy alkenvyl, or C)-C4 alkynyl;

(%5}

wherein the composition i3 edible and capable of reducing bitter taste of a hittex

tastant,

22 The composition according to claim 21, wheremn as valence and stability
permit:
each X 13 independently 5 or O;
10 Y = H or halogen;
Ry H, -G, alkyl, C-Cs alkenyl, or C,-Cy alkynyl; and
Ry is H, C)-C, alkyl, C-Cy alkenyl, or C,-C4 alkynyl.

23. The comaposition according to claim 21, wherein as valence and stability
pergut:
is cach X 1s independently 5 or (3
Y =H or halogen;
Ryis H, -G, alkyl, C5-Cs alkenyl, or C;-C, alkynyl; and
R; 18 H or C-C; alkyl.
24, The coraposition according fo claum 21, wherein as valence and stabnlity
20 permit;
X =0
Y =H;
Ry is H, C;-C; alkyl, C,-Cs alkenyl, or C5-Cs alkynyi; and
R; is Hor }-C; alkyl.
25 25. The composition according to claim 21, wherein as valence and stabulity
permit;
K=
Y =H;
Ry is H or C-C; alkyl; and
30 Ry is H or (4-C5 alkyl.
26. The composition according to claim 21, wherein as valence and stability
permit;
X=0
Y =H;

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

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

Formmia (IV) is selected from:

O

Compound O
8

O

comestibly or biologically acceptable dentvatives thereof, or an enantioneer or diastercomer

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

bitter tastant.

24, The comaposition according to claim 28, wherein the bitter tastant is KCi or

potassium lactate.

34, The composition of any one of claims 1-29, wherein the composition forther

comprises ane ot more component selected from the group consisting of: NaCl, sodwsn lactate, and

sugar.
31 A food product comprising the compozition of any one of claims 1-30.
32, A method of preparag aun edibie composifion comprising:

(a) providing a corestibly acceptable carrier; and
(b} adding to said comestibly acceptable carder a compound according o
Fornwla (1), Formula (11}, Formula {11}, or Fornwia (1V), as described herein, or combinations

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

33, The method according fo claim 32, wherein said comestibly acceptable

carrier is wnherently bitter,

34, The method according fo claim 33, wherein the comestibly acceptable carrier

comprises a bifter tasting potassium salt.

3s. The method according to claim 34, wherein the potassium salt is KCl oy

potassium lactate,
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36. The method according fo any one of claims 32-35, wherem the edible
composition further comprises one or more component selected from the group consisting oft

NaCl, sodiom lactate, and sugar.

(%)
~3

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

potassium lactate.

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

lactate, and sugar.

40. A method of reducing the amount of NaCl in an edible composition
COmprising:
{(a) replacing an arpount 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 (1), Formula (1), or Formula (IV), as described herein, or
combinations thereof, or any one of Compounds 1-%, as deseribed herein, or combmations thereof,

to produce an edible composition with reduced NaClL

41, The method according to claim 40, wherein the amount of compound
ncorporated tato the edible composition 1s sufficient to permit replacement of the amoust of NaCl

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

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

reduced NaCl maintains a salty flavor,

43. A method of reducing the amount of sodium lactate in an edibie composition
comprising:
{2} replacing an amount of sodim lactate used o preparing said edible
compasition with an arnount of potassium lactate; and
(b} incorporating mto the edible composition an effective amouut of a comapound
according to Formula (I}, Formuda (H), Fornwia (1), 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 composition with reduced sodium lactate.
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44, The method according fo claim 43, wheren the amownt of compounnd
incorporated nto the edible composition 1s sufficient to permit replacement of the amount of

sodium lactate present in the edible composition by op to 25%, 50%, 75% or 1080%.

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 full

amount sedivm lactate.

46. A method of reducing the amount of sugar in an edible composition
COMPrISing:
(a} replacing an arcount of sugar used in prepanng an edible composition
with an araount of Acesulfame K, and
(b) mcorporating into the edible composition ap effective amount of a
compound according to Fornwla (1), Formula (i1}, Formmla (IH), or Forowla (IV), as deseribed
herein, or combinations thereof, or any one of Compounds 1-§, 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 1s sufficient to permit replacement of the amoont of sugar

present 1o the edible corposition by up to 25%, 56%, 75% or 100%.

45. 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 sodiur intake of a subject, the racthod compuising:
(a} replacing an amount of a sodmm salt used in prepanng an edible
composition with an amount of a potassivm salt; and
(b} incorporating wto the edible composiion ar ¢ffective arsount of 2
compound according to Forroula (1), Formula (I}, Forroula (1), or Formula (1Y), as desertbed
herein, or combinations thercof, or any one of Compounds 1-¥, as described herein, or

combinations thereof,

e

50. The method according fo claim 49, wherew the sodivm salt 1s NaCl and the

potassipm salt is KCL

w

1. The method according to claim 49, wherein the sodium salt is sodium lactate,

and the potassium salt is potassium lactate.

!J?

2. The method according o any ooe of clairas 49-51, wherein the method

further comprises: (¢) identifying a subject 1o need thereof,
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53, The method according fo any one of claims 49-52, wherein the amount of
compound incorporated mto the edible composition is sufficient to reduce sodium ntake by up to

25%, $0%, 75% or 100%.

54. A method of reducing the sugar intake of a sabject, the method comprising:
{(a} replacing an amount of sugar used in preparing an edible composition
with an amount of a Acespifame K and
{b) mcorporating into the edible composition an effective amount of a
compound according to Formula (1), Formula (i), Formula (111, or Fornmla (1V), as deseribed
herein, or combinations thereof, or any one of Compounds 1-8, as described herein, or

combinations thereof,

=4

5. The method according o claim 54, wherein the method further comprises (¢}

identifying a subject in need thereof

A

o. The method according to claim 54 or 55, wherein the amoont of compound
meorporated into the edible composition 1s 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 brtter tastand; and

(b} adding an effective arpount of 2 compound according to Formuida (1),
Formwia (13, Formula (13, or Formala (IV), as described herein, or combinations thereof, or any
one of Compounds 1-8, as described herein, or combinations thereof, to the edible compuosition

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

58. A method of reducing bitter taste attributed to a bitter tastant in an edible
composition, wherein said bitler tastant 13 a potassium salt, said method comprising:
{(a) ingesting an effective amount of a compoond according to Formula (1),
Formula (31}, Formuila (HI), or Formula (IV), as described herein, or combinations thereof, or any
ong of Compounds 1-8, as described herein, or combinations thereof, before, along with, or after

the edible composition such that any bitter taste induced by the bitter tastant 1s redoeed.

h

8. The method according to 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 rethod according o any one of clais 57-59, wherein the potassit salt

s K1 or potassium lactate,
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o1, The method according fo any one of claims 57-60, wherem the edible

composition further comprises NaCl, sodiom lactate, or sugar.

62, A method of preserving an edible composition comprising:
{(a} providing an edible composition; and
{b) incorporating into the edible composition potassium lactate and an
effective amount of a compound aceording to Formula (1), Formula (11, Formula (Iil), or
Formula (IV), as described herein, or combinations thereof, or any one of Compounds 1-8, as

described herein, or combinations thereof,

oy

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

(a} replacing an arcount of sedium Iactate vsed i prepacing said edible
compasition with an arnount of potassium lactate; and

{b) mcorporating into the edible composition an effective amount of a
compound according to Fornwla (1), Formula (i1}, Formmla (Ii), or Forowla (IV), as deseribed

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

combinations thereof

64. The method according to any one of clairas 32-63, wherein the edible
composition is selected from the group consisting of a food product, a consurner 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 18 a potassinm salt, said method comprising:
{a) placing a compound according to Formula (1), Fornmula (1), Formula (1), or
Fornmia (1V), as deseribed herein, or combinations thereof, or any one of Compounds 1-§, 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.

fo
~3

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

{b} a compound according to Formula (£}, Formala (11}, Formula (If0), or
Forowia (V}, as described herein, or combinations thereof, or any one of Compounds -8, as

described herein, or combinations therceof,

08, A pharmaceutical composition comprising:

{(a) a pharmaceutical active ingredient;
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(b} a bitter tastant, wherein said bitter tastant is a potassium salt; and
(¢} a compound according to Forrmuda (1), Formulda (H), Formula (1), or
Formula (FV), as described herein, or combinations thereof, or any one of Compounds 1-8, as

described herein, or combinations thereof,

69, A consumer product comprising:
{(a} a bitter tasting ingredient, wherein said bitter tasting mgredient is a
potassivm salt; and
{b} a compound according to Formula (I}, Formula (11}, Fornmlia (III}, or
Formula (IV), as described herein, or combinations thereof, or any one of Compounds 1-8, as

escribed herein, or combinations thereof,

76, A consuraer product for reducing bitfer taste of a bulter tastant, wherein said
bitter tastant 1s a potassium salt, and wherein said consumer product comprises:
{a} a compound according to Formuia (I}, Formula (1), Formula (I}, or
Formmia {(IV), as described herein, or combinations thereof, or any one of Compounds 1-8, as

escribed herein, or combinations thereof,
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