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r (54) Title: COMPOUNDS, COMPOSITIONS, AND METHODS FOR REDUCING OR ELIMINATING BITTER TASTE 

N4 (57) Abstract: The present invention provides edible compositions comprising a compound of the present invention, food products 
comprising such edible compositions and methods of preparing such food products. The present invention also provides methods of 
reducing the amount of NaCl in a food product, methods of reducing the sodium intake in a diet, and methods of reducing bitter taste 
in a food product.
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COMPOUNDS, COMPOSITIONS, AND METHODS 
FOR REDUCING OR ELIMINATING BITTER TASTE 

Field of the Invention 

[0001] The present invention relates to flavor in edible compositions.  

5 Backjgound of tle Invention 

[00021 The sense of taste, e.g., in human, can detect at least five traditional tastes: sweet, sour, 

salty, bitter, and umarni (savory). Many nutritious 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 comprise bitter tastants and/or 

10 have a bitter taste. While certain food products and consumer products have desirable bitter tastes., 

including coffee, beer and dark chocolate, in many contexts, consumers dislike such bitter tastes.  

For example, many consumers dislike the perception of certain bitter tastants and/or bitter taste and 

will avoid food or pharmaceutical products with an undesirable bitter tastant or bitter taste in favor 

of food and pharmaceutical products that have reduced levels of undesirable bitter tastants or that 

15 have reduced or that completely lack bitter taste. This aversion to products containing undesirable 

bitter tastants and/or haviiig undesirable bitter taste may be caused by perception of bitter tastants 

and/or bitter taste mediated by activation of bitter receptors present in the oral cavity and/or in the 

gastrointestinal tract. In many cases, consumer dislike of bitter tastants and/or bitter taste prevents 

or hanipers improvement of the nutritive quality and safety of foods as desired levels of nutrients or 

20 preservatives comprising bitter tastants and/or having bitter taste cannot be used. Also, dislike of or 

aversion to the bitter tastants or bitter taste of some pharmaceutical agents negatively impacts 

compliance with prescribed regimens for their use.  

[0003] For instance, several additives, preservatives, emulsifiers and foodstuffs used in the 

production of food products comprise biter tastants arid/or have a bitter taste. While these 

25 additives, preservatives, emnlsifiers and foodstuffs may affect the taste of a food product, they may 

also be important for improving the shelf life, nutritive quality, or texture of the food product. For
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example, the increasing trend of hypertension and cardiovascular disease has been attributed, in 

part, to the high sodium intake of the Western diet, Accordingly, substitution of sodium chloride 

with another salty tasting compound is desirable. The most common sodium chloride substitute is 

potassium chloride, which, to a portion of the population, is perceived as possessing a bitter taste in 

5 addition to its salty taste. The bitter taste of potassium chloride limits the extent to which it may be 

used to replace sodium chloride in foods without causing undesired bitter taste for the portion of the 

population sensitive to it.  

[0004] Another common food additive, sodium lactate, has a broad antimicrobial action, is 

effective at inhibiting spoilage, and growth of pathogenic bacteria, and is commonly used in food 

10 products (eg,, meat and poultry products) to extend shelf life and increase food safety. Due to its 

sodium content, however, sodium lactate, can be undesirable as a preservative. Potassium lactate, 

which has similar antimicrobial properties, has been used in lieu of sodium lactate, However, 

potassium lactate is also associated with a bitter taste which limits the extent to which it may be 

used to replace sodium lactate in foods without causing undesired bitter taste.  

15 [0005] In addition, the increasing incidence of obesity and diabetes has been attributed, in pait, to 

the high sugar intake of many diets, Accordingly, substitution of sugar with another sweet tasting 

compound is desirable. Artificial and natural sugar substitutes that may be used to reduce sugar in 

foods are often associated with bitter taste which again limit the extent to which these may be used 

to replace sugar in foods without causing adverse bitter taste. For example, a common sugar 

20 substitute is Acesulfame K, which also has a bitter taste in addition to its sweet taste.  

[0006] 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 elicit a taste response via ion channels. Bitter taste 

receptors belong to the T2R (also referred to as TAS2R) family of G-protein coupled receptors that 

25 induce intracellular calcium concentration changes in response to a bitter tastant. T2R receptors act 

via gustducin, a taste-specific G-protein. There are at least twenty-five different niembers of the 

T2R family, suggesting that the perception of bitter taste is complex, involving several different 

tastant-receptor interactions. Compounds capable of modulating the activation and/or signaling of 

bitter taste receptors in the oral cavity and/or the gastrointestinal tract could be effective to allow 

30 desired usage levels of bitter tastants or bitter tasting substances in food and pharmaceutical 

products without resulting in consumer dislike of such products due to perception of the increased 

levels of bitter tastants or bitter tastes. In some instances, blockers or modulators of bitter taste 

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

taste receptors and/or taste transduction signaling machinery present in the oral cavity and/or the 

35 gastrointestinal tract 

[0007] Traditionally in food preparation and pharmaceuticals, bitter taste was masked using 

sweeteners and other tastants, including salt. In some cases, however, this is undesirable or 

insufficient 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 pharmaceuticals. For that 

reason, compounds which reduce bitter taste instead of. or in addition to. masking agents are 

preferred.  

[0008] It is, therefore, desirable to provide compounds that may be added to food products, 

5 consumer products and pharmaceuticals comprising bitter tastants or having a bitter taste to 

eliminate, modulate or reduce the perception of the bitter tastants or bitter taste or to reduce the 

corresponding activation of the bitter receptors in the oral cavity and/or the gastrointestinal tract, 

Similarly, it is desirable to provide food products, consumer products, and pharmaceutical 

compositions comprising such compounds. It is also desirable to decrease the sodium intake of a 

10 subject using such compounds to eliminate, modulate or reduce the perception of bitter taste 

associated with salt substitutes. It is further desirable to decrease the sugar intake of a subject using 

such compounds to eliminate, modulate or reduce the perception of bitter taste associated with 

sugar substitutes.  

Summaryof the Invention 

15 [0009] The present invention provides compounds that modulate bitter taste, edible compositions 

comprising such compounds, and methods of preparing such edible compositions. The present 

invention also provides methods of reducing the amount of sodium or sugar in an edible 

composition and methods of reducing bitter taste of an edible composition, The present invention 

further provides a method of reducing, modulating or eliminating the bitter taste of a food, 

20 consumer or pharmaceutical product in a subject. The present invention also provides a method of 

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

Edible compositions 

[00101 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 

25 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 

alkene compound is a compound of Formula (1), or Compounds 1-5 or a comestibly or biologically 

acceptable salt or derivative thereof, or an enantiomer or diastereomer thereof 

[0011] In certain embodiments, the compound off ormula (I) is phytol or a comestibly or 

30 biologically acceptable salt or derivative thereof, or an enantiomer or diastereomer thereof.  

[0012] In some embodiments, the edible composition comprises a cyclohexadiene-based 

compound. In some embodiments, the cyciohexadiene-based compound is 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 (II), or Compound 6 or a comestibly or 

35 biologically acceptable salt or derivative thereof, or an enantiomer or diastereomer thereof.
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[0013] In certain embodiments, the compound of Formula (I) is damascenone or a comestibly or 

biologically acceptable salt or derivative thereof, or an enantiomer or diastereomer thereof.  

[0014] In some embodiments, the edible composition comprises a branched alkene ester 

compound. In some embodiments, the branched alkene ester compound is a compound having a 

5 molecular weight less tian about 1000, 500, or 300 daltons, In certain embodiments, the branched 

alkene ester compound is a compound of Formula (III), or Compound 7 or a comestibly or 

biologicallv accentable salt or derivative thereof, or an cnantioter or diastercomer thereof 

[00151 In certain embodiments, the compound of Formula (III) is citronellyl tiglate or a 

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

10 thereof.  

[00161 In some embodiments, the edible composition comprises a betzodioxole-based compound.  

In some etnbodiments, the benzodioxole-based compound is a compound having a tnolecular 

weight less than about 1000, 500, or 300 daltons. In certain etnbodiments, the benzodioxole-based 

compound is a compound of Formula (IV), or Compound 8 or a comestibly or biologically 

15 acceptable salt or derivative thereof, or an enantiomer or diastereomer thereof 

[0017] In certain embodiments, the compound of Formula (IV) is 2-Methyl-3-(3,4

methylenedioxyphenyl)-propanal or a comestibly or biologically acceptable salt or derivative 

thereof, or an enantiomer or diastereomer thereof 

[0018] In some embodiments, the edible composition comprises (a) a compound of the invention; 

20 and (b) a bitter tastant. In some embodiments, the compound of the invention is a compound 

having a molecular weight less than about 1000, 500, or 300 daltons. In certain embodiments, the 

compound of the invention is a compound of Formula (I), Formula (II), Formula (III), or 

Formula (IV), as described herein, or combinations thereof 

[0019] In another embodiment, the edible composition comprises (a) any one of Compounds 1-8, 

25 as described herein, or combinations thereof; and (b) a bitter tastant, 

[0020] According to the invention, the bitter tastant can be inherent in, e.g., a food product (such 

as coffee or chocolate) or can be a component of an edible composition (such as a bitter tasting 

preservative). In sonie emibodimenits, the bitter tastant present in the edible composition is a bitter 

tasting salt, In some embodiments, the bitter tastant present in the edible comoosition is a 

30 potassium salt, a magnesium salt, or a calcium salt, In sonie emibodiments, the bitter tastant is a 

potassium salt, In sote embodiments, the bitter tastant present in the edible compositions is KCl.  

I other embodiments, the bitter tastant present in the edible composition is potassium lactate.  

[0021] In some embodiments, the edible composition furtlier comprises a sodium salt, In some 

embodiments, the edible composition furtlier comprises NaCi. It otier embodiments, tle edible 

35 composition further comprises sodium lactate. Itn some embodiments, the edible composition 

further comprises sugar.  

[0022] I another aspect of the invention, the edible composition is a food product comprising at 

least one compound of the invention. In certain embodiments, the compound of the invention is a 

compound of Formula (1), Formula (II), Formula (III), or Formula (IV), as described herein, or
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the inherent bitter tastant is a bitter tasting salt. In some embodiments. the inherently bitter 

foodstuff comprises a potassium salt, a magnesium salt, or a calcium salt. In some enbodiments, 

the inherently bitter foodstuff comprises a potassium salt, such as KCl.  

[0031] In other embodiments, the method of preparing an edible composition further comprises: 

5 (c) adding a bitter tastant, In some embodiments, the bitter tastant used in the methods of preparing 

an edible composition is a bitter tasting salt. In some embodiments, the bitter tastaut used in the 

methods of preparing an edible composition is a potassium salt, a taguesium salt, or a calcium salt.  

In some embodiments, the bitter tastant used in the methods of preparing an edible composition is a 

potassium salt. Iu some embodimeuts, the bitter tastaut used iu the methods of preparing an edible 

10 comiposition is KCI. In other embodiments, the bitter tastant used in the methods of preparing an 

edible compositions is potassium lactate.  

[00321 In some embodiments, the edible composition further comprises a sodium salt. In some 

embodiments, the edible composition further comprises NaCl. In some embodiments, the edible 

composition further comprises sodium lactate. In some embodiments, the edible composition 

15 further comprises sugar, 

[00331 The present invention also provides a method of reducing the amount of sodium in an 

edible composition. In some embodiments, such methods comprise: 

(a) replacing an amount of one or more sodium salts used in preparing an edible 

composition with an amount of one or more potassium salts; and 

20 (b) incorporating into the edible composition an effective amount of a compound 

according to Formula (1), Formula (II), Formula (Ill), or Fornula (IV), as described herein, 

or combinations thereof.  

[00341 In another embodiment, the method of reducing the amount of sodium in an edible 

composition comprises: 

25 (a) replacing an amount of one or niore sodium salts used in preparing an edible 

composition with an amount of oie or more potassium salts: and 

(b) incorporating into the edible composition an effective amount of any one of 

Compounds 1-8, as described herein, or combinations thereof.  

[0035] In sone enmbodimients, the edible composition is a food product, a consumer product or a 

30 pharmaceutical composition.  

[0036] Iu some embodiments of the present invention, the method of reducing the amount of 

sodium in an edible composition comprises incorporating into the edible composition an amount of 

the compound sufficient to permrrit replacement of up to 25% of the sodium present in an edible 

composition with potassium. In other embodiments, the amount of the compound incorporated into 

35 the edible composition is sufficient to permit replacement of up to 50% of the sodium present in an 

edible composition with potassium. In yet other embodimrents, the amount of the compound 

incorporated into the edible composition is sufficient to permit replacement of up to 75% of the 

sodium 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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100% of the sodium present in an edible composition with potassium. In some embodiments. the 

edible composition maintains a salty flavor.  

[00371 The present invention also provides a method of reducing the amount of NaCt in an edible 

composition. In some embodiments, such methods comprise: 

(a) replacing an amount of NaCi used in preparing an edible composition with an 

amount of KC; and 

(b) incorporating into the edible composition an effective amount of a compound 

according to Formula (I), Fornulia (II), Formula (III), or Formula (IV), as described herein, 

or combinations thereof.  

10 [0038] In another embodiment, the method of reducing the amount ofNaCi in an edible 

composition comprises: 

(a) replacing an amount of NaCl used in preparing an edible composition with an 

amount of KC; and 

(b) incorporating into the edible composition an effective amount of any one of 

15 Compounds 1-8, as described herein, or combinations thereof 

[0039] In some embodiments of the present invention, the method of reducing the amount of 

sodium in an edible composition comprises incorporating into the edible composition an amount of 

the compound sufficient to permit replacement of up to 25% of the NaCl present in an edible 

composition with KCl. In other embodiments, the amount of the compound incorporated into the 

20 edible composition is sufficient to permit replacement of up to 50% of the NaCl present in an edible 

composition with 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 

25 an edible composition with KCl. In some embodiments, the edible composition maintains a salty 

flavor.  

[0040] In another embodiment, the present invention provides a method of reducing the amount 

of sodium lactate in an edible composition comprises: 

(a) replacing an amount of sodium lactate used in preparing an edible 

30 composition with an amount of potassium lactate; and 

(b) incorporating into the edible composition an effective amount of a compound 

according to Formula (I), Formula (II), Formula (III), or Formula (IV), as described herein, 

or combinations thereof 

[00411 hI another embodiment, the invention provides a method of reducing the amount of 

35 sodium lactate in an edible composition comprising: 

(a) replacing an amount of sodium lactate used in preparing an edible 

composition with an amount of potassium lactite; and 

(b) incorporating into the edible composition an effective amount of any one of 

Compounds 1-8, as described herein, or combinations thereof
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[0042] In some embodiments, the edible composition is a food product, a consumer product or a 

pharmaceutical composition.  

[0043] In some embodiments of the present invention, the method of reducing the amount of 

sodium lactate in an edible composition comprises incorporating into the edible composition an 

5 amount of the compound sufficient to permit replacement of up to 25% of the sodium lactate 

present in an edible composition with potassium lactate. Ju other embodiments, the amount of the 

compound incorporated into the edible composition is sufficient to permit replacement of up to 

50% of the sodium lactate present in an edible conmosition with potassium lactate, In vet other 

embodiments, the amount of the compound incorporated into the edible composition is sufficient to 

10 permit replacement of tip to 75% of the sodium lactate present in an edible composition with 

potassium lactate, In other embodiments, the amount of the compound incorporated into the edible 

composition is sufficient to permit replacement of up to 100% of the sodium lactate present in an 

edible composition with potassium lactate. In some embodiments, the edible composition has the 

same shelf life as an edible composition comprising sodium lactate.  

15 [00441 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 into the edible composition an effective amount of a compound 

20 according to Formula (1), Formula (II), Formula (III), or Formula (IV), as described herein, 

or combinations thereof.  

[0045] 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 

25 amount of Acesulfame K; and 

(b) incorporating into the edible composition an effective amount of any one of 

Compounds 1-8, as described herein, or combinations thereof 

[0046] In sone enibodiments, the edible composition is a food product, a consumer product or a 

pharmaceutical composition.  

30 [0047] In sone enibodiments of the present invention, the method of reducing the amount of 

sugar in an edible composition comprises incorporating into the edible cotmiposition an amount of 

the compound sufficient to permit replacement of up to 25% of the sugar present in an edible 

composition with Acesulfame K. In other embodiments, the amount of the co pound incorporated 

into the edible composition is sti fficient to permit replacement of up to 50% of the sugar present in 

35 an edible composition with Acesulfame K. In yet other embodiments, the amount of the compound 

incorporated into the edible composition is sufficient to permit replacement ofup to 75% ofthe 

sugar present in an edible composition with Acesul fame K. In other etmibodiments, the amount 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 in an edible composition with Acesulfame K, In some embodiments, the 

edible composition maintains a sweet flavor.  

[00481 The present invention also provides a method of reducing the sodium intake of a subject.  

Such method comprises: 

(a) replacing an amount of NaCl used in preparing ar edible composition with an 

amount of KC; and 

(b) incorporating into the edible composition an effective amount of a compound 

according to Formula (I), Formula (II), Formula (III), or Formula (IV), as described herein, or 

combinations thereof, thereby reducing the sodium intake ofthe subject.  

10 [0049] In another embodiment, the method of reducing the sodium intake of a subject compares: 

(a) replacing an amount of NaCl used in preparing an edible composition with an 

amount of KCI; and 

(b) incorporating into the edible composition an effective amount of any one of 

Compounds 1-8, as described herein, or combinations thereof, thereby reducing the sodium intake 

15 of the subject.  

[0050] In another embodiment, the method of reducing the sodium intake of a subject comprises: 

(a) replacing an amount of sodium lactate used in preparing an edible 

composition with an amount of potassium lactate; and 

(b) incorporating into the edible composition an effective amount of a compound 

20 according to Formula (I), Formula (II), Formula (Il), or Formula (IV), as described herein, or 

combinations thereof, thereby reducing the sodium intake of the subject.  

[0051] In another embodiment, the method of reducing the sodium intake of a subject comprises: 

(a) replacing an amount of sodium lactate used in preparing an edible 

composition with an amount of potassium lactate; and 

25 (b) incorporating into the edible composition an effective amount of any one of 

Compounds 1-8, as described herein, or combinations thereof, thereby reducing the sodium intake 

of the subject.  

[0052] In sone enbodiments, the edible composition is a food product, a consumer product or a 

pharmaceutical composition.  

30 [0053] In sone enbodiments of the present invention, the methods of reducing the sodium intake 

of a subject firtber comprise (c) identifying a subject in need thereof. In some embodiments, the 

methods ofreducing the sodium intake of a subject comprise incorporating into the edible 

composition an amount of the compound sufficient to reduce sodium intake by up to 25% using 

potassium replacement. In other embodiments, the amount of compound added in (b) is sufficient 

35 to reduce sodium intake by up to 50% using potassium replacement. In yet other embodinents, the 

amount of compound added in (b) is sufficient to reduce sodium intake by up to 75% using 

potassium replacement. In other embodiments, the amount of compound added in (b) is sufficient 

to reduce sodium intake by up to 100% using potassium replacement.
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[00541 The present invention also provides a method of reducing sugar intake of a subject 

comprising: 

(a) replacing an amount of sugar used in preparing an edible composition with an 

amount of Acesulfame K; and 

(b) incorporating into the edible composition an effective atnount of a compound 

according to Formula (1), Formula (II), Formula (III), or Formula (IV), as described herein, or 

combinations thereof, thereby reducing the sugar intake of the subject.  

[0055] In another embodiment, the method of reducing the sugar intake of a subject comprises: 

(a) replacing an amount of sugar used in preparing an edible composition with an 

10 amount of Acesul fame K; and 

(b) incorporating into the edible composition an effective atnount of any one of 

Compounds 1-8, as described herein, or combinations thereof, thereby reducing the sugar intake of 

the subject.  

[0056] In some embodiments, the edible composition is a food product, a consumer product or a 

15 pharmaceutical composition.  

[0057] In some embodiments of the present invention, the methods of reducing the sugar intake of 

a subject further comprise (c) identifying a subject in need thereof In some embodiments, the 

methods of reducing the sugar intake of a subject comprise incorporating into the edible 

composition an amount of the compound sufficient to reduce sugar intake by up to 25% using 

20 Acesulfame K replacement. In other embodiments, the amount of compound added in (b) is 

sufficient to reduce sugar intake by up to 50% using Acesuilfame K replacement. In yet other 

embodiments, the amount of compound added in (b) is sufficient to reduce sugar intake by up to 

75% using Acesulfame K replacement. In other embodiments, the amount of compound added in 

(b) is sufficient to reduce sugar intake by up to 100% using Acesulfame K replacement.  

25 [0058] The present invention also provides a method of reducing the bitter taste attributed to a 

bitter tastant in an edible composition comprising adding an effective amount of a compound 

according to Formula (I), Formula (II), Formula (III), or Formula (IV), as described herein, or 

combinations thereof, to the edible composition such that any bitter taste induced by the bitter 

tastant is reduced. In other embodiments, the compound added to the edible composition is any one 

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

[0059] The present invention further provides a method of reducing the bitter taste attributed to a 

bitter tastant in an edible composition comprising ingesting an effective atriount of a compound 

according to Formula (I), Formula (II), Formula (III), or Formula (IV), as described herein, or 

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

35 induced by the bitter tastant is reduced In other embodiments, the compound ingested with the 

edible cotrposition is any one of Compounds 1-8, as described herein, or combinations thereof.  

[0060] In some embodiments, the edible composition is a food product, a consumer product or a 

pharmaceutical composition.
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[0061] In some embodiments, the method reduces the bitter taste induced by the bitter tastant by 

up to 25%. In soe 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 bitter tastant is reduced by up 

to 75%. In yet other embodiments, the bitter taste induced by the bitter tastant is reduced by up to 

5 100%, In some embodiments, the bitter tastant present in the edible composition is a biter tasutng 

salt. In some embodiments, the bitter tastant present it] the edible composition is a potassium salt, a 

magnesium salt, or a calcium salt. In some embodiments, the biter tastatt present in the edible 

compositions rs KCl.  

[0062] In a further aspect, the present invention provides a method of preserving an edible 

10 composition comprising: 

(a) providing an edible composition; and 

(b) adding to the edible composition of (a) potassium lactate and an effective 

amount of a compound of Formula (1), Formula (II), Formula (III), or Formula (1V), as described 

herein, or combinations thereof.  

15 [0063] 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) potassium lactate and an effective 

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

[0064] The present invention also provides a method of reducing the amount of sodium in an 

20 edible composition while preserving the edible composition. In some embodiments, such method 

comprises: 

(a) replacing an amount of sodium lactate used in preparing an edible 

composition with an amount of potassium lactate: and 

(b) incorporating into the edible composition an effective amount of a compound 

25 according to Formula (I), Formula (II), Formula (III), or Formula (IV), as described herein, or 

combinations thereof 

[0065] The present invention also provides a method of reducing the amount of sodium in an 

edible composition while preserving the edible composition. In some embodiments, such method 

comprises: 

30 (a) replacing an amount of sodium lactate used in preparing an edible 

composition with an amount of potassium lactate, and 

(b) incorporating into the edible composition an effective amount of any one of 

Compounds 1-8, as described herein, or combinations thereof, 

[0066] In some embodiments, the edible composition is a food product, In some embodiments, 

35 the edible composition is a consumer product, In some embodiments, the edible composition is a 

pharmaceutical cotmiposition.  

[0067] The present invention also provides a method of reducing or eliminating bitter taste in a 

subject utilizing an edible composition comprising a compound of Formula (I), Formula (II), 

Formula (III), or Forula (IV), as described herein, or combinations thereof, In other
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[0069a] Another aspect of the present invention provides a pharmaceutical 

composition comprising: 

(a) a bitter tasting pharmaceutical active ingredient; and 

(b) a compound according to Formula (I), or a comestibly or biologically 

acceptable salt thereof, or an enantiomer or diastereomer thereof, or any one of 

Compounds 1-5, or an enantiomer or diastereomer thereof, or a combination of any of the 

foregoing compounds.  
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3. The composition according to paragraph 1, wherein as valence and stability 

permit: 

X is 0; 

each R is independently H, Cl-C 3 alkyl, C2-C alkenyl, or C-QC alkynyl; and 

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

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

permit: 

Xis S orf0; 

each R is independently H or CC-6 alkyl; and 

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

The compositi on according to paragraph 1, wherein as valence and stability 

permit: 

X is 0; 

each R is independently H or C-C 3 alkyl; and 

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

6. The composition according to paragraph 1, wherein said compound 

according to Formula (I) is selected from: 

Compound 

OH 

2 
2 OH 

Compound 

3 

Compound 

4 OH 

and 

Compound 

O H 

comnestibly or biologically acceptable derivati ves thereof, or an eniantiomner or diastereomer thro
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A composition comprising a compound according to Formula (1H): 

R, 0 

R1 

R2 

R1 

Formula (11); 

5 or a comestibly or biologically acceptable salt or derivative thereof, or an enantiorner or 

diastereomer thereof, 

wherein, as valence and stability permit: 

each RI is independently H, CI-Ct alkyl, C2--C6 alkenyl, or C2-C6 alkynyl; 

R2 is H, C--C6 alkyl, C;-C 6 alkenyl, or C;-C, alkynl; and 

10 the dotted bonds represent optional carbon-carbon double bonds; 

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

tastant 

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

permit: 

15 each RI is independently H, C -C3 alkyl, C2-C3 alkenyl, or C2-C3 alkynyl; 

R2 is H, C-C 3 alkyl, C-?-C 3 alkeryl, or C-C 3 alkynyl; and 

the dotted bonds represent optional carbon-carbon double bonds.  

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

permit: 

20 each R1 is independently H or CI-C 3 alkyl; 

R2 is H, CI-C3 alkyl or C2-C3 alkenyl; and 

the dotted bonds represent optional carbon-carbon double bonds.  

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

permit: 

25 each RI is independently H or C-C 3 alkyl; 

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

the dotted bonds represent optional carbon-carbon double bonds,.  

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

permit: 

30 each Ri is independently H or Ct-C1 alkyl; 

R2 is H or C2-C3 alkenV; and
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each dotted line is a carbon-carbon double bond.  

12. The composition according to paragraph 7, wherein said compound 

according to Formula (II) is selected from: 

O 

Compound 

6 

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

5 thereof.  

13. A composition comprising a compound according to Formula (111): 

R1 R1 0 

Rj, X R2 

Formula (III); 

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

diastereomer thereof, 

wherein, as valence and stability permit: 

X - S or 0; 

each RI is independently H, CI-C6 alkyl, C2-' 6 alkenyl, or C2-C6 alkynyl; 

15 R2 is H, ICIICi alkyl, C-Cw alkenyl, or C2-C 6 alkynvi; and 

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

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

tastant.  

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

20 permit: 

X- SorO; 

each RI is independently H, C?-Ct, alkyl, C2-C6 alkenyl, or C2-C6 alkynyl; 

R2 is H, C-C 6 alkyl, C2-C6 alkenyl, or C2-C6 alkynyl; and 

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

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

permit: 

X = S orO,
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each R1 is independently H, C-C 3 alkyl, C-C 3 alkenyl, or CY-C 3 alkynyl; 

R2 is H, C C6 alkyl, C2-C 6 alkenyl, or Q-C, alkynyl; and 

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

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

pernt: 

X=0; 

each R1 is independently H, C1 C-3 alkyl, C2 -C3 alkenyl, or C2-C 3 alkynyl; 

R2 is H, C-C 6 alkyl, C2 -C6 alkenyl, or C2-C, alkynyl; and 

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

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

permitt: 

X- S oro; 

each RI is independently H, C(C 3 aikyl, C2 -C3 alkenyl, or C 2 -C alkynyl; 

R2 is H, C-C 4 alkyl, C 2-C 4 alkenyl, or C2 -C4 alkynyl; and 

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

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

permit: 

X =- 0; 

each RI is independently -1, CI-C 3 alkyl, C2-C3 alkenyl, or C2 -C3 alkynyl; 

20 R2 is H, Cl-C4 alkyl, C;-C 4 alkenyl, or C2 -C 4 alkynyl; and 

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

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

permit: 

X = 0: 

25 each RI is independently H, C-C3 aikyl, C2-C.3 alkenyl, or C2-C3 alkynyl; 

R2 is H, C-C4 alkyl, C-C 4 alkenyl, or C-C 4 alkynyl; and 

the dotted line is a carbon-carbon double bond.  

20. The composition according to paragraph 13, wherein said compound 

according to Formula (I1) is selected from: 

0 

Compound 

7 O)
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comestibly or biologically acceptable derivatives thereof, or an enantiomer or diastereomer 

thereof.  

21. A composition comprising a compound according to Formula (IV): 

0 

< 
R2 

5 Y 

Formula (IV); 

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

diastereomer thereof, 

wherein, as valence and stability permit: 

10 each X is independently S or 0; 

Y = H or halogen; 

R1 is H, C1-C6 alkyl, C2-C6 alkenyl, or C5 -C._ alkynyl; and 

R2 is H, C-C6 alkyl, C2-C6 alkenyl, or C2-C 6 alkynyl; 

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

15 tastant.  

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

permit: 

each X is independently S or O; 

Y H or halogen; 

20 R1 is H, CC alkyl, C2-C 3 alkenyl, or C2-C 3 alkynyl; and 

R2 is H, CC alkyl, C-C 3 alkenyl, or CS-C 3 alkynyl.  

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

permit: 

each X is independently S or O; 

25 Y = H or halogen; 

R, is H, C-C3 alkyl, CS-C 3 alkernyl, or CS-C 3 alkynyl; and 

R is H or C'C3 alkyl.  

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

permit: 

30 X=O; 

Y = H;
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R[ is H, C C alkvi, C 2-C alkenyl, or C2-C1 aikynyl; and 

R2 is H or C [-C alkyl.  

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

permit: 

X=0; 

Y = H; 

R1 is H or C1-Cj alkyl; and 

R2 is H or C - alkyl.  

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

10 permit: 

Y= H; 

R1 is H or C1 -C3 alkyl; and 

R2 is H.  

15 27. The composition according to paragraph 21, wherein said compound 

according to Formula (IV) is selected from: 

O 

Compound 

8 

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

thereof 

28. A composition comprising: 

20 (a) a compound according to Formula (1), Formula (II), Formula (III), or 

Formula (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 composition according to paragraph 28, wherein the bitter tastant is a 

food stu ff.  

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

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

a magnesium salt, a calcium salt, or a potassium salt, 

32. The composition according to paragraph 3 1, wherein the potassium 

containing salt is KCI or potassium lactate, 

5 33. The composition of any one of paragraphs 1-32, wherein the edible 

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

NaCl, sodium lactate, and sugar.  

34. A food product comprising the compositions of any one of paragraphs 1-33.  

35. A method of preparing an edible composition comprising: 

10 (a) providing a comestibly acceptable carrier; and 

(b) adding to the comestibly acceptable carrier of (a) a compound according to 

Formula (I), Formula (II), Formula (III), or Formula (IV), as described herein, or combinations 

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

36. The method according to paragraph 35, wherein said comestibly acceptable 

15 carrier is inherently bitter 

37. The method according to paragraph 36, wherein the comestibly acceptable 

carrier comprises a bitter tasting salt.  

38. The method according to paragraph 37, wherein the bitter tasting salt is a 

magnesium salt, a calcium salt, or a potassium salt.  

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

potassium lactate.  

40, The method according to any one of paragraphs 35-39, wherein the edible 

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

NaCI, sodium lactate, and sugar.  

25 41. The method according to paragraph 35, wherein the method further 

comprises: 

(c) adding a bitter tastant.  

42. The method according to paragraph 41, wherein the bitter tastant is a bitter 

tasting salt.  

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

magnesium salt, a calcium salt, or a potassium salt.
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44. The method according to paragraph 43, wherein the potassium salt is KCI or 

potassiumn lactate 

45. The method according to any one of paragraphs 41 -44, wherein the edible 

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

5 NaCl, sodium lactate, and sugar.  

46. A method of reducing the amount of NaCl in an edible composition 

comprising: 

(a) replacing an amount of NaCl used in preparing an edible composition with an 

amount of KC1; and 

10 (b) incorporating into the edible composition an effective amount of a compound 

according to Formula (1), Formula (II), Formula (111), or Formula (IV), as described herein, or 

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

47. The method according to paragraph 46, wherein the amount of compound 

added in (b) is sufficient to permit replacement of the amount of NaCI typically present in the 

15 edible composition by up to 25%.  

48. The method according to paragraph 46, wherein the amount of compound 

added in (b) is sufficient to permit replacement of the amount of NaCl typically present in the 

edible composition by up to 50%.  

49, The method according to paragraph 46, wherein the amount of compound 

20 added in (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 in (b) is sufficient to permit replacement of the amount of NaCl typically present in the 

edible composition by up to 100%.  

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

composition maintains a salty flavor.  

52. A method of reducing the amount of sodium lactate in an edible composition 

comprising: 

(a) replacing an amount of sodium lactate used in preparing an edible 

30 composition with an amount of potassium lactate; arid 

(b) incorporating into the edible composition an effective amount of a compound 

according to Formula (1), Formula (II), Formula (111), 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 combinations thereof.  

53. The method according to paragraph 52, wherein the amount of compound 

added in (b) is sufficient to permit replacement of the amount of sodium lactate typically present in 

5 the edible composition by up to 25%.  

54. The method according to paragraph 52. wherein the amount of compound 

added in (b) is sufficient to permit replacement of the amount of sodium lactate typically present in 

the edible composition by up to 50%, 

55. The method according to paragraph 52, wherein the amount of compound 

10 added in (b) is sufficient to permit replacement of the amount of sodium lactate typically present in 

the edible composition by up to 75%.  

56. The method according to paragraph 52, wherein the amount of compound 

added in (b) is sufficient to permit replacement of the amount of sodium lactate typically present in 

the edible composition by tip to 100%.  

15 57 The method according to any one of paragraphs 52-56, wherein the edible 

composition has the same shelf life as an edible composition comprising 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 

20 amount of Acesulfame K; and 

(b) incorporating into the edible composition an effective amount of a 

compound according to Formula (1), Formula (II), Formula (Ill), or Formula (IV), as described 

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

combinations thereof 

25 59. The method according to paragraph 58, wherein the amount of compound 

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

edible composition by tip to 25%.  

60. The method according to paragraph 58, wherein the amount of compound 

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

30 edible composition by up to 50%.  

61. The method according to paragraph 58, wherein the amount of compound 

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

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

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

edible composition by up to 100%.  

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

5 composition maintains a sweet flavor.  

64. A method of reducing the sodium intake of a subject, the method comprising: 

(a) replacing an amount of a sodium salt used in preparing an edible 

composition with an amount of a potassium salt; and 

(b) incorporating into the edible composition an effective amount of a 

10 compound according to Formula (1), Formula (11), Formula (III), or Formula (IV), as described 

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

combinations thereof 

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

the potassium salt is KCI.  

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

lactate, and the potassium salt is potassium lactate.  

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

further comprises (c) identifying a subject in need thereof, 

68. The method according to any one of paragraphs 64-67, wherein the amount 

20 of compound added in (b) is sufficient to reduce sodium intake by up to 25% by replacement with 

potassium.  

69. The method according to any one ofparagraphs 64-67, wherein the amount 

of compound added in (b) is sufficient to reduce sodium intake by up to 50% by replacement with 

potassium.  

25 70. The method according to any one of paragraphs 64-67, wherein the amount 

of compound added in (b) is sufficient to reduce sodium intake by up to 75% by replacement with 

potassium.  

71. The method according to any one of paragraphs 64-67, wherein the amount 

of compound added in (b) is sufficient to reduce sodium intake by up to 100% by replacement with 

30 potassium, 

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

(a) replacing an amount of sugar used ii preparing an edible composition
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with an amount of a Acesulfame K; and 

(b) incorporating into the edible composition an effective amount of a 

compound according to Formula (1), Formula (I), Formula (III), or Formula (IV), as described 

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

5 combinations thereof, 

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

comprises (c) identifying a subject in need thereof.  

74. The method according to paragraph 72 or 73, wherein the amount of 

compound added in (b) is sufficient to reduce sugar intake by up to 25% by replacement with 

10 Acesulflune K.  

75. The method according to paragraph 72 or 73, wherein the amount of 

compound added in (b) is sufficient to reduce sugar intake by up to 50% by replacement with 

Acesulfame K.  

76. The method according to paragraph 72 or 73, wherein the amount of 

15 compound added in (b) is sufficient to reduce sugar intake by up to 75% by replacement with 

Acesulfame K.  

77. The method according to paragraph 72 or 73, wherein the amount of 

compound added in (b) is sufficient to reduce sugar intake by up to 100% by replacement with 

Acesulfame K.  

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

composition comprising: 

(a) adding an effective amount of a compound according to Formula (I), 

Formula (II), Formula (III), or Formula (IV), as described herein, or combinations thereof, or any 

one of Compounds 1-8, as described herein, or combinations thereof, to the edible composition 

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

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

composition comprising: 

(a) ingesting an effective amount of a compound according to Formula (1), 

Formula (II), Formula (III), or Formula (IV), as described herein, or combinations thereof, or any 

30 one of Compounds 1-8, as described herein, or combinations thereof, along with the edible 

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

80. The method according to any one of paragraphs 35-79 or 81-90, wherein the 

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

taste induced by the bitter tastant is reduced by up to 25% 

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

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

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

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

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

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

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

10 the bitter tastant is a bitter tasting salt, 

86. The method according to paragraph 85, wherein the bitter tasting salt is a 

magnesium salt, a calcium salt, or a potassium salt.  

87. The method according to paragraph 86, wherein the potassium salt is KC or 

potassium lactate.  

15 88. The niethod according to any one of paragraphs 78, 79 and 81-87, wherein 

the edible composition further comprises NaCl, sodium 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 

20 compound according to Formula (I), Formula (II), Formula (III), or Formula (IV), as described 

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

combinations thereof.  

90. A method of reducing the amount of sodium in an edible composition while 

preserving the edible composition, the method comprising: 

25 (a) replacing an amount of sodium lactate used in preparing an edible 

composition with an amount of potassium lactate; and 

(b) incorporating into the edible composition an effective amount of a 

compound according to Formula (I), Formula (II), Formula (III), or Formula (IV), as described 

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

30 combinations thereof, 

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

comprising:
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(a) placing a compound according to Formula (I), Formula (II), Formula (III), or 

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

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

92. The method according to paragraph 91, wherein the bitter taste is due to a 

5 bitter tasting salt.  

93. The method according to paragraph 92, wherein the bitter taste is due to a 

magnesium salt, a calcium salt, or a potassium salt.  

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

or potassium lactate, 

10 95. A pharmaceutical composition comprising: 

(a) a bitter tasting pharmaceutical active ingredient; and 

(b) a compound according to Formula (1), Formula (11), Fornula (III), or 

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

described herein, or combinations thereof.  

15 96. A pharmaceutical composition comprising: 

(a) a pharmaceutical active ingredient; 

(b) a bitter tastant; and 

(c) a compound according to Formula (I), Formula (II), Formula (III), or 

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

20 described herein, or combinations thereof.  

97. A consumer product comprising: 

(a) a bitter tasting ingredient; and 

(b) a compound according to Formula (I), Formula (II), Foimula (III), or 

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

25 described herein, or combinations thereof 

98. A consumer product for reducing bitter taste of a bitter tastant, wherein said 

consumer product comprises: 

(a) a compound according to Formula (1), Formula (II), Formula (111), or 

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

30 described herein, or combinations thereof, 

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

(a) contacting the bitter taste receptor with a compound according to Formula (1),
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Fomuala (11), Frlxrt")a (ill), x Fonnula (tV) as describe herein, or cmbhereof or an-y 

onof Compouinds 14 asE~ de~scribed hrein, or cotmbnainrns there~ot 

100. 1he rnthod according to paraph 99 wherei the bt ta recTar is 'n the 

oal avity of a subject 

10 . The method accodmg in paragraph 99 wheei the bitte -as ke receptor is in the 

gasi)mnteksnai traOt ) a subject.  

N21 1he methon d according oi parg raph 99. w herei thie bitter tiasie reptr is pe'sent 

in an" i'n vinoasay 

[0070a] In another embodiment of the present invention, there is provided a 

composition comprising i) a bitter tastant selected from KC 1 and potassium lactate, 

and ii) a compound according to Formula (I): 

R R R R 

R XH 

Formula (I); 

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

diastereomer thereof, 

wherein, as valence and stability permit: 

X is S or 0; 

each R is independently H, C1 -C6 alkyl, C2 -C6 alkenyl, or C2-C6 

alkynyl; 

the dotted bond indicates an E or Z double bond; or a combination of 

any of the foregoing compounds, and 

wherein the composition is edible and wherein the bitter taste of the 

bitter tastant is reduced.
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[0070b] In another embodiment of the present invention, there is provided a 

method of preparing an edible composition comprising a bitter tastant, selected from KCl and 

potassium lactate, said method comprising: 

(a) providing a comestibly acceptable carrier; and 

(b) adding to said comestibly acceptable carrier a compound according to 

Formula (I): 

R R R R 

R XH 

Formula (I); 

wherein, as valence and stability permit: 

X is S or 0; 

each R is independently H, C1-C6 alkyl, C2-C6 alkenyl, or C2-C6 alkynyl; and 

wherein the dotted bond indicates an E or Z double bond; or a combination of 

any of the foregoing compounds, and 

or a comestibly or biologically acceptable salt thereof, or an enantiomer or diastereomer thereof; 

or any one of Compounds 1-5, 

Compound 

1o p u dOH 

Compound 

2 O 

Compound 

3 

Compound 

4 

and
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Compound 

or an enantiomer or diastereomer thereof, or a combination of any two or more of the foregoing 

compounds; 

wherein said bitter tastant is provided in the comestibly acceptable carrier or said bitter 

tastant is added to the comestibly acceptable carrier.  

[0070c] In another embodiment of the present invention, there is provided a 

method of reducing the amount of NaCl in an edible composition comprising: 

(a) replacing an amount of NaCl used in preparing said edible composition with 

an amount of KCl; and 

(b) incorporating into the edible composition an effective amount of a compound 

according to Formula (I): 

R R R R 

R XH 

Formula (I); 

wherein, as valence and stability permit: 

X is S or 0; 

each R is independently H, C1-C6 alkyl, C2-C6 alkenyl, or C2-C6 alkynyl; and 

the dotted bond indicates an E or Z double bond; or a combination of any of the 

foregoing compounds, 

or a comestibly or biologically acceptable salt thereof, or an enantiomer or diastereomer thereof; 

or any one of Compounds 1-5, 

Compound
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Compound 

2OH 

Compound 

Compound 

4 

and 

Compound 

or an enantiomer or diastereomer thereof, or a combination of any two or more of the 

foregoing compounds, to produce an edible composition with reduced NaCl.  

[0070d] In another embodiment of the present invention, there is provided a 

method of reducing the amount of sodium lactate in an edible composition comprising: 

(a) replacing an amount of sodium lactate used in preparing said edible 

composition with an amount of potassium lactate; and 

(b) incorporating into the edible composition an effective amount of a compound 

according to Formula (I): 

R R R R 

R XH 

Formula (I); 

wherein, as valence and stability permit: 

X is S or 0; 

each R is independently H, C1-C6 alkyl, C2-C6 alkenyl, or C2-C6 alkynyl; and 

the dotted bond indicates an E or Z double bond; or a combination of any of the 

foregoing compounds,
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or a comestibly or biologically acceptable salt thereof, or an enantiomer or diastereomer thereof; 

or any one of Compounds 1-5, 

Compound 

1OH 

Compound 

2 O 

Compound 

3and 

Compound 
OH 4 

and 

Compound 

or an enantiomer or diastereomer thereof, or a combination of any two or more of the 

foregoing compounds to produce an edible composition with reduced sodium lactate.  

[0070e] In another embodiment of the present invention, there is provided a 

method of reducing sodium intake of a subject, the method comprising: 

(a) replacing an amount of a sodium salt selected from NaCl and sodium lactate, 

used in preparing an edible composition with an amount of a potassium salt selected from KCl 

and potassium lactate; and 

(b) incorporating into the edible composition an effective amount of a compound 

according to Formula (I):
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R R R R 

R XH 

Formula (I); 

wherein, as valence and stability permit: 

X is S or 0; 

each R is independently H, C1-C6 alkyl, C2-C6 alkenyl, or C2-C6 alkynyl; and 

the dotted bond indicates an E or Z double bond; 

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

thereof; 

or any one of Compounds 1-5, 

Compound 

1OH 

Compound 

2 O 

Compound 

3 O 

Compound 
O 

4 

and 

Compound 

or an enantiomer or diastereomer thereof, or a combination of any two or more of the 

foregoing compounds.
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[0070f] In another embodiment of the present invention, there is provided a 

method of reducing bitter taste attributed to a bitter tastant in an edible composition, wherein 

said bitter tastant is selected from KCl and potassium lactate, said method comprising: 

(a) providing an edible composition comprising the bitter tastant; and 

(b) adding an effective amount of a compound according to Formula (I): 

R R R R 

R XH 

Formula (I); 

wherein, as valence and stability permit: 

X is S or 0; 

each R is independently H, C1-C6 alkyl, C2-C6 alkenyl, or C2-C6 alkynyl; and 

the dotted bond indicates an E or Z double bond; or a combination of any of the 

foregoing compounds, 

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

thereof; 

or any one of Compounds 1-5, 

Compound 

1o p u dOH 

Compound 

2 O 

Compound 

3 

Compound 

4 

and
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Compound 

or an enantiomer or diastereomer thereof, or a combination of any two or more of the 

foregoing compounds, to the edible composition generated in (a) such that any bitter taste 

induced by the bitter tastant is reduced.  

[0070g] In another embodiment of the present invention, there is provided a 

method of reducing bitter taste attributed to a bitter tastant in an edible composition, wherein 

said bitter tastant is selected from KCl and potassium lactate, said method comprising: 

(a) ingesting an effective amount of a compound according to Formula (I): 

R R R R 

R XH 

Formula (I); 

wherein, as valence and stability permit: 

X is S or 0; 

each R is independently H, C1-C6 alkyl, C2-C6 alkenyl, or C2-C6 alkynyl; and 

the dotted bond indicates an optional carbon-carbon double bond; 

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

thereof; 

or any one of Compounds 1-5, 

Compound 

Compound 

2
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Compound 

Compound 

4OH 
and 

Compound 

or an enantiomer or diastereomer thereof, or a combination of any two or more of the 

foregoing compounds, before, along with, or after the edible composition such that any bitter 

taste induced by the bitter tastant is reduced.  

[0070h] In another embodiment of the present invention, there is provided a 

method of preserving an edible composition comprising: 

(a) providing the edible composition; and 

(b) incorporating into the edible composition potassium lactate and an effective 

amount of a compound according to Formula (I): 

R R R R 

R XH 

Formula (I); 

wherein, as valence and stability permit: 

X is S or 0; 

each R is independently H, C1-C6 alkyl, C2-C6 alkenyl, or C2-C6 alkynyl; and 

the dotted bond indicates an E or Z double bond; 

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

thereof; 

or any one of Compounds 1-5,
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Compound 

1OH 

Compound 

Compound 

3 

Compound 

4 

and 

Compound 

or an enantiomer or diastereomer thereof, or a combination of any two or more of the 

foregoing compounds.  

[0070i] In another embodiment of the present invention, there is provided a 

method of reducing the amount of sodium in an edible composition while preserving the edible 

composition, the method comprising: 

(a) replacing an amount of sodium lactate used in preparing said edible 

composition with an amount of potassium lactate; and 

(b) incorporating into the edible composition an effective amount of a compound 

according to Formula (I): 

R R R R 

R) XH 

Formula (I); 

wherein, as valence and stability permit: 

X is S or 0;
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each R is independently H, C1-C6 alkyl, C2-C6 alkenyl, or C2-C6 alkynyl; and 

the dotted bond indicates an E or Z double bond; 

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

thereof; 

or any one of Compounds 1-5, 

Compound 

1o p u dOH 

Compound 

2 O 

Compound 

3 

Compound 

4 

and 

Compound 

or an enantiomer or diastereomer thereof, or a combination of any two or more of the 

foregoing compounds.  

[0070j] In another embodiment of the present invention, there is provided a 

method of inhibiting, reducing, or eliminating the perception of a bitter taste in a subject, 

wherein said bitter tastant is selected from KCl and potassium lactate, said method comprising: 

(a) placing a compound according to Formula (I): 

R R R R 

R XH 

Formula (I);
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wherein, as valence and stability permit: 

X is S or 0; 

each R is independently H, C1-C6 alkyl, C2-C6 alkenyl, or C2-C6 alkynyl; and 

the dotted bond indicates an E or Z double bond; or a combination of any of the 

foregoing compounds 

or a comestibly or biologically acceptable salt thereof, or an enantiomer or diastereomer thereof; 

or any one of Compounds 1-5, 

Compound 

1OH 

Compound 

2 O 

Compound 

3 an 

Compound 
OH 4 

and 

Compound 

or an enantiomer or diastereomer thereof, or a combination of any two or more of the foregoing 

compounds in the oral cavity of the subject.  

[0070k] In another embodiment of the present invention, there is provided a 

pharmaceutical composition comprising: 

(a) a bitter tasting pharmaceutical active ingredient, wherein said pharmaceutical 

active ingredient is a potassium salt; and 

(b) a compound according to Formula (I):



261 

R R R R 

R XH 

Formula (I); 

wherein, as valence and stability permit: 

X is S or 0; 

each R is independently H, C1-C6 alkyl, C2-C6 alkenyl, or C2-C6 alkynyl; and 

the dotted bond indicates an optional carbon-carbon double bond; 

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

thereof; 

or any one of Compounds 1-5, 

Compound 

1OH 

Compound 

2 O 

Compound 

3 O 

Compound 
O 

4 

and 

Compound 

or an enantiomer or diastereomer thereof, or a combination of any two or more of the 

foregoing compounds.  

[00701] In another embodiment of the present invention, there is provided a 

pharmaceutical composition comprising:
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(a) a pharmaceutical active ingredient; 

(b) a bitter tastant, wherein said bitter tastant is a potassium salt; and 

(c) a compound according to Formula (I): 

R R R R 

R XH 

Formula (I); 

wherein, as valence and stability permit: 

X is S or 0; 

each R is independently H, C1-C6 alkyl, C2-C6 alkenyl, or C2-C6 alkynyl; and 

the dotted bond indicates an optional carbon-carbon double bond; 

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

thereof; 

or any one of Compounds 1-5, 

Compound 

1OH 

Compound 

2 O 

Compound 

3 an 

Compound 
OH 4 

and 

Compound 

5..... .....
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or an enantiomer or diastereomer thereof, or a combination of any two or more of the 

foregoing compounds.  

[0070m] In another embodiment of the present invention, there is provided a 

consumer product comprising: 

(a) a bitter tasting ingredient, wherein said bitter tasting ingredient is E or Z 

double bond; and 

(b) a compound according to Formula (I): 

R R R R 

R XH 

Formula (I); 

wherein, as valence and stability permit: 

X is S or 0; 

each R is independently H, C1-C6 alkyl, C2-C6 alkenyl, or C2-C6 alkynyl; and 

the dotted bond indicates an optional carbon-carbon double bond; 

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

thereof; 

or any one of Compounds 1-5, 

Compound 

1OH 

Compound 

2 O 

Compound 

3 O
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Compound 

4OH 
and 

Compound 

or an enantiomer or diastereomer thereof, or a combination of any two or more of the 

foregoing compounds.  

[0070n] In another embodiment of the present invention, there is provided a 

pharmaceutical composition comprising: 

(a) a bitter tasting pharmaceutical active ingredient; and 

(b) a compound according to Formula (I): 

R R R R 

R XH 

Formula (I); 

wherein, as valence and stability permit: 

X is S or 0; 

each R is independently H, C1-C6 alkyl, C2-C6 alkenyl, or C2-C6 alkynyl; and 

the dotted bond indicates an optional carbon-carbon double bond; 

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

thereof; 

or any one of Compounds 1-5, 

Compound 

1O
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Compound 

2 

Compound 

3 

Compound 

4 ~OH, 4 

and 

Compound 

5 

or an enantiomer or diastereomer thereof, or a combination of any two or more of the 

foregoing compounds.  

[#71 In onrr that thes invnton de'sribe hei mayc be fuN nderstood,. the ifolwn 

detailed deseption ~ is set foth 

[#0721 Unles defined otherwise, al tca and scienite terms used herein have tesm 

m~eaIn as those coLnmonly undtosod by one of ordinary ski U in the art to which this invention 

bieloni.Athough methos and materas sniir or equivalnt to thos described herin canb 

sdin th ptcet or es ati of the psnt inventio, suitable methods anid aterial are descibed 

beow, e materials methods and exa e are iluisrative only, and are not mned to be 

liing . All puIti s, ants and ohr documnts mentioned herein are incorporated by 

[w07] Througot this specification thbe wtrd "comprise" or variaions suc as "compis or 

Tcomnprising" wiR be unerio to iply the incio~ n of a stated ir4ege or groups oft intgesbt 

not the exclusion~ of any othe r inkegr or group of imveger&
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74 'The trm "aliphatc" refer to straigt chain or bra ched hydrocarbons that are comp4etely 

saturatd or tiat contan one r more units of unsaition, For example aliphatic groups incLude 

subst dor unsustitted nr or brancheo alkyl, *keny and ailknyl groups. Unless indicated 

otherwise, the ten "aiphti" encompasses both substitute and unsthsitted hdocarbons.  

IO(075 The term "alkoxy" re lers to O-alkyl substitent wherein the dayI portion may be 

optionay hsbtitnted. Exm~pies of alkoxy ;bstituents include, bus are nt5 limited to, methoxy, 

ethn O lpmslpOxy Jsopropoxy and nbmtoxv. Also explic.Ily ided witn the scope of the term 

alkoxy" am Ctalkenyi or >aiktyy I hal eases, the alkyl, alkene and alkyne portions may 

be optional substituted
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~f*7~'hozn ~k4 l:~tr o botuld bltt-'ri >hod .-I~ 

ICX 1, -6,1-9 at ll 2 Ia.:rnl' A!,, aflzvi £ \2$ tv, ay b pv~ 

I '?7 Tbe tePo" ufcfrs to ai S 1-dk,% -alk"Ai~ peo, ~ re t m itsvm nv he 

put~ia 1v 'SuI 3uatC X raikvhhio" S-ubmIiUins I i alO .V riwdz 

tdhw thlo, edhyfdhin asulpov~to Also okzphelici ;:n:tdd wk-hun th scopo of tie ictrr 

alz iik n" Vr S-a' \ abeeor pnxps. to al' ms;e& qw a lkv1. MdkC~i an" 2lkm ' 1$ XltitK 

1-nay be optiorealvy sub-ittitei.  

11 18O278.satk
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[00781 The term "alkenyl" refers to both straight and branched saturated chains containing, for 

example, 2-3, 2-6, 2-9, or 2-12 carbon atoms, and at least one carbon-carbon double bond, An 

alkenyl group may be optionally substituted.  

[0079] The terni "alkynyl" refers to both straight and branched saturated chains containing, for 

5 example, 23, 2-6, 2-9, or 2-12 carbon atoms, and at least one carbon-carbon triple bond. An 

alkynyl group may be optionally substituted.  

[0080] The terms "artificial sweetener" and "sugar substitute" refer to a food additive that confers 

a sweet taste btt has less caloric energy than sugar. In some instances, tihe calorie energy of the 

"artificial sweetener" or "sugar substitute" is negligible.  

10 [0081] The term "biller" or 'bitter taste' as used herein refers to the perception or gustatory 

sensation resulting following the detection of a bitter tastant, The following attributes tiy 

contribute to bitter taste: astringent, bitter-astringent, metallic, bitter-metallic, as well as off-tastes, 

aftertastes and undesirable tastes including but not limited to freezer-burn and card-board taste, 

and/or any combinations of these, It is noted that, in the art, the term "off-taste" is often 

15 synonymous with "bitter taste," Without being limited by theory, the diversity of bitter tastes may 

reflect the large number of bitter receptors and the differential detection of bitter tastants by these 

receptors. Bitter taste as used herein includes activation of a bitter taste receptor by a bitter tastant.  

Bitter taste as used herein also includes activation of a bitter taste receptor by a bitter tastant 

followed by downstream signaling. Bitter taste as used herein also includes activation of a 

20 signaling pathway after stimulation by a bitter tastant. Bitter taste as used herein 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.  

[00821 The term "bitter taste receptor" refers to a receptor, typically a cell surface receptor, to 

25 which a bitter tastant can bind, Bitter taste receptors may be present in the oral cavity, and/or extra

oral tissues, e.g., in taste-like, hormone producing cells throughout the gastrointestinal tract, 

including the stomach, intestines, and colon, Bitter receptors can also be present in vitro, such as in 

an assay, including but not limited to a cell based assay or a binding assay.  

[0083] The term "bitter tastant," "bitter ligand," or "bitter compound" refers to a compound that 

30 activates or that can be detected by a bitter taste receptor and/or confers the perception of a bitter 

taste in a subject, A "bitter tastant" also refers to a mtltiplicity of compounds that combine to 

activate or be detected by a bitter taste receptor and/or confer the perception of a bitter taste in a 

subject. A "bitter tastant" further refers to a compound that is enzymnatically modified upon 

ingestion by a subject to activate or be detected by a bitter taste receptor and/or confer the 

35 perception of a bitter taste in a subject. Because the perception of bitter taste may vary from 

individual to individual, some individuals may describe a "bitter 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-limiting examples of bitter tastants or substances including foods that comprise a 

bitter tastant and taste bitter include coffee, unsweetened cocoa, marmalade, bitter melon, beer, 

bitters, citrus peel, dandelion greens, escarole, quinine, magnesium salts, calcium salts, potassium 

salts, KCI, potassium lactate, Acesulfame K, Brussels sprouts, asparagus, bitter gourd, wild 

5 cucumber, celery, hops, kohlrabi, radish leaf, ginseng, pumpkin, collard greens, kale, sparteine, 

caffeine, atropine, nicotine, urea and strychnine.  

[0084] Further examples of bitter tastants include pharmaceuticals. Non-imiting examples of 

pharmaceuticals as bitter tastants include acetaninophen, ampicillin, azithromycin, 

chlorpheniratrine, cimetidine, dextromethorphan, diphenhydrarnine, erythromycin, ibupro fen, 

10 pericillin, phenylbutazone, psuedoephedrie, ranitidine, spironolactone and theophylline all of 

which have been associated with bitter taste.  

[0085] The term "comestibly or biologically acceptable salt" refers to any comestibly or 

biologically acceptable salt, ester, or salt of such ester, of a compound of the present invention, 

which, upon ingestion, is capable of providing (directly or indirectly) a compound of the present 

15 invention, or a metabolite, residue or portion thereof, characterized by the ability to reduce the 

perception of a bitter taste attributed to a bitter tastant. Similarly, the term "comestibly or 

biologically acceptable derivative" refers to any comestibly or biologically acceptable derivative of 

a compound of the present invention, which, upon ingestion, is capable of providing (directly or 

indirectly) a compound of the present invention, or a metabolite, residue or portion thereof, 

20 characterized by the ability to reduce the perception of a bitter taste attributed 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.  

[0086] The term "consumer product" refers to health and beauty products for the personal use 

and/or consumption by a subject. Consumer products may be present in any form including, but 

25 not limited to, liquids, solids, semi-solids, tablets, capsules, lozenges, strips, powders, gels, gums, 

pastes, slurries, syrups, aerosols and sprays. Non-limiting examplesof consumer products include 

nutriceuticals, nutritional supplements, lipsticks, lip balms, soaps, shampoos, gums, adhesives (e.g., 

dental adhesives), toothpastes, oral analgesics, breath fresheners, mouthwaslhes, tooth whiteners, 

and other dentifrices.  

30 [0087] The term "diet" collectively refers to the food products and/or beverages consumed by a 

subject. A subject's "diet" also includes any consumer products or pharmaceutical compositions the 

subject ingests.  

[0088] The term "edible composition" refers to a composition suitable for consuuption, typically 

via the oral cavity (although consumption may occur via non-oral means such as inhalation), 

35 Edible compositions may be present in any form including, but not limited to, liquids, solids, 

semi-solids, tablets, lozenges, powders, gels, gums, pastes, slurries, syrups, aerosols and sprays. As 

used herein, edible compositions include food products, pharmaceutical compositions, and 

consumer products. The term edible compositions also refers to, for example, dietary and 

nutritional supplements. As used herein, edible compositions also 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 to 

similar compositions and is generally used as a synonym to the term "edible." 

[0089] The term "effective amount" refers to an amount sufficient to produce a desired property 

5 or result. For example, an effective amount of a compound of the present invention is an amount 

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

effective amount" of a compound of the invention also refers to an amount which, when added to 

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

maintenance of the perception of a desired salty flavor of a said edible composition. The teri 

10 "effective amount of a compound" also refers to an amount which, when added to an edible 

composition, allows for the preservation of a food product, while reducing or eliminating bitter 

taste associated with a bitter tastant in the preservative. The term "effective amount" also refers to 

the amount of a compound of the present invention capable or reducing or eliminating the 

perception of a bitter taste or aftertaste associated with either a bitter tastant in a food product or an 

15 inherently bitter food product.  

[00901 The term "flavor modifier" refers to a compound or a mixture of compounds that, when 

added to an edible composition, such as a food product, modifies (e.g., masks, eliminates, 

decreases, reduces, or enhances the perception of) a flavor (e.g., sweet, salty, umami, sour, or bitter 

taste) present in the edible composition.  

20 [0091] The term "food product" refers to any composition comprising one or more processed 

foodstuff Food products include, but are not limited to, confectionaries, bakery products 

(including, but not limited to, doughs, breads, biscuits, crackers, cakes, pastries, pies, tarts, quiches, 

and cookies), ice creams (including but not limited to impulse ice cream, take-home ice cream, 

frozen yogurt, gelato, sorbet, sherbet and soy, oat, bean and rice-based ice cream), dairy products 

25 (including, but not limited to, drinking milk, cheese, yogurt, and sour nilk drinks), cheeses 

(including, but not limited to, natural cheeses and processed cheeses), butter, margarine, sweet and 

savory snacks (including but not limited to fruit snacks, chips/crisps, tortilla/corn chips, popcorn, 

pretzels, chocolates, and nuts), hot and cold beverages (including, but not limited to, beverages, 

beverage mixes, concentrates, juices, carbonated beverages, non-carbonated beverages, alcoholic 

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

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

that are prepared with botanical or fungi extracts as ingredients, and drinks that are prepared in 

various ways, such as infusions, decoctions, or other mieans of extraction or distillation of various 

plant parts, including, but not limited to leaves, flowers, stems, fruits, roots, rhizomes, stems, bark, 

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

bars, protein bars, breakfast bars, energy bars, and fruit bars), meal replacement products, ready 

tneals (including, but not limited to canned mcals, preserved meals, frozen meals, dried meals, 

chilled meals, dinner mixes, macaroni and cheese, frozen pizza, chilled pizza, and prepared salads), 

soups (including but not limited to broth-like soups and cream-based soups), broth, gravy, soy
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sauce, meats and fish (including raw, cooked, and dried meats), deli products (including but not 

limited to meats and cheeses suitable for slicing or pre-sliced meats and cheeses, e.g., turkey, 

chicken, ham, bologna, salami, bierwurst, capicola, chorizo, corned beef, dutch loaf, Serrano, 

prosciutto, head cheese, liverwurst. meatloaf (including olive loaf, pepper loaf, pimento loaf, and 

5 ham and cheese loaf), mortadella, pastrami, pepperoni, roast beef, roast pork, saucisson, smoked 

meat, summer sausage, tongue, American cheese, blue cheese, cheddar cheese. Colby cheese, 

Colby-Jack cheese, gouda, Monterey Jack cheese, muenster cheese mozzarella, paringiano cheese, 

pepper jack cheese, provolone, romano cheese, string cheese, spray cheese, and swiss cheese), 

vegetables (including, but not limited to, rw pickled, cooked, and dried vegetables, such as french 

10 fries), fruits (including raw, cooked, and dried fruits), grains (including, but not limited to, dried 

cereals and breads), prepared foods (including, but not limited to, dried, canned, or jarred sauces 

and soups), snack foods, pasta (including, but not limited to, fresh pasta, chilled pasta, frozen 

pasta, dried pasta, and macaroni), noodles (including, but not limited to, egg noodles, wheat 

noodles, rice noodles, mung bean noodles, potato noodles, buckwheat noodles, corn noodles, 

15 cellophane noodles, chow iein, fettuccini, fusilli, gnocchi, lasagna, linguini, lo mein, macaroni, 

manicotti, pad thai, penne, ramen, rice vermicelli, rigatoni, soba, spaghetti, spatzle, udon, and ziti), 

canned foods, frozen foods, dried foods, chilled foods, oils and fats, baby food, spreads, salads, 

cereals (including, but not limited to, hot and cold cereals), sauces (including, but not limited to, 

cheese sauces (e.g., for macaroni and cheese) tomato pastes, tomato purees, bouillon cubes, stock 

20 cubes, table sauces, boys bases sauces, pasta sauces, cooking sauces, marinades, dry sauces, powder 

mixes, ketchups, mayonnaises, salad dressings, vinegrettes, mustards, and dips), jellies, jams, 

preserves. honey, puddings, recipe mixes, syrups, icings, fillings, infused foods, salt-preserved 

food, marinated 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, Le- a food product for consumption by a household pet. In other embodiments, the food 

product is a livestock food product, i.e. a food product for consumption by livestock, 

[0092] The term "foodstuff" refers to an unprocessed ingredient or a basic nutrient or flavor 

containing element used to prepare a food product Non-limiting examples of foodstuffs include: 

fruits, vegetables, meats, fishes, grains, milks, eggs, tubers, sugars, sweeteners, oils, herbs, snacks, 

30 sauces, spices and salts, 

[0093] The term "halo" or "halogen" refers to a fluorine, chlorine, bromine or iodine substituent, 

[0094] The terms "parts per million" and "ppm" are used in the food industry to refer to a low 

concentration of a solution. For example, one gram of solute in 1000 ml of solvent has a 

concentration of 1000 ppm and one thousandth of a gram (0.00 og) of solute in 1000 ml of solvent 

35 has a concentration of one ppm. Accordingly, a concentration of one milligram per liter (i.e, I 

ig/L) is equal to I ppm.  

[0095] The terms "perception of a bitter taste," "perc-eption of saltiness," "perception of a flavor" 

and similar terms, refer to the awareness of a subject of a particular taste or flavor.
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[0096] The term pharmaceuticallyy active ingredient" refers to a compound in a pharmaceutical 

composition which is biologically active.  

[00971 The term "potassium salt" refers to a salt wherein potassium is the cation. Potassium salts 

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

5 limited to. Acesulfame K (Ace K), aluminum potassium sulfate, dipotassium guanylate, 

dipotassium inosinate, monopotassium glutamate, potassium acetate, potassium acid tartate, 

potassium acid tartrate, potassium adipate, potassium alginate, potassium aluminum silicate, 

potassium ascorbate, potassium aspartate, potassium benzoate, potassium bicarbonate, potassium 

bisulfate, potassium bisuflFte, potassium bromate, potassium carbonate, potassium chloride, 

10 potassium citrate, potassium dihydrogen citrate, potassium dihydrogen phosphate, potassium 

ferrocyanide, potassium fumarate, potassium gibberellat, potassium gluconate, potassiumn 

hydroxide, potassium hydrogen sulfite, potassium iodide, potassium lactate, potassium malate, 

potassium netabisulfite, potassium nitrate, potassium nitrite, potassium persulfate, potassium 

phosphate (dibasic), potassium phosphate (monobasic), potassium phosphate (tribasic), potassium 

15 polymetaphosphate, potassium polyphosphates, potassium pyrophosphate, potassium propionate, 

potassium saccharin, potassium sodium tartrate (e.g., potassium sodium L(±)-tartrate), potassium 

sorbate, potassium sulfate, potassium sulfite, and potassium tripolyphosphate.  

[00981 The term "processed foodstuff' refers to a foodstuff has been subjected to any process 

which alters its original state (excluding, e.g., harvesting, slaughtering, and cleaning). Examples of 

20 methods of processing foods include, but are not limited to, removal of unwanted outer layers, such 

as potato peeling or the skinning of peaches; chopping or slicing; mincing or macerating; 

liquefaction, such as to produce fruit juice; fermentation (e.g. beer); emulsification; cooking, such 

as boiling, broiling, flying, heating, steaming or grilling; deep flying; baking; mixing; addition of 

gas such as air entrainment for bread or gasification of soft drinks; proofing; seasoning (with, e.g., 

25 herbs, spices, salts); spray drying; pasteurization; packaging (e.g., canning or boxing); extrusion; 

puffing; blending; and preservation (e.g., adding salt, sugar, potassium lactate or other 

Preservatives), 

[0099] The term "replace" or "replacing" refers to substituting one compound for another 

compound in or in the preparation of, for example, an edible composition, such as food product. It 

30 includes complete and partial replacements or substitutions, 

[0100] The term "salty flavor" refers to the taste elicited by, for example, ions of alkali metals 

salts (eg, Na and CT in sodium chloride). Nonimitting examples of compositions eliciting a salty 

flavor include table salt (sodium chloride), sea water, sea salt and potassium chloride. The amount 

of salty flavor or the saltiness of a composition can be determined by, e g_ taste testing.  

35 [0101] The term "sodium" or "sodium salt" refers to the amount of sodium (i.e., sodium salt) 

ingested or otherwise consumed by a subject. In general, "sodium" or a "sodium salt" refers to a 

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

include, but are not limited to, aluminum sodium sulfate, calcium disodium EDTA, dioctyl sodium 

sulfosuccinate, disodium t-ribonucleotides, disodium ethylenediaminetetraacetate, disodium
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guanylate, disodium inosinate sodium acetate, monosodium glutamate (MSG), potassium sodium 

tartrate, sodium acid pyrophosphate, sodium adipate, sodium alginate, sodium aluminosilicate, 

sodium aluminum phosphate (acidic), sodium aluminum phosphate (basic), sodium ascorbate, 

sodium benzoate, sodium bicarbonate, sodium bisulfate, sodium bisulfite, sodium carbonate, 

5 sodium carboxymethylcelluiose, sodium caseinate, sodium chloride, sodium citrate, sodium 

cyclamate, sodium dehvdroacetate, sodium diacetate, sodium dehydroacetate, sodium dihydrogen 

citrate, sodium dihydrogen phosphate, sodium DL-nalate, sodium erythorbate, sodium erythorbin, 

odium ethyl para-hydroxybenzoate, sodiurn ferric pyrophosphate., sodium ferrocyanide, sodium 

fornate, sodium fumarate, sodium gluconate, sodium hydrogen carbonate, sodium hydrogen DL

10 palate, sodium hydrogen acetate, sodiumri hydrogen sulfite, sodium hydroxide, sodi um 

hypophosphite, sodium tartrate (e,g, sodium L(+)-tartrate), sodium lactate, sodium lauryl sulfate, 

sodium malate, sodium metabisulfite, sodium metaphosphate, sodium methyl para

hydroxybenzoate, sodium nitrate, sodium nitrite, sodium O-phenylphenol, sodium phosphate 

(dibasic), sodium phosphate (monobasic), sodium phosphate (tribasic), sodium polyphosphate, 

15 sodium potassium tartrate, sodium propionate, sodium propyl para-hydroxybenzoate, sodium 

pyrophosphate, sodium saccharin, sodium sesquicarbonate, sodium stearoyl lactylate, sodium 

stearyl fumarate, sodium succinate, sodium sulfate, and starch sodium octenylsuccinate.  

[0102] The term "sodium intake" refers to the amount of sodium ingested or otherwise consumed 

by a subject.  

20 [01031 The term "stability" or "stable" in the context of a chemical structure refers to the chemical 

state when a system is in its lowest energy state, or in chemical equilibrium 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 usefulness.  

25 [0104] The term "subject" refers to a mammal. In preferred embodiments, the subject is human.  

In some embodiments, a subject is a domestic or laboratory animal, including but not limited to, 

household pets, such as dogs, cats, pigs, rabbits, rats, mice, gerbils, hamsters, guinea pigs, and 

ferrets. In some embodiments, a subject is a livestock animal. Non-limiting examples of livestock 

animals include: alpaca, bison, camel, cattle, deer, pigs, horses, llamas, mules, donkeys, sheep, 

30 goats, rabbits, reindeer, and yak.  

[0105] The term "sugar" refers to a simple carbohydrate, such as a monosaccharide or a 

disaccharide, that delivers a primary taste sensation of sweetness. Non-limiting examples of sugar 

include glucose, fructose, galactose, sucrose, lactose, and maltose.  

[0 1061 The term "sweet favor" refers to the taste elicited by, for example, sugars. Non-limiting 

35 examples of compositions eliciting a sweet flavor include glucose, sucrose, fructose, saccharin, 

cyclamate, asparta me, acesul fame potassium, sucralose, alitame, and neotame. The amount of 

sweet flavor or the sweetness of a composition can be determined by, e.g., taste testing.  

[0107] An aliphatic group may contain one or more substituents. Examples of suitable 

substituents on a saturated or unsaturated carbon of an aliphatic group include, but are not limited
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to, halogen. -CF , -R;, -OR', -OH, -SH, -SR', protected OH (such as acyloxy), -NO 2, -CN, -NH2, 

-NIR', -N(R)2 -NHCOR', -N1CONH-12, -NHCONHR' -NHCON(R')2, -NRCOR', -N1CO2 I, 

-NHCO2 R', -CO 2R COH -COR', -CONH2, -CONHR', -CON(R', -S(O)2H, -S(O) R', -S(0)31, 

-S(O):;R', -S(O)2NH2' -S(0)H, -S(O)R', (0)N -S(O)2N(R')j, -NHS(O)2H, or -NHS(O)2R', 

5 =0, =S, -=NNIIR, =NN(R')2, =N-OR', =NNHCOR', NNHCO 2R, N=NNHSOR' N-C N, or =NR, 

wherein R' is selected from H, a iphatic, carbocyclyl, heterocyclyl, aryl, aralkyl, heteroaryl, or 

heteroaralkyl and each R' is optionally substituted with one or more balogen, nitro, cyno, amino, 

-N-(unsubstituted aliphatic), -N-unsubstituted aliphatic)2, carboxy, carbamoyl, hydroxy, 

-O-4unsubstituted aliphatic), -SH, -S-(usubstituted aliphatic), CF 3, -S(O) 2NH2 unsubstituted 

10 aliphatic, unsubstituted carbocyclyl, unsubstituted helerocyclyl, unsubstituted aryl. unsubstituted 

aralkyl, unsubstituted heteroaryl, or unsubstituted herteroaralkyl. Guided by this specification, the 

selection of suitable substituents is within the knowledge of one skilled in the art, 

[01081 As defined herein, the compounds of the invention are intended to include all 

stereochemical forms of the compound, including geometric isomers (i.e., E, Z) and optical isomers 

15 (ie., R, S). Single stereochemical 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 include compounds which differ only in the presence of one or 

more isotopically enriched atoms. For example, compounds having the present formulas except for 

the replacement of a hydrogen by a deuterium or tritium, or the replacement of a carbon by a "C- or 

20 "C-enriched carbon are within the scope of this invention.  

[0109] The present invention provides edible compositions comprising a compound of the present 

invention, including food products, consumer products, and pharmaceutical compositions 

comprising said compounds, and methods of preparing a such compositions. The present invention 

also provides methods of reducing the amount of sodium (e.g., NaCl or sodium lactate) or sugar in 

25 a food product, a method of reducing the sodium or sugar intake in a diet, a method of reducing 

bitter taste, and a method of reducing the activity of a bitter taste receptor. The present invention 

also includes reducing the amount of sodium in a edible composition or diet by replacing a sodium 

containing compound or composition with a potassium containing compound or composition. The 

present invention also includes reducing the amount of sugar in a edible composition or diet by 

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

Edible compositions 

[0110] According to one aspect, the invention provides an edible composition comprising a 

compound of the invention for reducing bitter taste of a bitter tastant, 

[0111] All stereochemical forms of tie compounds disclosed in this and any section herein are 

35 specifically contemplated, including geometric isomers (i.e., E, Z) and optical isomers (i.e., R, S).  

Single stereocliemical isomers as well as enantiomeric and diastereoteric mixtures of the 

compounds disclosed in this and any section herein are also specifically contemplated.
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[0112] In some embodiments, the present invention provides an edible composition for reducing 

bitter taste of a bitter tastant, wherein the composition comprises a branched alkene compound.  

The branched alkene compounds of this invention are capable of reducing or eliminating bitter taste 

of a bitter tastant. In some embodiments, the branched alkene compound has a molecular weight 

5 less than about 1000, 500, or 300 daltons. In certain embodiments, the branched alkene comrpouind 

is a compound of Formula (I): 

R R R R 

R)' XH 

Formula (I); 

10 or a coneestibly or biologically acceptable salt or derivative thereof, or an enantiomer or 

diastereomer thereof, 

wherein, as valence and stability permit: 

X is S or 0; 

each R is independently H, C[-C6 alkyl, CC 6 alkenyl, or C?-C6 alkynyl; and 

15 the dotted bond represents an optional carbon-carbon double bonds; 

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

[0113] According to some embodiments of compounds of Formula (I), 

as valence and stability permit: 

X is S or 0; 

20 each R is independently H, C1-C3 alkyl, CrC3 alkenyl, or -C 3 alkynyl; and 

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

[01141 According to some embodiments of compounds of Formula (I), 

as valence and stability permit: 

X is 0; 

25 each R is independently H, Cj-C3 alkyl, C-C 3 alkenyl, or C2-C3 alkynyl; and 

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

[0115] According to some embodiments of compounds of Formula (I), 

as valence and stability permit: 

X is S or O; 

30 each R is independently H or C-C 3 alkyl; and 

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

[0116] According to some embodiments of compounds of Formula (I), 

as valence and stability permit: 

X is 0: 

35 each R is independently H or Cr-C1 alkyl; and 

the dotted bond represents an optional carbon- carbon double bond.
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[0117] In certain embodiments. the compound of Formula (I) includes an E-double bond where 

the dotted bond is located. In other embodiments, the compound of Formula (I) includes a 

Z-double where the dotted bond is located. In further embodiments, the compound of Formula (I) 

includes a mixture of E/Z-double bonds where the dotted bond is located. In yet additional 

5 embodiments, the compound of Formula (I) does not include a double bond where the dotted bond 

is located.  

[01181 In certain embodiments the compound of Formula (I) is: 

Compound 

OH 

Compound 

2 
2n OH 

I Compound 

OH 

Compound 

4 OH 

and 

Compound 

5 OH 

(Aldrich Cat. No. W502200), 

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

diastereoner thereof, 

[0119] If a comestibly or biologically 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 limited to, those derived from appropriate bases, including alkali metal 

15 (e.g, sodium and potassium), alkaline earth metal (e.g., magnesium), ammonium and N(Cj-,L 

alkylY salts.  

[0120] In some embodiments, the present invention provides an edible composition for reducing 

bitter taste of a bitter tastant, wherein the composition comprises a cyclohexadiene-based 

compound. The cyclohexadiene-based compounds of this invention are capable of reducing or 

20 eliminating bitter taste of a bitter tastant. In some embodiments, the cyclohexadiene-based 

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

embodiments, the cyclohexadiene-based compound is a compound of Formula (II):
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R, 0 

R1 

R2 

R1 

Formula (II); 

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

5 diastereomer thereof, 

wherein, as valence and stability permit: 

each RI is independently H, C-Ct alkyl, C2-C6 alkenyl, or C2-C6 alkynyl; 

R2 is H, C-C 6 alkyl, C;-C 6 alkenyl, or C;-C, alkynl; and 

the dotted bonds represent optional carbon-carbon double bonds; 

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

[0121] According to some embodiments of compounds of Formula (H), 

as valence and stability permit: 

each RI is independently H, C-C 3 aikyl, C2-C3 alkenyl, or (?2-C alkynyl; 

R2 is H, C-C 3 alkyl, C2-C3 alkenyl, or C2-C3 alkynyl; and 

15 the dotted bonds represent optional carbon-carbon double bonds.  

[0122] According to some embodiments of compounds of Formula (II), 

as valence and stability permit: 

each RI is inde-pendently H or CI-C 3 alkyl; 

R2 is H, CI-C 3 alkyl or C2-C3 alkenyl; and 

20 the dotted bonds represent optional carbon-carbon double bonds.  

[0123] According to some embodiments of compounds of Formula (11), 

as valence and stability permit: 

each RI is independently H or CI-C 3 alkyl; 

R2 is H or C2 -C1 alkenyl; and 

25 the dotted bonds represent optional carbon-carbon double bonds.  

[0124] According to some embodiments of compounds of Formula (1), 

as valence and stability permit: 

each R, is independently H or CIC 3 alkyl; 

R2 is H or C-C alkenyl; and 

30 each dotted line is a carbon-carbon double bond.  

[0125] In certain embodiments of the compound o FFormula (II), the exocyclic double bond is an 

E-double bond. In other embodiments of the compound of Formula (II), the exocyclic double bond 

is a Z-double bond, In further embodiments, the compound of Formula (II) includes a mi xture of
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E/Z-exocyclic double bonds. In yet additional embodiments, the compound of Formula (II) does 

not include an exocyclic double bond, 

[0126] In certain embodiments. the compound of Formula (II) is: 

O 

Compound 

6 

(Sigma Cat. No. W342017), 

5 
or a comestibly or biologically acceptable salt or derivative thereof, or an enantiomer or 

diastereoter thereof 

[0127] In some embodiments, the present invention provides an edible composition for reducing 

bitter taste of a bitter tastant, wherein the composition comprises a branched alkene ester 

10 compound. The branched alkene ester compounds of this invention are capable of reducing or 

eliminating bitter taste of a bitter tastant. In some embodiments, the branched alkene ester 

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

embodiments, the alkene ester compound is a compound of Formula (I1): 

R, R, O 

15 Rj' X R2 

Formula (I1); 

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

diastereomer thereof, 

wherein, as valence and stability permit: 

20 X=SorO; 

each R1 is independently H, C1-C6 alkyl, C2-C6 alkenyl, or CA-C, alkynyl; 

R2 is H, CC o alkyl, C2-Co alkenyl, or C2-C alkynyl; and 

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

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

25 [0128] According to some embodiments of compounds of Formula (III), 

as valence and stability permit: 

X=S or 0; 

each R, is independently H,. C-C 6 alkyl, C2)C 6 alkenyl, or Q-C6 alkynyl; 

R2 is H, C)-C alkyl, C--C6 alkenyl, or C 2 ailkynyl; and
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the dotted line represents an optional carbon-carbon double bond, 

[01291 According to some embodiments of compounds of Formula (IH), 

as valence and stability permit: 

X=S or 0; 

5 each R is independently H, C-C 3 alkyl, C-C 3 alkenyl, or C2 -C3 alkyny; 

R2 is H, C-C 6 alkyl, CC alkenyl, or CC alkynyl; and 

the (otted line represents an optional carbon-carbon double bond.  

[0130] According to some embodiments ofconpounds ofFormula (11), 

as valence and stability permit: 

10 X = 0; 

each R1 is independently H, C-C 3 alkyl, C0-C 3 alkenyl, or C?-C 3 alkynyi; 

R2 is H, C-C 6 alkyl, C2C6 alkenyl, or C2-C6 alkynyl; and 

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

[0131] According to some embodiments of compounds of Formula (IHI), 

15 as valence and stability permit 

X=S or 0; 

each RI is independently H, C C3 alkyl, C2-C 3 alkenyl, or C-C 3 alkynyl; 

R2 is H, C1-C 4 alkyl, CC4 alkenyl, or C-C 4 alkynyl; and 

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

20 [01321 According to some embodiments of compounds of Formula (II), 

as valence and stability permit: 

X = 0; 

each RI is independently H, C C, alkyl, C-C3 alkenyl, or CrpC; alkynyl; 

R2 is H, Ci-C4 alkyl, C-C 4 alkenyl, or C-C 4 alkynyl; and 

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

[0133] According to some embodiments of compounds of Formula (HI), 

as valence and stability permit: 

X = 0; 

each RI is independently H, CC alkyl, C2 -C3 alkenyl, or C2-C alkynyl; 

30 R2 is H, C-C 4 alkyl, -C 4 alkenyl, or C-C 4 alkynyl; and 

the dotted line is a carbon-carbon double bond.  

[0134] In certain embodiments, the compound of Formula (11) includes an E-double bond where 

the dotted bond is located. In other embodiments, the compound of Fornuila (I1) includes a 

Z-double where the dotted bond is located. In further embodiments, the compound of Formula (I1) 

35 includes a mixture of E/Z-double bonds where the dotted bond is located, In yet additional 

embodiments, the compound of Formula (I1) does not include a double bond where the dotted 

bond is located.
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[0135] In certain embodiments, the compound of Formula (III) is: 

0 

Compound 

7 

(Sigma Cat. No. W500607), 

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

diastereomer thereof 

5 [0136] If a comestibly or biologically 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 limited to. those derived from appropriate bases, including alkali metal 

(e.g., sodium and potassium), alkaline earth metal (e.g., magnesium), animonium and Nb(C[-4 

alkyl) 4 salts.  

10 [0137] In some embodiments, the present invention provides an edible composition for reducing 

bitter taste of a bitter tastant. wherein the composition comprises a benzodioxole-based compound.  

The benzodioxole-based compounds of this invention are capable of reducing or eliminatiig bitter 

taste ofa bitter tastant. In some embodiments, the benzodioxole-based compound has a molecular 

weight less than about 1000. 500, 300 or 200 daltons, In certain embodiments, the benzodioxole

15 based compound is a compound of Formula (IV): 

< 
R2 

Y 

Formula (IV); 

or a comestibly or biologically acceptable salt or derivative thereof, or an enantiom-ier or 

20 diastereorner thercof, 

wherein, as valence and stability permit: 

each X is independently S or 0; 

Y -H or halogen; 

R[ is H, C-C 6 alkyl, C2-C6 alkenyl, or C 2-C alkynyl; and 

25 R2 is H, C-C 6 alkyl, C2-C6 alkenyl, or C 2-C alkynyl; 

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

[01381 According to some embodiments of compounds of Formula (IV),
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as valence and stability permit: 

eachi X is independently S or 0; 

Y -H- or haioaeti 

R[ is 1-1, C)-C clkv1 C -CG;alkeny1. Or C --C1 alkynyl; and 

5 R , is 1-1, C)-C ,~k1k, C -CQ;alkeny1. Or C --C1 aikynyl.  

[01391 According to some embodimentis oconi,pounds ofFornuia 'IV), 

as valence andsta biiit pernl: 

cact i i ndependently S or 0; 

Y -1- Or lialogen; 

10 R[ is 1-1 C -C3 alcv1, C2--C- alk-enYL. or C2--C aikynyl; and 

R2is 1- OC C I-C3 alkYL.  

[01401 According to sontc emtbodimnents of compounds of Fo~rmula, (WV), 

as valence and stability permit 

X -O; 

15 Y - H; 

R, is H, C1 4>3 oky], C2-C, alkenyi, Or C.-C, alkynyl; and 

R2 is H or CI-C, alkyl.  

[01411 According to some emibodimnents of comounds of Formula (1Y), 

as valence and stability permit: 

20 

Y -H: 

R, is H or C1 -C3 alkyl; and 

R2 is H or C I-C 3 alkyl.  

[01,421 According to some emibodimnents of comounds of Formula (1Y), 

25 as valence and stability permit: 

X -0:, 

Y - 1: 

R, is 11 Or C I-C 3 alkyl; and 

R~l is It 

30 [01431 in certain em~tbodiments, the compound of FormUla (IV) is: 

ComipounidH 

(Si gma Cat. No. W523' ,
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or a coinestibly or biologically acceptable salt or derivative thereof, or an enantiomer or 

diastereomer thereof 

[0144] If a comestibly or biologically 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 

5 salts include, but are not limited to, those derived from appropriate bases, including alkali metal 

(e. sodium and potassium). alkaline earth metal (e.,, magriesim), ammonium and N*(C1 4 

alkyl) salts.  

[0145] Another aspect of the present invention provides edible compositions comprising a) a 

compound of the invention and b) a bitter tastant, In some embodiments, the compound is a 

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

embodiments, the compound is a compound of Formula (I), Formula (II), Formula (IlI), or 

Formula (IV), as described herein, or combinations thereof In some embodiments, the compound 

of the invention is a compound selected from Compounds 1-8, as described herein, or combinations 

thereof 

15 [0146] In some embodiments, the bitter tastant present in the edible composition is a bitter tasting 

salt. In some embodiments, the bitter tastant present in the edible composition is a potassium salt, a 

magnesium salt, or a calcium salt. In some embodiments, the bitter tastant present in the edible 

composition is a potassium salt. In some embodiments, the bitter tastant present in the edible 

compositions is KC. In other embodiments, the bitter tastant present in the edible composition is 

20 potassium lactate.  

[0147] In another embodiment, the edible compositions comprise a) a compound of the invention; 

and b) a potassium salt. In some embodiments, the potassium salt is KCi or potassium lactate. In 

specific embodiments, the potassium salt is KCi. In certain embodiments, the compound is a 

compound of Formula (1), Formula (II), Formula (ill), or Formula (IV), as described herein, or 

25 combinations thereof In sonie embodiineits, the compound of the invention is a compound 

selected from Compounds 1-8, as described herein, or combinations thereof 

[0148] hi some embodiments, the edible composition further comprises a sodium salt. In some 

embodiinits, the edible compositions further comprise NaCL. In some embodiments, the edible 

compositions further comprise sodium lactate, In some embodiments, the edible compositions 

30 further comprise sugar.  

[0 149] In some embodiments, the edible composition 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 flavor, 

[0150] In some embodiments, the edible composition further comprises one or more emulsi fibers.  

35 Sodium and potassium based emulsifiers are commonly used as emulsifiers in the food art.  

Sodium-based emulsifiers include, eg., sodium salts of fatty acids, sodium alginate, sodium 

aluminum phosphate, sodium caseinate, sodium metaphosphate, sodium phosphate (dibasic), 

sodium phosphate (monobasic), sodium phosphate (tribasic), sodium polyphosphate, sodium 

pyrophosphate, and sodium stearoyl lactylate. Potassium-based emulsifiers include, e.g., potassium
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salts of fatty acids, potassium alginate, potassium citrate, potassium phosphate (dibasic), potassium 

phosphate (nonobasic), potassium phosphate (tribasic), potassium polyphospliate, potassium 

polynetaphosphate, and potassium pyrophospliate. Accordingly, some embodiments of the present 

invention include replacing a sodium-based emulsifier with a potassium based emulsifier and 

5 adding a compound of the present invention.  

[0151] In some etrnbodimernts, the edible compositions further comprises a surfactant to increase or 

decrease the effectiveness ofthe compounds of the present invention. Suitable surfactarits include, 

but are not limited to, non-ioric surfactants (e.g., tnono and digiycerides fatty acid esters, sorbitan 

esters, propylene glycol esters, and lactylate esters) anionic surfactants (e.g., sulfbsuccinates and 

10 lecithin) and cationic surfactants (e.g,, quaterary arunomutn salts).  

[0152] In some etnbodiments wherein the edible compositions further comprises a preservative, 

the preservative improves the shelf life of the edible composition. Suitable preservatives include, 

but are not limited to, ascorbic acid, benzoic acid, butyl p-hydroxybenzoate, calcium benzoate, 

calcium disodium EDTA, calcium hydrogen sulfite, calcium propionate, calcium sorbate, chitosan, 

15 cupric sulfate, dehydroacetic acid, diethyl pyrocarbonate, dimethyl dicarbonate, disodium EDTA, 

E-polylysine glycine, erythorbic acid, ethyl p-hydroxybenzoatc, formic acid, gum guaiac, 

heptylparaben, hinokitiol, isobutyl paraoxybenzoate, Japanese styrax benzoin extract, 

methylparaben, milt protein extract, natamycin, nisin, peptin extract, 2-phenylphenol, pinaricin, 

potassium acetate, potassium benzoate, potassium lactate, potassium metabisulfite, potassium 

20 nitrate, potassium nitrite, potassium pyrosulfite, potassium sorbate, potassium sulfite, propionic 

acid, propyl p-hydroxybenzoate, propyl p-oxybenzoate. propylene oxide, propylparaben, sodium 

benzoate, sodium bisulfite, sodium dehydroacetate, sodiurn diacetate, sodium erythorbate, sodium 

hydrogen sulfite, sodium hypophosphite, sodium hyposulfite, sodium metabisulfite, sodium nitrate, 

sodium nitrite, sodium o-phenylphenol, sodium propionate, sodium pyrosulfite, sodium sulfite, 

25 sodium thiocyanate, sorbic acid and sulfur dioxide. In some embodiments, the preservative has a 

bitter flavor.  

[0153] In sonie embodiments, the composition may further comprise one or more additional 

components selected from the group consisting of flow agents, processing agents, sugars. amino 

acids, other nucleotides, and sodium or potassium salts of organic acids such as citrate and tartarate.  

30 Such additional ingredients may add flavor, or aid in blending, processing or flow properties of the 

edible composition.  

[0154] Iu some embodiments, the rate of release of the compound of the present invention is 

regulated, The release rate of the compound of the present invention cart be altered by, for 

example, varying its solubility in water, Rapid release can be achieved b encapsulatirg the 

35 compound of the preserit invention with a material with high vater solubility. Delayed release of 

the compound of the present invention can be achieved by eucapsulating the compound of the 

present inventiort with a material with lov vater solubility. The compound of the present invention 

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

release of the compound of the present invention can also be regulated by the degree of
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encapsulation, In some embodiments, the compound of the present invention is fully encapsulated.  

In other embodiments, the compounds of the present invention are partially encapsulated. In some 

embodiments, the rate of release is regulated so as to release with the bitter tastant 

[0155] The edible compositions of this invention are prepared according to techniques 

5 well-known in the art. In general, an edible composition of the invention is prepared by mixing a 

component or ingredient of the edible composition with a compound of the invention.  

Alternatively, a compound of the invention can be added directly to the edible composition, In 

some embodinients, a bitter tastant is added simultaneously or sequentially with a compound of the 

invention. If sequentially, the bitter tastant may be added before or afier the compound of the 

10 invention. In some embodiments, the edible composition is a food product. In some embodiments, 

the edible composition is a pharmaceutical composition. In some embodiments, the edible 

comnposition is a consumer product.  

[01561 The amount of both a compound of the present invention and a bitter tastant used in an 

edible composition depends upon a variety of factors, including the purpose of the composition and 

15 the desired or acceptable perception of bitterness, saltiness, or sweetness, The amount may depend 

on the nature of the edible composition, the particular compound added, the bitter tastant, other 

compounds present in the composition, the method of preparation (including amount of heat used), 

and the pH of the edible composition. It will be understood that those of skill in the art will know 

how to determine the amounts needed to produce the desired taste(s).  

20 [0157] In general, a compound of the present invention in an edible composition may be present 

at a concentration between about 0.00 1 ppm and 1000 ppm. In some embodiments, the edible 

composition comprises between about 0,005 to 500 ppin; 0.01 to 100 ppm; 0.05 to 50 ppm; 0.1 to 5 

ppm; 0.1 to 10 ppm; I to 10 ppm; i to 30 ppm; i to 50 ppm; 10 to 30 ppm; 10 to 50 ppm; or 30 to 

50 ppm of a compound of the present invention. In yet other embodiments, the edible composition 

25 comprises about 0.1 to 30 ppm, I to 30 ppmn or i to 50 ppmn of a compound of the present invention.  

In additional embodiments, the edible composition comprises about 0.1 to 5 ppmn; 0.1 to 4 ppmn; 0.1 

to 3 ppm; 0.1 to 2 ppm; 0.1 to 1 ppm; 0.5 to 5 ppm; 0.5 to 4 ppmn; 0.5 to 3 ppmn; 0.5 to 2 ppm; 0.5 to 

1.5 ppm; 0.5 to 1 ppm; 5 to 15 ppm; 6 to 14 ppmn; 7 to 13 ppm: 8 to 12 ppm; 9 to 11 ppm; 25 to 35 

ppm; 26 to 34 ppm; 27 to 33 ppm; 28 to 32 ppm; or 29 to 31 ppm.  

30 [0158] hi yet other embodiments, the edible composition comprises about 0.1 ppm, about 0.5 

ppn, about I ppm, about 2 ppm, about 3 ppm, about 4 ppm, about 5 ppm, about 6 ppm, about 7 

ppn, about 8 ppm, about 9 ppm, or about 10 ppm of a compound of the present invention, In other 

embodiments, the edible composition comprises about II ppm, about 12 ppm, about 13 ppm, about 

14 ppm, about 15 ppm, about 16 ppm, about 17 ppm, about 18 ppm, about 19 ppm, about 20 ppm, 

35 about 21 ppm, about 22 ppm, about 23 ppnm, about 24 ppm, about 25 ppm, about 26 ppm, about 27 

ppm, about 28 ppm about, 29 ppm, or about 30 ppm of a compound of the present invention.  

[0 159] In still other embodiments, the edible composition comprises about 3 1 ppm, about 32 

ppm, about 33 ppm, about 34 ppm, about 35 ppm, 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 45
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ppm, about 46 ppm, about 47 ppm, about 48 ppm, about 49 ppm, or about 50 ppm of a compound 

of the present invention.  

[0160] In other embodiments, the edible composition comprises more than about 0.5 ppm, 1 ppm, 

5 ppm, 10 ppm, 15 ppm, 20 ppm, 25 ppm, or 30 ppm of a compound of the present invention, up to, 

5 for example, about 30 ppm or 50 ppm aIn additional embodiments, the edible composition 

comprises less than about 50 ppm, 30 ppm, 25 ppm, 20 ppm, 15 ppm, 10 ppm, 5 ppm, I ppm, or 0.5 

ppm of a compound of the present invention. In yet additional embodiments, the edible 

composition comprises less than about 30 ppm, 10 ppm, or 1 ppm of a compound of the present 

invention.  

10 [0161] When the edible composition comprises KCI, the amount of KC will vary depending on 

the nature of the edible composition, the amount of perceived saltiness desired and the presence of 

other compounds in the composition. In some embodiments, KC1 is present at a concentration 

between about 0.001 -15% w'w, 0.001-10% w/w, 0.001-5% w/w; 0.01-5% v/w 0.1-5% w/w; 

1-5% w/w; 0.5-4,8% w'/; 0.5-4% wN/'w; 0.5-3% v/w; 0.75-3% w/w; 1-2.5% w/w; or 1-2% w/w. In 

15 some embodiments, KC is present at a concentration of about 0.5% w/w, about 1% w/w, about 

1.5% wiw, about 2% wN/w, about 2.5% w/w, about 3% wiw, about 3,5% w/w, about 4% w/w, about 

4.5% w/w, or about 5% w/w. In some embodiments, KC is present at a concentration of up to 

about 0.5% w/w, up to about 1% w/w, up to about 1.5% w/w, up to about 2% w/w, up to about 

2,5% w/w, 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, 

20 up to about 5% w/w, up to about 6% w'/w, up to about 7% w/w, up to about 8% wiw, up to about 

9% w/w, up to about 10% w/w, up to about 11% w'/w, up to about 12% wiw, up to about 13% w/w, 

up to about 14% w/w, or up to about 15%2/ w/. In some embodiments, KC is present at a 

concentration of about 2% w/w.  

[0162] In some embodiments, KC1 is added to the edible composition as a salt substitute in an 

25 amount sufficient to replace NaCL For example, the amount of KC in the edible compositions may 

range from about 0.5 to about 1.5 times the replaced NaCI depending upon the application, e.g., if 

about 0-5 mng of NaCl is replaced, about 0.25 to about 0.75 mg of KC is added. Typically, KC1 is 

added in the same weight amount as the NaCl being replaced.  

[0163] Similarly, when the edible composition comprises potassium lactate, the amount of 

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

pirese rvation required and the presence of other compounds in the composition, Potassium lactate 

may be present at a concentration between about 0.001-5% w/w, 0.01-5% w/w; 0.1-5% w/wi; 

0,5-4.8% w/w, 0.5-4% w/w; 0.5-3% w/w; 0.75-3% w/w; 1 -2.5% w/w; or 1-2% w'/w.  

[01641 In some embodiments, potassium lactate is added to the edible composition in an amount 

35 sufficient to replace sodium lactate. For example, the amount ofpotassium lactate in the food or 

beverage after the sodium lactate substitute is added may range from about 0.5 to about 1.5 times 

the replaced sodium lactate depending upon the application, e.g., if about 0.5 mg of sodium lactate 

is replaced, about 0.25 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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[0165] Further, when the edible composition comprises an artificial sweetener, such as 

Acesulfame 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 a concentration between about 1-200 

5 ppmn, 10-200 ppm, 50-150 ppm, 50-125 ppm, 75-125 ppm, and 75-100 ppm, preferably about 75 

ppm.  

[0166] In some embodiments, art artificial sweetener is added to the edible composition in an 

amount sufficient to replace sugar. In some embodiments, the artificial sweetener has a bitter taste 

or aftertaste. In some embodiments, the artificial sweetener is Acesulfame K. For example, the 

10 amount of Acesul fame K in the edible composition may range from about 0001 to about 0,01 times 

the replaced sugar depending upon the application, e.g., if about 100 mg of sugar is replaced, about 

0.1 to about 1 mg of Acesulfame K is added. Typically, Acesulfame K will be added in about 

0.005 times the amount of sugar being replaced.  

[0167] In some embodiments, the edible compositions are included in a package. In some 

15 etbodiments, 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 in the form of paper, plastic, or cloth bags or cardboard boxes or drums.  

Such bulk packages may be fitted with plastic or metal spouts to thcilitate the dispensing of the 

edible composition.  

20 [0168] In some embodiments, the package contains an edible composition comprising a 

compound of the present invention and a bitter tastant. In some embodiments, the package contains 

an edible composition comprising a compound of the present invention and bitter tasting salt, In 

some enmbodiments. the package contains an edible composition comprising a compound of the 

present invention and a potassium salt, a magnesium salt, or a calcium salt, In some embodiments, 

25 the package contains an edible composition comprising a compound of the present invention and a 

potassium 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 lactate, In some 

embodiments, the package contains an edible composition comprising a compound of the present 

30 invention a potassiuni salt, and a sodium salt. In other embodinients, the package contains art 

edible composition comprising a compound of the present invention, KC1 and NaCl. In yet other 

embodiments, the package contains an edible composition comprising a compound of the present 

invention, potassium lactate and sodium lactate. In other etmbodiments, the package contains an 

edible composition comprising a compound of the present invention and Acesulfame K and sugar.  

35 In other embodiments, the package contains an edible composition comprising a compound of the 

present invention, potassium lactate, KC and NaCl.  

[0169] In some embodiments, the edible compositions of the present invention are compositions 

suitable to be used as seasonings, as ingredients in food products or as condiments. In such 

etbodiments, the edible composition may or may not contain a bitter tastant. For example, the
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edible composition may be used in, e.g., a seasoning which comprises a bitter tastant such as, e.g..  

KCL. Such seasonings can be used in the place of table salt (i.e., NaCl) to season prepared food 

products. Alternatively. the edible composition may be used in, e.g., a seasoning which does not 

contain a bitter tastant, Such seasonings can be used to season prepared food products which 

5 contain a bitter tastant (either inherently present or added during preparation) in order to reduce the 

bitter taste associated with the bitter tastant In some embodiments, the edile composition is a 

seasoning comprising KCI and a compound of the invention. In some embodiments, the edible 

composition is a seasoning comprising KCl, NaCi and a compound of the invention. In some 

embodiments the seasoning further comprises a spice or a blend of spices, 

10 [01701 Alternatively, the edible compositions may be used for medicinal or hygienic purposes, for 

example, in soas., shampoos, mouthwash, rmedicines, pharmaceuticals, cough syrup, nasal sprays, 

toothpaste, dental adhesives, tooth whiteners, glues (e.g., on stamps and envelopes), and toxins used 

in insect and rodent control.  

Food product 

15 [01711 In some embodiments, the edible composition is a food product. According to such 

embodiments, the food product comprises (a) a food stuff; and (b) a compound of Formula (I), 

Formula (II), Fortnula (III), or Formula (IV), as described herein, or combinations thereof, or any 

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

[01721 In some embodiments, the food product further comprises a bitter tastant, as described 

20 herein. In some embodiments, the bitter tastant is a potassium salt, such as KCI or potassium 

lactate. In specific embodiments, the potassium salt is KCI.  

[01731 In some embodiments, the food product further comprises one or more additional flavor 

modifiers.  

[0174] In some embodiments, the food product further comprises one or more additional 

25 components selected from the group consisting of preservatives, nutritives, flavorants or additional 

flavor modifiers, which may lack an inherent flavor.  

Pharmaceutical Composition 

[01751 In some embodiments, the edible composition is a pharmaceutical composition.  

According to such embodiments, the pharmaceutical composition comprises (a) a bitter tasting 

30 pharmaceutically active ingedient; and (b) a compound of Formula (I), Formula (II), Formula (III), 

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

described herein, or combinations thereof 

[0176] According to some embodiments, the pharmaceutical composition can comprise any bitter 

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

35 compounds include: acetaminophen, ampicillin, azithromycin, chiorpheniramine, cim etidine, 

dextromethorphan, diphenhydramine, erythromycin, ibuprofen, penicillin, phenylbutazone, 

psuedoephedrine, ranitidine, spironolactone, statins (including, but not limited to, atorvastatin,
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ceirvastatin, fluvastatin, louvastatin, mevastatin, pitavastatin, pravastatin, rosuvastatin, and 

simvastatin) and theophylline.  

[0177] In other embodiments, the invention provides a pharmaceutical composition comprising 

(a) a pharmaceuticaily active ingredient; (b) a compound of Formula (I), Formula (II), 

5 Formula (III), or Formula (IV), as described herein, or combinations thereof, or any one of 

Compounds 1-8, as described herein, or combinations thereof: and (c) a bitter tastant. In such 

embodiments, the pharmaceutical compositions may comprise any pharmaceutically active 

ingredient, 

[01781 In other enbodiments, the invention provides a pharmaceutical composition comprising 

10 (a) a pharmaceutically active ingredient; (b) a compound of Formula (I), Formula (II), 

Formula (III), or Formula (IV), as described herein, or combinations thereof, or any one of 

Compounds 1-8, as described herein, or combinations thereof; and (c) a potassium salt. In some 

embodiments, the potassium salt is KCl or potassium lactate. In some embodiments, the potassium 

salt is KCIL 

15 [0179] In some embodiments, the pharmaceutical composition further comprises one or more 

additional flavor modifiers.  

[01801 In some embodiments, the pharmaceutical composition further comprises one or more 

additional components selected from the group consisting of preservatives, nutritives, flavorants or 

flavor modifiers, which may lack an inherent flavor, 

20 Consumer product 

[01811 In some embodiments, the edible compositions is a consumer product. According to such 

embodiments, the consumer product comprises (a) a bitter tastant; and (b) a compound of 

Formula (I), Formula (II), Formula (III), or Formula (IV), as described herein, or combinations 

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

25 [0182] In another embodiment, the invention provides a consumer product comprising (a) a 

potassium salt; and (b) a compound of Formula (I), Formula (II), Formula (III), 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 potassium salt is KCI or potassium lactate. In 

some embodiments, the potassium salt is KCI.  

30 [0183] In other embodiments, the invention provides a consumer product for reducing bitter taste 

of a bitter tastant., wherein said consumer product comprises a compound of Fonnula (I), 

Formula (II), Formula (III), or Formula (IV), as described herein, or combinations thereof or any 

one of Comoounds 1-8, as described herein, or combinations thereof. In some embodiments, the 

bitter tastant is a potassium salt. In some embodiments, the potassium salt is KCI or potassium 

35 lactate. In some embodiments, the bitter tastant is KCi.  

[0184] In some embodiments, the consumer product further comprises one or more additional 

flavor modifiers.
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[01851 In some embodiments, the consumer 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 flavor.  

Method of preparing an edible composition 

5 [0186] According to another aspect. the invention provides a method of preparing an edible 

composition. The method comprises: (a) providing a comestibly acceptable carrier; and (b) adding 

to the comestibi acceptable carrier of (a) a compound of Formula (I), Formiula (II), Formula (1II), 

or Formula (LV), as described hereitin, or combinations thereof, or any one of Compouuds 1-8, as 

described herein, or combinations thereof, with the comestibly acceptable carrier. In some 

10 embodimeuts, the compound of the invention has been dissolved in a solventprior to the addition 

step (b).  

[01871 In some embodiments, the comestibly acceptable carrier in (a) is inherently bitter. In such 

embodimeuts, the comestibly acceptable carrier may inherently contain a bitter tastant. In some 

embodiments, the inherent bitter tastant is a bitter tasting salt. In some embodiments, the inherent 

15 bitter tastant is a potassium salt, a magnesium salt, or a calcium salt. In some embodiments, the 

inherent bitter tastant is a potassium salt, Ii som1e embodiments, the inherent bitter tastant is KCI.  

In other embodiments, the inherent bitter tastant is potassium lactate.  

[0188] In some 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 

20 embodiments, the potassium salt is KCi or potassium lactate. In specific embodiments, the 

potassium salt is KCIl. In sonic 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 

25 embodiments, the compound of the present invention is combined sequentially with the comestibly 

acceptable carrier and then the bitter tastant. In yet other embodiments, the compounds of the 

present invention are combined with a mixture of the bitter tastant and the comestibly acceptable 

carrier.  

[0189] In some embodiments, a compound of the invention and the bitter tastant, if present, are 

30 mixed with the comestibly acceptable carrier. In other embodiments, the compound and the bitter 

tastant, if present, are sprayed onto or coat the comestibly acceptable carrier. In some 

embodiments, the compound of the invention is plated on a carbohydrate or salt, encapsulated on a 

salt or a carbohydrate (spray dried), or co-crystallized with a potassium salt to create a "topping" 

salt.  

35 [0190] In some embodiments, the bitter tastant is a bitter tasting salt. In some embodiments, the 

hitter tastant is a potassium salt, a magnesium salt, or a calcium salt, II some enbodiments, the 

bitter tastant is a potassium salt. In some embodiments, the bitter tastant is KCL In other 

embodiments, the bitter tastant is potassium lactate.
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[01911 In some embodiments, the edible composition further comprises a sodium salt. In some 

embodiments, the edible composition further comprises NaCl In other embodiments, the edible 

composition further comprises sodium lactate, In further embodiments. the edible composition 

further comprises sugar.  

5 [0192] In some emrlbodiments, the methods of preparing an edible composition further comprise 

adding one or more additional components selected from the group consisting ofpreservatives, 

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

embodiments, the methods of preparing an edible composition further comprise adding one or more 

additional flavor modifiers.  

10 [0193] In some embodiments, the edible composition is a consumer product.  

Method of preparing a food product 

[0 194] According to another aspect, the invention provides a method of preparing an edible 

composition, wherein the edible composition is a food product. The method comprises: (a) 

providing a foodstuff; and (b) adding to the foodstuff of (a) a compound of Formula (I), 

15 Formula (II), Formula (III), or Formula (IV), as described herein, or combinations thereof, or any 

one of Comnpounds 1-8, as described herein, or combinations thereof. In some embodiments, the 

compound of the invention is added in the forn of an edible composition comprising the compound 

of the invention.  

[0195] In some embodiments, the foodstuff in (a) is inherently bitter. In such embodiments, the 

20 food stuff 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 calcium salt. In some embodiments, the inherent bitter tastant is a potassium 

salt. In some embodiments, the inherent bitter tastant is KCl. In other embodiments, the inherent 

bitter tastant is potassium lactate.  

25 [01961 In some embodiments, the method comprises: (a) providing a food product; and (b) adding 

to the food product of (a) a compound of Formula (I), Fornula (II), Formula (III), or Formula (IV), 

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

combinations thereof In some embodiments, the compound of the invention is added in the form 

of an edible composition comprising the compound of the invention.  

30 [0197] In some embodiments, the food product in (a) comprises a bitter tastant, In some 

embodiments, the bitter tastant is a bitter tasting salt. In some embodiments, the bitter tastant is a 

potassium salt, a magnesium salt, or a calcium salt. In some embodiments, the bitter tastant is a 

potassium salt. In some embodiments, the bitter tastant is KCl. In other embodiments, the bitter 

tastant is potassium lactate.  

35 [0198] In some embodiments, the method of preparing a food product further comprises: (c) 

adding a bitter tastant, In some embodiments, the bitter tastant is a potassium salt, such as KCl or 

potassium lactate, In specific emr-bodiments, the potassium salt is KC1. In some embodiments, the 

bitter tastant is added before the compound of the present invention. In other emrlbodiments, the
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bitter tastant is added after the compound of the present invention. In some embodiments, the 

compound of the invention is added with the bitter tastant. In some embodiments, the compound of 

the present invention is combined with the bitter tastant and then combined with the foodstuff or 

food product. In other embodiments, the compound of the present invention is combined 

5 sequentially with the foodstuff or food product and then the bitter tastaut. In yet other 

embodiments, the compound of the present invention is combined with a nixture of the bitter 

tastant and the foodstuff or food product, 

[01991 In some embodiments, the compound and the bitter tastant, if present. are mixed with the 

foodstuff, In other embodiments, the compound and the bitter tastant, if present, are sprayed onto 

10 or coat the foodstuff. In some embodiments, the compound of the invention is plated on a 

carbohydrate or salt, encapsulated on a salt or a carbohydrate (spray dried), or co-crystallized with a 

potassium salt to create a "topping" salt.  

[02001 In some embodiments, the bitter tastant is a bitter tasting salt. In some embodiments, the 

bitter tastant is a potassium salt, a magnesium salt, or a calcium salt. In some embodiments, the 

15 bitter tastant is a potassium salt. In some embodiments, the bitter tastant is KCL In other 

embodiments, the bitter tastant is potassium lactate.  

[02011 In some embodiments, the food product further comprises a sodium salt. In some 

embodiments, the food product further comprises NaCl. In other embodiments, the food product 

further comprises sodium lactate. In further embodiments, the food product further comprises 

20 sugar.  

[02021 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.  

Method of preparing a pharmaceutical composition 

25 [02031 According to another aspect, the invention provides a method of preparing an edible 

composition, wherein the edible composition is a pharmaceutical composition. The method 

comprises: (a) providing a pharmaceutically active ingredient; and (b) adding to the 

pharmaceutically active ingredient of (a) a compound of Formula (1), Formula (II), Formula (III), or 

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

30 described herein, or combinations thereof, with the pharmaceutically active ingredient. In some 

embodiments, the compound of the invention is added in the form of an edible composition 

comprising the compound of the invention.  

[02041 In some embodiments, the pharmaceutically active ingredient in (a) is inherently bitter. In 

such emboditments, the pharmaceutically active ingredient tay inherently contain a bitter tastant.  

35 In some embodiments, the inherent bitter tastaut is a bitter tasting salt, In some emboditents, the 

inherent bitter tastant is a potassium salt, a magnesium salt, or a calcium salt. In some 

embodiments, the inherent bitter tastant is a potassium salt.
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[0205] In some embodiments, the method of preparing a pharmaceutical 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 

5 present invention, In other embodiments, the bitter tastant is added after the compound of the 

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

invention. In some embodiments, the compound of the present invention is combined with the 

bitter tastant and then combined with the pharmaceutically active ingredient. In other 

embodiments, the compound of the present invention is combined sequentially with the 

10 pharmaceutically active ingredient and then the bitter tastant, In yet other errbodiments, the 

compound of the present invention is combined with a mixture of the bitter tastant and the 

pharmaceutically active ingredient.  

[02061 In some embodiments, the compound and the bitter tastant, if present, are mixed with the 

pharmaceutically active ingredient, In other embodiments, the compound and the bitter tastant, if 

15 present, are sprayed onto or coat the pharmaceutical composition. In some embodiments, the 

compound of the invention is encapsulated with the pharmaceutically active ingredient. 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 in some embodiments is the pharmaceutically 

active ingredient.  

20 [0207] In sone embodiments, the bitter tastant is a bitter tasting salt. In some embodiments, the 

bitter tastant is a potassium salt, a magnesium salt, or a calcium salt. In some embodiments, the 

bitter tastant is a potassium salt. In some embodiments, the bitter tastant is KCl. In other 

embodiments, the bitter tastant is potassium lactate.  

[0208] In sone embodiments, the pharmaceutical composition further comprises a sodium salt.  

25 In some embodiments, the pharmaceutical composition further comprises NaCl. In other 

embodiments, the pharmaceutical composition further comprises sodium lactate, In further 

embodimients, the pharmaceutical composition further comprises sugar.  

[0209] In some embodiments, the pharmaceutical composition further comprises a 

pharniaceutically acceptable carrier. Pharmaceutically acceptable carriers that may be used in these 

30 compositions include, but are not limited to. ion exchangers, alumina, aluminum stearate, lecithin, 

serum proteins such as human serum albumin, buffer substances such as phosphates, glycine., sorbic 

acid, potassium sorbate, partial glyceride mixtures of saturated vegetable fatty acids, water, salts or 

electrolytes such as protamine sulfate, disodium hydrogen phosphate, potassium hydrogen 

phosphate, sodium chloride, zine salts, colloidal silica, magnesium trisilicate, polyvinyl 

35 pyrrolidone, cellulose-based substances, polyethylene glycol, sodium carboxymethyicellulose, 

polyacrylates, waxes, polyethyliene-polvoxypropylene-block polymers, polyethylene glycol and 

wool fat.
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[02101 In some embodiments, the methods of preparing a pharmaceutical composition 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.  

Method of reducing or eliminating the perception of bitter taste in a subject 

5 [0211] According to another aspect. the invention provides a method of reducing or eliminating 

the perception of bitter taste in a subject. The method comprises the use of an edible composition 

comprising a compound according to Formula (I), Formula (II), Formula (iii), or Formula (IV), as 

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

combinations thereof.  

10 [0212] The method can be used to reduce or eliminate bitter taste in ally edible composition, 

including a foodstuff, food product, pharmaceutical composition or consumer product. The edible 

composition may be in any form. In some embodiments, the composition is in the fort of, for 

example, a gum, lozenge, sauce, condiment, meat matrix, mcat slurry, paste, suspension, spread, 

coating, a liquid, a gel, an enulsion, granules, or seasoning 

15 [0213] In some embodiments the edible composition is utilized by, for example, placement 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 stuff, food product, pharmaceutical composition or consumer 

product. In some embodiments, the edible composition is placed in the oral cavity or ingested 

concurrently with a bitter food stuff, food product, pharmaceutical composition or consumer 

20 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.  

25 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 

(eg,- to reduce or eliminate a bitter aftertaste).  

Method of reducing the amount of sodium in an edible composition 

[0214] According to another embodiment, the invention provides a method of reducing the 

30 amount of sodium in an edible composition, such as a food product, a pharmaceutical composition 

or a consumer product. In some embodiments, the invention provides a method of reducing the 

amount of a sodium containing compound in an edible composition, such as a food product, a 

pharmaceutical composition or a consumer product. in another embodiment, the invention provides 

a method of reducing the amount of NaCI in an edible composition, such as a food product, a 

35 pharrmaceutical composition or a consumer product. In another embodiment, the invention provides 

a method of reducing the amount of sodium lactate in an edible composition, such as a food 

product, a pharmaceutical composition or a consumer product. In some embodiments, the sodiurm
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salt is replaced with a non-sodium salt. In some embodiments, the non-sodium salt is a calcium 

salt, a magnesium salt, or a potassium salt. In some embodiments, the non-sodium salt is a 

potassium salt.  

[0215] In some embodiments, the method comprises: (a) replacing an amount of a sodium salt 

5 used in preparing an edible composition with an amount of a potassium salt; and (b) incorporating 

into the edible composition an effective amount of a compound of Formula (I), Formula (II), 

Formula (III), or Formula (IV), as described herein, or combinations thereof, or any one of 

Compounds 1-8, as described herein, or combinations thereof In some etmibodimerits, the 

compound of the invention is added in the form of an edible composition comprising the compound 

10 of the invention, 

[0216] In some embodimerits, the method of reducing the amount of sodium in an edible 

composition comprises the steps of: (a) ingesting a first edible composition, in which an amount of 

a sodium salt has been replaced with an amount of a potassium salt; and (b) ingesting a second 

edible compound, which comprises a compound of the invention. In some embodiments, the first 

15 edible composition is ingested before the second edible composition. In some embodiments, the 

first edible composition is ingested after the second edible composition. In some embodiments, the 

first edible composition is ingested concurrently with the second edible composition.  

[02171 In some embodiments, the edible composition is a food product. In some embodiments, 

the edible composition is a pharmaceutical composition. In some embodiments, the edible 

20 composition is a consumer product.  

[02181 In some embodiments, the potassium salt is 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 invention. In some embodiments, the potassium salt is added to the edible 

25 composition concurrent with addition of an effective amount of a compound of the invention.  

[0219] In some embodiments, the amount of sodium replaced in the edible composition in step (a) 

is an amount sufficient to maintain or restore the health of a subject, In some embodiments, the 

amount of sodium replaced in the edible composition is an amount sufficient to decrease 

hypertension in a subject. In some embodiments, the amount of sodium replaced by potassium in 

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

composition. In some etmbodiments, the amotit of sodium replaced is up to 1%, 2%, 3%, 4%, 5%, 

6%, 7%, 8%, 9%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70% 75%, 

80%, 85%, 90%, 95% or 100%. These amounts are not meant to be limiting, and increments 

between the recited percentages are specifically envisioned as part of the invention, 

35 [0220] in some embodiments, the amount of compound added in step (b) reduces the perception 

of bitter taste in the subject, The bitter taste is completely reduced or partially reduced. In some 

embodiments, the perception of salty taste is maintained.  

[0221] In some embodiments, the amount of compound added in step (b) is sufficient to permit 

replacement of up to 1 %, 2%, 3%, 4%, 5%, 6%, 7% 8%, 9%, 10%, 1i5%, 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 

limiting, and increments between the recited percentages are specifically envisioned as part of the 

invention. In some embodiments, the amount of compound added in step (b) is sufficient to permit 

5 replacement of up to 25% of the amount of sodium present in the edible composition with 

potassium, In other embodiments, the amount of compound added in step (b) is suffcient to permit 

replacement of up to 50% of the amount of sodium present in the edible composition with 

potassium, In other embodiments, the amount of compound added in step (b) is sufficient to permit 

replacement of up to 75% of the amount of sodium present in the edible composition with 

10 potassium. In yet other embodiments, the amount of compound added in step (b) is sufficient to 

permit rep] acernent of up to 100% of the amount of sodium present in the edible composition with 

potassim,.  

[02221 In some embodiments, the method of reducing the amount of sodium in an edible 

composition further comprises adding one or more additional components selected from the group 

15 consisting of preservatives, nutritives, flavorants or flavor modifiers, which may lack an inherent 

flavor.  

[0223] In some embodiments, the method comprises: (a) replacing an amount ofiNaCI used in 

preparing an edible composition with an amount of KCl; and (b) incorporating into the edible 

composition an effective amount of a compound of Formula (1), Formula (II), Formula (III), or 

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

described herein, or combinations thereof 

[0224] In some embodiments, the method of reducing the amount of sodium in an edible 

composition comprises the steps of: (a) ingesting a first edible composition, in which an amount of 

NaCl has been replaced with an amount of KCl; and (b) ingesting a second edible compound, which 

25 comprises a compound of the invention. In sonie embodiments, the first edible composition is 

ingested before the second edible composition. In some embodiments, the first edible composition 

is ingested after the second edible composition. In some embodiments, the first edible composition 

is ingested concurrently with the second edible composition.  

[0225] In some embodiments, the edible composition is a food product. In some embodiments, 

30 the edible composition is a pharmaceutical composition. In some embodiments. the edible 

composition is a consumer product.  

[0226] In some embodiments, the KCI is added to the edible composition prior to addition of an 

effective amount of a compound of the invention. In some embodiments, the KCl is added to the 

edible coirposition subsequent to addition of an effective amount of a compound of the invention.  

35 hI sonie embodiments, the KC is added to the edible composition concurrent with addition of an 

effective amount of a compound of the invention.  

[0227] In some embodiments, the amount of NaCi replaced by KCi in the edible composition in 

step (a) is an amount sufficient to maintain or restore the health of a subject. In some embodiments, 

the amount of NaCl replaced by KC] in the edible composition is an amount sufficient to decrease
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hypertension in a subject. In some embodiments, the amount of NaCl replaced by KCl 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 NaCl replaced by KCI is up to 1%, 2%, 3%, 

4%, 5%, 6%, 7%, 8%, 9%, 10%, 15%, 20%, 25%, 30', 35%, 40%, 45%, 50%, 55%, 60%, 65%, 

5 70% 75%, 80%, 85%, 90%, 95% or 100%, These amounts are not meant to be limiting, and 

increments between the recited percentages are specifically envisioned as part of the invention.  

[0228] In some embodiments, the amount of compound added in step (b) reduces the perception 

of bitter taste in the subject. The bitter taste is completely reduced or partially reduced. In some 

embodiments, the perception of salty taste is maintained, 

10 [0229] In some embodiments, the amount of compound added in step (b) is sufficient to permtt 

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

40%, 45%, 50%, 55%, 60%, 65%, 70% 75%, 80%, 85%, 90%, 95% or 100% of the amount of 

NaCl present in the edible composition with KCL These amounts are not meant to be limiting, and 

increments between the recited percentages are specifically envisioned as part of the invention. In 

15 some embodiments, the amount of compound added in step (b) is sufficient to permit replacement 

of up to 25% of the amount of NaCl present in the edible composition with KCL, In other 

embodiments, the amount of compound added in step (b) is sufficient to permit replacement of up 

to 50% of the amount of NaCl present in the edible composition with KCl. In other embodiments, 

the amount of compound added in step (b) is sufficient to permit replacement of up to 75% of the 

20 amount of NaCl present in the edible composition with KC. In yet other embodiments, the amount 

of compound added in step (b) is sufficient to permit replacement of up to 100% of the amount of 

NaCl present in the edible composition with KCl.  

[0230] In some embodiments, the method of reducing the amount of NaCl in an edible 

composition or food product comprises maintaining a salty flavor.  

25 [0231] In sone embodiments, the method of reducing the amount of NaCl in an edible 

composition further comprises adding one or more additional components selected from the group 

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

flavor.  

[0232] In other embodiments, the method of reducing the amount of sodium in an edible 

30 composition comprises: (a) replacing an amount of sodium lactate present in the edible composition 

with an amount of potassium lactate; and (b) incorporating into the edible composition an effective 

amount of a compound of Formula (I), Formula (II), Formnula (III), or Formula (IV), as described 

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

combinations thereof.  

35 [0233] In some embodiments, the method of reducing the amoumit of sodium in an edible 

composition comprises tihe steps of: (a) ingesting a first edible composition, ii which an amtiount of 

sodium lactate has been replaced with an atriount of potassium lactate; andl (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



WO 2013/058758 PCT/US2011/057146 

- 56 

first edible composition is ingested after the second edible composition. In some embodiments, the 

first edible composition is ingested concurrently with the second edible composition.  

[0234] In some embodiments, the edible composition is a food product. In sonic embodiments, 

the edible composition is a phannaceutical composition. In some embodiments, the edible 

5 composition is a consumer product.  

[0235] In some emrlbodiments, the potassium lactate is added to the edible composition prior to 

addition of an effective amount of a compound of the invention, In some embodiments, the 

potassiumn lactate is added to the edible composition subsequent to addition of an effective aroutint 

of a compound ofthe invention. In some emrlbodimenits, the potassium lactate is added to the edible 

10 composition concurrent with addition of an effective amount of a compound of the invention.  

[0236] In some emrlbodiments, the amount of sodium lactate replaced by potassium lactate in the 

edible composition in step (a) is an amount sufficient to maintain or restore the health of a subject.  

In some embodiments, the amount of sodium lactate replaced by potassium lactate in the edible 

composition is an amount sufficient to decrease hypertension in a subject. In some embodiments, 

15 the amount of sodium lactate replaced by potassium lactate in the edible composition is an amount 

sufficient to change the texture or freezing point of the edible composition. In sone embodiments, 

the amount of sodium lactate replaced by potassium lactate is up to 1%, 2%, 3%, 4%, 5%, 6%, 7%, 

8%, 9%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70% 75%, 80%, 

85%, 90%., 95% or 100%. These amounts are not meant to be limiting, and increments between the 

20 recited percentages are specifically envisioned as part of the invention.  

[0237] In some embodiments, the amount of compound added in step (b) reduces the perception 

of bitter taste in the subject. The bitter taste is completely reduced or partially reduced. In some 

embodiments, the perception of salty taste is maintained.  

[0238] In some embodiments, the amount of compound added in step (b) is sufficient to permit 

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

40%, 45%, 50%, 55%, 60%, 65%, 70% 75%, 80%, 85%, 90%, 95% or 100% of the amount of 

sodium lactate present in the edible composition with potassium lactate, These amounts are not 

meant to be limiting, and increments between the recited percentages are specifically envisioned as 

part of the invention. In some embodiments, the amount of compound added in step (b) is 

30 sufficient to permit replacement of tip to 25% of the amount of sodium lactate present in the edible 

composition with potassium lactate, In other embodiments, the amount of compound added in step 

(b) is sufficient to permit replacement of up to 50% of the amount of sodium lactate present in the 

edible composition with potassium lactate, In other embodiments, the atnount of compound added 

in step (b) is sufficient to permit replacement of up to 7/5% of the amount of sodium lactate present 

35 in the edible composition with potassium lactate, In yet other embodiments, the amount of 

compound added in step (b) is sufficient to permit replacement of up to 100% of the amount of 

sodium lactate present in the edible composition with potassium lactate, 

[0239] In some embodiments, the method of reducing the amount of sodium lactate in an edible 

composition or food product comprises maintaining the preservation of the food product.
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[02401 In some embodiments, the method of reducing the amount of sodium lactate 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.  

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

[0241] According to another embodiment, the invention provides a method of reducing the 

amount of sugar in an edible composition. In some embodiments, the method comprises: (a) 

replacing an amount of sugar used in preparing an edible composition with an amount of 

Acesulfune K; and (b) incorporating into the edible composition an effective amount of a 

10 compound of Formula (I), Formula (II), Formula (III), or Formula (IV), as described herein, or 

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

[0242] In some embodiments, the edible composition is a food product, In some embodiments, 

the edible composition is a ph anmaceutical composition. In some embodirents, the edible 

composition is a consumer product.  

15 [0243] In some embodiments, the Acesulfame K is added to the edible composition prior to 

addition of an effective amount of a compound of the invention. In some embodiments, the 

Acesulfame K is added to the edible composition subsequent to addition of an effective amount of a 

compound of the invention. In some embodiments, the Acesulfame K is added to the edible 

composition concurrent with addition of an effective amount of a compound of the invention.  

20 [02441 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 edible composition is an amount sufficient to result in weight loss in a 

subject. In some embodiments, the amount of sugar replaced by Acesulfame K in the edible 

composition is an amount sufficient to alleviate the effects of, or treat, a disease associated with 

25 sugar consumption or excessive weight of the subject (e.g., diabetes). In some embodiments, the 

amount of sugar replaced by Acesulfame K is up to 1%, 2%. 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 

15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70% 75%, 80%, 85%, 90%, 95% or 

100%. These amounts are not meant to be limiting, and increments between the recited percentages 

are specifically envisioned as part of the invention.  

30 [0245] In some embodiments, the amount of compound added in (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 sweet taste is maintained.  

[0246] In some embodiments, the amount of compound added in 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%, 

35 40%, 45%, 50%, 55%, 60%, 65%, 70% 75%, 80%, 85%, 90%, 95% or 100% of the amount of 

sugar present in the edible composition with Acesulfame K. These amounts are not meant to be 

limiting, and increments between the recited percentages are specifcaly envisioned as part of the 

invention. In some embodiments, the amount of compound added in step (b) is sufficient to permit
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replacement of up to 25% of the amount of sugar present in the edible composition with 

Acesulfame K. In other embodiments, the amount of compound added in step (b) is sufficient to 

permit replacement of up to 50% of the amount of sugar present in the edible composition with 

Acesulfame K. In other embodiments, the amount of compound added in step (b) is sufficient to 

5 permit rep cement of up to 75% of the amount of sugar present in the edible composition with 

Acesulfame K. In yet other embodiments, the amount of compound added in step (b) is sufficient 

to permit replacement of up to 100% of the amount of sugar present in the edible composition with 

Acesulfame K.  

[0247] In sotne etrbodiments, the method of reducing the amount of sugar in an edible 

10 composition conmprises maintaining a sweet flavor.  

[0248] In sotne etrbodiments, the method of reducing the amount of sugar in an edible 

composition or food product 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.  

15 Method of reducingsodium intake of a subject 

[0249] According to another embodiment, the invention provides a method of reducing sodium 

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 sodium salts in 

the edible composition is replaced with one or more non-sodium salts, and wherein the edible 

20 composition comprises a compound of the present invention. In some embodiments, the non

sodium salt is a calcium salt, a magnesium salt, or a potassium salt. In some embodiments, the non

sodium salt is a potassium salt, In some embodiments, the edible composition is a tod product. In 

some embodiments, the edible composition is a pharmaceutical composition. In some 

embodiments, the edible composition is a consumer product. In some embodiments the sodium salt 

25 is NaCI and the potassium salt is KC. In some embodiments, the sodium salt is sodium lactate and 

the potassium salt is potassium lactate.  

[0250] In some embodiments., the methods of reducing sodium intake of a subject 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 sodium intake, Non-limiting examples of such subjects 

30 include subjects that suffer from any one or niore of the following disorders: hypernatrenia, 

hypertension, cardiovascular disease, edenia, seizures due to cerebral edema, dehydration (due to 

excess sweating, diarrhea. urinary tract disorders or diuretics), diabetes insipidus, Conn's syndrome, 

and Cushing's syndrome.  

[0251] In some embodiments, tie amount of the sodium salt replaced by a potassium salt in the 

35 edible conmosition is an atrount sufficient to maintain or restore the health of a subject. In sortie 

embodiments, tIe amount of the sodium salt replaced by a potassium salt in the edible composition 

is an amount sufficient to decrease hypertension in a subject. In some embodiments, the amount of 

the sodium salt replaced by a potassium salt in the edible composition is up to 1%, 2%, 3%, 4%,



WO 2013/058758 PCT/US2011/057146 

- 59 

5%, 6%, 7%,.9 8%, 9%, 10,0 15%, 20%, 25%, 30%K., 35%N, 40o, 45% 50%, 55%, 60%, 65%, 70%N 

75%, 80%, 85%, 90%, 95%N or 1000%. These amounts are not meant to be limiting, and increments 

between the recited percentages are specifically envisioned as part of the invention. In some 

embodiments, a subject's daily sodium intake is less than 2500 mg/day, less than 2000 mag/day, less 

5 than 1500 mg/day, less than 1000 mg/day, or less than 500 mg/day, where desirable.  

[02521 In some embodiments, the amount of the compound of ihe invention added to the edible 

composition is sufficient to permit reduction of a subject's sodium intake by up to 1%, 2%, 3%, 4%, 

5%, 6%, 7%, 8%, 9%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70% 

75%, 80%, 85%, 90%, 950 or 1 0000. These amounts are not mearit to be limiting, and increments 

10 between the recited percentages are specifically envisioned as part of the invention. In some 

embodiments, the amount of compound of the invention added to the edible composition is 

sufficient to permit reduction of the subject's sodium intake by up to 250, In other embodiments, 

the amount of compound of the invention added to the edible composition is sufficient to permit 

reduction of the subject's sodium intake by up to 50%. In other embodiments, the amount of 

15 compound of the invention added to the edible composition is sufficient to permit reduction of the 

subject's sodium intake by up to 75%. In yet other enboditenits, the amount of compound of the 

invention added to the edible composition is sufficient to penit reduction of the subject's sodium 

intake by up to 100%.  

[02531 In some embodiments, the method of reducing sodium intake of a subject further 

20 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.  

Method of reducing, sugar intake of a subject 

[0254] 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 

25 composition of the present invention to the subject, wherein all or a portion of the sugar in the 

edible composition is replaced with Acesulfanie K, and wherein the edible composition comprises a 

compound of the present invention. In some enbodinients, the edible composition is a food 

product. In some embodiments, the edible composition is a pharmaceutmcal composition. in some 

embodiments, the edible composition is a consumer product.  

30 [02551 In some embodiments, tie methods of reducing sugar intake of a subject 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 sugar intake. Non-limiting examples of such subjects include subjects 

that suffer from any one or more of the following disorders: diabetes, pre-diabetes. iinsulin 

resistance, obesity, excessive weight, and hyperglycemia.  

35 [02561 In some cmbodiments, the amount of sugar replaced by Acsulfamre K in ihe edible 

composition is an amount sufficient to maintain or restore thc health of a subject. In some 

cinbodiments, the amount of sugar replaced by Acesulfamre K in the edible composition is an 

amount sufficient to result in weight loss in a subject, In some embodiments, the amount of sugar
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replaced by Acesulfarne K in the edible composition is an amount sufficient to alleviate the effects 

of, or treat, a disease associated with sugar consumption or excessive weight of the subject (e.g., 

diabetes). In some embodiments, the amount of sugar replaced by Acesulfamie K in the edible 

composition is up to 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10' 150, 20, 215%, 30%, 35%, 

5 40%, 45%, 50%, 55%, 60%, 65%, 70% 75%, 80%, 85%, 90%, 95% or 100% These amounts are 

not meant to be limiting, and increments between the recited percentages are specifically 

envisioned as part of the invention. In some embodiments, the subject's daily sugar intake is less 

than 250 g/day, less than 200 g/day, less than 175 g/day, less than 150 g/day, less than 125 g/day, 

less than 100 g/day, less than 75 g/day, less than 50 g/day or less than 25 g/day.  

10 [0257] In some 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 1%, 2%, 3%, 4%, 

5%, 6%, 7%, 8%, 9%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70% 

75%, 80%, 85%, 90%, 95% or 100%. These amounts are not meant to be limiting, and increments 

between the recited percentages are specifically envisioned as part of the invention. In some 

15 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 25%. In other embodiments, the 

amount of compound of the invention added to the edible composition is sufficient to permit 

reduction of a subject's sugar intake by up to 50%. In other embodiments, the amount of compound 

of the invention added to the edible composition is sufficient to permit reduction of a subject's sugar 

20 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%.  

[0258] In some embodiments, the method of method of reducing sugar intake of a subject further 

comprises adding one or more additional components selected from the group consisting of 

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

25 Method of reducing bitter taste of an edible composition 

[0259] According to another embodiment, the invention provides methods of reducing the bitter 

taste in an edible composition. In some embodiments, the edible composition is a food product. In 

some embodiments, the edible composition is a pharmaceutical composition. In some 

embodiments, the edible composition is a consumer product.  

30 [0260] In one embodiment, the method comprises: (a) adding an effective amount of a compound 

of Formula (I), Formula (II), Formula (III), or Formula (IV), as described herein, or combinations 

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

composition such that bitter taste is reduced.  

[0261] In alternate embodiments, the method comprises: (a) ingesting an effective amount of a 

35 compound of Formula (I), Formula (II), Formula (III), or Formula (IV), as described herein, or 

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

before, along with, or after the edible composition such that bitter taste is reduced,
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[02621 In some embodiments, the bitter tastant is a bitter tasting salt. In some embodiments, the 

bitter tastant is a potassium salt, a magnesium salt, or a calcium salt. In some embodiments, the 

bitter tastant is a potassium salt. In some embodiments, the bitter tastant is KC1. In other 

embodiments, the bitter tastant is potassium lactate. In some embodiments, the bitter tastant is 

5 inherent in the edible composition, such as in an inherently bitter foodstuff.  

[02631 In some embodiments, the bitter taste is reduced by up to 1%, 2%, 3%, 4%, 5%, 6%, 7%, 

8%, 9%, 10%, 1.5%, 20%, 25O, 30,o ,35%, 40%, 45%, 50%, 55%, 60%, 65%, 70% 75%,e 80%, 

85%, 90%, 95% or 100%, These amounts are not meant to be limiting, and increments between the 

recited percentages are specifically envisioned as part of the invention. In some embodiments. the 

10 bitter taste is reduced by up to 25%. In other embodiments, the bitter taste is reduced by up to 50%, 

In other enbodiments, the bitter taste is reduced byi up to 75%. In other embodiments, the bitter 

taste is reduced by up to 1 00%.  

[0264] In some embodiments, the method of reducing the bitter taste attributed to a bitter tastant 

in an edible composition further comprises adding one or more additional components selected 

15 from the group consisting of preservatives, nutritives, flavorants or flavor modifiers (which lack an 

inherent flavor).  

Method of preserving. an edible composition 

[02651 According to another embodiment, the invention provides a method of preserving an 

edible composition an edible composition comprising: 

20 (a) providing an edible composition; and 

(b) combining with the edible composition of (a) a preservative and an effective 

amount of a compound of Formula (1), Formula (II), Formula (III), or Formula (IV), as described 

herein, or combinations thereof.  

[02661 In another embodiment, the method of preserving an edible composition comprises: 

25 (a) providing an edible composition; and 

(b) combining with the edible composition of (a) a preservative and an effective 

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

[0267] According to the invention, die preservative can be any bitter-tasting preservative, In 

some embodiments. the preservative in (a) is a potassium salt. In some embodiments, the 

30 preservative in (a) is potassium lactate.  

[0268] In some embodiments, the edible composition is a food product. In some embodiments, 

the edible composition is a phannaceutical composition. In some embodiments, the edible 

composition is a consumer product.  

[0269] In some embodiments, the method of preserving an edible composition further comprises 

35 adding one or more additional conmponents selected from the group consisting ofpreservatives, 

nutritives, 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 preserving the 
edible composition 

[0270] According to another embodiment, the invention provides a method of reducing the 

amount of sodium in an edible composition while preserving the edible composition. In some 

5 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), Formula (II), Formula (III), or Formula (IV), as 

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

combinations thereof 

10 [0271] 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 (1), Formula (II), Formula (III), or Formula (IV), as described 

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

combinations thereof 

15 [02721 In some embodiments, the edible composition is a food product. In some embodiments, 

the edible composition is a pharmaceutical composition. In some embodiments, the edible 

composition is a consumer product.  

[0273] In some embodiments, the effective amount of the compound is sufficient to permit 

reduction of the amount of sodium lactate typically used in preparing an edible composition by up 

20 to 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8, 9%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 

55%, 60%, 65%, 70% 75%, 80%, 85%, 90%, 95% or 100%. These amounts are not meant to be 

limiting, and increments between the recited percentages are specifcally envisioned as part of the 

invention. In some embodiments, the effective amount of the compound is sufficient to permit 

reduction of the amount of sodium lactate typically present in an edible composition by tip to 25%.  

25 In other enibodiments, the effective amount of the compound is sufficient to permit reduction of the 

amount of sodium lactate typically present in an edible composition by up to 50%. In other 

embodiments, the effective amount of the compound is sufficient to permit reduction of the amount 

of sodium lactate typically present in an edible composition by up to 75%. In yet other 

embodiments, the effective amount of the compound is sufficient to permit reduction of the amount 

30 of sodium lactate typically present in an edible composition by up to 100%.  

[0274] In some embodiments, the method of reducing the bitter taste attributed to a bitter tastant 

in an edible composition further comprises adding one or more additional components selected 

from the group consisting of preservatives, nutritives, flavorants or flavor modifiers, which may 

lack an inherent flavor. In some embodiments, the method of reducing the amount of sodium 

35 lactate in an edible composition while preserving the fbod product further comprises adding one or 

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

[0275] According to another embodiment, the invention provides a method of inhibiting or 

reducing activation and/or signaling of a bitter taste receptor. In some embodiments, the method 

comprises contacting a bitter taste receptor with a compound according to Formula (I), 

5 Formula (ii), Formula (III), or Formula (IV), as described herein, or combinations thereof or any 

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

[0276] In some embodiments, the method comprises contacting a bitter taste receptor with an 

edible composition comprising a compound according to Formula (I), Formula (II), Formula (iII), 

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

10 described herein, or combinations thereof 

[0277] In some embodiments, the edible composition is a food product. In some embodiments, 

the edible composition is a phannaceutical composition. In some embodiments, the edible 

composition is a consumer product.  

[0278] In some embodiments, the bitter taste receptor is an ex vivo receptor present in, for 

15 example, an assay. In sonie enibodiments, the bitter taste receptor is an in vitro receptor present in, 

for example, an assay. In other enbodiments, the bitter taste receptor is an in vivo receptor present 

in a subject. In sonie enibodimits, the bitter taste receptor is present in the oral cavity or 

gastrointestinal tract of a subject. In some embodiments, the bitter receptor is in the oral cavity of a 

human, In some embodiments, the bitter receptor is in the oral cavity of a non-human animal. In 

20 some embodiments, the bitter receptor is in the oral cavity of an animal model.  

[0279] In some embodiments, inhibition of a bitter taste receptor will affect a physiological 

process or condition. Non -limiting examples of physiological processes and conditions affected by 

inhibition of bitter taste receptors include bitter taste, hypertension, nausea, emesis, effects on the 

gastrointestinal tract, appetite, nutrition, nutrient absorption, satiety, hunger, diabetes, obesity, 

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

Preparation of the Compounds of the Invention 

[0280] In some embodiments, one or more of the compounds of Formula (I), Formula (II), 

Formula (III), or Formula (IV) are commercially available, for example from commercial sources 

such as Sigma-Aldrich@ of St. Louis, Missouri, USA; TCI America, Portland, Oregon, USA; and 

30 Acros Organics, Geel, Belgium; among others.  

[0281] In other embodiments, one or more of the compounds of Formula (1), Formula (II), 

Formula (III), or Formula (IV) are prepared from commercially available reagents by routine 

methods in synthetic organic chemistry.  

Compounds of Formula (I) 

35 [0282] In one etmbodiment, one or more compounds ofFormula (I) are prepared by the multi-step 

sequence described below. One of skill in the art would be able to readily adapt the described 

conditions for the synthesis of any ofthe compounds of Formula (1).
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[02831 The synthesis of phytol can be accomplished beginning with methylalumination (AlMe;) 

of alkene Al followed by exposure to I2 to generate iodoalkene A2. A2 may then be coupled with 

3-butenyimagnesium bromide to afford alkene A3. Such couplings may be accomplished using 

copper catalysts such as, for example, Li 2CuCli, A3 may be converted to A4 using conditions 

5 similar to those used in the Al to A2 conversion -- i.e,, by methylalumination followed by exposure 

to 12. A4 may be cross-coupled with 4-trimethyl silyl -3b-butytw agnesium bromide followed by 

desilvIation to yield A5. Such cross-couplings may be accomplished using copper catalysts such 

as, for example, Li 2CuCL. Such desilylation reactions may be accomplished usin, fo example, 

methanolic KOH. A5 may then be converted to phytol via methylalumination, complexation with 

10 n-BuLi, and treatment with (C1 2 0) (Scheme I): 

Methylalum at6on 

1A12 

Atlz 

Coupling w ith 3-but gnesium bromid Methylal uminat ion 

-i2 

A3 

Coupling with 4-rimethyisilyl-3-burynyimagnesium bromide 

A4 

n-BuLi, (CH~Otn 

A5 

HO 

phytol 

Scheme I 

[02841 The enantioselective syntheses of phytol and phytol-like compounds are described in, for 

example, Shouquan Huo et al., Organic Letters, 3(21):3253-3256 (2001), which is herby 

15 incorporated by reference.  

Compounds of Formula (II) 

[02851 The compounds of Formula (II) may be prepared in general by methods known to those 

skilled in the art. Scheme II below illustrates synthetic routes to the compounds of Formula (II).  

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

schemes below.  

[02861 The synthesis of Formula (II) compounds can be accomplished beginning with 

condensation of A6 and A7 catalyzed by a Zn catalyst, such as zinc chloride, to generate A8. A8 

5 may be converted to A9 via NaB-4/CeC13 mediated reduction followed by treatment of Ac20. A9 

to A1O conversion may be achieved by treatment of A9 with 1,8-iazabicyclo[5.4.0]undec-7-ene 

(DBU). A1 may be treated with a lithium reagent, R?-Li, to generate compounds of Formula (II), 

where R2 is a CC alkyl, 62 -C6 alkenyl, or C0-C6 atkvnyi group. Alternatively, AO may he 

treated with Diisobutylaluminium hydride (DIBAL--I) to generate compounds of Formula (II), 

10 where R? is H.  

[0287] In one embodiment, one or tore compounds of Formula (II) can be prepared according to 

Scheme II.  

tR R1  1) NaBH 4, CeCI 3; R1 R1 O R1 CO2Et Zn catalyst CO2Et 2) Ac2O CO2Et 
1 O R1  0R AcO R 

A6 A7 A8 A9 
R RR 2-Li 

DBU R Ra CO 2 Et (e.g., Li R1 R, O 
to make compound 6), 

R1  (or reduction conditions 
using DIBAL-H R, 

A10 when R2 is H) 

Scheme II 

15 Compounds of Formula (I1I) 

[0288] In one embodiment, one or more compounds of Formula (II) is prepared by acylation of 

alcohol All with acyl compound A12 bearing leaving group LG to afford product A13 (Scheme 

IIU): 

Me Me 0 

Me OH + LG> R ' Me -O R 
0 

Al1 A12 A13 

20 

Scheme III 

[02891 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., 

A-succinamide or that associated with dicyclohexylcarbodiimide), and the like. In certain 

25 embodiments, acyl compound A7 is an acid anhydride; that is LG is -OC(O)R. In some 

embodiments, acylation conditions also employ an inorganic or organic base, Suitable bases 

include those recognized in the art for such reactions, and include but are not limited to alkaline and 

alkaline earth metal carbonates (such as Na2CO3, K2,CO 3, CaCO,, etc.) arid bicarbonates (such as 

NaHCO3, - CO3 etc.). Other suitable bases include amine bases, such as ammonia, ammonium
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hydroxide, triethylamine, pyridine, piperidine, pyrrolidine, 2,6-lutidine, 

1,8-diazabicycloundec-7-cne (DBU), 4-(dimethylamino)-pyridine, etc.  

[02901 In one particular embodiment, A12 is an acid halide, such as an acid chloride or bromide, 

and the acylation reaction proceeds in the presence of an amine base, such as triethylarnine, 

5 pyrdine, piperidie, pyrrolidine, 2,6-hutidine, 1,8-diazabicvcloundec-7-ene (DBU), 

4-(dimethylarino)-pyridine, etc 

[02911 In another embodiment, A12 is an activated ester and acylation proceeds under mild 

conditions that do not result in the generation of strong acids.  

[0292] A12 can be prepared from the corresponding carboxylic acid using routine methods 

10 known in the art, 

Conmpounds of Formula (IV) 

[0293] The compounds of Formula (IV) may be prepared in general by methods known to those 

skilled in the art. Scheme IV below illustrates synthetic routes to the compounds of Formula (IV).  

15 Other equivalent schemes, which will be readily apparent to the ordinary skilled organic chemist, 

may alternatively be used to synthesize various portions of the molecules as illustrated by general 

schemes below.  

[0294] The synthesis can be accomplished beginning with treatment of A15 with NaH, followed 

by addition of absolute EtOH and A14, to generate Al16. A16 may be converted to A17 via Raney 

20 Ni catalyzed reduction. A17 can then be treated with oxalyl chloride to generate acyl chloride A18.  

A18 may be treated with a lithium cuprate reagent, (R2)CuLi, to generate compounds of Formula 

IV, where R, is a C1 -C 6 alkyl, C2-C 6 alkenyl, or C2-C 6 alkynyl group. Alternatively, A18 may be 

treated with LiAi(O-t-Bu)H to generate compounds of Formula IV, where R 2 is H (Scheme IV): 

0 0 

O + y NaH, EtOHOH Raney Ni R 
< I ~~+ RCh abtHO 

x X:1, a , 1 x1: -\j OH 

Y Y Y 
A14 A15 A16 A17 

Oxalyl Chloride O (R2)2 CuLi 

K -\ RCI or LiA(O-t-Bu)3H K - R2 
2 i iH (e.g., in x- : 

compound 8) y 

A18 

25 Scheme IV 

Examples 

[0295] In order that this invention be more fully understood, the following e 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 invention in any way.
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[02961 The test compounds used in the following examples may be obtained from commercial 

vendors for synthetic and natural compounds, such as VitasM, ChemDiv, ChemlBridge, 

Chromadex, Sigma Aldrich, Penta, Spectrum Chemical, Vigon, and Indofine.  

[0297] The taste test panelists used in the following examples were screened based upon and 

5 selected for their ability to perceive the bitter taste associated with potassium chloride. Only 

panelists capable of perceiving bitter taste participated in the following taste tests.  

[0298] Due to the complex nature of taste perception in subjects and the inherently subjective 

nature of the following experiments, individual taste test trials may yield different results for a 

given compound. The data presented in the following Examples is illustrative of the taste testing 

10 results observed.  

[0299] The taste testing experiments below were conducted with panels of varying size (ie., 

panels comprising varying numbers of panelists).  

Example 1 Effect of test compounds onjheperception ofbitter taste of KCI solid-matrix 
15 foodstuffs in humans usinggiLatin Siquarreitwo-alterntive forced choice method 

'L;tin-Square-2AFC, 

[0300] The effect of the test compounds on the perception of the bitter taste of KCI in 

solid-matrix foodstuffs in humans was evaluated using a "chew and spit" test using a Latin 

Square-2AFC testing method as follows, 

20 [0301] Two types of marinades containing Prague powder, sugar, EvianTh water, KCI and/or 

NaCl in water were prepared. One marinade contained 80% KCi:20% NaCl (by weight) (i.e.  

marinade concentration of about 10.9% KC to give a KCl concentration of about 1.6% in the final 

food product). A second marinade contained 60% KCi:40% NaCl (by weight) (hie.. marinade 

concentration of about 8.2% KC to give a KCl concentration of about 1.2% in the final food 

25 product). Compound stock solutions were prepared by dissolving an amount of test compound in 

ethanol or water (depending on the solubility of the compound) to create a 5mg/mL stock 

compound solution, Enough ethanol was added to each stock compound solution to generate a final 

stock compound solution containing 1% ethanol. The marinade, the stock compound solution and 

ground turkey were added to a mixing bowl, mixed at low-speed for about 2 minutes, and then 

30 mixed at high-speed for about 5 minutes. The marinated turkey mixture was divided into one 

pound aliquots, vacuum sealed into food saver bags, and allowed to marinate for about 2 hours in a 

refrigerator. The vacuum-sealed turkey was then cooked in an about 86C water bath for about 30 

minutes. If after about 30 minutes, the internal turkey temperature had not reached about 170"F, the 

vacuum-sealed turkey was cooked for about an additional 5 minutes. The vacuum-sealed turkey 

35 was then refrigerated for about two weeks before taste testing. KCl standards were similarly 

prepared by dissolving KCI in the marinade without adding any test compound during the turkey 

preparation. NaCl standards were similarly prepared by dissolving NaCI in the marinade without 

adding any test compound during the turkey preparation (NaC standards did not contain any KCI).
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[03021 The panelists tasted portions by chewing and spitting. In order to eliminate 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 in several discrete taste test 

experiments. Panelists were asked to rinse with Poland SpringTM water, eat a cracker, and wait 

5 about 10 minutes between samples. In each case, the panelists were asked to choose the sample 

that tasted less bitter. Illustrative results presented in Table 1.  

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

.... C.ne Of cone. of Com ou d C ne At W hich....................  
-K.CI In Tetd in.pp At LeU 50% cone, a90RWhic At 

Mainde1 (36 69)lst ofPaelst 1es 0 fPali 

(Conlae, .....f.... dic r i'dc eaem Ds e n d D se n d D c e s 

10.9 1(35694)f" sf 

(S.lid pae0st testd) 10trTst pm 
Turke ((p'pm) 

0.1 (36/69) .I10 
6 10.9% 1 (35/69) 2 

(1.6%) 10 (48/69) 1 
20 (32/69) 
0.1(33/69) 01 1 

10.9% 1 (42/69 20 
(1.6%) 10(2 (3,9 

___________ ~~20 (23,9)____ ____________ 

0,1 (4263') 010 

109% 1 (37/78) 20 8 
(1.6%7) 10 (47/78) 

___________20 (42/78) 

Standard 

10 Example 2 E'ffec of tst compounds on the perception of bitter taste of KCl food product in 
humans using Latin Square two-alterative forced choice tmethod (Latin Square
2AFC).  

[0303] The effect of the test compounds on the perception of the bitter taste of KGl in prepared 

food products in humans was evaluated using a "chew and spit" test using a Latin Square-2AFC 

15 testing method as follows.  

[.304] Edible KCI food products ("KC1 test food product") were prepared according to the 

following instructions. 6 cups water were boiled in stainless steel pot to a 'roiling' boil. Once a 

roiling 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 -as boiled for 8.5 minutes 

20 and drained in a stainless 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 returned to the
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stainless steel pot, and 56 grais (4 tablespoons) Land O'LakesTM unsalted butter was added to the 

hot pasta. When the unsalted butter was half melted, 39.5 grams cheese powder (containing the 

KCi) was added in the center of the pasta. Separately, test compound was diluted in I ml of 

propylene glycol (PGi; alternatively the test compound may also be diluted in a milk stock solution 

5 or a butter oil stock solution) and the resulting solution added to 99 ml of milk. 63 ml of the 

PG/milk solution was poured around cheese powder and gently folded into the pasta with a stainless 

steel spoon in order to avoid cheese clumping on spoon. KCG standards were similarly prepared by 

adding milk without any test compound NaCl standards were similarly prepared by adding cheese 

powder comprising NaCl and milk without any test compound (NaCG standards did not contain any 

10 KC).  

[0305] The panelists tasted portions by chewing and spitting. In order to eliminate 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 in several discrete taste test 

experiments. Panelists were asked to rinse with Poland SpringTM water, eat a cracker, and wait 

15 about 10 minutes between samples. In each case, the panelists were asked to choose the sample 

that tasted less bitter. Illustrative results presented in Table 2.  

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

C.one of Cone. at Which Cone4 at Which At 
Cone, Of KUl in (Amfpouind A es 0 f Lat5%o 

Cheese Ponwder .ite inpPanelists Panelists 
.......m p o. ........u.n d. .. .. .... - # ....p. ..i.t 

(Cone, OIf (Cl 1mn ( t aeit Discerned Discerned 
Final Prepared dsunoDecrease in Decrease in Bitter 
Food Prtnt)t er~t Bitter Taste Taste and pg 1 

10(2850) 10 5 5.7% (0.34% 0 /4) _________ _________ 

Standard 5 07 (49
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CLAIMS 

1. A composition comprising i) a bitter tastant selected from KCl and potassium lactate, 

and ii) a compound according to Formula (I): 

R R R R 

R XH 

Formula (I); 

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

wherein, as valence and stability permit: 

X is S or 0; 

each R is independently H, C1 -C6 alkyl, C2 -C6 alkenyl, or C2-C6 alkynyl; 

wherein the dotted bond indicates an E or Z double bond; or a combination of any of the 

foregoing compounds, and 

wherein the composition is edible and wherein the bitter taste of the bitter tastant is 

reduced.  

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

X is S or 0; 

each R is independently H, C1-C3 alkyl, C2 -C3 alkenyl, or C2-C3 alkynyl; and 

wherein the dotted bond indicates an E or Z double bond; or a combination of any of the 

foregoing compounds.  

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

X is 0; 

each R is independently H, C1-C3 alkyl, C2 -C3 alkenyl, or C2-C3 alkynyl; and 

wherein the dotted bond indicates an E or Z double bond; or a combination of any of the 

foregoing compounds.  

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

X is S or 0; 

each R is independently H or C1 -C3 alkyl; and 

wherein the dotted bond indicates an E or Z double bond; or a combination of any of the 

foregoing compounds.  

5. The composition according to claim 1, wherein as valence and stability permit:
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X is 0; 

each R is independently H or C1 -C3 alkyl; and 

E or Z double bond; or a combination of any of the foregoing compounds.  

6. The composition according to claim 1, wherein said compound according to Formula (I) 

is selected from: 

Compound 

1OH 

Compound 

2 O 

Compound 

3 O 

Compound 
O 

4 

and 

Compound 

5 

or an enantiomer or diastereomer thereof, or a combination of any of the foregoing compounds.  

7. The composition according to any one of claims 1-6, wherein the bitter tastant is KCl.  

8. The composition according to any one of claims 1-7, wherein the composition further 

comprises one or more components selected from the group consisting of: NaCl and sodium 

lactate.  

9. A food product comprising the composition according to any one of claims 1-8.
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10. A method of preparing an edible composition comprising a bitter tastant selected from 

KCl and potassium lactate, said method comprising: 

(a) providing a comestibly acceptable carrier; and 

(b) adding to said comestibly acceptable carrier a compound according to 

Formula (I) as defined in claim 1, or a comestibly or biologically acceptable salt thereof, or an 

enantiomer or diastereomer thereof, or any one of Compounds 1-5, or an enantiomer or 

diastereomer thereof, or a combination of any of the foregoing compounds; 

wherein said bitter tastant is provided in the comestibly acceptable carrier or said bitter 

tastant is added to the comestibly acceptable carrier.  

11. The method according to claim 10, wherein the bitter tastant is KCl.  

12. The method according to claim 11, wherein the bitter tastant is potassium lactate.  

13. The method according to any one of claims 10-12, wherein the edible composition 

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

sodium lactate.  

14. A method of reducing an amount of NaCl in an edible composition comprising: 

(a) replacing a portion of NaCl used in preparing said edible composition with an 

amount of KCl; and 

(b) incorporating into the edible composition an effective amount of a compound 

according to Formula (I) as defined in claim 1, or a comestibly or biologically acceptable salt 

thereof, or an enantiomer or diastereomer thereof, or any one of Compounds 1-5, or an 

enantiomer or diastereomer thereof, or a combination of any of the foregoing compounds, to 

produce an edible composition with reduced NaCl.  

15. The method according to claim 14, wherein the amount of compound incorporated into 

the edible composition is sufficient to permit replacement of the amount of NaCl present in the 

edible composition by up to 25%, 50%, 7 5 % or 100%.  

16. The method according to claim 14 or 15, wherein the edible composition with reduced 

NaCl maintains a salty flavor.  

17. A method of reducing an amount of sodium lactate in an edible composition 

comprising:
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(a) replacing a portion of sodium lactate used in preparing said edible 

composition with an amount of potassium lactate; and 

(b) incorporating into the edible composition an effective amount of a compound 

according to Formula (I) as defined in claim 1, or a comestibly or biologically acceptable salt 

thereof, or an enantiomer or diastereomer thereof, or any one of Compounds 1-5, or an 

enantiomer or diastereomer thereof, or a combination of any of the foregoing compounds to 

produce an edible composition with reduced sodium lactate.  

18. The method according to claim 17, wherein the amount of compound incorporated into 

the edible composition is sufficient to permit replacement of the amount of sodium lactate 

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

19. The method according to claim 17 or 18, wherein the edible composition with reduced 

sodium lactate has the same shelf life as an edible composition comprising the full amount 

sodium lactate.  

20. A method of reducing sodium intake of a subject, the method comprising: 

(a) replacing an amount of a sodium salt selected from NaCl and sodium lactate 

used in preparing an edible composition with an amount of a potassium salt selected from KCl 

and potassium lactate; and 

(b) incorporating into the edible composition an effective amount of a compound 

according to Formula (I) as defined in claim 1, or a comestibly or biologically acceptable salt 

thereof, or an enantiomer or diastereomer thereof, or any one of Compounds 1-5, or an 

enantiomer or diastereomer thereof, or a combination of any of the foregoing compounds.  

21. The method according to claim 20, wherein the sodium salt is NaCl and the potassium 

salt is KCl.  

22. The method according to claim 20, wherein the sodium salt is sodium lactate, and the 

potassium salt is potassium lactate.  

23. The method according to any one of claims 20-22, wherein the method further 

comprises: (c) identifying a subject in need thereof.  

24. The method according to any one of claims 20-23, wherein the amount of compound 

incorporated into the edible composition is sufficient to reduce sodium intake by up to 25%, 

50%, 75% or 100%.
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25. A method of reducing bitter taste attributed to a bitter tastant in an edible composition, 

wherein said bitter tastant is selected from KCl and potassium lactate, said method comprising: 

(a) providing an edible composition comprising the bitter tastant; and 

(b) adding an effective amount of a compound according to Formula (I) as 

defined in claim 1, or a comestibly or biologically acceptable salt thereof, or an enantiomer or 

diastereomer thereof, or any one of Compounds 1-5, or an enantiomer or diastereomer thereof, or 

a combination of any of the foregoing compounds, to the edible composition generated in (a) 

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

26. A method of reducing bitter taste attributed to a bitter tastant in an edible composition, 

wherein said bitter tastant is selected from KCl and potassium lactate, said method comprising: 

(a) ingesting an effective amount of a compound according to Formula (I) as defined in 

claim 1, or a comestibly or biologically acceptable salt thereof, or an enantiomer or diastereomer 

thereof, or any one of Compounds 1-5, or an enantiomer or diastereomer thereof, or a 

combination of any of the foregoing compounds, before, along with, or after the edible 

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

27. The method according to claim 25 or 26, wherein the bitter taste induced by the bitter 

tastant is reduced by up to 25%, 50%, 7 5 % or 100% 

28. The method according to any one of claims 25-27, wherein the bitter tastant is KCl.  

29. The method according to any one of claims 25-28, wherein the edible composition 

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

sodium lactate.  

30. A method of preserving an edible composition comprising: 

(a) providing the edible composition; and 

(b) incorporating into the edible composition potassium lactate and an effective 

amount of a compound according to Formula (I) as defined in claim 1, or a comestibly or 

biologically acceptable salt thereof, or an enantiomer or diastereomer thereof, or any one of 

Compounds 1-5, or an enantiomer or diastereomer thereof, or a combination of any of the 

foregoing compounds.  

31. A method of reducing an amount of sodium in an edible composition while preserving 

the edible composition, the method comprising:
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(a) replacing a portion of sodium lactate used in preparing said edible 

composition with an amount of potassium lactate; and 

(b) incorporating into the edible composition an effective amount of a compound 

according to Formula (I) as defined in claim 1, or a comestibly or biologically acceptable salt 

thereof, or an enantiomer or diastereomer thereof, or any one of Compounds 1-5, or an 

enantiomer or diastereomer thereof, or a combination of any of the foregoing compounds.  

32. The method according to any one of claims 10-3 1, wherein the edible composition is 

selected from the group consisting of a food product, a consumer product, and a pharmaceutical 

composition.  

33. A method of inhibiting, reducing, or eliminating perception of a bitter taste in a subject, 

wherein said bitter tastant is selected from KCl and potassium lactate, said method comprising: 

(a) placing a compound according to Formula (I) as defined in claim 1, or a 

comestibly or biologically acceptable salt thereof, or an enantiomer or diastereomer thereof, or 

any one of Compounds 1-5, or an enantiomer or diastereomer thereof, or a combination of any of 

the foregoing compounds in an-oral cavity of the subject.  

34. The method according to claim 33, wherein the bitter taste is due to KCl.  

35. A consumer product comprising: 

(a) a bitter tasting ingredient, wherein said bitter tasting ingredient is selected 

from KCl and potassium lactate; and 

(b) a compound according to Formula (I) as defined in claim 1, or a comestibly or 

biologically acceptable salt thereof, or an enantiomer or diastereomer thereof, or any one of 

Compounds 1-5, or an enantiomer or diastereomer thereof, or a combination of any of the 

foregoing compounds.  
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