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(12) A method as herein described, including under (10} and (11), wherein the off-
note pro\/iding ingredient comprises one or more artificial sweetener selected from
aspartame, acesuifame K, saccharin, sucralose, and sodium cyclamate.

30

(13) A method of as herein described, including under (10) to (12), wherein the off-
note providing ingredient comprises one or more sweetener selected from stevioside
swingle extract, glyccerhizin, periilartine, naringin dihydrochalcone, nechesperidine

dibydrochalcone, mogroside V, rubusoside, rubus extract, and rebaudioside A.
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linking the ring to the acid group tends to increase the off-note
bl ocking activity. 15 According to certain enbodi nents, these
conpounds Woeoganeiogul arly useful for bl ocking the bittrRIT/Clifossi®0 S5

bl ocking activity. Furthernore, 5-ring structures (cycl opentane) tend
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DETAILED DESCRIPTION

20 The off-note blocking compounds provided herein include the following off-
note blocking compounds: 4-(2,2,3-trimethylcyclopent-3-enyl)but-2-enoic acid, 4-
(2,2,3-trimethylcyclopentyl)butanoic acid, 4-(2,2,6-trimethylcyclohexyl)butanoic acid,
3-(2,2,6-trimethylcyclohexyl)propanoic acid, 2-(3,4-dimethylcyclohexyl)acetic acid, 2-
methyl-4-(2,8,6-trimethylcyciohex-2-enyl)butanocic acid, and 1-methyl-2-((1,2,2-

25  trimethylbicyclo[3.1.0]hexan-3-ylmethyl)cyclopropanecarboxylic acid.

The chemical structures of these compounds are indicated below:
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O 4-(2,2,3-trimethylcyclopent-3-enyl)but-2-enoic acid

(including (E}-4~(2,2,3-trimethylcyclopent-3-enyl)but-2-enoic acid), and (2)-4-(2,2,3-
30 trimethylcyclopent-3-enyl)but-2-enoic acid)

O

4-(2,2,3-trimethylcyclopentyl)butanoic acid

1
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HO (E)-4-(2,2,3-trimethyl cycl ohex-3-enyl ) but-2-enoic acid Od 0
2,2-dinmethyl-4-(2,2,3-trinethylcycl opentyl)butanoic acid OH O
3, 3-di net hwD-2408(129126 3- t r i met hyl cycl opent yl ) but anoi ¢ aciECT/G#008/000135
4- (1- met hyl bi cycl o[ 3. 1. 0Xhexan- 2- yGout anoi ¢ aci d 111 O ACH
1-nmethyl-2-((1 ,2,2-trinethyl bicycl o[ 3. 1. 0] hexan- 3-

yl ) met hyl ) cy r opangcar boxylic acid
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OH
4-(2,2,6-trimethylcyclohexyl)butanoic acid

Ji

OH

g

3-(2,2,6-trimethylcyclohexyl)propanoic acid

OH
O 2-(3,4-dimethylcyclohexyl)acetic acid

gy

2-methyl-4-(2,6,6-trimethylcyclohex-2-enyl)butanoic acid

CH

%,

1-methyl-2-((1,2,2-trimethylbicyclo[3.1.0]Jhexan-3-
yl)methyl)cyclopropanecarboxylic acid.

Without wishing to be bound by theory, the presence of 1 to 3 cyclopropyi
groups at the 5-ring or 6-ring part of the off-note blocking compound and/or the linker
linking the ring to the acid group tends to increase the off-note blocking activity.
According to certain embodiments, these compounds are particularly useful for
blocking the bitter off-note blocking activity. Furthermore, 5-ring structures
(cyclopentane) tend to have higher activities than the related 6-ring structures
(cyclohexane).

According to certain embodiments, the following groups of compounds may
also be useful for off-note blocking in consumables:

One or more compound selected from (E)-3-(1 -(2,2,3-trimethylcycldpent—3-
enyl)cyclopropyl)acrylic acid, (E)}-4-(2,2,3-trimethylcyclohex-3-enyl)but-2-enoic acid,
(E)-4-(2,2,3-trimethyicyclopentylibut-3-enoic acid, (E)-4-(2,2,3-
trimethylcyclopentyl)out-2-enoic acid, 1-methyl-2-((1,2,2-trimethylbicyclo[3.1.0jhexan-



i1 k* OH A 2-((1, 4-di net hyl bi cycl o[ 3. 1. 01lhexan-2-yl ) net hyl)-1-

met hyl cycl opr opanecar boxylic acid NI lip O OH A

2- (14( 1- nrevbybisiiggnes o[ 3. 1. Olhexan- 2-yl ) et hyl ) cycl opr opdr)creos/mossi d
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3-ylimethyl)cyclopropanecarboxylic acid, 2,2-dimethyl-4-(2,2,3-
trimethylcyclopentyl)butanoic acid, 2-{(1,4-dimethylbicyclo[3.1.0]hexan-2-yl)methyl)-
1-methylcyclopropanecarboxylic acid, 2-(1-((1,2,2-trimethylbicyclo[3.1.0lhexan-3-
yl)methyl)cyclopropyl)propanoic acid, 2-(1-((1-methylbicyclo[3.1.0)hexan-2-

5  yhmethyl)cyclopropyl)acetic acid, 3,3-dimethyl-4-(2,2,3-trimethylcyclopentyl)butanoic

acid, and 4-(1-methylbicyclo[3. 1.0]hexan-2-yl)butancic acid.

The chemical structures of these compounds are shown below.

Structure Narme

(E)-4-(2,2,3-trimethylcyclopentyl)but-3-enoic acid

o
T

(E)-4-(2,2,3-trimethylcyclopentyl)but-2-enoic acid

Q
o

{1

(E)-4-(2,2,3-frimethylcyclohex-3-enyl)but-2-enocic acid

3
&)
g

2,2-dimethyl-4-(2,2, 3+rimethyleyclopentyllbutancic acid

8]
I

3,3-dimethyl-4-(2,2 3-trimethylcyclopentyl)butanoic acid

o
3

i

4-(1-methylbicyclo[3.1.0lhexan-2-yl)butanoic acid

O
o
€I

1-methyl-2~((1,2,2-trimethylbicyclo[3.1.0]hexan-3-
ylmethyl)cyclopropanecarboxylic acid

@]
X

2-((1,4-dimethylbicyclo[3.1.0]hexan-2-yl)methyl}-1-
methylcyclopropanecarboxylic acid

(99

2-(1-((1-methylbicyclo[3.1.0]hexan-2-ylmethyl)cyclopropyl)acetic
acid

O ;
o
I




2-(14(1,2,2-trinethyl bicycl o[ 3. 1. 01hexan- 3-
yl ) met hyl ) cycl opropyl ) propanoic acid TOH |l e 0 HO * Ah?

(E) - 3- (1- (@p2p@Aangveret hyl cycl opent - 3-enyl ) cycl opr opyl ) FOTYCH08AD0 135
According to further enbodi nents, the follow ng group of conpounds
may al so be useful in off-note bl ocki ng in consunabl es:
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(BE)-4-(1- ne Olhexan 2-yl)but-3-enoic acid,
(E)-4-(7-nethylspiro[2 AThelrL-ﬁ- end-yl)bhut-2-enoi ¢ acid

(E)-4-(7-mét hylspiro he B3GR 3-rimethaeysionentB-eyByydpnrapyacrylic acid
met hyl spi rq[ 2. 44] hept -y@Qbut - 2- enoi ¢ aci d,

(E) - 4- (5- nethl spir ] oct{- 7- en- 4- yCbut - 2-enoi c acid,
1-(2-(7-methyl spir 41hept an- 4- Aet hyl ) cycl opr opanecar boxyl i c
10aci d,

2( (6. 7" o et gl s hiund 05810 s SUTRIGNRS BB LA 901 2P 3RS a" box
2- (1- ((1, 4- deefatinpffnots/oagr®. il c@jshimebies:2- y1) net hyl ) cycl opr opyl ) propan
oic acid, (7

2- (14(1- et R TR e o) HaT e ey B e S e R S )
R bR fe e B o NS AR I O U

and 4- (7- neiisidiciop. ?Oﬁéhﬁpﬁ@ﬁbtﬁ"s)@nbfé%ﬁﬂE)ﬁ-@%&hgléﬁr&fﬂ?}h&ﬂ%ﬁal

structures
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of the

und

S

4-yhbut- 2-enc():|c ggd (E)-4-(?—methypsp\lltycr>][2 4]heptan-4-yhbut-3-enoic acid, (E)-4-(7-
methylspiro[2.4]heptan-4-yl)but-2-enoic acid, (E)-4-(8-methylspiro[2.5]oct-7-en-4-
yl)but-2-enoic acid, 1-(2-(7-methylspiro[2.4Jheptan-4-yl)ethyi)cyclopropanecarboxylic
acid, 2-((8,7-dimethylspirof2.4]heptan-4-ylmethyl)-1-methyicyclopropanecarboxylic
acid, 2-(1-((1,4-dimethylbicyclo[3.1.0lhexan-2-ylymethylcyclopropyl)propanoic acid,
2-(1-((1-methylbicyclo[3.1.0lhexan-2-yl)methyl)cyclopropyl)acetic acid, 2-(1-((7-
methylspiro[2.4]heptan-4-yl)methyl)cyclopropyl)acetic acid, and 4-(7-
methylspiro[2.4]heptan-4-yl}outanocic acid.

The chemical structures of these compounds are shown below.

Structure

name

(E)-4-(7-methylspiro[2.4]hept-6-en-4-yl)but-2-enoic acid

(E)-4-(8-methylspiro[2.5]oct-7-en-4-yl)but-2-enoic acid

4-(7-methylspiro[2.4]heptan-4-yl)butanoic acid

2-(1-((7-methylspiro[2.4]heptan-4-yl)methyl)cyclopropyhacetic
acid




nane 0 HO Ake
acid HO A4100

acid .
a0 OH

5

(E)-4-(7-nmethyl spiro[ 2. 41hept - 6- en- 4- 14) but - 2- enoi ¢
(E)-4-(8-nethyl spiro[2.5] oct-7-en-4-yl)but-2-enoic
0 WH 2des(17910®t hyl spi ro[ 2. 4] hept an- 4-yl ) but anoi ¢ raxavEH2008/00013YV .

S
(@]

2-(1-((1-methylbicyclo[3.1.0]hexan-2-yl)methyl)cyclopropyl)acetic

acid

2-((6,7-dimethylspiro[2.4]heptan-4-yl)methyl)-1-
methylcyclopropanecarboxylic acid

1-(2-(7-methylspire[2.4]heptan-4-y)ethyl)cyclopropanecarboxylic
acid

(E)-1-(2-(7-methylspiro[2.4]heptan-4-
ylvinyheyclopropanecarboxylic acid

2-(1-((1,4-dimethyibicycio[3.1.0]Jhexan-2-
yhmethyl)cyclopropyl)propancic acid

(E)-4-(7-methylspiro[2.4]heptan-4-yl}but-3-enoic acid

(E)-4-(7-methylspiro[2.4]heptan-4-yl)but-2-enoic acid

(E)-4-(1-methyibicyclo[3.1.0Thexan-2-yl)but-3-enoic acid

(E)~1-(2-(1-methylbicyclo[3.1.0lhexan-2-
yi)vinyl)cyclopropanecarboxylic acid

Most compounds can be synthesized easily by methods well known in the art, or as

indicated below or in the examples herein.

Synthesis of 2-methyl-4-(2,6,6-trimethylcyclohex-2-enyl)butanoic acid:

2-methyl-4-(2,6,6-trimethylcyclohex-2-enyl)butanoic acid can be synthesized in one

step from 2-methyl-4-(2,6,6-trimethylcyclohex-2-enyl)outanal analoguously to the

synthesis pathway as described by Ochiai et al. 1989, Journal of Organic Chemistry,

54(20), 4832-40.




2- (14(7-net hyl spiro[ 2. 4] heptan 4-yl)net hyl)cycl opropyl)acetic

aci d

WD 2008n19196PCT/ CH2008/ 000135 OH i pA. O

2- (14( 1- rewbybdviagieé o] 3. 1. 0] hexan- 2- yOnet hyl ) cycl opr opyiaecszoes/deissl
o* A OH2((6,7-dinmethylspiro[2.4] heptan-4-yOnet hyl)-1-

met hyl cycl opr opanecar boxylic acid tlr OH
2O NaClO,/NaH,PO/H,0 0
THF/EBUOHL AN OH
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Synthesis of 2-(3,4-dimethylcyclohexyl)acetic acid:

2-(3,4-dimethylcyclohexylacetic acid can be synthesized from 2-(3,4-
dimethylphenyljacetic acid as indicated below using hydrogen and platinumoxide
(Ha/PtO,) as catalyst analoguausly to the synthesis pathway as described by Gault et

al. (1958}, Compt. rend., 246, 123-5.

Hy/PIO,

0 O
HC HO

2-(3,4-dimethylphenyl)acetic acid 2-(3,4-dimethylcyclohexyi}acetic acid

Synthesis of 1-methyl-2-((1,2, 2-trimethyibicyclo[3.1.0]hexan-3-
ylymethyl)cyclopropanecarboxylic acid:

The compound can be synthesized starting from (1-methyl-2-((1,2,2-
trimethylbicyclof3.1.0]hexan-3-yl)methyl)cyclopropylimethanol (aka Javanoi®) using
Ruthenium(lli} chloride and sodium periodate analoguously to the synthesis pathway
as described by Hart et al. 2003, Journal of Organic Chemistry 68(1), 187-190.
Javanol® is commercially available from Givaudan, Vernier, Switzerland.

Q
OH NalO, OH
Javanol®
The synthesis of further compounds is described in examples 2a to 2d hersin below.,

The remainder of compounds can be synthesized analogously, as will be apparent to
the skilled person.

A receptor screen with concentration-response analysis was performed and from
resulfs inhibitory concentration (IC) ICy, values can be calculated by nonlinear



1-(2-(7-met hyl spiro[ 2. 4] hept an- 4-yl ) et hyl ) cydopr opanecar boxyl i ¢ aci d

0 Nirlr IbOH (E)-1-(2-(7-rnethyl spiro[ 2. 4Thept an- 4-

yl ) vi nyl ) cwolzomrapanecar boxylic acid O o] PCT/CH2008/000135

2-(1((1, 4-di net hyl bi cycl o[ 3. 1. 0] hexan- 2-

ypnet hyl ) cycl opropyl ) propanoic acid OH SV Wff OH

(E) 4- (7- mevéyression w13 feptiemt(d= =) (t-(3cEhedewitidd = rinimum signal, d =
2!

T maximum Z.r(_:mell-rﬁrg:| hill coefficient, C = ICs. and x = concentration of antagonist.
I1Csp is the molar concentration of an antagonist which produces 50% of the maximum
possible inhibitory response for that antagonist. A more potent antagonist will have a

5 lower {Cgq vaiue,

Most of the off-note blocking compounds disclosed herein, and in particular, for
example, 4-(2,2,3-trimethylcycliopent-3-enyl)but-2-encic acid, 4-(2,2,3-
trimethylcyclopentyl)butanoic acid, 4-(2,2,8-trimethylcyclohexyl)butanoic acid, 3-
10 (2,2,6-timethylcyclohexyl)propanoic acid, 2-(3,4-dimethylcyclohexyl)acetic acid, 2-
methyl-4-(2,6,6-trimethylcyclohex-2-enyl)butanoic acid, and 1-methyl-2-((1,2,2-
trimethylbicyclo[3.1.0Jhexan-3-y))methyl)cyclopropanecarboxylic acid.have an ICxp in
the range of about 0.1 to 20 micromolar when tested with the TAS2R44 bitter taste
receptor.
16 .
For most food applications, a low ICs, [micro molar] of 0.05 to 10 is desirable,
however, |1Cg of 10 to 25 are still good and above 25 may also still acceptable
depending on the application.

20 Various food ingredients (including ingredients naturally contained in food or
additives admixed to food including flavor ingredients) provide undesirable off-notes.
Particularly undesirable off-notes are the bitter off-notes, metallic off-notes, lingering,
licorice-type and astringent off-notes. The term off-note refers to an unpleasant after
taste that develops over time after consumption of consumables.

25
Other paiticular examples are the bitter and/or metallic and/or astringent and/or
“artificial” off-notes and/or a cloyingly sweet off-note (as opposed to the “cleaner”
taste of sugar) that are associated with a number of artificial sweeteners including
aspartame, Ace K, saccharin, sucralose, and sodium cyclamate. Sometimes these

30 off-notes of artificial sweeteners are described collectively as bitter off-notes.

Further examples of off-note providing ingredients are naturally occurring sweeteners

including stevioside, swingle extract, glyccerhizin, perillartine, naringin

dihydrochalcone, neohesperidine dihydrochalcone, mogroside V, rubusoside, rubus
35  extract, and rebaudioside A

10



0 (BE)-4-(7-methyl spiro[ 2. 4Thept an-411) but - 2-enoic acid

(E)-4-(1-nmet hyl bi cycl o[ 3. 1. 0Thexan- 2- Abut-3-enoic acid O [|bV01-1 0
(B) - 1- ( 2- (Wornmihyilobi cycl o[ 3. 1. 0lhexan- 2- PCT/CH2008/000135
yl) vinyl ) cycl opropanecar boxylic acid Mbst conmpounds can be

synt hesi zed easily by nethods well known in the art, or as indicated
bel ow or i nStihdiribsieraimgdesd offinete [BSyidind mgieslients include cocoa, coffee, caffeine,

2- et hyl - 4- el =2-e ; LC.aeid: .

2ot yl -4 {Forfte %Eﬁﬁ%yc S Tingw By RS VBT, desein sy,

synt hesi zed Prateiarieupsefep, safieylic acid, glucoronolactone, acetaminophen,

2- met hyl - 4- ' - 2= ennl A bt to

t hge sy%t esieg)dﬁ)gﬁt]ﬁ/\ggﬁ@ts’ hﬁlltlalgﬁr: #%E@X@?rgc‘%l @F‘gg’? Qgioxﬁg%'gg&ﬂ %ﬁﬁ% of

Or gani ¢ €heRPEFpigMoL apeiplaliciigggidgmetidigs. saythisine: omowritting 23aw0iBPRIB01 35

gyng hisijs OE%@F(o%pléﬁrﬁsﬂﬁlidﬁﬂaQ?rﬁbﬂé\ﬂ%%%ﬁﬁdg@tir@%bﬁ'ﬁsium, zigc;,floperan%id?,3 .
- (3, 4-di net.hyl cycl ohe acetic acid can .synt hesi z rom 2- (3, 4-

5 f:li net hyl ph'@ﬁVP%/@a’B‘??'@gsal?P Voges &'&‘f‘%geqfnﬁgﬁ‘rb%‘c{@?%"ﬁy‘?ﬂl@g@ﬂmand

pl ati numoxi decl(diay E4tOchin asd euitaéohirt), rainabdip Dunerthyl, Ryardlysedsipgéthislsi s

Egngay as29@&&@?8&@?%@%%%?%&%@%? prgcjﬂ?d?n%)ben%ggéid, 60?QS%Mm 3204rgéte,

aci d2- (30 4- gplysrbate 89 csasivax gid patetsium ctate, $6:Bym beezsiate)pfitric acid, quinine,

y1 et hyt ) oy P deuanbd bR UG e B URIEAN s, s bt i

synt hesi z edx’?iuafq TeAgfionrrsPAUCE. (iP@ilﬁ'gﬂB-Cié"G(amifE,SZBade from pyrrolidine/glucose,

trimethyl bi gpaneikpiode, BéPEANcasd bo ABMY RIS BPERMHIS aa%éttaefFeﬂaziﬁéésﬁ
Javanl e) usin hRut heni u%l ) chloride and sodi um peri odat e
anal oguousl| e?’o W5 NEPHiPhR diaasseniitions S1puloge RYIUNSBE- by Hart et al .

2003, J¢drnal of Organic Chemstry 68(1)1 187-190. Javanole is
comer ci al | ¥nd \a{gc.ﬁiéio%béf%ﬁtnro?en?a!%%?suﬂﬂ %tociy grr nq.i,15 rthe §mn%é%ralng?tgéke them less
apparent or unnoticeable. Ariificial sweeteners will thereby loose their bitter/metallic
taste and/or their cloyingly sweet lingering sweetness and instead taste more like
actual sugar (sucrose).
20
Aspartame is the name for aspartyl-phenylalanine-1-methy! ester, a dipeptide. It is
known under various trademark names including Equal®, and Canderel®. in the
European Uniom, it is also known under the E number (additive code) ES51.

25  Acesulfame potassium (AceK) is the potassium salt of 6-methyl-1,2,3- oxathiazine-
4{3H)-one 2,2-dioxide, an N-sulfonylamide. It is also known as Acesuifame K or
AcekK, or under various trademark names including Sunett® and Sweet One®. In the
European Union it is also known under the E number (additive code) E950.

30  Saccharin is the Na salt of 1,2-Benzisothiazol-3(2H)-one, 1,1-dioxide, an N-
sulfonamide. It is also known under various trademark names including Sweet'n
low®,

Sucralose is the name for 6-dichloro-1,6-dideoxy-B-D-fructo-furanosyl 4-chloro-4-

35  deoxy-o-D-galactopyranoside, which is a chlorodeoxysugar. It is also known by the
trade name Splenda®. In the European Union, it is also known under the E number

11



0 OHNa104 RuCl 3 Javanl (r) The synthesis of further conpounds
I's described in exanples 2a to 2d herein below. 20 The renmai nder of

conpounds wenoea1ayit hesi zed anal ogously, as w || be apegaranbosiodoizhe
skilled person. A receptor screen with concentration-response

anal ysis was performed and fromresults inhibitory concentration (1C)
| G60 val ues (auiilivb ot IESGD Buetaldne hasehioffemte (atseglesigsatod “afertagle’) teat is

function f (Mm%?rﬁ'@%iﬁ&irﬁ:%lif(? ofthb réo&etlmgegaléx\”dé%&gﬁd' aé‘bgé.”“m signal, d

= maxi mum si gn coetfircien
concentration of antagonist. 1C50 is the nolar concentration of an

ant agoni st whi 6 nBledibtkeS AR K Sl d'® BRNIMAHBNEBRRIHR dn'an I:Hb S

response_for that antagonist. A npre potent antagoni st
51 ower | T50N9tEF BE'“QWH@f‘tS(ﬁ" eseRbinSRId qepsunaliesatianged ioriyei Aenrsuiabler os ed
herein, and |n partlcul ar, for exarrpl e, -

4- 2,2,3-tr | cyc ) but enoi ¢, acid, 442, 2, 3-
tr |( met hy| cy e%m;% lﬂ{)lgsnfréf % conusumables cé\n be olrmed that provide the off-
4-(2,2,6-t rnﬂeﬂqck@‘;@hdhﬁ)cﬁln)awraﬂmhgm@%dﬂantﬁrraddttlon to consumables, and

%OE :2,) i gl %Fﬁ?ﬂ%gpygﬁgﬁ g%%?%%égntgpﬁg 'Bi ively, thé off note blockers can be directly

met hyl - ﬁﬂ(za@e@-tolcﬁmmmgbleeycl ohex- 2- enyl ) but anoi ¢ acid, and
1-nmet hyl -2-((1, 2, 2-

trlnethylblcyclo[B . 0] hexan- 3- ypnet hyl ) cycl opr opanecar boxylic
aci d. have alf peolwiarthe gi- neterRieokers o batadded totllgvarompesitions! erdiredilyrio

tested wt hcéﬂ%@mﬁﬁ@@ %161094 thk @hddspabig oFf%?e@to‘PBff-n&% o &ﬁdn@ﬁlbrefd%ﬂ%

applications, a low I C50 [m.cro nolar] desira
however, | CBGugina Pature) ap ai @aawqetenstmidaw %Bwsmw al so still
accept atﬁe depending on the application. 20Various food ingredients

it voa 19 PRRFALERIE 8 HBthofa0h BeRaiekod Ah Steioe, v

of f - not es. Eaarn‘uaceutlaalta;and adyspnoda:hlpmcezﬂ fr-the treathdriladihd) ehdwibd gum, oral

ff t i Ge- d
ostringen SF s add A8 Eiens bRAGES Ao S0t b Tt o, PRaLarpcuciy
taste that ﬂ@/@'p@lms dapiocatfredicts; sago prodistarpaiena pufducts nisisenitipredticts2 5
Qther pagti g pr@as@frggbr%édaro%ueteecomécaa{er@ﬁ@é@{rts ra%& ér‘oﬁufl?cyums

astringent and/or | ci al f-notes oyl n sweet

of f-note (aShesfisoErs. Mputieash Jenia dpss, favras Qsﬁlawgaat)edtsnaws dlewor or
associ at ed ﬂu\bhc@atéwfmaﬁbe@éragé EdritdiRdra cho¥RbE NsShdriag |p\»t$1:lueﬁ treacle
gs partarme, A%ggcté yseggt proJucEs bgklillggr-géwdser saﬁggd Sﬁgé gr?dl?g{sc s%\rfc?rgf %roducts
oneti mes t K
mustard products, vinegar products, sauces (condiments), tobacco products, cigars,
23  cigarettes, processed foods, coocked fruits and vegetable products, meat and meat
products, jellies, jams, fruit sauces, egg products, mitk and dairy products, yoghurts,
cheese products, butter and butter substitute products, milk substitute products, soy
products, edible oils and fat products, medicaments, beverages, carbonated
beverages, alcoholic drinks, beers, soft drinks, mineral and aerated waters and other
30  non-alcoholic drinks, fruit drinks, fruit juices, coffee, artificial coffee, tea, cocoa,
including forms requiring reconstitution, food extracts, plant extracts, meat extracts,
condiments, nutraceuticals, gelatins, pharmaceutical and non-pharmaceutical gums,
tablets, lozenges, drops, emulsions, elixirs, syrups and other preparations for making
beverages, and combinations thereof.

35
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30off-notes of artificial sweeteners are described collectively as
bitter off-notes. Further exanples of off-note providing ingredients
are nat ur alybyosagss i ng sweet eners i ncl udi ng st evi osi decTaOW206/@0135
extract, glyccerhizin, perillartine, naringin dihydrochal cone,
neohesperi di ne di hydrochal cone, nogroside V. rubusoside, rubus 35
extract, andfor e, dscasuiables cortaifing pblassian anp biEsotefblodkbr may Be
providing i J Lhgl QC cof f caf feine, theabronne
G et opi per Aok eHle UMbk bl iy RRE R ke E: oE Rk SRt g
protein, ibuprofen, salicylic acid, glucoronolactone, acetam nophen,
dextr omet hojphane AELhAR toddcrd! Helbtt. leflfhal | 3%, BhR% fhetnd
eryt honyci n)bﬁ 5pgraacet ano ? acé"tE g&ﬁaﬁ%?'?#ﬂgﬁjglgpgg%??%‘%{&%gph%& the

rani tidi Re, PERERSE pssocirteditt eafeineghesbroriapandies gikeionipsrazinga pesisant in

propyl ene gkxig@hodukssl acetin, potassium zinc, |operamnide, |inonin,
fl avonoi des, isoflavones (including genistein and di adzein),
pol yphenol (including catechin and epicatechin), mnt oil, O-nenthol,

?_ydr ?)I é-sed %e@%b_e@bltbdpdétg,tiﬂb?nticmlﬂih eﬁzymnht bdiﬁiﬁfocﬂélfa@é; Srrogaétjs,\tg‘%off-notcej_

i ncl udi ng nzoi c aci assi um sar.bat e, ol.ysor e _,sodi um
and pot assi 8@10%955‘?% ee,adgggg%?ﬂpr%q‘?‘?&ﬁo% em starsF‘gma&%‘?W‘,th S@FW%@?e%r ea
(cont ai héd presehtdnisaid chesse)prodessent i al oils (inclluding thynme, sage,
basil, mnt), Millard reaction products (including cyclic am nes
made from pyrrolidine/glucose, alanine/xylose, proline/sucrose or

al ani ne/ xy| &sey Hreductsy thepifienaté kleckspimee ba ziddessip, subpress thedjiternesamnd one,
t rans- i SohUBLARNRsndidadsBBGed With JBBRRs. idohal S%GEII] bs ﬁéhiﬁ%in%% diabén
bl ockers will block or mask the off-notes and nake them [ess apparent
or unnot i ceBsSM IMFRIF PIRAUEHE- sweet eners will thereby | oose their
bitter/ngtallic taste and/or their cloyingly sweet |ingering

sweet ness and, ) astead taste e |ike actual sugar ucrose). 20
Aspart ame |E‘H¥t§ gﬁglv?%pfvegg RipteBhRRgvcts A ‘[‘Tgﬁﬁ’@lch‘iflm@/s'?ee?qdeﬁ
di peptide. tdsupprdsstharbitierdeds asasdiated with biterpepkidetatresent MAdaitbrogucts.
Equal (r), and Canderel (r). In the European Union, it is also known
under the E nunber (additive code) E951. 25Acesul fane potassium
(AceK) is t hefupaicnsldngredisats userd inGertifisdfydds] {h, cF-nobxkbib thiea riag ke added to
4(311) - oge gu%s‘r@é&%igﬁem@?s sDUbiel With Ihififs ahd atnfodlRE pk%},%i%] a3id
Acesul fanme K'or AceK, or under various trademark names | nc ugi ng
Sunet t O andPQfEels. One(r). In the European Union it is al so known
under the E nunber (additive code) E950. 30Saccharin is the Na salt
of 1, 2- Benzi}gfs10 t hi azol_éﬁ%( 211)-one, 1, 1-dioxide, an N sul fonam de. It
is also kno ilﬁ?ﬁ'ﬂ%‘ie”v % SR OFpoia Sleskar mayrRecaddad 1 SMPREPSSHERININSSH( 1 ) .
Sucr el ose i asdob@terianith dotivesorditeh haditred plesditde @XM pRoddefsr uct o- f ur anosyl
4- chl org- 4- 35deoxy-a-D-gal act opyranosi de, which is a

chl or od %xysugar. It is also known by the trade name SplendaO. In the
Eur opean Uninogonsiratiles edréainikg seivents) ther off-hote Blookarinety be(aaiddd td sipprsade)

s 1inger PEa s phadiged Bk o RSt AN ARELAL or Plafy bBBHhb4E

bitter. progueds.of f - not e bl ockers can be added to consumables to
bl ock.t he undesirabl e off-5notes of ingredients present in said
consunmabl es or added to such consumabl es. Fl avor conpositions for

addi ti of0 t ol"HRESRvaBIcEs theef-mnie Plasles may hatadpedipi syeprens thefitteease

bl ockers andss@eia@fdfwimq{aﬁngh%sehﬂgséiewdﬂ@&@.ﬂ? for addition to
consumabl es, and optionally food grade excipients. Aternatively, the

of f note bl ockers can be directly 10 added to consumabl es.
In neutraceuticals and herb medicines, the off-note biocker may be added to

suppress the bitterness associated with actives or additives present in said products.
35
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In particular, the off-note bl ockers can be added to fl avor
conpositions or directly to consumables to bl ock the undesirable
of f - not es wb 20d8ftisuo6 € provi di ng i ngredi ents including natieEdos000h35
artificial sweeteners added to such consunables. 15 Consumabl es
include all food products, food additives, nutraceuticals,

phar maceut i darensamables gopieibgeelypherstscsuch as hatedhinahd epitatedhing theheffvi ng
gum oral CcabR HEREHES bo 3Bddb il tﬁ%mernegygés%ctattﬁ'vgf#.'tp& Pt ”Ot
limted to, cereal products, rice products, taploca produ

products, bangedientsy oducts, biscuit products, 20pastry products
bread products, confectionery products, desert products, guns,

chew ng gum\% nout h}/)\gsh dental floss, flavored or flavor coat ed
straws, Pl avoFonsHma 98?“%‘85‘%’665?8’68}’%@\?@? a%)BolEHIM SHERte, PelyREkAtaBes,

ibc Es hon % spdlodllmﬁmotetseﬁﬁﬂhﬁatﬁr f.t!diiwﬁ Benzy&i@sthe I@ﬁ@ﬂé&ﬁ[?ﬁker may tbe agded
aki ng- po ice pradu oducts, nustar
product s, :?%%'ﬁ)}?esﬁ rt@dgg%g’ess S‘é'gteﬁ (‘@H a?ﬂéj %S‘P Y&bacco products,

cigars, 25 cigarettes, processed foods, cooked fruits and vegetable

product s, S,
brodct 5 M3 korRIflaR etmtts.ﬂftg%t}% anh%tdehﬁﬁeral %@ée@éen% SRR e
and but iBr aydeiadded th$ltmm§§ &e bﬁterrkessslmdmatattltceofbmtdmsapmamwth said
products, eqtég,g%,ﬁérgpsugpgmfeﬁ{s products, nedi canments, beverages,

car bonat ed bever ages, coholic drinks, beers, soft drinks, mneral
and aerated waters and other 30non-al coholic dri nks, fruit drinks,

fruit juices carelimables aéﬁta“hmg infht QK fr%ﬁtholﬁ@%t PQﬁér?ﬁel) ?.m:t,ﬁe laB@l of Or B
an ex acl s meat

requiring re ti extr

extracts, 8ﬁ D{‘tttEe °ﬁtﬂ‘f’teal§‘e%ﬁ ‘0gy 8¢ a%dé? F‘r‘r%c’re%ﬁ ¢ Rifewgss asseciated
non- phaﬁ&aceuthrttmstborglmnm;ontcabigeécmmé ozenges drops, enul sions,
elixirs, syrups and other preparations for meking beverages, and
conbi nations thereof. 35 For exanple, in consunmabl es containing
pot assi um frheonshimabies eorihioio grinimaythb effadtbedodker mappe edded theuppress
bitterness associated with potassium In
cof fee and ?%?ggé}g?%géj%%%é@dﬂlmggﬁhﬁote bl ocker may be added to
suppress the 5bitterness associated with caffeine, theobron ne,

and/ or gdp ketmraemameee@qtahegeﬂﬁvc.htbmseete@teﬂ%r(@gusép%naﬁae LREQFR
products, in gsa[tlc lar in enz%lme nodi f eese products, the

of f-note YRR rSUGRIPSE cCYSRREE) 8T %%%’efaﬁésvtﬁ 9fi-ota blogker may
associ at ed e tbddai tbtsepprpepmemrrﬂdé@ee@emedlvﬂth%&hﬂbaftbﬁ@@@nd?é.oductS- I'n
soy products, the off-note blocker may be added to suppress the
bitterness and beany off-notes associated with peptides, isoflavones
such as genirstheivingaguinsd partizdamdeptat-bpa tchewing girds, the dilab. biddked rmay-bhé
(hydr ol ysed I . be
ded t 20 suptRatb ARl @b Bhidhelt QobiEhn i ty2d borBADELR BESED olB
present in said products. In functional ingredients used in

fortified fepgheuhBfe®bdmanhg eBPBkSts (& tlﬁf?neaggqééj bh&l, ?rmﬁ w&ﬁﬁotéhe

bitterness associated wth vitam ns and am no rese In sad
products. IR Hf%wd@tﬁqdeaﬁ%suwreesttferbﬂtﬁwesseﬁw@ed w&@th@ee awetzlaito&s
suppress the bi tter ness associated with actives or bitter additives

present ald ucts nsunmabl es cont ai ni ng sol vents, the
D £~ ot 20 b Biee AT totiniRe Fas i Dtos on feg owirafth des Slrga iosterd
with pr opyI enag bglagded io duppreeethenittepiese hbsutRtedoligsfBie ingre8RNE.
products. 30In citrus products, the off-note bl ocker nmay be added to

suppress the bitterness
In consumables containing Maillard reaction products (i.e. cyclic amines made from

proline/sucrose or alanine/xylose, e.g. diketopiperazines), the off-note blocker may
35  be added to suppress the bitterness associated with Maillard reaction products.
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associated with naringin present in said products. In neutraceuticals
and herb nedicines, the off-note bl ocker may be added to suppress the
bi tt er nesswoseaised W th actives or additives presentpdmCisRoshoolss
products. 35 In consunabl es containing pol yphenols such as catechin
and epicatechin, the off-note bl ocker nay be added to suppress the
bitterness dsberriaatiednsundbldstrosiininyeedosmps, thé bff-norriseukabinasbe added
cont ai ni ng g@@; I sor bate, pol ysorbate 80,
sodi um and E%t S%’s%téb%/gg?@gg§as%§cl umg%@rqg@ga t he of f-note bl ocker
may be added to suppress the bitterness assom ated with said
preservatives. I n consumabl es comhapjp g zi nc and ot her. m ner al
suppl enents, the off-note bl ocker 10may be added to suppress the
bitterneSs and netallic off-notes associated with said these m neral

suppl enent s. Wﬁe%ll@#ﬁg%@&p}é%‘bﬁé Qé%rtﬁ‘tatdé%bhbéﬁthér%ﬁlrib% b(d%kg\g

D-nenthol) and citric aci bove 7% the off-note bl ocker
added to suSpRPENEH mrﬂpédﬁw§r@ﬂst§d@séﬂ1a&jthpaweth¢dsmf§mmmma offr

of ingredi e lgaargj a ui t f
bl ocker may bge aﬂc)ilg glﬂgo suppr ess ?% b[yCBt e?nggﬁs&ﬁlssogﬁg edoﬂ"ﬁqﬁes
qui ni ne. 20cansitm3iirablTde exarpliesiang ilstrafivecand shosldtren descdratged as

asparta i C | f aneK cral 0S cl amat e for exanple
beveragterg gﬁw%8&3@0§%§grcwh@egoq{éaetfngdgﬁb@?%g‘@n%lﬁlé bitterness
associated with artificial sweeteners. In chew ng guns,

particul ar type chewi ng guns, the off-note bl ocker may be
25added to gil;%b@éés the bitterness associated with urea contained in
chewi ng gunSensanatexatuatiam inarioymeonswhablessssential oils (e.g. thynme,
sage, basil, mnt), the off- note bl ocker may be added to suppress the
bittern ss assom ated with these essential oils. 30l n consumabl es
cont ai nilA Jieblpekersas hrphsiespriber are tepird by parels efifctodiOfbitirssensitive

bl ocker naypb,@;.hai@ded to suppress the bitterness associated with these
i ngredi ents. I n consunabl es containing Millard reaction products
(i.e. cyclic am nes nade from proline/sucrose or alanine/xylose, e.g.
d |h k e';) opi per Bandlies)are bibiedad eswibe tHy mﬁéf@ﬁceﬁ&)/ofﬁﬁ&@s aﬁigﬁdertrﬁzte%lﬁélﬂagééﬁs
the bittern i it reaction uc I n beer
and consum&%}ﬁ%‘%ﬁ%ﬁ‘h?’ﬁﬁdgﬂwl\{% p@ Ck?h'ém?ﬂsfm @eﬁf%%}d dray be
added t 80 suppnrtesbwithdut offinbtedrlonkess associ ated with hops. EXAMPLES 5
The followi ng exanples are set forth to describe the off-note

bl ocki ng conpounds in further detail and to illustrate the methods of
enpl oying the of f- note bl ocking compounds to bl ock or otherw se mask

of f-notes ip) Asparté-‘rﬁ’élﬁh@%%rﬁ&KéBh?aif@gl { €@y Brigd | ustrative and
shoul d not be construe I ng € conpouhds, consumabl es or
nmet hods in any nmanner. Exanple 1 Sensorial evaluation in various
consunma®$ esThe diet energy drink contained taurin, acesulfame K, aspartame, sucralose,

glucuronolacton, caffeine, B-group vitamins (Niacin, pantothenic acid, B, B12),
aroma, sucrose, glucose, colours

The sample containing the off-note blocker is found to be less bitter compared to the
30  control.

B) Sucrose/glucose-sweetenad energy drink

The diet energy drink contains taurin, glucuronolacton, caffeine, B-group vitamins
35  (Niacin, pantothenic acid, B6, B12), aroma, sucrose, glucose, colours.
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15O f-note bl ockers as herein described are tested by panels of 6 to
10 bitter sensitive panelists. Panelists are asked to describe the
di f f er encewoiznosafifi96ot es and bitter notes between HATeCHROGSAWEL35
with 0.001% (w/wt) off-note bl ocker unless otherw se stated and a
20control without off-note blocker. A) Aspartane/Acesul fanme-K

cont ai ni ng Dhesarplercgytainingike 2ETiote ocker ie frang yo bimierikssouifiates) éxbe less
taurin, acesitlef g dss gl ucur onol act on,

caf fei ne, B-group vi téﬁlﬁﬁgéit%?ﬁgﬁﬁg%ghggt Oe"ni c acid, 66, 612),
aroma, sucrose, glucose, colours The sanpl e containing the

of f-note blocker is found to be less bitter conpared to the
30contr01ﬁ. E) !Sﬁgrose/ | ucose- sweet ened eneny drink The di et
energy drin x “ROg , gl ucuronol acton, caffeine, B-group
vitam ns 35(Ni acin, pantothenic acid, 86, 812), aronm, sucrose,

gl ucose, co ng gl Ni N he  of f-note. bl ocker is
found to ha\j-gg%%g%]egp 'T%? nﬁ@é?oﬁ%o%}lqckg@s tﬁumigorl,ae ERRIPfels 8N 883 | ngent
conpar ed t oastiegenbpempdred i@ cbotead. | ow- sugar cof fee The sanpl e
containing the off-note blocker is found to be less bitter, and | ess
astringent conpared to the control. D) Commercial Vanilla Flavored
Nutriti 6®al Drink Vanilla flavored nutritional drink containi ng

cal ci um casgh Caftherda WaRliAFRVvBrddI@ tdloRal il UM casei nate, vitam ns

and mnerals. The sanplé containing the off-note blocker is found to
be | ess chal ky, to have reduced protein/vitam n induced off-notes

notes, and Venilefldvessl ragditiohaighik c6aMRAG edicht @8GhAB! soydfoteh iagehar i n
sweet ened Cg%og.lrﬁ()f teidrti nﬁ The sagpl e containing the off-note bl ocker
is found to SEETHE VEPFMRANE §RRIYE a reduced after taste conpared
to the ®ntrol. 25F) Loperanide containing mint-flavored

phar maceut i : i l.operam de FIL.CI per 7.5
M servi ng.?q%se oélgg%rﬁ?@'nglxlﬁ)%%gr &?;b%ﬁs%gs %H@tocbc?ﬂgﬁsnﬁa iggﬁ’aﬁ? 0. 004%
(wt/wt). 30'Rducespiplein/\diemiminducay affrmtesfrotesotrd tol bedésesrastringboiwathparedbe

| ess bitterywehiioiespecially the lingering bitter after taste reduced.
G Daytinme cough syrup 35 The dayti me cough syrup contains 325 ng
acet am nophen, 10 ng dextronet horphan 1-1Br, 5 ng phenyl ephrine HC

per 15 20 SEYSidefarin Seteraiiofy ofkigk i ng the of f-note bl ocker is
found to be less bitter.

The sample containing the off-note blocker is found to be less bitter and to have a
reduced after taste compared to the control.

25  F) Loperamide containing mint-flavored pharmaceutical syrup

The syrup contained 1 mg loperamide HCI per 7.5 m| serving. The off-note blocker is
used in a concentration of 0.004% (wt/wt).

30 The sample containing the off-note blocker is found to be less bitter with especially
the lingering bitter after taste reduced.

G) Daytime cough syrup

35  The daytime cough syrup contains 325 mg acetaminophen, 10 mg dextromethorphan
HBr, 5 mg phenylephrine HC| per 15 ml serving.
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H) Dark chocol ate The sanple containing the off-note blacker is found
to be less bitter. 1) Baking Chocol ate (100% Cocoa, Unsweetened) 10
The of f-nowe 2bisoaseé i s used in a concentration of 0.002ZacHdsMD)L35
The sanple containing the off-note bl ocker is found to be | ess
nmetallic, less bitter, especially the al kal oi d/ caffeine-1ike
bitterness is reduced while the upfront, warm 15 woody bitterness
was ret ai neg: mfr%ﬂ f d and cooked
on a burner e%m&ﬁ?&fﬁ% gégﬁffngﬁeobl%ck “SE{% E‘Fcl?l%é '%2% %\ﬁ 20 a
concentration of 0.0005% (w/wt). The sanple containing the off-note
bl ocker is gk dHachigtel €ss bitter. 25 K) Aspartane/ Acesul fane-K
sweet ened plain nonfat yoghurt The yoghurt contained 0.0193% (wt/w)
and acesul fane-K 0.0083% (w/w). The off-note blocker is used in a
concent r at i Ghe eémPle@Baamirp thavbffnwbie. biddrer is &Rt & BOBEAbIREMN] t he

of f-note bl ocker is found to have | ess off-notes conpared to control.
L) Aspartame/ Acesul farne-K Sweetened cola soft drink The off-note

bl ocker is used in a concentration of 0.0063% (wt/w).

2008/ 119196@%%?6 3600138 Cal WehedlEhdl % (B vei ght) Sodi um

Benzoate 0 L 043 Acesul fane-Kk-0. 017

The off-note blocker is used in a concentration of 0.002% (wt/wt).
The sample containing the off-note blocker is found to be less metallic, less bitter,
especially the alkaloid/cafieine-like bitterness is reduced while the upfroni, warm,

15  woody bitterness was retained.

J} Overcooked coffee

Coffee is brewed and cooked on a burner for 3 hours. The off-note blocker is used in
20  aconcentration of 0.0005% (wtiwt).

The sample coniaining the off-note biocker is found to be less bitter.

25  K) Aspartame/Acesulfame-K sweetened plain nonfat yoghurt

The yoghurt contained 0.0193% (wt/wt) and acesuifame-K 0.0083% (wi/wt).
The off-note blocker is used in a concentration of 0.00175

% (wtiwt),
30
The sample containing the off-note blocker is found to have less off-notes compared
to control.
L) Aspartame/Acesulfame-K sweetened cola soft drink
35

The off-note blocker is used in a concentration of 0.0063% (wt/wt).
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Caffeine 0.011 Phosphoric Acid (85% 0.043 Citric Acid (50%cut in
water) 0.017 Caranel Color 0.085 Water Bal ance to 100 The sanple
cont ai ni ngwbhaosafisivaot e bl ocker is found to have | ess ddrawmesodidan
the control. 5 M Sucral ose sweetened cola soft drink The off-note
bl ocker is used in a concentration of 0.0035% (wt/w). sucral ose
cola soft drink % (by weight) Sodi um Benzoate 0.03 Sucrel ose (25%

cut in vatef)y 006 CLECHEGEHIOT PTospierT T AcTd68afeionn
Sodium Benzoate 0.026
Aspartame 0.043
Acesulfame-K 0.017
Caffeine 0.011
Phosphoric Acid (85%) 0.043
Citric Acid (50% cut in water) 0.017
Caramel Color 0.085
Water Balance to 100

The sample containing the off-note blocker is found to have less off-notes than the

control,
5
M) Sucralose sweetened cola soft drink
The off-note blocker is used in a concentration of 0.0035% (wtAwf).
sucralose cola soft drink % (by weight)

Sodium Benzoate 0.03
Sucralose (25% cut in water) 0.06
Caffeine 0.01
Phosphoric Acid (85%) 0.08
Caramel! Color 0.09
Water Balance to 100

10
The sample containing the off-note blocker is found to have less off-notes and be
less bitter than the control.

15
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0.08 Caranel Color 0.09 Water Bal ance to 100 The sanple containing
the off-note bl ocker is found to have |l ess off-notes and be |ess
bitter thawotbgngamwérol. 15 Exanpl es 2a-2xV Synt hesi s @fri@ihosnabt 8s
bl ocki ng conpounds Exanpl e 2a 5Synt hesi s of

4- (22, 3-trinethyl cycl opentyl)butanoi c acid:

4- (2, 2, 3-t r iExambigb @eedxgpent yl ) but anoi ¢ acid was synthesized in three

steps; the f |
2-(2,2,3-tr g hesis of B%%EO% ing compo dset al dehyde (aka canphol enic

al dehyde) to ethyl 4-(2,2,3-trimet hyI cycl opent - 3- enyl ) but - 2- enoat e,
in the secomgambrPg he latter was subjected to a hydrogenation
procedurg ta h I 4 2 2, 3- 10 tr| rret hyl ca/cl opent yl ) but anoi c
acid hylgyaloneatyDbyts (2,2, 3-

trimethyl cymL(Qpea:trwe}lﬁwyalﬁﬁémylmtatﬂnomldfv@Hsr@ﬁthbélzébr ﬁ%ﬁ-@é@teﬁé tﬁ@ﬁl’sﬁm
hydr oxi de (NaOH) and tetrahydrofuran (THF). MI'BE

Pd/ C, H2 Ac@kep reacts 2-(2,2,3-trimethylcyclopent-3-en-1 ~yl)acetaldehyde {aka campholenic

aldehyde) to ethyl 4-(2,2,3-trimethylcyclopent-3-enyl)but-2-enoate, in the second step
the latter was subjected to a hydrogenation procedure to form ethyl 4-(2,2,3-

10 trimethylcyclopentyl)butanoic acid, and in the third step, from the latter, 4-2,2,3-
trimethylcyclopentyl)butanoic acid was formed in presence of sodium hydroxide

(NaOH) and tetrahydrofuran (THF).

0 O
%/rq- //\OH MTBE \é/\ﬁloa Pd/C, Hy
AcOEt
Ph—P~Ph o —_—

l 1N NaOH
THF

Q

Step 1 (formation of ethyl 4-(2, 2, 3-frimethylcyclopent-3-enylbut-2-enoate);

15

To a flame-dried 250 ml round bottom flask campholenic aldehyde (10.0 g, 65.7
mmol) and methyl fertiary-butyl ether (MTBE) (100 ml) were added to give a solution
and the flask was slowly cooled fo 0° C in an ice water bath.
20  (Carbethoxymethylene)triphenyl-phosphorane (22.8 g, 66.0 mmol) was slowly added
to the solution. The reaction mixture was stirred at 0° C for 20 min then stirred at
room temperature for about 24 h. After the reaction was completed, the reaction
mixture was reduced to half its volume in vacuo and 100 m! of hexanes was added.
The flask containing the reaction mixture and hexanes was then placed in an ice bath

25  for 30 min. The reaction mixture was then filtered through a piug of filter paper, celite,
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IN NaOH THF OH 0 15 Step | (formation of ethyl

4-(2,2,3-trinmethvlcycl opent-3-envi)but-2-enoate): To a flanme-dried
250 m rouwd bsxitiows f | ask canphol eni ¢ al dehyde (10.0 g,pcaacH2008/0b135
and nethyl tertiary-butyl ether (MIBE) (100 m) were added to give a
solution and the flask was slowy cooled to O Cin an ice water bath.
20 ( Car bet haligaparitysarniedrii whshied thiph digRBOfIRNRI{ Bxahes, th6® 90 ARWihkn Was
slowy added to the solution. The reaction m xture was stirred at 0 C
for 20 min tHexansyMTBEdTIat corokined elnptes aters eorfoeentratbe it vabdo land Altifed vidhe
reaction was conpleted, the reaction m xture was reduced to half its
vol ume in vdes celnan kboematogriphyei dnidexanes/ Eitlyl eabetaté (AJOER ko gatettivhitng
the reaction m xture and hexanes was then placed in an ice bath 25for
30 mi n. The @&&limsthyleyerané-Swagaur@renphiet(@8.4d, 89%baghn ail.pThegMR data
filter paper, celite, silica, and sand and washed three tines, first
wi th hex2neds infik@lgd eloWand t hen 1:1 Hexanes/ MTBE. The combi ned

el uates werg concentrated in vacuo and purifed via flash col um

chr onat ogr apHyNYIR (800-kiz, EOCIRGK/P2 (ke ar 10.3.40 D) JHY. §-75 (e &t 156 Ha.,
(2,2,3-trinethyl c%/cl 0 ent-3-en§[!%but-2-enoate (13.1 g, 89% as an

oi | . The NVRMhat-2 & IHdi1R dpettbeisom. 20D Aiam( 3db TNEm. 2tDCl 52 (5 392
(dd, J = 10.5 7; Hz, 1H), 5.79 (d, J = 15.1%rlljz, 1H), 5.13 gs, 1H),
4.13 (m 2H) 200377 AP, 3) 0:9 (&, 3y 0Ffys. 3H)g MR75 MHZ CGI3) 3A56.1,
1.24 (t, J= 15, .91 (s, 3H), 0.71 (s, 3 ; 130 NWVR (75 MHz,
cDCl 3) S 1663%5: 3%316?211%71(2@;3: P9$, 3?-%?@.%8?’5-%5%269: 265, 99- 49, 128; WS
32. 9, Zq 5, n%Lngz 14.0, 12.2; M5 10 mz 222. Step 2 - Hydrogenation
procedurg: %<8t hree necked round bottomflask with a stir bar
flushed with nitrogen, Degussa type palladiumon charcoal Pd/C (1.5
g, 10%°d) was added as catal yst. The catal yst

Step 2 - Hydrogenation procedure:

Toa th-ree necked round bottom flask with a stir bar flushed with nitrogen, Degussa
type palladium on charcoal Pd/C (1.5 g, 10%Pd) was added as catalyst. The catalyst
15 was covered with distilled water (8 ml) and ethyl 4-(2,2,3-trimethylcyclopent-3-
enyhbut-2-enoate/ethyl 4-(2,2,3-trimethylcyclopentenyl)butanoic acid (10.0 g, 44.9
rhmol) in Ethyl Acetate (AcOEt) (200 ml) was added to the reaction flask. The flask
was flushed with hydrogen and the reaction was run under hydrogen balloons that
were refilled as needed. After 17 h at room temperature the reaction was found to be
20  completed by gas chromatography and mass spectrometry (GCMS). The reaction
mixture was filtered through a celite plug. The organic layers were concenirated in
vacuo and purified via flash column chromatography AcOEY Hexanes (gradient 0 to
40 %) to give ethyl 4-(2,2,3-trimethylcyclopentyl)butanoate/ethyl 4-(2,2,3-
trimethylcyclopentyl)butanoic acid as a colorless oil (7.48 g, 74%). The NMR data is
25  indicated below.

20



15 was covered with distilled water (8 m) and et hyl

4-(2,2,3-trimet hyl cycl opent - 3- enyl ) but - 2- enoat e/ et hyl

4- (2, 2, 3-twiomeigndeycl opent enyl ) butanoi c acid (10.0 9, #4vSaslodizsn
Et hyl Acetate (AcCOEt) (200 m) was added to the reaction flask. The
flask was flushed with hydrogen and the reaction was run under

hydr ogen bal'Hogne (Qd@aMH\ﬂB(B@CTs?EMHbE(Q ps7naesigds ﬁf(ﬁneQH%?.dﬁ (@, 3HPOMBs

tenperature the reaction was found to be 20 conpl et éd

chr omat ogr aghy sANd. SJ SP2CBHYME (Y 2K C6MB)s, 3H)e0.663¢ ) 28 .4ThNY, a2 (was
filtered thBoughpa 'ﬁ?. te pl ug9 Tt(eyor)ganl )c(S -aH)ers \;\Qgre conce}ntrat(\gg

in vacuo andgHyuPciiigr wbavkd, a@DC@F'BUﬁ’G w%ogﬁabggagﬂhuz.és?‘é&%{ 36 X356S
(gradient 0 to 40 %9 to give ethy
4- (2, 2, 3- trizget hybcyes opentivlo) heibansaiessd hyl 4-(2, 2, 3-
trimethyl cycl opentyl)butanoic acid as a colorless oil (7.48 g, 74%.
The NVMR 8ata is 25indicated below. 1H NWR (300 MHz, CDCI 3) 84.18 (q,
J=7.14, 2H, 2.34 (m 2H, 1.82 (m 3H, 1.56 (m 5H), 1.30 (t, J
=7.2 , 3H), Skep 8mSapehificdliodBedeon 3H), 0.86 (d, J = 5.4, 2H), 0.52 (s,
3H); 13C NWR (75 MHz, CDCI3) 5 173.8, 60.1, 50.6, 45.2, 42.2, 34.8,
30.1, 30.0, Byl #;(223-Bmethyicclopent@)outbdode (3§, 82 nvlynvas 28ded o THRR[253-
Saponl fication reaction Ethyl
4- (2, 2, 3- t r iMtkinty B dgeIchbetteny fiagk Aqnerusel NSNaDH 225 miowgs thes aidde do the
THF (25 nil) into a round bottom fl ask. Aqueous 1 N NaCH (25 m) was
t hen added tﬂasl‘t el the seactiam mixtyre was geftuxemhaii 40f Grfer GdisUpert camaetiontof theo
etion of the 10 reaction, the reaction m xture

Cfor 8 B U%n con%l

was di | UPed MR theragceipn murﬁiwasaqi'elfetﬂn@fhah{}%@@H|@@@H) sk e Bouapuse
with MIBE (50 m x 2 a treated wi th aqueous 1.0
N HG unt | A vedetkiviee PR dat MK potheaipre Eemies fosif
then extrac Iy th Ac 50 .l Ac OEt
extracts vve% coté}rglceﬁ{qt 'éI?FL(th r@%@ﬁgza%g fgﬂ%‘%“ ?’ég’)'\?f‘%{"l?’Pg@H’ g)mtnhe”
chr omat ogr a giye .

o (21, 9t 1 Pitactbd e e WAHCEIECEY In XS THE cqmigrd AoRBL egraets wess,
g, 87%) T t; I 3,5
V1 22 (bi s%&%“‘ﬁa@@ 7 Ypiud 3y TR T o, i eirielBoriblly wifo gt
3H), 0.8§ ( to QivB4-(th (

(75 20M, Zsget 3 %gllmg %g]m?t'%"%c%enﬁg@ta"g?%d B gd]ar!?(?;gﬂ%
25.0, 24.0, gi%. 3ThslﬁM&}dd¥§|s|lﬁHical&ﬁbeltﬁ¥.aWp| e 2b Synthesis of
4-(2,2,3-trimet hyI cycl opent - 3- enyl ) but - 2- enoi ¢ aci d:

254- (2, 2, 3-trinet hyl cycl opent - 3-enyl ) but - 2-enoi ¢ acid was synt hesi zed
in two steps; the first step reacts canphol eni c al dehyde to et hyl

4- (2, 2, 3- t r HHENMRI(BYC MeReCDCE) Sl It s, ZHERGRE, 21), dem:(rﬂ lsﬂql 1.49 (m,
her ei n-above, and in the second step, fromthe Iatter -( , 3-

tri met hyl cyeHppletit i-3)y0.36 ¢, 385,e00%4 @, aaua:igmssmporﬂzctslgn)pﬂwﬂm(mf
NaOH and THF (see reaction bel ow). 5Ethyl

4- (2, 2, 20t r izt BIDCE3) & 19N 503, @8] JDRit342 @0aaB& 02821, 5, 29.0014B013.8;
was added to TI-IF (10 M) ina 50 mM round bottomflask. Aqueous 1 N
NaOH (10 nml M8wa& 198en added to the flask and the reaction m xture was
refluxed at 83 C for 19 h. Upon conpletion of the reaction, the

reaction mxture was diluted with 1 N NaOH (10 ml) and the aqueous
| ayer was washed twice with MIBE (10 ml x 2). The aqueous |ayer 10

was treat edEwarnple@fjueous 1.0 N HCl until it reached a pH of about 3
(for exarrplgi%g 8f.$ 4) , . t}r g tlrre_vmth AcCEt (10

m x 3). The am- &d in yaw and
purifi ed5 vi &-(2. 2%hmeﬁwwmom-ﬁmwaigtﬁfﬂnwcmﬁhvd’s’l@ﬁzhlaﬂx@e$w¢6 Stepq) %he
gradient) to ?I ve 4-(2,2,3-trinethylcycl opent-3-enyl)but2-enoic acid
(1.58 ) asfr’é sieR asgts @Mphelgngatc@hyc@a@roethyrrﬁ& RRRidethplcydopents-eay!bdt-

2-enoate as described herein-above, and in the second step, from the latter, 4-(2,2,3-
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15bel ow. 1H NMR (300 MHz, CDCI3) 511.47 (br. s, 1H), 7.15 (m 1H),
5.90 (d, J= 2.8 Hz 1H), 5.23 (s, 1H), 2.39 (m 3H), 1.91 (m 2H)
1.62 (s, %,20013, 2806s, 3H), 0.827 (s, 3H); 13C NWR (75 dion%ifedosss 8
171.3, 152.2, 148.3, 121.9, 120.9, 49.1, 46.9, 35.4, 33.4, 25.8,
19.7, 12.5; M5 nfz 194. 20 Exanple 2c Synthesis of

4- (2, 2, 6- t ritrimkinylcgaiedenbexniipsiii 2o’ a3kivekis formed in presence of NaOH and THF
254- (2 2,6-trinmethyl cycl ohexyl)butanoic acid was synthesized in three

steps st arti(see feaothondeldy)6, 6-t ri net hyl cycl ohex- 1- enyl ) acet al dehyde,
anal ogous to the 3-step procedure described for

4-(2,2,3-trime | cycl opent yl ) but anoi ¢ i d herein-above, with the
exception th PEbh| athetedly *ﬁéffm\éﬁﬁm in step 2, as
i ndi cated bel o The fi fist SW_OH’TB et hyl

4- (2,6, 6-trinmethyl cycl ohex- 1-enyl ) but - 2- enoat e, ?he 5 second step
forms ethyl 4-(2,2,6-trimethylcyclohexyl)butanoate, the third forms
4- (2,2,6-trinethylcyclohexyl)butanoic acid The najorltr gf tge
roduct oy, 3-trineth cl opent enyl ) but enoi ¢
gci d), arC?d i}!ﬁg E%Egztf@etﬁqyﬁ'eP?{W?’c%M|) F‘%"oﬂt-eér?ﬂ 9140 Mpodhwacadser &
0
's present 'thag@o SR8 b Boph B g Aot 1! N { AR 0eS then

m xt ure.

3-(2,2,6- t r 'a%&éi"% %Ché%'ilemgor&%%h ?m%&redwas refluxed at 83° C for 19 h. Upon

completion of the reaction, the reaction mixture was diluted with 1 N NaOH (10 m)

and the aqueous layer was washed twice with MTBE (10 ml x 2). The aqueous layer
10 was treated with agueous 1.0 N HCI until it reached a pH of about 3 (for example
from 2 to 4), then extracted three times with AcOEt (10 ml x 3). The combined AcOEt
extracts were concentrated in vacuo and purified via flash column chromatography
with MTBE/Mexanes (5-20% gradient) to give 4-(2,2,3-trimethyicyclopent-3-enyl)but-
2-enoic acid (1.58 g) as a viscous oil (1.58 g, 90%). The NMR data is indicated
15 below.
"H NMR (300 MHz, CDCI3) § 11.47 (br. s, 1H), 7.15 (m, 1H), 5.90 (d, J = 2.8 Hz 1H),
5.23 (s, 1H), 2.39 (m, 3H), 1.91 (m, 2H), 1.62 (s, 3H), 1.20 (s, 3H), 0.827 (s, 3H); *C
NMR (75 MHz, CDCI3) & 171.3, 152.2, 148.3, 121.9, 120.9, 49.1, 46.9, 35.4, 33.4,
25,8, 18.7, 12.5; MS m/z 194.
20

Example 2¢

Synthesis of 4-(2,2,6-trimethylcyclohexylibutanoic acid:

25  4-(2,2,6-frimethylcyclohexyl)butanoic acid was synthesized in three steps starting

from  2-(2,6,6-trimethylcyclohex-1-enyl)acetaldehyde, analogous to the 3-step
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3-(2,2,6-tyrinethyl cycl ohexyl ) propanoi c acid was synthesized in three
steps starting from 2,6, 6-trinmethyl cycl ohex-1-enecar bal dehyde,

anal ogous 8 sbf3R 1998t €p procedure J/CHR008/000135
descri bedfor4-(2, 2, 6-trinmethyl cycl ohexyl ) but anoi caci dané: >
20tr|nethylcyclopentyl)butan0|c aci d herein-above, as |nd|cated

bel ow. The fordcstiurat @&cﬁ@édrﬁ!&' 4k satthikthylcyclopentyl)butanoic acid herein-above,
3-(2,6,6-trinethyl cycl ohex-1-eny9acryl ate, the second step forned

et hyl 3- (2, ith-the iexeédtivhctial ABORY pRSs apsacat By nfelﬂ%nbh(l‘ﬂébﬂpimﬁ‘@pti”'ehs
product 3-(2,2,6-trinethylcycl ohexyl)propanoi c aci d.

2008/ 119196 PEREEZE0RY.000135 Pd/ C, Fi2 MeOH Exanple 3 5 TAS2R44
bitter taste receptor assay for IC 50 determ nation 1) Generation of
human TAS2RA4e efiphr etepi tmee@)-ethy! 4-(RI68-frintethyiayoghéx-eng)bot-2-enome, the
TAS2R44 was anplified by polynerase chain reaction (PCR) using

gene-s peéi f isecqsi step Somisaethypdn2,2.Adrinasthylerslobexihytaneaf otheathird deronsi ded
in 10 W2004/029087. The 1AS2R44 cDNA was subcl oned into an

expressi on éa3&dimathyissdeheyy)tansisracst Themajosity e lienproduct comprises (E)-4-
pl asm ds/ expr eSS| on vectors: pcDNA3.1Zeo (I nvitrogen). These vectors

contain wit ff3 tﬂr@?ﬁhy'ﬁiﬁ'?ﬁem %%‘V'BWF RNeFt es €A nucl @88 de $Ofu@R?

codlngfor heflrs 45 %glgg aci ds of the rat somatostatin o
recept or %V‘%’GEOR R-3-gIbHs-paRie F“F"E’)d? aresgntjin & gepcRrwratiof ¢fewith d0%r
t he transgere@w aE[ L% #4{:/)rn d the nucl eoti de sequence coding for the
her pes si npl ras m% ’31‘ copr otein D epitope (RSV epitope in

am notegqi nal to carboxyterm nal direction, RSV tag). (SEQ ID #3) for
facilitating i mmnocyt ochem cal detection. 20 The TAS2R44 construct
contains RSS tag, TAS2R44, and the HSV tag which are fused in frane

to aIIowtra,,nsA |on bto e recept otein and the resulting
receptor cDNA 2! F‘,ghls tr fected~e

ector is called

pcDNA3. 1Zeo- TASZIRM ( SE # ¥Eand IIovvs for expression of the
1AS2R44 protein (SEQ ID #2). 2) Gener of a cell line stably
expressing Gal 6-gustduci n44 and TA52

2008/ 119196PCT/ CH2008/ 000135 A cell Iline that stably expresses the

human bitter taste receptor (TA82R44 fas g%nerat eqdy Rut I fect&,ng
pcDNA3. 1Zeo- TAS2R44 into HEK293T/Ga gust du CI/[‘I\ A_E'EH_? rrred
as described in under 1) "above. The Rpst” c&l 19717 ne "HEK- 293T |s
comercially available fromthe American Tissue Culture Collecti on
(catal og #CRL- 51573). Transfection was perfornmed as follows: On day
0, the HEK293T (al6-gustducin44 cells were seeded in a 6-well plate
at a

Exampie 2d
15  Synthesis of 3-(2,2.6-trimethylcyclohexylpropanocic acid

3-(2,2,6-trimethylcyclohexyl)propanoic acid was synthesized in three steps starting

from 2,6,6-trimethylcyclohex-1-enecarbaldehyde, analogous to the 3-step procedure

described for  4-(2,2,6-trimethylcyclohexyl)butancic  acid and  4-(2,2,3-
20  trimethylcyclopentylibutanoic acid herein-above, as indicated below.

The first step formed (E)-ethyl 3-(2,6,6-trimethylcyclohex-1-enyl)acrylate, the second

step formed ethyl 3-(2,2,6-trimethylcyciohexylpropanoate, the third formed the

product 3-(2,2,6-trimethylcyclohexyl)propanocic acid.
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density of 900,000 cells per well and grown over night in selective
growt h medi um 10(DMEM with 10% (v/v) heat-inactivated fetal bovine
serum 2 niploddlydiggm ne, 100 units/ml penicillin, 100 @?F%HZOOSIOOOISS
streptomycin, 200 j1g/ml 0418 and 200 ug/ m zeoci n)

medi um was exchanged with 2 mM of antibiotic-free and serumfree
growt h nmediu 00 ul Liopof ectam ne 2000 was 5di ssol ved in 250 pi DVEM
and i ncubat eeg“fdr S5-virutes at room t egper agilur In parallel, 4 jig
TAS2R44 vectlor [ DNA 15 Pwd:r_eh di ssotved 250 M These two
resul ting solUtions are pxi xed alitFfi ncubated for 20 ninutes at room
tenperature before they are added to the cells into the cell culture
medium After 4 hours, the nediumis re | acled with antibiotic-free,
serum contai ning growm h nmedi um The c E re incubated in

hum di fi ed atnosphere (37 C, 5% CQ2). 20 Affter 24 hours, the cells
were re-plated in selective growth nedium dnd were further incubated
inahumdified atnosphere (37 C, 5% CO2). After 2 to 4 weeks of
culture (replacing nmedium as necessaryy, zecr n- remr&bant | oni
were sel ected and expanded. The sel e ST oRe Y was

successfully for functional expressi .- TAS2R44. 25 3) FI

Cal ci um Assay Fluo-4 AM (Invitrogen) is a fluorescent indicator of

i ntracel lular cal ci um dynam cs (change in concentration) and all ows
nmoni toring changes in the cal cium 30concentration, particularly an
increase inghggpeRse to receptor activation occurring after agoni st
exposure, Al da _the HEK2931 ceII line stably expressing

Gal6- gus?du ARARNSG AeTigsiepa iy fardCifdetermingtionder 2) was seeded
in antibiotic- free growth medi um (standard 35 DVEM with 10% (v/ V)

heat-rnact|\4 ted fetal bovr ne erum 2 mM L-gl utam ne standard DVEM
with 10% (vii) hESPEPAALRi RS ACERAL elyessii \&klim 2 mM L- WO

2008/ 119196wearmrargﬂ8gawaf3ﬁ;mmmm was%pumdw;rdryr@aase%ﬂahd feact@dnd
I/ c)ear bottom 96-wel

100 pg/m s ack | at es,
coated with p@ﬂ/‘%ﬂ %})gﬁsr ﬁ%?”Tﬁs SR 0 epfire C°€5‘ﬁ689i?'? at Fj‘é%”g?de'“
15, 000 t@| | ¥vp@p04/e29083and i ncubated for 48 hours in humdified

at nrosphere (37 C, 5% C2). 5 At the tine of the assay, the growh
medi um was di scarded and the cells were further incubated in a

hum di fi ed Aberd48RBA4 cPBA was sdrloms] intoan expressiongashetsobasiedah ditberdofng

buf fer cons ih%tfblllﬂvr%srﬁrdklealp%f 6%&&@%@&9&3% Z8o J{IPJ‘IVF%@ bARIE ivgct%rs

(Sigma- Al dri erwar ds, was was

5times wit HO'Q%JO withindghelp swkiplegianing S'f(eiﬁrf'— wl%a@? Seweﬁm Resling fpo thenrst
HEPES, 25 mVi&afing, addilof3ha Mt dembiosSen rdeptBr SlbtiRY 3 RS tagy & REIIRR: cell

t ted pl h furth bat ed f
30 i nutes. S0TEBSEREIRUITER HRESRRS (S I B P PSS PR @dng.
de- est eri fi &at henherped Ssimhlex Frits- HS\Af glgcomﬁtdts] Dhepﬁ)d;:&t eHMSemarsberd 5
t th
180 pl "of " adoRmteL B Ebotlieirfay B oy ae: (SEATTL Y b dedlihe
pl aced i n ainFnymcpiaehenicalidetegliony Pl at e Reader

20

;.U—r-

The TAS2R44 construct contains RSS tag, TAS2R44, and the HSV tag which are

fused in frame to allow translation into the receptor protein and the resulting receptor
cDNA.

25 This transfected expression vector is called pcDNA3.1Zeo-TAS2R44 (SEQ 1D # 1)
and allows for expression of the TAS2R44 protein (SEQ ID #2).

2) Generation of a cell line stably expressing Ga16-gustducindd4 and TAS2R44
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(FLIPR) (FLIPR-TETRATm Mol ecul ar Devices), and receptor activation
was initiated 20 by addition of 20 p.| of a tenfold concentrated

agoni st ség 500%@551&&88” (to give the desired agoni st en%ﬁ%%@ﬁsg on

when adde mcroliter assay buffer volune),
prepared in assay buffer. Fluorescence was continuously nonitored for

20 seconds 0 cgii Yife #ati IR} e?&éﬁeb Hfe %ﬁméﬁ"&&e"f‘%&e r@c&)‘tdéETﬁQiRM)f%S

to agonist addition and for seconds after agonis

change in si9gRgRtad R tEPéﬁf%V”WWegeAﬁPﬁ@Rﬂﬁ inte HEKAOIHCe HEgusidicin 44

with AF bei ngld bﬁtﬂrﬁ%ﬂnwr@ssdegﬂ'ﬁied%%dérlﬂ%bﬂhé hiHa ﬁd%?cél?ﬂweSﬁElQ-Q@ﬂ is
m nus the m ni num e 120 seconds afte

agoni st addlcPF]&??rc'%!X%ﬁ“’la“%? g[g é 2@1@’8%”[ j@astfer GHfue Golertipn 1(%53'09 HCRL-

i ndependént 18Xperi nents each carried out in triplicate. A
concentration-response anal ysis was performed and ! Coo val ues were
cal cul ated by nonlinear regression using the function f(x) = (a-d)/(1
(4. xic.) ntlhansfeclion was wetférmadas 88owsi num si gnal , d = maxi num si gnal ,

h = hill . t ion.
"Coo 15 t he Sibiafd. a8t terBat it 88 AILIRAT SSoaeaiR STUGTRR8 Y
of the nmaxi rﬂiﬁmliydgsﬁqfi‘l(lﬂoedeﬂeoen well arlrchglpwnowger neb’pmr@@chvﬂ groludtt medium
ant agoniqgt . ﬁlltﬂ?QB%nﬁ/\ﬁrﬁbéﬂﬂéﬁti%teH“fét% B(}W.S s%ﬂ]nqvfﬁﬂ\}l 2 ¥RhEe 199

or ‘cells

The obt ai ne ca cium sighal's were correc e Tespornse o
expressi ng FngHmypenidlie 1|ﬂﬂwénlr$traptgmmmWO(MI@@MLE@D maa)! zeondn).

nornal i zed tgh H&‘Sﬁ”)h‘é%@tﬁﬁl’ﬁ% é&Ichg@eeh%H{ 5 Qh &%k Itﬁg |%%§H41&’§?l#i

AF/ FO ( Fmax- Fm n/ termnation
bl ockers, s@&i’l’ihrm?ﬂlurﬁhéoﬂdlH'@ﬁﬁ?%@“@ﬁﬁoﬁ@t\&a&)mﬁeﬁwd; in@p@ 1 d3E: and

4-(2,2, 3-t

4- Ez S ot 1 IMEbRe SY A {gsyt)éﬁ,ﬁanm CFaa@rIEhﬂ pgrqlisl. 4 hg TAS2Ra4 vector DNA
trinmet hi}ﬁcya\lem]éisfpgllgﬂ 0@83‘5& ¢l BYEd]. Thegs, MOdnemurhg/Isofjattcbr(sheneyhﬂmdeandc
?Clrrgt h2I [mt h‘)@ubéted € 22 Rmbiel TRIAM EXELARF befoR by BIL 2422 %o A& dis ARC
15t r i rret hyl &F%gﬁ!ﬂ @{'tsrqmq*we*k Aftend yomist ppogdivops opriaredaviontibioticfep.d.

The met hod \é@@,n-pgj,-ftgﬁln’ggr@ﬁh ARakik. bed in exanple 3, using saccharin
as agonl st. ells arg é osed to a constant concentration of
ghe%ef ats

saccharin ( WeRU unyglifief] atepriiare nkerta@@dons of t he
of f - not 20bl Atse4 hdurk| 110 c4lisOndre irsHBaRBISA e aR/e 2PoW@I ThetidR @ndSere further

descri bed a X | nd _gav [(mcro nolar] within

t he range o?" gg?)tg‘g{n sgﬁ'dﬁ'ﬁggﬁr?%ﬁﬁ%’e%l’ﬁb tsl%segf)f not e bl ockers

i nhi bited t Wéer @slpohivecels df meltdraIpdpiatirgi hediont as trecessagft sociandsistaht
be useful tgolgblgg Rl gé%(&:%&sgﬁ Re'?c%dExanpl e 5 Determnation of 1C50

for off-note bl ockers The met hod was perfornmed as
descri bed i AheselReted clone wee testasi sugcessfulinter funclianal SEressisaudf TARER4C. (0. 8
mV) as ggonist. An 1CO within the same range was determ ned. This
means that the off-note blockers inhibited the response of the
TAS2R44 bitter taste receptor and will be useful to block bitter

taste. 35 ESpnpl BluB-4 Calcium Assay
Fiuo-4 AM (Invitrogen) is a fluorescent indicator of intracellular calcium dynamics
(change in concentration) and allows monitoring changes in the calcium
30  concentration, particularly an increase in response to receptor activation occurring
after agonist exposure,

At day 0, the HEK293T cell line stably expressing Ga.16-gustducind4 and TAS2R44
formed as described under 2) was seeded in antibiotic-free growth medium (standard
35 DMEM with 10% (v/v) heat-inactivated fetal bovine serum, 2 mM L-glutamine
standard DMEM with 10% (viv) heat-inactivated fetal bovine serum, 2 mM L-
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Determ nation of 1C50 for off-note blockers sucral ose The nmethod was
perfornmed testing 4-(2,2,3-trinethylcycl opent-3-enyl)but-2-enoic acid

as descri i | e 4, exchanging saccharin for su

as agoni 5358'&{;10@11%85% thin the sanme range was determ ngﬁycﬁ?ﬁ@oﬁ@gﬂ/»
that the off-note bl ockers inhibited the response of the TAS2R44
bitter tast t Ll Tkl | [ .f.aste
Exanpl e 7 %étﬁcgl@ﬁw@, 960 lﬁﬂ%{qﬂo#nggﬁn,%ﬂaeloﬂ pghd Q!’e%?ol?nﬁfnt) G5t phadR Walclear

eva
4- (2, 2, 3-t r ihepmAccyel| Riplentcosted wittipaty(sthyeninine il (D5% OvIEi@ dontendnation
bl ocker (13 gppBloovasys A i | r:al " I ati.ans
of "I S ] ont o e el el o i 4B UL R iRt AARGREI AT
in two replita s per each concentration. The sanples were conpared
to negatisve controls without bitter blocker and panelists were
instructed tQ.,choose.the |less bitter sanple in a 15forced choice
tost. The. biAtees TBE GLEE PSSie e GERIHP MSTLTLNFY HEcabed AHeLiin cRlonT e LrHes
(22/ 30 panelimcibatedhinse htingiifedrgihnespdetd) (37 t¢,e5%bCODKRF 1aSaur 8Hfh 50 pl of
bitter). 20,The sequences _errg‘l O%ﬁ&#n t he constructs and nethods
descri bed- hd?asing RUligr pnsisyasaf 1A MVHAUA 4fbarch2.6iHd progeias £3igmadidsizh)
Whi | e the coampmBMis, consumabl e and net hods have been descri bed above
in connqﬁti on with illustrative enbodi nents, it is to be understood
that other simlar 25 enbodi nents nay be used or nodifications and
addi ti ons maftebeardmdbe ©6-wehglaie sesiverted Bhiatisn@itt 300 or ofRRE4PpIHRg1dche

G scl osed arANACtnERE) oM HePRET2 ekl 0875 syfdsighh 7.4 er

enbodi nent s well, tdieg amaentiated plaly washerdBibiTaldd The plateowasRurthévenslbaicHaok

char act eri styhGsi b Aol Vi rdinary skil
in the art Wlbt lgﬂtgééb%ggg{aéﬁplgﬁagurp&oﬁggﬁéﬂgépaﬁ?‘lﬁtf&gcﬁg{bg%%Sg'ea ”%/(ﬁ’ on 04
i nventi dR. TheFleedr Afteaedsctberpltedas wesesiunitheewitia 860 peoftasesy Isiter per
not be Iim i ngl adli t rather construed in
breadt h and%%g’o%@ '?ﬁynasgigo@dgwg{ega\ﬁ%ﬂ%{g%%b%éP?ﬂ?@gn of the attached
claims. Cains: 1.An off-note bl ocking conmpound sel ected from one or

r5TDr e of 4-(Fofa3ddy FBHRY! MECHAREHMs Habll OM FdrGRAHE 1RSSRy Pidte Raaber
trimethyl cycl o%e/nt | ) blt anql ¢ aci d

4- (2, 2, 6-t r (REPRY (RYRIRJEIRM ), dialegwsir Dexispel, and receptor activation was initiated
(2,2, 6-ppi MBY askifivA ' | i i i

203 4. 4 et %gl i Ohg%R gzée’{??rﬁqggog@n%_ated agonist stock solution {to give the
met hy 1- 4- ( 2 96518k pganist KA Sparvatiorn wapR [arged iméiec 18Q migroliter assay buffer
1- met hy 1- 2- (6ilind), vhich was prepared in assay. buffer.

trimet hyl bi cycl o 3. 1. 0] hexan- 3-yl ) net hyl ) cycl opr opanecar boxyl i ¢ aci d;
E)-3-(1-(2,2,3-trinethyl cycl opent -3-enyl ) cydopropypacrylic acid,

E

(B)-

E Eg - 4- (2, 2, Bluoiditenceawiny tontiolialsxmanitrad Jobad-s2cetRi 6 A& & signal baseline
(E)-

1

- (32, 3 Lriamthyl. l,opent vl ) but.- 3:..enoi ¢, Aci )
(857, R £ WERY Bl S, o socons e agoi
- met hy 1- 24 @ddilorR-The change in signal divided by Fy, gives AF/F, indicated in the table, with

trimet hyl bi 0] hexan- 3- yOnet.hyl ).cycl o anecar boxyl i c acid,
2 571 ot hy S PG w IR S T B il 96 12 O REPBIS s the R
24( 1, 4- di nesiggalHocopoingRvithin tBé H2X serofds after agonist addition.

Anet hyl ) - 1- net hyl cycl opr opanecar boxylic acid, 2-(1-((1,2, 2-

15t ri met hyl bi cycl o[ 3. 1. 0] hexan- 3-ypnet hyl ) cycl opr opyl ) propanoi ¢ aci d,
2-(1-( (§0 All data was collected from at least fwo independent experiments each carried out in

triplicate.

4
4
4
t

A concentration-response analysis was performed and ICs, values were calculated
by nonlinear regression using the function f(x) = (a-d)/(1+(x/C)™)+ d; with a =

35  minimum signal, d = maximum signal, nh = hill coefficient, C = ICs,., and x=
antagonist concentration. 1Cs is the molar concentration of an antagonist which
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net hyl bi cycl of 3. 1. 0j hexan-2-yunet hyl ) cycl opropyl ) acetic acid,

3, 3-di nethyl-4-(2,2,3-" trimethyl cycl opent aut anoi ¢ aci d, and

4- (1- et hyI b| cl 0E3 1. 0] hexan- 2- yDbut anoi ¢ aci d,

(B)-1 (2-( cycI o[ 3. 1. OThexan- 2-yl ) vi nyl )cycl o;frcbrb(éﬂ%g@é{lpﬂ&yl
ic acid,

(B)-1-(2-(7- 'r anecar bgxylic
acid, (E)- 4-’:@&%%@&{% 'ﬁgﬁ'ﬁg'ﬁ‘%’%iéﬁ tféx‘%ﬁ&mq?w =ppn 8?1@0 ﬁ‘%ci d,

( E) - 4- ( 7- metamagepist: a[momzjmtﬁm agaganist dl\tCva a-lOvaiGi.calei d,
(E)-4-(7-nmethyl spiro[ 2. 4] hept an- 4-yCbut - 3-enoi ¢ acid, (E)-4-(7-

met hyl spi ro[_2. 4Thept an- 4-yl ) but - 2- enoi ¢ aci d,

(E) - 4- (8- met g iripey salsipbsigmale e ceciag fop thentsisponssi of cells expressing
1- (2- (7- met iy Cobrbidhl henbai (o B BE\M 9

24(6, 7-di net hnyStspl ro{ 2. 41hept an( 4- A % ﬁ/&? hd ﬁﬁﬁﬁ%{{%gﬁ%g%ﬁg%%b%ox
ylic 25acid, of cells prior fo the stimulus using AFIF-'O( max-Fmin/FO).

2414(1, 4-di net hyl bi cydo[ 3. 1. 0Thexan- 2- yOnet hyl ) cycl opr opyl ) pr opanoi ¢

acid, 2-(1-01-nethylbicyclo[3.1.0]hexan-2-yQret hyl)cycl opropyfl acetic
acid, 2-(1-((7- methylspiro[2.4] heptan-4-yOnret hypcycl opropyl)acetic
acid, and 44:'&agm§4nyl spiro[ 2. 4] hept an-4-yl ) but anoi ¢ acid. 302. The

of f - not g lfé P g f cltaim selected fromthe group
con3|st|ng t anoi ¢ aci d,

4-(2,2,3-tr |Trlﬂetf¢wwmfbrmblosk%smyvbbelia$ted&-4—(ér2*3—umaﬂ;ylcyclopentyl)butanouc

4-(2,2,6-tri o
t rl(rret hyl cy(:éﬁg’a ‘X ?%gb@%ﬁ‘ﬁw%'%g‘?@%ﬁ‘ %d(ﬁy Piy’d ohexanecar boxylic
acid, 243, 4frige hﬂ@ yeaheydinseraagis et 2. ‘&dln@:ﬁﬂaﬂﬂchh&xyﬁﬁe&tlctamdr%methy%

VIO 2008/ L1996 BARHEIGIRISHRA0L R odkandle Bt CABROR) §h 9. COMPI [ i ng

an of f gte owdln onsunabl’e | ngredr ent hmore of f-note
bl ocki na ﬁ%ﬂ%fhﬂb'a Qiéfﬁ%ai’ﬁﬁ& Jayciprepanecarboxylicrtidinabl e
conprising 5a)one or nore ingredient in a concentration sufficient to
provi de an not and one re of f-note hlocki pg, conpound as
et ined (n dnamitipdyadhsiiohedes Haclberinbramds Soraia oo MR PEhe
one or nor e Toefelisodre eppaverido agorstam gomeniationi o saehat @b MMYBhd fea set
group con5| [ bever age :
chew ng %? Hlﬂ‘?rreg{: ceo%\é@ﬁk‘%gﬁé of Jﬁ‘é hff Llrart%é)zg& ?r\é\gﬁlhg qbca[%a%sgﬁg’aﬁabl e of
claim4? \A,h@ﬁéorquwé deseribse abQV@nwamnthearprgave dh g, [migrodslarwithin

conpri ses a@,,ea[rah% bpgggtosggaet ener selected fromthe group consisting
of 15aspartane cesul fame_ K, saccharin, sucral ose, sodium cycl anate

and mi xt ur ed NEHBRAREANaL the ofirpgte blsrkerrinbitited thegpanonsa of tip dASRRA4 biterone
or more of f t4ed Rcpptervart wig bk &R Yok SREPELEES a sweet ener sel ected
fromthe group consisting of including 20stevioside, swi ngle extract,
gl yccerhi zin, perillartine, naringin dihydrochal cone, neohesperi di ne
di hydr o2Bal cone, nogroside V, rubusoside, rubus extract, rebaudi oside
A and m xt ur, eof. 8. The consumabl e of claim4, wherein the
one or nnregﬁﬁﬁéﬁge prOV|d|ng 25i ngredi ent conprises a consunabl e
sel ect ed fr agarmmagerng g jofftiotegblodkesoAozsulfarng Kee, caf f ei ne,

t heobr om ne, dlketoplpera2|nes vitam ns, amno acids, vitamn B,

The method was performed as described in example 4, exchanging saccharin for

30  Acesulfame K (0.8 mM) as agonist. An IC;, within the same range was determined.
This means that the off-note blockers inhibited the response of the TAS2R44 bitter
taste receptor and will be useful to block bitter taste.

35 Example 8
Determination of IC50 for off-note blockers, sucralose
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casein, soy protein, ibuprofen, salicylic acid; glucoronol actone,
acet am nophen, dextronethorphan, naringin, taurin, nmacrolide

(i ncl udi ngwiei20ed/mo@nd er yt honyci n), paracetanol, acetylmsalcEhs/@o1ss
acid, cinetidine, ranitidine, anmoxicillin, acetom nophen,

30cephal ospori nes, quassia, propylene glycol, triacetin, potassium
zi nc, | oper afhedecthbd was perforfried textiog d€2, 2, 3-antihalepoigsnt-3-ral)hait-Bgnoic

geni stein a j. : nol . (LN ing. cat ec

Opi cat echi - EREeEhite Rt PHE ey YA R TR B3RO run s

bi tter pept iatesist. AndCerwithiri the same rarigedvasgietsomined cThiccindanstbatdbs bifinvte
sorbate, polyy

benzoat e) C@?@F%ﬁg@?%@itg%% !rﬁgea(ggﬂureas 3‘#@5}% geptﬁrg%d;{rﬂh b%m;),
essent i al® oiYs§™ lologk Ritsidastay e, sage, basil, i nt) Mai | | ard
reaction products (including cyclic am nes rrade from
pyrrolidine/glucose, alanine/xylose, prohne/sucrose or

al ani ne/ xyl ose, for exanple diketopi perazi nes), beer, hops, hunul one,
trans- |sohurE.)dag1@ 7 upul one, hul upone and m xtures thereof 9. A
met hod of blocking olff .not s [ on urrabll es :,ad ] Xing with
the 5 consunkbre Ay o B GV Ear 88%nt in a
concentrid i on sufficient to provide an off- note and (b) one or nore

of f-note bl ogkiy; rg%ﬂgp&—%@ p?xﬁéﬁgg {e06H i) Hath \ﬁ %&% ﬁcor}c&n}]at[o%s of

nmet hod of cl al m ONn€é or nore o
i ngredi ent 10N, HeMeandkEmirayra pane! ef biigpsersitive s'tdl\fltt}}!abf(1@)\ARMCerr¢phqatrons
artificial %@?@é&ﬂﬁfnceﬁ?a\l’lgﬁ 2R safipRMviFe Maréﬁ‘v\;?rr‘%gsﬁ\;e' cﬁoﬂ rois@ﬂgout

phar maceuti cal . he method of claim®9 one or

of f-note pr &l PW@@W@P&&P@MS weIRisiryeled lrrhapse e dess bitteisampinét a

sel ect ed 5f r Gorckdehdidedept. consi sti ng of aspartane, 15acesul fanme K,
saccharin, sucral ose, sodiumcyclamate and m xtures thererof, 12.
The nethod of claim9, wherein the one or nore off-note providing

i ngredi ent CTmmlt'test:cbermébm'm&b sigﬁif&@itl?decfm@mttbh@sg(ﬂm PBEtSEHoae

of 1 ncl udi thé&aﬂé}QﬁhtH%lﬁe?Woc %éqt%é gl yccerhi zin, perillartine,
20di ,

nari ngi n di hydro cone,” neo es 0di hydr ochal cone, nogrosi de
V, rubusoside, rubus extract, rebaud|03|de A and m xtures thereof.

13. Theoget hod @byt gl‘nglogé\@ﬁ'lrt Sepﬁctgglzd @Eth'ggé esHibsd AL EinRaR Yk d' ng

i ngredi ent conprises umab e ected fromt group consi's
of cocoa, cdpynsdn thessegpengedisting haseipbsievne, di ket opi pera2| nes,
vitam ns, am no acids, vitamn B, casein, soy protein, i buprof en,
salicylic a m nophen, dextronet horp han

ik’ t?wl ucor onol act one, algcet
nari ngi n, fifenthe \GOmRAUNER ANRER HTekeds Ba Besh H%W'E’?ﬁ’l)abwe in
par acet am)l coalmstlmi svithi Imétnaﬂvaemdodlmeml (td$ BE be rniidbtstsbdN@at other similar

R T T T
f 1 avonoi des depgibkd aemhe@n(entsc [ferdipetforyeng sthei saras dfudctiz ewmhbut deviating
pol yphenol  (hdeddpdll Bneat nghﬂ%ﬁﬂgntg B!sgﬁ%gucéps bt nggesgarg\{ in'theralt aﬁﬁﬂétﬁg :

hydrol ysed veget abl e Eroteln preserv
(i ncl udi ng BENVRIPYS & adlmsetsﬁéh@mvs@tman@ bp@bmbmetba@ eraile thediesind

and pot assi ‘éﬁhﬂa@l@ﬁ@efc@ %%l&%%ﬂ@ﬁ%ﬁ@b mﬁés %\h@j}ﬁhgw sqm'nﬁ"{h%eart WHoBk

(cont ai ﬁsd in chew ng %‘8 essent | al sage,

basi | , t flePERGk freMy %r&cqﬂdowoaf—*&aém gventiep) uﬁﬂaigforwdhe @Oiaﬁﬁltﬂ‘é@,

made from pysrsrizbisseAs H‘%ﬂ%ﬂs shaliRNAd &deX WhRE to aﬁyalsln@@/ éMBéd?n%@nto'but
al ani ne/ xyl ﬁ%ﬁ for ex&n;g e dj ket opi perazin 9{) beer, "ho mul one,
trans-i sohuriigneonstry rREeadt, [ 3NP HFEPR Y a6F ’E’W@swﬁmé‘?e‘e(ﬁ?mta’“%ﬂ the

2008 30310§R€H1§ﬂ©@u1ﬁmces ST25.t xt SEQUENCE LI STI NG
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<110> G vaudan SA <120> Organi ¢ conpounds <130> 80310/ PCT <160> 4
<170> Patentln version 3.3 <210> 1 <2]11> 1113 <212> DNA <213>
Artificial <220> <223> artificial DNA <220> <221> CDS <222>
(1)..(1113) 0 00135 <400> 1 atg gcc gct gtt acc Met Ala Ala Val Thr
15 tat cct dig@sTYr Pro Ser tcc gtg cct acg acc ttg gac cct ser Val
Pro Thr Thr "Ceéu Asp Pro 1015 48 ggg aat gca tcc tca gcc tgg ccc ctg
gac acg tcc ctg ggg aat gca Gy Asn Ala Ser Ser Ala Trp Pro Leu Asp
Thr ser LenqEly AanfiAlote BOS&# cotpound selected from one or more of

4-(2,2,3-trimethylcyclopent-3-enyl)but-2-enoic acid , 4~(2,2,3-

5  trimethylcyclopentyl)butanoic acid, 4-(2,2,8-trimethyleyclohexyhbutanoic acid, 3-
(2,2,6-trimethylcyclohexyl)propanoic acid, 2-(3,4-dimethyleyclohexyl)acetic acid, 2~
methyl-4-(2,8,6-trimethyleyclohex-2-enyl)butanoic acid, 1-methy!-2-((1,2,2-
trimethylbicycio{3.1.0lhexan-3-yl)methyljcyclopropanecarboxylic acid;
(E)-3-(1-(2,2,3-trimethylcyclopent-3-enyl)cyclopropyl)acrylic acid, (E)-4-(2,2,3-

10 trimethylcyclohex-3-enyl)but-2-encic acid, (E)-4-(2,2,3-trimethylcyclopentyl)but-3-
enoic acid, (E)-4-(2,2,3-trimethyleyclopentyl)but-2-encic acid, 1-methyl-2-((1,2,2-
trimethylbicyclo]3.1.0]hexan-3-ylmethyl)cyclopropanecarboxylic acid, 2,2-dimethyl-4-
(2,2,3-trimethylcyclopentyl)butanoic acid, 2-{(1,4-dimethylbicyclo[3.1.0lhexan-2-
yhymethyl)-1-methylcyclopropanecarboxylic acid, 2-(1-((1,2,2-

16  trimethylbicyclo[3.1.0lhexan-3-yimethyl)cyciopropyl)propancic acid, 2-(1-((1-
methylbicyclof3.1.0lhexan-2-yl)methyl)cyclopropyl)acetic acid, 3,3-dimethyi-4-(2,2,3-
trimethyleyclopentyl)butanoic acid, and 4-(1-methylbicyclof3.1.0lhexan-2-yhbutancic
acid, (E)-1-(2-(1-methylbicyclo[3.1.0lhexan-2-yl)vinyl)cyclopropanecarboxylic acid,
(E)-1-(2-(7-methylspiro]2 4}heptan-4-yi)vinyl)oyclopropanecarboxylic acid, (E)-4-(1~

20  methylbicyclo[3.1.0]hexan-2-y)but-3-enoic acid, (E)-4-(7-methylspiro[2.4]hept-6-en-
4-yl)but-2-enoic acid, (E)-4-(7-methylspiro[2.4]heptan-4-yl)but-3-enoic acid, (E)-4-(7-
methylspiro[2.4]heptan-4-yYbut-2-enoic acid, (E)-4-(8-methylspiro[2.5]oct-7-en-4-
yDbut-2-enoic acid, 1-(2-(7-methylspiroj2.4]heptan-4-yl)ethyl)cyclopropanecarboxylic
acid, 2-((6,7-dimethylspiro[2.4]heptan-4-yl)methyl)-1-methylcyclopropanecarboxylic

25  acid, 2-(1-((1,4-dimethylbicyclo]3.1.0lhexan-2-yl)methyl)cyclopropyl)propanoic acid,
2-(1-{(1-methylbicyclo[3. 1.0thexan-2-yl)methyl)cyclopropylacetic acid, 2-(1-((7-
methylspiro[2.4]heptan-4-yl)methyl)cyclopropyl)acetic acid, and 4-(7-
methylspiro[2.4]heptan-4-yhbutanoic acid.

30 2 The off-note blocking compound of claim 1, selected from the group consisting of
4-(2,2,3-trimethylcyclopentyl)butanoic acid, 4-(2,2,3-trimethylcyclopent-3-enyl)but-2-
enoic acid, 4-(2,2,6-trimethylcyclohexyl)butanoic acid, 3-(2,2,6-
trimethylcyclohexyl)propancic acid, 4-propylcyclohexanecarboxylic acid, 2-(3,4-
dimethylcyclohexylacetic acid and mixtures thereof.

35
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tct gct ggc act agc Ser Ala Ely Thr Ser 35 aca act tt{t ata ccc Thr
Thr Phe Ile Pro 50 ctg gca gga Leu Ala Ely 40 atc att ttt Ile lle

Pile 55 wbhaoetio®C agt ggc gaa ttc atgld4d Leu Al a Valcrreszodoofss U
Pile Met 45 tcc agt gtg gta gtg gtt cta ttt192 Ser Ser Val Val Val

Val Leu Pile 60 gtt an gga aat ttt gct aat ggc ttc ata gca ttg gta
aat tcc att240 Va|ndvbecdrh siﬁ@tﬁ‘c&ﬁ@nsﬁdgaan%mﬁﬁ BroWidirg doh@neétﬁe hgredidal

cag att cic agéé%g?%o??&f o pbokind Sstpepten 38 BB B o Tior o a'a ASp

Gn lle Leu Thr 859095 gct ctg gcg gtc tcc Ala Leu Ala Val Ser 100

tgg tat tcadftct %c%nsumablecomprising

5 a) one or more ingredient in a concentration sufficient to provide an off-
note, and

b) one or more off-note blocking compound as defined in claim 1 or 2.

5. The consumable of claim 4, wherein the one or more off-note providing
10  Ingredient is selected from the group consisting of sweetener, artificial sweetener,
beverage, chewing gum, nutraceutical, and pharmaceutical.

8. The consumable of claim 4, wherein the one or more off-note providing
ingredient comprises an artificial sweetener selected from the group consisting of

15  aspartame, Acesulfame K, saccharin, sucralose, sodium cyclamate and mixtures
thereof.

7. The consumable of claim 4, wherein the one or more off-note providing
ingredient comprises a sweetener selected from the group consisting of including

20 stevioside, swingle extract, glyccerhizin, perillartine, naringin dihydrochalcone,
neohesperidine dihydrochalcone, mogroside V, rubusoside, rubus extract,
rebaudioside A and mixtures thereof.

8. The consumable of claim 4, wherein the one or more off-note providing

25 ingredient comprises a consumable selected from the group consisting of cocoa,
coffee, caffeine, theobromine, diketopiperazines, vitamins, amino acids, vitamin B,
casein, soy protein, ibuprofen, salicylic acid, glucoronolactone, acetaminophen,
dextromethorphan, naringin, taurin, macrolide (including bioxin and erythomycin),
paracetamol, acetylsalicylic acid, cimetidine, ranitidine, amoxicillin, acetominophen,

30 cephalosporines, quassia, propylene glycol, triacetin, potassium, zine, loperamide,
limonin, flavonoides, isoflavones (including genistein and diadzein), polyphenoi
(including catechin and epicatechin), mint oil, D-menthol, hydrolysed vegetable
protein, bitter peptides, preservatives (including benzoic acid, potassium sorbate,
polysorbate 80, sodium and potassium lactate, sodium benzoate), citric acid, quinine,

35 urea (contained in chewing gums), essential oils (inclluding thyme, sage, basil, mint),
Maillard reaction products (including cyclic amines made from pyrrolidine/glucose,

30



Trp Tyr ser Thr Val 115 aga gtt ggt Arg Val Gy ttt aat cca Pile Asn
Pro 120 ttg ctc tgg gta tta tta tta aat336 Leu Leu Trp Val Leu Leu

Leu Asn 10gbLgostiGbiobtt tat agt gta gaa gta aga384 Al a Rid@cHMbs/ce6iss
Val Qu Val Arg 125 act act gct tat aat gtc tgg gca gta acc ggc cat

ttc agc aac tgg432 Thr Thr Ala Tyr Asn Val Trp Ala Val Thr Ay His
Pile Ser Asrhla-ﬁltﬁblﬁﬁ%%3§1%ﬂl%l§tkf=os§%} a@ﬁﬁe&ﬂﬁs&?&r eﬁ%pl@to@rcegpfp&%heg)lt_g

ctc aag att gcc aat Ser Leu Ser
Leu Lys |1 e %%k hags hﬂm%onfﬁa@di%mn@c@p%@. Sulupens a'ldt"f"X%’fEtS thereok t a
aag agg aga gtt aag agt gtc att528 Ser Asn Leu |Ile Pile Leu H's Leu

Lys Arg Arg 9\./a| Iﬁ/r%e%e o}/glocllu!ugeoff r?cggs i% coﬁ%{a&szc%%%/nglgg 1a?am5|X|ng with the
5 consumable (a) one or more off-note providing ingredient in a concentration sufficient
to provide an off-note, and (b) one or more off-note blocking compound as defined in
claim 1 and 2.

10. The method of claim 9, wherein the one or more off-note providing ingredient
10 s selected from the group consisting of sweetener, artificial sweetener, beverage,
chewing gum, nuiraceutical, and pharmaceutical.

11. The method of claim 9, wherein the one or more off-note providing ingredient
comprises an artificial sweetener selected from the group consisting of aspartame,
15 acesulfame K, saccharin, sucralose, sodium cyclamate and mixtures thererof,

12. The method of ¢laim 9, wherein the one or more off-note providing ingredient
comprises a sweetener selected from the group consisting of including stevioside,
swingle extract, glyccerhizin, perillartine, naringin dihydrochalcone, neohesperidine

20 dihydrochalcone, mogroside V, rubusoside, rubus exiract, rebaudioside A and
mixtures thereof.

13. The method of claim 9, wherein the one or more off-note providing ingredient
comprises a consumable selected from the group consisting of cocoa, coffee,

25 caffeine, theobromine, diketopiperazines, vitamins, amino acids, vitamin B, casein,
soy protein, ibuprofen, salicylic acid, glucoronolactone, acetaminophen,
dextromethorphan, naringin, taurin, macrolide (including bioxin and erythomycin),
paracetamol, acetolsalicilic acid, cimetidine, ranitidine, amoxicillin, acetominophen,
cephalosporines, quassia, propylene glycol, triacetin, potassium, zinc, loperamide,

30 limonin, flavonoides, isoflavones (including genistein and diadzein), polyphenol
(including catechin and epicatechin), mint oil, D-menthol, hydrolysed vegetable
profein, bitter peptides, preservatives (including benzoic acid, potassium sorbate,
polysorbate 80, sodium and potassium lactate, sodium benzoate), citric acid, guinine,
urea (contained in chewing gums), essential cils (inclluding thyme, sage, basil, mint),

36  Maillard reaction products (including cyciic amines made from pyrrolidine/glucose,
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30310_PCT_sequences. ST25. t xt 165170175 ctg gtg atg ctg ttg.ggg cct

fta
Leu
att

Ile
aaa
Lys
cta
Leu
ttg
Leu
ctc
Leu
aaa
Lys

cta ttt

ttg gct tgt caa ctt ttt576 Leu Val Met Leu Leu Gy Pro

Leu Phgolsgss/iA919s Cys G n Leu Phe 180185190 gtg ata aaqyEiMosARdisgad

gta cgg
Val Arg
ttg agg
Leu Arg
gga aac
Gy Asn
ctg tta
Leu Leu
cat ggt
Hs Gy
gct ttg
Al a Leu

aca aaa gaa tat gaa gga aac624 Val Ile Asn net Lys Qu
Thr Lys Qu Tyr u Ay Asn 195200205 atg act tgg aag atc

aigimegx,}&o%t gr@lllﬂéfstfi'ésetcﬁala@ﬁiblxgﬁ%?& Maifnpl -ZEBH‘keTcgﬂibéFé’z(fne's \e
al eu a ta acc ac
L oS, nlBdneL s A B, Lpots: 37@60%@ xlres thereqty -

Leu Val Pro Pile Thr Leu Thr Leu Leu 225230235240 tgt ttt
atc tgt tct ctg tgt aaa cat ctc aag aag atg768 Cys Phe
Ile Cys ser Leu Cys Lys His Leu Lys Lys Met 245250255 cag
aaa gga tct caa gat ccc agc acc aag gtc cac ata816 G n
Lys Gy Ser Gn Asp Pro Ser Thr Lys Val His Ile 260265270
caa act gtg atc ttt ttc ctc ttg tta tgt gcc gtt tac864
Gn Thr Val Ile Pile Phe Leu Leu Leu Cys Ala Val Tyr

275280285 ttt ctg tcc ata atg ata tca gtt tgg agt ttt ggg agt ctg gaa
aac912 phe Leu Ser Ile Met Ile Ser Val Trp Ser Phe Gy Ser Leu GQu
Asn 290295300 aaa cct gtc ttc atg ttc tgc aaa get att aga ttc agc tat

cct

t ca960
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305310315320 atc cac cca ttc ate ctg att tgg gfq, Bl a@mygetda@g :
Pe 0135

cag act1008 Ile H's Pro Phe Ile Leu Ile Trp Ay Asn Lys Ly

G n Thr 325330335 ttt ctt tea gtt ttg cgg caa gtg agg tac tgg gtg aaa
gga gag aagl056 phe Leu SepO3Hl PClegeqieycds.AT3AltxArg Tyr Trp Val Lys
Gy Gu Lys 340345350 cct SEEENEEERCt gc ggc cgc cag cct gaa ctc get
cct gamogaioagktOda Pro Ser Ser Pro Cys Gy Arg Gn Pro Qu Leu Al a
Pro G?-'g Asp Pro, 355360365 gaa gat taalll3 G u Asp 370 <210> 2 <211>
370 <

Lys Pro Val Pile Met Pile Cys. Lys Ala lle ArgEE'EIe ser Tyr Pro Ser

2z [SRgaIS) QIVRPRGS | cj al <220> <223> Synthetic Construct <400>
2 Met«<ANoa Aosid@crThr Tyr Pro ser Ser Val Pro Thr Thr Leu Asp Pro
151015 Page 2 PCT/Cl-1 2008/ 0 00135 30310 PcT _sequences. ST25.txt Qvy
Asn AF¥0er* Ser Ala Trp Pro Leu Asp Thr Ser Leu Gy Asn Al a 202530

<170> PatentiIn version 3.3

<210> 1

<211> 1113
<212> DNA

<213> Artificial

<220>
<223> artificial DNA

<220>
<221> CDS
<222> (1)..(1113)

<400> 1
atg gcc gct gtt acc tat cct tca tcc gtg cct acg acc ttg gac cct 48
%et Ala Ala val ghr Tyr Pro Ser Ser val Pro Thr Thr Leu Asp Pro

10 15

g%g aat gca tec tea goc tgg ccc ctg gac acg tcc ctg g?g aat oca 96
Gly Asn Ala ggr Ser Ala Trp Pro Egu Asp Thr Ser Leu goy Asn Ala

tct gcet g?c act agc ctg gca gga ctg gct gtc agt g?c gaa ttc atg 144
Ser Ala gsy Thr Ser feu Ala goy Leu ATa val ser Ssy Glu Phe Met

aca act ttt ata ccc atc att ttt tce agt gtg gta gtg gtt cta ttt 192
Thr Egr Phe Ile Pro Ile %}e Phe ser ser val val val val Leu pPhe
60

gtt att g%a aat titt gct aat ggc ttc ata gca ttg gta aat tcc att 240
ggT ile Gly Asn Phe ?ga Asn Gly pPhe Ile 9ga Leu val Asn Ser gée

gag cgg gtc aag aga caa aag atc tct tit gct gac cag att ctc act 288
Glu Arg val Lys ggg Gln Lys ITe ser gge Ala Asp GIn Ile Seu Thr
5

gct ctg gcg gtc tcc aga gtt g?t ttg ctc tgg gta tta tta tta aat 336
Ala Leu Ala XS& Ser Arg Val Gly igg Leuv Trp val Leuy Lig Leu Asn
1

tgg tat tca act gtg ttt aat cca gct ttt tat agt gta gaa gta aga 384
Trp Tyr gig Thr val Phe Asn ;58 Ala phe Tyr Ser val Glu val Arg
125

act act gct tat aat gtc tgg dca dgta acc g?c cat ttc agc aac tgg 432
Thr Igr Ala Tyr Asn val Igg Ala val Thr Gly g}g Phe Ser Asn Trp
0

ctt gct act agc CtC agc ata ttt tat ttg ctc aag att gcc aat tte 480
Leu Ala Thr Ser Leu Ser Ile phe Tyr Leu Leu Lys ITe Ala Asn Phe
145 150 155 160

tcc aac ctt att trt Ctt cac tta aag agg aga gtt aag agt gtc att 528
Ser Asn Leu Ile Phe Leu His Leu Lys Arg Arg Val Lys Ser Val Ile
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Ser Ala Ay Thr Ser Leu Ala Ay Leu Ala Val Ser
354045 Thr Thr the Ile Pro Ile Ile Phe Ser Ser P&ﬁgﬁ ﬂaB Qgﬁ leﬂ 00 135
Phe 505560 Val Ile Ely Asn Phe Ala Asn Ay Phe Ile Ala Leu Val Asn
ser Ile 65707580 A u Arg Val Lys Arg Gn Lys Ile ser Phe Ala Asp G n
Il e Leu Thr 859095 Al a LelB0ANG P¢alsegeencasgs™Valtx@ y Leu Leu Trp Val
Leu Leu Leu Asn 136105110 Trp Tyr ¥& Thr Val the ¥$n Pro Al a Phe Tyr
Ser \@&l ﬁ? ﬁ'ctd\rtﬁg 1231282 TRE kATt declXht A3 Mal vdtr p Al g7d/al  Thr
Ay Hies LeAseuT@ly &R0185140 Aheuredl AlaTkys $3n LeauPiBer |1 e Phe Tyr
Leu Leu Lys I1@&8Q\a Asn the 143850155160 ser AdfCLeu Ile Phe Leu Hi s
Leu % ﬁagaﬁr 9rd/aba %gyﬁlcgblﬁal%laﬁ’alzét ﬁ ahadvel LegpisLeu
1iet asrleet Phe diear ¥ #aT\yusg Ghm d.;&ac;ﬂheryd ¥OBsval |l e Asn
rret Lys d ul9j e Val Arg Thr209s du Tyr A uBy Asn 195200205 Met Thr
Trp € r 2102 20 Thr
VAR R oA e Sl e e L e
225230235240 cys Phe LeUZE%u Leu Ile cys2&kr Lea Cys Lys HIS Lea Lys

Lys Nﬁgf gta acc acg cta gga aac tta gtg ccc ttc act ctg acc ctg cta 720
Thr val Thr Thr Leu Gly Asn Leu Val Pro Phe Thr Leu Thr Leu Leu
225 230 235 240

tgt ttt ttg ctg tta atc tgt tct ctg tgt aaa cat ctc aag aag atg 768
Cys Phe Leu Leu 52? Ile Cys Ser Leu Sgg Lys His Leu Lys Egg Met

cag ctc cat g?t aaa g?a tct caa gat c¢cc agc acc aag gtc cac ata 816
GlIn Leu His Gly Lys Gly Ser Gln ggg Pro ser Thr Lys g%g His Ile
260

aaa gct ttg caa act gtg atc tit tte ctc ttg tta tgt dcc gtt tac 864
Lys Ala Egu Gln Thr val Ile Sgg Phe Leu Leu Leu ggg Ala val Tyr
5

ttt ctg tcc ata atg ata teca gtt tgg agt ttt g%g agt ctg gaa aac 912
Phe 583 ser Ile Met Ile gsg val Trp ser phe go% ser Leu Glu Asn

aaa cct gtc ttc atg ttc tgc aaa g¢i att aga ttc age tat cct tca 960
Lys Pro Val Phe Met Phe Cys Lys Ala Ile Arg Phe Ser Tyr Pro Ser
305 310 315 320

atc cac cca ttc atc ctg att tgg g?a aac aag aag cta aag cag act 1008
Ile His Pro Phe §1§ Leu XTe Trp Gly ggg Lys Lys Leu Lys g;g Thr
2

ttt ctt tca gtt ttg cgg caa gtg agg tac tgg gtg aaa g?a gag aag 1056
rPhe Leu Ser ggg Letd Arg Glin va ggg Tyr Trp val Lys gSO Glu Lys

cct tca tct cca tgc g?c cgc cag cct gaa ctc get cct gaa gac ccg 1104
Pro ser ggg Pro Cys Gly Arg g%g Pro Glu Leu Ala Pgo Glu Asp Pro
365

gaa gat taa 1113

Glu Asp
370

<210> 2

<211> 370

<212> PRT

<213> Artificial

<220>
<223> Synthetic Construct

<400> 2
nfet Ala Ala val ‘Srhr Tyr Pro Ser Ser \1/81 Pro Thr Thr Leu ﬁp Pro
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245250255 A n Leu Hs Gy Lys Ay ser Gn As er‘}gr Lys val H's
Il e 260265270 Lys Ala Leu Gn Thr Val Ile Ph?éﬁi&ﬁe é# R 135
Val Tyr 275280285 PCIT/CH2 008/ 000 13 5
30310 _PCT sequences. 5T25.txt Phe Leu Ser Ile Met Ile Ser Val Trp Ser
Phe Ay Ser Leu G u Asn 29G93HRHOTIspeuences \FRS #pE Met Pile COys Lys

Al a | lgey Aisg AResereked Wia Fird S L§@i§&%¥5§@0mu GW lign Ly Ser Val Leu
Arg Gn vaI Arg20y 340345 Trp Yal Lys Gy du Bys 3%0 Pro Ser Ser
Pro Cys Ay Arg Gn Pro Gl 355360 Leu Ala Pro Gu Asp Pro 365 GM

Asp 34@r ﬁaé%ﬁsyg"rhr Ser Leu Ala %y Leu Ala val Ser g;y Glu Phe Met

Thr Thr Phe Ile Pro Ile Ile Phe Ser Ser val val val val Leu Phe
50 55 60

val ITe Gly Asn Phe Ala Asn Gly Phe ITe Ala Leu Val Asn Ser Ile
65 70 75 80

Glu Arg val Lys Arg GIn Lys Ile Ser Phe Ala Asp GIn Ile Leu Thr
85 S0 25

Ala Leu Ala val Ser Arg val Gly Leu Leu Trp val Leu Leu Leu Asn
100 105 110

Trp Tyr Ser Thr val Phe Asn Pro Ala phe Tyr Ser val Glu val Arg
115 120 125

Thr Thr Ala Tyr Asn val Trp Ala val Thr Gly His Phe Ser Asn Trp
130 135 140

Lteu Ala Thr Ser Leu Ser Ile Phe Tyr Leu Leu Lys Ile Ala Asn Phe
145 150 155 160

Ser Asn Leu Ile Phe Leu His Leu Lys Arg Arg val Lys Ser val Ile
165 170 175 '

Leu val Met Leu Leu Gly Pro Leu Leu Phe Leu Ala Cys Gln Leu Phe
130 185 190

val Ile Asn Met Lys Glu Ile val Arg Thr Lys Glu Tyr Glu Gly Asn
195 200 205

Met Thr Trp Lys ITe Lys Leu Arg Ser Ala val Tyr Leu Ser Asp Ala
210 215 220

Thr val Thr Thr Leu Gly Asn Leu vVal Pro Phe Thr Leu Thr Leu Leu
225 230 235 240

Cys Phe Leu Leu Leu Ile Cys Ser Leu Cys Lys His Leu Lys Lys Met
245 250 255

GIn Leu His Gly Lys Gly Ser Gln Asp Pro Ser Thr Lys val His Ile
260 265 270

Lys Ala Leu GiIn Thr val 1le Phe Phe Leu Leu Leu Cys Ala val Tyr
275 280 285
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<211> 45 <212> DNA <213> herpes sinplex virus <400> 3- tgcggccgcc

agcct gaact cgctcctgaa gacccggaag attaadb <21(PC'F]GHZ1 ?19> WA135
<213> rat <400> 4 atggccgctg ttacctatcc ttcatccgtg c acgacc

t ggaccct gg gaat gcat cc60 tcagcctggc ccctggacac gtccctgggg aatgcatctg
ctggcactag cctggcaggal20 cB8gridteccaegteggegsnll.tgat gli4

Phe Leu Ser Ile Met ITe Ser val Trp Ser Phe Gly Ser Leu Glu Asn
290 295 300

Lys Pro val Phe Met Phe Cys Lys Ala Ile Arg Phe Ser Tyr Pro Ser
305 310 315 320

Ile His Pro Phe Xle Leu Ile Trp Gly Asn Lys Lys Leu Lys Gln Thr
325 330 335

Phe Leu Ser val Leu Arg GIn val Arg Tyr Trp val Lys Gly Glu Lys
340 345 350

Pro Ser Ser Pro Cys Giy Arg Gin Pro Glu Leu Ala Pro GIu Asp Pro
355 360 365

Glu Asp
370

<210> 3

<211> 45

<212> DNA .
<213> herpes simplex virus

<400> 3
tgcggccogec agectgaact cgctcectgaa gacccggaag attaa 45

<210> 4

<211> 144
<212> DNA
<213> rat

<400> 4
atggcecgetg ttacctatcc ttcatcegtyg cctacgacct tggaccctgg gaatgcatec 60

tcagcetgge ccctggacac gtcectgagg aatgcatctg ctggcactag cctggcagga 120
ctggctgtca gtggcgaatt catg 144
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