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OFF- NOTE BLOCKI NG SENSCRY ORGANI C COVPOUNDS TECHNI CAL
FI ELD Di scl osed are conpounds that allow to mask or

whkamsiiumdesi rabl e of f-notes i n consumabl es anePCT/AH2008/000135

nmet hod of bl ocki ng of f-notes enpl oyi ng said conpounds

i n consumabl es. SUVMARY Provi ded are the follow ng:

(1) An off-note bl ocking conpound sel ected from one or
nore of 4-(2,2, 3-

trimethyl cycl opent - 3-enyl ) but-2-enoic acid ,

4- (2,2, 3-tri 9Et-H9TE \BPEOORER FEYIPEY PRGANIQEOYPOUNDS
4-(2,2,6-trinmet hyl cycl ohexyl ) butanoic acid, 3-(2,2, 6-
trimet hyl cycl ohexyl ) propanoi ¢ aci d,

2- (3, 4-di met hyl cycl ohexyl )acetic acid, 2-nethyl-4-

(2,6, 6-trinmethyl cycl ohex-2-enyl)butanoi c acid,
1-methyl-2-((1 ,2,2- trj [ o[3.1
.O]hexan-3-y|)nethyl)cﬁ%gg%ﬂ%égk&%iﬁboxylic aci d;
(E)-3s(1-(2, 2 , .
S - B RO T commREds (5} Pl oRR Rk Ay siabie tfnotes in
¢aBpumablizs 2na the methet lof blogkihg binofseamydiding sald enmipounds in
ks lm %, -4-(2,2,3-trinethylcyclopentyl)but-3- enoic

aci d, -4-(2,2,3-trimethyl cycl opentyl) but -2-enoic

acid, 1-nethyl-2-((1,2,2- trinethylbicyclo[3.1

. 0] hexan-3-yl ) et hyl ) cycl ogMdiecar boxyl i ¢ aci d,

Jied l? lesitbwik R, 2, 3-trimethyl cycl opentyl) butanoic
o lg;éagfé( %,f%-&)&\{légﬁet hyl bi cycl of 3. 1. 0j hexan- 2-

yl ) met hyl ) - 1- met hyl cycl opr opanecar boxyl i ¢ aci d,

(el otety Rl MOkt B bne o more i 2.
tgm@my(cyglopﬁﬁtaqwm gyée@pi@_ap , 4-(2,2,3-trimethylcyclopentyl)butanoic
2 d ) LC acid,
%@3? 3(72;22? ﬁryr?(éthﬂ%%&l’%ﬂ%&l@rt%c? y%’?:% ’o’%ent yl ) but anoi ¢
tameﬂlyloaﬁah@cy()mtqmﬂwy|a§ide_9d3,6fotbnethchmw&aqﬁti;bngidaam%hyl-4-
e P R R SsR drara0 2% o
o[3.1.

trimethylbicyc Jhexan-3-yl)methyl)cyclopropanecarboxylic acid;
(E)-3-(1-(2,2,3-trimethyicyclopent-3-enyl)cyclopropyl)acrylic acid, (E)-4-(2,2,3-
trimethylcyclohex-3-enyl)but-2-enoic acid, (E)-4-(2,2,3-trimethylcyclopentyl)but-3-
enoic acid, (E)-4-(2,2,3-trimethylcyclopentyl)but-2-enoic acid, 1-methyl-2-((1,2,2-
trimethylbicyclo[3.1.0]hexan-3-yl)methyl)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[3.1.0jhexan-3-yl)methyl)cyclopropyl)propanoic acid, 2-(1-((1-
methylbicyclo[3.1.0]hexan-2-yl)methyl)cyclopropyl)acetic acid, 3,3-dimethyl-4-(2,2,3-
trimethylcyclopentyl)butanoic acid, and 4-(1-methylbicyclo[3.1.0]hexan-2-yl)butanoic
acid,(E)-1-(2-(1-methylbicyclo[3.1.0]hexan-2-yl)vinyl)cyclopropanecarboxylic acid,
(E)-1-(2-(7-methylspiro[2.4]heptan-4-yl)vinyl)cyclopropanecarboxylic acid, (E)-4-(1-
methylbicyclo[3.1.0]hexan-2-yi)but-3-enoic acid, (E)-4-(7-methylspiro[2.4]hept-6-en-
4-yhbut-2-enoic acid, (E)-4-(7-methylispiro[2.4]heptan-4-yl)but-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-
yhbut-2-enoic acid, 1-(2-(7-methylspiro[2.4]heptan-4-yl)ethyl)cyclopropanecarboxylic
acid, 2-((6,7-dimethylspiro{2.4]heptan-4-yl)methyl)-1-methylcyclopropanecarboxylic
acid, 2-(1-((1,4-dimethylbicyclo[3.1.0]hexan-2-yl)methyl)cyclopropyl)propanoic acid,
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(BE)-1-(2-(7-met hyl spiro[ 2. 4] hept an- 4-yl ) vi nyl )cycl opro
panecar boxylic acid, (E)-4-(1- nethylbicyclo[3.1

WO QjokaxHme 2- yl ) but - 3- enoi ¢ aci d, PCT/CH2008/000135

(E)-4-(7-nethylspiro[2.4] hept-6-en- 4-yl)but-2-enoic
acid, (E)-4-(7-nmethyl spiro[2.4]heptan-4-yl)but-3-enoic
& 1-¢(1-roethylbicydlo]3.1.0]hexan-2 -yl)methyl)cyclopropyl)acetlc acid, 2-(1-((7-

0
R S T R R S Al R
aethylspiro[2. 4]heptan-4-yl)butan0|c acid.
1-(2-(7-met hyl spiro[ 2. 4] hept an-4-yl ) et hyl ) cycl opr opane
car boxylic acid,

(2) The of-nditerbiopking pompdunddshigscalredirgrenniecluging-uhdartihy |
cycl OQélQﬂ@ﬁ[P E’Bﬁrwy&e A hdp 2%. {n?'ne%ﬂtyclopentyl)butan0|c acid, 4-

, 4- di net
. QI hetah 8- imhy@wt@rﬁrwbb@s? epcinetid, 4-(2,2,6-

agi ﬂeﬁlw%}%km/g ;Hn% Céocgér o%pg% 2)%gglgethyl%‘yclohexyl)propanoic

2- ( 1- @¢ig4-propylcyclohexanecarboxylic acid, and 2-(3,4-dimethylicyclohexyl)acetic
met hyL§gi ro[ 2. 4] hept an-4-yl ) met hyl ) cycl opropyl ) acetic
acid, and 4-(7- methyl spiro[2.4]heptan-4-yl)butanoic

acid. (2) The off- note bl ocki ng conpound as descri bed

R TR i
Q1EE or rgorerd e @fwj-n@tpdqlmmwmmds linied Rereinoinelualirigdinder (1) and
(2,2,6- trimethylcycl ohexyl)butanoic acid,

Z(2,2,6-trimethyl cycl ohexyl) propanoi c
aci d4- propyl cycl ohexanecar boxylic acid, and

@) Q\%Oﬂsghgagi&xﬁ]%yg,hghexyl Yacetic acid. (3) A flavor

conposition conprising an of f-note providing

consu®abl eonsgrradiedngrediedt ipraecancentmation stifficiest toffrovide en off-
bl ocki ng cg, ogﬁgs i sted herein, including under (1)

and (2). <§fQA consumabl e conprising a) one or nore

i ngr el entonﬁwora“@@rﬂféfifﬁ piEnpigrblenking eompeundsligied hergin, an

of f not e, alﬂglug,)q 8ePf) 4Rd &of the off-note bl ocking
compounds |1 st egqﬁer e(lr 21 (?szgl udi ng under (1) and (2).

(5) A consumable as herein described, including under (4), wherein the one or more
off-note providing ingredient is selected from one or more of sweetener, artificial
sweetener, beverage, chewing gum, nutraceutical, and pharmaceutical.

(6) A consumable of as herein described, including under (4), wherein the one or
more off-note providing ingredient is an artificial sweetener selected from one or
more of aspartame, acesulfame K, saccharin, sucralose, and sodium cyclamate.

(7) A consumable as herein described, including under (4), wherein the one or more
off-note providing ingredient comprises a sweetener selected from one or more of
stevioside, swingle extract, glyccerhizin, perillartine, naringin dihydrochalcone,
neohesperidine dihydrochalcone, mogroside V, rubusoside, rubus extract, and
rebaudioside A
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(5) A consunabl e as herein described, including under
(4), wherein the one or nore off-note providing

WO pgsatilent i s selected fromone or nore of SWeET/€H2008/000135

artificial sweetener, beverage, chew ng gum
nutraceutical, and pharmaceutical. (6) A consunmabl e of
@ Arsneimable sishiebaiul desaribed,dncigding deder((4), whehesn dieroft-ate

&%ﬁd g( ﬁleﬂtf éo gs@ %Ké 'sngEtggifr%m orlﬁesorﬁ}ﬂor of cocoa,
¥ nofe of

arti smeet ner se rom one oOr
cofisar caﬂﬂme ﬁw@mnﬂlaersdlketomwehaes, wjtammingy andeeacidsndtamin B,

SRl S LMD rofeh sl BRICEABIGNE, Srstamigonhen
dextremstiorphane npringin,dawin, inegraide éntludiogbidxireandserythomycin),
ﬁ%@ét sl aé&&l@?ﬁc@ﬁﬁ 5&8’ r@l Qt?dlr‘?é rgmﬁo‘?n?fan%x?c\(lhr?sa'cg%mmorglahen
sW ngl e éx ccer Izl n, rtine
@ﬁnwwsg@vmcwsm etﬁw@pe Qlydoln’eﬁladeﬁty saltz dfadotamsiym, salts of zinc,
BBHEARAE Sy, JRHGREG o GEARRL gl po e
rpqimhmpln(gwdn«vdmce(taqhm ambmcaiemue) wiirft -ofl oD-engmtivalj jidrajysed
t

AR BBt YN R, BB R BB
Hirkaieopalyrerkete B8ssodiune and pefassinmriactatei sediuribenndate)Bgitric acid,

R& Nires 6nRAIYEh r&hewm#]@uﬂfsz rbssé@dl 6¥d i {Tr"r;cllﬁ&hg F]halme sage,

ucor ono actone, aceta extr
brsili misitn Madligrd reactiopeiodutel énceluqu; ayttlia @minesdinade fidm

RIndiBiRE B, Mlﬁé?%l@égo rohﬁ&l@&?’rF@H S¥hih&rx Sééj'for ‘example

cimetidine, ranitidine, aceto
dilssnpiperagivEs ) beer, qg@ssémmulq@eoﬁﬁ@nsé\lﬁ@hlgwgm,,|unul¢rm emi n,
Sldoheof potassium salts of zinc, |operan de,

't monin, flavonoi des, isoflavones (including genistein
and di adzei n), polyphenol (including catechin and

@ei R%&ﬁ&i Wbloéﬁnrﬁf fgh&es %ﬁméﬂ@a’blehé@ﬁ&lsy mixing with the

veget ab rotel Itter peptl preser
qqnﬁtlr[nahlﬁdg) mqrdn@reegff.—mpte prstvigiing lggﬁegl@,nbm@concentratlon sufficient

BEAAGE B bf-nlS, aROG) e ird?OBMBLUTS G HLoRnoB Uikl

benzoat e uinine, urea (contalne
GITRRAUAES 4 rere@wm!udm unﬂer(ﬂ)(anddm udi ng thyne, sage,
basil, mnt), Millard reaction products (including

cyclic amnes nmade from
(11) A method as herein described, including under (10), wherein the one or more

off-note providing ingredient is selected from the group consisting of sweetener,
artificial sweetener, beverage, chewing gum, nutraceutical, and pharmaceutical.

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

(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, perillartine, naringin dihydrochalcone, neohesperidine
dihydrochalcone, mogroside V, rubusoside, rubus extract, and rebaudioside A.
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pyrrolidine/glucose, alanine/xylose, proline/sucrose
or al ani ne/ xyl ose, for exanple diketopiperazines),

whe®s/111eps, humul one, trans-isohunmul one, | upuP@CNEH2@RH00135

hul upone. (10) A nmethod of blocking off-notes in a
consunmabl e conprising adm xing with the consumabl e (a)
(@ARAonethod as béreinndetserilpedy irictliding urrigr ¢idl) én(13),rwieerein the off-note

FRPERRIAH 80 SHULREL BB o Al YR By A coeo

eieinsuthesbionsne diketopipanazines; vilahing, amideacids) vilandn B2gasein,

Ly 908 ol g ET5R At IR
dexfpomeihenphans ngrinigit, tt@dlnf maerdlitie (igclodipg bmxxm arlch argthofnycin),
%égﬁl@ét%ﬂ?f ac@c&l‘é& c'|l%'a%|d Sxﬁ%ilhﬁlgelrahlt#aﬁ\ée%l%g%iiiﬂﬁl, %cv.grtré\gw(ghen,

I ace maceut
mhhl@smnnede@assbeuropvlane glycolgtriapetay, salis0df patabsiutr, salts of zinc,

I r‘:ﬁ'lcﬂe rtﬂgn?f ﬁ%f’lgldggq Q\/&Qes L{?ﬂm& tl'\ls‘f&%%%l%%lﬁ%ﬁf

nmore'artifticla svvée ener se rom as
mmwumudmgmmm ang ersctamdimsmmt aidD-suehthain hydrolysed

S ATTY o, o A B0 A SRSy st
Jorieate dralyportrege 80l sediune ennqbpdats’esium ectate, sastiwm baestate)ecitric acid,
%Fﬁlﬁ&tlﬁﬁa gc{oﬂfglrfetdqw |ﬂ§ ﬁgﬁﬁ%'&g&ﬁ“ (fa(ﬁ“fc uding thyme, sage,

ccer eri | ari ngi n IocC
,hwt)eMadlarobreacwmrgdm Gmi@dlnmomloamsvnade from

C
SNSRIt i b RO e
qikdppipeuaeines)nbedrehelts hnmu@nprtmnsdsmnnumeemp@mhe and
Hlﬁ%?BUnb.SeS one or nore consunebl e sel ected from cocoa,
coffee

caf fei ne, theobrom ne, diketopiperazines,
vitam ns, am no aci ds vitam n B, casein, soy protein,

i buprofen, salicyli e fepBREORPARHAC One,
acet am nophen, dextromst or phan, naringin, taurin,

macr ol i de (including bioxin and erythonyC|n)

par acﬁ{(fénﬁ)ho %ﬂbﬁ%hiﬁ%hhél& I%GIHgd h%llerFPﬁbl%Qﬂﬂne following off-

raniti anoxi Cli ace

P@éﬁbhLQIC'@a@@@mn@@dSq@-é%&Bammﬂwwpl@n@ntgﬂ gryblout-2-ehaic@cidn4-
@3 3-8indthRQJcbehtTbutSAbIE Sl 4428 B-trimethyicyclohexylbutanoic acid,

3-(2,2,6-trimethylcyclohexyl)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[3.1.0]hexan-3-yl)methyl)cyclopropanecarboxylic acid.

The chemical structures of these compounds are indicated below:

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-
trimethylcyclopent-3-enyl)but-2-enoic acid)

<5y
O

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



| operam de, linonin, flavonoides, isoflavones

(i ncludi ng geni stein and di adzei n), pol ypheno
w@ eevslidperg cat echin and epi catechin), mnt oiPCT/CH2008/000135

D-nment hol, hydrol ysed vegetable protein, bitter

pepti des, preservatives (including benzoic acid,
assi um sor bate, pol ysorbate 80, sodi um and
|unlpactate sodi um benzoate), citric acid,

AR~ (contalned in chewi ng guns), essentia
oifl s (|ncIIu [ Mai || ard
reaction pr oduc%g’?’l%ﬁwﬁtg]?ggdo@bﬂmtgﬁn&gtg)s:'drmde from
pyrrolidine/glucose, alaninel/xylose, proline/sucrose
or al ani pe/ xyl ose, for exanpl e di ket opi perazines),
begr, hogls, hunui one, trans-isohunul one, | upul one, and
‘ . DHTAI LED DESCRIPTION The of f-note bl ocking

coppaunds ggggﬁgsg ey clofetyBropanoic 2eid” ™ "9
4-(2,2,3-trinethylcyc'opent 3-eny!) but-2-enoi c acid,
4- (2,2,3-trinmethyl cycl opentyl) butanoi c acid,
,,6-trinethyl cycl ohexyl ) but anoi ¢ aci d,
<trimethyl cycl ohexyl) propanoi c acid,
[ fpyl cycl ohexyl )acetic acid, 2-

methyl (2,6, | ) but anoi c
acid, and 1- rreétsﬁuf Hﬂj?e?iﬁ%&yg%gla%% tJ?Ct%n(?bl cycl o[ 3.
1. O]hexan 3- yl)nethyl)cyclopropanecarboxyl|c acid. The

hem cal |structures of these conpounds are indicated
p 2, &, 3-trimethylcycl opent-3-enyl)but-2~enoi c

g
4-(2,2°3-1% L -
hord). (and (2> Jér‘rﬂﬁgiylﬁ (9)6“6 PRRIIVIARIME LA BL@RGE Scid

trimet hyl cycl opent ~3- enyl) but - 2- enoi ¢
aC| d)4- (2,2, 6-trinethyl cycl ohexyl)butanoic acid
(2 2, 6 @t hyl cycl ohexyl ) propanoi c acid

2 yl cycl ohexyl )acetic acid
’d -4(266tr|msthylcyclohex2eny|)butan0|c
ac 1-methyl-2-((1,2,2-trimethylbicyclo[3.1.0]hexan-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-trimethylcycl6pent—3-
enyl)cyclopropyl)acrylic acid, (E)-4-(2,2,3-trimethylcyclohex-3-enyl)but-2-enoic acid,
(E)-4-(2,2,3-trimethylcyclopentyl)but-3-enoic acid, (E)-4-(2,2,3-
trimethylcyclopentyl)but-2-enoic acid, 1-methyl-2-((1,2,2-trimethylbicyclo[3.1.0]hexan-



1-methyl-2-((1 ,2,2-trinmethyl bicyclo[3. 1.0]hexan-3-
yl ) met hyl ) cycl opr opanecar boxylic acid. Wthout w shing
wa 00Be1eund by theory, the presence of 1 to 3PCT/CH2008/000135
cycl opropyl groups at the 5-ring or 6-ring part of the
of f-note bl ocki ng conpound and/or the |inker |inking

3®Bmétmgcydbﬂrb]@nacér@ogﬁlclabldt Bﬂctﬁméthyi -pg2 esse the

BstiorEiepeS PhlddE b LSRN elelh LB TR 2npmetr-

{-avetiloelophgpanbBearbokylie acidf 2t 2, Z}trm@thﬂﬁicﬁﬂé[s\m 0]5iexan-3-

e REPropdbioPahaie bt T el B e - °

Imetbyl)uyebp(dpyk)dzamenaiﬂeisﬁ dhaeibyid-(232 BctrlmeﬂiyRiyalopentyl)butanoic

SR e et biorp Bl PO 2 MRReRe B onsumab es:

One or nore conpound sel ected from

iﬁ%ﬁé %‘F'%’ﬁ}%ﬂfﬁs)éﬁg% hc-y I ﬁla&’& grgtshown below.

$fdctdre( 2, 2, 3-tri ”ENdryé cycl ohex- 3- enyl ) but - 2- enoi ¢

cird (BN _ A4 (2 92 tri nmt Nhut

—

5\;}? Ern ﬁﬁw@‘@éﬁé@gﬁ@%%& SR o
1\m9thl-2-((1 2, 2-trinethyl bi cycl of 3. 1
.

exan3- yIQmet I“yI )cycl opr opanecar boxyl iC aC| d,

s .n#' methyt—4-{2 n(é R ﬁgr m: "“’3}\{1&5/}‘,1‘0]0(9,n‘i‘c?I')'Bu}f-'iié’r’i‘o‘lé"éuc‘,f?ilv

thyl)- 1- nethylcyclopropanecarboxyl|c
, 2- trinethylbicyclo[S 1 . 0] hexan- 3-

ycl o
opyl)acetlc aci d,
, 2, 3- trinethylcyclopentyl)butanoic

hicve but-anoiec

) - 2.
! QE)’h (F%Q?iﬁgfé‘tf?yk%efoﬁex 3-enyl)but-2-enoic acid

|2\%IPF“LF‘EE‘BEﬂe@%?*%"é@@cw{i?é%?taa% acid

ding to further enbodinents, the
f conpounds nay al so be useful in

n la‘bé g?ﬁ’#ﬂj‘))ff—éf-’(? FZtrimethylcyclopentyl)butanoic acid

yl ) cycl opr opanecar boxylic aci d,

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

1-methyl-2-((1,2,2-frimethylbicyclo[3.1.0]hexan-3-
yl)methyl)cyclopropanecarboxylic acid

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

2-(1-((1-methylbicyclo[3.1.0]hexan-2-yl)methyl)cyclopropyl)acetic
acid
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(2-(7-nmethyl spiro
rboxylic acid,

WO 0jokaxane 2- yl ) but
(E)-4-(7-nethyl sp

[ 2. 4] hept an-4-yl)vinyl)cycl opropaneca

(E)-4-(1- nmethylbicyclo[3.1

-3-enoi ¢ acid, PCT/CH2008/000135
i ro[ 2. 4] hept-6~en- 4-yl)but-2-enoic
thyl spirof[ 2. 4] hept an-4-vyl)but-3-enoi c

aci d,

(B)-4-(7-me

1- (

- (7- net hyl spi

2-(1-((1 ,2,2—trimethylbicyclo[3. 1 .O]hgxan—3-
%@héﬁ%@% L)é'ﬁbrﬁ&%l)? % %E# d 2- enoi ¢

ro[ 2. 4] hept an-4-yl ) et hyl ) cycl opr opane

car hoxyl i \acjAt,

2-({i6, 7-di yls
rbq

, 4 nmet bi cycl

(E)-3-(1-(2,2,3-trimethylcyclopent-3-enyl)cyclopropyl)acrylic acid
pi ro[ 2. 4] hept an- 4-yl ) net hyl ) - 1- net hyl

xylic acid, 2-(1 -((1

o[ 3.

- di
Ak
CUIT

——COHhexant=yOnret
2-(1-((1-methyl bi
Ajdrding o Rirjik) emb

0%

i+ O s | Al O
CCYCTOopTropy PO

Aol o ooi o
patiotCt—act€n

cyclo[3.1
baimeotsc thegoltomitg groap iof caropelynds may also be

6 %ﬁ%‘)}'l‘ éﬁ?nrogﬁ g?ﬁﬁi%igtcgrr{?%p?ﬁl?%et hyl ) cycl opropyl ) acetic
60t 1d(2-Erdethy oy clofst hQThsan-2{yBvidijog pib propdngdar ey b adid, (E)-1-

e O S Bhp T SRR L1

methylicystid3. dudiexk

BSBYLEny8 ablaS(eS

methyispiro[2.4]heptan-4

HTRERN T AR B

nawhbi3-eheic acid, (B)rd-&smetiglspaiv[@dthept-6-en-

Oécn%ql% (E)-4-(7-

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

é%t{ﬁg—btgﬂoiqg%cﬁ% ;;Egzgg!rﬁétﬂ@&;BWJ[f.li@'eg{égg-ﬁ}egﬁ%o},&%.%ﬂ%&carboxyuc

can

St zed 1n-on

aciged-(§l7-dimethyBpaord] meptary-#-y) mietityh xi-@ethyldy§lbprtoaapd carboxylic

8081 2001y ST DS DR A0 B i

ZA{-e0ymethgpiRydo[3Sydihbxari-2-yimethyl)cyclopropyl)acetic acid, 2-(1-((7-

St e
epHyiseipRetnentam

i ndi cated bel ow u

SDBREPIAEEoDaBE Rty ang -

Z)bdanoicdcidet hyl phenyl ) acetic acid as

si ng hydrogen and pl ati nunoxi de

%HZ/ Pt0 2) as catal yst anal oguously to the synthesis
e pheyicalstyickies dfdbessycompaundsaresghowhi®Esy., Conpt .

rend., 246, 123-5
2-(3,4-dinethylc

. 2-(3,4-di net hyl phenyl )acetic acid
cl ohexyl)acetic acid Synthesis of

Straafuney | - 2- ((1, 2,

2ame et hyl bi cycl o[ 3. 1. 0] hexan- 3-

(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-methyispiro[2.4]heptan-4-yl)butanoic acid

2-(1-((7-methylspiro[2.4]heptan-4-yl)methyl)cyclopropyl)acetic
acid
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3.1 PCT/CH2008/000135
hyl ) cycl opr opyl ) net hanol (aka
Rut henium(I11) chloride and sodi um
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d#6l-{( 1 methyiidcysiald. h @exaptmasthy ey clopropyl)acetic
a%i al . 2003, Journal of Organic

, d87-1 90. Javanol (r) is

lable from (G vaudan_ _Vernier

A

ol (B ydimadyispirlR diheptasr 4y Imetep-1-
Th&Bcy ot aDoRficRi2d herein
der of  conpounds can be synt hesi zed
be apparent to the skilled

r screen with concentration-response

3

or-(2e(d -raettlyispim2. 4 reptansd-iyindthyl) dyolbgropanecarboxylic
). 1 C50 val ues can be cal cul ated by
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+(x/Qnh)+ d; witth a = mnimumsignal, d = naxi num
Si I, nk/= giHII (Epaf(R4i(CirethylspBof2.4]85flandnd X =
f i L C50 is t.he .ol ar
c ntrati of 3’@‘@%@6@%@5"9%&%@%&? 8@§Ees 50% of
t he maxi num_possilbl e inhibitory response for that

A nor

-t ri met hy
trimetHh
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&-fel( tAdimethpbioncisB. Wblhéxdreze a | over
Driet RSB hs g e

| cycl opent - 3-enyl ) but - 2- enoi ¢ aci d,

72, 6~TrTmet hy
g
4-di methyl cy

net hyl -4- (2,0, 6-t

yl cycl opentyl ) but anoi c agld,
'(E?’-m(?’Jﬂﬂ%WEMEﬁﬂﬁé&aﬁgL buf23-enoic acid
ycl ohexyl )propanoi ¢ aci

cl ohexyl )acetic acid, 2-
ri met hyl cycl ohex- 2-enyl ) but anoi c

—

aci and 1- net hy
ar ylic achd. hg

to 20 m cronpl ar

(E24{(T-lmethyspiro[2.4]heptan-4-yl)but-2-enoic acid

3. 1. 0] hexan- 3-yl ) et hyl ) cycl opr opanec
ve an IC50 in the range of about 0.1

when tested with the TAS2R44 bitter

te
%"“
0O

(E)-4-(1-methylbicyclo[3.1.0lhexan-2-yl)but-3-enoic acid

R~y
0

(E)-1-(2-(1-methylbicyclo[3.1.0]hexan-2-
yhvinyl)cyclopropanecarboxylic acid

Most compounds can be
indicated below or in the

synthesized easily by methods well known in the art, or as
examples herein.

Synthesis of 2-methyl-4-(2,6,6-trimethylcyciohex-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)butanal analoguously to the

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

54(20), 4832-40.
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receptor. For nost food applications, a |ow I C50
[mMcro nolar] of 0.05 to 10 is desirable, however,

wo a88/10f19d0 to 25 are still good and above 25 P&El/CHR®S/000135

still acceptabl e depending on the application. Various
food ingredients (including ingredients naturally
contai ned in_food or additives adm o food
' g A AWECIO AatbB PR ) te_unhde# r abl e
. Parrﬁgprarry—undeSi of f-nQtes are the
off-notQi/'%%Q%H%Tc of f - S, Iiﬁbering,

licorice-type and astringent off-notes. The term
of f-note refers to an unpl easant after taste that
devel ops overtinme after consunption of consumabl es.
Symilagsinafi3-(Grdimetayarginhesylacetic addbi t t er and/ or
netal |ic and/or astringent and/or "artificial"
t3.4woetbylgydohaxybacetioyi agfly eatketbeof fsyntiiesizeds from  2-(3,4-
opposed to the "cleaner” taste of sugar) that are _
dzeyirhear)agetin agichastedicied delaw ugingl hysliegane aed Platinumoxide
I ncl udi ng aspartanme, Ace K saccharin, sucral ose, and
EbEtOm asycatalysi paaloguensiy iedbe syBesivpathway as dgscribed by Gault et
artificial sweeteners are described collectively as
Hi (1988), Gomphdend, 248,128& exanpl es of off-note
provi ding ingredients are naturally occurring
sweet ene i ncl udi ng,_stgvi osi de, \sw ngl e extract,
gl ycce in, perillArtine, nari di hydr ochal cone,

S i me—gdi hydrochal cone, nugroside,V,
rubusosi de, ygubus extract, and rebaudjgside AStill

Wi of .of f-npt.e L.ding Jdharedi ents
e )

di ket opi perazi nes, vitamns, amno acids, vitamn B,
casein, soy protein, ibuprofen, salicylic acid,

St - ElBP 2 e BB GG Bt S - and
wnysthyey clopropapedarissd/iaadid: acetol salicilic aci d,h
phen,

i metidine, ranitidine moxi cillin, ace '
ﬁ&%&?%ﬁgﬂaﬂz’isya 3§'§?%\_,S aging Sﬂ”éhémﬁﬁyk%ﬁ{?’:’g% acetin,
thoetiyibicyio[ i OthexbeBaABtiS)cyclopropyl)methanol (aka Javanol®) using
Ruthenium(lll) 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.

O
OH NalO, OH
M RuCls

Javanol®

The synthesis of further compounds is described in examples 2a to 2d herein 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
results inhibitory concentration (IC) ICs, values can be calculated by nonlinear
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l'i moni n, flavonoi des, isoflavones (including genistein
and di adzei n), polyphenol (including catechin and

wepiogataehi n), mnt oil, D-nmenthol, hydrol ysedPCT/CH2008/000135

vegetabl e protein, bitter peptides, preservatives
(i ncl udi ng benzoi c acid, potassium sorbate,
rEgressmnhaing 86 furstidn €(R) a(aald)l:(dtr(am)i'"l)mdl with at=emirdadinisignal, d =

%%Qm géhal II1 Lghgllscgnnthl%ﬁng 28"(’1 ?{d ggﬁge%rw% of %rga%omst

as lslthe mqlﬂr)concmtltdtlam df areatbganist pwfnxflmmducﬁesrﬁﬂ%l df thg maximum
Gk BB BB R A Sl 585 sposat v o

bxuanfﬂsevalue;et opi per azi nes), beer, hops, hunul one,
trans-i sohunul one, | upul one, hul upone. The addition of
of f-note bl ockers will block or mask the off-notes and
Mak’reofttlhmaﬁﬂnet%blambwmmnpcmndsjdisdb*o‘enblaérbm aid tni fartcuddr, for
0 r ['1ic
R el el R er SR FbiAS) Locth B, 0 et ness
timethyleyclopdntyhbutenoio meid) 4- I(<232 ﬁdtmathyk:ugjaheXyﬁbuhaoele)acnd 3-

G288 TSR Iob 20 JBERN AL aR PR Ll RN sl a. >
mewbﬁréz R, Gafaméhwcyclobdx-a@nwopmr(qic) acidrahdChnebdnd2{((1,2,2-

e
TR B Bl o o
thacange <i>fsabtomao g do 28 siicnomokar wheh téstenbwiily thel TASZ2R44 bitter taste
%g' azi ne- 4(3H)-one 2, 2-dioxide, an
I(I%'?l-é #'onyl amde. It is also known as Acesul fane K or
AceK, or under various tradenmark nanes including

UL L694 SiocRS, = I Imic i 510 B850 R0 MUk,
waﬂpsb af g Otth @5 e still goodfand above 25 may also still acceptable

Jl\elsp%ljlﬁﬁ,ﬁ gglgb?m ka3(2H) - one, 1, 1-di oxi de, an

I's al so known under various tradenmark
names incI uding Sweet'n low(r). Sucral ose is the nane

\Z&ithfég?%d#jflb%o‘?en]cs Bl disPtYredntd ddthShP cdMaRBE S ood 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.

Other particular 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
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
extract, and rebaudioside A
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deoxy- a- D- gal act opyranosi de, which is a
chl or odeoxysugar. It is also known by the trade nane

wEpiosntagfe ). I n the European Union, it is al SoOP&NOWRA008/000135

under the E nunber(additive code) E955. Sucral ose has
an off-note (al so designated "aftertaste") that is a
$iilﬁgéh$n&3<ammp.mfio¢fmdté kevgirg-ingrediessietludesoaas coffee, caffeine,

48885 DE Aol Py Sfarfhe P hE BB SBh T otstn s

wbtalmgmwofenxsahpylesamt glunomaoldctooe,aﬂewbrhlaspfmn added to

ST RO rnah, AL FFRRREE (AL O SRR BB

faraceams!, apetolsalicitict aaih tcamgiidinei dinitiglirien gmdncdirnt af:etominophen

S, SPASHTI s SVEEPBL AR R B e

Iveonin, flevemgides dmtﬂamne@dimsludag Iges|ste|irnalmadl'admm)applyplhmnol

koo 4Py 558 oA, A, bl BAPL e
profeim bittes pep’tldﬁSf pmeyab\raswmlud@glhegmd naeudt sot'as&wm@iort@te

s‘érrl?alt 86% 133%%% r§OCﬁlﬁ’q oo 6?)“ ctamd quinine,

co suma Ies. &nsu
rea dcantrined ineshewing glmséuesseaﬂl% oﬂqnhmﬂnehoemhymlsagamasﬂ mint),

@am?ﬂarrega% &bmsd(.mu dﬁg @yhmdeew&d&% @g%mqe%mose

care rOdUCtS Iene pro
ala@n@/avln@e mimnéﬂucrqsmor elanmglxybee,e‘at exanple diketopiecazines),

Shurb@lehé’ct?an‘%rg’cg\lﬂ%ﬁonesﬁl QloRE, one, Daker's

pro Iscuit products, pastry pro ucts br ead
products confectionery products, desert products

grkg‘?cfdltﬁ?\eé‘?‘o@@ncﬂé‘ BRckdr® %lhﬁ‘?{l’?‘g{}%rrr\q%érytﬁ% offl %y ar{d ,ﬁglgg £8m less

avor -coat ed straws | avor -coa
am&srﬁ@vun@@@e@l@}méﬂlﬁ@a@we@m@tﬂ will éherebiclosse Hsirdjtter/metallic

%Et%da‘ﬁgyo? 'tk\il\arr aaﬁhg}/ eﬁlggtgﬁlgémncgyﬁ@e%ttra&'é%ﬁ%sﬁead taste more like

i ng- powder e produ savo
%ﬁwﬂ§@§%WSWﬂ§wﬁrd products vi negar products, sauces
(condi nents), tobacco products, cigars, cigarettes,

rocessed foods, cooked fruits and vegetabl e products,
ag\eds theaame i @spartylpaenylalaning-arrgsthylrastar, a dipeptide. It is

I§RUNRIRRH A fous PddénARan&Rdd HciREIRG EehSie, BRI EYntSrel®. In the

European Union, it is also known under the E number (additive code) E951.

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 Acesulfame K or
AceK, 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.

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 hame for 6-dichloro-1,6-dideoxy-B-D-fructo-furanosyl 4-chloro-4-

deoxy-a-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
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cheese products, butter and butter substitute
products, m |k substitute products, soy products,

wedishe1eé | s and fat products, nedi canents, beREr/afge®s/000135

car bonat ed beverages, al coholic drinks, beers, soft
drinks, mneral and aerated waters and ot her
(additiue cotie) EI55dBucrabse hasian offmiotek @Jsof dasignajedi “aisraste”) that is

sﬁg%e%p ..guaa.éé L Re TR SEMehE2alsG ARl réglb'i{fje't ng forns

nstit ood ex rac
extracts, neat extracts, condi nents, nutraceutlcals

?@%ﬁf{fe'{@% 918&!@?%% b Gl t@%gn%bﬁ)&atr &lthe Eﬁ‘éesgr%{ﬁ”é ‘off-

ozenges, drops, I Xi TS, Syrups
potes of iherredmneqoraﬁaentmmsalﬂ consumables dj@ddea\glawcharmsumables
conbi nati ons thereof.For exanple, in consumabl es
contai ni ng potassium the off-note bl ocker nay be
Hawccmwwipm tos additien tg cansumebles aanl be firmedtthati provide the off-

R4t pRkSrs ey cﬁtﬁ&eﬁ# rﬁﬁw@%ﬁ?ﬁﬂor a'ad?&f\ Eoeg ﬂg\aples and

COoCOa proau
epfioprlbisiood igeadsi exciviants Altageticeintteel oﬁmm bimkrea ¢an be directly

(j]fegk{{,g g]ﬁq] 7 i/ or di ket opi perazines present in said

ucts. eese products, in particular in
enzynme-nodi fi ed cheese products, the off-note bl ocker

o t ﬁlﬂgﬂeﬁ‘dﬂ@ et r%té gBB&éﬁ Sah BE aBbdd t%rf%%lsc ﬁloﬂ% %Plghrectly to

resent 1n said chees
Wsywbﬁﬁé@b@pg the we@mblmif—@otﬂsm n@motmgrowemadnwadleots

RHBRG Sl RS SR 8o Rl HERBY L o BEmagagc o o

ept | avones such as genistein and
di adzein present in said products. In HVWP (hydrolysed

G@r‘i&ﬁ@éﬂlé% IHEIG&@amooBrp?ﬁd&Lss fooaHaidfil Es, '?mrgc&latﬂgﬁ

be added to suppress terness dssocl at e
Riarnapeyiispisiandanymeedust Piapediaitae mogthubludinglahiewing gum oral

ééﬁ‘@ ﬁdo‘&@é hcﬁ‘ era‘i3 H@&%eﬁ)pr‘dﬁﬁ s g{&llfd?{g tkt hEQinhi 91%43 cérBA products,

f-note OC er ress
'Eﬁet nredwé%éamg%erodu@u, SEoP mrwﬂmﬁnbaiserarmo@m‘ts: bisgoit geoducts,

PAES PédUCts, DRl ROATHS (Bnfectionery products, desert products, gums,
chewing gums, mouthwash, dental floss, flavored or flavor-coated straws, flavor or
flavor-coated food/beverage containers, chocolates, ices, honey products, treacle
products, yeast products, baking-powder, salt and spice products, savory products,
mustard products, vinegar products, sauces (condiments), tobacco products, cigars,
cigarettes, processed foods, cooked fruits and vegetable products, meat and meat
products, jellies, jams, fruit sauces, egg products, milk 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
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.
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I n pharmaceuticals, the off-note bl ocker may be added
to suppress the bitterness associated with actives or

whieaosar91aeldi ti ves present in said products. | nPCT/CH2008/000135

consunabl es contai ning solvents, the off-note bl ocker
may be added to suppress the bitterness associ ated
ortéxapiptsm i esrsugiaples| containirg pdtassiuroy the offarotd bipcles emdy be
i i - i LIC - . .
R S i o e AN el i ot
associated with naringin present in said products. In
. i ‘o

B85 Eheal ol "iEbe T 00087 gl B8 b oores e
bitemesnassdcigitachwitic caffeirs, drechcining, \amgl/quidietoriparazises present in

: In consumabl es contai ni ng pol yphenol s such as
%%?ggﬁﬁﬁsand epi catechin, the offnote bl ocker may be
added to suppress the bitterness associated with these

. . 5 e ‘i
IIAREd, 5Rce P SALSUTHL ESpEnTLdl Al AR BRELLR, o
plockes sayrhd adsledtte sugprdsatie hitermsss assodiated fnfithrittes peptides

Blegg,ﬁ%séﬁg)é\mgﬁeaggg £ 0 suppress the bitterness

associ at sal d preservatives. |In consunables
contai ning zinc and other m neral supplenents, the

fi- .
G R R A
beray offmates assosiatgsl witlepentides, isaflevenasesbick @s genisteimamdydiadzein

%{%Qéa,g%gaigg% ; jhol (e.g. D-menthol) and citric acid

ove e off-note bl ocker nay be added to
suppress the bitterness associated with this

onb . . . o Y i
e Ry By RS bR, o R SRR E G E cf 8 hec
torseippiiess tenkiierngss avsogiatayl Wittt bitteneptides presentdm saidwhddests.
containing artificial sweeteners (e.g. aspartane,

saccharin,
In functional ingredients used in fortified foods, the off-note blocker may be added to

suppress the bitterness associated with vitamins and amino acids present in said
products.

In pharmaceuticals, the off-note blocker may be added to suppress the bitterness
associated with actives or bitter additives present in said products.

In consumables containing solvents, the off-note blocker may be added to suppress
the bitterness associated with propylene glycol, triacetin, or ethanol present in said

products.

In citrus products, the off-note blocker may be added to suppress the bitterness
associated with naringin present in said products.

In neutraceuticals and herb medicines, the off-note blocker may be added to
suppress the bitterness associated with actives or additives present in said products.
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acesul faneK, sucral ose, eyclamate), for exanple
beverages, a off-note bl ocker may be added to suppress

WO h@shitiber ness associated with artificial sweRCEAHRS/000135

In chewi ng guns, particular dental -type chew ng guns,
the off-note bl ocker may be added to suppress the
b eansumebles gestairingt p;dyphenhls spelnas catechimadd epicateehinnihe off-

(iAEocke: APBUTRBLE T, GOBIA MOBERRELLIRlcild Juf fiee
mwéiterﬁ% suppr ess the bitterness associated with these
essential oils. In consumabl es contai ni ng veget abl es

or herbs or their extracts, the off-note bl ocker nay
econgdmebles cenipiningsyesdruathyies suecmassgotassiguisathmte, wiotylsorbate 80,

J0! \ d
L&A ah %BFJ%QH{ I%ct en SG&Q@E{@?J’%% tﬁg gﬁﬁ{é)géeglg?%%rﬁﬁe added

reaction pro ' - _ l
foropress sheobibswmess a@ﬁtos;mterrbwmysm preservgtives.
di ket opi perazi nes), the off-note bl ocker may be added

to suppress the bitterness associated with Maillard
Inecpps U AbIps sonieiningl zinbenst otherdmiverat aupritrosnts dhe affrrioteyblocker

R e bR th L R b BRI e 660 s o
thege minarahiiupglement®pl es are set forth to descrl be the
of f-note bl ocking conpounds in further detail and to

illustrate the nmethods of enploying the offnote
Il cveRUM@Ple® Apaiting l’t"@t bil eoreholdelge Prinerthofigid citric acid of

QSJveni‘% Qfe 'oﬁ-n‘ﬁo%nﬁlH be: e@)fdg‘g@dp‘?éssghg bitterness. asaomated

l'ustrative and uI not be construe
Wiﬂét%mﬁ%@n chmﬁ’@diﬁlbilses or methods in any rranner.
Exanpl e 1 Sensorial evaluation in various consunabl es
O f-note bl ockers as herein described are tested by
Ipaeapumables cojainmgmiuinies, theafnetetogkanmiay Headded to suppress

tﬁ@ryﬁ drsdss a%%@m%élﬁ‘%\ﬁtht ,rq,gescrl be the differences in
of f-notes and tter notes between

In consumables containing artificial sweeteners (e.g. aspartame, saccharin,

acesulfamek, sucralose, cyclamate), for example beverages, a off-note blocker may

be added to suppress the bitterness associated with artificial sweeteners.

In chewing gums, particular dental-type chewing gums, the off-note blocker may be
added to suppress the bitterness associated with urea contained in chewing gums.

In consumables containing essential oils (e.g. thyme, sage, basil, mint), the off-note
blocker may be added to suppress the bitterness associated with these essential oils.

in consumables containing vegetables or herbs or their extracts, the off-note blocker
may be added to suppress the bitterness associated with these ingredients.

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
be added to suppress the bitterness associated with Maillard reaction products.
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the product with 0.001% (w/wt) off-note bl ocker
unl ess otherwi se stated and a control w thout off-note

whb@skherds A) Aspart ame/ Acesul f ane- K cont ai ni ngpCr/€H2008/000135

Energy Drink The diet energy drink contained taurin,

acesul fame K, aspartane, sucral ose, glucuronol acton,

rdiefee mne comsupnallgs cdntaning be¢mNrdops,, the affinotdigocicer atdyhe added
6 e, colours The sanple

@osn Eﬁ%%ﬁ%gpﬁgﬁfgf ?H %%%%Ea?%q ‘g@té(?ésls found to be | ess

bitter conpared to the control. B)

Sucr ose/ gl ucose-svveetenedEﬁpﬁw drink The diet energy

dri nk contains taurin, glucuronclacton, caffeine,

B-group vitam ns (N acin, pantothenic acid, B6, Bl2),

the. of PoEIa"Ro et a6 toin A1 HBe PR BbfE, BRoking
tompeuhdsin firthezrdetaingnd &s flustrhtd theabtHoAEPSH Sflplofirg®e off-
control . I ced | owsugar coffee The sanple

C
peftst a‘?'ﬁP'ﬁiqut HOMARQUNeS: ofop| Rlegler of s ofhgmise omsask| eeffnotes in

i d ' r
3} RSy TR BT plosTRAL SRME iy SRokPaftly hstrued as
Nraitingl the fdoavaoiedisnoonsurmablal o metkodsint anyinmanmea) ci um
casei nate, soy protein isolate, sodiumcaseinate,
vitam ns and mnerals. The sanpl e containing the
Bgdmpietie bl ocker is found to be | ess chal ky, to have
0 iei n/ vit ed of f-notes notes, and
eSS g€ i P to control. E)
Saccharin sweetened cola soft drink The sanpl e

@ﬁ{‘r{o@e‘r Qéﬂ%r% %g Hg{?f@ cgeostcﬁbeb gr% gsrtecizl lsoy fpgrlmjé]g o% 8 tob$ 0 Ll?tgrs sensitive

panelists.

Panelists are asked to describe the differences in off-notes and bitter notes between
the product with 0.001% (wt/wt) off-note blocker unless otherwise stated and a
control without off-note blocker.

A) Aspartame/Acesulfame-K containing Diet Energy Drink

The diet energy drink contained taurin, acesulfame K, aspartame, sucralose,
glucuronolacton, caffeine, B-group vitamins (Niacin, pantothenic acid, B6, B12),
aroma, sucrose, glucose, colours

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

B) Sucrose/glucose-sweetened energy drink

The diet energy drink contains taurin, glucuronolacton, caffeine, B-group vitamins
(Niacin, pantothenic acid, B6, B12), aroma, sucrose, glucose, colours.

15



10

15

20

25

30

35

reduced aftertaste conpared to the control. F)
Loperam de containing mnt-flavored pharnmaceuti cal

w@peap19ibe syrup contained 1 ng | operam de HCl PEECHZ008/000135

m serving. The off-note blocker is used in a
concentration of 0.004% (wt/wt). The sanpl e contai ni ng
Thesarfple voniirtingihleaff-nate blocket it wubhe td ks lbss dienotsst b be less
' j ' [ fter taste reduced.
GROah st BGOSR B daSorfl Cough sy up
contai ns 325 ng acet am nophen, 10 ng dextronet hor phan
HBr, 5 ng phenyl ephrine HC per 15 m serving. The
| e containing the off-note bl ocker is found to be
Criced fnw-segar cefife®ar k chocol at e The sanpl e cont ai ni ng
the off-note blocker is found to be less bitter. 1I)
Baki ng Chocol ate (100% Cocoa, Unsweetened) The
b sarople chntaiirey the offersdel bionker isfonne i batess bitef, dhd0@2%
faining the off-note blocker is
éé’éﬁ@gﬁ% @Bﬁegg@me %O%ﬁp | ess bitter, especially the
al kal oi d/ caffei ne-Ilike bltterness S reduced whil e the
upfront, warm woody bitterness was retained. J)
Q/ercooked coffee Coffee is brewed and cooked on a
p ‘ i frla p alGiripkbl ocker is used in a
concentratl on of O 0005% (wt/wt). The sanple
contai ning the off-note blocker is found to be |ess
Yanittaeffavored meiianabdinkesataining calcikmsimseinates doypmiein isolate,

éH?iﬂfn@Eaé@rQ%ié”Jit - f%% ont ai ned 0.0193% (wt/w)
and acesul e@ﬂgs.% 8 hj%](;avl\flwt) The of f-note bl ocker
is used in a concentration of 0.00175

The sample containing the off-note blocker is found to be less chalky, to have

reduced protein/vitamin induced off-notes notes, and to be less astringent compared
to control.

E) Saccharin sweetened cola soft drink

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

F) Loperamide containing mint-flavored pharmaceutical syrup

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

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

() Daytime cough syrup

The daytime cough syrup contains 325 mg acetaminophen, 10 mg dextromethorphan
HBr, 5 mg phenylephrine HCI per 15 mi serving.

16



10

15

20

25

30

35

% (Ww/wt). The sanple containing the off-note bl ocker
is found to have |l ess off-notes conpared to control.

wa@ ro08apapé ame/ Acesul f ame- K sweet ened col a sof t PAT/CAR008/000135

The off-note blocker is used in a concentration of
0. 0063% (wt/wt) . The sanple containing the off-note
bl ocker is found to have |l ess off-notes than the

nk The
5480 dholl e S BRLRL L iBuf PEIFs R 0. 0oasus
(wt/wt). The sanple containing the off-note blocker is
ggBa&ﬂﬂ%C&EEe | ess off-notes and be less bitter than
. exanpl es 2a-2xy Synthesis of off-note
bl ocki ng conpounds Exanpl e 2a Synt hesi s of
; o
§iq Soripd cphalfie R SB BRI ATS o BEb Bitgas
synt hesi zed in three steps; the first step reacts
2-(2,2,3-trinethyl cycl opent -3-en-1-yl)acetal dehyde
(aka canpholenlc aldehyde) to ethyl
R ] pweptemsd) ) but - 2- enoate, in
t he second step the Iatter was subjected to a
hydr ogenati on procedure to formethyl 4-(2,2, 3-
The oftnhigl kigekieo sassey Gbacanesntratiei of, 0.601% (wtwhe t hird
step, fromthe latter, 4-(2,2, 3-

trimethyl cycl opentyl)butanoic acid was fornmed in
'ﬂn%g@mpé esintajinidg dine leffahotex bidekgrNa@dndatiodbe less metallic, less bitter,

%fdegit% ?ﬁé)faﬂgaﬂﬁhl&wae—lilé'\loi%sg ke re%u%@d Mﬁifeofhgaﬁﬂf%t, warm,

wo@ay, hittayness weas rajained| opent - 3- enyl ) but - 2- enoat e) :

J) Overcooked coffee

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

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

K) Aspartame/Acesulfame-K sweetened plain nonfat yoghurt

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

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

fo control.

L) Aspartame/Acesulfame-K sweetened cola soft drink

The off-note blocker is used in a concentration of 0.0063% (wt/wt).
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To a flanme-dried 250 m round bottom fl ask canphol enic

al dehyde (10.0 g, 65.7 mmol ) and nethyl tertiary-butyl
we@ewen11MIBE) (100 m ) were added to give a soPCI/CHR008/000135

and the flask was slowy cooled to O Cin an ice water

bat h. (Carbet hoxymnet hyl ene)tri phenyl - phosphorane (22.8

g, 66.0 mml) was sl OV\Ay added to the sol ution. The

£ Ay 20

reaction—t st+rred—at—0—Cfot of i Yett
stirred alt'ﬁ(?(1 0 gtﬁperature fbr about 2 —y—\-b@@ t he

r&m:bmmﬁenmﬁecon'pl eted, the rp@o26on m xture was
reduced to half its voI ume injvacuo and 100 m of
hexanes was added. The fl ask Eont ai ning the reaction

MSqattameand hexanes was then pd)as.'ed |n an Ice bath for

The raoanect i et taoarad thraonah

SRS 11 tor paper. col i tFODT 1 oa, and sand and

vml’wﬁthree tines, first w t ho.bexanes, then 9:1 and

onaclm RE oo ined—el yates—were

gd?%@ﬁ??%@ﬁ@?ﬂ/g;d andvp\dT 9843 via f1ash col um

@irr@rmwwoa@famm%a?’erﬁexanesf byr Acetate (AcCEt)) to

alve et hvl

v%‘j‘@']“@-?ﬁ’ﬁet hyl cycl opent - 3- epd:P$But - 2- enoate (13.1 g,

8R%eras an oI 1. The NVR data galbn&l@md pelrow. IH

NMR (300 Mz CDCL3) d 692 ( = 10.5_7.5 Hz
1H), 5.79 (d. J = 15.6 Hz, 1H), 513(s 1H) . 4.13 (m
?rk& sar%pl% &d(ﬁlangih@ ’th@oﬂ‘—ntl_% blébﬁer |slfd%nﬁ %I_l)h%‘?a less: o':ﬁzndtés than the

c° r:‘?le\/R(?SM—|z CDCl 3) d1661 1486 1478

1215 121.3, 59.6, 48.9, 46.2, 35.2, 32.9, 25.5,

19 5, 14.0, 12 2; I\/S mz 222. Step 2 - Hydrogenation
Sugralosg segtened icplasoftdhipld 1 ound bottom flask with a

stl r bar flushed with n| trogen, Degussa type pall adi um

%I‘fe ar coal Pd/C 1.5 g, 10%°d) was added as catal yst.
off-Rpte) Rjagkep s G\V“e?éan%ntrﬁt'% ft0-9935d0 (i) (8 ni)

and ethyl 4-(2,2,3-trimethyl cycl opent - 3-
enyl)but-2- nnaanl et hy|

4- ( 2, Bustalesercalasoft didko pent enlyl ) but anoi e &yiveignth o g,
84di¥m 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

The sample containing the off-note blocker is found to have less off-notes and be
less bitter than the control.
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mmol) in Ethyl Acetate (AcOEt) (200 ml) was added to
the reaction flask. The flask was flushed with

whyasogam and the reaction was run under hydr ORENCH2008/000135

bal | oons that were refilled as needed. After 17 h at
roomtenperature the reaction was found to be

! - gas chromat ography and mass spectronetry
SRS of HRnLRMSM dBiiathgs vas filtered through a
CelTte prug. The organic tayers were concentrated in
vacuo and purified via flash col um chromat ography
%%ﬂ%_z?exanes (gradient 0 to 40 %9 to give ethyl
- -tri rret hyI cycl opentyl ) but anoat e/ et hyl

lope picagid.c acid as a

52 i I AR A
&tb% rt\a]a%is’;ﬁﬁi 2) 3'%“]3&@'%{0&@}% g”‘%‘v&é %Qldé@% 5('% §ém?@olerjlc

o) B by AT o e s
t%'é lﬁter%ﬂas%ubﬂeéte% 'to %%y%lrogéﬁﬁtﬁin %cégu?e ABrm %‘I‘@W—%Z 2,3-

Saponi fication reaction

ﬁm(eghﬁoa/é 3béhﬁr%hwz&§%.ep§m M'ta@mﬁra% 8{“58%‘?%?13‘12@’%

was ad into a roun

and thed})gg@lgon Irgnégta gb)éNé\;\ygémgrégﬁ %L%ﬁge Bf;sloJ.Lgn ﬁjg@%g'de

e reaction, the reaction
(Nadi BB R TRNRTHERS "R (25 m) and the
aqueous | ayer washed twice with MIBE (50 mM x 2). The
aqueous | ayer was treated with aqueous 1.0 N HCl until
it reached a |PH of about 3 (for exanple from2 to 4),
th xt r aetget hr emreEi Ac E&0, 1 X The
%a Ac Ot} Wﬁ’m OE’
purified via flmsh col um chronmat dgraphy with to- 40%
gradient) to give
4-(2,2,3-trimethyl cycl opentyl)butanoic acid as a 1N NaOH
colorless oil (3.82 g, 87%) . The NVR data is THF

i ndi cat ed bel ow. \é/\/\(
OH
o)

Step 1 (formation of ethyl 4-(2, 2, 3-trimethylcyclopent-3-enyl)but-2-enoate):

To a flame-dried 250 ml round bottom flask campholenic aldehyde (10.0 g, 65.7
mmol) and methyl tertiary-butyl ether (MTBE) (100 ml) were added to give a solution
and the flask was slowly cooled to 0° C in an ice water bath.
(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

for 30 min. The reaction mixture was then filtered through a plug of filter paper, celite,
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1H NMR (300 MHz, CDCI3) d 11.22 (br s, 1H), 2.37 (m
2H), 1.75 (m 3H), 1.49 (m 4H), 1.17 (m 3H), 0.86

W@ 2008319196 0. 84 (d, J = 6.9 Hz, 3H), 0.52 (s, 3MT/CH3DS/000135

NVR (75 MHz1 CDCI3) d 179.9, 50.6, 45.2, 42.2, 34.4,

30.1, 30.0, 28.1, 25.0, 24.0, 14.3, 13.8; M5 mz 198.
Eilicarznd Hndynut washesl ihfee times, first with hexanes, then 9:1 and then 1:1
4-(2,2,3-trinethyl cvcl opent - 3- enyl ) but - 2- enoi ¢ aci d:
Hexanea/NTBE! Tiet byinbipet ghetds Feengdncbulratéd émeacucaaiddpurifed via
was synthesized in two steps; the first step reacts
taspealirenichranhategradby (08 dtexgphes/ Ethyl Acetate (AcOEL)) to give ethyl 4-
4-(2,2,3-trinethyl cycl opent-3~enyl )but- 2-enoate as

(B3 Srtrimethylopciepent Sy butaidnoate { 11 ge898%Y as taamil. The MMR data
the latter,

#-ifdicated beloimret hyl cycl opent - S- enyGbut ~- enoi ¢ aci d was
formed in presence of NaOH and THF (see reaction

be NMR (308 Mylz, CDCI3) § 6.92 (dd, J = 10.5, 7.5 Hz, 1H), 5.79 (d, J = 15.6 Hz,
4-(2,2,3-trinmethyl cycl opent - 3- enyl)but 2-enoat e ( 2.0

gH), &. 8 (sydH), 443 (mclAER] 2.8 (fHBHY, 201 ) 1HY 188 §A, aH), MeBm e, 3H),
bottom fl ask. Aqueous 1 N NaOH (10 nl) was then added

1 Q4t(hel # HBsEHRIOM T (3¢ 3HRaRT1 @) 3m) Xtg RmRE7 5 HzUgBeI1Hts 166.1,
83 C for 19 h. Upon conpl etion of the reaction, the

14861 148, 24t 5Ir R VB 5906, | 48. 8 Mo/ 135 4 ﬂsﬁ\laﬁ%(ﬂé)srﬂa)o miz MS
t he aqueous Iayer was washed twice with MIBE (10 m

ayz 2Zhe aqueous |ayer was treated with aqueous 1.0 N

HCl until it reached a pH of about 3 (for exanple from

2 to 4), then extracted three times with AcOet (10 m

x 3). The conbined AcOEt extracts were concentrated in

SRHUD- BPEoRsH bl SFhobifrel | ash col umm chr omat ogr aphy
W th MIBE HeXanes (o- Z0% gradient) to give

’ﬂ“o %%?ee%‘iécké&“?ém BotohP R ?géltwnﬁv gay! B%Lﬁ%shgdrmﬂ '@@%hd Degussa

as a Vvi scous ol 1.58

ie/gr 'pﬁﬁ’écﬁ% 4 &%Fé&‘éﬂ P&/@ (hll)l% (fd%’wk J&@gg% c%zalt%ﬁ_b‘]fhe catalyst

\gla—l)g %oglérzegl{(insth %ls_}?%d(()wgtze? }_(?s m]r)3 %&d (éifg%zh'!)@z,]\‘}—t{ﬁ?neﬁfﬁflcyclopent-?)-
enyl)but-2-enoate/ethyl 4-(2,2,3-trimethylcyclopentenyl)butanoic acid (10.0 g, 44.9
mmol) 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
completed by gas chromatography and mass spectrometry (GCMS). The reaction
mixture was filtered through a celite plug. The organic layers were concentrated in
vacuo and purified via flash column chromatography AcOEt/ Hexanes (gradient 0 to
40 %) to give ethyl 4-(2,23-trimethylcyclopentyi)butanoate/ethyl 4-(2,2,3-
trimethylcyclopentyl)butanoic acid as a colorless ail (7.48 g, 74%). The NMR data is

indicated below.
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NVR (75 MHz1 CDCI3) d 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

woe@saMe Exanpl e 2c Synt hesi s of PCT/CH2008/000135

4-(2,2.6-trinmethyl cvcl ohexyPbut anoi ¢ aci d:
4-(2,2,6-trinmethyl cycl ohexyl ) butanoi c acid was

4y NMR 300edHiz)CDBIR @ S1&8 05 JSE AN4, 21), Rr3anm, 2H), 1.82 (m, 3H), 1.56
2-(2,6,6-trinethyl cycl ohex-1~enyl) acet al dehyde,

anablegals o £he 3t eppd, B duoe (laHr 0.8eddf PE 5.4, 2H), 0.52 (s,
4-(2,2,3-trinethyl cycl opentyl)butanoic acid

Bey, €fo-NIRVES MHEhCDOR)exaepBi 60111 Bels, A6 QEl4owWa R4 8 30.1, 30.0,
replaced by nmethanol (MeOH) in step 2, as indicated
b@.hpzs.e,Tirﬁs,f14§,t14l.sz,a@.a‘; WS4 B, et hy

4-(2,6,6-trimethyl cycl ohex-1-enyl ) but-2-enoate, the

second step forns ethyl

4-(2,2,6-trinmethyl cycl ohexyl)butanoate, the third

B - bapbiificatniréad@hhy! cycl ohexyl ) but anoi ¢ acid. The

mej ority of the product conprises (E)-4- _

E@»g&(; §,Q£?-ﬂ(mgfégwé®mpeﬁ@%m§nﬂé/ké BUD2 ZrRAP WasadEd to THF (25
an -4-(2,2,3-

i) IFRL 8 YOGHEE bR task. eMyUebbsit- I Nt G228 ehIfvab ShéH 88&EY to the
in a concentration of up to 10% (ww in the isoneric
flaskiahdahe FeiiBh eiddreSy A RAEXS &110° C for 8 h. Upon completion of the
3-(2,2,6-trinethyl cycl ohexyl) propanoi c acid

eaCfiory tihe ¥EdoiBh Mmyikitbecwas enitkd RitAPRNONSORCERE MRSnd the aqueous
synthesized in three steps starting from

Ryér, Wattidd BBy MIHCMTBEX(GD- @NRCHT TRt AREESs 1RRAMMEOMSated with
to the 3-step procedure described for _

dauedug 160 N HCEURY litcisatidtex YH) KRN0 B Gfor@xEmpRAfrom 2 to 4), then
4-(2,2,3- trimethyl cycl opentyCbutanoic acid

Stratdtt sy Bmea withdtOBE 6 BEk @Y. TH @ombingt AJGH: extracts were
formed (E)-ethyl

Sorlc@ntPatéd tin | vaRLb na YisUrfiBe Xial flgdhy bola@hYérbrRatogFeph 8GN (b-40%
step forned ethyl _

gratiignf) 16 givei 474 1 3 tevisthglogeioienpnpoanertRid 48 cbidiéss oil (3.82 g,
formed the product

87%3. PhePNMR dath lyihaigateaeiow. ) pr opanoi ¢ aci d. Pd/ C, H2

1H NMR (300 MHz, CDCI3) § 11.22 (br s, 1H), 2.37 (m, 2H), 1.75 (m, 3H), 1.49 (m,
4H), 1.17 (m, 3H), 0.86 (s, 3H), 0.84 (d, J = 6.9 Hz, 3H), 0.52 (s, 3H); 13C NMR (75
MHz, CDCI3) & 179.9, 50.6, 45.2, 42.2, 34.4, 30.1, 30.0, 28.1, 25.0, 24.0, 14.3, 13.8;

MS m/z 198.

Example 2b
Synthesis of 4-(2,2 3-trimethylcyclopent-3-enybut-2-enoic acid:

4-(2,2,3-trimethylcyclopent-3-enyl)but-2-enoic acid was synthesized in two steps; the
first step reacts campholenic aldehyde to ethyl 4-(2,2,3-trimethylcyclopent-3-enyl)but-

2-enoate as described herein-above, and in the second step, from the latter, 4-(2,2,3-
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MeOH Exanpl e 3 TAS2R44 bitter taste receptor assay for
| C 50 determnation 1) Generation of human TAS2R44

wexpsasdpon vector The full |ength gene of huneeT/CH2008/000135

TAS2R44 was anplified by polynmerase chain reaction

(PCR) using gene-specific priners that span the entire
ddriethylcy depentr3eanytiegted-ehwc acid WA TGO®A/i0 pER8Ace FhikaOH and THF
TAS2R44 cDNA was subcl oned into an expression cassette
lisesogactiondiaidver of the fol | owi ng pl asmi ds/ expressi on
vectors: pcDNA3.1Zeo (Invitrogen). These vectors

conhgdn within their nultipl | oning sites the
n QEhce 1l ddaPHg N SIOHI5 ani no
aci of theq at s_ﬁ‘l'q‘i_t-—’ro ostTat i eceptorlisubtype 3 (RSS

tag) to facilitate cell surface target?ng of the

transgene (SEQ I D #4) and the nucl eoti de sequence

codi ng for the herpes sinplex virus (HSV) glycoprotein

D epitope (HSV epitope in amnotermnal to

M kgLt Wimedhyleliclapent-3anyiist2eagyte (25EQ 9.0 miapl) s added to
facilitating i nmunocytochem cal detection. The TAS2R44
dERst1PuBb it 3G Jomskbetiam flaisZRugousiidN (NeOHHSUO milgwas then
which are fused in frane to allow translation into the
padh i thepliaskeand Kigdreaptiony midireiwap refioxsst et 83DRfor TRi ks Upon
transfected expression vector is called

FePRIglCN phtheTirRaotRy thesractian wixtyreanas diluteshwith grN NaOH (10 ml)
e‘ﬁression of the TAS2R44 proteiﬂﬁéigigl D #2;. 2)

aat iegquspus fayar was washe twieawitly Osnhyy2). The aqueous layer
Gal6- gustduci n44 and TAS2R44A cell line that stably

WRB eatesswith @dHerrn1.8i N tHG! unikit seached st pii qf BASRRALjor example
was generated by transfecting pcDNA3. 1Zeo- TAS2R44 into
FIEV@%W)G&'EB-G@(U%‘SG &hrge fmes with AcOFS{ 1 mbX @b dlhescombined AcOEt

descri bed in under 1) above. The host cell line
pitrackywerg goncentrated in vacuo and purified via flash column chromatography

with MTBE/Hexanes (5-20% gradient) to give 4-(2,2,3-trimethylcyclopent-3-enyl)but-
2-enoic acid (1.58 g) as a viscous oil (1.58 g, 90%). The NMR data is indicated
below. |

'H NMR (300 MHz, CDCI3) 5 11.47 (br.s, 1H), 7.15 (m, 1H), 5.90 (d, J = 2.8 Hz 1H),
5.23 (s, TH), 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, 19.7, 12.5; MS m/z 194,

Example 2¢

Synthesis of 4-(2,2 6-trimethyleyclohexyl)butanoic acid:

4-(2,2,6-trimethylcyclohexyl)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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commercially available fromthe American Tissue

Culture Collection (catal og #CRL- 1573). Transfection
or®spenpor ned as foll ows; On day 0, the HEK29B(T/CH2008/000135
Gal6-gustduci n44 cells were seeded in a 6-well plate

at a density of 900,000 cells per well and grown over
piogedure ndeseribed ifor 4g(2c2)8-trinmablylcyrol qpeivigbuianbic 186 (hereip-above,
heat -i nactivated fetal bovine serum 2 M L-gl utam ne,

Wiio theniexseptionptsat AcOEt nyasl GEplavgtiny stetiegmiobrfhieOn]) iB0Rep 2, as
ng/mM (A18 and 200 ng/ M zeocin). On day 1, the nmedium
indisateddistavged with 2 nl of antibiotic-free and

serumfree growh nmedium 10 m Li pofectam ne 2000 was

e Sivsty etgpi Foras0 (MitetDNEM(266-trimetitylyeldhéod -ehyDbuttteate, the
at roomtenperature. In parallel, 4 ng TAS2R44 vect or
srcandestep dorerso byt 41(8, 28 0imethyyEivhesgibstanpate, ities dhitd fogms 4-
solutions are m xed and incubated for 20 m nutes at

200 tinsetpgicytiohexybedtencic atidy The mamdtyedf the ptddectaintsises (E)-4-
into the cell culture nmedium After 4 hours, the

a2 B-dimetbylcygiopanéd-ativ) butsdrendi¢ ot i catidge,  and (2)-4-(2,2,3-
serum contai ning growmh nmedium The cells were
irimsitimdeystppent-Jrenylihiut-2eanoist avidh hpreser(td7 a@oncettadion of up to 10%
After 24 hours, the cells were re-plated in selective

o' whinHhensgmenicanigiui@r e further incubated in a

hum di fi ed at nosphere (37 0C, 5% CO2) . After 2 to 4
weeks of culture (replacing nedium as necessary),

zeoci n-resi stant col onies were sel ected and expanded.

The el ected cloone was tested successfully for
unctyy onal © si on of @ R44. W) Fluo-4 Cal cium
As setyPFthuo- 4 NwirkE ogeny 1§ e ToUor escent

i ndi cBtor of intracellular calciumdynani cs (change in
concentration) and al |l ows nowictigr|i ng changes in the
cal ci um MeOH

Example 2d
Synthesis of 3-(2,2 6-trimethylcyclohexypropanoic 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-
trimethylcyclopentyl)butanoic 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-trimethyicyclohexyl)propanoate, the third formed the

product 3~(2,2,6-trimethylcyclohexyl)propanoic acid.
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concentration, particularly an increase in response to
receptor activation occurring after agoni st exposure.

waroodaywi® the HEK293T cell |ine stably expresBCTIgH2008/000135

Gal6- gustduci n44 and TAS2R44 fornmed as descri bed under
2) was seeded in antibiotic-free growmh nmedi um
(gyapdard Mvvith 10% (v/y) heab—inactivated fetal
e ser 2 MM L-gluta t d DVEMwith 10%
heat -Plhn i va OVI ne serum 2 nmM
Lgl utam ne, 180 uni tg/”} penichllin, and 100 ng/m
streptomycin) into black wall/clear bottom 96-wel |
pl ates, coated with poly(ethylepijmne) (0.005%v/v) at
a concentration of 15,000 c@?‘:’ §E er well and incubated
for 48 hours in humdified atnospghere (37 0C, 5% CQ2).
At the tine of the assay, the grdwth nmedi um was
di scarded and the cells were further incubated in a
hum di fi ed at nosphere (37 form;ha(hpur gt h
50 m of loading buffer co goo w OH
and 2.5 nmM probenicid (Sig drich) in
Afterwards, the 96-well plate was washed 5 tines wt
200 m of assay buffer (130 MM NaCl, 5 mM KCl, 10 nmM
HEPES, 2 mM CaCl 2, and 5 nmM dextrose, pH 7.4) per

égl |, etiSi ng an automated plate washer (BioTek). The

s further incubated for 30 m nutes at room

TREPRAADIELtHst febeptERddsal fordt I50WekmirRiBR! et e
de-esterification of the uo-4. erwards the plate
was washed 5 tines with 200 m of assay buffer per

wel |, Géﬁératl@rﬁl enisdrhani TAG2RMS Bxpk8EsidH vedborassay buff er
plate was placed in a

ﬁh @Yi ith Egrr‘? 3‘3@%@’ %ﬁgg@gﬁytgg Smp(ﬂm ImRpolymerase chain reaction
(FERisTgT§¥Met secifitpriafd Hat 5534 B8 Bhtire2din; fe;?ﬁinojs described in

R e POBRER: r at ed”agoni &t “stock sol ution (to gi ve
t he desi red agoni st end concent rati on when added to
TAEQR% cbﬂﬁl \Evgsr su co dblgtfo an expression cassette based on either of
the following plasmids/expression vectors: pcDNA3.1Zeo (Invitrogen). These vectors
contain within their multiple cloning sites the nucleotide sequence coding for the first
45 amino acids of the rat somatostatin receptor subtype 3 (RSS tag) to facilitate cell
surface targeting of the transgene (SEQ ID #4) and the nucleotide sequence coding
for the herpes simplex virus (HSV) glycoprotein D epitope (HSV epitope in
aminoterminal to carboxyterminal direction, HSV tag). (SEQ ID #3) for facilitating
immunocytochemical detection.

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.

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

2) Generation of a cell line stably expressing Ga.16-gustducind4 and TAS2R44
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vol une), which was prepared in assay buffer
Fl uorescence was continuously nonitored for 20 seconds

w0 e00gi1va9@ si gnal baseline (averaged to gi ve FBQT/OHR2@B/000135

to agonist addition and for 120 seconds after agoni st
addi tion. The change in signal divided by FO gives
BFLeID linen divat astaloly i exptasees diE buman thittdbRabtei regeptoe (TAS2R44) was

SRALII 1) e R BEOAS b TS R A ORI 0 TS it Raucin a4
&Plise tbotly forined aa:ldestcnbed nmumdemalt) aboes. Te hestteatl lhe HIEKRRIST is
I : ' e e catried oyt in
P A R I TS B e Blrptaidh nomL-
g&r8lor med and 1 C50 val ues were cal cul ated by nonlinear
regression using the function f(x) = (a-d)/(1+(x/ Q)

nh)+ d; with a = mninmumsignal, d = maxi num signal,
ﬂ'hanSfQQTIPP weseerfoaneshas fOlIDW-‘S | C50. , and x= ant agoni st

SR A B LRSI B o
densityt 6fVQ00,000 telisqrey welissnoingrewh aovet higtht aﬂtaganliesgrowth medium
BB A o AR el PSP 3 b, 10
upitpmhsenicifinct0d jsg/ex ptraganyan, mbmgtmlesﬁ Pared 2000u@ml zeocin).

PRLL RO LY SxBranged i faoeh SAIPICHsfrand serum-free

@mﬁmrﬁgmm Flm N/ Epbfeckxdne®|2806 s @isdbRadi iinmaef #l BrMEM and
of f gote bl ockers, saccharin The foll ow n not e

&c%@tgg or@p@nqt%%@ter@om temperature. In parallel, 4 ng T 82R44 vector DNA
We(ez,dz?ssglv%&' e ALY s ?W@Me%X%%W:\'/B%%Iﬁh@cégﬂnlgn? A8 mixed and

6-trinmethylcycl ohex ut anol c
tr}cph@pﬁ)mrcgﬂ;mm@@yat)rmm pemperetuse beffore they are added to the cells into

?Te( @elﬂcﬁﬂuP@Hﬁdmﬁ{ CA@?%MJ)Q@C%%' rﬁg&ﬁfndls %pﬁ@é@Wltﬁ%ntlblotlc-free

6-tri met hyl cycl ohex-2-enyl ) but anoi ¢ aci
seThEY FRNtaining @rowth mediym, net hyi bi cycl of 3.

FhOLORXAEreInoUbbiERtR LM RMBBARS PP ol BAAf T d-

After 24 hours, the cells were re-plated in selective growth medium and were further
incubated in a humidified atmosphere (37 °C, 5% CO,).

After 2 to 4 weeks of culture (replacing medium as necessary), zeocin-resistant
colonies were selected and expanded.

The selected clone was tested successfully for functional expression of TAS2R44.

3) Fluo-4 Calcium Assay

Fluo-4 AM (Invitrogen) is a fluorescent indicator of intracellular calcium dynamics
(change in concentration) and allows monitoring changes in the calcium
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
DMEM with 10% (v/v) heat-inactivated fetal bovine serum, 2 mM L-glutamine
standard DMEM with 10% (v/v) heat-inactivated fetal bovine serum, 2 mM L-
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The net hod was perforned as described in exanple 3,
usi ng saccharin as agonist. The cells are exposed to a

w@omsiianbe concentrati on of saccharin (0.5 nmV) BPOHCHR008/000135

set of different concentrations of the off-note
bl ocker. A fluo-4 calciumassay was perfornmed as
gisaminged0@ ioitgmi peeikilimp bied 3 0and/rglastespiamy EiH0infoblagiowall/clear

o) 05 to. 2 I aps that
ERLOIae e bieb, Soal 8 RO HBriiney R foiiE M AT S plentration
'DA$Q RAQ chilg p@’rwelb@t@ncmmsm for 48 mdurs ihlhubddifiscedtmosbhere (37 °C,
boek pitter taste. Exanple 5 Determ nation of |C50
or off-note bl ockers. Acesul fame K The method was

performed as described in exanple 4, exchanging

PREETG Br t8lase bl THE SRR, el W5 BG8RY o e ot

irsabatedeinod fhumidifiech bimedspherei (87 10t 8% cn)g)l lfcﬂi’p@ﬂﬁﬁmﬂﬁ 50 pl of
e usef

RSB ER R Fortusting ot b N Flfocd BNEEngle & bl piaebiebie gremsalarich)

frobM&EM.- not e bl ockers, sucral oseThe nethod was
performed testing _ _
4-(2,2,3-trinmethyl cycl opent -3-enyl)but-2-enoic acid as

Aﬁ&ﬁﬁarbﬁdhe @6&%@1“@51% Was @HSHENY itiRtsSRBT bédri] i of ﬁ§say buffer (130

0
Pl BT b Rel Mol FERRS. % A G aOharnd Sembidexiiose pH 7.4) per

WeCD Clighich ah BOidAdtad plbféewéQ%P ‘?@i@?el@f Tﬁé" EIaT@@%B%H@r idcBbated for
sterec F&ﬂ%tand w || be useful bi t

gingutegf SIMRSEALIES I the gpqﬁp,aéjﬁwdpr ganplete de-esterification of

el FlLGRL hﬁéﬁ&éﬁb@@\% uatawwagme B89 Whth %b?ﬂ oFgﬁsay buffer per
bitter bl ocke ﬂg&quwas tested I1n wate
j

wgtbr%ddgéonsﬁt Wity mesayf bufferpedwdl. and 7nM by a
panel of bitter sensitive individuals (15) in two

replications
For assay reading, the plate was placed in a Fluorometric Imaging Plate Reader

(FLIPR) (FLIPR-TETRA™ Molecular Devices), and receptor activation was initiated
by addition of 20 pl of a tenfold concentrated agonist stock solution (to give the
desired agonist end concentration when added to the 180 microliter assay buffer
volume), which was prepared in assay buffer.

Fluorescence was continuously monitored for 20 seconds to give a signal baseline
(averaged to give Fy) prior to agonist addition and for 120 seconds after agonist
addition. The change in signal divided by F, gives AF/F, indicated in the table, with
AF being the maximum signal occurring within the 120 seconds minus the minimum
signal (occurring within the 120 seconds after agonist addition.

All data was collected from at least two independent experiments each carried out in
triplicate.

A concentration-response analysis was performed and ICx, values were calculated
by nonlinear regression using the function f(x) = (a-d)/(1+(x/C)"™)+ d; with a =
minimum signal, d = maximum signal, nh = hill coefficient, C = I1Cs., and x=
antagonist concentration. ICs is the molar concentration of an antagonist which
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per each concentration. The sanples were conpared to
negati ve controls without bitter bl ocker and panelists

wowers/ 119186 r uct ed to choose the I ess bitter sanpCECHR008/000135

forced choice test. The bitter blocker was found to
significantly reduce bitterness (22/30 panelists chose
trhedusasrp0% afithémiakintuen pbdsik effediise/irddsitobi tesponse fdhthat

SEUEEER RERLAEH kB R TRYR Yo ACGBRE 1 st ng

her ei n-bel ow. Wil e the conpounds, consunabl e and

. h |
TP (e CEIRAT SGRER e Sy R T RRRBHSS 308l ppressing
@myéhe § Ridtein acsvibodit (@utegusigudiretd) aad normatized o tHat fivoRsscence

i L] ma he descri.bed enbodi nents
? gge"%g)?'f) l(;){ro%ﬂéé’ﬂ%ﬁggggwgqﬁﬁ%@ﬁ%‘?f'eﬂrﬁ%@t devi ati ng
therefrom Further, all enbodi nents di scl osed are not
necessarily in the alternative, as various enbodi nents

of the invention may be conbined to provide the
Exginpledt char acteri stics. Variations can be nade by one

Y rRgh Bb 5P A6 o otd BlobiSs At i hout departing

Bention. Therefor e,
iThe fallowprauettisote diorkensaddre sestett 4n@ 2Bt Bneathyicyatbpaatyl)batanoic

L . ' at her construed
%F}'Wb{'_g%%‘tﬁ%r'@%yzdg g'%lég)fyﬁgﬁ%qége WCgtzgn&t the recitation
ﬁﬁnethﬁcﬂq@zﬂﬁ;ﬂopﬁmﬁimuﬂ2a¢3n4&d|me1hyld§mlohékyl)aoét®: acid, 2-methyl-4-
§ 05 RIBBHC ARkl 40T SR E R SPET UM 2 aci o |
tringethybigycle[Bi 1nGihénane3 ¢liroethpl) gyCloptapanecarboiytic acid.
4-(2,2,6-trinmethyl cycl ohexyl ) butanoic acid, 3-

2,2,6~trimethyl cycl ohexyl ) propanoi c acid,

he Brethati was befayet alsaleptrledan exarapled, uding saccharin as agonist.

Ffﬁé g¥lis eﬂ“e (e%ﬁgsfe@'ztg é%‘ﬁg%}ﬁlzc?&'n%gﬂtpﬁ&nzof gné[ér)arm t(6l g l\ﬁ) and to a set

of dlfferent concentratlons of the off-note blocker. A fluo-4 calcium assay was

=}

performed as described above in example 3 and gave an ICs, [micro molar] within
the range of 0.05 to 25.

This means that the off-note blockers inhibited the response of the TAS2R44 bitter
taste receptor and will be useful to block bitter taste.

Example 5
Determination of IC50 for off-note blockers, Acesulfame K

The method was performed as described in example 4, exchanging saccharin for
Acesuifame K (0.8 mM) as agonist. An IC5, 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.

Example 6
Determination of IC50 for off-note blockers, sucralose
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trimet hyl bi cycl o[ 3.
1. 0] hexan- 3-yl ) net hyl ) cycl opr opanecar boxyl i ¢ aci d;

W@ H)08319196 PCT/CH2008/000135

-(2,2,3-trimethyl cycl opent - 3-enyl ) cycl opropyl )acrylic
acid, (E)-4-(2,2,3- trinmethyl cycl ohex-S-enyCbut”-enoic
Jbé thetlidd) wds b@rfc?rn{bdttéétm@téhw z:&mimaaytbydlc)ﬂmt-sfenymizcenoic

36 s Skl ekl b BopRbeeRT o s b aces B0 i o

a@dninetxAn4650w|ﬂ1rrem1bxsbmxmhgmwa@aétecmmb@xms meaas that the off-note

t.hyl 3-1.ri I | opent yl ) but anoi
RIS THIRHE e grsRlie Pihe JArarsT Biieb R remor and wii be
wbofuEd jdck-blttergadiyl cycl opr opanecar boxylic acid, 2-(1
-((1, 2, 2-
trimet hyl bi cycl o[ 3. 1. 0] hexan- 3-yl ) nmet hyl ) cycl opropyl ) p
ropanoi ¢ acid, 2-(1-((1- nethylbicyclo[3.1
goghggzg-z yl) met hyl ) cycl opropyl ) acetic aci d,
thyl-4-(2, 2, 3- tr|nethylcyclopentyl)butan0|c
Senshry ana!udtldrﬂefrthBABMrnefthi/lch'ﬁopbnt-B enylbut-2-enoic acid,
. 0] hexan- 2-yl ) butanoi c aci d,
(E)-l-(2-(1-nethy|bicyclo[3.
Thébliex blocRery(l 3 pomy Weas yedtepinopsensitr fiexglbsecinaodndentrations of

A a2 T 98 520 RS-SRS DLl P pr g aplations

aebeaopl| aoucemirailpn('E[)e sanfdles wenet doppared ol refgdtive controls without

xan- 2-.yl
bt JBEE e diis B it Gpgosey bpiSE sgRglen
focel] cH{die- tést 7- met hyl spi ro[ 2. 4] hept an- 4-yl ) but - 3- enoi c
acid, (E)-4-(7-
met hyl spi ro[ 2. 4] hept an- 4-yl ) but - 2- enoi ¢ aci d,
(T bitte( Blovkerwdssiound{axigrificant!y resiucd bittptriass (2223@ panalists chose

|
?n% %nzp}e w1tp b't esrlglo#:(lg?rzasiﬁs b'iterPi- 4-yl)ethyl)cycl opropane
car boxylic aC|d

i 4-yl -1 h

b S oL BN 3B BERoALARRL A0 ASHAMTBELHbkaheldi B4 be
fwndllmﬁtelgelqbenga:lishhg hérein-below.
. 0] hexan- 2-yl ) et hyl ) cycl opropyl ) propanoi ¢ aci d,
2-(1-((1-nmethyl bicycl o] 3. 1. 0] hexan-2-yl ) net hyl ) cycl opr
Yyiyie) the exdnapaneide, consiiinaple7 and methods have been described above in

S5tk gl odlahp =L Y 1 BYCUAR R MRS i
aabgdinentsTgyobé -used eorbinodiicatipns candoadditiars olayi e Made to the

9@% iS%&deHbBH‘rd%fﬁ CycluBerFoQﬁﬁ'i gh«?gs%e funcHon without deviating

openty anoi c
the(@‘rozn 3Furth¢reaﬂ1yh‘@9di|wmpqulsclosed are not necessarily in the alternative,

as various embodiments of the invention may be combined to provide the desired

characteristics. Variations can be made by one having ordinary skill in the art without
departing from the spirit and scope of the invention. Therefore, the compounds,
consumables and methods should not be limited to any single embodiment, but
rather construed in breadth and scope in accordance with the recitation of the
attached claims.
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3-enyl ) but - 2-enoi ¢ acid,
4-(2,2,6-trinmet hyl cycl ohexyl ) butanoic acid, 3-(2,2, 6-

W@ eioseid1yé cycl ohexyl ) pr opanoi c PCT/CH2008/000135

aci d4- propyl cycl ohexanecar boxylic acid, 2-(3,4-

di met hyl cycl ohexyl )acetic acid and m xtures thereof. 3.
Bldilhgvor conposition conprising an of f-note providing
consunabl e i ngredi ent and one or nore off-note

bl ocki ng conpound as defined in claiml or 2. 4. A
¢ons uAnldfienate bjpckisg kgmauraheslertedibore anegrraeirenf in a

R 2Bt & ol oo AeE AR 28 Gt i ned i
trinsathyldy chopedtyl)butatbie acninéiﬂﬁﬂkﬂ-temthyddyalohewnbmta?aoml avid, 3-
635 TR Frg R ShSie BRE 414 AR PRLER b Seetic acid, 2
&rdthyﬂ%dizgﬁ 6- mbﬁqeiqhebevmyagmanmb eaidnd-nuainyl-2-((1,2, bzl .
LR Y503, PP REBRE boRlspaRerd B TS BBHT v o ng
(E)g3- eﬂ(zemﬁ-tnmatbwlcselepm%aﬂyl)éydnmwyﬂ;)weh@aed (EeUdereH

R R R SPREL2 008 B, BPA AP T aRB R AT o

eheic @oild, (E)-4- MBdmnethMlamlca)amyl)buaZ-enwp antte A anethyle((b.82-

HimdiRy I&c?élép”io@ﬁ ofncY. gl%ngtﬁgll){}%rogpdp%g%%é}gm% 3ER, £ 2-dimethyl-4-
(he, Bttdmﬂmyﬂyelwpmtylwtam agidl, 2- ééi(.ﬂfobmethy@icycloa hPhexan-2-

SRR P Ryrlabh ARSI Rl o1 paschosper i ne
tﬂ'(netbxdblcywlelbmu@ih@grd&»ymaﬂhdl)mcmmwﬁpﬁomn@ofacld82 (TFE(@-
GROHIR S Sl 8- Sbel 238 e Dm0
sehadbyleytidpentybbangicasis, enth4i( $meatylbityawddLihexwhfg)butanocic
g%ﬁ;gé)gnga@ Wﬁ%&@@ﬂ% Lok LR DRViAG D88 prob b Bty lic acid,
(E)-1-(2-(7-methylspiro[2.4]heptan-4-yl)vinyl)cyclopropanecarboxylic acid, (E)-4-(1-
methylbicyclo[3.1.0]Jhexan-2-yl)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-yl)but-2-enoic acid, (E)-4-(8-methylspiro[2.5]oct-7-en-4-
yhbut-2-enoic acid, 1-(2-(7-methylspiro[2.4]heptan-4-yl)ethyl)cyclopropanecarboxylic
acid, 2-((6,7-dimethyispiro[2.4]heptan-4-yl)methyl)-1-methylcyclopropanecarboxylic
acid, 2-(1-((1,4-dimethylbicyclo[3.1.0]hexan-2-yl)methyl)cyclopropyl)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)butanoic acid.

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)propanoic acid4-propylcyclohexanecarboxylic acid, 2-(3,4-
dimethylcyclohexyl)acetic acid and mixtures thereof.
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casein, soy protein, ibuprofen, salicylic acid,
gl ucoronol act one, acet am nophen, dextronet horphan,

wa2008mgilgs taurin, nmacrolide (including bioxi NnPEGRIAH2008/000135

eryt honmycin), paracetanol, acetylsalicylic acid,
cinmetidine, ranitidine, anoxicillin, acetom nophen,

geph aA@Bp@;fdd’r’mﬁsltﬁu asmpﬁsm@ ae pﬁlmmpr@k/?dtrrgl consmmaluieungnedlent
assium z avon

Bl Pr e o e R0 Sampon ¥ Brhegm SRR yof 2

poI yphenol (including catechin and epicatechin), mnt

nment hol dr.al ysed vegetable protein, bitter
%eptl nsﬁ?%@%FQ%?' @i (i ncl udi ng benzoi ¢ acid,

pot asaj um sn¢ bainere ipgledieot inat eordBntrativehi swificiemdito provide an ofi-

pot assitum | actate, sodi um benzoate), citric acid,
qui ni A% 8%a (contained in chewing guns), essential

oi I s B) ncl boebnmotdwffrrote bmpkinglrasipoundias tgfinddin iclaim d or 2.
reacti on products (including cyclic am nes made from
pyrrolidi ne/ gl ucose, al ani ne/ xyl ose, proline/sucrose or
8l ani meé xyhaasebld ofrclamammereim ket @@ peanaeidffeste ploviing

h h I h | .

e St s 3RS ot AR shieBl By UReitEner,
béveragd, ehewimgquins nrtbdeetical paut preEirmgcewtidai. xi ng wi th t he
consumabl e (a) one or nore off-note providing

ingredient in a concentration sufficient to provide an
6f f - nThe coasun4tis ofostamot, wherein tef ensotrendrieadiaig providing

@%P%?%nq %o%%rlg% e?%?lﬂfl?l% We%QeWe?’s%chgg(f) P&Qheﬁ?&%ﬁwggﬁtﬁnggof
heyprthes Wceswfasd 1€ ctaechdrinpsudrilesey rsodipinteytiamsate mgd ofixtures
é{?eetfener, artificial sweetener, beverage, chew ng

“Mutraceutical, and pharmaceutical. 11. The nethod
of claim9, wherein the one or nore off-note providing

7r om (e oSl RESaR Firsronh i in R AN P pRRIR
sweadienticompsisesy abwe@enmlamaobfywh ﬂreagreuandnmtmmf insluding

BB i A, B gt
seeleispaBding elll'gdltoetjaltmlmmtdgeoaydeo\a Umew@t ruiys @itract,

é]a%lua%isfal% A gﬁcy Hﬁ(?tﬁrgg thereof.

8. The consumable of claim 4, wherein the one or more off-note providing
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,
cephalosporines, quassia, propylene glycol, triacetin, potassium, zinc, loperamide,
limonin, flavonoides, isoflavones (including genistein and diadzein), polyphenol
(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,
urea (contained in chewing gums), essential oils (inclluding thyme, sage, basil, mint),
Maillard reaction products (including cyclic amines made from pyrrolidine/glucose,
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swingle extract, glyccerhizin, perillartine, naringin
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and m xtures thereof. 13. The nmethod of claim?9,
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pimdsnd@. zi nc, | operam de, linonin, flavonoides,
i sof | avones (including geni stein and di adzei n),

pol yphenol (including catechin and epicatechin), mnt
aDl , Dhewmithed of diginhr®) wheesin tegeready reorp rofftredite prdvldlrt@hgredlent

servatives. (including ben. a
B B P Bt b8 3328 S, beverage
pbéwiag gum, haitacuécal sadi phariecadiadle) , citric acid,
gui ni ne, urea (contained in chew ng guns), essenti al
oils (inclluding thynme, sage, basil, mnt), Millard
néact iTbe nptoatlcft caiti 9 ethecim gheognel dranamoﬁemtmdmdirrgmgredient
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and m xtures thereof.
12. The method of claim 9, wherein the one or more off-note providing ingredient
comprises a sweetener selected from the group consisting of including stevioside,
swingle exiract, glyccerhizin, perillartine, naringin dihydrochalcone, neohesperidine
dihydrochalcone, mogroside V, rubusoside, rubus extract, 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,
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,
limonin, flavonoides, isoflavones (including genistein and diadzein), polyphenol
(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,
urea (contained in chewing gums), essential oils (inclluding thyme, sage, basil, mint),
Maillard reaction products (including cyclic amines made from pyrrolidine/giucose,
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alanine/xylose, proline/sucrose or alanine/xylose, for example diketopiperazines),
beer, hops, humulone, trans-isohumulone, lupulone, hulupone and mixtures thereof.
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