WO 2008/128730PCDEP2008/003156 Antagonists of Bitter Taste Receptors and Uses thereof The
present invention relates to antagonists of the human bitter-taste receptors hTAS2R38. 5The invention
also relatesw@ mwthioms#or identifying further molecules that suppress hTA$ZR38 medliatask bitter taste
transduction or bitter taste response and uses thereof Background of the Invention 10Investigators
have recently turned their attention to understanding the biological mechanisms of taste, and in
particular bitter taste. For a review of the literature see, for example, Caicedo A. and Roper SD. (2001)
Science 291: 1557-1560; Dulac C. (2000) Cell 100: 607-610; Kinnamon S.C. (2000) Neuron 25:
507-510; Lindemann B. (2001) Nature 413: 219-225.; and Margolskee RF. (2001) J. Biol. Chem. 277:
1-4. 15 Bitter taste is aversive, and as such provides humans with a mechanism of protection against
poisonous substances, whigh-aigngrp el hitteriasing samrounsdsMere sibily, bittertastants also
affect the palatability of food, beverages, thereby influencing human nutritional habits as is more fully
discussed by Drewnowski in "The Science and Complexity of Bitter 20 Taste", (2001) Nutr. Rev. 59:
163-169. Tieyralsaaifechths palatabiiy:efethesdneestiblessaehhas ol adrinistenetasoras.

pharmaceuticals and nutraceuticals. Understanding the mechanism of bitter taste transduction has

implitation&foHrE¥68d &y phakale tieiataubtfic SRR M drihste malratetioh BatfiwalEEan be

manipulatgth $2R3y hedessie:te suRpiesscelinnaRbitintasig.iosender.foadsdnere palatable
and increase patient 25compliance with oral pharmaceutics. Taste transduction involves the
interaction of molecules, i.e. tastants with taste receptor- expressing cells which reside in the taste
buds located in the papillae of the tonguBickastahuds:relayiafaanation to the brain on the nutritional
value of food. Recent advances in 30 biochemical and physiological studies have enabled
researchers to conclude that bitter taste transduction is mediated by so-called G-protein coupled
receptorg(GRERNrGRGRs e ianstherbranetomaineallsuntde RloBINR hatlamplibnsignrals
generated at a cell surface when the recept%[ interacts wit tﬁeli%and (a tasta?t) whereupon the

activate % t%ﬁ’i i particular bitter taste. For a review o terature see, for example, Caicedo
A. and Roper 8D. (2001) Science 291: 1557-1560; Dulac C. {2000) Cell 100: 607-610;
Kinnamen 5.C. (2000) Neuron 25: 507-510; Lindemann B. (2001) Nature 413: 219-225.; and

Margolskee RF. (2001) J. Biol. Chem. 277: 1-4.

15
Bitter taste 15 aversive, and as such provides humans with a mechanism of protection against
poisonous substances, which are generally bitter-tasting compounds. More subtly, bitter-
tastants also affect the palatability of food, beverages, thereby influencing human nutritional
habits as is more fully discussed by Drewnowski in “The Science and Complexity of Bitter

20 Taste", (2001) Nutr. Rev. 59: 163-169. They also affect the palatability of other ingestibles
such as orally administered pharmaceuticals and nutraceuticals. Understanding the
mechanism of bitter taste transduction has implications for the food and pharmaceutical
industries. If the bitter taste transduction pathway can be manipulated, it may be possible to
suppress or climinate bitter taste to render foods more palatable and increase patient

25 compliance with oral pharmaceutics.

Taste transduction involves the interaction of molecules, i.e. tastants with taste receptor-
expressing cells which reside in the taste buds located in the papillae of the tongue. Taste
buds relay information to the brain on the nuiritional value of food. Recent advances in
30 biochemical and physiological studies have enabled researchers to conclude that bitter taste
transduction is mediated by so-called G-protein coupled receptors (GPCRs). GPCRs are 7
transmembrane domain cell surface proteins that amplify signals generated at a cell surface

when the receptor interacts with a ligand (a tastant) whereupon they activate heterotrimeric G-



WO 2008/128730PCT/EP2008/003156 2 proteins. The 0-proteins are protein complexes that are
composed of alpha and beta-gamma subunits. They are usually referred to by their alpha subunits and

classified gBH{ePaW/I2RB3E groups: G alpha s, i, g and 12. The G alpha q typgcpupiayith GRCRs to
activate phospholipase C which leads to an increasein cellular Ca2+. There are many Gg-type 0- 5
proteins that are promiscuous and can couple to GPCRs, including taste receptors, and these
so-called "promiscuous” O-proteins are well known in the art. These G-proteins dissociate into alpha

and betaRgaifiea SibEibsAipion artipasien msujtagenthatarplexgasedds afsellulal Bye b
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signal to the brain indicating a bitter response.’1 FE 1S Als0 anat

mediate BiftePtadte #Ehaduction: Endtdi ofseSe rinlptqramre faunddnidMBTAIRR tastagals.
containinghgsistalsiae: GUSiELGIn In: nit subupit that.isimplicated in the perception of bitter
taste in rr%ﬂ&amétf%&alsﬁsece, for exgmpé%?sg{l(%%rgs ge%kségr,nj.ceeiﬁé“ﬂa{z%o)%%?%é&?@%@lﬂﬁ}ﬁﬁ%@m H.
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possible i datatiy afhrhftrdaeme srbesiiorndheastvesiter TaRIonT AS2R Jamleof serentors; that

have beegipidativelyassigned iger tors. 20 Humans are able to detect with a limited
genetic repertoire of about 30 r%?éﬁ)o%% g%?}?’éét%%gl% Ras ofd es"rseeﬁg%iiﬁesfjggrﬁfﬁﬁﬁwgﬂ%e%ir

discover§iPladsestis toeepsad i talheod) supratiGhandrashekamdeet al. (2000) supra;
Matsunami H. et al (2000) supra) only few mammalian TAS2Rs have been deorphanised, i.e. ligands,
in particular agonists have 25 been identified. The murine mTAS2RS (Chandrashekar J. et al (2000)
supra) ahl%ife!$A13T ABPr il frvBlese el 002 MatumedBen ditsr32:80 Zrd@turerponshiadhedoxic
bitter subsianee-syeRhadmidaathe Mause MIARLR he human hTAS2R4.respond to high doses
of denatonium and, to a lesser extend, to 6-n-p?c%§yl%-t ?%%?%aéﬁlf@h%ﬁq rasHeK Pﬁ?‘%‘?&.*&%&)
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promiscuity (nTAS2R8, hTAS2R4) or specificity for a group of cherica
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date doeszOR fanobexlainRanagtaus BTBEL PLOIEL aslanipdesoaniss by e mammalir

gustatory system, Also very little is known 3 about substan at can B bitter

taste reCSPB L AHE A G RgE ceSnitsrsidamifice tetesiandatomptdihclirthivliadgeatiobbs
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isolate structurally related antagonists which may be at least as potent in suppressin

receptol BERVAY-48ahEesRdiRD BRtakrseavanshrhbitey fesenesenidiional advantages such as lower
toXirity, better solubility, improved stability and so forth. A bitter taste receptor antagonist isolated by
such mi?g%%d can alsq be isolated and modified or combined with other bitter taste receptor

antago %R ﬁ%kﬁa}(’th%‘?tﬁ% YA dianiady esngtis biensdsrirarmgeabiokh oidn isiteptdaterreceptors
with higthadBaiistofadifferebeieigaineis UBRIBS 3R A BIBCLIAHI e vear 2000 (Adler E. et
al. (2000) supra; Chandrashekar J. et al. (2000} supra; Matsunami H. et al (2000) supra) only
few mammalian TAS2Rs have been deorphanised, i.e. ligands, in particular agonists have
25  been identified. The murine mTAS2R5 (Chandrashekar I. et al (2000) supra) and the rat
rTAS2RS (Bufe B. et al. (2002) Nature Genetics 32:397-401) respond to the toxic bitter
substance cyclobeximide, the mouse mTAS2RS and the human hTAS?R4 respond to high
doses of denatonium and, to a lesser extend, to 6-n-propyl-2-thiouracil (Chandrashekar J. et
al. (2000) supra), the human hTAS2R 10 and hTAS2R 16 respond selectively to strychnine and
30 bitter beta-glucopyranosides, respectively (Bufe B, et al (2002) supra). Although for some
TAS2Rs a limited promiscuity (mTASZRE, hTAS2R4) or specificity for a group of
chemically related compounds (hTAS2R16) was reported, the relative selectivity of ligand
recognition by the receptors published to date does, by far, not explain the enormous number

of bitter tastants recognised by the mammalian gustatory system. Also very little is known



Summary The present disclosure provides compounds which act as antagonists of human bitter taste
receptor hTAS2R38 function. There are two common molecular forms [proline-alanine-valine (PAV)
and alanine-valine-isoleucine (AVI)J of the hTAS2R38 bitter taste receptor defined by three nucleotide
polymorphisms that result in three amino acid substitutions: Pro49Ala, Ala262Val, and Val29611e.
The an%g{@l \ t these three aming.acids - determined by sequencing DNA from
several other %%%%%%ae%%%n old \worTd a’rﬁoﬁ?&s;t%n%f} HERD WSHarriGRIES - s Akerehls radsewsar form
is comnsoppresum s erdasic sexssticinted with tasting; the other common form, the AVI form, is
associated with nontasting of the bitter substance FTC (phenylthiocarbamide) (see Duffy et at Alcohol
Clin Exp Res. 2004 November ; 28(11): 1629-1637.). The disclosure of the present patent application
allows t%ﬁrkpmgatmnmfm g 1>wl':>'\.-' i Epu i) gﬁﬁi% gs alyell] ﬁigi&f%' g bitter

taste regepior hg%gZR tos @ress bjtter taste and their use 3a Aording to a first aspect, there is
provided & method of i %%‘F%Fﬁjggﬂ REY s EhanpaaRisEcubish seavity wilersinthe
bitter taptesrecaptupiseasindest tyiBopauatelesfit selacied Somna@iauP 055100 Qh:@hicn

polynucleotide encoding at least the mature form of the polypeptide hing the amino acid sequence
et G B B A AU R G0 REFGE RISt e o Sy
SEQ |DahiDsd fnitodinbiatiaasithecspaiurastapmofthsonabi sptiden(craabiugieaiiden %%%gda
fragmeggngrzgeéiﬁggve of a Bg%&%%e %%g%ded by a polynucleotide of any one of (a) to (b), wherein in
said defivatve one o more i§EEi QIS SrateJREeRatioRtpaisatinamebmperadhet shid
polypeptigabandisair; agmeniosdarivaipe daRIbhS 2RAS hiller R3IRiaceRtes agl itéﬁﬂﬁry to
polynuclek%tide which is.an ortholog of the p g%/,nucleotide sequences shown in SEQTD NO: 1'encoding

at least The MatUTE TSI T or e TOPEEH S RINPHIREF%te receptor; (e) polynucleotide which encodes a

polypeptide having hTAS2R38 bitter taste recggto&I activity, and where said polypeptide is at least 80%
identical to a polypeptide as shown in SEQ | -2, comprising the steps: (1)contacting a bitter taste

receptot EritG el BsF SateibRidRs comesavHush eelias antagonists of human bitter taste

receptor hTAS2R38 function. There are two common molecular forms [proline-alanine-valine
(PAV) and alanine-valine-isoleucine (AVI)] of the hTAS?R 38 bitter taste receptor defined by
three nucleotide polymorphisms that result in three amino acid substitutions: Prod9Ala,
Alz262Val, and Val296lle. The ancestral human haplotype at these three amino acids -

determined by sequencing DNA from several other ape species, an old world monkey, and a
new world monkey—is PAV. This molecular form is common in humans and is associated
with tasting; the other common form, the AVI form, is associated with nontasting of the bitter
substance PTC (phenylthiocarbamide) (see‘ Duffy et al. dicohol Clin Exp Res. 2004
Novemnber ; 28(11): 1629~1637.). The disclosure of the present patent application allows the
implemnentation of a method to isolate additional structurally related antagonists for the bitter
taste receptor hTASZR38 to suppress bitter taste and their nse. '



genetically engineered with said polynucleotide or with a vector containing sa_ld polynucleotide to
express said bitter taste receptor with a potential antagonist or a pha_rmaceutlcally acceptfable salt
thereof having a structure according to formula (H),or formula (lll) or is a.tautomer thereof: R6 H 1N |
R5.---;'--N >*--s H (Ill) wherein 3b R3is selected from the group consisting of hydrogen, alkyl, alkenyl.

i icyclic system, aryl and heteroaryl;
alkynyl. cycioalkyl, alkoxy, alkoxyalkyl, heterocycloalkyl, gn_allcyc
opt>i/onally substituted; R4is selected from the group consisting of hydrogen, alkyl, alkenyl, al_kynyl,
cycloalkyl, alkoxy, alkoxyalkyl, heterocycloalkyl, an alicyclic system, aryl and heteroaryl; optionally
substituted R5is selected from the group consisting of hydrogen, halogen, -NO2; -CN: alkyl,

According to a first aspect, there is provided a method of isolating an antagonist of hTAS2IR38
bitter taste receptor activity, wherein the bitter taste receptor 1s encoded by a polynucieotide
selected from the group consisting of:
(a) polynucleotide encoding at least the mature form of the polypeptide having the
arnine acid sequence as shown in SEQ ID NO: 2;
(b) polynucleotide having the coding nucleotide sequence as shown in SEQ ID
NO: 1 encoding at least the mature form of the polypeptide;
(c) polynucleotide encoding a fragment or derivative of a polypeptide encoded by
a polynucieotide of any one of (a) 1o (b}, wherein in said derivative one or
more amino acid residues are conservatively substituted compared to said
polypeptide, and said fragment or derivative has hTAS2R38 bitter taste
receptor activity;
(d) polynucleotide which is an ortholog of the polynucleotide sequences shown in
SEQ ID NO: 1 encoding at least the mature form of the corresponding bitter
taste receptor;
(e) polynucleotide which encodes a polypeptide having hTAS2R38 bitter taste
receptor activity, and where said polypeptide is at least 80% identical to a
polypeptide as shown in SEQ ID NO: 2,
comprising the steps:

(1) contacting a bitter faste receptor encoded by said polynucieotide or a host cell
genetically engineered with said polynucleotide or with a vector containing said
polynucleotide to express said bitter taste receptor with a potential antagonist or a
pharmaceutically acceptable salt thereof having a structure according to formula (II)

or formula (HI} or is a tautomer thereof:

'

X [
H H b
(1D (ITDH

wherein



alkenyl, cycloalkyl, alkoxy. alkoxyalkyl, heterocycloalkyl, an alicyclic system, aryl and heteroaryl,
optionally substituted; R6is selected from the group consisting of alkyl, alkenyl, cycloalkyl, alkoxy,
alkoxyalkyl, heterocycloalkyl, an alicyclic system, aryl and heteroaryl; optionally substituted; or wherein
12.3 and R4 together fotni a heterocycloalkyl, or arialicyclic system; or wherein R5 and R6 together
form a cycloalkyl, heterocycloalkyl, an alicyclic system. aryl or heteroaryl; and the bond indicated by
the dashed line may be present or not; Sc. (2) determining whether the potential antagonist inhibits
the bitter taste receptor activity; (3) isolating a potential antagonist that reduces the activity of
hTAS2R38 stimiiate ist of N TAS2R38 or, a structurally related agonist, wherein prior,
concomitantlyrgﬁald/org a%élrgggazg Sné‘a% ‘hifter BsteTEEEBtEr %‘ﬁ%@ﬁégt édlvis cdheasteallvithyan
agonist of bitter taste’Yebaptot. illaB2RABorvals i oteraly:velated agan Qﬁ&b&ggosf‘,&%%?r%in? to
second aspect, ther%gep(gg%?ge%gorr?ﬁ}ho%otn t{gle production of a modified"antagonist o ¥ R38,
wherein an antagonist ident'flég Ina mé’tﬁodgé% ﬁéiﬁned above, IN,N'- diethylthiourea,
N.W-dlmethyltlﬁourelé cﬂemrmuéngmd@zolﬁnﬁsm@IB@%QM%&dgiﬂ% ap ég&fxgi'{an e of at
least one substltuengﬁ&%ﬂgg!ngl 0a th.'ﬁﬁ&s ctf1 t%ere is provided a method for thepro Uetion of
food, a food precursor matefial or addifive en?‘gfféye ‘?WW%‘%M@@ @ﬁ-%&@t@ﬁ%@mmﬁsi@me step
of admixing an antadjéHistasdlaedoby ivemethodas defined above, the modified antagonist produced
according to thgsme  defined above, N,N'-diethylthipurea, N,N'-dimethylthiourea or 2-
mercaptobenz}.irfﬁhidaz%cléeg ic%ﬁg%f gﬁ%g%ﬁ it %P%&?Hgﬁ??élﬁfe}élyﬁ@é’é% witleg68dsti.a fobd plledursor
material or additive éﬂﬁ@w&ée@mmbﬁrmihnﬁpn@iég@d&yﬁf.ilé{QW%M f&&‘%ﬂq?%ﬂﬁ%y&}%e_ is
provided a method fgyg%g%g&ggpv ,og "igﬁi ceutical or pharmaceutical composition comprising the
step of admixing the antagonist isola ed| by e mMathod ¥ defined above, the modified antagonist
produced as d&ined%ﬁ@@éﬁeﬁl,Iﬁ‘@diemyltgfoupeaphk;bdﬁr@ina@’[lmktﬁi_oggggﬂgg 2:mersaniebgpzimidazole
or an antagonist strt&g@g;@lmlatggtéheret? \ﬁ'th an t active agent and optloana%qwiﬁ] a 5>

. ¥, rocyeio 1 . .
pharmaceutically acceptablecarrier andor aa]ka/vhn?%l. ﬁ&%ﬁ%ﬁg fySACifeh a5pectnthehstismvided a
foodstuff, any foodsfifpreidyssbstitatetial or additive employed in the production of foodstuff

roducible as gefi v
p delinpa-abpyeng R* together form a heterocycloalkyl, or an alicyclic system;

- 6
or wherein R” and R°® together form a cycloalkyl, heterocycloalkyl, an alicycelic

system, arvi or heteroarvyl; and

the bond indicated by the dashed line may be present or not;



According to a sixth aspect, there is provided a nutraceutical or pharmaceutical composition producible
as defined above, comprising at least one nutraceutically or pharmaceutically active agent, and
optionally one or more pharmaceutically acceptable carrier and/or adjuvant. According to a seventh
aspect, there is provided the use of a bitter taste r%ceptor antagonist isolated by the method as defined
above, of a modified antagonist producible according to the method as defined above,
NX-diethylthiourea, NN'-dimethylthiourea or 2-mercaptobenzimidazole or an antagonist structurally
related thereto to suppress bitter taste. 3d Description of the Invention Before the present invention is
described in detail below, it is to be understood that this invention is not limited to the particular

methodology, pf to@é?@ﬁ&’?e%ﬁé@éri%ﬁ&bim@mge imlalp vanneltisalseatebe.understood
that the terminalagytused herein is for the purpose of describing particular embodiments only, and is
not intended to ljmit the. scope of the present invention which will be limited only by the appended
claims. Unless%gﬁh & Gtharinde il eepaisabatia soientific teemastiised dTereindavesthe SAME,

meanings as copunaabhisnderstoochipy enue of ordinary skill in the art. WO
2008/128730PCT/EP2008/003156 4 Preferably, tﬁ%r glk‘rﬁ“se}ﬁtseeédaﬁ@é?h are defined as described in "A

multilingual g|o"é’?%??}%?ﬁﬂfté&ﬂ?e%ﬁ%%ﬂl1@@%9{@@@@@0munehmﬁi@m}"ré&yﬁa%f%& W,

Nagel, B. and ttledsc4#98) Iﬂq{ge{g@aﬁ&m i H4010 Basel, Switzerland). 5 Throughout this
specification apq g claims which follow, unle%s)qst ﬁ'%%gon é?(tr%&mpésl’ﬁﬁér?iﬁ@%,%é wWorettgEshprise”,

th
and variations SUGH a%jg%%wg%@"- and "comprising”, will be understood to imply the inclusion of a
stated integer. or step or group of integers or steps but not the exclusion of any other integer or step or
group ot %5‘&8?51& BRGEN AR Sol B 10 Paded desdiftfet v dbpaetsiofithe ifventiodifre defined
in moreztietaitiEah BspRRE Sovdefisiedumayecampings.with g@ye@](g’&pﬁggpﬁgaogmggﬁupless
clearly indj h r rticular, any featyre indicated as being preferred or_
advantg?& lgﬁiﬁ%lg%&béﬁ gﬁé@%@@vﬁﬁlgﬁy%tﬁﬁ%& L}?)Leg)%’r;Z r@éﬁﬁ?@% iKdestdr Lo digrprdietred or
advantgg‘g%?f%@’&igrﬁl!B'i‘féﬁﬁ?e?’i%t&%fﬁited throughout the text of this specification. Each of the
documents cited herein (including all patents, patent applications, scientific publications,

manuf@g%gﬁﬁgstg%qiﬁg@g%@tiﬂ%ru%tionsf LI, whet tFrﬁéj ra or infra, are hereby incorporated by
reference in their entirety. Nothin herein'is to %1%8?13 e %’ UHAGM i 1AdP t@TRRREFRToN is not
ie y g‘ 5 : > ..
entitled T AitedALSivhaelaved e By wiedecsppidivdentibro@rising the siep of admixing an
antagonist isolated by the method as defined above, the modified antagonist produced according to
the method as defined above, N,N’-diethylthiourea, N,N’-dimethylthiourea or 2-
mercaptobenzimidazole or an antagonist structurally related thereto with foodstuff, a food

precursor material or additive employed in the production of foodstuff.

According to a fourth aspect, there is provided a method for the production of a nutraceutical or
pharmaceutical composition comprising the step of admixing the antagonist isolated by the method
as defined above, the modified antagonist produced as defined above, N,N’-diethylthicurea, N,N’-

dimethylthiourea or 2-mercaptobenzimidazole or an antagonist structurally related thereto with an I

active agent and optionally with a pharmaceutically acceptable carrier and/or adjuvants,

According o a fifth aspect, there is provided a foodstuff, any foodstuff precursor material or

additive employed in the production of foodstuff producible as defined above.

According to a sixth aspect, there is provided a nutraceutical or pharmaceutical composition
producible as defined above, comprising at least one nutraceuticaily or pharmaceutically active

agent, and optionally one or more pharmaceutically acceptable carrier and/or adjuvant.

According to a seventh aspect, there is provided the use of a bitter taste receptor antagonist isolated
by the method as defined above, of a modified antagonist producible according to the method as
delined above, N,N’-diethylthiourea, N.N’-dimethylthiourea or 2-mercaptobenzimidazole or an

antagonist structuraily related thereto to suppress bitter taste,



In the following definitions of the terms: alkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, alicyclic system,
aryl, aralkyl, heteroaryl, heteroaralkyl, alkenyl and alkynyl are provided. These terms will in each
instance of its use in the remainder of the specification have the respectively defined meaning and
preferred meanings. The term "alkyl" refers to a sHturated straight or branched carbon chain.
Preferably, the chain comprises from 1 to 10 carbon atoms, i.e. 1, 2, 3,4,5,6,7,8,90r 10 e.qg.
methyl, ethyl methyl, ethyl, propyl, iso-propyl, butyl, iso-butyl, tert-butyl, pentyl, hexyl, heptyl, or octyt.
Alkyl groups are optionally substitute&#&s stiapn@fibeclmeamyicnefers to a saturated straight or
branched carbon chain. Preferably, the chain comprises from 1 to 9 carbon atoms, i.e. 1, 2, 3, 4, 5, 6,
7, 8, or 9 e.g. methyl, ethyl, propyl, iso-propyl, butyl, iso-butyl, sec-butyl, tert-butyl, pentyl, hexyl,
heptylE6E5s, hRicRoEcHiteRTpBETbiE Srmbreitinedeiriy. telows i o1t witimdrrsank Gatiférent
heteraaienn WQAMBHZAFIE SHERANBA31R6. Pisloibli s helemwaloms aie selselgd from
0, S, and N, e.g. -0-CH3, -S-CH3, -CH2-0-CH3, -CH2-0-C2H5, -CH2-S-CH3, -CH2-5-C2H5,

-C2HAD 13 e ary- A s aliotn e grdprstacdo that she Zpprinsl vt arsalytrgivuiss Taretlaptionally
SUbSt'ﬁdﬁ%séEb%é@é%ﬁgyhﬁmm&%ﬂwﬁiﬁéﬁ%@ﬁﬁlkﬁd%‘ emaehes @5 NLeMbination with other

terms, represent, unless otherwise stated, cyclic versions of "alkyl" and "heteroalkyl", respectively, with
preferdisiyPEsgns igventiprg whith 6h&soimiRiatmy, Bigths aerradsy é&réraﬁuﬁ)ypf@w@%ﬁﬁaﬁ,
cyclohaxyhayclaepbiinfatioas vl elgidhedarnsenaralihande heteraeyeiealivls Ugalrgmpeant to
include bjcyclic, tricyclic and polycyclic versions 10 thereof. If more than one cyclic ring is preSent
such é@ﬁ?%?@?@li%?f??&%@ﬁé} IEiEHe W&&ibns, then these rings may also comprise one or more
aryl- or heteroaryl ring. The term "heterocycloalkyl" preferably refers to a saturated ring having five
members of which at least one member is a N, 0 or S atom and which optionally contains one
additional O or one additional N; a saturated ring having six members of which at least one member is
aN, 0 or S 15 atom and which optionally contains one additional O or one additional N or two
additional N atoms; or a saturated bicyclic ring having nine or ten members of which at least one
member is a N, 0 or S atom and which optionally contains one, two or three additional N atoms.
"Cycloalkyl" and "heterocycloalkyl" groups are optionally substituted. Additionally, for heterocycloalkyl,
a heteroatom can occupy the position at which the heterocycle is attached to 20 the remainder of the
molecule. Preferred examples of cycloalkyl include C3-C10-cycloalkyl, in particular cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl, spiro[3,3]heptyl,
spiro[3,4]octyl, spiro[4,31octyl, spiro[3,5]nonyl, spiro[5,3]nonyl, spiro[3,6]decyl, spiro[6,3]decyl,
spiro[4,5jdecyl, spiro[5,4]decyl,
bicyclo[4.1.0]heptyl,bicyclo[3.2.0]heptyl,bicyclo[2.2.1Theptyl,bicyclo[2.2.210octyl, 25 bicyclo[5.1.0)octyl,
bicyclo[4.2.0]octyl, octahydro-pentalenyl, octahydro-indenyl, decahydroazulenyl, adamantly, or
decahydro-naphthalenyl. Preferred examples of heterocycloalkyl include C3-C10-heterocycloalkyl, in
particular 1-(1,2,5,6-tetrahydropyridyl), 1-piperidinyl, 2- piperidinyl, 3-piperidinyl, 4-morpholinyl,
3-morpholinyl, 1,8 diaza-spiro-[4,5] decyl, 1,7 diaza-spiro-[4,5] decyl, 1,6 dia7a-spiro-[4,5] decyl, 2,8
diaza-spiro[4,51 decyl, 2,7 diaza- 30 spiro[4,5] decyl, 2,6 diaza-spiro[4,5] decyl, 1,8 diaza-spiro-[5,4]
decyl, 1,7 diaza-spiro-[5,41 decyl, 2,8 diaza-spiro45,4] decyl, 2,7 diaza-spiro[5,4] decyl, 3,8
diaza-spiro[5,4] decyl, 3,7 diaza-spiro[5,4] decyl, 1-aza-7,11-dioxo-spiro[5,5] undecyl,
1,4-diazabicyclo[2.2.2joct-2-yl, tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, tetrahydrothien-2-yl,
tetrahydrothien-3-yl, 1- piperazinyl, or 2-piperazinyl.




WO 2008/128730PCT/EP2008/003156 6 The term "alicyclic system" refers to mono, bicyclic, tricyclic
or polycyclic version of a cycloalkyl or heterocycloalkyl comprising at least one double and/or triple
bond. Howevérzens/atkigslic system is not aromatic or heteroaromatic, i.e. dpes/Rptduaxsasystem of
conjugated 5 double bonds/free electron pairs. Thugg the number of double and/or triple bonds
maximally allowed in an alicyclic system is determined by the number of ring atoms, e.g. in a ring
system with up to 5 ring atoms an alicyclic system comprises up to one double bond, in a ring system
with 6 ring atoms the alicyclic system comprises up to two double bonds. Accordingly, the

"cycloalkenylzasigelineddslowis erad amaedi fﬁ@f&&&ﬁafea“ﬁé{e“& %Qﬁk%@i&%%? za‘s\é%ﬂ%

systems are optionally substituted. The term "aryl" preferably refers to an aromatic mofiocyclic ring

containingiB BRI Bt &tai akbHIAtE Dieremamisrdslions chbatspbarze0 ¢hBON.atbrpel oPand
aromatic frigyclic ting aysiemieaniaiol o caion dgmso Fxamlples are sy, naphty or

anthracenyl. The aryl 15group is optionally substituted. The term "aralkyl" refers to an alkyl moiety,
which is substituted by aryl, wherein alkyl and aryl have the meaning as outlined above. An example is

the benzyhsligab Praler ablveindhis comexiuhe-al chain compisesfipm Lio Geaban aloms, 1. 1
2,3,4,5,6,7,0r8, e.g. 20 methyl, ethyl methyl, ethyl, propyl, iso-propyl, butyl, iso-butyl, sec-butenyl,

tert-butyl FHHIShaRyI eERtyroBBgAsel handrafiAtiatipRh oisticnangr S Bt dampisialky wilbker ary!
Eqaor:] 32 ;Eﬁéﬂg%éﬁboﬁh% tespyRtererRibPEe e abbaraiRis:toR fivg BF shspesPReed AT8MAlS: bur
not the exclusion of any other integer or step or group of integers or steps. In the following
10 passages different aspects of the invention are defined in more detail. Each aspect so defined
may be combined with any other aspect or aspects unless clearly indicated to the contrary. In
particular, any feature indicated as being preferred or advantageous may be combined with

any other feature or features indicated as being preferred or advantageous.

15 Several documents are cited throughout the text of this specification. Each of the documents
cited herein (including all patents, patent applications, scientific publications, manufacturer's
specifications, instructions, etc.), whether supra or infra, are hereby incorporated by reference
in their entirety. Nothing herein is to be construed as an admission that the invention is not
entitled to antedate such disclosure by virtue of prior invention.

20
In the following definitions of the terms: alkyl, heteroalkyl, cycloalkyl, heterocycloalkyl,
alicyclic system, aryl, aralkyl, heteroaryl, heteroaralkyl, alkenyl and alkynyl are provided.
These terms will in each instance of its use in the remainder of the specification have the

respectively defined meaning and preferred meanings.

25
The term “alkyl” refers to a saturated straight or branched carbon chain. Preferably, the chain
comprises from 1 to 10 carbon atoms, i.e. 1, 2,3, 4, 5,6, 7, 8 9 or 10 e.g. methyl, ethyl
methyl, ethyl, propyl, iso-propyl, butyl, iso-butyl, teri-butyl, pentyl, hexyl, heptyl, or octyl.
Alkyl groups are optionally substituted.

30

The term “heteroalkyl” refers to a saturated straight or branched carbon chain. Preferably, the
chain comprises from [ to 9 carbon atoms, ie. 1,2, 3,4, 5,6, 7, 8 or 9 e.g. methyl, ethyl,
propyl, iso-propyl, butyl, iso-butyl, sec-butyl, terr-butyl, pentyl, hexyi, hepty!, octyl, which is

interrupted one or more times, e.g. 1, 2, 3, 4, or 5, with the same or different heterocatoms.



25 wherein at least one of the carbon atoms are replaced by 1, 2, 3, or 4 (for the five membered ring)
orl, 2, 3,4, orb5 (for the six membered ring) of the same or different heteroatoms, preferably selected
from 0, N anthSpeiagtimatic bicyclic ring system wherein 1, 2, 3, 4, 5, or 6xarlEm@tymsiof the 8, 9,
10, 11 or 12 carbon atoms have been replaced with the same or different heteroatoms, preferably
selected from 0, N and S; or an aromatic tricyclic ring 30 system wherein 1, 2, 3, 4, 5, or 6 carbon
atoms of the 13, 14, 15, or 16 carbon atoms have been replaced with the same or different

heteroatdifeicfiitetap BeiaeaunSmiol ot ehf @ B dmphekhhre. exd2diisdxaxblyt CHa-0-CHs,
1.2 S-oxagiepalylcl S exalaza., nyrald.anidazels pazall. b Eazal, tiggolyldspihiazolyl

1,2,3,-thiadiazolyl, 1,2,5-thiadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, 1,2,3-triazinyl, -triazinyl,
1,3,5-triakin; 3-Cridorto dBrErer sy PE TrEP2608700R b6stiséizstiranyl, 2-benzofuranyl, indolyl,
isoindolyl, benzothiophenyl, 2-benzothiophenyl, 1Hindazolyl, benzimidazolyl, benzoxazolyl,
indoxazinyl, 2,1-benzisoxazoyl, benzothiazolyl, 1,2- benzisothiazolyl, 2,1-benzisothiazolyl,

benZotriazbfyteguiatiisiraloduitiedinycigmansdania! quinabenmal vER 8-bergottiasnigh rith other
L2 4-benzaiiazafeadDelau hperaace lodidglelsdn.an i alepwoioh e substiger by,

heteroaryl, wherein alkyl and heteroaryl have the meaning as outlined above. An example Is
alklypyridiefpedispkyipyrbiasefoabimatdy pyfiellng. Proférabigma faiméenesingesakybeienmmopyl,

compriseg,frm; foiﬁ%%%%ﬁtgmoﬁgx%;n%éaﬂe B, Ly Bt £r TN keSO L0 DGy SHOY!

propyl, isg-propy, butyl, Lo-butyl, sec-bu tert-butyl, pentyl, hexyl, pentyl, octyl’ The heteroarélkyl

group is OPHEHHIKE KUtBEE ablife BIRGIafe/ drHBtSrdarypart Bfardigrond. Phlesein ieémys" and
"cyglpalkepyborefer i plafinic &E&S@&L&@%@%@%@%@éﬁ%@& ainingcleiEhains oriLings Wih.ong;er

more double bonds. Examples are propenyl and cyclohexenyl. Preferablg, the alkenyl chain comprises
£

from 2 to'@ 6B ANSsE S1IRS3TeY RIS FoBIE SR YletiempEc SYbpRnYEIEPROP g, iSbepiemenyl,
1-butenyly2-butemibAxoutenyteianibuteny «secshuiany ,rﬁigmtﬁ%ﬁ%@%ﬁﬁﬁ%s JPRAEAY: least

4-pentenyl, hexené/;l, heptenyl, octenyl. The term also comprises CH2, i.e. methenyl, if the substituent
is directhPBeriaed

B the dbublecrPoting PrSferhiY) pRiiepalbalkeniiihgromisHEesdrdm I ered
carbon almiSidiR1 & % saaBatbd®ife LOvikk st nldPetdo OthiCY HPRIAPEAY In¥GIRbYteMY, O or S

cyclopentenyl, cyclohexenyl, cycloheptenyl, cyclooctyl, cyclononenyl, cyclodecenyl, spirof3,3]h(le\¥)tenyl,

spifo[3,4 8etariyid speluoBféRiaty| copirirs SIGHEPNShird 3, STHoReH O RHIR 2 6lHr ddR{Honal

spiro[6,3ldesrnyh sRURIARITBRSRY: $RIFOkaHHeeRRYS: Ricy plelfdvtQlbenRnY Jpieyclal32Rlhartenyl,
25b|cyclq[2.2.1]hepteral1l, bicyclo[2.2.2]octenyl, bicyclo[5.1.0]octenyl, blcii/ifg:lo[4.2.Q]pcten

hexahydid-BeNtat g Shesesmyto-eiehyProcBH o R B E RCor B4R 6@@%{%@h§f g ferm
"alkynyl"‘F@méwﬁsmat%@t@mbmmws %QBE@Qi%Cb?mﬁa_@ﬁj?inﬁ.ﬁ)&ﬁ%ﬁté&lez@ﬂd{ﬂ%ﬁﬂl@eﬁpnds-
An exam é?elx%é?glc?eiloi{%?,rgﬂec@%%%?énf Egge(r}ggll)gyt kt]}?e?)lgé?%)ncgia 'L'?hich the heterocycle is attached to
20 the remainder of the molecule. Preferred examples of cycloalkyl include Cs-Cp-cycloalkyl, in
particular cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl,
cyclononyl, cyclodecyl, spiro{3,3Theptyl, spiro[3,4Joctyl, spirof4,3loctyl, spiro[3,5Inonvl,
spiro{$,3|nonyl,  spiro[3,6]decyl, spiro[6,3]decyl,  spiro[4,5}decyl,  spiro[5,4]decyl,
bicyclo[4.1.0theptyl,  bicyclo[3.2.0lheptyl,  bicyclo[2.2.1Theptyl,  bicycio[2.2.2]octyl,
25 bicyelo[5.1.0Joctyl, bicyclo[4.2.0]octyl, octahydro-pentalenyl, octahydro-indenyl, decahydro-
azulenyl, adamantly, or decahydro-naphthalenyl. Preferred examples of heterocycloalkyl
include C;3-Cio-heterocycloalkyl, in particular 1-(1,2,5,6-tetrahydropyridyl), 1-piperidinyl, 2-
piperidinyl, 3-piperidinyl, 4-morpholinyl, 3-morpholinyl, 1,8 diaza-spiro-[4,5] decyl, 1,7
diaza-spiro-[4,5] decyl, 1,6 diaza-spiro-[4,5] decyl, 2,8 diaza-spiro{4,5] decyl, 2,7 diaza-
30 spiro[4,5] decyl, 2,6 diaza-spiro[4,5] decyl, 1,8 diaza-spiro-[5,4] decyl, 1,7 diaza-spiro-[3,4]
decyl, 2,8 diaza-spiro-[5,4] decyl, 2,7 diaza-spiro{5,4] decyl, 3,8 diaza-spiro[5,4] decyl, 3,7
diaza-spiro[5,4] decyl, l-aza-7,11-dioxo-spiro[5,5] undecyl, 1,4-diazabicyclo[2.2.2]oct-2-y,
tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, tetrahydrothien-2-yl, tetrahydrothien-3-yl, 1-

piperazinyl, or 2-piperazinyl.



30 comprises from 2 to 8 carbon atoms, i.e. 2, 3, 4, 5, 6, 7, or 8, e.g. ethynyl, 1-propynyl, 2- propynyl,
1-butynyl, 2-butynyl, 3-butynyl, 1-pentynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl, hexynyl, pentynyl, or
octynyl. W@&2008128780PCT/EP2008/003156 8 The term "optionally substitutestiiizeashadnstance if
not further specified refers to halogen, -NO2, -CN, -QR™, -NR'R", -COOR" -CONR'R", -NR'COR",
-NR"COR™, -NR'CONR'R", -NR'S0O2E, -COR"; -SO2NR'R", -00CR", -CR"R"OH, -R™OH, and -E; 5R’
and R" is each independently selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl,
cycloalkyl, heterocycloalkyl, aryl, heteroaryl, and aralkyl or together form a heteroaryl, or

heterocyeigalkyl:. R and R'.is eaeh, indapen el om. oup.cansisting .of hydrogen,
alkyl, alkenyl, alkynyl,%?/clgallfy% heterocyclg(g:@y}ff%k%%gg Ea{rgylr,{}aiggﬁg% #gt%?%ga?g??%ﬁe #fé‘ éggfeacted
from the gr6iinbonsshipgoramgpbkawnreimieatiotaslkoeydalikdxyatikiph titerboydodiyean, alicyclic
system, ajiyl- ang. heteroaryl: aptiol S i resent inventors have identified three
antagonists,%é?N'-cﬁethylthiurea,gl%%% bﬂﬁ%ﬁéﬁ%@%%%%%% géaszﬁﬁe%%%%%&sn%r}h? a7OME t?c
specificalfipsblspreBE RS 2RES hmFah Biles, tdstevedeptof (N segdiendd EecordibgreSEQHID NO:
1 and aming.agcid;seguenceaccording, te. +2) lon,-.an important finding for the. food
and pharmaceutié'al industﬁqs. The antaggﬁgéﬁé%ggéd{ﬁg%@&%@%%ﬁr}ée%{t%%sh8 én}f)lk &nabfe its
use to Supfiess Witherrdsté bugtkieyaled piovide thstekilkugetsonuwith entodbthiddsigd. 0scongpound
libraries t%égﬁe%g{ strugtiyrally-related antagonist p bifter.response of NTAS2R38
human bitter taste receptoﬁﬂ%vhich In turn ena Iels trggg%eeﬁ\?elg%ﬁﬁ%r}g%f C m%oﬁ%%s gﬁ%%%rr%ﬁ?ggl%ions to
suppress‘ehifiiite Bittcrraktmbeso pondrfiasst hsbus, i partbukedanihed fosds of utrietisyahd
dietagy supple > andpirarmaceidical ngWgﬁgémarations containing such
phytochemicals. Therefore, in One aspect the 25 present invention provides a method for isolating an
antagonist of hnTAS2R38 bitter taste receptor activity, wherein the bitter taste receptor is encoded by a

polynuclegfide-sglegtes fram the graup-cansistingof:(apalyugteat E‘%ﬁ%ﬂﬁ%@z Sashingdpature

form of the polypeptide having the amino acid sequence as shown in 2,
30(b)polyiuaiestatis RacHsH ¢HAEo BN E U ElatEiinse bl eackoasahiow 9 ina8 B IR NO Eyclic ring

system containing 14 carbon atoms. Examples are phenyl, naphtyl or anthracenyl. The aryl

15 group is optionally substituted.

The term “aralkyl” refers to an alkyl moiety, which is substituted by aryl, wherein alky] and
aryl have the meaning as outlined above. An example is the benzyl radical. Preferably, in this
context the alkyl chain comprises from 1 to 8 carbon atoms, ie. 1,2, 3,4, 5,6, 7, or 8, eg.

20 methyl, ethyl methyl, ethyl, propyl, iso-propyl, butyl, iso-butyl, sec-butenyl, fert-butyl, pentyl,
hexyl, pentyl, octyl. The aralkyl group is optionally substituted at the alkyl and/or aryl part of
the group.

The term “heteroaryl” preferably refers to a five or six-membered aromatic monocyclic ring
25  wherein at least one of the carbon atoms are replaced by 1, 2, 3, or 4 (for the five membered
ring) or 1, 2, 3, 4, or 5 (for the six membered ring) of the same or different heteroatoms,
preferably selected from O, N and S; an aromatic bicyclic ring system wherein 1, 2, 3, 4, 5, or
6 carbon atoms of the 8, 9, 10, 11 or 12 carbon atoms have been replaced with the same or
different heteroatoms, preferably selected from O, N and §; or an aromatic tricyclic ring
30 system wherein 1, 2, 3, 4, §, or 6 carbon atoms of the 13, 14, 15, or 16 carbon atoms have
been replaced with the same or different heteroatoms, preferably selected from O, N and §.
Examples are oxazolyl, isoxazolyl, 1,2,5-oxadiazolyl, 1,2,3-oxadiazolyl, pyrrolyl, imidazolyl,
pyrazolyl, 1,2,3-triazolyl, thiazolyl, isothiazolyl, 1,2,3,-thiadiazolyl, 1,2,5-thiadiazolyl,
pyridinyl, pyrimidinyl, pyrazinyl, 1,2,3-trazinyl, 1,2 4-triazinyl, 1,3,5-triazinyl, 1-



encoding at least the mature form of the polypeptide; (c)polynucleotide encoding a fragment or
derivative of a polypeptide encoded by a polynucleotide of any one of (a) to (b), wherein in said
derivative oWe onosrorg7agmino WO 2008/128730PCT/EP2008/003156 9 aciekresiBLes/ & 56
conservatively substituted compared to said polypepjide, and said fragment or derivative has
hTAS2R38 bitter taste receptor activity; (d) polynucleotide which is an ortholog of the polynucleotide
sequences shown in SEQ ID NO: 1 encoding at least the mature form of the corresponding bitter taste
receptor; {ezedyanrl e stiravphicarshc syt . pepipdpiitetisavinyihFiea 2R Zetsitiartkastb awde b
activity, andayhiete saif RlKDeRideIR, BLsaR) B denival o S RONBERINR A8 ShANIIBERID NO:
2; (:omprising_{;k'l?éi steps: (1)co§§éié_tiﬁg a bitteier}}té\steorgcelpl}ggr énco edyg%y%g?g’po ynucleofide’ of a host
cell 10gehticsfihiginbetddomitkissaldasolyhurteatainon withuwnsopt, cemtainiiipshidupobpalicldotide
to expres&gggg(ﬂ taste feceptor wi aopqtgrgjgéggggggn ish or a pharmaceutically acceptable salt
thereof having a s}t{%’ctdré according tfcﬁérmufas(l) or fs a tautomer thereof: ,R2 N N 15HH
3
The term “heteroaralkyl” refers to an alkyl moiety, which is substituted by heteroaryl,
wherein alkyl and heteroaryl have the meaning as outlined above. An example is the 2-
alidypynidinyl, 3-alkylpyridinyl, or 2-methylpyridinyl. Preferably, in this context the alkyl
chain comprises from | to 8 carbon atoms, ie. 1, 2, 3, 4, 5, 6, 7, or §, e.g. methyl, ethyl
10 wmethyl, ethyl, propyl, iso-propyl, butyl, iso-butyl, sec-butenyl, rers-butyl, pentyl, hexyl,
pentyl, octyl. The heteroaralkyl group is optionally substituted at the alkyl and/or heteroaryl

part of the group,

The terms “alkenyl” and “cycloalkenyl” refer to olefinic unsaturated carbon atoms containing
15 chains or rings with one or more double bonds. Examples are propenyl and cyclohexenyl.
Preferably, the alkenyl chain comprises from 2 to 8 carbon atoms, 1., 2,3,4,5,6,7,0r 8, e.g.
ethenyl, 1-propenyl, 2-propenyl, iso-propenyl, 1-butenyl, 2-butenyl, 3-butenyl, iso-butenyl,
sec-butenyl, l-pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, hexenyl, heptenyl, octenyl. The
term also comprises CH,, t.e. methenyl, if the substituent is directly bonded via the double
20 bond. Preferably the cycloalkenyl ring comprises from 3 to 14 carbon atoms, i.e. 3,4, 5, 6, 7,
8, 9, 10, 11, 12, 13 or 14, e.g. cyclopropenyl, cyclobutenyl, cyclopentenyl, cyclohexenyl,
cycloheptenyl, cyclooctyl, cyclononenyl, cyclodecenyl, spiro[3,3Theptenyl, spiroi3,4]octenyl,
spiro{4,3]octenyl, spiro{3,5Inonenyi, spirof5,3|nonenyl, spiro[3,6]decenyl, spiro[6,3]decenyl,
spirol4,5]decenyl,  spiro[5,4ldecenyl, bicyclo{4.1.0fheptenyl, bicyclo[3.2.0Theptenyl,
25  bicyclo[2.2.1]heptenyl, bicyclo[2.2.2]octenyl, bicyclo{5.1.0Joctenyl, bicyclof4.2.0}octenyl,
hexahydro-pentalenyl, hexahydro-indenyl, octahydro-azulenyl, or octahydro-naphthalenyl.

The term “alkynyl” refers to unsaturated carbon atoms containing chains or rings with one or
more triple bonds. An example is the propargyl radical. Preferably, the alkyny! chain

30 comprises from 2 to & carbon atoms, i.e. 2, 3, 4, 5, 6, 7, or &, e.g. ethynyl, 1-propynyl, 2-
propynyl, 1-butynyl, 2-butynyl, 3-butynyl, 1-pentynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl,
hexynyl, pentynyl, or octynyl.



(I) wherein; Rlis selected from the group consisting of alkyl, in particular C1-C6 alkyl, e.g. Ci, C2, C3,
C4, C5, or C6 alkyl, preferably methyl, ethyl, propyl, iso-propyl, butyl, 20 iso-butyl, tert-butyl, pentyl,
hexyl; alkerWimepsttistdar C1-C6 alkenyl, e.g. C1, C2, C3, C4, C5, or C6 atkenyppisfesadly methenyl,
ethenyl, 1-propenyl, 2- propenyl, 1 -iso-propenyl, 2-isp-propenyl, 1-butenyl, 2-butenyl, 3-butenyl;
alkynyl, in particular C2-C6 alkynyl, e.g. C2, C3, C4, C5, or C6 alkynyl; cycloalkyl, e.g.
C3-C14-c_%3)!toalkyl e.g. C3, C4, C3, C6, C7, C8, C9, C10, C1,C12, 25C13 or Cl4-cycloalkyl, in

particular I@ﬂ%p?@'&%%ﬂ?b%%?@é ntyrsag%msf@xyt u“yamr@mrmmwwwomm;gm

cyclodecyNgglro[%gihepgyﬁssmromﬁ%ﬁ)g@tyl sg%%oct)@w{ﬁﬁno%s@@aiﬂnwl,c@w,,
spiro[3, 6]decy decyl ;spiro[4,5Jdecyl,spiro[5.4]decyl,

bicyclo[4. 1} éﬁ%%yclﬂ[@ ﬁ@ﬂﬂ)eﬂﬁ%ﬁh’yc&@?@ﬁﬂhepWCR’” ~CR”’R”””’CH, -R’"’OH, and
30b|cyclo[g 2.21octyl,bicyclo[5.1.0]octyl,bicyclo[4.2.0]octyl,octahydro- pentalenyl, octahydro-indenyl,
decahydro- azulenyl adamantly, decahydro- WO 2008/128730PCT/EP2008/003156 10

naphthaldh- B34 ; B kdﬁyeaﬁ%mﬁmad@@mc&m@ feoyn O, ORIE3@aisOsg mfd@dﬂkm plieferably

methoxy, ethoxy, pEgpo DR 4@& I DR, AN » QRPN et
alkoxyalkyl, in particu ?arC oxy (,9 1-C6 alk!j};clgleg ethoxymetﬁﬁ F’péﬁthoxyrf% prro exy?f'ﬁkethyl

methoxyethyl, forma heteroaryi or heterocycloalkyl;
R* and R™" is each independently selected from the group consisting of hydrogen, alkyl,
atkenyl, alkynyl, cycloalkyl, heterocycloalkyl, alkoxy, aryl, aralkyl, heteroaryl, and
10 -NR°R’’;
E is selected from the group consisting of alkyl, atkenyl, cycloalkyl, alkoxy, alkoxyalkyl,

heterocycloalkyl, an alicyclic system, aryl and heteroaryl; optionally substituted.

The present inventors have identified three antagonists, N,N’-diethylthiourea, N,N’-
15 dimethylthiourea and 2-mercaptobenzimidazole which specifically suppress hTASZR38
human bitter faste receptor (DNA sequence according to SEQ ID NO: 1 and amino acid
sequence according to SEQ ID NO: 2) function ~ an important finding for the food and
pharmaceutical industries. The antagonists provided by the present inventors not only enable
its use to suppress bitter taste but they also provide the skilled person with a tool to design
20 compound libraries t6 screen for structurally related antagonists to suppress the bitter
response of hTASZR38 human bitter taste receptor, which in turn enables the development of
compounds and compositions to suppress or eliminate bitter tasting components of foods, in
particular animal foods, nuirients and dietary supplements and pharmaceutical or
homeopathic preparations containing such phytochemicals. Therefore, in one aspect the
25  present invention provides a method for isolating an antagonist of hTAS2R38 bitter taste
recepior activity, wherein the bitter taste receptor is encoded by a polynuclectide selected
from the group consisting of:
(a) polynucleotide encoding at least the mature form of the polypeptide having the amino
acid sequence as shown in SEQ 1D NO: 2;
30 (b) polynucleotide having the coding nucleotide sequence as shown in SEQ ID NO: 1
encoding at least the mature form of the polypeptide;
(c) polynucleotide encoding a fragment or derivative of a polypeptide encoded by a

polynucleotide of any one of (a) to (b), wherein in said derivative one or more aming



5 ethoxyethyl, propoxyethyl, methoxypropyl, ethoxypropyl, or propoxypropyl; heterocycloalkyl, e.qg.
C3-C14-heterocycloalkyl, e.g. C3, C4, C5, C6, C7, C8, C9, C10, C11, C12, CI3 or Cieheterocycloalkyl,
in particularspipesidinggsaorpholinyl, 1,3-diazacyclohexanyl, 1,8 diaza-spiro#4:bEdeaodztse
diaza-spiro-r4,51 decyl, 1,6 diaza-spiro-[4,5] decyl, 2¢8 diaza-spiro[4,5] decyl, 2,7 diaza-spiro[4,5]
decyl, 10 2,6 diaza-spiro[4,5] decyl, 1,8 diaza-spiro-[5,4] decyl, 1,7 diaza-spiro-[5,41 decyl, 2,8
diaza-spiro-[5,4] decyl, 2,7 diaza-spiro[5,4] decyl, 3,8 diaza-spiro[5,41 decyl, 3,7 diaza-spiro[5,4] decyl,
1-aza-7,11-dioxGXpireBIsEsirde canscavativglabiopsidfe:2l 2jouparyl] tetrsdigdrofupaptizial and said
tetrahydrofuran-ﬁyérﬁg%}y@gﬁmé%yg,H@K@E}@;g%}@}-gﬁggg Ipei&eé%%ing{iV(iIec_:ahydroquinoIinyI, 15
decahydro-isoquindlinyl, decahydro-quinoxalinyl, or decahydro-qumazolinyl; ah alicyclic system, which
may comfffise oftelBrbieide tefdekomanretarhigy Sdle pred fromahdegrapnonsistiing of SES) I N; in
particular 1,2- difpyelr idi t idi 1 4-tetrahydr ayl, 1,2-
dihydropyrazyl, w;%gg%{)%dﬁ%%g%% E?)%%%%ﬂ%%@g%%%&%%ﬁ%%é%%%g%%ﬁ eeﬁe ,mg’
cyclohexdfyl, cyrwbriaptisaiidanyhishparteddarphelypcriaishtivatenyhraREtcoityy antieteraiyt in
particular furany}..thieqyl [ - i I ,319xadiazaolyl, pyrrolyl..imidazolyl,
Dyrazolyl 153 Ciaohl, iy ook T B8 fr e b s BOHETAER B el &
pyrimidinyl, pyrafien I @idRmyAY 122 4-triazinyl, 25 1,3,5-triazinyl, 1-benzofuranyl, 2-benzofuranyl,
indolyl, isgi %Iin%qﬂé%@%pyl, 2-benzothienyl, 1H-indazolyl, benzimidazolyl, benzoxazolyl,
indoxazinyl, 2,1-behzisoxazolyl, benzothiazolyl, 1,2-benzisothiazolyl, 2,1- benzisothiazolyl,
benzotriaolyl, oftHEIFAgiSoqutifalifaAte2 Basetrodizatdyl duinesidlipplyguineaolinybr a host cell .

1,2, gbenzotriazinyl. @f,di?. d-enaouiazing. %@@%ﬁ

| ituted; :R2is selected from the group
consisting of alkyl, in particular CI-Cs alkyl, e.g. ll&ggu %%H{%% %ﬁ%‘ﬁég;{%ﬁ%r%@% ‘1%% i%%JI,

ethyl, propyl, isdPploptianie, Sossotpssteridbitfiepdeia, eergionlikedyh inquentiellant@-0E akenyl,
e.g. Cl, C2, C3, . I 5@% f 0 , = ?ﬂ -
2008/128730PC /EP%%O%%%S% 1 %??pg%%%i%%%%@%%%ﬁg%%ﬁg,%%u%%ﬁ%-@u%nyl,
3-butenyl; alkynif, arapEpasalSIeGRIC6 alkynyl, e.g. C2, Cs, C4, C5, or C6 alkynyl; cycloalkyl, e.g.
C3-C14-cycloalkyl, e.g. C3, C4, C5, C6, C7, C8, C9, C10, C11, C12, CB or Cl14-cycloalkyl, in
particular cyclopropyl, cyclobutyl, cyclopentyl, 5cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl,
cyclodecyl, spiro[3,3]heptyl, spiro[3,4)octyl,spiro[4,3]octy,spiroP, Thonyl,spiro[5,3]nonyl,

R1 R2

Y P

il N
15 H H

@

wherein;
R' s selected from the group consisting of alkyl, in particular C;-Cy alkyl, e.g. Cy,
Ca. Cs, C4, Cs, or Cy alkyl, preferably methyl, ethyl, propyl, iso-propy!, butyl,
20 iso-butyl, fert-butyl, pentyl, hexyl; alkenyl, in particular C,-Cs alkenyl, e.g. Cy,
Ca, C3, C4, Cs, or Cs alkenyl, preferably methenyl, ethenyl, I-propenyl, 2-
propenyl, 1-iso-propenyl, 2-iso-propenyl, 1-butenyl, 2-butenyl, 3-butenyl;
alkynyl, in particular C;-Cs alkynyl, e.g. Cs, Cs, C4, Cs, or Cg alkynyl;
cycloalkyl, e.g. C3-Cys-cycloalkyl, e.g. C;, C4, Cs, Cs, Cq, Cs, Co, Cio, Cy1, Cia,
25 Cia or Cus-cycloalkyl, in particular cyclopropyl, cyclobutyl, cyclopentyl,
cyclobexyl, cycloheptyl, cyclooetyl, cyclonony!, cyclodecyl, spiro[3,31heptyl,
spiro[3,4]octyl, spiro{4,3]octyl, spirof3,5Inonyl, spiro[3,3nonyl,
spiro[3,6]decyi, spirof6,3]decyl, spiro[4,5]decyl, spiro{5,4]decyl,
bicyclo[4.1.0Theptyl, bicyclo[3.2.0Theptyl, bicyclo[2.2.1Theptyl,
30 bicyclo[2.2.2Joctyl,  bicyclo[5.1.0Joctyl,  bicycio[4.2.0Joctyl, octahydro-
pentalenyl, octahydro-indenyl, decahydro-azulenyl, adamantly, decahydro-
naphthalenyl, 2-methylene-decahydro-naphthalenyl, or 2-methylene-decahydro-



spiro[3,61clecyl,spiro[6,3]decyl,spiro[4,5]decyl,spiro[5,4]decyl, bicyclo[4.1.0Theptyl,bicycl o [3
.2.0Theptyl,bicyclo[2.2.1jheptyl, bicyclo[2.2.2]octyl,bicyclo[5.1.0]octyl,bicyclo[4.2.0]octyl,octahydro-
10 pentalenyipastahyedrarindenyl, decahydro-azulenyl, adamantly, decahydrarzpithalenylse
2-methylene-decahydro-naphthalenyl, or 2-methyleng-decahydronaphthalen-l-y1; alkoxy, in particular
CI-C6 alkoxy, e.g. CI, C2, C3, C4, C5, or C6 alkoxy, preferably methoxy, ethoxy, propoxy, iSo-propoxy,
butoxy, iso-butoxy, tert-butoxy, pentoxy, or hexoxy; alkoxyalkyl, in particular C1-C6 alkoxy-C t-C6 15
alkyl, e.g. methoxymethayhteshaxyri&taiiopro porgriicthst Cndthclky@thyt. ethihxyaiigl, poixyetByl,

methoxypropyl, ethoxyprapy!l,.QLRrop! ERB%; k&}tl% yiﬁjgﬁ%l%], . .gS-CrI?A}- erocycloalkyl, e.g.
C3, C4, C5, C6, C7, cs,é()’:%g; &10, Cl%,ycﬂlz, Y IR c’y%l‘%ﬁ N b%ﬁ%%ﬁ?arlﬁ?p%‘rhi .
morpholinyl, 1,3-diazdeyctotiexanytnios diar duspirgs[4/8pdpeldyll, ih diavassipir 6-j4(%] aéoyly-20 16
diaza-spiro-[4,5) decyé_]k?%;g diaza-spigl ]?% |, 2,4 diaza-spiro[4.5] decyl %Ipiaza- iro r5{]jdecyl,
1,8 diaza-spiro-[5,4] decyl, 1,7"édiaza-sp%r{§- 5,4 dec%hg%?g%fsﬁ?éﬁgﬁ%nfﬁg 127 .a‘“z"é’-%% d[5,4]
decyd, 3,8 diaza-spirofsidaedyll, spratiazzespito[S1athdarptobdz eehdivdionptspiro[Baiunydenyyi;l, 4-
diazabicyclo[2.2.2loct2:yl, . 9flérg.n@- , L€ é@%}g@ég{é -3-Yl,, 25 tetrahydrothien-2.yl,
tetrahydrothien-3-yl, pipera[z:?rf?yl, ecéhyﬂroqglﬁéﬁ%\y, d cagy%z}égigbﬁlﬁf’éﬁ?tws eifcncdes
decahydro-quinoxalin{iicof-de daby the-epifadsiicade rricalisyblio systeml awpiptriday consppiseliogk or
more heteroatoms preferahly.selgcied fis Eh@ G §§t' g fg} % r N Q_ ar iqular 1,2- i
dihydropyridinyl, 1,2,5,’6-te'tra?1y9d‘ropyridi%$"ll, i,2,3,4-.te3§r§% r"aﬁ%ﬁ ) 1,;? dlfil’-,%é)zdil%}d}?o 3’/%;2%??}’ ’
1,2,3,4-tetrahydropyrazyidiegetspispehyl, srolbbuletiphacyeioféritbdstybyLioHeasnstinydidheptehy!;
aryhn particular phefiyl naphilplea o atyiaceRylaasheisipaylngaicuar ipRvLIpieRYk
oxazolyl, isoxazolyl, 1, ,5-oxadigzo%’%z,go}:(’adihzolyl, p‘yﬁoly?,! i’m%dazo yl, p’yrazc%% , _,Bf%a&olyl,
thiazolyl, isothiazolyl, depy3-thfadiesoRiire-25t] yeoy G0 2srsprd T/ PRops HE3ise KRithiddd zolyl,
py”d'”)’" pyr'm'd'nyl’@é’é?]z,'nyl?l’aiéfig-%wgﬂj decyl, | 1*&2&-7,1iwdio_xo-spiroiﬁj] undecyl, 1,4-
1,3,5-triazinyl, 1-benzofuranyl,2-benzofuranyl,indolyl,isoindolyl, benzotinenyl, Z-benzothienyl,
1H-indazolyl, benzirniéiazeyeysEniZekalesik ndoxazigialy drafersisbbzo lyl ervotrifzsyi-yl,
1,2-benZ|so_th|<_';120IyI, ?ei]réh _ p&ﬂ@ﬁ%@@?%&rﬁ?@?@%ﬁ@ﬁ%blguglggfb)leiﬂ§8qLﬁ@@é@&roquinolmyl,
2,3-benzodiazinyl, quinoxalinyl, quma_tzoilnyl, 1,Z,3-benzotriazinyl, or 1,2,4-benzotriazinyl; optionally
subktituted decahydro-isoquinolinyl, decahydro-guinoxalinyl, or decahydro-quinazolinyl; an
alicyclic system, which may comprise one or more heteroatoms preferably
selected from the group consisting of O, S, or N; in particular 1,2-
dihydropyridinyl, 1,2,5,6-tetrahydropyridinyl, 1,2,3,4-tetrahydropyridyl, 1,2-
dihydropyrazyl, 1,2,3,4-tetrabydropyrazyl, cyclopropenyl, cyclobutenyl,

20 cyclopentenyl, cyclohexenyl, cycloheptenyl;, aryl, in particular phenyl,
naphthalenyl or anthracenyl; or heteroaryl, in particular fuoranyl, thienyl,
oxazolyl, isoxazolyl, 1,2 S-oxadiazolyl, 1,2,3-oxadiazeolyl, pyrrelyl, imidazolyl,
pyrazolyl, 1,2,3-triazolyl, thiazolyl, isothiazolyl, 1,2,3-thiadiazolyl, 1,2,5-
thiadiazolyl, pynidinyl, pyrimidinyl, pyrazinyl, 1,2,3-triazinyl, 1,2,4-triazinyl,

25 1,3,5-triazinyl, I-benzofuranyl,  2-benzofuranyl, indolyl, isoindolyl,
benzothienyl, 2-benzothienyl, 1H-indazolyl, benzimidazolyl, benzoxazolyl,
indoxazinyl, 2,1-benzisoxazolyl, benzothiazolyl, 1,2-benzisothiazolyl, 2,1-
benzisothiazolyl, benzotriazolyl, guinolinyl, isoquinolinyl, 2,3-benzodiazinyl,
quinoxalinyl, quinazolinyl, 1,2,3-benzotriazinyl, or 1,2,4-benzotriazinyl;

30 optionally substituted;

R®  is selected from the group consisting of alkyl, in particular C,-Cg alkyl, e.g. Cy,
Ca, Cs, C4, Cs, or Cg alkyl, preferably methyl, ethyl, propyl, isc-propyl, butyl,
iso-butyl, fert-butyl, pentyl, hexyl; alkenyl, in particular C;-Cq alkenyl, e.g. Cy,

Ca, Cs, Cuy Cs, or Cg alkenyl, preferably methenyl, ethenyl, 1-propenyl, 2-



or Rl and R2 together form a heterocycloalkyl, e.g. C3-C14-heterocycloalkyl, e.g. C3, C4, 10 C5, C6,
C7, Ca, C9, C10, C11, C12, C13 or Cl4-heterocycloalkyl, in particular, imidazolidinyl,
1,3-diazacyelchmranys7143-diazacycloheptanyl, or decahydroquinazolinyl; arcalicyeliessystem
comprising two nitrogen atoms indicated in formula () and which may comprise one or more further
heteroatoms preferably selected from the group consisting of 0, S, or N; in particular dihydro- 15
imidazolyl, e.g. 1,2-dihydro-imidazolyl, dihydro-pyrimidinyl, e.g. 4,5, dihydropyrimi dinyl, 1,2
-dihydropyrimidinyl, 2Ba@éhylro! tisehiensgsimidaZoliyt- 2 @aginly drb-lseimlda2afdisasiy ridngtny;
2,3-dihydro-1H-imida d]pyridi +-adihydro-511-imida Lgl e]pyridazinyl; or.heteroaryl, in
particular imidazolyl, %%?ﬁﬁa%l %&%ﬁl%ﬁ%%zgﬁgg%glzg %%Zf% %ézfj b()érni‘j’;: i g‘%ﬁﬁi

quinazolinyl, 1,2,4-beryelridiyk. 8HCiritiazstios isybysidingh, 3hifid 205 @ipgiidy, Cir, Cia,
potential antagonist B o by Tae forhpiog Soklah Duah CLing S Sl 26 Rat the

reduées the activity of HAIAS2RBS ytinbtatal by dncagdnisyelhPAB2R 38 wiea Siruptunillys fetatet

concomitantly and/or 1 S (D seid R AL oheptor of St RLO SN e conEutear b b

agonist of bitter taste %ﬁ%@ﬁ@@@ASZR3%B#@[§t$&@@QV&IIy 309ekeldedadronist therepirdfb atiduey,
doubie bond 1 looales Batkbor T Batbon atom agt Siher of P Hirogen AN Thees (Aekieri
forms are also comprigédcyf T Peskeht inbéisidel Wibassyla givbarebribdtdomill primetdlybes-WO
2008/128730PCT/EPR0QS/003156 13 pEesepkin she @9&1{9&8%&%%%@9&%5«@1 d%@ﬁ%&é&}he
groups flanking the respectivé nitrogen atom. In a preferred embodimeént the residues Rl and R2 are

identical to each othefaphthalenyl, Z-methylene-decahydro-naphthalenyl, or 2-methylene-decahydro-

naphthalen-1-yl; alkoxy, in particular C,;-Cg alkoxy, e.g. Ci, Cy, Cs, Ca, Cs, o1 Cs

alkoxy, preferably methoxy, ethoxy, propoxy, iso-propoxy, butoxy, iso-butoxy,

fert-butoxy, pentoxy, or hexoxy; alkoxyalkyl, in particular C,-Cy alkoxy-C;-Cg

15 alkyl, e.g. methoxymethyl, ethoxymethyl, propoxymethyl, methoxyethyl,

ethoxyethyl, propoxyethyl, methoxypropyl, ethoxypropyl, or propoxypropyl;

heterocycloalkyl, e.g. Cs-Cys-heterocyeloalkyl, e.g. Cs, Cy4, Cs, Co, Cg, Cs, Cs,

Cig, Ci1, Cia, Cr3 or Crg-heterocycloalkyl, in particular piperidinyl, morpholinyl,

1,3-diazacyclohexanyl, 1,8 diaza-spiro-[4,5] decyl, 1,7 diaza-spiro-{4,5] decyl,

20 1,6 diaza-spiro-[4,5] decyl, 2,8 diaza-spirof4,5} decyl, 2,7 diaza-spiro[4,5] decyl,

2,6 diaza-spirof4,5} decyl, 1,8 diaza-spiro-[5,4] decyl, 1,7 diaza-spiro-{5,4]

decyl, 2,8 diaza-spiro-[5,4] decyl, 2,7 diaza-spiro[5,4] decyl, 3,8 diaza-spiro[5,4]

decyl, 3,7 diaza-spiro[5,4] decyl, I-aza-7,1i-dioxo-spiro[5,5] undecyl, 1,4-

diazabicyclo[2.2.2Joct-2-yl, tetrahydrofuran-2-yl, tetrahydrofuran-3-yi,

25 tetrahydrothien-2-yl, tetrahydrothien-3-yl, piperazinyl, decahydroquinolinyl,

decahydro-isoquinolinyl, decahydro-quinoxalinyl, or decahydro-quinazolinyl; an

alicyclic system, which may comprise one or more heteroatoms preferably

selected from the group consisting of O, S, or N; in particular 1,2-

dihydropyridinyl, 1,2,5,6-tetrahydropyridinyl, 1,2,3,4-tetrahydropyridyi, 1,2-

30 dihydropyrazyl, 1,2,3,4-tetrahydropyrazyl, cyclopropenyl, cyclobutenyl,

cyclopentenyl, cyclohexenyl, cycloheptenyl; aryl, in particular phenyl,

naphthalenyl or anthracenyl; or heteroaryl, in particular furanyl, thienyl,

oxazolyl, isoxazolyl, 1,2,5-oxadiazolyl, 1,2,3-oxadiazolyl, pyrrolyl, imidazolyl,

pyrazolyl, 1,2,3-triazolyl, thiazolyl, isothiazolyl, 1,2,3-thiadiazolyl, 1,2,5-



5 In a further preferred embodiment both Rl and R2 are hydrophobic. The polynucleotide employed in
both aspects of the present invention encodes a polypeptide that still exhibits essentially the same
activity as thementmesiFAS2R38 bitter taste receptor, 10 respectively, i.e. hesT/bittecsaste e ceptor
activity". Preferably the polypeptide has at least 20%+e.qg., at least: 20%; 30%; 40%; 50%; 60%; 70%;
80%; 90%; 95%; 98%; 99%; 99.5%; or 100% or even more) of the activity of the full-length mature
hTAS2R38. One preferred way of measuring hTAS2R38 activity, is the ability to release intracellular
calcium in a heterolodbiadigaflekprasidiny by semmigiyior msampld, (HER2937i13L 6 §ilstan)azitisithat

15 stably expresses g ,@]gﬂﬁgﬁﬁyﬂmteiﬂmﬁiﬁﬂﬂf Gaé%g%ﬁ&&g@oxy{ﬁ&%al a@g}gagéq’s of
S

a-gustducin, in response to bitter tastants, which is dependent on the éxpressionof polypepti

encoded by the polyntfileetidesybf tHebsrasdrieiitentionirfaecdnho Urtroiinidazelillarbcaloarebléased
can be monitored by,;fofexample, ﬁ?w%ﬂﬁ%fﬁﬁﬁ,amgﬁﬁ&ﬂ&?ﬂ h%[ﬁl@é'i’z%ﬁlﬁﬁa%l € o.1-

measurement of one of a variety of other parameters 20 including, for example, 1P3 or cAMP.

Addifional ways of mé%8gitag ouptbteirentiiaerdre ptoiadinity aseknvwinii. thelahcanddéesimiise
without limitation eIecéggg@ggjg{ygicadm%grar}s’%pﬂgﬁhgﬁﬂﬁﬁwhig} m@@g;&&&r%@@gqn or
ces regu

repression of reporter' genes which are coupled to regulatory seque lated via the respective
0-protein coupled sigAgfiprpPathivaliigaeh reporter proteins comprise, e.g., CAT or LUC; assays
measuring 25 internalization of the receptor; or assays in frog melanophore systems, in which pigment
movement in melanophayes is used as a readout for the activity of adenylate cyclase or phospholipase

C (PLC), which I & Bretestipredoimm proasity trallodendudly-Bxpletiset yelsepots (s & f0F 4+

exagpple, McClintock .S et at. ( Bioch : 308 I S..and.l: r M.R.
(1997) Brain Res. Bra%’, %%iﬁg?g%%?%ég%!%é@é&?g%ﬁ%égg? éﬁ%g%%%ﬁ%ﬁfﬁ“esﬁ%%%éz&

and Potenza M.N. (199233&ABE BYbcHendipges 3ishgsmy LG5 2diegit 26 PoFiETiE F2008renBdne 14
purified or purified staig FhgRQientiphan %n%{&ﬁ%sﬁﬁsﬁﬁﬂg‘%lﬁ%ﬁeiﬁs ABIAIGRIAINGA in

behaviour. An "isolated antagonist” of "nTAS2R38 bitter taste receptor activity, respectively, is a
substance which reddeEg4He(BERAty GRHTRESY REBIEHN GRS BRI RS bRow Hitks pETeldeptor

agonist, preferably sejsgteeliremqheigrop.gonsising of the agorist (bitter,5 substancedhydro-
acethylthiourea, N,N-dimethylthioforrnamide, N, N'-.diphei,rf?/lthiourea, N,N'- ethylene-thiourea,
N-etfylthiourea, metHifH438P M6y tn iy ADLydRSniRAas0! emﬁg&ﬂb‘ﬁéﬁgﬂﬁi&éﬁéaﬁ%@ﬁﬁ@,

6-phenyl-2-thiouracil, i-prgiavdy 2 -thioumsi dfspyepyitidy thiorragiRROF)- teliametbykiNeureas..
thioacetamide, thioacetanilid, and 2-throbarbituric acid and structurally related agonists thereof.

Preferably this reductidiYR eyl B 184€pa09s Y& iy ritrah e ade 108 15941 S 0u6 80,5 bl ridiont 6006;
70%; 80%; 90%; 95%;r 9897 9%1r8% pnan IR0 - Nfstembly at the saipeMelar conceniratignr The
extend of the lowering of the hTAS2R38 hitter taste receptor activity, caused by the antagonist is

determined in the preSeife&Rr said lagdnteeze iy ond W hpo a4 TEERiEd above SRazinyl.

stryeturally related casspauidayech amehaiadiedprioarconcapmiantonatier sdditop ph ey,

antagonist 3H-imidazo[4,5-c]pyridiny], 1H-imidazo{4,5-blpyrazinyl, 7H-purine, or 7H-I
midazo{4,5-c]pyridazinyl;

{2) determining whether the potential antagonist inhibits the bitter taste recepior

activity;

25 (3) isolating a potential antagonist that reduces the activity of hTAS2R38 stimulated
by an agonist of hTAS2R38 or & structurally related agonist, preferably by at
least by 10% preferably at the same molar concentration;

wherein prior, concomitantly and/or after step (1) said bitter taste receptor or said host
cell is contacted with an agonist of bitter taste receptor h'TAS2R38 or a structurally

30 related agonist thereof. In above indicated formula (I) two additional tautomeric

forms, i.e. isothiourea forms, are possible wherein the double bond is located between

the carbon atom and either of the nitrogen atoms. These tautomeric forms are also

comprised by the present invention. Whether a given compound will primarily be



15 Preferably, the identified antagonist exerts this inhibitory activity, if present in the same molar,
2-fold, 5-fold, 10-fold. 50-fold or 100-fold molar concentration as the agonist. In a preferred
embodimen@rpedpotetiial antagonist” is a compound structurally related teNN'rdigthyltisourea,
N,N'-dimethylthiourea or 2-mercaptobenzimidazole.20In a preferred embodiment, the potential bitter
taste receptor hTAS2R38 antagonist is used in the method of the invention has a different structure
than any of the preferred bitter taste receptor hTAS2R38 agonists (bitter substances) listed above, i.e.
acethylthiourea, FREN@IMatHyatikdtorsms deoiiogtatighenyinlb ez, MY s genpdhibnieag the
N-ethylthiourea,rgs%mgﬁéﬂ}ﬁg(@-mwz-thiouracil, N-methylthiourea, phenylthiocarbamide (PTC),
6- 25phenyl-2-thiouracil, 5-propyl-2-thiouracil, 6-propyl-2-thiouracil (PROP) tetramethyl thiourea,
thioacetamide, thioacetanilid, and 2-thiobarbituric acid.. Preferably, the antagonist exerts its

antagonizing AR WA e RN RE!RA UL 1eonePRMANIN Y AlteY, Riglerably concomitantly, to

contacting the hTAS2R38 polypeptide, 30 the host cell geneti jé y engmeereg with a polynucleotide
encaoding hTAS2R38 polypeptide as defined above or a vector containing a polynucleotide as defined

above toﬁ@;ﬁﬁﬁ&'ﬁ%@ﬁ%ﬁ%ﬂgg@f@ﬁ%&&A&%Iﬁg%%%})gé Preferably, if contacted at the

same molar concentration as saild hTAS2R38 agonist. WO 730PCT/EP2008/003156 15 The
term "potential antagonist”, preferably comprises substances structurally related to the antagonists

N,N'-diet j rdi IQUIrea. or 2-mer mi le ai n-purifi rtially
i e B e e R A
present iffdritioh %%%@ Wﬁ@@NM%W@tmﬁgﬁmwzﬁﬁm,Eaiﬁ@fci‘aﬁf@éﬁcepmrs
doufple-sirapded.grysinglepstragged. %&%es%&%&%%&fﬁﬁr@@f&%ﬁﬁa’?rﬁ{@géﬁg%ﬁ@é (8 Ra
molecules are also’considered within the scope of the invention, and can be produced by, for example,

the polyrﬁ@%ié-gh@méﬁcaﬁ%(@@%) 6P GerePatcd By HanERAlY0Re B Aitfe P88HicRIT6; or
e M G e SN oA 1y SO

of measuring hTAS2R38 activity, is the ability to release intracellular calcium in a
heterologous cell expression system like, for example, (HEK293T/Gl6gustd4) cells that

15 stably expresses a chimeric G-protein consisting of Gal6 and 44 carboxylterminal amino acids

of w-gustducin, in response to bitter tastants, which is dependent on the expression of
polypeptides encoded by the polynucleotides of the present invention. The amount of
infracellular calcium released can be monitored by, for example, the in vitro FLIPR assay
described herein but also by the measurement of one of a variety of other parameters

20 including, for example, IP; or ¢cAMP. Additional ways of measuring G-protein coupled
receptor activity are known in the art and comprise without limitation electrophysiological
methods, transcription assays, which measure, e.g. activation or repression of reporter genes

which are coupled to regulatory sequences regulated via the respective G-protein coupled
signalling pathway, such reporter proteins comprise, e.g., CAT or LUC; assays measuring

25  internalization of the receptor; or assays in frog melanophore systems, in which pigment
movement in melanophores is used as a readout for the activity of adenylate cyclase or
phospholipase C (PLC), which in turn are coupled via G-proteins to exogenously expressed
receptors (see, for example, McClintock T.5. et al. (1993} Anal. Biochem. 209: 298-3035;
McClintock T.8. and Lerner M.R. (1997) Brain Res. Brain, Res. Protoc. 2: 59-68, Potenza

30 MN (1992) Pigment Cell Res. 5: 372-328, and Potenza M.N. (1992) Anal. Biochem. 206:

315-322).

The term “potential antagonist”, comprises any perceivable chemical substance or

combination thereof having a structure according to formula (I) in a non-purified, partially



naturally occurring sequences, or sequences that differ from those that occur naturally, but, due to the
degeneracy of the genetic code, encode the same polypeptide (for example, the 15 polypeptide with
SEQ ID NOw2) 2bnsadgition, these nucleic acid molecules are not limited to ¢edingseguences, e.g.,
they can include some or all of the non-coding sequegces that lie upstream or downstream from a
coding sequence. The polynucleotide molecules of the invention can be synthesized in vitro (for
example, by 20 phosphoramidite-based synthesis) or obtained from a cell, such as the cell of a
bacteria gra fisdmmpiritied ntatteitrcpsaenizbanthpseviia sulmaxd but thisbisislvdetodhpingous g
polynuclegti riyed: n&%}%% alo]e| rat, guinea pig, cow, sheep, hotse, pig,
rabbit, d?ﬁ%}%ﬁ%%f?ésxﬁibngg%%%tﬁey u ﬁ%%gepc%?ér@i?aﬁgsgé%%%sg oe\;e? S Cﬁé&%%&%?%oﬁ%%cﬁgﬁ%f the
polynuclestiieshwighire thisetypbsof tucksit dtjde! dré AKR 5 ehnokmpdsse did/leBnS 10 idebiify:

ortholog of] ol f the invention are available to.a persan,of skill and comprise
the Use o DA ST B o e o S A R i R oo
and étherdbativases ecttipridingsely iidledtides diid diminaracid, sthudtiesiphaticadditan, ths-
polynuclegi) I inth the present inyention can.encompass nis that are not
found aseéé%lgl i%?hyt}s@%r%%fé?ﬁ] sgtggi?&ﬁi%%g%%ht}enﬁéle% |o%l’e¥1 %16:38 gg%@o“r‘r?%’aﬁ?ﬁ%ﬁéﬁ@%%ea’
moleculestineplibéparehinidea vELTEH (forterbenplel-thptasmit) ordviredveetothionintdl thesgenprieof a
heterologgt ( e logous.cell, at WO 2908/128730PCT/EP2008/D03156 16
a positio%ﬁ(l;%g%%a E)%ﬁg}%"a&grai chg%%r{]o%ggﬁug b%%a*t?c‘s‘ﬁ?"’fe“é}éy%m ivan %ﬁ%fégcagé rh‘%l%%calﬁ%%’r‘?d
uses theredsrat stisturesedflattrbrduion. trecarfagirefblyatiemidodimentsithet teeth 0% f(the.,

g6 TAYSELON S 1SS USRI AR TRICGRIES NI EVE B01RAYSOVBIOL YoM 60 0%,
70%, 75%., 80%, 85%, 90%, 95%, or 98%) identica to‘:”(z?:f ’n%‘?é‘ic@g}lc%d ?hsg/l%c% e/g flfgét%h%o' €s’the
polypeptite HEEQ G tb)thsespolyrmoleotiasequénce ThSEQ4RING: theahoviejre rafctbic acid
moleculeyyhighingludeas.a segment.of at L?c?ﬁﬂ 0& e@té agt 30,40, 50,60, 80, 100, 125 1%% 175,
200, 250, 300, 400, 500, 600, 700,%%0, 850, and %‘% con?guoeus o nicleotidesorEED 1B RO
presence of said agonist, e.g. one of the compounds indicated above or a structurally related
compound, which may be added prior, concomitantly or afier addition of the antagonist.
15 Preferably, the identified antagonist exerts this inhibitory activity, if present in the same
molar, 2-fold, 5-fold, 10-fold. 506-fold or 100-fold molar concentration as the agonist. In a
preferred embodiment, the "potential antagonist” is a compound structurally related to N,N'-

diethylthiourea, N,N’-dimethylthiourea or 2-mercaptobenzimidazole.

20 In a preferred embodiment, the potential bitter tasie receptor hTAS2R38 antagonist 1s used in
the method of the invention has a different structure than any of the preferred bitter taste
receptor hTAS2R38 agonists (bitter substances) listed above, ie. acethylthiourea, N,N-
dimethylthioformamide, N, N’-diphenylthiourea, N, N’-ethylene-thiourea, N-ethylthiourea,
methimazol, 4(6)-methyl-2-thiouracil, N-methylthiourea, phenylthiocarbamide (PTC), 6-

25  phenyl-2-thiouracil, 5-propyl-2-thiouracil, 6-propyl-2-thicuracil (PROP) tetramethyl thiourea,

thicacetamide, thioacetanilid, and 2-thiobarbituric acid..

Preferably, the antagonist exerts its antagonizing action when it is contacted prior,
concomitantly or after, preferably concomitantly, to contacting the hTASZR38 polypeptide,
30 the host cell genetically engineered with a polynucleotide encoding hTAS2R38 polypeptide
as defined above or a vector containing a polynucleotide as defined above to express
hTAS2ZR38 polypeptide with said hTAS2R38 agonist. Preferably, if contacted at the same

molar concentration as said hTAS2R38 agonist.



101, in as long as these nucleic acid molecules encode a polypeptide having hTAS2R38 bitter taste
receptor activity. The determination of percent identity between two sequences is accomplished using
the mathemgiicakalgarithm of Karlin and Altschul (1993) Proc. Natl. Acad. $ehid$Ae@Da@34:3- 15 5877.
Such an algorithm is incorporated into the BLASTN ?ad BLASTP programs of Altschul et al. (1990) J.
Mol. Biol, 215: 403-410. BLAST polynucleotide searches are performed with the BLASTN program,
score = 100, word length = 12, to obtain polynucleotide sequences homologous to hTAS2R38
encodingihgclerenatjddcBlaA it gmoenéiti spartines! prepenfarmadhsithdbe BhAGTRpradasd, scike = 50,
wordlength .= 3, to. ohtain 20 amine acid ences ologous ta,the hTAS2R38 pal tide,
respectivé%fa%% gl 1§ StztllliE g}g é%lg gl %&%%gea hstiggigr“éagpnepaogt?f\l/%u%%al‘p%r;%érﬁgga 8 @E&&%%O%% fiZ8fas
describeaim-Aliscing, gbetial§OPM) Mdcieipuiididd Res. 25: 3389-3402. When utilizing BLAST and
Gapped BLAST programs, the default parameters of the respective programs are used.
25Hybridization can also be used as a measure of homology between two nucleic acid sequences. A
nucléic aditesefasiaces Bnooging lhdilds2R8Bcolea poitlenthieenkibad bé tiseskasm hybsidizatiom probe

accordin tolﬁ? da bridization techniques. Th ridization of a, hTAS2R38 probe to DNA or
RNA fror% Qtes éocurce‘a{(e%e.?%mr%ﬁcar%?h\%ﬁa%’ Igtéﬁ)nf;ﬁajﬁy f%ﬁi%%%ﬁ‘%f ?ﬁg 6?5@@50%%&[%’3%@&%&@%8
DNA or RiNglinsthantisst, sbaresn sk yinddiz atioarcned igosisa80. S egkmaian df thaserskiltediis the altand

can be fo . for example, in_Current RPratocols in.Molecular Biglo ohn Wiley,& Sons, N. Y
631,63 8 Ly e o o T e SR et oy B IR 2
sodium chidyitletsodiohaicitrate {SSCJ@ARB0C, Jotiowed lhy amashein WKISSE: 011 %cSD SattibOth
Highly stri 0084 P / 56 17 conditions are defined as equivalent to
s R T ey B A B R o4
% SDS at 65C. The polynucleotides or proteins useable in the method of the present invention can be
5 compri [ zQntaini cleotide [ in_encoded hy above-mentioned
polyn ucléc?%%d g .0 %g%ﬁegrgr)ﬁ&ge%{t%irg glr%?eg rsB %XE% r%)?%e{l{rqi%ogr%t%%% § ﬁtﬁoﬁ 5%8%?qairrﬁfi%‘uiroentﬁ%?e S%\t/ﬁ%h is
capable ckbehily intodvcgdsoqefintsoduciag ey cheindifndibomutiese dbid cornprisedtHerdintinto a

cell. Itis preferred.that the proteipgencadled by de JRKRAERT RRNHIRGOLNRR B S BIERRRE ithin the
the tor. 1

cell upon introduction ector.
15 polypeptide with SEQ ID NO: 2). In addition, these nucleic acid molecules are not limited to

coding sequences, e.g., they can include some or all of the non-coding sequences that lie

upstream or downstream from a coding sequence.

The polynucleotide molecules of the invention can be synthesized in vitro (for example, by
26 phosphoramidite-based synthesis) or obtained from a cell, such as the cell of a bacteria or a
mammal. The nucleic acids can be those of a homan but also include orthologous
polynucleotides derived from a non-human primate, mouse, rat, guinea pig, cow, sheep,
horse, pig, rabbit, dog, or cat as long as they fulfil the criteria set out above. Combinations or
modifications of the polynucleotides within these types of nucleic acids are also
25  encompassed. Means to identify orthologous polynucleotide molecules of the invention are
available to a person of skill and comprise the use of BLAST searches (see below) and
database mining of databases such as the EMBL, NCBI and other databases comprising

polynucieotides and amino acid sequences.

36 In addition, the polynucleotides useable in the method of the present invention can encompass
segments that are not found as such in the natural state. Thus, the invention encompasses
recombinant nucleic acid molecules incorporated into a vector (for example, a plasmid or

viral vector) or into the genome of a heterologous cell (or the genome of a homologous cell, at



In a preferred embodiment a vector useable in the method of the present invention comprises
plasmids, phagemids, phages, cosmids, artificial mammalian chromosomes, knock-out or knock- in
constructs, witkis@g/iBsparticular adenoviruses, vaccinia viruses, attenuatedp@ggiphaodiidses canary
pox viruses, lentivirus (Chang, U. and Gay, E.E. (Zopé.) Cur. Gene Therap. 15 1:237-251), herpes
viruses, in particular Herpes simplex virus (HSV-1, Carlezon, W. A. et al. (2000) Crit. Rev, Neurobiol.
14: 47-67), baculovirus, retrovirus, adeno-associated-virus (AAV, Carter, PJ. and Samulski, RJ. (2000)
J. Mot. Mege8tiar 2Therttiravihgspdiurmbehimmemarendblisietioy viRes dhibidafitavirtisiandié nginesied
versions thareof (se re inger G. P. et al. (2001) Nat. Biotechnol. 19:225-30),
virosomes,ar?aé)ﬁségaﬁ%él\lg8 eﬁgﬁgg%%%%%?gﬁﬁ nucleic acid coated particles, in particular gold spheres.
Particularly preferred are viral vectors like adenoviral vectors or retroviral vectors (Lindemann et al.

(1997) Mgl. ..3: 466-76 and Springer gt al. (199 l. Cell. 2;: 549-58). Liposo re usually
small uni%rﬁlélﬁgﬁﬂo Ef%%ﬁrtﬁeagfn%é dgigg\j)ge%iiﬂgi%sﬁr}?a éé%f}%?agfg%%g, Ef’ﬁ%ﬁ?%l i&ﬁﬁ%‘r an ﬁ?cirg%s‘iar&” g%é?nple,
by ulfraseoittrtdatmentidfilipesonidbausiBagionss The (DN ALCan7 666 K mBeshes 25, iontéatytiound

to the sur liposomes. or internally. enclesed in,the liposome. Sujtable lipid mixtur

known in%ﬁ%&%ﬁ ﬁ%’*ﬁ%ﬁzg‘ﬁ@?ﬁ f%rin ‘é’é’?é‘?ﬁp éé{}g [Sﬁiﬁﬁﬁh%eﬁ?o g&?%%pggéﬁq%@#moé%%ﬁngﬁ
umbromid) &ndiBQREADitdetjiphupphatdyictRanbaiiD) Which fpth aleibeeniusettonia whidéty of
cell lines, le I rtic re another means for the igtrodygti f leig.acids into
cells usinl§ ngl%glég%%gﬁépg%ﬁ%@%%cﬁ}s alldi %gferﬁasetc dn‘igcgl ?étr%%h%gbg %@’[;fa?rﬁcl&b?n??%e%s. ’
PreferabB5thelpétid1es5tébIbae TG t§ohd ti rafd 8} Grednt preferrdvnenibodiirreaf RAddDUGE gold

spheyes. \WO 200812030 GTIER2005/003150 480, Jurihey asmscl pphyeisatdesseable n the
method of the present invention are operatively linked to exprgsgl%np contro seauences allowing
expressiotsin fskdey et dhd/or eukaryotic host cells. The transcriptional/translational regulatory
elements referred to above include but are not limited to inducible and non-inducible, constitutive, cell
cycle regulated, 5 metabolically regulated promoters, enhancers, operators, silencers, repressors and

other elgﬁ@t@ethana@bmmﬁlagfﬂq%é@dﬁéﬂ bﬁtmﬁaﬂrttaﬂ_d thauahive o7 athemidisiregulateggtine
expressign, BUEh [egulaionsslemeRizinciidequtare ﬂ%%?ﬁgﬁ%@u@%@ §!§r@%}ﬁsﬁl§r APAg

constitutive expression Iike, for example, promoters transc A polymerase e, e.d.
prohioters¥or-thesh RN A EEIEN St RN AN TS Kogeie, this ciontdghBiiiushiC BUNSTE ipmoediate ebrly

gene, th%eemré@tszp@\% s, oﬁ/z%y“%i%ﬁe@@yiw@zﬂﬁbprﬁg&éﬁ*ﬁ%ﬁ%{%ﬁgﬁ@%ﬂ@&%@;stived

from, e.g. NBV, HCV, HSV, HPV, EBV, HTLV, MMTV or HIV; whic e expression like, for
example potPmgstomttertine Bbi4AE PR ssop ars@msisyed fol @karmsies idetr@hetonl r tet-ofbtystems,

the lac Syigmydfe iR %@IQ&%%&%@@@L&{E%ﬁﬁﬁ'ﬁ@%r&&?&%ﬁ_ﬁﬂ‘é@f&cﬁ@@%ﬂ%'ﬂ@ﬁ&%ﬁ?'y

taste bud specific 15 expression, e.g. PLC132 promoter or gustducin promoter, regulatory elements
directing alcdye| agppeifieraegrssio ik LoP bRapipisard c2oEe 256 oveyiiingal or theT aBapstem,

thesFRC SysteminemAgl APaIaRs BRIRTANQIe edions Af RhRgR Aidhe conteliggions ghfdifoat

protein, the promoter for 3-phosphoglycerate kinase, the promotérs of acid phosphatase, and the
promoter3ABP e &) EEhenty o atRETAS PWDOAS usaab ede bl Agehdticatli ey e rseribag ais that

the host gq{gamaétscgeaigéy HheRolyRudeatide or. vegiornaentaiping thaipelynsclestids, Anplypeptide
encoding a "mature form" of a protein or polypeptide means that said protein
LAST programs, the default parameters of the respective programs are used.

25 Hybridization can also be used as a measure of homology between two nucleic acid
sequences. A nucleic acid sequence encoding hTAS2R38, or a portion thereof, can be used as
a hybridization probe according to standard hybridization techniques. The hybridization of a
hTASZR38 probe fo DNA or RNA from a test source (e.g., a mammalian cell) is an indication
of the presence of the hTAS2R38 DNA or RNA in the test source. Hybridization conditions
30 are known to those skilled in the art and can be found, for example, in Current Protocols in
Molecular Biology, John Wiley & Sons, N. Y., 6.3.1-6.3.6, 1991. Moderate hybridization
conditions are defined as equivalent to hybridization in 2X sodium chioride/sodium citrate

(85C) at 30C, followed by a wash in 1 X SSC, 0.1% SDS at 50°C. Highly stringent



25 or polypeptide contains all polypeptide elements that allow it to undergo some or all potential post-
or cotranslational processes such as proteolytic processing, phosphorylation, lipidation and the like
comprised WWahmwesrate7e6 the art such that said polypeptide or protein can ceaeabzdethendscarry out
part or all of its wild type function once it reaches its;mature form". 30 WO
2008/128730PCT/EP2008/003156 19 Similarly, the polynucleotides useable in the method of the
present invention can form part of a hybrid gene encoding additional polypeptide sequences, for

example carsbtoenheecthafifiadcadmsay danardidmdigeiier. Bxaihprd whmbedeisodisportiragenes

include Bdagtamasecchigraphencolacslyiransiesase (CAradgnasine deaminase (ADA),
aminoglycoside 5 phosphotransferase (neor, G418"), dihydrofolate reductase (DHFR),

hygromycin-Bphosphotransferase (HPH), thymidine Icinase (TK), lacZ (encoding B-galactosidase),

and xanthipe ?#t inephespharibosyransfarase (XGPRI), As with many of the standar ag{j edures

associated with the practice of the method of the invention, skilled artisahs will be aware o itional
usefdll reSHBIESTRr ExanSEOR Wt RBINGe dore dselpetdeterver theotaimctiorasicd maurkbpor-

reporter. foR BRI PbANIRIEES M eltion maeiAISeMRe RYIIGBRMPSPUAISR SRONELeglides

encoding them. In general a hybrid polypeptide will include a first'portion and a second portion; the first

portion bé}ﬁ@l@ﬁé@@ﬁ%@%%@%@%@wﬁ@s@m ‘atigdnesseeond puranCing Beingrdisimxandpie, the
reporter(s),gescubed Ahove Ok aRJEFORAARL eion & PAIKOLANIQCANSIANTIGAIAN BBy WP fzEI2 and

CH3 domains of IgG2a heavy chain. Other hybrids could include an antigenic tag or His tagto facilitate
purificatidRESURSE Fetvens i oRde srsinarrerut it acibaselbealsisan disi woatdle ypdtynucleotide
sequgence encoding the hTAS2R38, polypeptide operatively linked to a heterologous signal sequence.
Such signal sequences can 20 direct the protein to different compartments within the cell and are well

known tolBnpESRE %t sl RE R, Yeprsfarrablsighlisaipierd olishe seprrahcaveniidacimmsises
secretionpfdhesresulti @Eegha%@QtQ%ﬁé@@CéﬁfﬁbﬁlpEﬁ%ﬁﬁé‘i‘i\éﬁng%ﬁé%&&? ehadastcs!

genetically engineered with a 25 polynucleotide or a vector as outlined above. The host cells that may
be used FPRFETHRGRIETBIY e HrESRhI PRI RATHEITISSFe YRSEIAtEH 4P pr aRERYBIRICEIRS SURN as

bacteria (fqexampie Baoliand B 1subilis), whish.can beyansformed with,fernexampleTipgggbinant
bacterloph?;%e DNA, plasmid DNA, or cosmid DNA expression vectors containing the g{glynucleotlde

. ( | : _ g
moleculel: gPthe hvEriBe: Lirsfs- ot dismre SBRdetoiEsdRpie: L dordasemalbryc@hnd
Pichia), whielycaniee Hansiquneswithi for gxammple;degamhinantyeasth EXRIRSTIORARE RS- caRtaining

the polynucleotide molecule of the invention; insect cell systems like, for example, Sf9 or Hi5 cells,

which cak'e¥infeettiwith, foicexamplekireBImbifaRt Vird¥iekphdediofr téctdls (Ripewarspluman

baculovingsneaptadmicg:ibe Peivusieotidronielecalas:mmpbibiRcellnelrXeNoRYSs Pee¥RapIhich
can be injected with ) i

obinger G. P. et al. (2001) Nat. Biotechnol. 19:225-30), virosomes, "naked" DNA

20 liposomes, and nucleic acid coated particles, in particular gold spheres. Particularly preferred

are viral vectors like adenoviral vectors or retroviral vectors (Lindemann et al. {1997} Mol

Med. 3. 466-76 and Springer et al. (1998) Mol. Cell. 2: 549-58). Liposomes are usually small

unilamellar or multilamellar vesicles made of cationic, neutral and/or anionic lipids, for

example, by ultrasound treatment of liposomal suspensions. The DNA can, for example, be

25  ionically bound to the surface of the liposomes or internally enclosed in the liposome.

Suitable lipid mixtares are known in the art and comprise, for example, DOTMA (1, 2-

Dioleyloxpropyl-3-trimethylammoniumbromid) and DOPE (Dioleoyl-

phosphatidylethanolamin)} which both have been used on a variety of cell lines.

30 Nucleic acid coated particles are another means for the introduction of nucleic acids info cells
using 50 called "gene guns", which allow the mechanical introduction of particles into cells.
Preferably the particles itself are inert, and therefore, are in a preferred embodiment made out

of gold spheres.



WO 2008/128730PCT/EP2008/003156 20 for example, plasmids; plant cell systems, which can be
infected with, for example, recombinant virus expression vectors (for example, cauliflower mosaic virus
(CaMV) or i9bagee/ esaic virus (TMV)) or transformed with recombinant plasinig-axpigsskan vectors
(for example, Ti plasmid) containing a hTAS2R38, palynucleotide sequence; or mammalian 5 cell
systems (for example, COS, CHO, BHK, HEK293, VERO, HelLa, MDCK, Wi38, and NIH 3T3 cells),
which can be transformed with recombinant expression constructs containing, for example, promoters
derived, for exémple, farecthpdemariofsnameablianicelis (foetardmyflahthereetad dthvianein premoter)

from ma [ ir for le, t denovirus late,promoter and the yvaccinia virus 7.
promotei?%%r %}%g&ﬁgéﬁéeié (%ori% g‘g%%r'f?&%?ﬂﬁ%nfgﬁr%lgﬁ‘e"’s‘%%r%“%& |Snséoli§ e 6?§%mtﬁctﬁg%t{on
and tet-offusysyeis hoiscelisefthas host pelmalérprintinnel sendadayy-telisabtaifiec:direcilycirem a
mammal.and transfected with a. mid,vector or.infected with a viral vector. Depending on.the host
cell and t%ec%é&gp%%{ti{% vneﬁétlg)lrg%g%ﬁ}o %‘%Fgﬁ%ea{ﬁenﬁ’g@%%% é%gﬁl?dé:oo %tg |H§éﬁ%?£nc¥ﬁ 6pgﬁ)ﬁﬁt&%’otide
can htegratebidiceXanysie it theahodrmgsenheracthe opiteaiesn dridt i2NA, orepars e maiatainee 15

extrachra ike, for exa epi Il; can be only transiently comprised in the cells. In a
preferredég%%%%ar‘lh%#lﬁ%lgh %]}pligggsregg%%%gr,%Eé?e%%eaé]g%&c%lgglI%ri%gtﬁuer%’ﬁg%é?%"rg& has Bitter
taste receppsesattivitpLch. rapoatbindirigneunenrworéwittee mole désdt tiggersi20@an dethsation

pathway . the cell, TheGals ré?sfﬁéegf%%/ pRpmmalian i%?&m‘é‘%méé‘ns%?ﬁb%%a AR, NOSS
bovine, sheep, pig, dog, cat, goat, rabbit, nfouse, ?g{ guinea pig, hamster, or ggr il cé:ﬁ)s, msecfscells,
bacterial Bl wefgngaitintitding YeastRESUsUThe pdipépiitEsarseatite iythmepeltrodusfitidly
inveption: | .l Isclgse inand ional f ts,of these palypeptides, The terms
o e e ML LAl oF mino
acids, regatidiiss efdemuthsofpostd tiaeslatanaNREditatio HAY usEVh&BiN, 2XTihstionEffagment of
the hTA itter [ ent of jtter t eceptor, that is shorter
than the oy b B e o han e el
least: 2096, B0PHMBY[BOKABN, HOIheSOMI0096£068% s98UNYs 98 5Y61d00%: 11506y 8Er200%,
500%, 1 g%é[t 99 Var ili the full-lengt 3 be stimulated by
bitter sut?sg ancé_égrgt%cf{ﬁégﬁggga&égﬁ%?erqg%%egpﬁg%%iétlg)nggéég)ﬁ?eg) %E%?ﬁ%ir%fi%g Béfégg e?ﬁ%(;lzbitter
substance®er A SR 3868 derseribled abawetaneiibelomoTere melypéptidelstantal dirithgiedlision
proteins thatcouai et & il 1RA0I N AREROBN QAR AT ERAO9HOO R0 e
polypeptide or a functional fragment’of it fused to an unrelated amino acid sequence. The unrelated
sequenceK&afyaiganiih endificopraleorndinscsrsyrspapidéshage A, the control regions of fd

coat protein, the promoter for 3-phosphogiycerate kinase, the promoters of acid phosphatase,

and the promoters of the yeast a- or a-mating factors.
20
As used herein, "genetically engineered” means that the host cell is transgenic for the

polynucleotide or vector containing the polynucleotide.

A polypeptide encoding a “mature form” of a protein or polypeptide means that said protein
25 or polypeptide contains all polypeptide elements that allow it to undergo some or all potential
post- or cotranslational processes such as proteolytic processing, phosphorylation, lipidation
and the like comprised in the state of the art such that said polypeptide or protein can
correctly fold and carry out part or all of its wild type function once it reaches its “mature
form”,
30
As used herein, "operatively linked" means incorporated into a genetic construct so that

expression control sequences effectively control expression of a coding sequence of interest.



The polypeptides can be any of those described above but with not more than 50 (e.g., not 5 more
than: 50, 45, 40, 35, 30, 25, 20, 15, 14, 13, 12, 11, 10, nine, eight, seven, six, five, four, three, two, or
one) consewvatv@guizstitutions. Conservative substitutions typically includeguhgiitgtiongsywaghin the
following groups: glycine and alanine; valine, isoleugige, and leucine; aspartic acid and glutamic acid;
asparagine, glutamine, serine and threonine; lysine, histidine and arginine, and phenylalanine and
tyrosine. All that is required of a polypeptide having one 10 or more conservative substitutions is that it
has at ledsr2bolyidhy: pol Yoaste@ddes B3684sb160%0HB0% 6OV e 1BO 18! BO¥1RE0,9 884998, F9.5%;

100%, 150 % % ore) of the a |I|ty of th full-length hT R38
to be stir%u&%? ngé) % %@3%2%%0 aélc‘?h%sgtg% [%\ée% q%leéreéir?gl}rag’mpents GIRILTY boﬂype‘%ﬁéj’eg %‘g%able
in the mefeiiofhss prossntrinvestiorecaibemediffodaforrempierfer gendvénoseibyithetadditign of
blocking o in Iends tq facilitate survi Iof ther Ievan
polypept| in w\%%; T %%Z%% e%%é%r Ii%n%th?g %?fuatlgnﬂésm wi‘%c%n%he peﬁ;iad%‘% rmding er%&i ] ‘%é
degr&ded?b?spi'@t@mgmﬂ)r (@@elluIéif%d@fakedﬁudmﬁbbﬁklnga@&tﬁs&caﬁ)bﬁ?@de Wwitiaui ienitation,
addition r p eqguen ttac edt thea ing and/or
carboxya%erm nal resi E‘aél'ésgo ﬁq&egﬁ ?d% eeLiafli I‘%Inlé?% rgrc & taﬁ{ld
during th&ashinesisotitive paptidebey recomifirast E)N@R&T}ﬁ@kﬁgwbmmaamwsﬁaﬂml|atah@darﬁsans
of avera i ta ceptors.identi ein are.of great
%&&&Jé@%ﬁﬁ&%@% megggmafé%om S5 aPLY I8CS \éeg cgzénécrll nere b%

importance for specific ation of a given bitter faste receptor an ation o?%u%’s ances
that antagbaizedt, redpéwtaielyselierraganisortactinghitethadddntend okthe presémttimaentionanéans
any; interagtion between the. gp@rggp@t and/or agonist with the polypeptide or the host cell, whereby
any of the at least two components can be independently of each other in a liquid phase, for example
in solution, 30 or in suspension or can be bound to a solid phase, for example, in the form of an

essentialiyplanar, suriacg,o g&é@ & Rl paricl Saz&)eas'?s dﬂg}?&g'cgﬁgg gﬁ&fe& Rmkqdimsnt a

multitude of different compounds are immobilized on a soli or exam e ona compound
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herein, the term "|solat|ng an antagonist refers to the process of selecting,
include an antigenic tag or His tag to facilitate purification and/or detection. Recombinant

nucleic acid molecules can also contain a polynucleotide sequence encoding the hTAS2ZR38,
polypeptide operatively linked to a heterologous signal sequence. Such signal sequences can
20 direct the protein to different compartments within the cell and are well known to someone of
skill in the art. A preferred signal sequence is a sequence that facilitates secretion of the

resulting protein.

Another aspect of the present invention is the use of a host cell genetically engineered with a
25 polynucleotide or a vector as outlined above. The host cells that may be used in the method of
the present invention include but are not limited to prokaryotic cells such as bacteria (for
example, E. coli and B. subtilis), which can be transformed with, for example, recombinant
bacteriophage DNA, plasmid DNA, or cosmid DNA expression vectors containing the
polynucleotide molecules of the invention; simple eukaryotic cells like yeast (for example,
30 Saccharomyces and Pichia), which can be transformed with, for example, recombinant yeast
expression vectors containing the polynucleotide molecule of the invention; insect cell
systems like, for example, Sf9 or Hi5 cells, which can be infected with, for example,
recombinant virus expression vectors (for example, baculovirus) containing the

polynucleotide molecules; amphibian cells, e.g. Xenopus oocytes, which can be injected with,



identifying, isolating or evolving an antagonist out of a group of at least two different potential
antagonists whereby the said selected, identified, isolated or evolved antagonist exhibits preferred

features comppsgesMmithdhe other antagonists such as, for example, strongesangiardengsiser shorter
inhibition of receptor activation. 10 The present inveQHon also features a method for the production of

a modified antagonist of hTAS2R38, wherein an antagonist identified in a method of the invention or
N,N'- diethylthiourea, N,N'-dimethylthiourea or 2-mercaptobenzimidazole is modified by the addition
and/or exthrargenablat |phstade; sphstituedit. fvisapiefewkdiihatsush madified &&@n@gog@@{g{rther
selected ?&%e on trga{; f’%l{educessthe activé% of TASZRZf stimﬁ’rl ted by an ggonist of hnTAS2R38 or a
structurally re a?edaggonls% AT TESST 98 g0od A% W iGEaTRiS SAvigbmer PRFAeHilithiSurbEY) or
N,N'-dimettiyithipuresair Zinme(@adiohenz inicazate-dtthe: secentrialal oaagerraipn2onromnithe

examples disclosed,hetein, a person of.skill wi i at the hTAS2R38 antagonists .
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mM, 0.1 prdnevRweNier teegertthamd . Genddc3RiAs afurthidt stepraften nedsutingdheiantagenizing
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2008/128730PC / 6231 referred embodiment of the method of the present
invention‘%fri?él p%t%{f%g%ggi%a(ggﬁi%s}% t‘r%gaf’%ﬁg: fe?m&p}%y%dvl%a hvee‘f'(lj%rhtgl%gﬁ%%%n o%%ggehgg % g%&ﬁ ethe
accordingagpéstimeeetityorsiat raulnttifuoe ibapalomecthiredithe invention the polynucleotide can

integrate, for example, into the chromosome or the mitochondrial DNA or can be maintained

15 extrachromosomally like, for example, episomally or can be only transiently comprised in the

cells.

In a preferred embodiment, the hTASZR38 receptor, expressed by such cells is functional and
has bitter taste receptor activity, i.e., upon binding to one or more bitter molecules it triggers
20 an activation pathway in the cell. The cells are preferably mammalian (e.g., human, non-
human primate, horse, bovine, sheep, pig, dog, cat, goat, rabbit, mouse, rat, guinea pig,
hamster, or gerbil) cells, insect cells, bacterial cells, or fungal (including yeast) cells. The
polypeptides useable in the method of the invention include all those disclosed herein and
functional fragments of these polypeptides. The terms “polypeptide” and "protein" are used
25  interchangeably and mean any peptide-linked chain of amino acids, regardless of length or
post- translational modification. As used herein, a functional fragment of the hTAS2R38
bitter taste receptor is a fragment of the hTAS2R38 bitter taste receptor, that is shorter than
the full-length hTAS2R38 bitter taste receptor polypeptide, but that has at least 20% (e.g., at
least: 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%, 98%, 99%, 99.5%, 100%, 150%,
30 200%, 500%, 1000%, 10000% or even more) of the ability of the full-length hTAS2R38 to be
stimulated by bitter substances such as e.g. the bitter receptor agonists described herein.
Binding assays and bitter substances for hTASZR38 are described above and below. The
polypeptides can also include fusion proteins that contain either a full-length hTAS2R38



R6 R5 wherein R3is selected from the group consisting of hydrogen; halogen, in particular F, Cl, Br
or 1; 10-NO2; -CN; alkyl, in particular C1-C6 alkyl, e.g. C1, C2, C3, C4, C5, or C6 alkyl, preferably
methyl, ethy,Gorogy/k2s6epropyl, butyl, iso-butyl, tert-butyl, pentyl, hexyl; alkeoyrrFepmrticulss C1-C6
alkenyl, e.g. C1, C2, C3, C4, C5, or C6 alkenyl, preferably methenyl, ethenyl, 1-propenyl, 2-propenyl,
1-iso-propenyl, 2-iso-propenyl, 1-butenyl, 2-butenyl, 3-butenyl; alkynyl, in particular C2-C6 alkynyl, e.g.
C2, C3, C4, C5, or C6 15 alkynyl; cycloalkyl, e.g. C3-C14-cycloalkyl, e.g. C3, C4, C5, C6, C7, Cs, C9,
C10, C1EYEPPE4S oF @M&?@F&iﬁllfwgiﬁ%rﬂgﬁaﬁié%l@br@bW@}éI%Lﬁ%i@@l@iéeﬁﬂﬂd{e@y@loﬁh&yl,

cyclohepiy-guedaehitefySianandd SYHRECR c 8BHAI3 SHGRIV, &%&EQ[%%%&QQ lspir9[4[ é’:qutyl, |
,5]decyl, spiro[5,4jdecyl,

spiro[3,5]nonyl, spiro[5,3]nonyl, spiro[3,6)decyl, spiro[6,31decyl, spiro[4
bicyclo[4.1.0]heptyl, 20 bicyclo[3.2.0]heptyl, bicyclo[2.2.1Theptyl, bicyclo[2.2.2]octyl,

biCyC|0[5f@h9]§6!¥k;§iﬁﬁe@%@-&%%£ | spcirivdiespenialanyl Osia eI InAaIV, decalyiroazyignyl,

adamantly, deca ro-naphthaleng/, 2-methylene-decahydro-naphthalenyl, or 2-
methylen@HEchRYarE-fhplithalén>d. 34 dfkoky, i phititdr c10cEnaksightesgven, seR fius, our.C5, or

C6 alkoxysReelerabhMatBP Xy n SRR LA AP O BRIAH IR Y BRSO LI Y
pentoxy, or hexoxy; alkoxyalkyl, in particular C1-C6 alkoxyCI-Co alkyl, e.g. methoxymethyl,

ethoxymEHRAL SR YREm e ingip e AV BSh skydns Bne M ppisfthAinhdtebsyprsp phdipesigsiopy,
or propOXRERRY! s BRIGFRCYSIRRAHYI a8 LB MBLARREIRAN e Bh B S £ 156, i 83 93
C105 C11, C12, C13 or Cl4-heterocycloalkyl, in particular piperidinyl, morpholinyl,”1,3-"30
diazacycRSHbEHTING, sHl Phesspnbunns aeiyiodine ofdd shapifogBideel r podentidphavinspaecy|,

2,8 1Wjazacs Rife14 Shieeyhiidd stiadarsriral4h Bhalesed A tiazaspirold o] deeylsd Spdiazanspitqyla, 4]
decyl, 1,7 dlaza-splrgég,_df! dg:cyl, 2,8 diaza- WO 2008/128730PCT/EP2008/003156 24 spiro-[5,4]
4]

decyl, 2,70z 8%k Gy199%: HaZa-Shirers A1a 885 %8; 7L 82adpivets 2§ Weeyi00%, 1000%,

1-aza-7,11gi0%e-sPikats Shundesylinb 4stinaabicyelofRiRi2losk 2yl teiedy drohraiidithted by a
tetrahydrofuran-3-yl, tetrahydrothien-2-yl, tetrahydrothien-3-yl, piperazinyl, decahydroquinolinyl,

decahydfbtidSqHinomegfidecahydro-quinoxalinyl,

15 Polypeptides and fragments of the polypeptides useable in the method of the present invention
can be modified, for example, for in vivo use by the addition of blocking agents, at the amino-
and/or carboxyl-terminal ends, to facilitate survival of the relevant polypeptide in vivo. This
can be useful in those situations in which the peptide termini tend to be degraded by proteases
prior to cellular uptake. Such blocking agents can include, without limitation, additional

20 related or unrelated peptide sequences that can be attached to the amino and/or carboxyl
terminal residues of the peptide to be administered. This can be done either chemically during
the synthesis of the peptide or by recombinant DNA technology by methods familiar to
ariisans of average skill. The antagonists or agonists of the bitter taste receptors identified
herein are of great importance for specific stimulation of a given bitter taste receptor and

25  identification of substances that antagonize it, respectively.

The term "contacting” in the context of the present invention means any interaction between
the antagonist and/or agonist with the polypeptide or the host cell, whereby any of the at least
two components can be independently of each other in a liquid phase, for example in solution,
30 or in suspension or can be bound to a sclid phase, for example, in the form of an essentially
planar surface or in the form of particles, beads or the like, in a preferred embodiment a
multitude of different compounds are immobilized on a solid surface like, for example, on a
compound library chip and the protein of the present invention is subsequently contacted with

such a chip, in another preferred embodiment the host cells are genetically engineered with a



5 or decahydro-quinazolinyl; an alicyclic system, which may comprise one or more heteroatoms
preferably selected from the group consisting of 0, S, or N; in particular 1,2-dihydropyridinyl,
1,2,5,6-tetrangdwspyrieiny |, 1,2,3,4-tetrahydropyridyl, 1,2- dihydropyrazyl, 1y2;8#etetragdsapyrazyl,
cyclopropenyl, cyclobutenyl, cyclopentenyl, cyclohexenyl, cycloheptenyl; aryl, in particular phenyl,
naphthalenyl or 10anthracenyl; or heteroaryl, in particular furanyl, thienyl, oxazolyl, isoxazolyl, 1,2,5-
oxadiazolyl, 1,2,3-oxadiazolyl, pyrrolyl, pyrazolyl, 1,2,3-triazolyl, thiazolyl, isothiazolyl,
1,2,3-thiadhazaigleete -ameaitd P HPASAG, pyrimiblinylyesiasziraiainng-teadingl, foB/Sutrieaciigl,

1-benzofuranyls 2 beaaivreny bhindalyldsaindolyl banzotieny, 2 hienyhofid-indazolyl, .15
benzimidagf}:jjl*yl,S benzoxazolyl, inéoxaginyl, ZL%L?-)benaiisoxazoly%aé%z%%ﬁé%%Iﬁ%%&gée%?%rg?ﬁﬁ%lyl,
2,1-benziBe|sLuidinseh zotiafu Bl -dilin clirizs. isotusoling cei8pbenizodiazinyl, quinoxalinyl,
quinazolinyl, 1,2,3-benzotriazinyl, or 1,2,4- benzotriazinyl; optionally substituted; preferably hydrogen,
alkyl, in particular C1-C6 alkyl, e.g. Cl, C2, C3, C4, C5, or C6 alkyl, preferably methyl, ethyl, propyl,
iso-ptopyft20katy| ressiButiic téaButyispanng’ hexyknssgionsily Sebstitutde:; Riseeleofedtirotinthe
group congistizg:At NbiRaR: HaloaaDdR BATEHIRIRCLENgF L - 825 SRl Inparigylar, ¢1-C6
alkyl, e.g. Cl,wé%i, 3, C4,.CE, or C6 alf<y$, prefera Ic;/rﬁet_ !3% qthyl,gpro yﬁ%-prggtyﬁvgol?&ﬁgﬁﬁtyl,
tert-butyl pREER! s EcisEn yyHigr il ac) -Séeatkénilicatifidl, GolaG8, 04 cB8yer Q6tagkaisyl,
preferably, g, methanl LAY LAIRSIYL, H1PIOPSIN, 1SR RIAREOM, 2:i50;PLoDenyL 15byteny!.
2-butenyl, 3-bute%r%yl; alkynyl, in particular C2-C6 alkynyl_r, (;:'.g.%CZ{ %3@/ CI}L C ?O@%p%%p éﬁ(;sr%??ge{y
cycloalkyfné/gr beashneyemstikirhibyiasicacasastiariogs, C9, C10, Cl 1/ C12, C13 or
C,44gycloalkyl, in particular cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl,
cyclononyl, cyclodecyl, spiro[3,3]heptyl, 3Ospiro[3,4F1;)ctyI, spiro[4,3]octyl, spiro[3,5]nonyl,
spiro[5, 3]ABhKeSBITO[B B RIKEY RISpiFet6 Bid ecetisifofarsieeyedssivalb e suyli i erspeanBThéptyl,
bicyclo[32r0lReRtys, bigielalR- 24 ThaRbmRICYEINR 2195 ) MEM5&%%C§HVQA%P&{O%¥Z$FCW"
octahydro-pentalenyl, octahygrq-lndenlyl,.decahydro-azulenyl, adamantly, decahydro-naphthalenyl,
2-methy|Sifabaddipiidro-RaphrarHhy [BHoursy D 0derepaPsdmeziEr2ots/ 063 186idE:d by the
addition and/or exchange of at least one substituent. it is preferred that such modified
15 antagonist is further selected based on that it reduces the activity of hTAS2R38 stimulated by
an agonist of hTAS2R38 or a structurally related agonist at least as good as the identified
antagonist, N,N’-diethylthiourea, N,N’-dimethylthiourea or 2Z-mercaptobenzimidazole at the

same molar concentration.

20 From the examples disclosed herein, a person of skill will realize that the hTAS2R38
antagonists N,N’-dimethylthiourea and 2-mercaptobenzimidazole can act as agonists for
human bitter taste receptor hTASZR38 when used at low concentrations. Specifically, N,N’-
dimethylthiourea and 2-mercaptobenzimidazole act as agonist of human bitter taste receptor
hTAS2R38 at concentrations of below 3 mM and below 0.01 mM, respectively. Therefore,

25 when selecting a modified antagonist as stated above, it is further preferred that above stated
methods are carried out wherein the concentration of N,N’-dimethylthiourea is larger than 3
mM, 4 mM, 5 mM, 10 mM, 50 mM or larger than 100 mM and the concentration of 2-
mercapiobenzimidazole 13 larger than 0.01 mM, 0.02 mM, 0.05 mM, 0.1 mM, 0.2 mM or
larger than 0.5 mM.

30
As a further step after measuring the antagonizing effect of a potential antagonist and after
having measured the decrease of bitter taste for at least two different potential antagonists at
least one potential antagonist can be selected, for example, on grounds of the detected

decrease of intraceliunlar release of caleium.



methylene-decahydro-naphthalen- 1 -y1; alkoxy, in particular C1-C6 alkoxy, e.g. C1, C2, C3, C4, C5,
or C6 alkoxy, preferably methoxy, ethoxy, propoxy, iso-propoxy, butoxy, iso-butoxy, tert-butoxy,
pentoxy, orskexmry;iatkexyalkyl, in particular C1-C6 alkoxyC1-C6 alkyl, e.g.snethexyuxeihyds
ethoxymethyl, propoxymethyl, methoxyethyl, ethoxygthyl, propoxyethyl, methoxypropyl, ethoxypropyl,
or propoxypropyl; heterocycloalkyl, e.g. C3-C14-heterocycloallcyl, e.g. C3, C4, C5, C6, C7, Cg, C9,
C10, C11, C12, C13 or C14-heterocycloalkyl, in particular piperidinyl, morpholinyl, 1,3-

diazacyclohexanyl.. 1,8 diaza-spiro- decyl, 1,7 diaza-spiro-14,5] degyl, 1.6 diazaspiro-14 ecyl,
6 s R PSRl SR e ORI G e e B i i
diaza-spirgBgipdedyl; 1h7 diezafspiio] dideci2Sstiazaspro{bihgecyl:2:indidia-epltofhidi decyl,
3,8 diazarspiro[5.4] decyl, 3,Z diazaspiro[5,4] decyl, 1-aza-7,1 | -dioxo-spiro[5,5] undecyl,
1,4-diazgt§g§gilolf§2.2t%%§éntﬁ-§-é‘f? fg?rghydrofuran-}yl, tetrahydrofuran-3-yl, tetrahydrothien-2-yl,
tetrahydrothien-3-yl, piperazinyl, decahydroquinolinyl, decahydigisoquinokihyl, decahydro-quinoxalinyl,
15 or decahydro-quinazolinyl; an aligyclic system, which may compr!se ong'or more heteroatoms
preferably selected from the grQu sisting of 0, S, or N; in ' r 1,2-dihydropyridinyl,
1,2,5,6-tetrahydropyridiri’§§i?2%, -tetr fcﬁ%ﬁﬁidyl, 1,2- R N S
dihydropyrazyl,1,2,3,4-tetrahydropyrazyf,cyclopropenyl,cyclobutenyl, c%lopentenyl, cyclohexenyl,
cycloheptenyl, aryl, in particular phenyl, naphthalenyl or 20 anthracemqiyor heteroaryl, in particular
furanyl, thienyl, oxazolyl, isoxazolyl, 1,2,5- oxadiazolyl, 1,2,3-oxadiazolyl, pyrrolyl, imidazolyl, pyrazolyl,
1,2,3-triazolyl, thiazolyl, isothiazolyl, 1,2,3-thiadiazolyl, 1,2,5-thiadiazolyl, pyridinyl, pyrimidinyl,
pyrazinylshg@ririazinyl, 1,2,4-triazinyl, 1,3,5-triazinyl, 1-benzofuranyl, 2- benzofuranyl, indolyl,

isoindolyl, benzothien Ié?%-tbenz thienyl, 1H-indazo{£}£ 25 benzimidazolyl, benzox zgg‘lyl indoxazinyl,
>1-bensRoxas T SR LITES S LS SR S IR OS2 ST Bt o1
quinolinyl, isoquiN@linytCN3-ddieyiz ddigrinydutiirOxalinylkgyirazoliny I3, 2(3;benzattjazingls alidyg,4-
benzotriazinyl; ?tigr@l?ly sub%ti teMrefera%h dro an alkyl, in %artig’tjl!ar %1-0 all%? e Cil C2,
G, Ca, Cs, o CERT BRI e Oy L F0g0 IoEe Moyt OB S5 B gt emy,
hexyl; optionally:Ktdestifutegafibid seldetedafiemythe graup Consigting afhydOgelkdnalogesicinbly
particular F, Cl, Brt%r l;fN thil\i alks\ﬁlé inlpﬁrticglgr 1'196 alkyl eﬂgr 12, (C}:_Z C3h 4,1%5tgr ?6
alkyl, preferablyTetilt, ety r Bropyr. 85 propyE BaWT iso-Buty! B utyl, Speﬁ%ﬁ? ey a\{erfll)’/' *in
particular Cl-C62alkeayy] e gb@EGR, 4ByiG4, BSpotiGlalkenyl pileferdbl/gWQ, Cs, Cs, Cs, or Cq
20 128730PCH§'1P )08/ 03%(5 26 methenyl, eth , 1-prope I,? ropenyl, l-isp-prepenyl,
2-propenyt, TUtA 152 BRIy Ertont S D o o & oy o B e b CA s, Co,
C2, C8, C9, C1@;,511:€1a; Gl13-oydladigyclaalkyhriicpiaeticeyalopyatopropytichelghutyl cbyetepdntyl,
cyclohexyl, cyclohapiyl, G clog i &YooV R¥EIRde eyl SRS SI0FR M cyl,  spirol3,3 heptyl,
spiro[3,4]octyl, spiro{4,3Joctyl, spiro[3.5Inonyl, spiro[5,3Inonyl, spiro[3,6]decyl,
spiro[6,3]decyl, spiro[4,5]decyl, spirof 5,41decyi, bicyclo[4.1.0theptyl,

20 bicyclo[3.2.0Theptyl, bicyclo[2.2.1Theptyl, bicyclo[2.2.2]octyl, bicyclo[5.1.0}octyl,
bicyclo{4.2.0Joctyl, octahydro-pentalenyl, octahydro-indenyl, decahydro-azulenyl,
adamantly, decahydro-naphthalenyl, 2-methylene-decahydro-naphthaienyl, or 2-
methylene-decahydro-naphthalen-1-yl; alkoxy, in particular C,-Cg alkoxy, e.g. Cy, Cay,

Ca, C4, Cs, or Cg alkoxy, preferably methoxy, ethoxy, propoxy, iso-propoxy, butoxy,

25 iso-butoxy, tert-butoxy, pentoxy, or hexoxy; alkoxyalkyl, in particular C-Cs alkoxy-
C;-C¢ alkyl, e.g. methoxymethyl, ethoxymethyl, propoxymethyl, methoxyethyl,
ethoxyethyl, propoxyethyl, methoxypropyl, ethoxypropyl, or propoxypropyl;
heterocycloaikyl, e.8. Cg—CWheterocycioaikyl, €.8. C3, C4, Cs, Cs, C7, Cg, Cg, Cm, C”,
Ciz, Ciy or Cis-heterocycloalkyl, in particular piperidinyl, morpholinyl, 1,3-

30 diazacyclohexanyl, 1,8 diaza-spiro-[4,5] decyl, 1,7 diaza-spiro-[4,5] decyl, 1,6 diaza-
spiro-[4,5] decyl, 2,8 diaza-spiro[4,5] decyi, 2,7 diaza-spirof4,5] decyl, 2,6 diaza-
spiro{4,51 decyl, 1,8 diaza-spiro-[5,4] decyl, 1,7 diaza-spiro-{5,4] decyl, 2,8 diaza-



5spiro[3,4]octyl, spiro[4,3]octyl, spiro[3,5]nonyl, spiro[5,3]nonyl, spiro[3,6]decyl, spiro[6,3]decyl,
spiro[4,5]decyl, spiro[5,4]decyl, bicyclo[4.1.0}heptyl, bicyclo[3.2.0]heptyl, bicyclo[2.2.1Theptyl,
bicyclo[2.2.2jactyéghizzcio[5.1.0loctyl, bicyclo[4.2.0]octyl, octahydro-pentalepyk pstaby/giorsgdenyl,
decahydro-azulenyl, adamantly, decahydro-naphthajgnyl, 2-methylene-decahydro-naphthalenyl, or 2-
10 methylene-decahydro-naphthalen-1-y1; alkoxy, in particular C1-C6 alkoxy, e.g. CL, C2, C3, C4, C5,
or C6 alkoxy, preferably methoxy, ethoxy, propoxy, iso-propoxy, butoxy, iso-butoxy, tert-butoxy,
pentoxy, or hexerioalRaky ditapt].irk pardicakasiOrb{C 8 hlkaiC B B6 dilleghspign e thdayyhethyl diaza-

ethoxymethyl, p thoxyathyl, eth i, propoxyethyl,. methoxypropyl, ethoxypropyl,
or propoxypropygl?%%)%’regigogé g:’T;g y ‘yéqgw%%ﬁlggg}%%ﬁé#)(%#)g%ﬁ%tgha@lg%f) (&%%C?goﬁ" ,@8, C9,
;:_10, Cl ||, ck:112’ @m@rmm&é_fﬁhyﬁﬁamf?ﬁlg?t&ﬂbﬂﬂm” ; mn@f'zp}'i%lm_jdaﬂyargihiin&»é/i, |
iazacyclohexa diaz - e ,1;diaza-spiro- ecyl, iazaspiro-[4,5] decyl,
2,8 diaza—spiro[%:{ é]ﬁ%gégﬁ2ﬁg§%§é%§%%2%’f %e%%fggyg r§§§%%%jir8?§f}% é%‘égfl‘% yf%)“ 3%-%%%?5,41
decyd, 1,7 diazamspitecibylrdenyin®zgldinkaarp @lspirhid 543 mecy kvRighdiaza-spirgibsé Lodecyt, #8re
diaza-spiro[5,4] ' o[5S vk 1-aza-7,11-dioxo=spiro[5 decyl, . .
AR L T S B e e e A R D T
tet:jahydhroghien-3&@&@@%@5@&9@@@(&;@%@?%@%@0_-islaélﬁiﬁei?ﬂn;dhylézasg:lwﬂiyi-,qui‘n@xalinyI,
or decahydro-q ..analicycli ti m omprise pne or. maore etergatom
preferably seleﬁmgﬁﬁ%g%?oup (:ﬁo%’ss%l’s%tiEég{}%%t)z,i %%%l}g%{?fn parﬁgﬁfg?mp enﬁ’ eyeo u%cny ’
gi._,ﬁ-%i hydro pyrli diylopnsevetatipbicopyiti nl}}tm%}m%mﬂiymidyl?ﬂp&enyi, Taphthalenyl orl
ihydropyrazyl, - ,C ( nyl..cyclopentenyl, cyclo :
cyc)IIoheptenyI; iﬁﬁ%%éggﬁ?gﬁ %%%%Eéﬁﬁ%?ﬁ%@%ﬁ?ﬁﬁ&%&ﬁe 8%%#;/%%’%%%?’ (ilj;‘gf%y
furanyl, thienyl, exagieraiitoxazebhadisdd.oxpuieislyl, in2BuoxXatiazotdzeyiolyl, Ihiddealif],
pyrazolyl, 1,2,3-§i , thi ispthiazelyl. 1. iadiazel iadiazelyl,.pyridinyl,.
pyrimidinyl, pyrg?%%/?%kz%gtﬁg%?ﬁﬁglhz%%%%‘éﬁb}%’5%%3%%}%%@ io%?§§§¥? E BEhzo ﬁzr%fyl,
indolyl, isoindolyytsenpdthiehyh32tesirsthiedy, 4Hidataioly| | Behzitariayblyl  Penzofarolyl, 2-
indoxazinyl, 2,1 i oly othjgz ,2- 284 P2008/00 7
benzisothiazolyﬁ%ﬁ%ﬁ%%%éth%gggyf bh(ggég'?r% 6Iyl?%%§ﬁ§§ﬁso%%%%%w%i§£ k%ggg%%%??@]ﬁ

quihiéxalinyl, quirrRiZilngRze 73 raresaretiny indoxazinyheh2 drinzisgtaeplibn biiyzsibstieidd; L, 2-
preferably hydragan; Alkyi- i RasiquiaLGlst AU SnSokriGan 3 (e dodRy T &8 aliukipreferably
methyl, ethyl, propyl, |s_,o-propyf, 5b_uty|, iso-butyl, tert-butyl, pentyl, h%xyl; optlona{%? su%s{%;uted;
optionally substitgfggdiazinyl,  quinoxalinyl, = quinazolinyl, 1,2,3-benzotriazinyl, or 1,2,4-
benzotriazinyl; optionally substituted; preferably hydrogen, alkyl, in particular C;-Cs
alkyl, e.g. Cy, Co, G5, G4, Cs, or Ce alkyl, preferably methyl, ethyl, propyl, iso-propyl,
20 butyl, iso-butyl, tert-butyl, pentyl, hexyl; optionally substituted;
R is selected from the group consisting of hydrogen; halogen, in particular F, C], Br or [;
-NGy; -CN; alkyl, in particular Ci-Cs alkyl, e.g. Cy, Co, Cs, Cs, Cs, or Cg alkyl,
preferably methyl, ethyl, propyl, iso-propyl, butyl, ise-butyl, rers-butyl, pentyl, hexyl;
alkenyl, in particular C-Cs alkenyl, e.g. C,, Cy, Cs, C4, Cs, or Cg alkenyl, preferably
25 methenyl, ethenyl, 1-propenyl, 2-propenyl, 1-iso-propenyl, 2-iso-propenyl, 1-butenyl,
2-butenyl, 3-butenyl; alkynyl, in particular C5-Cq alkynyl, e.g. Cs, Ca, Cu, Cs, or Cq
alkynyl; cycloalkyl, e.g. Cs5-Cig-cycloalkyl, e.g. Cs, C4, Cs, Cs, Cr, Cs, Co, Cig, Ci1s
Cia, Ci3 or Cyg-cycloalkyl, in particular cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl, spiro[3,3theptyl,
30 spiro{3,4Joctyl, spiro[4,3Joctyl, spiro[3,5Inonyl, spiro[5,3]nonyl, spiro[3,6]decyl,
spiro[6,3]decyl, spiro[4,5]decyl, spiro[5,4]decyl, bicyclo[4.1.0Theptyl,
bicycio[3.2.0Theptyl, bicyclo[2.2.1Theptyl, bicyclo[2.2.2]octyl, bicyclo[5.1.0Joctyl,
bicyclof4.2.0Joctyl, octahydro-pentalenyl, octahydro-indenyl, decahydro-azulenyl,
adamantly, decahydro-naphthalenyl, 2-methylene-decahydro-naphthalenyl, or 2-



126 is selected from the group consisting of is selected from the group consisting of hydrogen;
halogen, in particular F, Cl, Br or I; -NOZ2; -CN; alkyl, in particular CI-Cs alkyl, e.g. Cl, C2, C3, C4, C5,

or C6 alkyl, weeteeaphsmethyl, ethyl, propyl, iso-propyl, butyl, iso-butyl, tert-Rutyl-pabylehaxyl; alkenyl,
in particular C1-C6 alkenyl, e.g. Cl, 10 C2, C3, 04, ? or C6 alkenyl, preferably methenyl, ethenyl,

1-propenyl, 2-propenyl, 1- iso-propenyl, 2-iso-propenyl, 1-butenyl, 2-butenyl, 3-butenyl; cycloalkyl, e.g.
03-014- cycloalkyl, e.g. C3, C4, C5, C6, C7, C8, C9, CIO, C11, C12, CI3 or C14-cycloalkyl, in
particular CyC|0Dmﬁklenﬁﬁbbﬁhkmmﬁmylcﬁmﬁh%M@Q@b@ﬁl&hl%@?@%ﬁh&@k@lo@gnﬁh Ca,
cyclodecyl, spiro 3 tyI pir C |ro (4, Thlctyli]15sp|ro[3 ,5]nanyl, spiro[5, 3]nony|
spiro[3,6klecyl, s ro Eﬁ ?j) ‘3%’8%%/? P&Tglﬁ’fé’e&} By SO THEBEpPOxY, butoxy,

bicyclo[3.2. 0Theg%myplo{aa;a?&ibﬁptsﬁeﬁn@yquii E:2000tyhl bisyeintd, LPlectbunieyc|of4. 2iRiestyl,
octahydro- penta ggydro inden %I deca{h ﬁro azulenyl, adamantly, decahydro-na hthalenyl 2-

methyl ene- deca h&1EnyP P9 ArE Y e nd Ry o n AprRRAIERE 7Y, 1m961%?ﬂ¥”‘
particular C1- c%aimyw% Glidp2x@3n @4, GhiarGeralkaxy, af@fﬁyawynet@@xypﬁﬁs@%ypwoxy,

iSo-propoxy, but iso-hut tert pento I hexoxy; oxyalkyl in artlcular C1-C6
alkoxy-C-C6 a|k§\€%fac¥ﬁ h%i %fﬁo‘%?ﬁﬁ%‘f E}Hféiﬁn SrametioxfethGh: Sthdxyethyh
Er?poxyetryllkm@ﬁoxmsoaf &Wg&t%i@métg@éigwp@&ypgﬁﬁﬁyiuhﬁ*tg%p&ﬁtgﬁﬂyﬁl x@&pﬁ&i@ﬂlli |12§~
eterocycloalky or erocycloa in
particular plperld‘?ﬁﬁj% %é‘ﬁﬁ%ﬁﬁﬁ?’l 1ﬁ§ %ﬁ&éfgéék%3¥18 fia‘a%fnﬂi’lfﬁ &t i \I{ 1aza-
glzza spiro-[4, ?st Al5P dimza- Qlﬂoéiéz%}ﬁﬁﬁ% 31?% ¥ smmma}mﬂw f‘?ﬁﬁ Spir Qifh&]g)di]cyl
Za-spiro azaspiro aza iro
deC)T/]I 2,7 diaza-’ ?%ggf’ré/!S&f]cﬁqécéf%M Epd]r&i ‘%% dr%¥ee 75%7180? zgg‘]g%?%féﬁe&é' gi%z 11-
dioxo-spiro [5 5}1@&1@9@@1 c&@ﬁz&b‘lc&mﬂa—[ﬁ)ﬁ%m}t%cﬁ teymhiidrafisaot2, 4)}| d&tﬁﬁ,hsldfoii‘lﬁaﬁk3

-yl, tetrahydrothle rothi en-3 -yl piperazin ecahydro, olln
decahydro- |squ|RoPi1/yfﬁd %h ?ﬁ(a)‘z 837 riox )?(I) e g%zﬁf % gq‘ nﬂ %(% awgﬁégc’ﬂg]é%t%rﬁl’whlch
may comprise omhydmé;fmt@g&;mﬂ@i@ﬁ@&&ﬁﬁﬁ]&@ﬁﬁ@t&%wﬁm%%ﬁﬁ&@r@}ﬁ@bbfyl

selected from the. fO S art|c Iar 1,2-
dihydropyridinyl, R%e Ea%gl%ﬁ?a yrrci} iy 0 1 i’ 4d rop%%&ﬁl/?lfgl decahydro-quinoxalinyl,
15 or decahydro- qulnazohnyl an ahcychc system which may comprise ong or more

heteroatoms preferably selected from the group consisting of O, S, or N; in particular
1,2-dibydropyridinyl, 1,2,5,6-tetrabydropyridinyl, 1,2,3.4-tetrahydropyridyl, 1,2-
dihydropyrazyl, 1,2,3,4-tetrahydropyrazyl, cyclopropenyl, cyclobutenyl,
cyclopentenyl, cyclohexenyl, cycloheptenyl; aryl, in particular phenyl, naphthalenyl or
20 anthracenyl; or hetercaryl, in particular furanyl, thienyl, oxazolyl, isoxazolyl, 1,2,5-
oxadiazolyl, 1,2,3-oxadiazolyl, pyrrolyl, imidazolyl, pyrazolyl, 1,2,3-triazolyl,
thiazolyl, isothiazolyl, 1,2,3-thiadiazolyl, 1,2,5-thiadiazolyl, pyridinyl, pyrimidinyl,
pyrazinyl, 1,2, 3-triazinyl, 1,24-triazinyl, 1,3,5-triazinyl, I-benzofuranyl, 2-
benzofuranyl, indolyl, isoindolyl, benzothienyl, 2-benzothienyl, IH-indazolyl,
25 benzimidazolyl, benzoxazolyl, indoxazinyl, 2,1-benzisoxazolyl, benzothiazolyl, 1,2-
benzisothiazolyl, 2,1-benzisothiazolyl, benzotriazolyl, quinolinyl, isoquinolinyl, 2,3~
benzodiazinyl, quinoxalinyl, quinazolinyl, 1,2,3-benzotriazinyl, or 1,2,4-
benzotriazinyl; optionally substituted; preferably hydrogen, alkyl, in particular C-Cg
alkyl, e.g. Cy, Cy, Cs, C4, Cs, or Cg alkyl, preferably methyl, ethyl, propyl, ise-propyi,
30 butyl, iso-butyl, rerr-butyl, pentyl, hexyl; optionally substituted;

R’ is selected from the group consisting of hydrogen; halogen, in particular F, CI, Br or [;
-NOy; -CN; alkyl, in particular C-Cg alkyl, e.g. Cy, Gy, Cs, Cs, Cs, or Cg alkyl,
preferably methyl, ethyl, propyl, iso-propyl, butyl, iso-butyl, fer¢-butyl, pentyl, hexyl;
alkenyl, in particular C;-C¢ alkenyl, e.g. C;, Cy, Cs, Cy, Cs, or Cg alkenyl, preferably



dihydropyrazyl,1,2,3,4-tetrahydropyrazyl,cyclopropenyl,cyclobutenyl, cyclopentenyl, cyclohexenyl,
cycloheptenyl; aryl, in particular phenyl, naphthalenyl or anthracenyl; or heteroaryl, in particular

furanyl, thiegyl 2exazedyteisoxazolyl, 1,2,5- oxadiazolyl, 1,2,3-oxadiazolyl, pyirelykimigazelyl, pyrazolyl,
1,2,3-triazolyl, thiazolyl, isothiazolyl, 1,2,3-thiadiazoly, 1,2,5-thiadiazolyl, pyridinyl, pyrimidinyl,
pyrazinyl, 1,2,3-triazinyl, 1,2,4-triazinyl, | -benzofuranyl, 2- benzofuranyl, indo | yl, isoindolyl,
benzothienyl, 2-benzothienyl, 1H- indazo lyl, 10 benzimidazolyl, benzoxazolyl, indoxazinyl,
2,1-benzisoxazahdtsank otthiezaly 1+ @elngbﬂsmhjmnglyllst-bmlmfsgthla-zcﬂyprbmmniatmkﬁhyl

quinolinyl, isoq li dlaz |nox UI yI 1,2.3- Vs yl,.or 1,2, 4-
benzotriazinyl; ?né) %y"su 5119 pre er ly’ ﬁy?f’og}é‘% bar%c%&far ¢1-& @1@1 '(’O
ﬁs C4, Cs, or @tiaoak@yl ﬁn@;‘é?am;f Eratbytietigl] pmmminm%pi&ﬂmtwmoﬁmm clsmiebuﬁyi/ﬁpentyl
exyl; optlonallys tltut d; or R3 an d R4 togeth rfor a heter oal eferab
C5-C14- heteroq}’ccl §1 F c é\g}%&éy% 085@’&1& y&%neﬁz ’legr%)@%}' terd %ﬁﬁ? %}‘
partigular, ImIda@nh@lﬁﬁwm@ldla@ﬁowblwxﬂmylszﬂraEaﬁm»dlowmmﬁﬁnbdﬂcahw@Lﬁﬁt&mﬂinyl an
alicyclic system co two nitroge icated.in f (N an Whl ise
one or more further | Ii%)re’(%’rgogaﬁms pre ﬁ %?Qs tg &d front! fﬁ&r%&%%hgstlr% 8 ﬁi rT%%‘erably
ab,6,7,8,9, 1Bickem{12. ﬂihﬁpbﬁged)ai}@e[lﬁ 2u’ﬁﬁlsy@tbmbmyph@:alaﬁcmwdr@npuﬂ@{zﬁly(}]ecgyi
1,2-dihydro |m| r|m| dihydro r| |d| dihydro rlmldn ,,2,3-
dihydro-1H- benzm?ﬁdggg)@ ’dlﬁy(ﬁ%’%rﬁ @m51 14 5 Qﬁ% Yfééénggﬂlhggg%g Azl }4
2511-1- |m|dazopﬂ,@wwwlmw¢dwﬁrmdmwm@a:no[hy%en}qasimﬁwdsﬁb ~papitieleiy R6 eandZRG
tog er form a | C3 c4 C C11,
g Cl3orC1 cycﬁé ?Bln parti g%g%c opro &i{ 5uty a’c?f/lgl%lgrénti/l %%giyl cyc‘lo ébtyl
cyclo[octygl cycldboriv, @cl@&ﬁlmw[ﬁﬁfﬁm&wmmm{&ﬁw wﬂWﬁ]MWIMSEB}me
spiro[5,3]nonyl, irQl3,6]de ir piro L )
bicyclo[4.1. OThe:%)gt {%%Jié%%eg%%g ?’%;(c% 1%{%63&5 e%ty?%%ﬁ{ [?Z%fggtﬁy b%/g%[?(fﬁoctyl,
bicyclo[4.2.0]octyl; GQtahiyﬂko@gntmmmaﬁydroaﬁmmeﬁedahmmazmeﬁ%,admﬁa:mﬁh}’i,
decahydro-nap ah ny - .
methylene-deca %@ﬁh (?x fer(;)égg é}g@? ?}gﬁg éﬁé’%ﬁﬁ@%ﬁoc%loﬁg}’f’,{)%o?yl’
2006/128730P61'EIE1©Q§)@8M15@ 2@3@%4@@8@)’@5&1@;& €z €8,C9E 106 CHIE 1, €13.6¢n1,
Cirheterocycloalkyl, in~particul ne ZA~Spiro;[4,5]
decyl, 17d|azag§|g/|roq[:4?*5 %?ecg‘lrplt%% %%%%45 dg%ﬁ?’cgf gizd %ﬁg gglro[d m& fﬁéﬁ; s
diazaspiro[4,51 dieeytyrleldaras gird[distaleryh- i49}jmlsdlr'6mwét§ﬂ (4 ﬂoﬁé@ﬁlspﬁsﬁ {Bag%decyl,
2,8 diaza'SpirolL%g%o‘iﬁ@é[pmJ%P'%zﬁ‘ EPA.E%[»'Q Qofiﬁﬂ"déc?id'?zﬁ%’m eyl 3.4 dﬂ'a@%ﬁﬂmf’ Al

decyl, 1-aza-7 5] Undecyl, 4 diazabicyclo[2.2.2] oct -yl, tétrahydrofuran-2-yl,
tetrahydrofuranw[ﬁeﬁhﬁ?é?btﬁ@n@%témﬁﬁérﬂrﬁéﬁ% Wi pi M%W@ééﬁyé%ﬁhlﬁ&r@lﬁm‘

decgycro-soqyaglipyl g fpydﬁw%M%%Mf%@my@@%m@iw5 gﬂag 10 maygomprise

one or more het roatoms preferably selected from the group consisting of articular
1,2-dihydropyridipiyh[£,4]5i6cdtrhtiyérdgyridiayp- m@ﬁﬁi&r&%}owﬂégﬂz@%& ﬁ%?o%?%@z%fﬂ
,2,3,4- tetrahydr@%ﬁ;x}o@{%@?@%{kmm&;wl .Y SlaRgRieRYh cySlonexemh ysiahapteny!; aryl,
in particular phenyl, naphthalenyfl or anthracen%/l or heteroaryl, in particular furanyl, thienyl, oxazolyl,
piperazinyl, decahydroquinolinyl, decahydro- 1soqu1nohnyi decahydro- qumoxannyi,
or decahydro-quinazolinyl; an alicyclic system, which may comprise one or more
25 heteroatoms preferably selected from the group consisting of O, 8, or N; in particular
1,2-dihydropyridinyl, 1,2,5,6-tetrahydropyridinyl, 1,2,3,4-tetrahydropyridyl, 1,2-
dihydropyrazyl, 1,2,3,4-tetrahydropyrazyl, cyclopropenyl, cyclobutenyl,
cyclopentenyl, cyclohexenyl, cycloheptenyl; aryl, in particular phenyl, naphthalenyl or
anthracenyl; or heteroaryl, in particular furanyl, thienyl, oxazolyl, isoxazolyl, 1,2,5-
30 oxadiazolyl, 1,2,3-oxadiazolyl, pyrrolyl, imidazolyl, pyrazolyl, 1,2,3-triazolyl,
thiazolyl, isothiazolyl, 1,2,3-thiadiazolyl, 1,2,5-thiadiazolyl, pyridinyl, pyrimidinyi,
pyrazinyl, 1,2,3-triaziny!, 1,2,4-triazinyl, 1,3,5-triazinyl, I-benzofuranyl, 2-
benzofuranyl, indelyl, isoindolyl, benzothienyl, 2-benzothienyl, 1H-indazolyl,

benzimidazolyl, benzoxazolyl, indoxazinyl, 2,1-benzisoxazolyl, benzothiazolyl, 1,2-



15 isoxazolyl, 1,2,5-oxadiazolyl, 1,2,3-oxadiazolyl, pyrrolyl, imidazolyl, pyrazolyl, 1,2,3- triazolyl,
thiazolyl, isothiazolyl, 1,2,3,-thiadiazolyl, 1,2,54hiadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl,
1,2,3-triazinylp badedtigaziny 1, 1,3,5-triazinyl, 1-benzofuranyl, 2-benzofuranycingehdsdanpndslyl,
benzothienyl, 2-benzothienyl, 1H-indazolyl, benzimidgzolyl, benzoxazolyl, indoxazinyl,
2,1-benzisoxazolyl, benzothiazolyl, 1,2- 20benzisothiazolyl, 2,1-benzisothiazolyl, benzotriazolyl,
quinolinyl, isoquinolinyl, 2,3- benzodiazinyl,quinoxalinyl,quinazolinyl,1,2,3-benzotriazinyl,or1,2,4-
benzotriazinyl; optivnstihisabitituded md tuthbondyin dieatedaydhe, dashetdiie mayihe presepor not,

preferably this bBQrgzk? é,ﬁesen rﬁ(g cl) ;indmateﬁdefgom Ias(lb%ﬁ%ocaz?;\gg)% g{%v étlec;]r%l]l eta% merlc

forms, i.e. isothiourea fo ‘are possi erel e bordis C

atom and either iofithe i'" ém@tmnsiiy hesetiawtdmentfablysiardragsa, C&i%ﬁ[lﬁ@@)ﬁ'ﬂiéh&ﬁ(&ﬁ@gt
invention. Whet | campeun pr| presen n the urea,or isothiourea form will
depend on the g%%£ ps%\é\ %h?hg eg ective 3 %}éﬁég 510 Sm}j tg Pet%y} Propys, 15 O“pmpyq]
200&128730PCH'UE’E’Z@GSL@@BI.@@B@ﬂJpeWieE*mmyi op‘iwnaﬁly substituted; optionally substituted;

RS is selected from the group consisting of is selecied from the group consisting of
hydrogen; halogen, in particular F, Cl, Br or I; -NOy; -CN; alkyl, in particular C;-Cg
alkyl, e.g. Cy, Cy, C3, Cy, Cs, or Cs alkyl, preferably methyl, ethyl, propyl, iso-propyl,
butyl, iso-butyl, fert-butyl, pentyl, hexyl; alkenyl, in particular C;-Cs alkenyl, e.g. C;,

10 Ca, Cs, Cy, Cs, or Cs alkenyl, preferably methenyl, etheny!, 1-propenyl, 2-propenyl, 1-
iso-propenyl, 2-iso-propenyl, 1-butenyl, 2-butenyl, 3-butenyl; cycloalkyl, e.g. C3-Cia-
cycloalkyl, e.g. G35, Cq, Cs, Cs, Cr, Cg, Co, Ciro, Ci1, Cra, Ciz or Cia-cyeloalkyl, in
particular cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyeloheptyl, cyclooctyl,
cyclononyl,  cyclodecyl,  spiro[3,3theptyl,  spiro[3,4Joctyl, spiro{4,3]octyl,

15 spiro[3,5]nonyl, spiro[5,3Jnonyl, spiro[3,6]decyl, spiro{6,3]decyl, spiro[4,5]decyl,
spiro[5,4]decyl, bicyclo{4.1.0]heptyl, bicyclo[3.2.0]heptyl, bicyclo[2.2.1Theptyl,
bicyclof2.2.2]octyl, bicyclo]5.1.0Joctyl, bicyclo[4.2.0Joctyl, octahydro-pentalenyl,
octahydro-indenyl, decahydro-azulenyl, adamantly, decahydro-naphthalenyl, 2-
methylene-decahydro-naphthalenyl, or  2-methylene-decahydro-naphthalen-1-yl;

20 alkoxy, in particular C;-Cs alkoxy, e.g. Cy, Cy, Cs, C4, Cs, or Cg alkoxy, preferably
methoxy, ethoxy, propoxy, iso-propoxy, butoxy, iso-butoxy, ferf-butoxy, pentoxy, or
hexoxy; alkoxyalkyl, in particular C;-Cs alkoxy-Ci-Ce alkyl, e.g. methoxymethyl,
ethoxymethyl,  propoxymethyl, methoxyethyl, ethoxyethyl, propoxyethyl,
methoxypropyl, ethoxypropyl, or propoxypropyl; heterocycloalkyl, e.g. Ci-Cyy-

25 heterocycloalkyl, e.g. Cs, Cy, Cs, Cs, C7, Cg Co, Cro, Ci11, Cra, Ci3 or Cig-
heterocycloalkyl, in particular piperidinyl, morpholinyl, 1,3-diazacyclohexanyl, 1,8
diaza-spiro-[4,5] decyl, 1,7 diaza-spiro-[4,5] decyl, 1,6 diaza-spiro-[4,5] decyl, 2,8
diaza-spiro[4,5] decyl, 2,7 diaza-spiro[4,5] decyl, 2,6 diaza-spiro[4,5] decyl, 1,8 diaza-
spiro-[5,4] deeyl, 1,7 diaza-spiro-[5,4] decyl, 2,8 diaza-spiro-[5,4] decyl, 2,7 diaza-

30 spiro[3,4] decyl, 3,8 diaza-spirof5,4] decyl, 3,7 diaza-spirof5,4] decyl, 1-aza-7,11-
dioxo-spiro}5,5] undecyl, 1,4-diazabicyclo[2.2.2]oct-2-yl, tetrahydrofuran-2-yl,
tetrahydrofuran-3-yl,  tetrahydrothien-2-yl,  tetrahydrothien-3-yl,  piperazinyl,
decahydroquinolinyl, decahydro-isoquinolinyl, decahydro-quinoxalinyl, or decahydro-

quinazolinyl; an alicyclic system, which may comprise one or more heteroatoms



R7, R8, R9 and RI are in each instance independently selected from the group consisting of 5
hydrogen, halogen, in particular F, Cl, Br or I; -NO2; -CN; -OR13; -NRIIR12; -COORI3; -CONRI IRI2;
-NR"CORTRiohR2GRE3; -NR"CONRIIR17; -NR17802A; -COR13; -802NRHR &5 :060660R13;
-CRI3R140H; RI30H and A, preferably hydrogen; R’ %nd Ri2 is each independently selected from the
group consisting of hydrogen, alkyl, in particular CI- 8: alkyl, e.g. ClI, C2, C3, C4, C5, or C6 alkyl,
preferably methyl, ethyl, 10 propyl, iso-propyl, butyl, iso-butyl, tert-butyl, pentyl, hexyl; alkenyl, in
particular C2- Corafset edetie Cfanﬁi4th€5gmu§6:aﬁsmMgptﬂT®atﬁy ethenylid - pa@@@ﬂyi 2;2-
propenyl, 1-iso-pt yl, 2-iso-, prop but 2-bu %I yl; 4, C5,
or C6 alicynyl; ¢ ggfﬁwr mgrtlcul C,I% ‘k’Vf’%elé‘ lugﬂ? é’%eif%yézf %@géQ Ci[ . C11,
C12, C13 or Cirdyigl@atioghapyparticulae, Gy@lmmfﬂ@dmwrﬁxylpbutylgﬁycgﬁﬁpeﬁm,cyclohﬁmb&yﬁ@beptyl
cyclooctyl, cyclonon [, cyclodec E |ro 3 3Th octyl 4,3)octyl, s icgé%S'n} nyl,
spiro[5,3]nonyl, Ept Fc?% yF}é’ e%ﬁ’% ﬁ%ﬁ%% I”‘%B ; I%%W%l&%l[& .if.!@'?ﬁgptyl,
bicydlo[3.2.0Thepiy:deieygiof?. w‘émmy 1blwt®:£21&faiﬁ@hﬁ bamessi9[5dx@i@¢w,l ibisyelsld, 21 lastyl,
octahydro- pentalen hy den hydro Ien 20 aman

ecayiomap BB erel G SRAEDY, CoEMere Aoyt S cal &8 et ca,
C9, CH), C11, Gh2z6118 QE@M&ESI&OQ&@JM&H}&@@HICul;aﬁﬂmeﬁlﬁmyimpmhbhyyl,pymm},dmyl

1,3- dlazacyclohexane ir 1,7 diazas 5J decyl, diaza-spirp-[4,5]
decyl 2.8 SiasaBSTRRNE] dhchr TP G TR 2 8 PR o1 SO, | 2
diaza-spiro-[5,4hdeeytudadviliazad o2y spmﬁﬁé]wecwe&&m spirér¢bélideayl, 2 YEEI-IMESWIQ[S 4]

dec 3,8 diaza lroJ)Eni decyl, .3, 7d|aza irg dec za 7.11- d|o 0-Spir cyl
dlazéblcyclo[z 2% é qé'%; %zfo}fura ~2- I{% Fany fo#ﬂranyrfz e?ra idtI%ethy ,‘?L a%’?fd)rid lenyl,
piperazinyl, decakbuyel '(mu'wnm mmmmmmpbaytdﬂamﬁydrmumg)gdhnthumo!myi 2,3-
decahydro- qum?}zollnxl ryl, in partlcula enyl 3Onag1h Ien)ilﬁ) gglthra Iieteroaryl 'E

a
particular furany enfﬁz %azolﬁu@%%c(azo{}/l 15% oxaénzirzblyl %%O azoy"I yrronI |r‘n|HazonI

pyrazolyl, 1,2,3- bW@@%W&&@H@WE&W%ﬁ@&Bﬁ&&%W&Mﬁg&Haw@L |soigbua1mij,dr Ci-Cs
1,2,3,-thiadiazol 2 5-thiad yl, y 2 4 triazinyl,
1,3,5-triazinyl, 1%1%201%:%3/?? %é @g:fur%inyl 1 d{% élom eéﬁllziﬁh (LT gy i
IH-ihElazolyl, berbnmﬁdaadiy%eamdxm@hﬁamﬂbiawiybﬁmm@msbmmbﬁ benzothlazolyl 12
5ben2|soth|azﬁ) e}/I sben dz%@ :jmaztglé(r t%%rglzotgat;p Iy(g%aqg %Ilnogn ﬁetQFo P%

2, azmy aratk 1 C6

qumoxallnyl qumazo n?ﬁl enzotrlazm pre
aralkyl, e.g. C1,€32, C8, C4, C5, Gk, OBgar@IIQyICoti,td@]ﬁth@BfOPm@;héﬁm@rybimlﬁaincmammm

lyl, 1,2,5- o I I i 1,2,3-trig
![?I?a)l(zaozlslylsothlazo éﬁzﬁzc%x' 1I‘naczi1 5700 %gaééoghh iyoly yrl y% (%}%%é?%h’ ; py?azr:n%/%%dllg
1,2,3-triazinyl, 1@idaricznny,ah, ais.:mazmymmmmmmma ﬂﬂm@a@cﬂwmemimmmﬁomuia
d l, 2,1 I inolinyl
indagazinyl, 2 gﬁoenzg,@%s%ﬁ% %&WS&I@%%&I 2id-nRENZISItiBZR gfnyl Or?fg%@éyéd%ﬂ? inyl,

isoquinolinyl, lazinyl,"quinoxalinyl, quinazo |nyI 1,2,3-benzotri 2,4-benzotriazinyl,
optionally the group con&stmg of O, S, orN preferabiya S 6,7,8,9, 10, 11, or 12 membered

alicyclic ring system, in particular dihydro-imidazolyl, e.g. 1,2-dihydro-imidazolyl,
dihydro-pyrimidinyl, e.g. 4,5, dihydro-pyrimidinyl, 1,2-dihydropyrimidinyl, 2,3-
dihydro-1H-benzoimidazolyl, 2,3-dihydro-1H-imidazo[4,5-c]pyridinyl, 2,3-dihydro-

25 1H-imidazo[4,5-d]pyridinyl, or 6,7-dihydro-5H-imidazo[4,5-c]pyridazinyl;
or wherein R® and R°® together form a cycloalkyl, preferably C3-Cj4-cycloalkyl, e.g. Cs, Ca,
Cs, Cs, C7, Cg, Co, Cro, Cr1, Ciz, Cis or Cig-cycloalkyl, in particular cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl,
spiro[3,3Theptyl, spiro[3,4Joctyl, spiro{4,3}octyl, spiro[3.5]nonyl, spiro[5,3]nonyl,
30 spiro[3,61decyl, spiro[6,3]decyl, spiro[4,5]decyl, spiro[5,4]decyl, bicyclo[4.1.0Jheptyl,
bicyclo[3.2.0Theptyl, bicyclo[2.2.1Theptyl, bicyclo{2.2.2}octyl, bicyclo[5.1.0}octyl,
bicyelof4.2.0octyl, octahydro-pentalenyl, octahydro-indenyl, decahydro-azulenyl,
adamantly, decahydro-naphthalenyl, 2-methylene-decahydro-naphthalenyl, or 2-
methylene-decahydro-naphthalen-1-yl; heterocycloalkyl, e.g. C3-Cis-heterocycloalkyl,



15substituted; R13 and R14 is each independently selected from the group consisting of hydrogen;
alkyl, in particular C1-C6 alkyl, e.g. C1, C2, C3, C4, C5, or C6 alkyl, preferably methyl, ethyl, propyl,
iso-propyl, butylsise-hutd, tert-butyl, pentyl, hexyl; alkenyl, in particular C2-g2q aaiyls&86C2, C3,

C4, C5, or C6 alkenyl, preferably ethenyl, 1-propeny,2- 20 propenyl, 1-iso-propenyl, 2-iso-propenyl,
1-butenyl, 2-butenyl, 3-butenyl; alkynyt, in particular C2-C6 alkynyl, e.g. C2, C3, C4, Cs, or C6 alkynyl;
cycloalkyl, in particular C3- C14-cycloalkyl, e.g. C3, C4, C5, C6, C2, C8, C9, C10, C11, C12, C13 or
c:1z|1 cycloi'allkyl |m§m§m@@§%@mp%@®%ﬁw‘ gy@lg,peﬁftsdr]m@ﬂlb?s%;@@m%apm pRYekestyl,
cyclononyl, cyclode ro ocC iro spjr no
spiro[5,3]nonyl, Bj§if %ﬁ@ﬂlecﬁp %8?%{% glgcfg %[ﬁ gy% %ﬁ‘% sﬁ ﬂ:fijffﬁ?éptyl
bicyclo[3.2. 01hes.pyquIaiecax;unepmﬁz%@pm%mmtyl tln,@y@@@sl@mwm@m 2Gas.
octahydro- penta en ta 0- ecahy adamant phthalenyl;
heterocycloalkyl’ % éé %@é%lyﬁ égro‘%%% %é) %3‘ ¥ glipzg- S@V)Ogé%zig gy_LO 13 844212,
C13 %r C14- hetepmy@ﬁga k@bdyﬂlpawo@iﬁiampﬁﬁqﬁﬁ] rﬂwﬁhcﬁ Nylidz3-sgieciytldbexanss 1dza-
diaza-spiro-[4, 5 ec 7 d| decyl 2, a- decyl,
2,7 diaza—spiro[ Xéc@ 3[’33% Gc}i% df%/ dlizag gnﬁ ‘[% ﬁT%’éBVIOf‘LS *ﬁﬂﬁ]é%p i%’%
3sgg';ssgsszmﬂ&?%%fW@ﬂa e s
ec za i0XQ-spi ec
1,4-diazabicyclo ?’Eﬁfgc - - “%é%’ ahy %%1 ﬁé@%ydroﬁﬁgﬁww ahya%?ﬁ%’r‘%f)qu )z/lolmyi
tetrahydrothienyfiepiderhzinybgdacdndreauinodimytydecalivielyh- isodiiniolitnd - glacahyidket g uinhiinyl,

decahydro- qumazolln alkox pin articular CI-C6 alkox C or 5 C6 .alkoxy,
preé361 erably methox;?’ étgho%y, p%opo‘gyfqg%g§reggrooxa§?glut8x%/%,elrsa‘§l S%?(%%%%?%ut%@(ygp%if‘ﬁocfﬁs}‘ rllﬁ‘éxoxy,

aryl, in partlculanf)bbrﬁglpnaﬁ,hﬁnq:imi)dmmrahﬂ}r.h'hgdmpmmgpr@‘érém@fcﬁﬂy%wm&myb 4,2314-C2,
C3, Ca, C5, or aralkyl: heter ar articular fur. nyJ e olyl isoxa

1,2,5- oxadlazolyf?’hi g}/g) a gz’ol yrro¥§/£lr it Efo’lyl p%/‘rrgalz{]o%fa{“éﬁoﬁ*az@fﬁ thcééloﬁ/rl?p enyl,
isothiazoly1, 10dy@l&ttmmyiﬁazpb}hpb;%}maﬂlﬂnhb&awlrl@Mewmﬂnwmyramydmmﬁaﬁemﬂyl,
1,2,4-tr|az!nyl bs# zm l, 1- be %fc%ra yI detn%gfé,rz,o l, 'ngobé |s md%xb 87‘(=enzclth|e?¥Pl L

2-benzoth|enyl Acfas olﬁ ben2|m| blyf enzox oxazmy ensisoxazo

beriZbthiazolyl, mmdﬁﬁﬁzommmenzzsmmmwmmummmmubnnmmwnbw
2,3-benzodiazinyl, 15quingxalin quin olinyl , trla inyl, enze trlazm
-NRIIRI2; Ais seél{-ea%egj?lfomIt?*i?eylgbuﬁ%%%nss %r ’I?(Sl?nln 5%1% r&lar%ljgégm%afoeyg’ Cg 8‘?}! 3,
C4, Cs, or C6 alpytipréfeyabibyrasithyl, hﬂl%xm@w lédﬁfﬁpwfbdtyhhﬁﬁmwwmrl-bm}bfpmyl
hexyl; alkenyl, ”i %aeglz%% ]ICIBngolfep ylis%i%dgi%?l,c%ex?z%’tﬁéﬁyl, 2-benzothienyl, 1H-indazolyl,

benzimidazolyl, benzoxazolyl, indoxazinyl, 2,1-benzisoxazolyl, benzothiazolyl, 1,2-

20 benzisothiazolyl, 2,1-benzisothiazolyl, benzotriazolyl, quinolinyl, isoquinolinyl, 2,3-
benzodiazinyl, quinoxalinyl, quinazolinyl, 1,2,3-benzotriaziny!, or 1,24-
benzotriazinyl; optionally substituted

and
the bond indicated by the dashed line may be present or not, preferably this bond is

25 present. In above indicated formulas (1) and (1II) two additional tautomeric forms, i.e.
isothiourea forms, are possible wherein the double bond is located between the carbon
atom and either of the nitrogen atoms. These tautomeric forms are also comprised by
the present invention. Whether a given compound will primarily be present in the
thiourea or isothiourea form will depend on the groups flanking the respective

30 nifrogen atom.

in a further preferred embodiment of the method of the invention, the potential antagonist has

a structure according to formula (IV) or is a tautomer thereof:



20 C5, or C6 alkenyl, preferably methenyl, ethenyl, 1-propenyl, 2-propenyl, 1-isopropenyl,
2-iso-propenyl, 1-butenyl, 2-butenyl, 3-butenyl; alkynyl, e.g. C2, C3, C4, C5, or C6 alkynyl; cycloalkyl,
in particulan@B2@k4reycioalkyl, e.g. C3, C4, C5, C6, C7, C8, C9, CIO, C11 pcta:redis /03156
C1l4-cycloalkyl, in particular cyclopropyl, cyclobutyl, cyélopentyl, cyclohexyl, cycloheptyl, cyclooctyl,
cyclononyl, cyclodecyl, 25 spiro[3,3]heptyl, spiro[3,4]octyl, spiro[4,3Joctyl, spiro[3,5]nonyl,
spiro[5,3]nonyl, spiro[3,6]decyl, spiro[6,3]clecyl, spf¥d[4,51decyl, spiro[5,4]clecyl, bicyclo[4.1.0]heptyl,
bicyclo[3.2.0]heptyl, bicyclo[2.2.1]heptyl, bie¥clo[2.2.2)octyl, hicyclo[5.1.0]octyl, bicyclo[4.2.0]octyl,
octahydro-pentalenyl, octahydro-indenyl, deca agttemiil adamantly, decahydro-naphthalenyl;
alkoxy, in particular C1-C6 alkoxy, e.g. C1, C2, |3 C4, Ch, or C6 alkoxy, preferably methoxy,

. ‘ FgXy, pentoxy, or hexoxy; alkoxyalkyl, in
ggjyli'bthoxymethyl, propoxymethyl, methoxyethyl,
ethoxyethyl, propoxyethyl, methoxypropyl, ethoxyprapyl, or propoxypropyl; heterocycloalkyl, e.g.
C3-Cl4-heterocycloalkyl, e.g. C3, C4, C5, C6, C7, €8/C9, CIO, CI I, WO
20(18/1287%0PCT/EP2008/03156 33 C12, CI3 or C14-heterocycloalkyl, in particular piperidinyl,
morpholinyl -3 diazacyclohexane, 1,8 diaza-spiro-[4,51 decyl, 1,7 diaza-spiro-[4,5] decyl, 1,6
diazaspiror{4, B deéyin2, & Giazaispiald bitdesyindcheidzarspiai4nd deeyli Geiagasnicaidab] skecyl,
1,8 digza-spiro-[5,41 decyl, 1,7 diaza:-spiro-[5,4] decyl, 2,8 diaza-_5 spiro-[5,4] decyl,.2,7
Giazaceniol.4] é%fﬁ%‘?%id %&Bir&&,&?ﬁ%&@%{ N2 a?jzi%bi%[5§a]" e 'a;‘?g,/%faiagﬂ&ié&%[5,5]
undecyl, 1,4-diazabie@8lb2.Z.)set Rkyt; tetmtydiettiraniz Vicerihydmflcmyiriérdhysmbianyl,.:
tetrahydrothienyl, pipgiazigyl,.deeahydroquinalinyl, de (o5 inolinyl, deeahydro-quinoxalinyl,
decahydro-quinai(g yI,’éﬁéﬂ cyeli sy§é%hic#§a%w%k%%§g%%%&‘é@ ?%Pé?%’gf&%@;e.g. 1,
2, 3, or 4, pitferdliy seleatddifropdhdgrougkonsisting:ahe, Sees ddnitspapiconlaydrzeihydeonymdinyl,
1,2,5,6-tetrahydropyridinyl, 1,2,3,4- tetrahydropyridyl, 1.2-dihydropyrazyl, 1,2,3,4-tetrahydropyrazyl,
cyclopropenyl, C)Pt:%f)cu %ﬂ%ny ,‘éyélé&éfz’teeh%/‘yl% c%c}hg‘e#;\’, @Clgﬁ%éﬁﬁ’ﬁﬁéﬁaﬁ’gﬁﬂ%@ Eh%%ﬁf
naptthalenyl or gnthrgcenyipming ihétesdalsd; botphricubuifilraylyhinoyy oxdzakl, id pistesiaolgh-
1,2,5-oxadiazolyl .1,2,3-oxadiazolyl, pyrrolyl, imidazolyl, pyrazolyl, 1.2 3- triazolyl, thiazolyl
isothiazolyl, 1,2,£&h%5%3§%lﬁ’,gl, ,B-t%f’a iézo%r, Py n%%%m%‘ﬁ%ﬁa g?lra %‘ﬁ%y i’,fﬁfﬁé@?ﬁ’%’l,zm
1,2,4-triazinyl, 1,Bibreiagiiniylish-benzofulahdo2shennofutabyleindaybriseinkGhbntentostienyl, .c.
2-benzothienyl, 1H-indazolyl, benzimidazolyl, benz olyl, indoxazinyl,-2,1-benzisoxazolyl
benzothiazolyl, 1@ %bé?‘\z?l“s'Ejtﬁfgg}?;i;%’z"?ﬁb8%%?%%a§z‘6¥ﬁ?’6“ecﬁﬁ%ﬁr¢gig%r, ¢ ﬁ%&?ﬁﬂ: &gy,
2,3- benzodiazin{ls,qUndXalitl, Guindzelidyl, T2.3Mhenaotlaziyyloaliky ]2, i berizathiazigylppptinially
substituted. In abgve indicated formulas (1V) two additignal tautomeric forms, i.€. isothiourea.forms,
are d0ssible wherb L o b oA & e b e S e P ahen

atoms. These tastong?ic 26foyns mrecdliséjeomipriseiddly, Hecprb septiviehtiomyThepothfidtonyl,
t ists, which. i thod ti fi t i b
enootic ot srclic oot bl el sine e e AN SR G KR T

bicyclo{3.2.0]heptyl, bicyclo[2.2. 17heptyl, bicyclof2.2.2]octyl, bicyclo]5.1.0}octyl,

bicyclo[4.2.0Joctyl, octahydro-pentalenyl, octahydro-indenyl, decahydro-azulenyl,
20 adamantly, or decahydro-naphthalenyl; heterocycloalkyl, e.g. C3-Cs-heterocycloalkyl,
e.g. C3, Cu, Cs, Cq, Cr, Cg, Co, Cio, Ci1, Ciz, Ci3 or Cys-heterocycloalkyl, in particular
piperidinyl, morpholinyl, 1,3-diazacyclohexane, 1,8 diaza-spiro-[4,5] decyl, 1,7 diaza-
spirc-{4,5] decyl, 1,6 diaza-spiro-[4,5] decyl, 2,8 diaza-spiro{4,5] decyl, 2,7 diaza-
spiro[4,5] decyl, 2,6 diaza-spiro{4,5] decyl, 1,8 diaza-spiro-[5,4] decyl, 1,7 diaza-
25 spiro-{5,4] decyl, 2.8 diaza-spiro-[5.4] decyl, 2,7 diaza-spiro[5.,4] decyl, 3,8 diaza-
spiro[5,4] decyl, 3,7 diaza-spiro[5,4] decyl, 1-aza-7,11-dioxo-spiro]5,5] undecyl, 1,4-
diazabicyclo[2.2.2]oct-2-yl, tetrahydrofuran-2-yl, tetrahydrofuranyl, tetrahydrothienyi,
tetrahydrothienyl,  piperazinyl, decahydroquinolinyl, decahydro-isoquinolinyl,
decahydro-quinoxalinyl, decahydro-quinazolinyl, aryl, in particular phenyl,
30 naphthalenyl or anthracenyl; heteroaryl, in particular furanyl, thienyl, oxazolyl,
isoxazolyl, 1,2,5-oxadiazolyl, 1,2,3-oxadiazolyl, pyrrolyl, imidazolyl, pyrazolyl, 1,2,3-



described in the literature (for example in the standard works, such as Houben-Weyl, 30 Methoden der
organischen Chemie [Methods of Organic Chemistry], Georg-Thieme-Verlag, Stuttgart), to be precise
under reactWofi Z@aditins which are known to those skilled in the art and sureibierfmosiis sard
reactions. WO 2008/128730PCT/EP2008/003156 34 The selected, e.qg. isolated, antagonist is in a
preferred embodiment chemical modified in a further step. Again this chemical modification can be
effected by a variety of methods known in the art, which include without limitation the introduction of

one or more, preféiagsiybvahinzelor feuthiaedrituehis brithedisatshgd Sfouasdianehd subsitirerits.

Preferably, the in cHQN O, f Ol 04ny eack instanee ing nil m
the group consist%%%g‘?%a olggr?i(%1 gg%?é%gﬁﬁa%ﬁ r é’rrhl; NOZﬁﬁCIgI%(%qRﬁgﬁl%g% DC{?CQ)%%R%}?&S;Q

-CONRaRb; -NR%@RZ@?&W&C@F@QWR&@@MRH?W&@@%; -CORZUBEENRARbINGBOR,
-CRaRaOH; -R‘%a%gd&@m%ﬁ&@yﬁ%mm%% F”ﬂ}@%ﬁ%&&&%ﬁ%%&%{fﬁi&?&ﬂ?t'ﬁ of

hydrogen; alkyl, in 10 particular C1-C6 alkyl; é.g. C1, CZ, C3, CI, C5, or C6 alkyl, preferably methyl,
ethyl, propyl, iso-prepiaobiagbiide bitperendtusicbénbanpeixidzaike yitalpaticskadmivglakeényl,

e.g. C2, C3, C4, &3, it 9“%&%@@&3@% eth&@l’)ﬂﬂdﬁﬁ%ﬁnyl’,g,f%pc;&%fﬁhéﬁ?g_pr%?en)ﬁl'234“»
2-iso-propenyl, 1-butenyl, 2-butenyl, 3-buteriyl; alkynyl, in particular C2-C6 alkynyt, &.g. C2, C3,’C4,

C5, or C6 alkynylbegettaticynyihy padtistabist 3reBrhi dycloalkiplley. @3, ©4,€5 B6 B 76800 CM,

Cll, C12,C13 0%&%@8@%&@@1}!&%&8“@@@8& PYincygiontivh, GYClOREAGYElanaxyt, o 5.
~ cycloheptyl, cyclooctyl, cyclononyl, cyciodecyl, spiro[3,31heptyl, spiro]3,41octyl; spiro[4,3]octyl;

spiro[3,5]nonyl, splieiBsihony!l spirefsadlacdyl, spitare! Blclesyidepals, sadeeptyspirds, ideeplyl,
biCyCi'Q[Af-1-0TheREME£2JS¥C'&@1%&EI%EF%;i?ﬁ‘fyt%'ﬁ[ﬁa%&%?ﬁtﬂ;%%&&&%ﬁﬁ?-53488%'3:1, pyrimidin

; : 1,
bicyclo[5.1.0Joctyl, bicyclo[4.2.0Joctyl, octahydro-pentalenyl, octahydro-inderiyl, de.cahydro-azu?/enyl,
adamantly, decaliydfsipdphindienyrziatbrobyclotiiginglg. 3 crirzhsterdajelshikisomngolel, ¢4; Cs,

C6, C7, C83 C9, ﬁ&&&%}b&?ﬁm@éﬁ 19%6&1?&%%?%@'?@3@59&%& lar pipsridiny: morphelinyl,

1,3- diazacyclohexane, 1,8 diaza-spiro-[4,51 decyl, dia_za-splrp-[4, 5] decyl, 1,6 diaza- Zéqéplro-[4,5]

decyl, 2,8 diaza-Spsiréfaciaeelil. 2, PengLa apRb4, 5] RN 6 diPasI[aE] debytbergodiazinyl,
diaza-spiro 541 gl dgarspipis] deorh tuiaansiir oot el usinse i)
decyl, 3,8 diaza-spiro[5,4] decyl, 3,7 dlazasp|r0[5,4] decyl, 1-aza-7,11-dioxo-spiro[5,5] undecyl,
1,4-di§zabicycIo[E@%}B&@%—yl, tetrahydrofuran-2-yl, tetrahydrofuranyl, tetrahydrothienyl,

tetrahydrothienyl $0PiperaBinyb-Aesatyeyosauinalinybnderalydro-ieaaunalinyd hydrogen; alkyl, in
decahydro-quinoxalinyl, decmro-qU|nazollnyl' alkoxy, in particular C1-C6 alkoxy, e.g. Cl, C2, C3, at,
C5, or C6 alkoxy RBFEFaNEDIG ety ctforky dranby Geottrodioty, Bltbxyrsieraititome - 5thsky.

pentoxy, or hexoxyoayylii-pasheulauphenyl. niaphtbaland orrntbrasesyl; analkyl, preferablyC&-C6
aralkyl, e.g. Cl, C2, C3, C4, C5, or C6 aralkyl; WO 2008/128730PCT/EP2008/003156 35
Cs alkenyl, e.g. Gy, Cs, C4, Cs, or Gy alkenyl, preferably ethenyl, 1-propenyl, 2-
20 propenyl, 1-iso-propenyl, 2-iso-propenyl, 1-butenyl, 2-butenyl, 3-butenyl; alkynyl, in
particular C,-Cs alkynyl, e.g. Cs, G5, Cy, Cs, or Cg alkynyl; cycloalkyl, in particular Cs-
Cia-cycloalkyl, e.g. Cs, Ty, Cs, Cs, Cr, Cs, Ca, Cro, Ci1, Cra, €z o1 Cig-cycloalkyl, in
particular cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyi, cycloheptyl, cyclooctyl,
cyciononyl, cyclodecyl,  spiro[3,3jheptyl, spiro[3.,4]octyl,  spiro[4,3]Joctyl,
25 spiro[3,5]nonyl, spiro[5,3Inonyl, spiro[3,6]decyl, spiro[6,3]decyl, spiro[4,5]decyl,
spiro]S,4]1decyl, Dbicyclo[4.1.0lheptyl, bicyelo[3.2.0Jheptyl, bicyclo[2.2.1Theptyl,
bicyclo[2.2.2]octy], bicyclo[5.1.0]Joctyl, bicyclo[4.2.0}octyl, octahydro-pentalenyl,
octahydro-indenyl, decahydro-azulenyl, adamantly, or decahydro-naphthalenyl;
heterocycloalkyl, e.g. C3-C4- heterocycloalkyl, e.g. Cs, Cy4, Cs, Cs, Cq, Cs, Co, Cio,
30 Ci. Cia, Ci3 or Cyg-heterocycloalkyl, in particular piperidinyl, morpholinyl, 1,3-
diazacyclohexane, 1,8 diaza-spiro-[4,5] decyl, 1,7 diaza-spiro-[4,5] decyl, 1,6 diaza-
spiro-[4,5] decyl, 2,8 diaza-spiro[4,5] decyl, 2,7 diaza-spiro[4,5] decyl, 2,6 diaza-
spiro[4,5] decyl, 1,8 diaza-spiro-[5,4] decyl, 1,7 diaza-spiro-{5,4] decyl, 2,8 diaza-
spiro-[5,4] decyl, 2,7 diaza-spirof5,4] decyl, 3,8 diaza-spiro{5,4] decyl, 3,7 diaza-



heteroaryl, in particular furanyl, thienyl, oxazolyl, isoxazolyl, 1,2,5-oxadiazolyl, 1,2,3- oxadiazolyl,
pyrrolyl, imidazolyl, pyrazolyl, 1,2,3-triazolyl, thiazolyl, isothiazolyl, 1,2,3,4hiadiazolyl, 1,2,5-thiadiazolyl,
pyridinyl, pysionigissylznazinyl, 1,2,3- triazinyl, 1,2,4-triazinyl, 1,3,5-triazinykpdrhanzouianyt
2-benzofuranyl, indolyl, Sisoindolyl, benzothienyl, 2-kgnzothienyl, 1H-indazolyl, benzimidazolyl,
benzoxazolyl, indoxazinyl, 2,1-benzisoxazolyl, benzothiazolyl, 1,2-benzisothiazolyl, 2,1 -
benzisothiazolyl, benzotriazolyl, quinolinyl, isoquinolinyl, 2,3-benzodiazinyl, quinoxalinyl, quinazolinyl,
1,2,3-benzotriazispikods 4] 2{depbnizendazihisd mvd-anRORS Reded/Rd 4&-dachtingepdddeR]brsélgtted

from the group consisti dyqgen, i icular, Cl- a l,e.g. C 2. C 4, C5, or
C6 alkyl, preferagﬁg%ﬁ%%ﬁg{ pFopy?,é%@g%%%, isé%ﬁ%ﬁfi t(!é%l?l@%ﬁ?ﬂ, pétr?g[/“, é%?/ ; an%gyl, in
particular C2- Cevaikemjiyb. gleC2y08)-QuinGindy CecalivemytipreiarabiybtienshydproparmpalRayl,
propenyl, 1-iso-p nvil, 2-1so- vl,1-hutenyl. 2- n -butenyl; alkynyl, 2.9 C3, C4, C5,
or C6 alkynyl; cyé%)g%@# t?ﬁg%?%ﬁ%%%?%%ﬁ%%ﬁ@ﬁ%% éﬁ%éil@@s@ég&ﬁé% C 8f0 Cl
|, C12, CI3 or Cl4scyitloaskybririepasticutatioyeiopripyy cyctaisutyl, syetopemtyl, byttalyexyh-bydbatyeptyl,
cyclooctyl, cyclo clod irol3, , spiro[3.4]octyl.. spiro[4 vl, spiral3.51nony|
spiro[5,31nonyl,@ é)gi)rgo %Gegﬁ,ﬂggﬁ’o[é %]nglegcgj?géplrgﬁ 5]%@%%5‘.‘%{%,5’]%%%3’;1, b‘i%ﬁé(%ﬂ% 1 }bfi hégtyl,
bicyclo[3.2.0Jhepiysiyoib[2ralkjheptyferaidy dof2.2 210k, bieyClo[5:4.0lactyl, 20 bicyslefaiRyd]octyl,
octahydro-penta | - a | h - h l;
neterocycloakyl B E RS L LT LR g S P At R B 15
or C14-heterocyclwadigapin! particalat. pipedaheyy) marpsirolivyy|, 1733 diazaddytl otiexerip!, 118othiazolyl,

d 0145 D17 -y _ g el '8 dinsa-eni decyl
R e e e R S A I g
diazaspiro-[5,4] dgaying.8 didZatspreb 4] decytizindiadalupirofSranyecy- @& dfarasgiroisis] decyl,

3,7 diaza'spir°[5ié‘<1fﬂ§8 1, baeahik A o paanlalRml undee . 1.7 dinzabiovelal2 2-glockgavhiv,

tetrahydrofuran-2-yl, tet ‘ahy rofuranyl, tetrahydrothienyl, tetrgahydrofhienyl, piperazinyl,
decahydroquinolinghrdasatydrolidoefaimsimgroBh dedshvdtbiepnlioxalinyk-teeakydvezlihazolinll;

aryl, in paftic“'ar&%@%&\é‘th%@%?@%%%@%ﬁ%e”li'{ni'ﬂglﬁi iyl dppantiaular furayl thisaayazolyl,

isoxazolyl, 1,2,5-oxadiazolyl, olyl; pyrrolyl, imidazolyl, pyrazolyl, 1,2,3- triazolyl, thiazolyl,
isothidzolyl, 1,2,3inpikinsly|, awmantintihzoll.pyresiestipgindidind, pradmbanaciszimainyind
1,2,4-triazinyl, 1,3\gztrigzinyl, 1-benzofuranyl, WO 2008/128730PCT/EP2008/003156 36
2-benzofuranyl, indolyl, isoindolyl, benzothienyl, 2-benzothienyl, IH-indazolyl, benzimidazolyl,
benzoxazolyl, inddxazir§lseertbdinso e sprprensiing-elalky b i satisslardzofyk alkyl, e.g. Ci,
2,1-benzisothiazelyl, henzotrazalyl-quinqliny,. Talel) : nzaciazinyl, gL | oo

oyl ognzotgazoly cgt%qﬁ{i, ?‘zéf&&i&!'??ﬂ@éﬂy% 3uke! E%?E nyb Eﬁﬁgﬁa&lﬂw;j is0

guinazolinyl, 1,2,3-benzotriazinyl, or 1, benzotriazinyl; and aral 1-C6 aralkyi, e.g.

|, prefera
Cl, C2, Cy, C4, GBiis Eaad |P@rtiégh?ﬁ@kf@hﬁnalhétm}%ﬁ%a@cﬁf&??ﬁk&é{ﬁs&x&m 45

1,2,5yoxadiazolyg 1,2,3-exagliazalyl, pyralybiimidazeiw pwiaeabll, 1.2:33Ha70yh-Hhigzell, 1-iso-
isothiazolyl, 1,2,3,-5t’hiadiaz60IyI, 1, ,S-Pr?ie;diazgl?l, pyriclii{%iyl, pyrin%iidiny, pigrgazﬁinyl, Eﬁﬁa??ﬁ/a;zinyim

1,2,4-triazinyl, 1, BTSRRIy ISHEENPCISbindBRERYL 2Dy itz SNAUEBR ik SnlaxEairy: Cs
2,1-benzisoxazolyl, &, 2denzisetinzonyi, ad phensisethiazqlybhentetiiazolyl guinotinylcigagyinglinyl,

2,3-benzodiazinyl, quinoxalinyl, quinazolinyl, 1,2,3-benzotriazinyl, or 1,2,4-benzotriazinyl; optionally

substituted; and B delectet fréreeth grotip Conershor'or alkl, RATHAMIELISY BAPER By FYELRPEYLCy,
C3, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl,

25 spiro[3,3Theptyl, spiro[3,4Joctyl, spiro[4,3]octyl, spiro[3,5]ncenyl, spiro[5,3]nonyl,
spiro[3,6]decyl, spiro[6,3]decyl, spiro[4,5]decyl, spiro{5,4]decyl, bicyclo[4.1.0Jheptyl,
bicyclof3.2.0Theptyl, bicyclo[2.2.1Theptyl, bicyclo[2.2.2]Joctyl, bicycio{5.1.0]octyl,
bicycio[4.2.0]octyl, octahydro-pentalenyl, octahydro-indenyl, decahydro-azulenyl,
adamantly, decahydro-naphthalenyl; alkoxy, in particular C-Cy alkoxy, e.g. Cy, Ca,

30 Cs, Cy, Cs, or Cg alkoxy, preferably methoxy, ethoxy, propoxy, iso-propoxy, butoxy,
iso-butoxy, fert-butoxy, pentoxy, or hexoxy; alkoxyalkyl, in particular C;-Cs-alkoxy-
Ci-Ce-alkyl, e.g. methoxymethyl, ethoxymethyl, propoxymethyl, methoxyethyl,
ethoxyethyl, propoxyethyl, methoxypropyl, ethoxypropyl, or propoxypropyi;
heterocycloalkyl, e.g. C3-Cis-heterocycloalkyl, e.g. C;, Cy, Cs, Cs, Cy, Cy, Co, Chp, Ciy,



15 C4, C5, or C6 alkyl, preferably methyl, ethyl, propyl, iso-propyl, butyl, iso-butyl, tertbutyl, pentyl,
hexyl; alkenyl, in particular C1-C6 alkenyl, e.g. C1, C2, C3, C4, C5, Or C6 alkenyl, preferably
methenyl, ethenydslisgrepenyl, 2-propenyl, 1-iso-propenyl, 2-isopropenyl, 1hattamdoskbsieny!,
3-butenyl; alkynyl, e.g. C2, C3, C4, C5, or C6 alkynyz cycloalkyl, in particular C3-C14-cycloalkyl, e.g.
Cy, C4, C5, C6, C7, C8, C9, CIO, CM, 20 C12, CI3 or Cl14-cycloalkyl, in particular cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl, spiro[3,3]heptyl,
spiro[3,4]octyl, spire[£:3jocy|, Spirbfdspripiaisplo 5 3punidybpirgipsidenyl, spisglidldetyl],3-
spiro[4,5]decyl, spi igysl . iyl <bi [3:2,0%heptyl, Di 2.1 Theptyl,
bicyclo[2.2.2100%%%% %ﬁ%ﬁlﬁf%]%cgty%[% |C§5%[’ﬁ2%%@iﬁzéé%;;sg}?}%}rg%g@n%y% p% Haza-
octahydro-indens#itgelahly dhesdz (dehyliardampiantiyS HelahldPe ndpheragernfli Alkdryyin hartittar
C1-C6 alkoxy, e.g; el g | , rably hox Y,. PrOPAxy, ..
sgmg[%,ﬁb%c%ﬁﬂg G R 8 {%é}/ dugherab) &Pﬁ%@%@%}‘ a0 diaza-

iso-propoxy, butoxy, iso-butoxy, tert-butoxy; pentoxy, or héxoxy; a in“particular

CI-C8-alkoxyCl-@ailéf ledgciiethaxgiaathspitiokly ety plopgmepretyls Hethoxyethyl, dBRa-

ethoxyethyl, pro I hexynrepyl, I Y ; heteroc l, €.
Bspeelinlqgasihoxipropy| &f@;@&sggrg@ggéggaggg% PRI IISYS 2 3108 5.9,

C3-C14-heterocycloalkyl, e.q. €3, C4, €5, C6, C or
C14-heterocycldsiiahyiigfardewtarlpiperriiapy droftpholiby|, lt@tatindashisiohexanenbldy diadaespito-[4,5]

decyl, 1,7 diaza-3pirQ:ld5l decyli k. gia; - 2.8 tiazaspi 2.7
d%czya-spiro[ﬁ?gigg%%fg]’diaza- %‘(‘)@o g008/1§§7[§0PC %58%‘8950031%%@%%?&%%?% R
diaza-spiro-{5,4F dnoTiHinzEcEpirs-[3m ) diseplio, 8ydiemaspilds, ahate oyt iisdiazas spiroffodd
decyg, 3,8 diazam&%‘i@ﬂ;%y@gbﬁ 7, diazaspirale. 4 desyl kazas s, Jtﬂéd%g?ﬁg%%%@i{ﬁi%ﬁmcﬂj or

1,4-diazabicyc|o[2.2.2Joct-§ /I, tetrahydrofuran-2-yl, tetrahydrofuranyl, ydrothie
tetrahydrothienylN:pip&tazipiiitieidleany degciitiisirapl edisahy drb-isbéuieistinydirdpcadiydio-quiioXatny|,

decahydro-quingzelinygs alicyclicisysiamawpichmay @%ﬂﬁ@t%wo@%%heteé%ﬁ{/%%ﬁ%& 112

3, or 4, preferably selected from the group consisting’of 0, S, or N; In’par _ i,2-_ yridihyl,
1,2,5,6-tetrahydfSpiptesyly ovslapeateanjdropiheyrny 2 -evaieiropyralylay R B pasticyd memezyl,

cyclopropenyl, A%mwaylmmﬁ?%%mmfwﬁ pueliehenteny: arvinio ng%meny',

naphthalenyl or anthracenyl; and heteroaryl, in particular furanyl, thienyl, oxazolyl, is

1,215 oxadiazol}#o¥ A dxbdiazekAdinzabiy limidazadirzalrhaomaoy k moidreebwi povezayh, 1,2,3-
isothiazolyl, 1,2 3,4hindiazeiyholy2, Sitiasiazaly). pyrisinmy.auimidin, Pyrazionh 13-ty

1,2,4-triazinyl, 1,3,5-triazinyl, 1-benzofuranyl, 15 2-benzofuranyl, indo1yi, isoindolyl, benzothieny1,

2-benzothieny!, AUl PIBEAARda3 oYK HEREb a3 diyEitriekadinyd-giaziedzibdxazeRranyl,

benzothiazolyl, @&Mﬁﬁﬂ@ja@a&%-ﬁ%ﬂz&wniag%@@&ﬁ%“@@%&%%@,w11'@51@9&&%&?)/,', 2,3-
benzodiazinyl, quinoxalinyl, quinazolinyl, 1,2,3-benzotriazinyl, or 1,2,4- benzotriazinyl; optional
substituted. 20 PREARILaFRIdIfdE AR sRE g i?ﬁ%ﬁ@é@e@v@ﬁhﬁﬁé%ho@%@%@ﬁﬂ%ﬂm@ od of

thezpresent inventipnsolkie n9dified-sptaaomstis wontastedwithithe AEAS2RE8 LelyRepiige asssuch or
with the polypeptide expressed in a host cell, which has been contacted prior, concomitantly or after

step (1) with an XG6AMAE Blter RERPTAES or NTHBTRARYdr & b3-dtRFEREIRZBIAted BFonibEifiereof
and subsequentyipbibition of spaditiey nsigiesepir AcdtnRicihemadites anageRistis Reasured.

The inhibition of activation of the hTAS2R38, protein can be measured, e.g. by the intracellular calcium

"~

release mediatéf™PHERHGTNE: stéps T RIBh RS a A gBATSIIR ol R B BRI o tacting

the antagonist Wik bpeRiceOta-bosttehand Measusnthefie phibiisrofthabitardasig. 30
recgeé)tor activity can be (r)gfeated a,furél}g‘érj %r any given number of times as required. The above
de&cribed methBUTS ASAEPHRAPHRE G ATHIER" 1F dhRtagonist since it involves a multitude of

steps ir_1c|uding modificatio_n z_md seleption, Wh_e_reby gntagonizing compqunds are selected in an
(0 it E R RSB T TR O W BEBF Lo B DGE bsire
synthesized by methods and standard procedures known to those skilled in the art, ie. as
described in the literature (for example in the standard works, such as Houben-Weyl,
30 Methoden der organischen Chemie [Methods of Organic Chemistry], Georg-Thieme-Verlag,
Stuttgart), to be precise under reaction conditions which are known to those skilled in the art

and suitable for the said reactions.



38 the intracellular release of calcium. Preferably, a modified antagonist is selected that reduces the
activity of hnTAS2R38, stimulated by a hTAS2R38 agonist at least as good as the identified antagonist
used as basisfasghe:medified antagonist at the same molar concentration. pdarepigissahlys the
modified antagonist shows a stronger reduction at trﬁ 5same molar concentration, preferably at least a
10% stronger reduction, 20%, 30%, 40%, 50%, 60, or 70% stronger reduction. In a preferred
embodiment an antagonist selected from the group of N,N'-diethylthiourea, N,N'-dimethylthiourea,
2-mercapibbesshintidazote Bokoedpantdm sisudtunally pelftedthesbtalibaie csediialthetitgetotnd of

above stated directed, evolytion methods. The.term "structurally related antagonist” is a substance,
o o T I Y A T STV LR 1 3 TR FOBE IR0
respectivelythbyati,2wBich, mdnéestegisoot chemitah mMedificationiandod/ bich dowers:haedidARZR38 bitter
taste 15 ﬁ%eﬁ%eptgr tactivitg csgﬁgg{gd to{g]e act%/ai%%detgrmined in the presence of N,N'-diethylthjourea,
N,N'-dime yﬁfthifour%%raﬁn ]lmeréag%qobe%zgfﬁ‘ﬁ a %? e%%%c%/&?rﬁﬁ F’é%ﬁ%%f .S? east10%,
15%5 20%mt86h4; 1480/ r5806h £H386,6T080 e 80%6n80% , D0 1989 c O I -98:0%n 0y L0 yP Rbenallly, the
antagonistic derivative exerts this action, when it.is acted prior, coucomitantly ar. after,, preferably
concomiGty 1 T GEer e RERGIRSE: 50 Bgb i Nodrn B e iae:
hTASZRBS@NWEE:Hdﬁmﬁﬂe@wﬁﬁﬁﬁn&ﬁsid@Rﬁ@@Mﬂé’Rmﬁd@@a@d@:}mﬁ a3 TASZPRES -

agonist. R ed irally e(lﬂ%d antagonists have a structure as described above under formulas
() to (IV)qﬁfg%ér(%{Zg{ptggés%D smé(rgl]c%%ing the receptors, one typically subclones receptor cDNA

25 into aﬁ%mp:b@ﬁdm vagiontkatodetdinsestrahdrprometartogicecsisdngonipbigiraen; alkyl, in

acibrial promolRre S LHOE I Srr .. i agnee 0 il SR b S ror
such expressiorPWérfwmpﬂmmwtia?w‘awaﬂatﬂe‘riﬁimilqymgﬂkhwgﬁ;c&k@mbﬁi@pa‘jﬁsﬁémﬁ@r

emelen cole g A or eloaie wellaum s Ak AR TIRE

associated vectprppergyleirevirgrvpetgt, 2-iso-propenyl, I-butenyl, 2-butenyl, 3-butenyl; alkynyl, in

particular Cy-Cg alkynyl, e.g. Cs, Cs, Cy, Cs, or Cg alkynyl; cycloalkyl, in particular Cs-

15 Cu-cycloalkyl, e.g. Cs, Cy4, Cs, Cs, Co, Cs, Co, Chp, Cr1, Cra, Cys or Cpy~cyeloalkyl, in

particular cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl,

cyclononyl,  cyclodecyl, spiro[3,3]heptyl,  spiro[3.,4joctyl,  spiro[4,3]octyl,

spiro[3,5nonyl, spiro[5.3Inonyl, spirol3,6]decyl, spiro[6,3]decyl, spirc[4,5])decyl,

spirof5,4]decyl, bicyclo{4.1.0Theptyl, bicyclo[3.2.0heptyl, bicyclo{2.2.1]heptyl,

20 bicyclo[2.2.2]octyl, bicyclof5.1.0]octyl, bicyclo[4.2.0)octyl, octahydro-pentalenyl,
octahydro-indenyl,  decahydro-azulenyl, adamantly, decahydro-naphthalenyl;

heterocycloalkyl, e.g. Cs-Cis- heterocycloalkyl, e.g. Cs, Cy, Cs, Cg, Cy, Cg, Gy, Cig,

Ci1, Cia, Cis3 or Cie-heterocyclealkyl, in particular piperidinyl, morpholinyl, 1,3-

diazacyclohexane, 1,8 diaza-spiro-[4,5] decyl, 1,7 diaza-spiro-[4,5] deeyl, 1,6 diaza-

25 spiro-{4,5] decyl, 2,8 diaza-spiro[4,5] decyl, 2,7 diaza-spiro{4,5] decyl, 2,6 diaza-

spiro[4,5] decyl, 1,8 diaza-spiro-[5,4] decyl, 1,7 diaza-spirc-[5,4] decyl, 2,8 diaza-

spiro-[5,4] decyl, 2,7 diaza-spiro[5,4] decyl, 3,8 diaza-gpiro[5,4] decyl, 3,7 diaza-

spire]5,4] decyl, 1-aza-7,11-dioxo-spiro[5,5] undecyl, 1,4-diazabicyclof2.2.2}oct-2-v1,

tetrahydrofuran-2-yl,  tetrahydrofuranyl,  tetrahydrothienyl, tetrahydrothienyl,

30 piperazinyl, decahydro-quinolinyl, decahydro-isoquinolinyl, decahydro-quinoxalinyl,

decahydro-quinazolinyl; alkoxy, in particular Ci-Cq alkoxy, e.g. C;, Cs, Cs, C4, Cs, or

Cs alkoxy, preferably methoxy, ethoxy, propoxy, iso-propoxy, butoxy, iso-butoxy,

fert-butoxy, pentoxy, or hexoxy; aryl, in particular phenyl, naphthalenyl or

anthracenyl; aralkyl; preferably C;-Ce aralkyl, e.g. Cy, Csy, Cs, Cs, Cs, or Cg aralkyl;



WO 2008/128730PCT/EP2008/003156 39 receptor-encoding nucleic acid in host cells. A typical
expression cassette thus contains a promoter operatively linked to the nucleic acid sequence encoding

the receptoganehsignatsgequired for efficient polyadenylation of the transcriptyribesemgagnding sites,
and translation termination. The nucleic acid seque encoding the receptor may typically be linked

to a 5 membrane- targeting signal such as the N-terminal 45 amino acids of the rat somatostatin
receptor 3 sequence to promote efficient cell-surface expression of the recombinant receptor.

Additional elemédwrtsmohtiik tassettelimayinciidiidoykxanmplylenianeslsl, AlP skpradianighdsete

should also contain a transcription termination region downs of 10 the structyral gene tq provide
for efficient term?ﬁ(gﬁ%ar%oﬁﬁé rrrzf??ﬁaﬁtiérr?léagzigﬁ’ mggyylbagody%[;ag”e FERT f,sél%%za ﬁ%&ﬂﬁziﬁ’ oter
sequence or may,hg.ebiaiiezbiphm djferéntagenedy|Thepadtiotlar expregsion vastar-isdd to, rgasport
the genetic information.into the cell is not rticularly critical. Any af the conventional vectors used
for expression irﬁﬁg%iot%ﬁdtr?g%%nr%tig Jt% E%rri%ilnglé u@gggﬂﬁéﬁf b E?S%Q%ngsimg?ﬁggtors
inclugle plasmidsssiindodd, iBRAZR bade d-plasmitenySKH-pid2311, sad-fusidmexibressier sydiems
such as GST and LacZ, byt th re many more known in, the art to the.skilled person.that can be
usefully employé .%‘é%{r’esse%eri\"vgg‘tzcﬁg%aozﬁ?gﬁing%fié]gzﬁ%l%ﬁ??gﬁéme %"ﬁ%%‘%%é%@ vir?sl"é are
typically used inteulcaoyaiticxpredsionoveetnis}.e. gy bveinyectoisypapdlomy viris-veataidizaing!,
vectors derived from Epstein-Barr virus.,Ot xemplary eykaryotic, vectors include crd.
pAVOOQ/A.sup.*?gm OFr Efs uf)l.lf‘lz (E)[M1 %@525’%%“58%?&%?&’2Sﬁ%\gé\%%rﬁf{&%nﬁrﬁ%%%éﬁd any
other vectSr @ibihgsesquie ssibpoidersteinsl eridé rithen dire ciompfctihvesiSNAD) el HydpeemptelBVED late
prompter, metallothi | In promater, muring.m ryLumor virus promoter, Rous sarcoma virus
promoter, polyhg%%l# p?‘%)pmd%tcétE:‘,g g&&%ﬁ@f%r?ﬁio@?hg\ﬁ%g&ivg %?F% ng%ﬁ%%ﬁﬁ’n”é%gz%y% ic cells.
30Some expressitnsly sterpsopalcomisitk evs- i previdetybneaivplificatipalsacyi as thmiidiae Rinase,

promych ® shesBiplsfee, ot o hae Al g e
propenyl, l-iso-propenyl, Z2-iso-propenyl, 1-butenyl, 2-butenyl, 3-butenyl; alkynyl,
e.g. Cy, C3, Cy, Cs, or Cq alkynyl; cycloalkyl, in particular C3-Cys-cycloalkyl, e.g. Cs,
15 Cs, Cs, Cs, Cy, Cg, Co, Cyq, Cr1, Cia, €z or Cg-cycloalkyl, in particular cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl,
spirof3,3Theptyl, spiro[3,4Joctyl, spiro{4,3Joctyl, spiro[3,5]nonyl, spiro{5,3]nonyl,
spiro{3,6]decyl, spiro[6,3]decyl, spirof4,5]decyl, spiro[5,4]decyl, bicyclo[4.1.0Theptyl,
bicyclo{3.2.0}heptyl, bicyclo[2.2.1Theptyl, bicyclo[2.2.2Joctyl, bicyciol5.1.0]octyl,
20 bicyclo[4.2.0Joctyl, octahydro-pentalenyl, octahydro-indenyl, decahydro-azulenyl,
adamantly, decahydro-naphthalenyl; heterocycloalkyl, e.g. C5-Cis-heterocycloalkyl,
e.g. 3, G4, Cs, G, Cr, Cs, Co, Cro, Cii, Cra, Cia or Cis-heterocycloalkyl, in particular
piperidinyl, morphoiinyl, 1,3-diazacyclohexane, 1,8 diaza-spiro-[4,5] decyl, 1,7 diaza-
spiro-{4,5] decyl, 1,6 diaza-spiro-[4,5] decyl, 2,8 diaza-spiro[4,5] decyl, 2,7 diaza-
25 spiro[4,5] decyl, 2,6 diaza-spirof4,5] decyl, 1,8 diaza-spiro-[5,4] decyl, 1,7 diaza-
spiro-[5,4] decyl, 2,8 diaza-spiro-[5,4] decyl, 2,7 diaza-spiro[5,4] decyl, 3,8 diaza-
spiro[5,4] decyl, 3,7 diaza-spiro[5,4] decyl, 1-aza-7,11-dioxo-spirof5,5] undecyl, 1,4-
diazabicyclo[2.2.2}oct-2-yl, tetrahydrofuran-2-vl, tetrahydrofuranyl, tetrahydrothienyl,
tetrahydrothienyl, piperazinyl, decahydroquinolinyl, decahydro-isoquinolinyl,
30 decahydro-quinoxalinyl, decahydro-quinazolinyl; aryl, in particular phenyl,
naphthalenyl or anthracenyl; heteroaryl, in particular furanyl, thienyl, oxazoiyl,
isoxazolyi, 1,2,5-oxadiazolyl, 1,2,3-oxadiazolyl, pyrrolyl, imidazolyl, pyrazolyl, 1,2,3-
triazolyl, thiazolyl, isothiazolyl, 1,2,3,-thiadiazolyl, 1,2,5-thiadiazolyl, pyridinyl,
pyrimidinyl, pyrazinyl, 1,2,3-triazinyl, 1,2,4-triazinyl, 1,3.5-triazinyl, 1-benzofuranyl,



The elements that are typically included in expression vectors also include a replicon that functions in
E. coli, a gene encoding drug resistance to permit selection of bacteria that harbor recombinant
plasmids, aneduniguesestriction sites in nonessential regions of the plasmig:-teralionsingenign of
eukaryotic sequences. The particular drug resistancgsgene chosen is not 5 critical, any of the many
drug resistance genes known in the art are suitable. The prokaryotic sequences are optionally chosen
such that they do not interfere with the replication of the DNA in eukaryotic cells, if necessary.
Standard transfechenzsietaons canioylusewiodotstiudeirattesiat], marhenabigneyehst6i-inseeb! L) cell

e el exbressan A pLReRCePiRtorIGh o18 NGO B SIAARE e T s

Any of the well-known procedures for introducing foreign’polynucleotide sequencés into host célls may

be used. These h@@l@é@%ﬁ@@b& cﬁf ééismcﬁhm%dtebmidmh polyorengl, protpplastfysicn3-
electroporation, {poseimies MicruNISEan.asmAaEeIAIR, ¥ira Veoiars ahtamy, of the gther e

known methods for intrpdgciﬁg cloned 15 géno NA, synthetic r'other foreigh
genetic materialtipteeitesnck|kitiswHy nacesgab)tHa-the paltidulag dhetic:e igin€erifig, procgdure

used be capabl C i in Q%? e.gene.inta the host cell capable of ressing
the receptor. Afﬁae%f%ﬁg%giggg%ﬁgygﬁg% is% n%%% ucedﬂl nlt% tﬁ%‘%&é{ﬁg,ﬂth@%ﬁﬁé&%{? %Zéellﬁ m?yab%
cultured 20 underasbareitions fauduriragliexphessiowodiile rémegrorlyihiatyiszeldyersd, frorathéybulture

using standard igghyigues. Rl exRTPIeAne selin ey be DLtshapaR Aer RGIRNICAU Aty asmotic

shock before being subject to precipitation and chromafography steps, thé hature and sequen

which will deperity B¥iHd. pdrtictidiarsepmbiraftiriraionhl tbhé-tdesieiedintbérhativeygthd, 1H-
recopbinant profein may hedseavered framuthe suire mediiiin whigh @%IQ&&%&&H}%Z{}; getls had

been cultured. The activity of the receptor described ’here_ln can be assessed using a vari f'in vitro
and in vivo assaiiasaEtaninb fubetispiaiachamicaliantiptysidstetiseting.g., hieksormddigayld

binding, secondayBeasyIgese At AMEpoMR-AREIAC, N G2 AR it HRPhasRiGRAUON

levels, transcription levels, of reporter constructs neurotransmitter levels, and the like assays are
used in the metliBBsEF#FRE pRBEent invention to test for the activity of the receptors. WO

2008/128730P G Lz R2ROB03 18 AduFhe affashs ekl esh sampannds, usonyihe fupcion.of the

receptors can be measured by examining any of the parameters described above. Any suitable

phystological chandesti it asfabixlrdeeismbhicmei vasbaluseerid. dsesentb nifibrice-brakesr:-
compound on thg;recepiars ysable inthe methadscafthis imventien, Whenthefunstionale, o ¢,

consequences are 5 determine using intact cells or animals, these consequences can measured by

any means know¢8xhdusteraidy methenih, elpnphatdtrionsiih g vomRae sdnéiaver ey nddie-cell
currents, radioisfgg%ﬁfﬂ%‘_jﬁq{%i%m@gggrg_mggﬁ @g@hﬁsggg(e@gpégg @gp@g)g}r@%sé%ﬁﬁsue

culture cell bitter taste receptor expression; transcripfional activation of bitter taste receptor genes;

ligand binding aS:H9al00IaR @AHEHIB dnsporentiariat o Bdleidnedohdrgdsy €., Srafdrably
sodigm or calciym, o fluxassayssfoloeample, Measuiing caleiyprdsyelsysingsaicCium Sspsifiye dyes
such as Fluo-3, leuo-4 or Fura-2; c%an Pi(—i?@éni]n intracellular sg?ogn mgsysen%ers s%?h a(?cAR%P, §ééMP,

and inositol tripSESIHREE P Sy CABTRIES inSrHaeeiiiar CAlBRM ey fedesiansipite? releasl.and
the like. These gsrays mathe Rerfolinadorintagheatssarprpssiapia HtARLSIE reseptarselspeptide,
on permeablIlzes%igg![lés’g?éeoc%, spiro{4,5]decyl, spiro[5,4]decyl, bicyclo[4.1.0lheptyl,
bicycio[3.2.0]heptyl, bicyclo[2.2.1]heptyl, bicyclo[2.2.2]octyl, bicyclo[5.1.0]octyl,
25 bicyclo[4.2.0Joctyl, octahydro-pentalenyl, octahydro-indenyl, decahydro-azulenyl,
adamantly, decahydro-naphthalenyl; alkoxy, in particular C(-C¢ alkoxy, e.g. Ci, Ca,
Cy, Ca, Cs, or Gy alkoxy, preferably methoxy, ethoxy, propoxy, iso-propoxy, butoxy,
iso-butoxy, ferr-butoxy, pentoxy, or hexoxy; alkoxyalkyl, in particular C;-Cg-alkoxy-
C1-Ce-alkyl, e.g. methoxymethyl, ethoxymethyl, propoxymethyl, methoxyethyl,
30 ethoxyethyl, propoxyethyl, methoxypropyl, ethoxypropyl, or propoxypropyl;
heterocycloalkyl, e.g. C3-Cis-heterocycloalkyl, e.g. Cs, Cs, Cs, Cg, Cv, Cg, Co, Cro, Cy1,
Cia, Ciz or Cye-beterocycloalkyl, in particular piperidinyl, morpholinyl, 1,3-
diazacyclohexane, 1,8 diaza-spiro-[4,5] decyl, 1,7 diaza-spiro-[4,5] decyl, 1,6 diaza-
spiro-{4,5] decyl, 2,8 diaza-spiro[4,5] decyl, 2,7 diaza-spiro[4,5] decyl, 2,6 diaza-



15membrane fractions produced by standard methods. Preferred assays for 0-protein coupled
receptors include cells that are loaded with ion sensitive dyes to report receptor activity. In assays for
identifying mcalméasoryscaampounds, changes in the level of ions in the cytoplasmeesaetabrane voltage
will be monitored using an 20 ion sensitive or memkkane voltage fluorescent indicator, respectively.
For O-protein coupled receptors, promiscuous 0-proteins such as Gai5 and 0Oai6 and chimeric
O-proteins can be used in the assay of choice (see, for example, Wilkie et al. (1991) Proc. Nat. Acad.
Sci. USA 88: 106m90{ 665 3eSlich.prdmisesmus [O-giotend  al gvdiauplipigef a4yideadnds otiieesptors
to O-protein dep S t > r activatj ically initigtes, suhseguent
intracellular eveﬁ s,ger% %%Cr}%%gsﬁe??f Bs@ég%%aﬁgﬁ rlf%??g%ﬁg:er% gu%ﬁa%%%?%ﬁﬁ%ﬁ%%" qs?%:l’tlyrla‘?%hr

stores of calciunifiong? Attieation eizgcivid Shprateipicd it dndagpiord stimmutdtesihe oo hationof

inositol trisphos 10spholj -mediated hydrolysis of phosphatjdylinositol .
bisphosphatc (B@éé:}?iéolﬁgi%ialr g%%gi}ﬁ? (19%82%%%%8 ? ”315-%%%%%%&%? %Stimél %%%y%rgthlé?ggge of
intradellular calchipsienrstordecatiuboguwhaligd. indeytdpiisnimgaiciiimyibndexdisder-guihargnis,
second messen E SQ asiiP3.can be. tg. assess O-protein coupled receptor function.
Cells expressingg %%Ag?\%}-%%%em co%? édaﬁecaé%b ‘ﬁs*%mé S%%ibi‘?%%ﬁeé%% é"§t%"8fé%%m "Caltiuif 1Eels
as a result of cohttiratisnisoerebbti.idtracéllptafsuiiessald vibfantiviiarafienchstinelss §, which

case WO 2008/3428730PC 8/ 2 it may be desitable, although not pecess (0]
conduct such astgéysggl ca%%fr%% ree %ﬁiﬁ?ggg ional @%ﬁ%pleﬁﬁ%ﬁtgg% y&%:%&g%ﬁggeﬁééc% as

EGTA, to distingéigtfidorescénce ragpdihsdrrgsutting, fron Cafciatbolbage fop, inteynaistores:15In a
prefgired embodi p vty i d_hy.expressing the hTAS2R 38 hitter taste
recé(gtors ina h%%ee&ﬂ%%{gqé%sﬁ ’cg{cﬁ%%#ggéf if)ro e%%g%ﬁec Ieisé%gﬁé}e@earﬁ?g’, ﬁlﬁi‘sé%gn, 1gﬁﬁls?‘(rjl é%iﬁ{ngf a
chimeric G-prpt@iﬂﬁh@hﬁk& thieardbessrto anghbsishulipase @asigaalar dnsthydtion pathwayztiyanother
aspect of the lm{?&{%lﬁ?Iﬁitbe-cﬁigﬁ?&edlw?'i.5%9&&%&5{%{%}%«%&%&%@%&%?éﬁ%%@%'3?.,%1%ﬁOugh

expressed as a chimeri¢ transmembranefusion protein. e

other mammalidfi#eliinethigechibo pretfeprdduchas chaladg0S SefishMédatabn pftastel,

t duction i A0 int |l + | Ml |
o iAo oF T ] Fe Rt DAY s AR S et o e AT

to modulation o ransduction pathway via administfation of ‘a’mo

assbtiates with thesfeedptery Chistpdelin ceindelidis drsoplismaly Méwsarsdieming flibisdeesiyCa2+
indicator dyes aB@lﬂéJ&é%@pﬂ,eH&iM&gx,Tfﬁa@g%ﬁz?fﬂ@b%@%ééggggm}e&éﬂgo%féﬂi@mggfﬁése or

decrease of that activity in response to the potential antagonist can b termined as out ‘above

with respect to tPREEHHBIRENBh of biteszisatseelpidenzsiacolily arie fospe bhvmlinmidivhted -
percent decreasgs, gldheagiivity qWhish are1reduiRehio gualify 315,26,‘5‘1@&%%&%%"3'3’ Qutatis, 4

mutandis. Additionally the term "contactin has he meaning as outlined above. Preferably 20the
signalling mole ABZaHIREI e oMY SWeSEBEdiein has been introduced into the cell.

20

The thus modified antagonist is then tested with the first embodiment of the method of the
present invention. The modified antagonist is contacted with the hTAS2R38 polypeptide as
such or with the polypeptide expressed in a hosi cell, which has been contacted prior,
concomitantly or after step (1) with an agonist of bitter taste receptor hTAS2R38 or a
25 structurally related agonist thereof and subsequently inhibition of the bitter taste receptor
activity by the modified antagonist is measured. The inhibition of activation of the
hTAS2ZR38, protein can be measured, e.g. by the intracellular calcium release mediated. If
needed the steps of selecting the antagonist, modifying the compound, contacting the
antagonist with a polypeptide or a host cell and measuring of the inhibition of the bitter taste
30 receptor activity can be repeated a further or any given number of times as required. The
above described method is also termed "directed evolution” of an antagonist since it involves
a multitude of steps including modification and selection, whereby antagonizing compounds
are selected in an "evolutionary” process optimizing their capabilities with respect to a

particular property, e.g. their ability to inhibit the activity of hTAS2R38, in particular inhibit



The types of cell lines, which are preferred are those indicated above. In yet another embodiment, the
ligand-binding domains of the receptors can be employed in vitro in soluble or solid-state reactions to

assay for ligaocddggmesd-igand binding to a bitter 25 taste receptor, or a demgieofda itiestaste
receptor, such as e.g. the extracellular domain, can bhg tested in solution, in a bilayer membrane

attached to a solid phase, in a lipid monolayer or veSicles. Thereby, the binding of a modulator to the
receptor, or domain, can be observed using changes in spectroscopic characteristics, e.g.
fluorescetieeifitwmiiencdpetad? atiohyploRmerte son ansdifridsatbasetolsrefiactiverind exdaies

hydrodyngmic (€.¢. sh matographic, or s il perties, as is generally known in the
art. The c%%]]p%gﬁﬁ%g t%?srt)geg‘%?ggrih%gwgﬁgg? #gép?ae%ﬁ.éﬁb% 5%8"3?1%%5@?%?&,% @fﬁpge@ﬁp s can
be any smthcfiedieatammisounskdora bleldgictdrentity, muchirg apmieinissugarinclaieacigdgsdipid.
Typically, test ¢ Qu will be.small chemical. molecules. Essentially any WO .
A e A R R R
ligandl in thenassays aftheinmeitipnyralihetiph &neadedgeosh tbedigandspesifieity?obansioetiyieyss,
receptor \g@%'dﬁﬁngplﬁ)%%t?ki”eg person to make an intelligent selection of interesting compounds.

The assays may be deagné%l ¥5'screer ?a%’ge chemical libraries by automating the assay steps and 5
providing compounds from any convenient source to assays, which are typically run in parallel (e.g., in

microtiter;formats.on micratiter plates in.robotic ass ..The skilled person will.understand that there
e mainy S o e s RIBgHB e
- screeningnEtdodstthydihimuobee providiagiebeiBicodiniatoralahsmicdd arrpeptidd:libeinedantaining a
argeynumbe ot Agsnal heraReul: oL aslat sompannds (Inat argpfential igand compounds)
Such libraries are then screened Iin one or more assays, as eSCribe %er“eln, to identify those library
members (particular chemical species or subclasses) that display a desired characteristic activity. The

compou tht 'dagﬁi& serve as lead compounds to further develop modulators for final,
productsr,‘gl?l% (;é}%éllan t ergnglslééﬁ\}n s%éa%sgeé%%gg%a modu g(t%bsrs. “tom l%lafcs)ri‘é)iirc}‘ﬁcéémliggmik}?%% Is a
collectiordgftbiivenomrche iNjbEl donepuddsigeneratcbbyreihtebehaimidak simthasiscar i) dgichl 2,
synthesis, by compiping.a. numherafhemisALUIding biagks' sush. esreagenisFar example, 2
linear combiratorial chemical library such as a polypeptide Tibrary is formed by ¢ombining a Setof
chehaicalipatiplionablookes ¢amjprocd diel shérnetieity dossibleaday fbe aresence of N,N’-diethylthiourea,
N,N’-dimethyithiourea and 2-mercaptobenzimidazole, respectively, by at least 10% (e.g. at
least 10%, 15%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%, 98%, 99%, 99,5% or
100%) Preferably, the antagonistic derivative exerts this action, when it is contacted prior,
concomitantly or after, preferably concomitantly, to the contacting of the hTASZR38
20 polypeptide, the host cell expressing the hTAS2R38 polypeptide, or the vector comprising the
hTASZR38 polypeptide, with a hTAS2R38 agonist. Preferred structurally related antagonists

have a structure as described above under formulas (1) to (V).

In order to express ¢cDNAs encoding the receptors, one typically subclones receptor cDNA.
25 into an expression vector that contains a strong promoter to direct transcription, a
transcription/translation terminator, and a ribosome-binding site for translational initiation.
Suitable bacterial promoters are well known in the art, e.g., E. coli, Bacillus sp., and
Salmonella, and kits for such expression systems are commercially available. Similarly
eukaryotic expression systems for mammalian cells, yeast, and insect cells are well known in
30 the art and are also commercially available. The eukaryotic expression vector may be, for

example an adenoviral vector, an adeno- associated vector, or a retroviral vector,

In addition to the promoter, the expression vector typically contains a transcription unit or

expression cassette that contains all the additional elements required for the expression of the



20 given compound length (i.e., the number of amino acids in a polypeptide compound). Millions of
chemical compounds can be synthesized through such combinatorial mixing of chemical building
blocks.  Rrepagtiogrand screening of combinatorial chemical libraries is wellkpande those of skill
25in the art and no more needs to be stated here. In the high throughput assays of the invention, it is
possible to screen up to several thousand different modulators or ligands in a single day. In particular,
each well of a microtiter plate can be used to run a separate assay against a selected potential
modulatogasgtifreoncentmtion!30 ecithdubatkin:tiize affectizaletplhestiisenes vy Dol@amells can

test a sin ulator...Thus, a single standard.micratiter plate can assay about 100 (e.q., 96)
modulatogri]!s&#&]?%é%ﬁre PB?:E elsnldgr%gu{soe ,%hneur? glgiﬁaﬁ% %ﬁg%%%% eenacsolfj?}%gé%/ Wgﬁﬁtgﬁ(?ﬁ‘al%%%l%bout
1500 differgniredrinpadificsit isohostibldatoassbihsevesaldiffeibntplatesptidaassdynsergansfor
WO 2008/ OPCT/EP2008/003156 44 up to about 6,000-20,000 different. c ounds aye possible
i the e R R e R O R D o P e D
above cardelaagministertid glisepth) torakhamtie SUject talndGdaiaiey egdinbibihditestast@ostatin

Alternativ c ounds can be formulated with other ingredients. gf preparations to be taken
orally. Tor e S e o S, B i e on
homeopatiiéipirephestions:s i The reforsicanathec hsise ftrof the jiventiancisaa method for the production
of food, a food precursor material or additive employed in the production of foodstuff comprising the
step of admixing an antagonist isolated by the method of the invention or a modified antagonist

obtainablébythe ssiethogks ot b amié ndion cdhiil ddietrapithiosiiea, N rditoetyiticio ukesn ream of
mergaptqpeng 'ﬂﬁﬁ?' r ! ISt str y related thereto with foodstuff, a food 15precursor
material or aqé%]iéve em ?oje/e i t%progﬁctﬁgg{}&éﬁﬁﬂa&&eﬁgg atﬁ?élé%%gfg S L& In'tH r}gw%thod
have a s@btﬁlﬂl@iﬁf@mdh@margﬁm@ £ breapectantontergitinereof, may be obtained from different

genes.

The particular expression vector used to transport the genetic information into the cell is not

15 particularly critical. Any of the conventional vectors used for expression in eukaryotic or
prokaryotic cells may be used. Standard bacterial expression vectors include plasmids such as
pBR322 based plasmids, pSKF, pET23D, and fusion expression systems such as GST and
LacZ, but there are many more known in the art to the skilled person that can be usefully
employed.

20
Expression vectors containing regulatory elements from eukaryotic viruses are typically used
in eukaryotic expression vectors, e.g. SV40 vectors, papilloma virus vectors, and vectors
derived from Epstein-Barr virus. Other exemplary eukaryotic vectors include pMSG,
pAVO0S/A sup.+, pMTO10/A sup.+, pMAMneo-3, baculovirus pDSVE, pcDNA3.1, pIRES

25 and any other vector allowing expression of proteins under the direction of the SV40 early
promoter, SV4Q late promoter, metallothionein promoter, murine mammary tumor virus
promoter, Rous sarcoma virus promoter, polyhedrin promoter, or other promoters shown

effective for expression in eukaryotic cells.

30 Some expression systems have markers that provide gene amplification such as thymidine
kinase, hygromycin B phesphotransferase, and dihydrofolate reductase. Alternatively, high

vield expression systems not involving gene amplification are also suitable.



wherein; 20Rlis selected from the group consisting of alkyl, alkenyl, alkynyl, cycloalkyl, alkoxy,
alkoxyalkyl, heterocycloalkyl, an alicyclic system, aryl and heteroaryl; optionally substituted; R2is
selected fromahesgrmspsconsisting of alkyl, alkenyl, alkynyl, cycloalkyl, alkoxy;1/er2oesalkopegalkyl,
heterocycloalkyl, an alicyclic system, aryl and heteroggyl; optionally 25substituted; or RI anq R2 _
together form a heterocycloalkyl, an alicyclic system or heteroaryl. More preferred antagonists used in
this method have a structure according to formula (II) or formula (11l) or are a tautomers thereof: 30 R3
WO 2008 MR Emnts/ Hd gos/0nsxdly included in expression vectors also include a replicon that

functions in E. coli, a gene encoding drug resistance to permit selection of bacteria that harbor
recombinant plasmids, and unique restriction sites in nonessential regions of the plasmid to
allow insertion of eukaryotic sequences. The particular drug resistance gene chosen is not
5 critical, any of the many drug resistance genes known in the art are suitable. The prokaryotic
sequences are optionally chosen such that they do not interfere with the replication of the

DNA in eukaryotic cells, if necessary.

Standard transfection methods can be used to produce bacterial, mammalian, yeast or insect
10 cell lines that express large quantities of the receptor, which are then purified using standard
techniques. Any of the well-known procedures for introducing foreign polynucleotide
sequences into host cells may be used. These include the use of calcium phosphate
transfection, polybrene, protoplast fusion, electroporation, liposomes, microinjection, plasma
vectors, viral vectors and any of the other well known methods for introducing cloned
15 genomic DNA, cDNA, synthetic DNA or other foreign genetic material into a host cell. It is
only necessary that the particular genetic engineering procedure used be capable of

successtully introducing at least one gene into the host cell capable of expressing the receptor.

After the expression vector is introduced into the cells, the transfected cells may be cultured
20 under conditions favouring expression of the receptor, which is recovered from the culture
using standard techniques. For exampie the cells may be burst open either mechanically or by
osmotic shock before being subject to precipitation and chromatography steps, the nature and
sequence of which will depend on the particular recombinant material to be recovered.
Alternatively, the recombinant protein may be recovered from the culture medium in which

25  the recombinant cells had been cultured.

The activity of the receptor described herein can be assessed using a variety of in vitro and in
vivo assays to determine functional, chemical, and physical effects, e.g., measuring ligand
binding, secondary messengers {e.g., cAMP, ¢cGMP, IP;, DAG, or Ca“) ion flux,
30 phosphorylation levels, transcription levels, of reporter constructs neurotransmitter levels, and
the like. Such assays are used in the method of the present invention to test for the activity of

the receptors.



45 (1) wherein R3is selected from the group consisting of alkyl, alkenyl, alkynyl, cycloalkyl, alkoxy,
5alkoxyalkyl, heterocycloalkyl, an alicyclic system, aryl and heteroaryl; optionally substituted; R4is
selected fromairecgimspsconsisting of hydrogen, alkyl, alkenyl, alkynyl, cyclaatkykratioenysaikoxyalkyl,
heterocycloalkyl, an alicyclic system, aryl and heterogyyl; optionally substituted 10R5is selected from
the group consisting of hydrogen, halogen, -NO2; -CN; alkyl, alkenyl, cycloalkyl, alkoxy, alkoxyalkyl,
heterocycloalkyl, an alicyclic system, aryl and heteroaryl; optionally substituted; R6is selected from the
group conShéiREast Ry thalkestysosyersmtyIamoike dkskinlel, tetesoeytduatiar, bn ml@ayufaﬂs@rs}(erln,
aryl and hgtgeqanyh 9Rpb sgggpg ; rain.R3 t@g?; eterocycloalkyl,
oryan alicyclic s?/g{%rgﬁ %(r%g\}\i/ir%%eﬁem RSHaE}%% F%éé%gg]%}ﬁe%dfgodrgm g%g/c cj}é%%?f e gf}%i:%%o%ll%%/ﬁn agrgi a{ﬁ(aiéclic
system, a#ic6Esh ETERBEI 126t thE€35o1ve iHBicatedassetsetdashBading méyebesresentomndotn the

Further prefepedsantagrnistansaniaithis methad bavs,a sitgiuie areuding o formuia ) ..
5 determined using intact cells or animals, these consequences can measured by any means
known to those skilled in the art, e.g., patch clamping, voltage-sensitive dyes, whole cell
currents, radioisotope efflux, inducible markers, oocyte bitter taste receptor gene expression;
tissue culture cell bitter taste receptor expression; transcriptional activation of bitter taste
receptor genes; ligand binding assays; voltage, membrane potential and conductance changes;

10 ion, preferably sodium or calcium ion flux assays, for example measuring calcium levels
using calcium sensitive dyes such as Fluo-3, Fluo-4 or Fura-2; changes in intraceliular second
messengers such as cAMP, cGMP, and inositol triphosphate (IP3); changes in intracellular
caleium Jevels; neurotransmitter release, and the like. These assays may be performed on
intact cells expressing a bitter taste recepior polypeptide, on permeabilized cells, or on

15 membrane fractions produced by standard methods.

Preferred assays for G-protein coupled receptors include cells that are loaded with ion
sensitive dyes to report recepior activity. In assays for identifying modulatory compounds,
changes in the level of ions in the cytoplasm or membrane voltage will be monitored using an

20 ion sensitive or membrane voltage fluorescent indicator, respectively. For G-protein coupled
receptors, promiscuous G-proteins such as Gui5 and Gui6é and chimeric G-proteins can be
used in the assay of choice (see, for example, Wilkie et al. {1991) Proc. Nat. Acad. Sci. USA
88: 16049-10053). Such promiscuous G-proteins allow coupling of a wide range of receptors
to G-protein dependent signal pathways.

25
Receptor activation typically initiates subsequent intraceliular events, e.g. increases in second
messengers such as IP;, which releases intracellular stores of calcium ions. Activation of
some (G-protein coupled receptors stimulates the formation of inositol trisphosphate through
phospholipase C-mediated hydrolysis of phosphatidylinositol bisphosphate (Berridge & Irvine

30 (1984) Nature 312: 315-21). IPy in turn stimulates the release of intracellular calcium ion
stores. Thus, a change in cytoplasmic calcium ion Jevels, or a change in second messenger
levels such as IP; can be used to assess G-protein coupled receptor function. Cells expressing
such G-protein coupled receptors may exhibit increased cytoplasmic calcium levels as a result

of contribution from both intracellular stores and via activation of ion channels, in which case



200r are tautomers thereof: R7 wherein R7, R8, R9 and R19 are in each instance independently
selected from the group consisting of 25 hydrogen, halogen, in particular F, CI, Br or I; -NOZ2; -CN;
-ORB; -NRMR22¢8/COAR13; -CONRILR12; -NRI ICOR13; -NR11COR13; i#{RIKBEIRALIRG2;
-NRIISO2A; -CORD; -SO2NRIIR12; -00CR13; -CRI3R140H; R130H and A, preferably hydrogen; Ru
and R12 is each independently selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl,
cycloalkyl, heterocycloalkyl, aryl, heteroaryl, and aralkyl or together 30form a heteroaryl, or

heterocyclo@kyI e pals/ Bithragh vl EP2CHBIT0 81 5674E R FINEsRY4 is sabtiunuésendditty
selected fipmHha OLmMBIERRIIRENG,PL hydregenalind, alkenvl alierayl, Gyclog ﬂﬁ@f&&%@%ﬁ%}l

alkoxy, aryl, aralkyl, heteroaryl, and - NR11R127and Ais selected from the group consisting o
alkeny!, CERIRG LeaERg, ENe ety StistsroEgBloalye dtoatieyclic system, aryl and heteroaryl;
optionally substituted.

5  In a preferred embodiment, receptor activity is measured by expressing the RTAS2R38 bitter
taste receptors in a heterologous cell with a G- protein, such as Gal3, Gal6, transducin,
gustducin, or a chimeric G-protein that links the receptor to a phospholipase C signal
transduction pathiway. In another aspect of the invention, only the extracellular domain of the
respective bitter taste recepior is expressed as a chimeric transmembrane fusion protein. A

10 preferred cell line is HEK-293, although other mammalian cell lines are also preferred such as
CHO and COS cells. Modulation of taste transduction is assayed by measuring changes in
intracellular Ca** levels, which change in response to modulation of the receptor signal
transduction pathway via administration of a molecule that associates with the receptor.
Changes in Ca** levels are optionally measured using fluorescent Ca®" indicator dyes and

15 fluorometric imaging. The activity of the signalling molecule and the increase or decrease of
that activity in response to the potential antagonist can be determined as outlined above with
respect to the identification of bitter taste receptor taste activity. The respectively indicated
percent decreases of the activity, which are required to qualify as antagonist do apply mutatis
mutandis. Additionally the term "contacting” has the meaning as outlined above. Preferably

20 the signalling molecule and/or the promiscuous G-protein has been introduced into the cell.

The types of cell lines, which are preferred are those indicated above,

In yet another embodiment, the ligand-binding domains of the recepiors can be employed in
vitro in soluble or solid-state reactions to assay for ligand binding. Ligand binding to a bitier
25  taste receptor, or a domain of a bitter taste receptor, such as e.g. the extracellular domain, can
be tested in solution, in a bilayer membrane attached to a solid phase, in a lipid monelayer or
vesicles. Thereby, the binding of a modulator to the receptor, or domain, can be observed
using changes in spectroscopic characteristics, e.g. flucrescence, fluorescence polarization,
plasmon resonance, absorbance or refractive index; or hydrodynamic (e.g. shape),

30 chromatographic, or solubility properties, as is generally known in the art.

The compounds tested as modulators, i.e. potential agonists and antagonists, of the receptors
can be any small chemical compound, or a biological entity, such as a protein, sugar, nucleic

acid or lipid. Typically, test compounds will be small chemical molecules. Essentially any



In above formulas (1), (1), (1lll), and (V) the substituents R', R2, R3, QR6, R7, RA, R9, RIO, RI R12,
Ru, RH, and A have the preferred and particularly preferred meanings indicated above with respect to
the method*®@igdlgtidjdh antagonist. The term antagonist has the meaning@%/8efinédebave. 10
Consequently, a further aspect of the invention is a fgodstuff, any foodstuff precursor material or
additive employed in the production of foodstuff producible as stated above. Sitter taste is a particular
problem when orally administering pharmaceuticals, which often 15 have an unpleasant bitter taste. In

particular’tf BlifétyF RGBS ChilaPenUsht ERrBricAy i pRRgHIs AN PtabgsedriTe feptesantiobithe
compliangewithoa, teeaisuent kegimefzdnoadgitiongimuelgEnaRBPBlicatiqna gt administatian of

bitter tasting, pharmaceuticals can be problematic. Therefore, a further aspect of the invention is a

method fEPEHE prBudEHs AR calcars: PreBaReGaEat tonTlouimastom piusTRy wesstdpof
admixingd©ie gniggopisidhgnelpiedapgionmodiiad:by tis-mrihed alihadnyentierssay steps and

N,N'-diethylthjourea, N,N'- dimethylthiourea, 2-mercaptobenzimidazole or an antagonist structurally

relateéd thEXUSI RN SHREHVE A GO ST FOTOIRRIRPVITAUASSh S nAasaiii calnchcasp TS dlhvriminaiil/or

adjuvantpaRieeratyy, ifurheocomersingsthe steraldorpmialinghe Rhawacsuiinal &omAgsition into a
pharmaceutically acceptable form. Preferred antagonists used in this method have a structure
25accordWFé11‘b“%F HiPbHre paetoaTer SRehet of Wnarish ol shesizabefsarpentithe group
consisting of alkyl, alkenyl, alkynyl, cycloalkyl, alkoxy, 30alkoxyalkyl, heterocycloalkyl, an alicyclic

system, aryl and heter%aryl; optionally substituted; ) , o
ASsays may be run in gh throughput screening methods that involve providing a

10 combinatorial chemical or peptide library containing a large number of potential therapeutic,
or tastant compounds (that are potential ligand compounds). Such libraries are then screened
in one or more assays, as described herein, to identify those library members (particular
chemical species or subclasses) that display a desired characteristic activity. The compounds
thus identified can serve as lead compounds to further develop modulators for final products,

15 or can themselves be used as actual modulators. A combinatorial chemical library is a
collection of diverse chemical compounds generated by either chemical synthesis or
biological synthesis, by combining a number of chemical "building blocks" such as reagents.
For example, a linear combinatorial chemical library such as a polypeptide library is formed
by combining a set of chemical building blocks (amino acids) in every possible way for a

20 given compound length (i.e., the number of amino acids in a polypeptide compound).
Millions of chemical compounds can be synthesized through such combinatorial mixing of

chemical building blocks.

Preparation and screening of combinatorial chemical libraries is well known {o those of skill

25  in the art and no more needs to be stated here.

In the high throughput assays of the invention, it is possible to screen up to several thousand
different modulators or ligands in a single day. In particular, each well of a microtiter plate
can be used to run a separate assay against a selected potential modulator, or, if concentration
30 or incubation time effects are to be observed, every 5-10 wells can test a single modulator.
Thus, a single standard microtiter plate can assay about 100 (e.g., 96) modulators. If 1536
well plates are used, then a single plate can easily assay from about 100 to about 1500

different compounds. It is possible to assay several different plates per day; assay screens for



WO 2008/128730PCT/EP2008/003156 47 R2is selected from the group consisting of alkyl, alkenyl,
alkynyl, cycloallcyl, alkoxy, alkoxyalkyl, heterocycloalkyl, an alicyclic system, aryl and heteroaryl;

optionally sulastisutedsn Rl and R2 together form a heterocycloalkyl, an aligyGlig:sysianm efgheteroaryL
More preferred antagonists used in this method havg,a structure according to formula (Il) or formula

(11 or are a tautomers thereof: 10 wherein R3is selected from the group consisting of alkyl, alkenyl,

alkynyl, aygleadkyh:edkeno-28luydith-heLerasyaIRAlvh Abs Aty CitneYBle i an g NRIeroRF

G Yke
optionally substituted; 15R4is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl,
cycloalkyffvention.

Antagonists identified by method described herein above can be administered directly to a
5 human subject to modulate, e.g. inhibit, bitter taste. Alternatively, such compounds can be
formulated with other ingredients of preparations to be taken orally, for example, foods,
including animal food, and beverages, pharmaceutical or nutraceutical or homeopathic

preparations.

10 Therefore, another aspect of the invention is a method for the production of food, a food
precursor material or additive employed in the production of foodstuff comprising the step of
admixing an antagonist isolated by the method of the invention or a modified antagonist
obtainable by the methods of the invention, N,N’-diethylthiourea, N,N’-dimethylthiourea, 2-
mercapiobenzimidazole or an antagonist structurally related thereto with foodstuff, a food

15 precursor material or additive employed in the production of foodstuff. Preferred antagonists

used in this method have a structure according to formula (1) or are tautomers thereof,

S
R1_ )L JR2
Hooh
¢y
wherein,

20 R! is selected from the group consisting of alkyl, alkenyl, alkynyl, cycloalkyl, alkoxy,
alkoxyalkyl, heterocycloalkyl, an alicyclic system, aryl and hetercaryl; optionally
substituted,

R? is selected from the group consisting of alkyl, alkenyl, alkynyl, cycloalkyl, alkoxy,
alkoxyalkyl, heterocycloalkyl, an alicyclic system, aryl and heteroaryl;, optionally

25 substituted;

or
R' and R? together form a heterocycloalkyl, an alicyclic system or heteroaryl.
More preferred antagonists used in this method have a structure according to formula (IT) or

formula (III) or are a tautomers thereof:

H
S RO N

RaANJ\N/\m Rg/}:\t\;/l%s
10 H  H H



alkoxy, alkoxyalkyl, heterocycloalkyl, an alicyclic system, aryl and heteroaryl; optionally substituted is
selected from the group consisting of hydrogen, halogen, -NO2; -CN; alkyl, alkenyl, cycloalkyl, alkoxy,

alkoxyalkyl whetaraeysioalkyl, an alicyclic system, aryl and 20heteroaryl; optierafiy-sdpstityted; R6is
selected from the group consisting of alkyl, alkenyl, £ cloalkyl, alkoxy, alkoxyalkyl,

heterocycloalkyl, an alicyclic system, aryl and heteroaryl; optionally substituted; or wherein R3 and R.4
together form a heterocycloalkyl, or an alicyclic system;  or wherein R5 and R6 together form a
cycloalkyl, heterocycloalkyl, an alicy¢lig system, aryl or 25heteroaryl; and(ifi¢ bond indicated by the
dashed line may be present or not. Further preferred antagonists usable in this method have a
structure according to formula (V) or are tautomers thereof: WO 2008/128730PCT/EP2008/003156

48 R7 wiherein
R’ is selected from the group consisting of alky!, alkenyl, alkynyl, cycloalkyl, alkoxy,
5 alkeoxyalkyl, heterocycloatkyl, an alicyclic system, aryl and hetercaryl; optionally
substituted;

R is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl,
alkoxy, alkoxyalkyl, heterocycloalkyl, an alicyclic system, aryl and heteroaryl;
optionally substituted

10 R is selected from the group consisting of hydrogen, halogen, -NO»; -CN; alkyl, alkenyl,
cycloalkyl, alkoxy, alkoxyalkyl, heterocycloalkyl, an alicyclic system, aryl and
heteroaryl; optionally substituted;

R® is selected from the group consisting of alkyl, alkenyl, cycloalkyl, alkoxy, alkoxyalkyl,
heterocycloalkyl, an alicyclic system, aryl and heteroaryl; optionaily substituted;

15 or wherein R® and R* together form a heterocycloalkyl, or an alicyclic system;

or wherein R® and R® together form a cycloalkyl, heterocycloalkyl, an alicyclic system, aryl or
heteroaryl; and

the bond indicated by the dashed line may be present or not.

Further preferred antagonists usable in this method have a structure according to formula (I'V)

20 or are tautomers thereof:
R7

R8 .
D
o /&

R1G
avy
wherein
R’ R%, R? and R'® are in each instance independently selected from the group consisting of
25 hydrogen, halogen, in particular F, Cl, Br or I; -NO;; -CN; -OR!; -NR!R!%
-COOR"; -CONR''R'?; -NR''COR"; -NRM'COR"; -NRCONR'R'*; -NR!'50,4;
-COR"; -SO,NRR'; -00OCR"; -CRPRMOH; R">0H and A, preferably hydrogen;
R'" and R is each independently selected from the group consisting of hydrogen, alkyl,
alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, and aralkyl or together

30 form a heteroaryl, or heterocycloalkyl;



R7, R8, R9 and R19 are in each instance independently selected from the group consisting of
hydrogen, halogen, in particular F, Cl, Br or I; -NO2; -CN; -OR13; -NRI1R12; -COOR13; -CONR11R12;
-NR'1COR18Bo-NmA6321813; -NR'LICONR11R12; -NR'1S02A; -COR13pSOaaNREIRIZs-00CR13;
-CR13R140H; R130H and A, preferably hydrogen; Bi1 and R12 is each independently selected from
the group consisting of hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl,
and aralkyl or together 10form a heteroaryl, or heterocycloalkyl; R13 and R14 is each independently

selected Romatk Broip exsisisulsgesidaytiiogelec tetkyraatk shy| ctkynghrsjesioglk, etergoycbiiyl,
alkoxy, aryl, ara t I h p consisting of of aIkyI
alkenyl, cycloalkg'}?&ﬁ%@{%x%% IO %@%é%é@gﬁﬁw eaggg%%cﬁsy%f% akrly?&% éteroaryl

optionally substtietR 11 adve formulas (1), (1N, (1), and (IV) the substituents R1, R2, R3, R4,123, RS,

R7, RS, 3‘%9 RlclsRééi’e E%’f ijoéﬁl the outﬁ C%Qgsﬁzga\f ?ﬂ’ylp %{(% ﬁd G%ﬁ gg%’éépr?kerre

meanings indicated above with respéct to the met |Solat|ng an nta ‘term gntaﬁémst
has the meaning#grefetireicabavelior i systompriseedisstermamd ceptivsl brSpbﬁmta@eutlcal

compositignpsedusihle3¢00(@iNg o theamethad ohthaaueniion? CRMRIISHgME! IFagope k' r'!
nutraceutig @II}Q,@r har mace tically activ, %ent and optlonally ne or more pharmaceutlcall
acceptable ¢arrier ami%r BV ST e REAET SR S RERU A 4 7 ﬁ?gcgﬁﬁ%‘gﬁﬁdﬂﬁlb‘@é?ﬂoﬂ’so%ﬁﬁﬁhse
both prodesgsciotohiimansthedi aﬁrm&it@gwnsmmn. The tamoemt gdttlse lamtdgomisticngom pltimddof
present igygntion to be taken orally must be

10
Consequently, a further aspect of the invention is a foodstuff, any foodstuff precursor material

or additive employed in the production of foodstuff producible as stated above.

Bitter taste 1s a particular problem when orally administering pharmaceuticals, which often
15 have an unpleasant bitter taste. In particular in elderly persons, children and chronically ill
patients this taste can lead to a lack of compliance with a treatment regimen. In addition in
veterinary applications the oral administration of bitter tasting pharmaceuticals can be
problematic. Therefore, a further aspect of the invention is a method for the production of a
nutraceutical or pharmaceutical composition comprising the step of admixing the antagonist
20  isolated and/or modified by the method of the invention, N,N’-dicthylthiourca, N,N’-
dimethylthiourea, 2-mercaptobenzimidazole or an antagonist structurally related thereto with
an active agent and optionally with a pharmaceutically acceptable carrier and/or adjuvants.
Preferably, further comprising the step of formulating the pharmaceutical composition into a
pharmaceutically acceptable form. Preferred antagonists used in this method have a structure

25  according to formula (I) or are tautomers thereof,

5
R1_ )L R2
A
@
wherein;
R' is selected from the group consisting of alkyl, alkenyl, alkynyl, cycloalkyl, alkoxy,
36 alkoxyalkyl, heterocycloalkyl, an alicyclic system, aryl and heteroaryl; optionally
substituted;



sufficient to effect a beneficial response in the subject, preferably human subject, and will be
determined by the efficacy of the particular taste modulators and the existence, nature, and 30extent
of any adverse sigeieffects that accompany the administration of a particul @ ¥N®@2008/603156
2008/128730PCT/EP2008/003156 49 compound. Ag-mentioned before, the hTAS2R38 antagonists
N,N'-dimethylthiourea and 2- mercaptobenzimidazole can act as agonists for human bitter taste
receptor hTAS2R38 at low concentrations. Therefore, the antagonist N,N'-dimethylthiourea or a
structuralR relatésdsaleetgdrfistristpretevably ouisprigeef inl ke, rmikemdytiday oylphacialedtiedtoxy,

oreferably highet Bt L0 A oreIar A Hnes Ao 50 e 2oean o pFal optanaty ™

mercaptobenzinsieestdigeds a structurally related antagonist is higher than 0 01 mM, preferably higher
than 0.1 mM, more preferably higher than 1 n-IM. 10A further aspect of the present invention is the
use of an antagonist of hnTAS2R38 bitter taste receptor activity isolated according to the method of the
inverition Bt anthBdifreg thendgonistethTASRRES hroaltibbiacyerdingtbateoamthod of the invention to
reduce or, i I thi itter t is pref [ jated by.the biftef.taste
receptor NTCORRE Thie Ry e T R MBI & F R Y S S T
nutraceutfesnib: (O pasition faftarptrartmercebitical composition, of food, of a food precursor material or
of a food additive. In a preferred use the antagonist has a structureﬁécording iQ formula (I) oris a
tautomer thereof, N NHH (1) 3 t N

/\N N/\F?é R5W\N/§
H H H

) (1iI)

R3 S

10
wherein
R is selected from the group consisting of alkyl, alkeny!, alkynyl, cycloalkyl, alkoxy,
alkoxyalkyl, heterocycloalkyl, an alicyclic system, aryl and heteroaryl; optionally
substituted;

15 R is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl,
alkoxy, alkoxyalkyl, heterocyclealkyl, an alicyclic system, aryl and heteroaryl;
optionally substituted

R® is selected from the group consisting of hydrogen, halogen, -NO,; -CN; alkyl, alkenyl,
cycloalkyl, alkoxy, alkoxyalkyl, heterocycloalkyl, an alicyclic system, aryl and

20 heteroaryl; optionally substituted;

R® is seiected from the group consisting of alkyl, alkenyl, cycloalkyl, alkoxy, alkoxyalkyl,
heterocycloalkyl, an alicyclic system, aryl and hetercaryl; optionally substituted,;
or wherein R? and R* together form a heterocycloalkyl, or an alicyclic system;
or wherein R® and R® together form a cycloalkyl, heterocycloalkyl, an alicyclic system, aryl or
25 heterbaryl; and
the bond indicated by the dashed line may be present or not.
Further preferred antagonists usable in this method have a structure according to formula (IV)

or are tautomers thereof



20wherein; R1is selected from the group consisting of alkyl, alkenyl, alkynyl, cycloalkyl, alkoxy,
alkoxyalkyl, heterocycloalkyl, an alicyclic system, aryl and heteroaryl; optionally substituted; R2is
selected frowxhesgnoapseonsisting of alkyl, alkenyl, alkynyl, cycloalkyl, alkoxy;i25edkenayedksd,
heterocycloalkyl, an alicyclic system, aryl and heterggryl; optionally substituted; or Rl and R2 together
form a heterocycloalkyl, an alicyclic system or heteroaryl.  In a more preferred use the antagonist
has a structure according to formula (Il) or formula 30(1ll) or is a tautomer thereof: WO

2008/128730PCT/EP2008/003156 50 wherein R7
rRa

N 8
R& »

Iv)
wherein
R7, Rg, R® and R' are in each instance independently selected from the group consisting of
5 hydrogen, halogen, in particular F, Cl, Br or I; -NGy, -CN; -@Rﬂ; wNR“REZ;
-COOR"; -CONR'RY; -NR'COR"; -nR''CORD, NRCONRVR™, -NR''50,4,
-COR"; -80,NR"R™; -QOCRY; -CR¥ROH; R'>OH and A, preferably hydrogen;
R" and R is each independently selected from the group consisting of hydrogen, alkyl,
alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, hetercaryl, and aralkyl or together
10 form a heteroaryl, or heterocycloalkyl;
R'® and R™ is each independently selected from the group consisting of hydrogen, alkyl,
alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, alkoxy, aryl, aralkyl, heteroaryl, and —
NRY'R'*; and
A is selected from the group consisting of alkyl, alkenyl, cycloalkyl, alkoxy, alkoxyalkyl,
15 heterocycloalkyl, an alicyclic system, aryl and heteroaryl; optionally substituted.
In above formutas (I), (I1), (II), and (IV) the substituents R, R, R%, R%, RY, RS, R", R®, R®,
R RM R RP R™ and A have the preferred and particularly preferred meanings indicated
above with respect to the method of isolating an antagonist. The term antagonist has the
meaning as defined above.
20
Also comprised is a nutraceutical or pharmaceutical compeosition producible according to the
method of the invention, comprising at least one nutraceutically or pharmaceutically active
agent, and optionally one or more pharmaceutically acceptable carrier and/or adjuvant. These
pharmaceutical and nutraceutical compositions comprise both products for human and animal

25  consumption.

The amount of the antagonistic compound of present invention to be taken orally must be
sufficient to effect a beneficial response in the subject, preferably human subject, and will be
determined by the efficacy of the particular taste modulators and the existence, nature, and

30 extent of any adverse side-effects that accompany the administration of a particular



5Ra3is selected from the group consisting of alkyl, alkenyl, alkynyl, cycloalkyl, alkoxy, alkoxyalkyl,
heterocycloalkyl, an alicyclic system, aryl and heteroaryl; optionally substituted; R4is selected from the
group consistingpaf/indsogen, alkyl, alkenyl, alkynyl, cycloalkyl, alkoxy, alkoxyalkyhdoetamsycloalkyl,
an alicyclic system, aryl and heteroaryl; 100pt|0nally ubstituted R5is selected from the group
consisting of hydrogen, halogen, -NO2; -CN; alkyl, a enyl, cycloalkyl, alkoxy, alkoxyalkyl,
heterocycloalkyl, an alicyclic system, aryl and heteroaryl; optionally substituted; R6is selected from the

group conaistingraf alkymatkemed dyedtoalkile ARG RGO wyedksyhitGhEidrodyeledikhian-adicydic -
system, ar%l anc#@b teroar%ll o]ptlonallél subastltrlirlrseg é\/herel%R3 an F\’r4 to et I&‘ ﬁik 8 at 1
heterocygf “fﬁ? Sran &l alcyc I¢ system or %/%ereln tttgg&ﬁ rrgor acy at low
heterocyclmaikmramaﬂcﬁama‘ystermhcarwmgbaiardﬁmdl -ahdetheliaodrindicatedsbytheaddpshelddide may
be present or not. 20In a r%)er preferred lége anta onrst has a ﬁtructure acaglordin ta formula (V)
oris a tafaj‘j[]onger {%ér so?rfgjera ¥ COH’IPI‘ES@ eutrcal or p armaceutic COI’X’E%OSH!OD in
5 food, a food precursor material or food additive in a concentration higher than 3 mM,
preferably higher than 10 mM, preferably higher than 30 mM. The concentration of 2-
mercaptobenzimidazole or a structurally related antagonist is higher than 0.01 mM, preferably

higher than 0.1 mM, more preferably higher than | mM.

10 A further aspect of the present invention is the use of an antagonist of hTAS2R38 bitter taste
receptor activity isolated according to the method of the invention or a modified antagonist of
hTAS2R38 producible according to the method of the invention to reduce or suppress bitter
taste. In this use the bitter taste is preferably mediated by the bitter taste receptor hTAS2R38.
This use further preferably comprises the use of to suppress bitter taste of a nutraceutical

15 composition, of a pharmaceutical composition, of food, of a food precursor material or of a
food additive. In a preferred use the antagonist has a structure according to formula (D oris a

tautomer thereof,

R, J\ JR2
N N
H  H
@
20  wherein;

R! is selected from the group consisting of alkyl, alkenyl, alkynyl, cycloalkyl, alkoxy,
alkoxyalkyl, heterocycloalkyl, an alicyclic system, aryl and heteroaryl; optionally
substituted;

R? is selected from the group consisting of alkyl, alkenyl, alkynyl, cycloalkyl, alkoxy,

25 alkoxyalkyl, heterocycloalkyl, an alicyclic system, aryl and heteroaryl; optionally
substituted;

or

R! and R? together form a heterocycloalkyl, an alicyclic system or heteroaryl.

In a more preferred use the antagonist has a structure according to formula (II) or formula

30 (1) or is a tautomer thereof:



wherein 25R7, R8, R9 and RI are in each instance independently selected from the group consisting of
hydrogen, halogen, in particular F, Cl, Br or I, -NO2; -CN; -OR13; -NRI1R12; -COOR13; -CONRI1R12;
-NRI1LCOR¥8p-246811b€GBR 13; -NRIICONRIR12; -NR11802A; -COR13; -802MNR1FRM&&/600ERI3;
-CR1312140H; RI30H and A, preferably hydrogen; V\é%) 2008/128730PCT/EP2008/003156 51 R" and
R12 is each independently selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl,
cycloalkyl, heterocycloalkyl, aryl, heteroaryl, and aralkyl or together fggm a heteggaryl, or
heterocycloalkyl; R13 and R14 is eachjndependently selected from the gr nsisting of hydrogen,
alkyl, 5alkenyl, alkynyl, cycloa!lgzi,\het ocycloalkyl, alkoxy, aryl, aralkyl, eterofj% and - NR11R12;
and Ais selected from the df@p coissistinéjiof alky# alkenyl, cycloall@é alkoxi, alkogyallcyl,
heterocycloallcyl, an alicyclic systeﬁ, aryl'and heteroaryl; optionally substituted. In above formulas (1),
(1D, (1, and (1V) the substituents R, ﬁ% R3, R4, R5, le, R.7, REI, R9, RI,@%#, 10 R12, Rfl, R14, and
A have the preferred and particularly préferred meanings indicated above with respect to the method
of isolating an antagonist. The term antagonist has the meaning as defined above.

wherein
5 R is selected from the group consisting of alkyl, alkenyl, alkynyl, cycloalkyl, alkoxy,
alkoxyalkyl, heterocycloalkyl, an alicyclic system, aryl and hetercaryl, optionally
substituted;
R is selected from the group consisting of hydrogen, allcyl, alkenyl, alkynyl, cycloaikyl,
alkoxy, alkoxyalkyl, heterocycloalkyl, an alicyclic system, aryl and heteroaryl,
10 optionally substituted
R’ is selected from the group consisting of hydrogen, halogen, -NG,; -CN; alkyl, alkenyl,
cycloalkyl, alkoxy, alkoxyalkyl, heterocycloalkyl, an alicyclic system, aryl and
heteroaryl; optionally substituted,
RS is selected from the group consisting of alkyl, alkenyl, cycloalkyl, alkoxy, alkoxyalkyl,
15 heterocycloalkyl, an alicyclic system, aryl and heteroaryl; optionally substituted;
or wherein R® and R” together form a heterocycloalkyl, or an alicychic system;
or wherein R® and R® together form a cycloalkyl, heterocycloalkyl, an alicyclic system, aryl or
heteroaryl; and
the bond indicated by the dashed line may be present or not.
20 In a further preferred use the antagonist has a structure according to formula (IV) or is a

iautomer thereof®

R7
RS H

N
A
N S
" R10 A
av)
wherein
25 R, R% RY and R'° are in each instance independently selected from the group consisting of
hydrogen, halogen, in particular F, Cl, Br or I, -NO;;, -CN; -ORD . NR''R'Y,
-COOR"; -CONR'"R'; -NR''CORY; NR'CORY; -NR''CONR''R"%;, -NR!S0,4;
-CORY;-80,NR'R"; -.0OCR",; -CR’R'*OH; RPOH and A, preferably hydrogen;



The following figures and examples are merely illustrative of the present invention and 15should not be
construed to limit the scope of the invention as indicated by the appended claims in any way. Brief

Descriptionvobhithwsiatates and Figures 20 Fig. 1 Chemical structures of the PASZRAB:a@iagenists. The
N-C=S moiety is highlighted by a red circle.  Fig. 2;Averaged (n=3) concentrations responses of the
TAS2R38 antagonists on cells 25transfected with TAS2R38- PAV cDNA. Fig. 3 TAS2R38 antagonists
inhibit the responses of TAS2R38 transfected cells to structurally divergent TAS2R38 agonists. Cells

were stinRilagsd Rt @@@M@W@Waﬂ!d@é@bﬁqn@ 08 rpiduphempistiogred (FTic)genl aiivi,
methimidazole h ethlyt Ures DMTU), 5 mM
diethylthiourea %gﬁ% g%ﬂ ‘théa%gg enz l¥¥}§ (‘?@ I%?% otiifexs][1 %éIre pgonl\ée az)ﬂcl)%rmock

stimulation withﬁ@a‘m&bhjﬂmrﬁbmﬂ@cMsimm'bbtamed in two additional experiments. WO
2008/1287Y130, 0 n| alter e response
hTAS2R1 oFﬁlrﬁT%st?% ggaérgsoglﬁ%% %%?@%X%%é%ggﬁﬁ%;ﬁ? 2% %%c egl%e?y]h egfe %?nrh Lﬁl gééd with
diffefent salicin aik@&}jlcr@i&wkwhlde@m@htmﬂ@mwm@kwonﬁtwr}aﬁafmmukk@w}tﬁﬂ@arﬂ and -
dlmethythloureﬂgwﬁw) mM diethythionrea (DETU) or 0.1 mM 5mercaptobenzimidazole (MBI).

Data are averaged over at east three experiments. Fig. 5 Averaged effects (n>3) of different
diethylthidurea éorictastiatidre(DET Ppum thesigspontelbf T AB2BAScreinsliediedicalis ajorysitipiulation

with prOpyIthiouﬁ%}ggf&QﬁQy}?Ef Q%@Xﬂ@%&& Q%T%}d hetercaryt; optionally substituted.
In above formulas (), (II), (1), and (IV) the substituents R', R%, R, RY R®, R, R7, R®, ®°, R, R'Y,
10 RY R, RY and A have the preferred and particularly preferred meanings indicated above with
respect to the method of isolating an antagonist. The term antagonist has the meaning as defined

above.

The following figures and examples are merely illustrative of the present invention and
15  should not be construed to limit the scope of the invention as indicated by the appended

claims in any way.

Brief Descrintion of the Tables and Figures

20
Fig. 1 Chemical structures of the TASZR38 antagonists. The N-C=S moiety is highlighted by
ared circle.
Fig. 2 Averaged (n=3) concentraiions responses of the TAS2R38 antagonists on cells
25 transfected with TASZR38- PAV cDNA,

Fig. 3 TAS2R38 antagonists inhibit the responses of TASZR38 transfected cells to
structurally divergent TAS2R38 agonists. Cells were stimulated with 0.03 mM
propylthicuracil (PROP), 0.03 mM Phenylthiourea (PTC) or 1 mM methimidazole

30 (MET) either alone or in combination with 20 mM dimethlythiowrea (DMTU), § mM
diethylthiourea (DETU) or 0.1 mM mercaptobenzimidazole (MBI). Cl denotes the
response upon mock stimulation with bath solution. Similar results were obtained in

two additional experiments.



10 Examples Example 1: 15 Human TAS2R38 cDNAs encoding the PAV form of the receptor was
fused with a plasma membrane-targeting sequence of the rat somatostatin type 3 receptor at the N
terminus ofshe yesembiant polypeptide and a herpes simplex virus glycops@tenrRotlsdé) epitope at
its C tenninus (Bufe B., et al. (2002) Nat Genet 32:397- 401). The constructs were transiently
transfected into human embryonic kidney (HEK)-293T cells that stably express the chimeric 20
G-protein subunit G16gust44 (Ueda T., et al. (2003) J Neurosci 23:7376 -7380) using Lipofectamine
2000 (Inviitsgén AFRAk erdagrariste dd e tatl e vidngityron20 80 TAGIR trans fiediest et t60Fecontinency
in 96-well microigi plaiedaRen saeied MIAQMALIDLLAlS é%?é%‘eed@{%{“fg“d%‘%ﬁ%a'%ﬁ“
imaging experiments using an automated fluorometric iImaging plate reader i Ef)e OlecUIar
Devices) have bexrighsronmed 232k RBiatshessdentiaiaas describedifirétieaigly (Bufe B., et al.

(2005) Curr. Bio 'ﬁéﬁ&%ﬁ - ' Wﬁ wergggﬁs@éved d administered in the
following solutiog:1 130 m%ﬁgﬁ%@n?&hskc 1 %ring %r%a mM g&??rgn 10 mM glucose, pH
7.4. Data were averegjadtsveinsisizndt ifd8ipnbett axpormentscanrd prosessedewith Sigraarlot
(SPSS). For calculation of dose-response curves, the peak fluorescence responses after addition of
30compounds were corrected for and normalized to background fluorescence (AF/F= (F-FO)/F0), and

baseline Héfis® wascsiswaliedts Wes 008/ 287RCRCIYREP2008/008456:530EX4MPTELD: duiting the

structure-functio:, ' e 38 2gon [dentifi . varj compaounds that
contain an N-Cs%rr%%%%?ﬁg&%égallma%}o %%%2\%%% glg%?%g%&?ﬁg%ﬁ%%ﬁ %gfﬁ%ﬁﬁiourea,
although it has tRERES= et tiEuuer did Gbt activate the receptor at any tested concentration (Fig.
2). Two other compounds, dimethylthiourea and mercaptobenzimidazole that also have an N-C=S
moiety (Fig. 1) could activate the receptor only at low to concentrations (ECH of 0.5 mM for
dimethylthiourea and 1.0 pM for mercaptobenzimidazole). Application of dimethylthiourea in
concentrations above 3 mM led to a dose depenﬂg%gﬁgyction of the signal amplitude (Fig.2).
Similarly, application of 10mercaptobenzimidazole in concentrations above 10 !AM pronouncedly
reduced the response of TAS2R38 receptor expressing cells (Fig.2). Example 3:

Example .
15 Human TAS2R38 cDNAs encoding the PAV form of the receptor was fused with a plasma

membrane-targeting sequence of the rat somatostatin type 3 receptor at the N terminus of the
recombinant polypeptide and a herpes simplex virus glycoprotein D (HSV) epitope at its C
terminus (Bufe B., et al. (2002) Nat Genet 32:397— 401). The constructs were transiently
transfected into human embryonic kidney (HEK)-293T cells that stably express the chimeric
26 G-protein subunit Glégustd4 (Ueda T., et al. (2003} J Neurosci 23:7376 ~7380) using
Lipofectamine 2000 (Invitrogen). They were then seeded at a density of ~20-30% and
transfected at ~60% confluency in 96-well microtiter plate (Greiner) coated with 10 pg / ml
Poly-D-lysine (Sigma-Aldrich). Calcium imaging experiments using an automated
fluorometric imaging plate reader (FLIPR) (Molecular Devices) have been performed 24-32 h
25  later essentially as described previously (Bufe B., et al. (2005) Curr. Biol. 15, 322-327).
Tastants (Sigma-Aldrich) were dissolved and administered in the following solution: 130 mM
NaCl, 5 mM KCI, 10 mM HEPES, 2 mM CaCl2, and 10 mM glucose, pH 7.4. Data were
averaged over several independent experiments and processed with SigmaPlot (SPSS). For
calculation of dose-response curves, the peak fluorescence responses after addition of
30 compounds were corrected for and normalized to background fluorescence (AF/F= (F-Fo)/Fo),

and baseline noise was subitracted.



To test whether dimethylthiourea, diethylthiourea and mercaptobenzimidazole are capable of 15
inhibiting the response of other TAS2R38 agonists we next tested them as mixtures with the

structurally @igesagntdAsS2R38 agonists propylthiouracil, phenylthiourea apg-pgthinidazale. Notably,
when applied as a mixture with agonists, diethylthio%;ga, dimethylthiourea and mercaptobenzimidazole

inhibited the responses of all tested agonist (Fig.3). 20 Example 4: To examine if the inhibition was
specific for TAS2R38 or if other bitter receptors were also inhibited we next tested these antagonists
on cells tiaxmfadted: with either hTAS2R16 or mTas2r5. In contrast to the observed effects on

TAS2R3 esponse of cells expressing.hT mTas2r5 to their.cognate ligands salicin or
cyclohexi%rbh%gﬂzl%\/g%gé ﬁ%%gﬁg?éﬁig‘ﬁ‘é%'aaﬁ% X%‘ﬁm g%?r%%};%fﬁ%%igﬁtgﬁ dﬁfﬁggﬁ %%gtgﬁﬂﬁﬁ oS iyt
inhibited respomselof (FAS@RE8(Fig. #)-(FHis dereonstraies thattheivhibitosy effestrRidiethyithiaurea,
dimethylt?i ure d me obenzimi cific, Ex To further

a rca zole is TAS2R p ple 5: 3

investigate t Ygsﬁrﬁﬁagfgﬁyo 0&‘“5%?’“61%@%& fk@é@ﬁ%’eéé” AMRHEY t é%ﬁ%c?%&?ﬁ&%%ﬁﬁ@ the
diethylthiotremicoaicenjratind oarthentesend$iionae duwvesibéprepytibiowacilaad pherylithiosaa
(Fig. 5). Increasing concentrations of diethylthiourealead to.a clear right shift of the EC50 values for
phenylthi%lugrrggp@% 0 1p?‘nzeor%:ilt |o%ai'gs’{a) ao‘ﬁeeql.ist?%.g W’%ﬁfﬁaﬁhﬁu“r‘é‘éﬁ %f%%afﬁ!&‘ﬁiﬁﬁmfourea
2.8 0.8 Mini}ared phenyithioureatsa0dbin PECMO0Z 008/ 12BY 3P GHARRA08/0084 5h b4 dietyithisurea
4.8 1.8 p. imilar-result was Qbtained for propylthiguracil (ECso of phenylthioyrea alone 1.1 0.8
i, phe e R R B e R T AR il it T
diethylthisuread6sg i@ mMiihnN otdibbyicheofight:skifnis BEH0iwvale eF inas alondiecs papiediton of
prongunc, i0n.:0f. ignal amplitudes that could not 5 be abolished by increasing agonist
conlcgentré%%%%%%%&%%ﬁ?ﬁga@% Sg égrﬁgé?lfﬁg% r%‘é%tﬁrg 0 5?&3&%%%?45?&%%@&?@%558&5 that
diethylthidureaRidiseasrintatigstaiminbibisdFed ZROP and PTC. This in turn suggests that inhibitory
binding site is different from the agonist binding site of PROP and PTC. Thus, the likeliest explanation

for the observed right shift in the EC50 values caused by negative cooperativity of the inhibitor binding
site on thEx@gemisB10binding site of PROP and PTC. 55 CLAIMS

To test whether dimethylthiourea, diethylthiourea and mercaptobenzimidazole are capable of
15 inhibiting the response of other TAS2R38 agonists we next tested them as mixtures with the
structurally divergent TAS2R38 agonists propylthiouracil, phenylthiourea and methimidazole.
Notably, when applied as a mixture with agonists, diethylthiourea, dimethylthiourea and

mercaptobenzimidazole inhibited the responses of all tested agonist (Fig.3).

20 Example 4:
To examine if the inhibition was specific for TAS2R38 or if other bitter receptors were also
inhibited we next tested these antagonists on cells transfected with either hTAS2R16 or
mTas2r5. In contrast 1o the observed effects on TASZR38, the response of cells expressing
hTAS2R16 or mTas2r5 to their cognate ligands salicin or cycloheximide was not altered by
25  any of the three TAS2R38 antagonists in concentrations that inhibited response of TAS2R38
(Fig. 4). This demonstrates that the inhibitory effect of diethylthiourea, dimethylthionrea and

mercaptobenzimidazole is TAS2ZR38 specific.

Example 5:

36 To further investigate the mechanism of the inhibition of TAS2R38 we examined the effect of
increasing diethylthiourea concentrations on the dose response curves of propylthiouracil and
phenylthiourea (Fig. 5). Increasing concentrations of diethylthicurea lead to a clear right shift
of the ECsp values for phenylthiourea (ECsy of phenylthiourea alone 1.4 £0.9 pM,
phenylthiourea + 0.25 mM diethylthiourea 2.8 +0.8 puM, and phenylthioursa + 0.5 mM



1.A method for isolating an antagonist of hnTAS2R38 bitter taste receptor activity, wherein the bitter
taste receptor is encoded by a polynucleotide selected from the group consisting of: (a) polynucleotide

encoding atleasidére.pragure form of the polypeptide having the amino acid segyeas: Ass;shown in
SEQ ID NO: 2; (b) polynucleotide having the coding nucleotide sequence as shown in SEQ ID NO: 1

encoding at least the mature form of the polypeptide; (c) polynucleotide encoding a fragment or
derivative of a polypeptide encoded by a polynucleotide of any one of (a) to (b), wherein in said
derivativedamnizytthinareaadring laBiqh Mpidd esaiconservaiy elyatibelitsie dopmpareeatalsaid s, of

polypeptide, and said fragment or degivative has hTAS2R38 bifter taste receptor activjty;

polynuclé%%é éﬂ‘ WHItH 58 3%%?%0?0%%?)% ﬁypgmé%&fﬁ%aséq@égé@ﬁﬁw iﬁ‘%aléﬁé%)f i¥¥koding
at least thadngliurg ibivnebthe(chraspatdinhitiertaste £ackpior;. (Blopaiy) utlealite shicharcades a
polypeptide, having hTAS2R38 bitter, taste receptar activity, and where said polypeptide is at |least 80%
enton! (5 B EoR B ANE SO CRAMFE SRR S OB AL HoPE R AP Any B BT taste
receptor énchdtidHey sqicthpalysiuglegiteaoadesttehgdahneticallyiengineateriavith saighpalyntgigotide

or with a vector containing said. poJynucleotide to express said bitter taste receptor with a potential

antagonis‘%gé?lg A c ﬁﬁéﬁi&%ﬁ%ﬁé@%@%ﬁ&%&% H 0 AT R A BLOT G f&% GIQ%I) or

formula (IMyOFis@ltBTONTRsHereofi RKEMNMRINENINMRAMRENS I LIEE s different from the agonist
binding site of PROP and PTC. Thus, the likeliest explanation for the observed right shift in

Si5in

the ECsp values caused by negative cooperativity of the inhibitor binding site on the agonist
10 binding site of PROP and PTC.



wherein 55a R3is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl
alkpxy, alkoxyalkyl, heterocycloalkyl, an alicyclic system, aryl and heteroaryl; optionally substituted;,
R4is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, alkoxy,
alkoxyalkyl, heterocycloalkyl, an alicyclic system, aryl and heteroaryl; optionally substituted R5is
selected from the group consisting of hydrogen, halogen, -NO2; -CN; alkyl, alkenyl, cycloalkyl, alkoxy
alkoxyalkyl, heterocycloalkyl, an alicyclic system, anyl and heteroaryl; optionally substituted; R6is ’
sglected from the group consisting of alkyl, alkenyl, cycloalkyl, alkoxy, alkoxyalkyl, heterocycloalkyl, an
alicyclic system, aryl and heteroaryl; optionally‘ststitred; or wherein R3 and R4 together form a ’
heterocycloalkyl, or an alicyclic system; or wherein R5 and R6 together form a cycloalkyl,
heterocycloalkyl, an alicyclic system, aryl or heteroaryl; and the bond indicated by the dashed line may

be present or N@t,\ohod for isolating an antagonist of hTAS2R38 bitter taste receptor activity,

wherein the bitter taste receptor is encoded by a polynucleotide selected from the

group consisﬁng of:

(a) polynucleotide encoding at least the mature form of the polypeptide having the
amino acid sequence as shown in SEQ 1D NO: 2;

(b) polynucleotide having the coding nucleotide sequence as shown in SEQ 1D
NO: 1 encoding at least the mature form of the polypeptide;

(¢)  polynucleotide encoding a fragment or derivative of a polypeptide encoded by
a polynucleotide of any omne of (a) to (b), wherein in sald derivative one or
meore amino acid residues are conservatively substituted compared to said
polypeptide, and said fragment or derivative has hTAS2R38 bitter taste
receptor activity; '

(d)  polynucleotide which is an ortholog of the polynucleotide sequences shown in
SEQ ID NO: 1 encoding at least the mature form of the corresponding bitter
taste receptor,

(e) polynucleotide which encodes a polypeptide having hTAS2R38 bitter taste
receptor activity, and where said polypeptide is at least 80% identical to a
polypeptide as shown in SEQ ID NO: 2;

comprising the steps:

(1) contacting a bitter taste receptor encoded by said pol nucleotide or a host cell
genetically engineered with said polynucleotide or with a vector containing said
polynucleotide to express said bitter taste receptor with a potential antagonist or a
pharmaceutically acceptable salt thereof having a structure according to formula (II)

or formula (ITT) or is a tautomer thereof:

H
[
rR3” N7 N7 R4 RE™ g
HoOH - H
(In )

wherein



56 (2) determining whether the potential antagonist inhibits the bitter taste receptor activity; (3)
isolating a potential antagonist that reduces the activity of nTAS2R38 stimulated by, an agonist of
hTAS2R38 or a structurally related agonist, wherein prior, concomitantly and/or after step (1) said
bitter taste receptor or said host cell is contacted with an agonist of bitter taste receptor hTAS2R38 or
a structurally related agonist thereof. 2.The method of claim 1, wherein the agonist of bitter taste
receptor hTAS2R38 is selected from the group consiéﬁﬁ‘g of acethylthiourea,
N,N-dimethylthioformamide. N, N'-diphenylthiourea, N,N'-ethylene-thiourea, N-ethylthiourea,
methimazol, 4(6)- methy1-2-thiouracil, N-methylthiourea, phenylthiocarbamidge (EéTC)) 6- henyl-z-
thiouracil, 5-prdpy1-gstdeetes], f6RprofyL AWM GREISIBR O ) EHA R o e ﬁaié‘géye‘}%mide,
thioacetanilid, and 2-1highaybiturie Acid aiﬁ&%zfﬂé?@%i@f&@%l@&l@ﬁim& @i s whereimiherylotedtial
antagonist has a structure according to formula (1V) or is a tautomer thereof: R7 wherein R7, R8, R9
and RI are in each i@ﬁm@@?ﬁd@ﬁéﬁ@@ﬁtﬁ}‘@%@% from the group consisting of hydrogen. halogen, in
particular F, ClLr ok ; ;NOZ: + Gy :ORB: N1 12251160 QRS ir CLONRIIRIL; aNiRhYIC@IRES]NRI
ICOR13; -NR'ICONR I IRIZ; -NR" S 02A; -CORN; -SO2NR" RI2; -00CRI3; -CR13R140I-1; RI30H and
A: Rl | and RI2 is eachdloabpsneibaty.selicersal dnbaie oot padorsi&h Ry SI Ry arS TR Ayl “Akenyl,
alkynyl, cycloalkyl, hg@épﬂg@@ﬂg&n@w,ﬂgﬁﬂ@ggl, and aralkyl or together form a heteroaryl, or

heterocycloalkyl;5 58

RS is selected from the group consisting of hydrogen, halogen, -NO; -CN; alkyl,

alkenyl, cycloalkyl, atkoxy, alkoxyalkyl, heterocycloalkyl, an alicyclic system,
aryl and heteroaryl; optionally substituted;

R® is selected from the group consisting of alkyl, alkenyl, cycloalkyl, alkoxy,
alkoxyélkyl, heterocycloalkyl, an alicyclic system, aryl and heteroaryl;
optionally substituted;

or wherein R® and R* together form a heterocycloalkyl, or an alicyclic system; )

or wherein R® and R® together form a cycloalkyl, heterocycloatkyl, an alicyclic

system, aryl or heteroaryl; and

the bond indicated by the dashed line may be present or not;



R13 and R14 is each independently selected from the group consisting of hydrogen, alkyl, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, alkoxy, aryl, aralkyl, heteroaryl, and -NR' 'R'2; and Ais selected
from the group consisting of alkyl, alkenyl, cycloalkyl, alkoxy, alkoxyalkyl, heterocycloalkyl, an alicyclic
system, aryl and heteroaryl; optionally substituted. 4. A method for the production of a modified
antagonist of nTAS2R38, wherein an antagonist identified in a method according to any of claims 1 to
3, N,N'- diethylthiourea, N,N'-dimethylthiourea or 2-mercaptobenzimidazole is modified by the addition
and/or exchange of at least one substituent. 5. The method according to claim 4, wherein a modified
antagonist is selected that reduces the activity of 'TAS2R38 stimulated }Ey n agonist of N TAS2R38 or
a structurally re(3ledeagshisnat Tdxsbes G6onAe i iARRE0SH LilySst ?\I%Qqetgié[?ﬁtﬁtﬁﬁ)cﬁpelgf
N.N.-dinethyltbiga{%szr 2-mercaptobenzimidazole at the same molar concentration. 6. The method

according to claims 4 or 5, wherein the concentration of N,N'- dimethylthiourea js larger. than 3. mM and
the concentratidh gFPatingreaptsmEay RiasodR E9A58reRanTs 631K PE\TIﬁ‘ég'l%%g%nglgnguction

of food, a food preclirsor materialenadditye smplayaThindhe. peaguesion of foodstuff comprising the

step of admixing’an antagonist isolated by the method of claims 1 to 3, the modified anta is&
produced accoraligeid tHeometsepiaIEnad o6 BRI NeridthSHABUrEa RIS I‘(Fﬁ-eﬂmléﬁ{ﬁﬂ’?%%%a, 2-
mercaptobenzimigazals o aniaRtagoniskstisctimalielated ihesate with Soedstusf, a faadmprabursor
material or additive employed in the proguction of foodstuff. 8. A method for the production of a
nutraceutical or@ﬁ%@é@éﬁiéﬁ%‘&%position comprising the step of admixing the antagonist isolated
by the method of claims 1 to 3, the modified antagonist produced according to the method of claims 4
to 6, N,NI'- diethylthiourea, N,N'-dimethylthiourea, 2-mercaptobenzimidazole or an ist. 59
structurally relafkhs tmstbes it BivadhvEhegeRnt BKdas0n6Haly Wﬁﬁ@%%ﬁ%%@é?ﬁicﬁé%%é@t%le

carrier and/or agjywanis: Sn The Jrethes:efeain S duhrntmarising the atspriollmitatitg the
pharmaceutical composition into a pharmaceuticaII?é_acceptable I}g{r{]nh‘ 10. A food?étuff, any foodstuff

precursor matefatGphRisitibEBrRbloYelf it the §5o tiof FOG BrSeciBlE’ %%%a%hg% Claim 7.
A nutraceutical Qrphapmacsitical campasiiion arrducible aeehisingdentlain 8T, cophprisii at least
one nutraceutically or pharmaceutically active agent, and optionaug(rggﬁfr mort%gf)hgrgw ceutically
acceptable cariBIosFdibr SuiRRht1hiouEs b & PRy rasthiPeRs JolEPstatad By Hé method
of claims 1 to 330f a madified apirgenisipRAULIIR BEeRIGing:tdhe method of claims 4 to 6,
N,Vdiethylthiourea, N,N'-dimethylthiourea, 2-mercaptobenzimidazole or an antagonist structurally
related thereto to suppress bitter taste.



13. Use of claim 12 wherein the enhanced bitter taste is mediated by the hTAS2R38 bitter taste
receptor. 14. Use of claim 12 or 13, wherein the use is in a nutraceutical or a pharmaceutical
composition, in food, a food precursor material or food additive. 15. Use of any of claims 12 to 14,
wherein N,N'-dimethylthiourea and 2- mercaptobenzimidazole, respectively, is comprised in the
neutraceutical or pharmaceutical composition, in fqed, a food precursor material or food additive in a
concentration larger than 3 mM and 0.01 mM, respectively. Sequence Listing SEQUENCE
LISTING <110> Deutsches Institut far Ernahrungsforschung Potsdam-RehbrOcke <120> Antagonists

o Bitter Taste Recepjors apd e lheraol e130 a0 00RCL 510 ERTANTARA Stz

2007-04-18 <150> US60/ 994 <151> 2007-04-18 <160> 2 <1/0> Patentin version
according to formula (IV) or is a tautomer thereof:

R7

RS )\\
T

4
N
N/&\S
R9 N

R10
av)
wherein
R’, R®, R? and R' are in each instance independently selected from the group

consisting of hydrogen, halogen, in particular F, Cl, Br or I; -NQ,: -CN; -OR"; -

NRVR'Z -COORY: -CONRUR %, NRMCOR'™: NR"COR™;
-NR"CONR''R™; -NRYS0,A; -CORY; -SO,NR''R'%: -OOCR"; .CRPRMOH:
R”OHandA;

R'" and R' is each independently selected from the group consisting of hydrogen,
alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, and aralkyl

or together form a heteroaryl, or heterocycloatkyl;



<211> 1002 <212> DNA <213> Homo sapiens <400> 1 atgttgactc taactcgcat ccgcactgtg tcctatgaag
tcaggagtac atttctgttc60 atttcagtcc tggagtttgc agtggggttt ctgaccaatg ccttcgtttt cttggtgaat120 ttttgggatg
tagtgaagag gcagccactg agcaacagtg attgtgtgct gectgtgtctc180 agcatcagcec ggcttttcct gcatggactg
ctgttcctga gtgctatcca gettacccac240 ttccagaagt tgagtgaacc actgaaccac agctaccaag ccatcatcat
gctatggatg300 attgcaaacc aagccaacct ctggettgct gectggetca gectgctita ctgctccaag360 ctcatcegtt
tctctcacac cttcctgatc tgcttggcaa getgggtetc caggaagatc420 tcccagatgce tectgggtat tattcttige tcctgeatct
gcactgtcct ctgtgtttgg480 tgctttttta gcagacctca cttcacagtc acaactgtgc tattcatgaa taacaataca540

aggctcaact ggcpoafian Ruaicicaqt talialeaicial clastalGig600 %&8(@%%9&%&%@8@@&%%%5%
gtttcttctg ggatgctgac tgtctccctgb660 ggaaggcaca tgaggacaat gaaggtctat accagaaact ctcgtgaccc
cagcctggag720 alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, alkoxy, aryl, aralkyl,

heteroaryl, and ~NR''R'?; and
A 15 selected from the group consisting of alkyl, alkenyl, cycloalkyl, alkoxy,
atkoxyalkyl, heterocycloalkyl, an alicyclic system, aryl and heteroaryl;

optionally substituted.

4. A method for the production of a modified antagonist of hTAS2R38, wherein an
antagonist identified in a method according to any of claims 1 to 3, N.N’-
diethylthiourea, N, N’-dimethylthiourea or 2-mercaptobenzimidazole is modified by
the addition and/or exchange of at least one substituent.

5. The method according to claim 4, wherein a modified antagonist is selected that
reduces the activity of hTAS2R38 stimulated by an agonist of hTAS2R38 or a
structurally related agonist at least as good as the identified antagonist, N,N’-
diethylthiourea, NN -dimethylthiourea or 2-mercaptobenzimidazole at the same molar
concentration.

6. The method according to claims 4 or 5, wherein the concentration of N,N’-
dimethylthiourea is larger than 3 mM and the concentration of 2-
mercaptobenzimidazole is larger than 0.01 mM.

7. A method for the production of food, a food precursor material or additive employed
in the production of foodstuff comprising the step of admixing an antagonist isolated
by the method of claims 1 to 3, the modified antagonist produced according to the
method of claims 4 to 6, N,N’-diethyithiourea, N,N’-dimethylthiourea, 2-
mercaptobenzimidazole or an antagonist structurally related thereto with foodstuff, a

food precursor material or additive employed in the production of foodstuff.

&. A method for the production of a nutraceutical or pharmaceutical composition
comprising the step of admixing the antagonist isolated by the method of claims 1 to
3, the modified antagonist produced according to the method of claims 4 to 6, N,N’-

diethylthiourea, N,N’-dimethylthiourea, 2-mercaptobenzimidazole or an antagonist



gcccacatta aagccctcaa gtctcttgte tectttttct gettetttgt gatatcatcc780 tgtgetgcect tcatctctgt gecectactg
attctgtggc gcgacaaaat aggggtgatg840 gtttgtgttg ggataatggc agcttgtccce tctgggcatg cagecgtect
gatctcaggc900 aatgccaagt tgaggagagc tgtgatgacc attctgctct gggctcagag cagcctgaag960 gtaagagccg
accacaaggc agattcccgg acactgtgct gal002 <210> 2 <211> 333 <212> PRT <213> Homo sapiens
<400> 2 Met Leu Thr Leu Thr Arg lle Arg Thr Val Serv'sr r Glu Val Arg Ser Page 1 Sequence Listing
51015 Thr Phe Leu Phe lle Ser val Leu Glu Phe Ala Val Gly Phe Leu Thr 202530 Asn Ala Phe Val Phe
Leu val Asn Phe Trp Asp Val Val Lys Arg Gin

structurally related thereto with an active agent and optionally with a pharmaceutically

acceptable carrier and/or adjuvants.

9. The method of claim 8, further comprising the step of formulating the pharmaceutical

composition into a pharmaceutically acceptable form.

10. A foodstufl, any foodstuff precursor material or additive employed in the production

of foodstuff producible according to claim 7.

Il. A nutraceutical or pharmaceutical composition producible according to claim 8 or 9,
comprising at least one nutraceutically or pharmaceutically active agent, and

optionally one or more pharmaceutically acceptable carrier and/or adjuvant.

12. Use of a bitter taste receplor antagonist isolated by the method of claims 1 to 3, of a
modified antagonist producible according to the method of claims 4 to 6, N.N’-
diethylthiourea, N,N’-dimethylthiourea, 2-mercaptobenzimidazole or an antagonist

structurally related thereto to suppress bitter taste.

13. Use of claim 12 wherein the enhanced bitter taste is mediated by the hTAS2R38 bitter

taste receptor.

i4. Use of claim 12 or 13, wherein the use is in a nutraceutical or a pharmaceutical

composition, in food, a food precursor material or food additive.

15. Use of any of claims 12 to 14, wherein NN'-dimethylthiourea and 2-
mercaptobenzimidazole, respectively, is comprised in the neutraceutical or
pharmaceutical composition, in food, a food precursor material or food additive in a

concentration larger than 3 mM and 0.01 mM, respectively.



354045 Pro Leu Ser Asn Ser Asp Cys Val Leu Leu Cys Leu ser lle Ser Arg 505560 Leu Phe Leu His
Gly Leu Leu Phe Leu Ser Ala lle Gin Leu Thr His 65707580 Phe Gin Lys Leu Ser Glu Pro Leu Asn His
Ser Tyr Gin Ala lle lle 859095 Met Leu Trp met lle Ala Asn Gin Ala Asn Leu Trp Leu Ala Ala Cys
100105110 Leu Ser Leu Leu Tyr Cys Ser Lys Leu lle Arg Phe Ser His Thr Phe 115120125 Leu lle Cys
Leu Ala Ser Trp Val Ser Arg Lys lle Ser Gigmetl.eu, 130135140 Leu Gly lle lle Leu Cys Ser Cys lle
Cys Thr Val Leu Cys Val Trp 1455501564160 iahe Phe Ser Arg Pro His Phe Thr Val Thr Thr Val

Leu'i??dyetDeutsches Institut fir Erndhrungsforschung

potsdam-Rehbricke

<120> Antagenists of Bitter Taste Receptors and Uses thereof

<130> 504-06PCT

<150> EPO7007910.8

<151> 2007-04-18

<150> Us60/923,994

<151> 2007-04-18

<160> 2

<170> Patentin version 3.3

<210> 1

<211> 1002

<212> DNA

<213> Homo sapiens

<400> 1

atgitgactc taactcgeat ccgcactgtyg tectatgaag tcaggagtac attictgrtc 60
atttcagtcc tggagtttge agtggggttt ctgaccaatg ccitcgttit cttggtgaat 120
ttttgggatg tagtgaagag gcagcecactyg agcaacagtg attgtgtget getgtgtctc 180
agcatcagec ggottttoot gecatggactyg ctgticetga gtgctatcca gottacccac 240
ttccagaagt tgagtgaacc actgaaccac agctaccaag ccatcatcat gotatggatg 300
attgcaaacc aagccaacct ctggettget goctgectca goctgettta ctgotcecaag 360
Ctcatccgtt tetctcacac cttoctgatc tgcettggcaa getgggtcto caggaagatc 420
tcceagatge toctgggtat tattctttge toctgeatct gcactgtcct ctgtgtttog 480
tgctttitta gcagacctca cttcacagtc acaactgtge tattcatgaa taacaataca 540
aggctcaact gygcagatiaa agatctcaat ttattttatt ccttictctt ctgctatctg 600
Tggtctgtge cteottrect attgtttetg gtttoticty ggatgotgac tgtctooeoty 660
ggaaggcaca tgaggacaat gaaggrctat accagaaact ctcgtgacecc cagoctggag 720
gcccacatta aagecctcaa gtctcttgtc tocttittot gettctttgt gatatcatcc 780
tgtgctgect tcatctctgt gecectacty attctgtgge gogacaaaat aggggtgatg 840
gtttgtgtig ggataatggc agetigloce totgggcaty cagccgicct gatctcagge 900
aatgccaagt tgaggagagc tgtgatgacc attctgctct gggctcagag cagcctgaag 960
gtaagagccg accacaaggce agattccogg acactgtget ga 1602
<210> 2

<211> 333

<212> PRT

<213> Homo sapiens

<400> 2

Met Leu Thr Leu Thr Arg Ile Arg Thr val Ser Tyr Glu val Arg Ser
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165170175 Asn Asn Asn Thr Arg Leu Asn Trp Gin lle Lys Asp Leu Asn Leu Phe 180185190 Tyr Ser
Phe Leu Phe Cys Tyr Leu Trp Ser Val Pro Pro Phe Leu Leu 195200205 Phe Leu Val Ser Ser Gly Met
Leu Thr val Ser Leu Gly Arg His Met 210215220 Arg Thr Met Lys val Tyr Thr Arg Asn Ser Arg Asp Pro
Ser Leu Glu 225230235240 Ala His lle Lys Ala Leu Lys Ser Leu Val Ser Phe Phe Cys Phe Phe
245250255 Val lle Ser Ser Cys Ala Ala Ph&euﬁe%% @i'é?c[ﬂ\beu Leu lle Leu 260265270 Sequence
Listing 275280285 5 15

Thr pPhe teu Phe Ile Ser val Leu Glu Phe Ala val Gly Phe Leu Thr
20 25 30

Asn Ala Phe val Phe leu val Asn Phe Trp Asp val val Lys Arg Gin
35 40 45

Pro Ley Ser Asn Ser Asp Cys val Leu Leu Cys Leu Ser Ile Ser Arg
50 55 60

Leu Phe Leu His Gly Leu Leu Phe Leu Ser Ala Ile ¢ln Leu Thr His
65 70 75 &0

Phe Gin Lys Leu Ser Giu Pro Leu Asn His Ser Tyr GIn Ala Ile Ile
85 90 95

Met teu Trp Met Ile Ala Asn Gln Ala Asn Leu Trp Leu Ala Ala Cys
100 105 110

Leu Ser Leu Leu Tyr Cys Ser Lys Leu Ite Arg Phe Ser His Thr phe
115 120 125

Leu ITe Cys Leu Ala Ser Trp val Ser Arg Lys Ile Ser GIn Met Leu
130 135 140

Leu Gly Ile Ile Leu Cys Ser Cys Ile Cys Thr val Leu Cys val Trp
145 150 155 160

Cys Phe Phe Ser Arg Pro His Phe Thr val Thr Thr val Leu Phe Met
165 170 i75

Asn Asn Asn Thr Arg Leu Asn Trp Gln TIle Lys Asp Leu Asn Leu Phe
180 185 190

Tyr Ser Phe Leu Phe Cys Tyr Leu Trp Ser val Pro Pro Phe Leu Leu
195 200 205

Phe Leu val Ser Ser Gly Met Leu Thr val Ser Leu Gly Arg His Met
210 215 220

Arg Thr Met Lys val Tyr Thr Arg Asn Ser Arg Asp Pro Ser Leu Glu
225 230 235 240

Ala His Ile Lys Ala Leu Lys Ser Leu val Ser Phe Phe Cys Phe Phe
245 250 255

val Tie Ser Ser Cys Ala Ala Phe Ile Ser val Pro Leu Leu Tle Leu
260 265 270

Trp Arg Asp Lys Tle Gly val Met val Cys val Gly ITe Met Ala Ala
Page 2



Cys Pro Ser Gly His Ala Ala Val Leu lle Ser Gly Asn Ala Lys Leu 290295300 Arg Arg Ala Val Met Thr
lle Leu Leu Trp Ala GIn Ser Ser Leu Lys 305310315320 val Arg Ala Asp His Lys Ala Asp Ser Arg Thr
Leu Cys 325330

Seguence Listing
275 280 285

Cys Pro Ser Gly His Ala Ala val Leu Ile Ser Gly Asn Ala Lys Ley
290 295 300

Arg Arg Ala val Met Thr Ile Leu Leu Trp Ala Gln Ser Ser Leu Lys
305 310 315 320

val Arg Ala Asp His Lys Ala Asp Ser Arg Thr Leu Cys
325 330
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