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Ant agoni sts of Bitter Taste Receptors and Uses thereof
The present invention relates to antagonists of the
Whooan288e t er -t ast e receptors hTAS2R38. The i nREHEP29A8/003156

also relates to nethods for identifying further
nol ecul es that suppress hTAS2R38 nedi ated bitter taste
transduction or bitter taste response and uses
t hereof . Background of the Invention Investigators
have recently turned their attention to understandi ng
t he bi ol ogi cal nechanisns of taste, and in particul ar
bitter taste. For a review of the literature see, for
exanpl e, A&nfagenistyof Bitter daste:Regepters gnd)Usss thereaf 091
1557-1560; Dulac C. (2000) Cell 100: 607-610; Kinnanon
S.C. (2000) Neuron 25: 507-510; Lindemann B. (2001)

The pialsemt envkhiion 241ateR 26 . antagooistvbofghk SemnRbitter-@6@© ]r):cebtors hTAS2R38.

The Jy8HigT VT doifintindisihads bRl S Bihg; disnftn U suppress

hTAS‘Q@B $5bdiRRE HHOLYsstS RSO Sor Bi\f?ér(iﬁ‘st@f&g&?s@ @hahkds thereof.
bitter-tasti ng conpounds. More subtly, bittertastants

al so affect the palatability of food, beverages,

t hereby i nfl uenci ng Q man utr t nQ,Qatlonhabi ts as is

nore fully di scusse@—@%%ﬂgvmmm' The Sci ence and

Conplexity of Bitter Taste", (2001) Nutr. Rev. 59:

163-169. They also affect the palatability of other )
Investiggioss hameergceg\gléfﬁug@déhg; PYCDAIQHItR, uaderptapding the biological mechanisms

t d

of taﬁé1 a%x%ﬁ?%}tg:%ﬂé%tl 1 er %Sl{oz%?r?glﬁgxﬁl H&qﬁtﬁg‘et G f&%xm&e Caicedo
A. andRdpeatSDonQ00 by Stikacef ¢ le BS’fd’ Iﬂffﬁ)l;rmdwtd.c(aDOO) Cell 100: 607-610;

Kinnggah S ran0 O atran 251 107510 des ot d200h HasBrtedii $19-225.; and
Marg% ggé Rt @081 J Hiol THeR. ”7 nepder foods nore pal atabl e

I ncrease” patient co i ance with oral
phar maceuti cs. Taste transducti on invol ves the
i nteraction o

Bittef G5t GYBRBP 0w Ty CLIFSYgFS Binaraay b Fpecp e JU pgotection against
poisded$ shegaices Wﬁlchhﬁep?e?ﬂel'a{l@ebl@tfsr-fdéﬁné QBEIpBuUnd2 MBred bilitly, bitter-

relay information to the brain on the nutritional

tastantajalpe affect thechalatehibitn ofalgodnkaveragas, shereb miflighcing qruman nutritional
habltgh SI O| bﬁg{ d%&%%?éeaf 3_\[1 I;ng\%ncf\gansrgﬂggg ?ﬁ%@ Gh& doglé)ée)bv of Bitter

i's nedi a

Tasté‘o(m|lb NilthRB:IVOSQd 63065 | Bty raeesffet shd Gekbility GIPGB&:r ingestibles
are 7 transnmenbrane domai n cell surface pr ota%n ij
suchagp| prajlysiagmanistegssh ghiarragceyticals card  yffacseiicafine Kdfigtanding the

mec}{aﬁféﬁpt()? i} ﬁgtﬁc{réls\%&{bnahéé Geatidnd 35t @E:t Yoot &h e QHnaceutlcal

ey activate heterotrimeric orotelns. G pr ot
indusiries. fif thieehitterctastp [temsductibatpatvey canpeseeniphlatedp tamayn Ue possible to

bet a- gamma subunits. They ally referred to.b .
SUPPECR® 0 “HBHALeS Bt B i Feet SPtod ereflalebls paq dndrease patient
comﬂfaﬁé’é’ﬁlith@raﬁlpﬂigﬁn&euﬁes q and 12. The G al pha q type

couple with " GPCRs to activate phospholipase C which

| eads to an increase in cellular Ca2+. There are many
TasteG%b}léld%%tio NP diSthe 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 nutritional value of food. Recent advances in
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-
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that are prom scuous and can couple to GPCRs,
i ncluding taste receptors, and these so-called
WO pro8me&y8lous” G proteins are well known in t hBCHEP2008/003156

These G proteins dissociate hnto al pha and bet a- gammma
subunits upon activation, resulting in a conplex
cascade of cellular events that results in the cell

proteixisoThe idrgroscinoast protse ogapkxesthaharesconglosed 6T aIphs and beta-gamma
t hat enabl e t Ils to send a sigpal, to the brain

subupifsyj Ihgy .affgu%vaﬂt/trﬁ Fref dg &aﬁh@r alpifa sEbwtssandelassitiegngeasrally into 4
vige tshat t S r

Brovlg ugt 5e1}3§a of qt hese recept ors gjhtd Jhé ('IO%pfe m @dl&nto activate

phosplazlipase:éll Whicholeads toi Ay ingredse unldelluﬁuﬂaaﬁcThere areamany Gq-type G-

protegg tgtpt? altrg p?#rgggégqsml | I C E%{\t*%?;g ICt)z(li‘srtecr(:"ectept(cgrs and these
so-cafiRd MIf ASiBAIRE" Glproté?ﬁs §11e wéﬁ%gh%lthe 190 Thzgp(}?ﬂrogems dissociate

Mat sunam H. et 000) Nature 404: 601-
into Alpherand. b@a—gannna( Bﬁiﬂm)ts quoln d0BatiGY3reFdifing c@NAs:omplex cascade of

codi.n uch,, GP ve been identified, isolated
cellufZR G b tiSHhusin e slT B AERE sr ot erEagars: PR caleium fons, that
enabléthé Eelisito Sénd £ SigAatta thd Brhidndiestiy £Ibi@er felpddent i fy
other related receptors. In this manner has been
possible to identify a famly of rel ated receptors,
he o
Ther%1 oy zé@@ élé%lolg}u 1 te%\f/&ee ée gﬁ?l%}g%rée% eéﬁg?et Plét%lc fa{% égnsdughon clusters of

thesel RCEROV e fhliBiSmamenatinh easto célBt @mtaiting pustdutifl Gadtducin is a G-
geneti ¢ repertoire of about 30 receptor genes
protegty, sk dhepb s dmprisptedtinpihet RercepHiep oefnBster dpsie dntmamymals see, for

ex & O ash a}h e&lr h66: %o3- 911 A fatsuARAPH. et al, (2000)
it oS4,

pra; ras 2000) Supra;
Natuivh# @it 6B|4 et Aalller(EOaﬁOa)l @Oﬁﬁhﬁekbrﬂw 69W7ﬁﬁm:ﬂﬂNlAamncodmg such

GPCRA RaT & b e (0 ang oar phisdintste S CophpaT ity ENA lbraries

using ThARER d Qﬁﬂﬂg@@&ﬁkﬁ{es fo 1deﬁﬁf3"%the(r?r@ﬁ% r‘éébgtecﬁ)s AdistrBfhner it has
rat r TAS2R9 gBufe . et al. (2002) Nature netics
been @283@? mms)m e’ @ambb' pbrefdted resgptorspihet sorcadlad JRRN@relT AS2R family of

recerfSBtRa 8 bt BE R H e R AS B BRI ™S e

extend to 6-n-propyl-2-thiouracil (Chandrashekar J .
et al. (2000 sup ra?1 t he human hTAS2R10 and hTAS2R16
Humpess pesnabls dpedatestelifh ta listiteglcganetie rapertasie plpbout 30 receptor genes

thou%ggggghfgﬁégﬁ ;b?tf%sdogrgﬁgﬁﬁs‘? ??&%gﬂr}é?.flﬁgé%gr %n %e % ?000 (Adler E. et

al. (2000y8uped)iChan@rEHeSARS, et Al AZAM))supta; Mmminfa.im[[-l ¥t Bb{2080) supra) only
few roquhgfa 'ﬁgﬁﬁ{q glp\léqy pqr:/egll %}ergd]ea(qlc oq; ? iu,en gﬁgaSq éﬁ%ggrtﬁlz:ular agonists have

been 18&?9‘[3:'@ QR IQMI’I{IJ] MTAS ﬁﬁ Q€ Barfivi¥htiehred & g ng(ﬁ))dﬁﬁﬁa) and the rat

not explain the enornous nunber of
rTA&w ufe B. ecto@m(%@ﬁl) Pyrattiree Gepetival 312230 Tgd@l) atesponds tos thentoxic bitter

subsa ot att e BoiRoANeRs Sk e, hhATARS degpond to high

dose:f sﬂ Hé‘rﬁtcﬁﬁurﬁ AT RS§ 1ésst dxitdd &@strﬁ%@wﬁ@&maﬁkacﬁ R€handrashekar J. et
e about conmpounds that ac bitter receptor

al. (299@)5@1@ %stthg hpmap hd ,A&%ﬁl@.apd hiTAS2Rd 6 respond selectively to strychnine and
bitter beta-glucopyranosides, respectively (Bufe B. et al (2002) supra). Although for some

TAS2Rs a limited promiscuity (mTAS2R8, 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
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i mpl ementation of a nethod to isolate structurally
rel ated antagoni sts which may be at | east as potent in
W@ pwenesssdd ng the bitter taste receptor activitRCHEP200003156
origi nal antagonist and which may feature additional
advant ages such as lower toxicity, better solubility,
i nproved stability and so forth. A bitter taste
abouf QERRINOEs At BYPALSAs aradonisee ob itted Gistéeédapdrs and Mezéby reduce or
be i sol ated and nodified or conbined with other bitter
suppresss2 Bitieptasistsgpsatiffagoni sts in such a way that it is
capabl e of targeting a broader range of known bitter
taste receptors with high affinity to achieve a nore
The leidvwileddevaboat p@npasride nhatfacbad bieter tmpter atflfagorgiste $& pierequisite to the

i nventi on proyi des, conpounds whi ct as antagoni sts
implespertaianelif metapd toyisplate grichirglly W%Aggm%ﬂw _may be at least as
potert-[nﬁ rsﬁP e?sultn ﬁfé’iwggﬁsfnég}e?% \f'é%tg\g{yngs the original antagonist and which
may &aame laédmahalmdvamtmgeswucm es (M)@xioﬂy,tﬁeﬁemmm improved stability

and ooyt RHeh o bR ATRET R iHAeEd B HED Zefapd can also be isolated

and AR toi“'chﬁ'lﬂﬁled %Glﬁflgﬂﬁlaxablttétl ﬁgé%}!@épto%g\ﬁis%g@ duh a-m@y that it is
ancestral human haplotype at these three am no acids -

capabletadr taigetiug bxyb@@qtremgn of Diiawhr bittes éaster edcepiohrewithpligh affinity to

achiciBATRGTE e GERAG, e PERERLEsBor mi o comron | n humans

and is associated with tasting; the other common form
the AVI form is associated with nontasting of the
The presersrinkensionapreeides comppnlsl Which st Baantgpnisterf mypar, bitter taste

el PR 5. e B O MBSy e v

(PAVAAdI at@tindnaldicHioutsudihe (AVD)) efremrttelASAR I bisermaste aeceptor defined by
i sol at e additi onal structural ly rel ated antagonis
threer guclegfisleppelymorphugns thal ciepilh in iHieeoaamor acid usgﬁﬁ%@gons Prod9Ala,

e MHa of b€ thr ids -

Alazp%géh t gﬁ?ﬂg?or e t%%ﬁ%@%n?%ﬁ%en? Mﬂﬁl s descri ggdarrlnrr]l © aclds

deterdethad by lmjuem;mg DNA ftam beveml e tape dpedies; an lold world monkey, and a
articul ar

new WY RGBTy 5B bY o LB Bl e G <o 1By s associated

with "i‘énh hEe o{HéY cdiftbn fbltm | the AVIFokA, B @sIHRFRIBWRR ﬂohﬂaﬂing of the bitter
ermnomﬁy used herein is for the purpose of

subsuem:rﬂ"ﬂﬁ righ asatbamideyb (xée nBufly enlal, Adgedol LliptExp Res. 2004

ot RS LRSRO i B TR AL st e

impléib@tagorref 4 ARehoaltbasilats additibhalt b1l retatel ath@onists far the bitter
terns used herein have the sane neani ngs as commonly

taste fereptos hd O 2B 8 do surpress baffes dasie aid their use.t he
art.Preferably, the terns used herein are defined as
described in "A nultilingual glossary of
bi ot echnol ogi cal t eDescrigtionA¢hdmeemimandat i ons) ",
Leuenberger, H GW Nagel, B. and Kl bl, H eds.
(1995), Helvetica Chimca Acta, CH 4010 Basel,

Befo%"‘tﬂerz]gxre\%\ﬂ{i Cﬂwenﬂ%‘hoi@ %@éﬁbehhinsd&ﬁ?%fd“? & 1i9 o %@durfd%%tood that this
cl al Ich foll

ow, unless the context requires
invention is not limited to the partlcular methodology, protocols and reagents described herein

as these may vary. It is also to be understood that the terminology used herein is for the
purpose of describing particular embodiments only, and is not intended to limit the scope of
the present invention which will be limited only by the appended claims. Unless defined
otherwise, all technical and scientific terms used herein have the same meanings as commonly

understood by one of ordinary skill in the art.
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ot herwi se, the word "conprise", and variations such as
"“conprises" and "conprising”, wll be understood to

WO p9BAI287B@& i ncl usi on of a stated integer or stREI/BP2008/003156
group of integers or steps byt not the exclusion of
any other integer or step or group of integers or
steps. In the follow ng passages different aspects of
the invention are defined in nore detail. Each aspect

so defined may be conbined with any other aspect or

Prefegailucths teﬂn%§§edc hergh gre; definedt aéddqserlbwe i 6t maltifingpgl glossary of
nad ref,

biotePfHdié 0@%?%@&@%@ E\%@ox{]%}l]&r?g@ﬁ% Eel?e%*bg% bt (féﬁéteﬁ?%el, B. and
Klbl,di. ddeal 69 8)s HehatticaChinias Aved, OF-90 BJ Basreﬁchmtzerland)

advant ageous. Several docunents are cited throughout

the text of this specification. Each of the docunents
Throﬁ Ho%@ tHR" §leRifldafiGh %Hn&eakllalrﬁ’sat\ﬁ{‘&? folkW € Qhless the context requires

applications, scientific publications, nanufacturer's

othersyigeg itfei wordi "anmprlsﬂsandmmafoms smﬂms)"pombssdsé ang qunmpmmng will be

infra, are here 1 ncarporated reference in
undefsp e ot 3R sinB L rFH1Ed featl of SSBLoF dcepm.Et igfgers or steps but
not tRél E@(cﬁitﬁﬂl&{‘ of B ofHRP intBxe® Wristip érs%rﬂﬁ’ﬁ of Mtéddr@r &@ps. In the following
ant edate such di scl osure by ue of prior invention.
passagas titfﬁermslalsmtmgf thlefmvﬂntlp@ aee defineddn mmrﬁﬁetadl Kg¢h aspect so defined

et er het er | oa
may BELSRAMed With SFARR fbeet MERERCHTERT Ay ipBiehEH € bk contrary. In
parti@ll&eayy f@dﬁﬁ&eahaw&u BNRINY preteird. orldiRagtaf€ulEmay bk combined with
each instance of its use in the remai nder of the

any ofhasdpatpisaarifeatureaindieated ?Sel?;%'%ﬂ:PrPfFéWQ of @AY HERBCRBRNI ng
and preferred nmeanings. The term"alkyl" refers to a
saturated straight or branched carbon chain.

Severil elbeuraddty aret dieedctheoughoutnthe itexe of thiio specificatibd. Eachbafithe documents

citedﬂot@?qr,{{i i(inlclél(?iiﬁglélhéétﬁgq’s gaéqu{ﬁpghfﬂzl&a% sc?epglrgc %ﬁ%&ﬁ'@e&ions manufacturer's
spec@i%t%ns ﬁ‘f‘sﬁ’ﬁ'&ti@ns dic.§, wirkifiot! supREtidra, HEKYeby li‘rﬁ)%ﬁ’drate@ 'by reference
groups are optional |y substituted.
in thele remltetpethécrtbmlgldgplrém rietebs coustaied as wnzdodsson tiagy Itite mrventlon is not
car hai n. Pref er.abl t he chain conprises

enit) e e s i S PR imgbrlfpn”, ™ £ 8P <5

or 9 e.g. nethyl, ethyl propyl, /so- propyl but yl ,

wo- butyl , sec- but , tert-butyl, pent

hexyl,
In tmei@dlywmgo defjnitiong pé Khe dermst @}l%ph@@roeﬁfzﬂ fychstkyls hetgrocycloalkyl,

ahcyg ‘? VB I{loang? Pafé%kg l%ﬁ em%ﬂlﬁi h?]ett%}er oa dn@k% éfa%glragfg}%ngé are provided.

Thest rtexmsGuilBin aash hdstaﬁc@ of 1t9-ustl i the fenftidder-dPHRe Opédification have the
-CH2- O C2H5, - CH2- S-CH3, -CH2- S-C2H5, - C2H4- O CH3,
respectiyely defiee tyeaninp pad Brefed meanigs. 5- C2H et c.
Het er oal kyl groups are optionally substituted. The
ternms "cycl oal kyl" and "heterocycl oal kyl", by
The tehersidyl’asfas to a satordedsitaigin onbranchedearbdrechmsn. Preferably, the chain

com;grgslgé S(’)%ﬁ’ntaumqe lgtglpq%éqwa%eg:éaés?,i’ §,,C C i 5} ﬁrr ?b%ngs Igethyl ethyl
meth[s)f %ft}?)ﬂ aﬁo}ﬁyﬁasﬁpro’éyl thﬂ; zsg’bu%lloferﬂ-gut?t %tyfl Ol‘ié?ayﬂ Gheptyl, or octyl.
. tyc opyl,” cycl obutyl, cyclopenty

AlkngmuphélicWPtlowlbI @Wémuyd cycl ooctyl etc. The terrrs
"cycl oal kyl " and

The term “heteroalkyl” refers 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, heptyl, octyl, which is

interrupted one or more times, e.g. 1, 2, 3, 4, or 5, with the same or different heteroatoms.
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"heterocycl oal kyl" are al so nmeant to include bicyclic,
tricyclic and polycyclic versions thereof. If nore
W@ paa/128780 cycl ic ring is present such as in bi RYBHEP8/003156
tricyclic and polycyclic versgions, then these rings
may al so conprise one or nore aryl- or heteroaryl
ring. The term "heterocycloal kyl" preferably refers to

Prefe@alﬂﬁthﬂl&&&datbhﬁ@r@@élédﬁ@i frbme0,"riad N, od. -ObCHE), -stcng agH,-0-CH;,
nenber_is Q or S atom and whi ch opt1 onal |

CH G ChnS G L Hodt Coblar- o ChGlint Lerbln ONatds, -CoHL-S-CH, -
h I
CoHZSIRIEEEERAN bklds RORTRIREY Sl C0 80 | o8

contains one additional O or one additional N or two
addlglonal N, at yclic rin

The g5 ngysieateyloand e éipipapalkl” G Taamsstes @xdn combination with other
ermgefé??é'seﬁts wildYs th&wise 3408, arf}gh%&glf)ﬂﬂdfo‘lﬂlbhy and "heteroalkyl",
¢on a at ons.

ains’ one, two or three’ I'tiona
respét@ezly,owitk)plre'fembty 3.heter60dy 8) Dal R latorgs furpsnga eing, e.g. cyclopropyl,

bst i t ut Add I | f
N SO PCN TR T
"hete?écy‘é‘fi!ﬂaﬂ@l't Ag Bﬁbeﬁféﬁﬂt‘: b ihGudd ‘bﬂéif@ﬁéj ErQ:th@ &ﬁ”ﬁél@gﬂlc versions

he ol ecul e. Preferred exanples of Cycl oal
therepﬁ df e JRncpio: @xahlcaal& isl present paght ascin blncydyx: |tuwcdap>and polycyclic

versife (e rifRscRR B ComF sREay Fhore i B3 REk R ing. The term

“hetesdlyctlaby] petethbly efefsabsh sah@sted ring Haking[BeTh&@Batls of which at least
spiro[ 5, 3] nonyl, spiro[3, 6]decyl i ro[ 6, 3] decyl ,
one Member If &) erqr S e gng w&u@@émtlonal y contains one additional O or one

addltEingylg}, % %éﬂét% 1?\'%{1 lng %I i 6%%% éwg%cﬁ %?fe?ﬁt one memberisa N, O or S

atomtundwlhldﬁ Epﬂoxﬁ]lgcci)mamshme)adﬂm{oﬁam@]r@ﬁb ylﬂdltlonal N or two additional N

atomg;gcgf}nh%@ga ntal. &gﬁ%{gﬁrﬂ dggyelnnrrqgnqger’s of which at least one member

is a file@BY@r S{OHPQKH b@lll&nbf t1orB[C§fc%Ha?rf§ SR Rb 5t tﬂfee ?ilddmonal N atoms.

héterocycl oal kyl 1 ncl G o- het efocycl oal kyl ,
“Cycpailkyil’t iandr “Hetdrbe ] dalléylt egrowghsy dreo ppncpnixjdly) substituted. Additionally, for

hetergc;ﬁ‘{l&g]gg;j alf H%}Ffoaé%g?rgﬁ{ﬁugkw po_fgfgip Oeﬁer | &kﬁﬂg Ihgtef%:ygie is attached to

the réiﬁé—iMJier oF tife ﬁ‘lb%é@l‘esPfe‘fé}re[d“ex@]np%(‘dﬂcycléalﬁyl mclude C3 Cm-cycloalkyl in
di aza- sgr 4,5] decyl, 2,8 diaza-s yl,
24

partiqular oy ,o[cwlq*,]utsdecyyclo@nwl,du %‘Eﬂ@pyls opxclgqleptyl cyclooctyl,

cyclog]%ﬁgl csyé}or%gg%lazsﬁ f8@é3g8flgt?]'24%> rgfag)zdgbtsygrﬂ rZ%lr(f[é 3A?ctal s>ﬂ1ro[3 ,Snonyl,

splrogﬁ ﬂndhﬂ; a- S@td[@[@de‘é]yl de@piro[@]&edﬂ'il aZ &‘pﬁ‘ﬁ[‘r ®jdecyt]  spiro[5,4]decyl,
di aza-spirol 5, 4] cyl, I
b1cyqlo[&,1®(§(]gcgt§ ot o[tgcg:}o[ago(hb%tyl b1cyclo[2 2 l]heptyl bicyclo[2.2.2]octyl,

|
blcyélo 1%&? d'fbgérﬁgnd{g%y(ﬁogt%’f)ﬁk gﬁ;dc/rjo P h?dtlé'r@gy&'ieﬁlfyﬁf@fhdgn% decahydro-
azuldngt raﬂa;mindyh ioe rdeBaly)}d,ro-hapmthlem)dz iPrgferred rexamples of heterocycloalkyl
inclufe R EYEIYEIoa T i SR 6 G ISP R G Do Biperidinyl, 2
plpergdgﬁ @’ ﬁ%krl&lhyh Q-%&ﬁlﬁkﬁin?ﬁl K¥horPRETRAA, ST rgg dﬂ&aJsﬁﬁé-tH 9 &ecyl, 1,7

_ [e and/or triple bond.” However, "an alicyclic
diazasspitoelh 3]1sdesol, hﬁodnaza-anm-[“h-‘dt deayhr 28ndiaza- Splr<&4 Sdrlccbsyl 2,7 diaza-

stem.o o | ugat doubl e . .
spirof 5 88f, 26 A Sile TR T B BB LA BF dinca-spiro-15.4
decyl, 12,9 dRzhepids- émr dedll) ¥,7adidaviito[ 5)4 pdeddl, 338Ql|1az@-s‘1‘ait§[5$4ﬂl decyl, 3,7

Is_determ ne t he nunber, of ring atons %
dlazaﬁm@[S 4] decyl, 1 aza-7 11-dioxo-spiro[5,5] undecyl, 1,4 dlaza 1cyclo[2 2.2]oct-2-yl,
tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, tetrahydrothien-2-yl, tetrahydrothien-3-yl, 1-

piperazinyl, or 2-piperazinyl.
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systemwith up to 5 ring atons an alicyclic system

conprises up to one double bond, in a ring systemwth
W@2008128788 ons the alicyclic system conprises uPCT/BP208/003156

doubl e bonds. Accordingly, tge "cycloal kenyl" as

defined belowis a preferred enbodi nent of an

alicyclic ring system Alicyclic systerrB are

opti onal |y substituted. The term"aryl" preferably

to an aromatjc monocycljc ring contalnln 6

The F?&‘Pb“ icyelisnaystem” asigtato EIOBPck)’@V?l& rtrigyclicyen E%YCYCIIC version of a
e G RSBSOS TSI MU overes,
alicyq:ihemstem isaptt taydmatic amhétemaﬂ)mdtw 1Tdfl€doas ylbt hjzwel,q)sysﬁem of conjugated

P | 1y substituted. The term"a refers to )
doubfgbog R {free slseurop oy Lhtis éhesrefgg?qrtqftd@&{)@fﬂé(gntrlp{mq@r@ﬁ foaximally
allowl k! arﬁﬁl’i’cy%[&’l yoRMEist fife/MRAG BY RS fner QAHiet %?%r%bé’(ﬁﬁrg, €32. in a ring

exanple 1S the benzyl radical .” Pre abl vy,
systegowitkxp t¢ Heing dtgrths amalieyctiospstersesmiprisen up toor® dembledyond, in a ring

systeg{ ﬁg]}mﬁi rfléfrﬁgﬁ %toﬁ%ﬁé %}Cé/g@(f 65’y§\§_zm, %ém%’risg%t%yl rtréettmgl 'double bonds.
Accord@figlyuthél ‘icyél%ﬁﬂ(@ﬂile%ﬂeﬁh&{ beloWt ¥la prefitten! emﬁlﬁKMEmt of an alicyclic
entyf octyl. The aral kyl group is optionally
ring symm iAligyeldic @tstqmﬁearapkvonaélmnbwtatﬁgi| part of the
group. The term "heteroaryl" preferably refers to a
five or six-menbered aromati ¢ nonocyclic ring wherein
The ®Rfm|“apdt pficablly refees adrbaomatio Mondtgclicaimgesdainingle catbon atoms,
3, or 4 (for_ the five nenbered ring) or 1, 2, 3, 4, or
an angmetig bigyelic Jing sstae captaiing Y 0 sRrhoReatemTOT AN aopasicdrigyclic ring
e Gt
systeBPLH AT cBpEL S EaORPRE) £F hEAT (ot arhrafhyl. The ary
grouwis @twaalt;osubaﬂitmml. of the 8, 9, 10, 11 or 12 carbon
atons have been replaced with the sane or different
het eroat ons, preferably selected fromOQ N and S; or
The @Hna"éﬁﬂ'lall"’ Cefbrsi B Y dll@ylfm&etyssaﬁﬁms\@hsﬁﬁht@d 7 yl, ?whef’em alkyl and
5, carbon atons 5, car bon
aryl lmvonbe mam;nb eenutliopd abw wntdxammb,e is ahtebwybtaﬁfcel dheferably, in this

f f
coneBF 4 AR BEEHEHS Mok IS e BOM e . 2 T g6 7 o e
meth§t1 3th§i e, aazx@lly;bropr/ m;qirybyl butyd asbcwyl s@ytslﬁzxghyfen-butyl pentyl,

triazol I azol yl, isothiazolyl,
hexyll pontyl,.ochl aliheaa!elkyl gropp3s Bpt!QﬂaHId |Salz%IWFd atoihe jalliyhgnd/or aryl part of
theg%%@'n]d'nyl pyrazinyl, 1,2, 3-triazinyl,
4-triazinyl, 1,3,5-triaziny|, 1-benzofurany|,
2-benzofuranyl, indolyl, isoindolyl, benzothiophenyl,

The @é‘gegéété%:fﬁﬁ TJ%%@@WL% %g % gl \lf (Hgsi}in}l o daqji/)?%matlc monocyclic ring

wherpﬁrh% Qe SFLHDhe cgtfb%n a@grﬂg hRQePhe&Oby I, 2, 3, or 4 (f?/r the five membered

-benzi sot hi azo enzotrl azoI yl,” qui'nolin
rlng)ltsrohul 614, y15, (fqu ltlmosaalmcmbq:req mmgamﬁlthenyamfa or different heteroatoms,

t t .. Th
prefepifyselfgroim G M S; B afctiely R e ARt yhei kg 3.4 5. or
6 carb8n atbasd b1t the &) obYohet 6f PR lcHibon WEHE hiveabden! reﬁlﬁQeAdn with the same or

het eroaryl have the neaning as outlined above
differenh hpleroatams, Hueferably selected from O, N and S; or an aromatic tricyclic ring

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 heteroatoms, preferably selected from O, N and S.
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-triazinyl, 1,2 4-triazinyl, 1,3,5-triazinyl, 1-
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al kl ypyridinyl, 3-alkyl pyridinyl, or
2-nmet hyl pyridinyl. Preferably, in this context the
WQRM$I1285B&I n conprises from 1l to 8 carbon at onBCT/EP2908/003156
1, 2, 3, 4, 5, 6, 7, or 8, eqq. nmethyl, ethyl nethyl,
et hyl, propyl, /so-propyl, butyl, iso-butyl,
sec-butenyl, tert-butyl, pentyl, hexyl, pentyl, octyl.
benzdfuganygt Eba&roﬁhrhxyj}'l gridol, issinaplyl omizbml@heﬁyu QLB&Qotﬂlophenyl 1H-

. ., the alkyl and/or heteroaryl part of the group. The
indazodyl seenzinidazglyl, beprexazalyl, Buloresgyly 2rléareemst»eazeyleb¢rm0éhlazolyl 1,2-

R AT

quinagotingly t2¢Bbeteoiiaziryt,efr d (Bdbynzotdeimli kenyl chai n
conprises from2 to 8 carbon atons, i.e. 2, 3, 4, 5,
or 8, e.g. ethenyl, 1-propenyl, 2-propenyl,
The mngf‘ﬁa&wam}a” BUELONS | an2afk ! wk %vlga{ qg‘yslubstltuted by heteroaryl,

utenyl, sec-butenyl, ent enyf
wherﬁmpelkylemyd heterqeeyit hmel thehmxamyg as hmtiﬁrmdyhbovec%mny:kample is the 2-

aIkIBRGDTE et PUADL 3 rtRmaetrGre Trcblbiin Bisremext the alkyl

chairPE&hfHRB! fYorh met&xcdafwnkaems [&. ng 2303rm Issess 7f roem % g Qnethyl ethyl
14 carbon atons, i.e io0,

methy chyl]_zpropylg zsqzy@pmbr@glnyso-bwym @ﬁg‘thml tert-butyl entyl hexyl,

pentyqygﬁtgggﬁlgﬁmré}/eé %rflli(x RS ﬁélls tlo E%@P{%H at 'the alkyl and/or heteroaryl

part &fthé gfoup3] hept enyl , splro[3 4]octenyl
spiro[ 4, 3] octenyl, spiro[3, 5] nonenyl,
spiro[ 5, 3] nonenyl, spiro[3, 6] decenyl,

The t%ﬂhg Q{IE @%l’ggrgcgr%}{c}oagf}ingfgl[rgf gl@@%ﬁﬁ%\é:oung%turated carbon atoms containing

chau’m eirynhgs[ G'ltB d?x}eh&pﬂherwﬂouw)e d)yndso [Exatpldsharptpeopydnyl and cyclohexenyl.

bi t t I
Prefe&é@%kg% egy OC o rlserhé'ggél_%/ igcaﬁgwl gq%g]%; €.2,3,4,5,6,7,0r8,e.g.
ethelﬁ@xg-ﬁy eyl Qdﬁﬂa Enylo%f’}ﬂb‘f_ﬁéen?% :er-Hm{lt%ngR %gﬁtenyl 3- butentyl iso-butenyl,

OCt I‘O na a eny refers
sec-butesiat, ulr mmmyd,a2+pomteaylo depeotsnyhidapentgenyhaiexsnyly heptempd, octenyl. The

tenng'lsgp%{gﬁge}fs%% gg%zgipt %ﬁgﬁgﬁgﬂﬂésuﬁﬂﬁéﬁ & é:ti)hé?rhded via the double

bondC Pfﬂ?éx’aﬁ?«'&hé E%zﬂk&r@l %ng% is@t RO 3 io. B} caZborBatofh,s fe.3,4,5,6,7,
84 c¥p prOPVPYb 2- propynyl,
8, 9,1].Q; ultly H)ZL 137_orb yehg” Ccy pggpeylﬁw cyclobyteny k,n:yplopentenyl cyclohexenyl,

cyclcalegéﬂ%ly Q%f%lmﬁ:fglp%gél r{en ﬁap{%c%}s%lb {;ﬁ?ﬁ %ﬂéﬁptﬁgﬁﬁ %ﬂé 3,4]octenyl,

splro[QS}oafmsi‘l IsﬁlrﬂGIS]ﬁMe&lblE rspﬁ'@[é(}ﬁi]ﬁm&dyf ef)ﬁbﬁ d]ded@ﬂybgﬁmow 3]decenyl,

splro[é}\ﬁd@gq@y-l s‘nﬁowe@@nyl N@lg@(ﬁ4 1. (&bj:ptenyl S@lﬂpl% O)heptenyl,
blcyc'l%]hgpetglgﬁ' 9 eﬂr:ﬁ:){c%'b Z@g?@?ﬂf rtg?#tl [g 1.078cRAY, F{)lcﬂfcio[rl]l.Z.O]octenyl,

each 1'n y sel group consi’'st
hexabydrbypentatpay], hakdhydro-aideryly dctalgldcy-aghlenydyer whyyitq-naphthalenyl.
het er ocycl oal kyl, aryl, heteroaryl, and aral kyl or
together forma heteroaryl, or heterocycloal kyl; R' 5
The RAH “RkIn{® r@ﬁ&htol lﬁﬁﬁﬂ%@ﬁ&ﬁéﬁrb&n gRhRorthidihe E!hehﬁ@oﬂﬁﬁg’dothh one or

consi sting of hydrogen, alk
more triple bonds. An example is the propargyl radical. Preferably, the alkynyl chain

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.
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al kenyl , al kynyl, cycl oal kyl, heterocycl oal kyl,
al koxy, aryl, aralkyl, heteroaryl, and -NRR'; Eis

W@ 2008428380 f rom t he group consi sting of al kyl, BCKEP200§/003156
cycloal kyl, al koxy, al koxyal gyl , heterocycl oal kyl, an
alicyclic system aryl and heteroaryl; optionally
substituted. The present inventors have identified

The tehh(ée;paoﬁaigombstlﬁnedl\’l il each @isbnké hf ﬁkbtrﬁﬂheﬂ\bdﬁcrﬁed refers to halogen,
di mgt hyl t hi Qurea_and 2- mer capt obenzi m dazal e

'Noﬁspe‘@Nfl c RI y> sUpress 1@'@@5?‘«”38 SRR it t AVR tCe@R\ -NR’COR’”,

, giit §O§ q' ”]-’ LR
NRam no aC| d sequehce acd R?O’ ?@éﬁg@ I\@‘N@E‘ GHAR">OH, and

-E; function - an inportant f|nd| ng for the food and

aﬁﬁﬁi DS Gatht TRspEMEBTY ShBicgnigmeihs g comiging 6t hydrogen, alkyl,
Eérﬁfgsallpy‘r{y'i Q!'ycfo%ﬁ(ty? lﬁ%gro&ﬁﬁ%ll@ll SdtyR 'h@l?ékd!f’ylt B aralkyl or together

sk|IIe erson"wth tool to desigh’ conpou
| |ﬁonaraulawoa1yls®rbenerdcacloalﬂ<ylmt urally rel at ed

R ARARIRES iR EHPRERD: selstted bbb ero it pamishe of ydrogen, alkyl,
er@taé@qs A1Renyl e ¥ pd1OARPN heRboSRMRAKYN AAkSHL PNk ‘B@t%roaryl and

to su%press or elimnate bitter tasting conponents of
Isn particular animal foods, nutrients and

E d' | S LBEYR ORI BERRLG &%‘élsﬁﬂgéﬁﬁ@?&kg 1, QI ATRCARY, Gikoxyalkyl,

ara Ions CoO n| ng s

Thlmtﬁbomoalky‘l, angligsie systdnhearplr g eidterodry e dpiicrnlly substituted.
provi des a nethod for isolating an antagoni st of
hTAS2R38 bitter taste receptor activity, wherein the

The g(;r et %@?ﬁt@rs GOt Mlentifie me%@éo QO|I§4'N’C&1@&S'1tﬂ1%urea N,N’-

electe romt e group consisting-o
dimeginylithivuréze ahi d2-mercauobgzanidiads t whick  secifically osuppoéss hTAS2R38

t he, pol ypepti de hayi the am no acid u a . .
numagy ik oS Brgep BB Sefusop drgiiieets SEE Ao rang amino acid
sequéRdi RYorlied ROKEAE I5eq0e Q? FuRGiochNOWR infhoplaft ARANG fol the food and

encodi ng | east the mature formof the pol ypeptide

pharmegeupoatlyndmﬂtm THe antagonists g:r@wflfrdagyrﬁm presengémientors et only enable

s o BB R Loy DR o, BB RSPy ot o i

com;i'(ﬁ:h& Bbraiencb dscf@ﬁl ehie sradterall P NeRiteta bhv ngsts ules bupptéRdthe bitter
npared to said polypeptide, and said fragnment or

respQ!?é@ pﬁbTA\%RB\&bumém gast recentor, adich indsEpenables the development of

com]?ﬁﬁelh% g.ll[% ﬁ%%ggs@&%@;%g %%éc grge ?ﬂfnﬁ{% l?lﬁterasﬁgﬂf%%&fﬂs of foods, in
parti@ilao diniwgalat fobésys tnutrieatsredndr &hét@lrym sﬂlf)plehfentso rands [phadhatgutical or

bitter taste receptqr,; (e).palynycl eo ch
homeapathite PrepafRsions efsaiRing aﬁHCHgP}H‘f‘K%Q eé? Of¢asingone aspect the

presefn? GERIBbn 3fblided XaIP&HQd ‘me!s%la%ﬁ% danpﬁlté( ¢! &%T&S@ﬁ.g bitter taste

| east 80% 1 dentic to a pol ypept shown in
recegtdr Mivity; wherein the bitter taste receptor is encoded by a polynucleotide 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 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;

(©) 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 amino
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conprising the steps: (1) contacting a bitter taste
receptor encoded by said pol ynucl eotide or a host cell

W@ emeti287a0 | y engi neered with sai d pol ynucl eot i BE&T/8P2008/003156

@

(¢)

with a vector containing saig polynucleotide to
express said bitter taste receptor wwth a potentia
antagoni st or a pharmaceutically acceptable salt

t helidedsidiry iang can@wamélyr ﬁlb@l@t@&ﬁdttdmbdréd t® %ﬂul;ﬂ)&ﬂe}m@é and said
|s a tautoner thereof;: N NHH(l) wherein;

Rifragmens pedersptive Has PMSQR%B“@b%W@F‘F%@f@FUWyI in

|
gﬂ@*@é%@gﬁgﬁﬁy@ ﬁa.é%f)kl;l/-lf)ﬁ)g rt}l%lpolggucle(zﬁlde %quegées ﬁ(%w(r}qn SEQID
bLItJ Ot | eh@dling atlleast d’retmhtutelyﬂonnrméﬂteydo,rrebmﬁhng lattkretrayde receptor;
articular en

orp uclsedds |Wh115tf &R E,|aypqh§lfquﬁ9 ﬁiavl@gcﬁgl}@,%QR% bltter taste receptor

1- n A g0
1 %El?gﬁyﬂd “%eﬂeféﬁge;’;&%pegbdéﬁil Qf @%P?R‘;{ ?de}P@cQ f3P£ Bblypeptide as

pashoivaih SEQOD 8®:&; kynyl , e.g. C2, C3, C, C5 or C6

com@fu}/gc%l cg/cl oal kyl, e.g. C3-C 4-cycl oal kyI e.g. C3,

(1)

crs, C8, C9, C10, Cn, C12, C 3 or
C‘ébn?a)éﬁhgad Wo¥tkor ta@tepﬁHCE}thfJ|eﬂf:od‘ellcb§9psraﬂp¥)bl ne¥lebl®it¥ a host cell
cycl open , cycl ohexyl, cycloheptyl, cyclooctyl
Cyg,qng‘ﬁ@ﬂ‘lw engipesred) evih salgppcpl(yj{ug:lq]tﬁlgp«pxy with a vector containing said

Spl r[%le%r} ﬁg tr% :e’xpr%% :sol{d4b é}o&t x‘ecéﬁ: :g’\{%l g]pg eé%//lflf antagonist or a
SQbHaﬁbéce&hdﬂB&’éoceﬁtﬁblk%bﬁ ,tl‘f’dréiﬂt}mlvmg a structure according to formula (I) or
bi cycl o[ 4. 1. 0] heptyl, bicycl o[ 3.2.0] heptyl,
blléﬁémﬁf’lzelzthﬂelf?ﬁpt yl, bicyclo[2.2.2]octyl,

bi cycl o[ 5. 1. 0] octyl, bicyclo[4.2.0]octyl,

octahydropentalenyl, oct ahydr o-i ndenyl ,

decahydr o- azul enyl, adamant|y, Slecahydronapht hal enyl

2- met hyl ene- decahydr o- naph'%ilal yl, o

2- met hyl ene- decahydr onapht - )ﬁ al koxy, in
particular G-C 6 alkoxy, e. gy Gy G, G, G, G5, or
C6 al koxy, preferably nethoxy, ethoxy, propoxy,

/ so- propoxy, butoxy, /so-butoxyp terf-butoxy, pentoxy,
or hexoxy; al koxyal kyl, in particular G-C 6

al WhsrginGi - C 6 al kyI e.g. nethoxynethyl, ethoxynethyl,

PrRPOXYTEL Y 6 HROXYES Whsisting of alkyl, in particular C;-Cg alkyl, e.g. C,
Ca, C3, C4, Cs, or Cg alkyl, preferably methyl, ethyl, propyl, iso-propyl, butyl,

iso-butyl, tert-butyl, pentyl, hexyl; alkenyl, in particular C;-Cs alkenyl, e.g. C;,
Cz, C3, C4, Cs, or Cq alkenyl, preferably methenyl, ethenyl, 1-propenyl, 2-
propenyl, 1-iso-propenyl, 2-iso-propenyl, 1-butenyl, 2-butenyl, 3-butenyl;
alkynyl, in particular C,-Cg¢ alkynyl, e.g. C,, C3, C4, Cs, or C¢ alkynyl;
cycloalkyl, e.g. C3-Cjs-cycloalkyl, e.g. C3, C4, Cs, Cg, C7, Cs, Co, Cig, C11, Ci2,
Ci3 or Cys-cycloalkyl, in particular cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl, spiro[3,3]heptyl,
spiro[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[2.2.1]heptyl,
bicyclo[2.2.2]octyl,  bicyclo[5.1.0]octyl,  bicyclo[4.2.0]octyl, octahydro-
pentalenyl, octahydro-indenyl, decahydro-azulenyl, adamantly, decahydro-
naphthalenyl, 2-methylene-decahydro-naphthalenyl, or 2-methylene-decahydro-
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et hoxyet hyl , propoxyet hyl, nethoxypropyl,
et hoxypropyl, or propoxypropyl; heterocycloal kyl, e.qg.

w@2008i1287pet er ocycl oal kyl , e.g. C3, C4, C5, C6,PCWEPI088/003156

c, GO0, Cn, G2, G3 or C-fgterocycloalkyl, in
particul ar piperidinyl, norpholinyl,
1, 3-di azacycl ohexanyl, 1,8 diaza-spiro-[4,5] decyl,

1,7 di raa:paﬂﬁwnnoyt éll&kyqu;amcular@,dc@ﬂﬁo@p lergdd] 4C§>]c3, Cs, Cs, or Cg
decyl 8 di aza-spiro[4,5] decyl, 2,

di aza- aélfm?y@ 25 sr]ablye@ythoxz, @h@ﬁy@upaowr Bpprepoxye bytoxy, iso-butoxy,

1,8 di ,@éqgg@bg ehdy ]o,dﬁeg%gq dikdx naga SPAQathP c e alkoxy-Ci-Co

decyl ,
di aza-akyly 0¢.g, 4ﬂneﬂrb&yineth§"l 8 ethoﬁké’!ﬁteﬁ@ﬂ I qirbpeiyntteleyl| , methoxyethyl,

3,7 dlaﬁa Sﬁﬂ o[ 5, 4] decyl, |-aza-
| - di ox3heyyie E5p51pogj)ﬁq}gﬂy|met§0)g|ypropyl ethoxypropyl, or propoxypropyl;

di azam&éfs#ﬁlﬁ(?allgylzlz%ctz W ete[aﬁg{:l%gﬂ(gf oef% N-@; s, Co, Cr, Cg, Co,

t et rahydrof-uran-3-yI°, tetra
t et r ah@dr 611ihCenC3s yll C14|Ehepﬁafoazziloayltyl in partlcular piperidinyl, morpholinyl,

decahy i nol i degahydro-.i s i nol

decahyﬂ? &%?W&%F‘Wi ?%oij%ﬂaeélﬂf& Bﬁg]- yﬁragqu‘?ﬁﬂ' spirge{4,5] decyl,

ﬁ' icyclp ‘Eha‘-‘zi(%f)ﬁm[ﬁﬁzﬂé‘@l Ry dfaQ 1'r<§{ﬂ 5?'31@0}9@ T ¥i&a-spiro[4,5] decyl,
et eroatons prefera d% sel ecte rom t he group

consi s, 6n@a@f-5}m0[$,5] e, 1 8\ ¢iaza-snie-Ex411 dgcyl 1,7 diaza-spiro-[5,4]

1,23 Petbert e byt 3P YRS gy, 3.8 dwaspivors

1, 2, 3, decyEt B ahvizaRpiresW], d&wpl QFHZ@W?IWHLOXO sp1ro[5 5] undecyl, 1,4-
cycl obut enyl I [éd opent enyl, cycl oahexeny
0

cyclo r@pza@wp AloctiZnylpar t ﬂ@tgﬁhﬂfiroé’“r@mg yl tetrahydrofuran-3-yl,

napht antpr )
parti oot flenoPUl REMrouln JShT BBk 0 depahydroquinoliny,
1 2, 5- dncaldycha@éoghlmohn?l 3e@h§dfoa@ﬂh9ﬂallnpy or dbqalhydro -quinazolinyl; an

i m dazql yl , pyrazoly 2,3-triazolyl, thiazolyl,
i sot hi HEFFNG system, fPﬁ‘F a{ﬂ?yaf'BWFlse P13 & Moge 3@?%%991# preferably

pyr| di Méctedednﬁn Fﬂe %@uppycroﬂésm(é ol (? &t bt i ni)‘ll particular 1,2-

, 4-tri1azinyl triazinyl, 1-béenzofuranyl,
2 b en zdnhydrapymdlnyln d d)J2)d 6-titwbiydidpygdinyb e d 263, HHt@r@Hy;iropyrldyl 1,2-

2- benz a ben2| dazo
benz ox‘gg %a?ﬂd oxazt n‘f/'l?etya%y‘i OBEWY 50X B2 8%/37 ppenyl,  cyclobutenyl,

benZOtJ}'cﬁﬁ)@hﬁéhyl 1c zclbﬁé}?e'n§pt QP'@léﬁépﬂznylZ dryl, in particular phenyl,
benzi sot hi azol yI, benzotri azo , qU|noI|nyI
i soqui mnphtha}qny zorsab&maylazmn;heterwh obaldariqular furanyl, thienyl,

qui naz 1sgxa%0§! bFQ%O(E,{ad%%ﬂQ;Y groxtad%az(alyl pyrrolyl, imidazolyl,

1,2, 4- enz kr|a2|n option

sel ectggadolgm 1263 gfaeulyl camazayl ngsouﬁaﬁilylyl 1 zmthladlazolyl 1,2,5-
partlcular G-C 6. al gmn %
C6 al kipfadiazplye pyrdipy bretyipiding, hpyrazwb pb»?- 3- twezwb pw 4-triazinyl,

Bgn’: 2 lj?@ﬁ%m@ b]l & %gtlyl 2'?)%5%2fura%gi‘en>{hdo 141 r1somdoly1
C6 al klmm;zbt,hlqmlybf ér-lﬁmlzythmmybeﬂy] Lndaﬁdi;elnybenzimpia@qziehyIbfpnzoxazolyl
g EL? gﬁggxazga l!rut?eﬁ (yxazolyl \A%egzro%?l%gglyl J1 33 genZJsX)thJazolyl 2,1-
benzisothiazolyl, benzotnazolyl, quinolinyl, isoquinolinyl, 2,3-benzodiazinyl,
quinoxalinyl, quinazolinyl, 1,2,3-benzotriazinyl, or 1,2,4-benzotriazinyl;
optionally substituted;
R? s selected from the group consisting of alkyl, in particular C;-Cs alkyl, e.g. Cy,
Ca, G5, C4, Cs, or Cq alkyl, preferably methyl, ethyl, propyl, iso-propyl, butyl,
iso-butyl, tert-butyl, pentyl, hexyl; alkenyl, in particular C;-Cs alkenyl, e.g. C;,

Ca, G5, C4, Cs, or C4 alkenyl, preferably methenyl, ethenyl, 1-propenyl, 2-
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al kynyl, in particular C2-C6 al kynyl, e.g. C2, C3, 4,
C5, or C6 al kynyl; cycloal kyl, e.g. C3-G 4-cycl oal kyl,

we2ys/1eg30 C4, C5, C6, C7, C8, C9, C 0, Cl 1, (RQI/EPID0gP03156

Cl4-cycl oal kyl, in particul afy cycl opropyl, cyclobutyl,

cycl opentyl, cyclohexyl, cycloheptyl, cyclooctyl,

cyclononyl, cyclodecyl, spiro[3,3]heptyl,

spi r0[p3*o;4e]rm;t M|-zso§19dnfdﬁ 4, 3liesbydpensglpi m;[u%r@] nan’dtenyl 3-butenyl;
spiro[ 5 3] nonyl, spirol3, 6]decyl, splro[ ] dec

spi r o[Akivhe#y |partigularo Cs-Cy] akkyhyl, e-g. C3’ C4, , or Cg alkynyl;

B: gﬁ:‘%’%g’ g‘.@’%‘ﬂ%&%{:?“"g{c%@%ﬁg%O%%gt té, Cs, Cs, Cy, Cio, Ci1, Cia,

bi cycl@fp501. Ojsaicldalkyhy diy cparfidular ijotdpyd)pyl cyclobutyl, cyclopentyl,
oct ahydr ppent.al eny oct ahydr o- i nd
decahﬁi’f’g’% Yl émalpllerawlarﬁdﬁ{%wtyhd%%&% rsiadeayle spirol3,3]heptyl,

2- et hybgpeade hydr Q@;J}Eﬂ/lenyl 'sp%[3 ﬂ?onz}l _ sp1ro[5,3]nonyl,

2- nethylene decahy dr alenh- 1-y
part i capiraf3,&JdeGs, aI kcspyo[Ge.’z]gecy(;l CEpm!EQ,S]@tyl C5 spiro[5,4]decyl,

C6 al th
WO- Srﬁﬁé%y[a JEQ§YLYsgebu8§&9 E$58ﬁ%P rngé%ﬂ%%ykﬂaglnwpqd
hexoxyblcﬁildf{g byl 'mcm[s i@ bawl, Cl ‘b%rcﬂJ[K 200y, OB octahydro-

al kyl, e.qg. nethoxynet yl, ‘et hox
or opoxgma?m avsingiey i, dacnbxresdhylenyl, adamantly, decahydro-

Pr opoxy 9P I atd ] ) ]
pr opoxy ropyePy ertngé%/ d% J‘H&éﬁiﬁha%’ﬁ?l o methylene-decahydro

C3- Cl%d@ﬁth@rdﬁclyyl Qﬂ&ob'(YJ mn mul@l Célalk&'é{ e@ C1QZ2, G; C4, Cs, or Cg
c, GO, Gi, Cl2 , C13 or C -heterocycloal kyl, in
parti akkexy, Igrepf@qapbr Wﬂhoxmtbw, Ip,l']%oxy, iso-propoxy, butoxy, iso-butoxy,

1,83 dl@ﬁ%&f%@{f@gg,] or ﬂex%f& @ﬁgx;g@m 1Ol éarﬁ]:ulﬁlz’ g;oé alkoxy-C-Ce

1,7 diaza-spi'f dec za- spl r o-

decyl ,alRyl8 dgazmeﬁmb(ymﬁzm,yﬁ] ed&xxymeth&l 7 propoxymethyl, methoxyethyl,
di aza- s iro451) decyl 2,6ﬁllaza I] decyl ,

1,8 di% boPjopoxRyethyy ypethaxyprop z&t YPoPYs, %] propoxypropyl;
decy| he?erécﬁ'l&ﬂ?ylselgf @:Adé %Lteiﬂ&:wl'oalk 17‘3;%5 Cs, Cs; o, Cr, Ci, G,
di aza-spi ro[ 5, 4]° de di aza-spiro| 1

3 7 di @macapcm Cog af Cdd@drocyclcalﬂg/-lmnl partlcular p1per1dy nyl morpholinyl,
- di ox

i azan iy HBRE IRSp 13 Gty i esp b Sagrpivo-145) decyl

tetr ahlyd Hﬁlfzhlfsﬁﬂo%&‘ﬁ? dedyB!2, Sibbéﬂ&-@ﬁblm[ﬂrﬁ-] ded, 2,7 diaza-spiro[4,5] decyl,
t et rahydr ot hi en pi per azi
decahy%ﬁ o@razmmquliézﬁ @ézlahwrd;azaswm-ﬁd’rh dsqyl, 1,7 diaza-spiro-[5,4]

decanyglgr, 9 AgRLERYS o YecSlos SN BZALC DULS aitf-spirols.4)

alicy S éohprlse
het er Giﬁ:pl;rsmr éfaea-abllrg{SSE}I &mngd lfazmﬁltlhélogoepmo[s,S] undecyl, 1,4-

consi s artlc lar 1, 2-

di hydr‘éﬁ%ﬂ?’i W%zgloci 25‘”6 tett ?"E‘ﬁ' 2y , tetrahydrofuran-3-yl,

1,2, 3, dedildr e r'téiﬁéhlydx%t}?ren-glw,y %ﬁ&&hﬁ?ly' decahydroquinolinyl,

1, 2, 3, 4-tétrahydropyrazyl, cycl opropenyl

cycl obiﬂcellwdro isyoinofieyl, desahydoympiindekieply Ior decahydro-quinazolinyl; an

cycl thpc i Isyste ! y|Whi£:h an%'r tcbl%%lnger o%g Y Imiore 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-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-
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napht hal enyl or anthracenyl; or heteroaryl, in
particul ar furanyl, thienyl, oxazolyl, isoxazolyl,

waQ@sa2893@adi azol yl, 1, 2, 3-oxadi azol yl, pyrrol yPCT/EP2008/003156

i m dazolyl, pyrazolyl, 1,2,3driazolyl, thiazolyl,

i sot hiazolyl, 1,2,3-thiadiazolyl, 1,2,5-thiadiazolyl,
pyridinyl, pyrimdinyl, pyrazinyl, 1,2,3-triazinyl,

1,2, 4- thi’akiﬂiéblyjﬂ pyr1d18y15 -pytingidingy | pyrlzlbﬁnzlqﬁ BftﬂHMhyl 1,2,4-triazinyl,

2- benzofuranyl, indolyl, isoin enzot hi en
2- benzb? ﬁrtE%‘P}’ | Hlrbinzofuanyl, be%épmqi’arz\ay b Xolyl isoindolyl,

benzo n 2, (0)¢

peneou b Kol "SRRy, 2 BRSO BBl Mo, berorazoly,
benzi snddmamyl,ylz 1-benzisitxaralyh| ybmommaztﬂyll nylz-benzxsothlazolyl 2,1-
i soquinoljn 3- benzodi qgui noxal.i

qui n a ANz ﬁ%)(uazgfyé, §emq;p& ,ag?jwypnylorlsoqumoqmyl 2,3-benzodiazinyl,
1,2, 4- hi2ZifiazoRmfli 0nal 4. lﬂﬁﬁ%&rﬁz‘lryt edr orl,f,q-b%ﬁgotrlazmyl;

R2 toget her form a heterocycfoa

C3- G soptienalhosubstibtdkyl , e.g. C, 4, C5 C6, C7, C8,
C, Ci0, C1 1, C12 , 013 or (] 4-heterocyc| oal kyl, in
pa‘?rtl cul ar, imdazolidinyl, 1,3-diazacycl ohexanyl,

1,R &Hcﬁkat‘dg%ﬂféh?&hﬁﬁﬂeter&@cﬁ»ﬁﬂ@h)éd% Q@l:,%ﬂﬂ?e@érbé%‘loall%ﬂ e.g. Cs, Ca,

alicyclic systemconprisin rogen atons

i ndi ca®ed’d iC% desnfoa Gib,) Can(ﬁmecahomﬁ?w b@ﬁmcy@,lealbnb 1grpartlcular

oo Bl RS LSRR AR P ASHFAbEAT. '8 sy
di hydrquindzdHagt ¥h, alydlic lyﬁexﬂldtbmﬁﬁrﬂgmvdﬁhﬁmgen atoms indicated in
di hydro-pyrimdinyl, e.qg. 4,5, dihydropyrimdinyl,

1, 2- diyanlaghrand; \Mlplﬁlg, may comprise one or mor€ further heteroatoms preferably

2,3-d

dl hy d'r%Yﬁ‘éf_e@I r'f)‘gg?ﬁ%% gﬁ;g%égérllé(tlglgn F 3O S, or N; in particular dihydro-
2, 3-di 1hyd|az(ol)tlj-b gmil Qadibjdrp Smildqaglyl, dilhydlrp-pylrlmxdmyl e.g. 4,5, dihydro-
6, 7- d .

ot or Gapmidingy o GRSk RYL (R o P henzoigpigazolyl, 23-
pyri mcﬁhj{;ﬁﬂ) lfﬂ-irgldﬁzé[ﬁ'sa@]bwamyll 32 5 dﬁﬁ)’d@@-‘lpﬂimldazom 5-d]pyridinyl,

benzi m dazol y , qul nazol’i ny bénzotri azi ny
3H i m dtaZo]-d)edbd- §§/I|=1|rrddw§p|[4 5 c]pyndazmyl or heteroaryl in particular

ST NI g, g 5 S
M daz dehefmiahNyl damaolnyl, (122 AdRhestihFihyly maiemh@io (4 Beb]pyndmyl
potenti al ant ahgonl st inhibits the bitter taste

r ecept Bi-imidagqf 45%70]13()’8 inyh ol Htimidpza[4perbdmtraziny]l, 7H-purine, or 7H-I

ant ag the activity of hTAS2R38
sti rrulolgd%% [%1;56‘%]8 agoni st of hTAS2R38 or a structurally

r el2at edttagiming twhahaf the gidtentiay aatagbmiats inhiilyits] ¥ bitter taste receptor
preferably at the sane nolar concentration; wherein
prior ,38¥K%oni tantly and/or after step (1) said bitter

t 34 e ESAGeR 2 poRhtifnfhgbBRRE that reduces the activity of hTAS2R38 stimulated
by an agonist of hTAS2R38 or a 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 hTAS2R38 or a structurally
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
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cell is contacted with an agonist of bitter taste
receptor hTAS2R38 or a structurally related agoni st
WO pesa2d730 | n above indicated forrmula (1) two aBdI/EP29A$()03156

tautonmeric forns, i.e. isothjpurea forms, are possible
wherein the double bond is | ocated between the carbon
atom and either of the nitrogen atons. These
t prepelin ¢hd GidlEred o iSIthiduRaoFh il b&’pehﬂﬁ)noﬂﬁsgiﬂhps flanking the
invention. \Wether a given conpound will primarily
bBPRESHYR NItTQZEMAOThi our ea or i sothiourea form wil |
depend on the groups flanking the respective nitrogen
atom In a preferred enbodi nent the resi dues Rland R2

In a meferred embbdiment theaasiugst'eind R raraidenti¢ah es equheastiestr ed
enbodi nent both Rland R2 are hydrophobic. The
polynucleotide enpl oyed in both aspects of the present
' MPeRy| exhibits

In a futHer Bt ehed ot Fidefnche BEMPS P}g Sard Rdroplideic. hTAS2R38
bitter taste receptor, respectively, i.e. has "bhitter

The POIEMUHICATGE AmPloyAd (‘E\i’é’w aspetis of lgeagrlfgg%t ?@Y@ﬁoﬁggg A%(%polypepnde
that $8P8xh{81¥ 658(910{%112 Q% sARbctBAR asHBYimAAFre DA IR 380G e Plaste receptor,

even nore e activity of the full-length mature
respetind2RBS. haaq"éntmretaséc rre@pm;ﬂcwtytbal’sgterab@' HEASIRBEptide has at least

2058, 1 o L USRS TSRPS0 0059 o

100% of eeahaxmiateq ,of(tllrtEh’&&&?/dﬂﬁ@ ﬁﬂt-rbﬁgthclahtuse hDAS2RB&LONe preferred way
expr esses chinmeric G protein consisting of Gal 6 and

of rrmswmgbéam&@% AeliVityi if othgc RbItitYL flo aredfase dutrpgellujas calcium in a
heterBﬁ) B3 L gfés%)tlgﬁy a{gpﬁ gﬁgsfor"‘@kdéhgbl%,y (ﬁﬁg@gﬁ/@l 6gﬂstaibecells that

ression es’ enco
stablp ekptessei; echintte Gipréthin qonsistny of Guléninddn caﬂﬁmyhmnunal amino acids

of | ntracel lul ar cal.ciumrel eas can itor
of areysidRsin it GESRONES i WIEL FSmnRARVEE 1y AR6etArh &t H, Biyession of
poly&?ﬁd@g SRcRUdL BE (HE AN RITRIMIE oPNie Oﬁreé’en‘( aﬁh’v@ﬂtibnOfThe amount of

par ameters I ncludi ng, for exanpl e, or CAMP.
intradkdldlar i calvaim welggsedf cameles monitgred- hyr, doe cmamplgptl@dm vitro FLIPR assay

r.ecept or ct| it e known in the art.and ¢
descried Berem P e n ToF CRORWRME! OF GUccel Inbrfeghr Other parameters
inclullin@NF6F eRdrhple, 385 dY TAMNI ARdIRASH WRiys &;fgmemlm?ga@pwtem coupled
or repression of re orter Cgenes whi ch are coupled to

receptergdtivitirare kagwana s@Hpriseavitheutrlggitatian ¢lectrophysiological

methgg I%&lgérlpti%g%gaglg,’ &iégg%édéﬂ%’ g%t E@éngé s%gs Sﬂrg&%rf gf regorter genes

terns

which r€coapled ab iregulabryt baltfeﬁmmegﬁlatedrviashaySsplem\fer Ggprotem coupled
nel anophore systens, in which pignent novenent
Signalne RUBHEY oI horeneir RISt CRTBRIG £ CRd B LD tfvsayﬁ measuring

1nten?’ﬂﬁgt¥é)r95? the/ 9+ gﬁ)r,of)r %m?? helg %lagoé d'rg:)s ) sC'ﬁl Which pigment

turn are coupled Vvia oteln to ex genous
movmnﬁessmdlanepi&mdsso'rssu:{edem afreadca £oplttee, adthvtyi of edénylatS.cyclase or

phosiiclbaiey§ (PLLACPPHD To9) ORI HRLEPIORIL ff, SHEENGUSlY expressed
receftbiRL @&, f8r exadpleS MCAUREAAT S. et al. (1993) Anal. Biochem. 209: 298-305;
McClintock T.S. and Lerner M.R. (1997) Brain Res. Brain, Res. Protoc. 2: 59-68, Potenza
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
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MN (1992) Pignment Cell Res. 5: 372-328, and Potenza
M N. (1992) Anal. Biochem 206: 315-322). The term

WO p@8aR78&l ant agoni st", conprises any per cei VBGI/EP2008/003156
chem cal substance or conbingjion thereof having a
structure according to formula (1) in a non-purified,
partiallypurified or purified state. The potenti al

purifRidt @giifist state. SHegsit@diad Hntb@éhlha§ kéleqttd bhShe basis of its antagonizing
ant agoni zi ng behavi o ol at ed antagoni st"_ of

behamAszB‘élsaluage@eqmag@ﬁSé’ oLh BB SR S Bitier asi rePampRetting) gespectively,
is a $abs@nRd WRICATHC ol i AEBANEGONT NSRS Wiinbliuc ol MEHTREIR8 bitter

taste ageaptat agoprsef pre&bdbly selleeteti efebrh nhengtdu @neisring auﬁahs tapogists (bitter

of the a sts [ tances), acet hylthiourea,
substrnggsy %cﬁ%cfﬁbuowﬁaof @E% onnpr%@iep H\éniﬂ tdiphamyEhiougea, N.N’-
_ t
ethyl%%eél?ﬂ%ﬁﬁ@%tﬂ%h%{ﬁugﬁcrﬁ\'h % éﬂﬂahﬁﬁf}%{l %qufom'mz &_methylthiourea,

phenphigngdrbarnidear @FaiG)le §-pedy]-28hiphewil) - 3-prhpydel-tdduracil, 6-propyl-2-

. b- 2-th -, thi
thiowael GFRORS e rPey . iourep ChEBYeins, hiRpsluulidyd1d & thiobarbituri
acid atfstArchithpPANgEd Hédrﬁst@ﬂiegeo@'ﬂeﬁ:friﬂ}'f Hﬁﬁ ﬁthb’tldrﬁis%tyea@ least 10% (e.g.,

agoni sts thereof. Preferably this reduction is
at leasgaldo,110%;(20%:. 30%t 40%a80%:; 0% 70%3B80ZQRDYBHs; 4{;&% 99%; 99.5%;

or 1008ehPrelStanho i e Piderchilentthton dbh ko 81 Bis lowggine of he

hTAS2XR 3 bitedr tabte ieewbt ragti g'téh@séﬁ'rb§2ﬁ38alhhgdrﬁ§t isagdtémined in the
receptor activity, caused by the antagonist is

preseyee f Al @gORift, Lige ope 68 Eifceonapounds indiepted ahoveory stpygturally related

comp éﬁnghafg?c%gﬁ%gun da&c\%{%’ @ﬁ&re%o 913(1%&@2 d& §1‘t5ru§cldiltr1<% lo¥ the antagonist.
Prefecabyig,othet @leitifyed antagmm acédilst tlhﬁsnlmhibltohﬁ aaml@g offiipgésent in the same

Pr ef erably, e t onlst exerts this
molaf, el ng9ldaé9 f9idt 33 fJPH é@@?ﬂ%g TROIRF goRSSRaiRy &F the agonist. In a
| " || I ’
prefe%rg&%lg%togg{l%rg nﬁilgs iagfegﬁéalgagﬁ%gtnfs@‘ i?] agéopn%nr 2 e??gﬂctﬁfﬂl@ related to N,N’-
diethglthiodieaeN{N’ -dinethylhiemes e 2-metcaptmbeszithidagok. conpound
structurally related to N N - diethylthiourea,
N, N -di net hyl t hi ourea or 2-nercaptobenzi m dazole. In a
In a prefirRdreéathoRhas R HotentiBEbiReE Reirddepkir HTASAREBS! fhta omst is used in
recept or hTAS2R38 antagonist is used in the netho
the m¢thod of dlrg inygntiers has @i differeah straaturgctham any wirtharpyefefred bitter taste
recepztg p&é{%&éﬁé% ?gdo%'cgé;,s ;?B tlitegt egst c%@otllg{ethB%%R%é %Q&H&lﬁru%urea N,N-

dlme&(}ﬂ)ﬂlwbmmrmdé eN, N’ J&ﬁbh&ﬁyllﬂ)iblm’ﬁa oNoNethiytte-tiNourea, N-ethylthiourea,
N -di henylthlou ea, N_- et hyl ene-t hi oure

methm%y |4£®rraath¥b2-th@mpﬂa%rneﬂw(l@}qw hylllenlﬁbi‘?i%ﬁ?ﬁ%‘é‘?el (PTC), 6-
hj
phengt; 2% ylPﬁﬁjfE 'f?gfo%gé ?ﬁ&%gﬂch 6- ‘ﬂf(ﬁé’ﬁ@%ﬂ)ﬁre{cﬁ (FkOfﬁ “tetramethy] thiourea,

t hi our aci
thioa6etpmadey thi@acetandid, amdlz-tmlaﬁiﬁ)tumeamdmet hyl thiourea,
t hi oacet am de, thioacetanilid, and 2-thiobarbituric
acid.. Preferably, the antagonist exerts its

Prefé‘&ﬂl?g% zdn'&%oﬂfﬁ | QRrtdhRY éﬁtagoﬁlﬁlﬁg‘ta@ﬁbﬁdwﬁéﬁ Git, is contacted prior,
concomtantly or after, prefierabl’y concom tant

concemitantbt pPnafter @rdfam@m:@glcpmutyw@pttp dontacting the hTA§2R38 polypeptide,
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
hTAS2R38 polypeptide with said hTAS2R38 agonist. Preferably, if contacted at the same

molar concentration as said hTAS2R38 agonist.
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the host cell genetically engineered with a

pol ynucl eoti de encodi ng hTAS2R38 pol ypepti de as
waledosnesi3@bove or a vector containing a pol ynurCEaP10d€003156

as defined above to express hTAS2R38 pol ypeptide with

sai d hTAS2R38 agonist. Preferably, if contacted at the

sanme nolar concentration as said hTAS2R38 agoni st. The

The ieﬁhmﬁbmtiﬁnﬁrﬁtaéorﬁﬁt',aﬁﬁ@fﬂrﬁil% coRIpeis& alYstan6RRichslly related to the
substances structurally related to the antagonists

antagqniyts. NNt ¢igthy Khioureaa N, -fimethytthienrea, ir domeecapbenzimidazole a in a
_2=Ierncant. J: 4 {.h.a non-purified, partially
non %Lh‘{r}fe r@%‘g‘?fﬁr‘%‘?@&%ﬁ s T AS2 R3S

pol ynucl eoti de nol ecul e, usable in the nethod of the
resent invention can be DNA

[ CDNA, genom ¢ DNA, . )
The RTASER$$ polycleetidermaleculsqusable Bethgangthed ef thenereseng invention can

tr , e hor nt i d
e DRSS e AV SEISE: 290A00 00T 85 B B o
singl¢-hrarsied ptheadensd end/ow em ahtisensa sitlanda S epaeps aduthesd daylecules are also

for exanple, the pal ynerase chaip reaction (P r
consiggred - it g’& iPEG t lwfmt,logﬂgncg,caq&eeprp ’é‘fetdicg?”i ’g?ﬁ example, the

polyRBAK URdiR e e ion’ (FCIRP BE Gbfdrate@Ayd rb &Rt WRILESHL Sr GRfYe restriction
be produced by in vitro transcription. The

endopudlsases: Aenboniwlaivhad (RNA) msdehilecanbet predwast fydn oviitrg transcription.
present invention can contain naturally occurring
sequences, or sequences that differ fromthose that

The PSIGHiiclERider Mbletuled Wseatid n iR hﬁﬂldﬁe@ﬁﬂﬁgﬁl‘é%n@fin‘wﬁ@ion can contain
genetic code, encode the sane polypeptl e (for

naturabty @peUsTIng I5equsarssp Op tsParenogst thatsgidler fromothasy thatrpecur naturally, but,
it] he ucl ej. ' egcul it
aue B0 5e RIEELE G581 RN i PThE ) kot e

polyiptid® Withl SEQ @D- O Ry dn addjtiencthsset irleid heid wpsiesidesnare mot limited to
.downstream from a codi ng. sequence, The pol ynucl eoti de .
coding seduemss, 8- tthey rar #Mlidsnsqing, op allsqfnthe anzcading, s¢quengss that lie

upstrg%?q)r ﬂééﬂ?jfﬂe%m ﬁgmp#}%%ﬁg%ﬂ{]g&g e-based synthesis) or

alned froma ce as the cell of a bacteria
or a mammal . The nucl eic acids can be those of a hunman

byt al so..include orthol.ogous pol ynucl eotj des deriyed
The palimeloaioh TeeenP e Bveriagan UGS RLR SiEp Ugbsiample, by
phosgmﬁﬁidida%% syitEhsid) ¥ RbtainddOGom Y cdBlu@bad BR%efSoftdBACteria or a
ulfil the criteria set out above. Conbinations or

mammalli The anucleie asfids tven pbd ythessl @6td dusnani bkt ralschésedude orthologous

types ,of .nuclei.c _acids are al so enconpassed. Means t
polyfofRERAR AR TREERE R S Raf pEderh SRABRC AT R Bigy, Sow, sheep.
horsd, PiS RABHAN da¢, ravaad RAE Qs theyafulfi isoeritefia S&idut aBéWk. Combinations or

nprise the use of BLAST searches (see be|l ow) and

Cco - .Cd .
modifgatianss f nthei pghomcligtidasasethin yissastypee HvBuclepcmicids are  also
encoffifesdd e DERES SAMALTRTRIBR-PHE BRIGARS, Aoy dmionion are
availaideabl 2 pemor fof skt had inprise the asenf BlASTtsearthesasee below) and
ot P oe L GAEaRRR S M8 PP of e 6 2L delabusts comprising

polynucleotides and amino acid sequences.

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 celi, at



10

15

20

25

30

reconbi nant nucleic acid nol ecules incorporated into a
vector (for exanple, a plasmd or viral vector) or
WO pa08/1247180 genonme of a het erol ogous cell (or thRCEPZN®003156
of a honol ogous cell, ata pogftion other than the
nat ural chronosomal | ocation). Reconbi nant nucleic
acid nol ecul es and uses therefore are discussed
a positigr bthér then ehw naniral elirbAloorRalabedtioay Fdtbalindhecléidcid molecules
nmet hod of the present invention uses isolated nucleic
andtﬁéﬁfaemré@m%cwdcﬁﬁma% 4eW| east 50% (or 55% 60%
65% 70% 75% 80% 85% 90% 95% or 98% identical
to: (a) a nucleic acid nolecule that encodes the
In cepainypreferfedeernbodtinehts Dhé\@etiod 6bbhet;hesdn0 hmuﬁb@mésdsolated nucleic
sequence of SEQ nucl ei c _aci

acid pojLeglEs o eh & Learn e Cos T3, ke SsPer 20%, Jae 83, 85%, 90%, 95%,
or 9848 8engicd to) B nufbic 404 rleciiOihabbhoplfOhe koRmepile of SEQ 1D NO:

2; (bpae) padymicieptide sequenye of SEQL IRISKD:of akE(Q)|adnhidic heidi moksule which

ncto S et 1 B S TR 54 SgCBEME g, 9. 150,175, 200,
250, 96@ 1400t 500, BB, RS, 001 85U, laR 908) &ﬁhgﬁ&ﬁs ﬁdl’ﬁ‘rﬂicléolﬁdes of SEQ ID NO:
bet vveen t\NO se uences is accon'p usi ng

1, in raatlm thcsﬁ nedlejo raCtdwrmOb&ukaﬁnche@nompcmmmavmgg@m&m8 bitter

taste I Na( ; Acad. Scl USA 90: 5873- 5877. Such an
éef 58???%%% i ncorporated into the BLASTN and BLASTP
prograns of Altschul et al. (1990) J . M. Biol. 215:
403-410. BLAST pol ynucl eoti de searches are_ perforned

The dgtermippéorBOAPEREepE ddemiity bsbisiea two) gequepgssdis| agegatplished using the

ok AR FAHHSHEOUR TSGR QBIEAORPSS) L3 557>

5877s Sach has akwosithpe r i oinoegoitéch irth ethBLBBZKBTN agd aBLASTBr programs of

i) LU BLT: Aol i oB BB, EoSSRIETERS et e

b NqaQa [ S co r e Qs
peroFRSSChRT YRS ) PRERIAS SOk, SOIRG! SF\AMIPRSSR, o obun

polylaicleocldlesétjuehlcmlfmnmlégnusm REAS2R38 e@g@@ngno@elc\mm BLAST protein

searc, %slr ér%x;é;leeg @S\%I’Wzlnl(}j Eggge[q) gr%gfs%%fr% rngéO 1e91§%¢ha‘=“3t to obtain
aminbfid dédRhéRNhdIANogbEOt0theUSEASZR3 S paBpehtid, Qf:spectlvely To obtain
honol ogy between two nucl ei ¢ acid sequences. A nuclelc

gapped ialigamenta fer cemparetivg mmpsesR@aprsd BLAST isontilizedr asoflescribed in

Altsc%apet c?ar(g§§§}b1?ll§%l ¢4 c{?%énﬁ Ejn %%&Wﬁ%ﬁmﬁ%zﬁ]?AST and Gapped

BLAsfr paogrms,&l?s defaub kparatmbteﬁ)bléf thie r&pectiveoprograhasire asudr ce
(e.g., a mammlian cell) is an indication of the
presence of the hTAS2R38 DNA or RNA in the test

HybrgtﬁjzL Ui cdi Bdodbe Alde@NasC inql'eé)éu%‘ Sf alé&ngl%g%mbett@e%rh %6 nucleic acid

ed 1n the art and can ound, exanple, in
seque'mes enhudleiotaotideguence dntadting AT ABRBBY,gor,a pmhnn Welrtmf &n be used as

Moder at
2 hyRREHtOP HEb P CORIFE b 3aer R PUSPEI FERHgLST s 4o ptf2ation of a
hTASIR 186t INGNb PR NAELr SR 180 solifce 36.8., a mammalian cell) is an indication

of the presence of the hTAS2R38 DNA or RNA in the test source. Hybridization conditions

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 chloride/sodium citrate
(SSC) at 30C, followed by a wash in 1 X SSC, 0.1% SDS at 50°C. Highly stringent
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(SSC) at 30C, followed by a wash in 1 X SSC, 0.1% SDS
at 500C. Hi ghly stringentconditions are defined as
We@uBAt2878ht to hybri di zation in 6X sodi um PCT/EP2008/003156
chloride/sodiumcitrate (SSQ7at 45C, followed by a
wash in 0.2 X SSC, 0.1 % SDS at 650C. The
pol ynucl eoti des or proteins useable in the nethod of
conditiv@s predefided dveqiivalentCarhybeidiAap iis &KX sddiamVetdride/sodium citrate

cont ai ni_.ng the pol ynucl eot dqu‘s],&a or a protein encoded
(SSCBW%&/ME}WQW&WB@} g Ko Gdbl “rfPStat prCyvect or
refers to a protein or a polynucleotide or a m xture
t hereof which is capable of being introduced or of
The polynoclectidey drhpraxeins aisesblain/the methdbdiof thei presomnpinvaridn can be
therein into a cell. It is preferred that the protein
compIiied JB R BFCIOR SOPKIRIBY %cp%m?k@m(g} PHE RFUCIBX PR sd by above-
el po1yMRIoRls. RO Rerh tVRWIC LERR t6tetf o Q' pol tid
men prnef é{br%ﬁﬁenbodi ment a vector useabl g I%}n et hg nert)%gféu%?m cord
mixtyrieethgneef shichi isveapable nfdemy iedugddasmotimtrodheige rthel proteins and/or

el GO ST ERTER. i 2cssils o] BObETerisR HRlgie Fratenns encoded by the
intro@@el ipoHindtle8HENRY iekPeesed WilthiR tHY @1IMipoH $ftPodudtib S BE e {Mctor.
vacclnla viruses, canary poXx VITruses, | entivirus

(Chang, LJ. and Gay, E. E. (2001) Curr. Gene Therap. 1:

o SRR ABE Syt o RGO BE SO, PR comries

plasniNdsl pRdgeinids] 4phadds, Gobmidda uifalalr HmnigtiahOdtiro®somes, knock-out or
adeno- associ at ed-virus, (AAV, Carter, PJ,_ and Sanul ski, .
knocryin qopgiEants, Jiruges, in pigiculer adenpyiruses yaseipia visusepy atgAuated vaccinia

vims%@%%g:})g)%i \ﬁhﬁ@& Meﬁﬁvriﬁﬁ (&h%,n\% Lyf Mc?(’ih&,uEEa eOl) Curr. Gene Therap.

eﬁgln versions thereo see, or- exa
1: 23Ctilndetrpes vifdses in particglaDH&jpeNsimpl&k eirectHRWV-1, Carlezon, W. A. et al.

ool R ) TR0 P PRESHES, 537 st

(AACPIGHRS - PPaldd Sithalsky RS 6800 MA. Widd! 6: YRR fhiddi@s, human
adenoviral vectors or retroviral vectors (Lindemann et

immune deficdgey vitus (HIEY filgviruBgl eginegredSyarsiapethersof 43ee, for example,

ConbPE 0, 54y, Mo i SR Sl ke

lipos6ies, Hhd GucReidid coBd particRR] @naetiduld gbdd spldkese PafiRLiRrly preferred
by ultrasound treatnent of |iposomal suspensions. The

are veaiprs liksradenavipil e/ccloes porsitroxiralyvastnr dlindempan et al. (1997) Mol.
Syrfac f l.] ROSO ' akhy l kOt

Medy 1 46BEF Bttt BORTBR8 L DAL 0 SRETARRE ] Brciflly small

unilagftllac @FphulsiBamdlar vexiates! madddOOT Mati¢dic, RAeutral and/or anionic lipids, for

Di. ol eyl oxpropyl - 3-tri net hyl anmoni unpr onj_d d DOP
exan{ﬂiﬁdWe‘b‘Wiﬂ%éﬁFF&meIcgtllPé’ﬁ%‘_F%]n%"ﬁ?eﬂﬁkﬂnéE]r %%Qﬁfh 59 e gample, be
ionicggf?olo ddoVie! &lrthcOfofChik! liﬁdsfﬂﬁl%s dﬁuﬁli&hzﬁlﬁ@hﬁo&ﬁafnfe%e liposome.

cles are another neans for the introduction o
Suitabiec lipidcmictiicks dretkmowdl insthgsarh gnd coogirised{orgaamplesndOTMA (1, 2-

. ich allowt nmechani cal i.ntroducti on of i.cles .
D101%A)ﬁ?@re@flﬁgtnnpg%&lm%u@ﬁrgnﬁ&t i cl e§m?t sel f qgégﬁl nert , (Dloleoyl-
phosphdidy ReKAbRNAN) FhRhiVdtEhRVeeth 18&d HPOL BEDE cdlBlgiRsOut

of gold spheres.In a further aspect polynucl eoti des

useable in the nethod of the present invention are

Nucleic acid coated particles are another means for the introduction of nucleic acids into cells
using so 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.
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operatively linked to expression control sequences
al | owi ng expression in prokaryotic and/ or eukaryotic
whoms/1283B0 s. The transcri ptional /transl ati onal PCT/EP2008/003156
regul atory elenents referredyg o above include but are
not limted to inducible and non-induci bl e,
constitutive, cell cycle regulated, netabolically
In arfgHtRhsstcp polpuclestidnhaabRr f, tHPafetiodr of thé |RERAI $avention are
repressors and other elements that are known to those
operaively likedrio expreayion somrfrqliraguences allayying expregsier in prokaryotic and/or
n t
cukafyBE 1L F oI ThE SAB TR HERb S Aot SeBiTHR, Rerrd o above
includé becarengt tintigdi tolihdwdblerapd eﬁmnﬁdludlblk ESconktituti®¥ acall ®icle regulated,

ompters transcri bed by RNA polynerase |11 |ike, e.g.
metaBﬁﬂ&gﬁv e%“\%% PF%“%‘H‘FQM“B@CGFS PRRHOTSHgilerssEs, epgessors and other

eleménts ?ﬁﬁ?g?é Y& th%slh g{eear? 2d a9 QRGe 01- Iaﬁle?@fst: ¥egulate gene
or late pronoters o V4 adenovirus, viral pro
expreapidnaSucly atgulateggekEnwass deludeeblutf amnnotehx\mteNBV regﬁ]‘dtory elements
direcfiRg G LVEEPIESIP K REeXArmste Fpied tispihed by RNA polymerase
111 11]96 tRémotehiefok fhe SFOVRSGO br SRIAPIIK @ene, ftRE cﬁﬁﬁfg@!ﬂ@wms hCMV
thé tet-on or tet-off systems, the |ac system the
1mm‘tch@te eauly tasne, ggarlathrlyteepremtﬂrs ofliS e adreglomrss ueral promoter and

i RBE Sl TR B, BENHEHEY ST, HCTRES) Wty o o

HIV;r wBich &ulawlneh@mra@r&slbﬁqmenMe&hinprey @U?-li @e&héﬂeﬁ the tet-repressor
expression like, for exanple, cdc2, cdc25C or cyclin

as employed, tfae cxamley i e, tet-pe omm@@ggst tthe lagagystem, the trp, system;
d t re

regulg&)g\{r gér%gﬁlg g ¢ %lp(%:cgglg g§sgteel e?ﬁf%%QB%gﬁgﬁ,eﬁ ?f&oJrASlyC QUYL OAud specific

expr&siphpsghPLICRR euraineteds i oraartdutinepmprmond] esguladdryaeletients directing cell

ph hat t t t a-
v SR B2 S RO 1 SLode TR Bl ac syt e
TRCGSR%HIe SeLhhaj oﬁr%?@lscltd;r il \}; rBfofeP 3 1&% of fg}l?ag% gkt %Hht'i:olft‘aélons of fd
t he pol ynuc eotide of Vector contai ni
coat pxmltcyn,uhb podmoter fod\ iiephqsphnglycmate rkmase,rtge @rommumf dcal pliosphatase,

rot ei or ept| de ans that said protein or
and s p{hpitsts B teisa S F SRt SERRY o el onent & ¢ hat
allowit to undergo sone or all potential post- or
cotransl ational processes such as proteolytic
As ysed derain.nigenphiesdiyherginesredsn mepngithpattherhashgell hie transgenic for the
such that said
Olynucp%ﬁldés g&eeCt%rr&%ta§r§J%% ?hec‘; 01§®§}e%(§§?| y fold and carry
out part or aII of its wild type function once it
reaches its "mature fornf. As used herein,

A polyeptida ereoring 3 rikare fasan ofiaprgteis PrPelaperiids meansiihatisaid protein
or po‘fﬁ%@ﬁﬁéj & tgiﬁs Li ?B%?é@ﬁcﬁsé\iéxﬁ&ltg %? E%WSI%%Q%%U ome or afll potential

Ctively con xpression of a coding s nce
post-i mtcatraﬂstlatﬁmai paicksses t\hﬁ Pqrytealytie qirm@esnggqﬂmbﬂ)lﬁ)rylatmﬂue11p1dat10n

od of the sent in tion can formpart of
and ﬂ’g"bﬂlfed car@n’aseéin@bg*r%ataz?da The, A UGB Yot O iRsRIidR cBsprotein can
correb@y SR @arryaolﬁ%k'tGJSlCﬁl bhak \Ird{f‘tf}lpb%ﬁctﬂfn Ghd¥BiE K8Ih&Y its “mature
reporter. Exanpl es of marker and ‘feporter genes

formi’.ncl ude b-1 act anase,

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.
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chl oranpheni col acetyltransferase (CAT), adenosine
deam nase (ADA), am nogl ycosi de phosphotransferase
W@ n@en287@118r ), di hydrofol ate reductase (DHFR)PCT/EP2008/003156
hygronyci n- Bphosphot ransferagg (HPH), thym dine kinase
(TK), lacZ (encodi ng b-gal act osi dase), and xant hi ne
guani ne phosphori bosyl - transferase (XGPRT). As with
Similzelythe fpolyieickbadebaisdatilé af 86 uh@BodsSMe ipadsefit Mvér’ﬁldnr@n form part of
ractice of the nethod of the invention, skille
a hyg id  geap sengpding padd atmaé rolypsatde isesHencess dor, wxaxealgem gequence that

fnc s oSSR o PR EEUSRBES: 405500 G bctamse,
chlorpmiphemt?ll aw(y;ltramfeﬂm_ (ﬁ]ASD, lmiendlnsyrter iddamﬁilay@ E(ptﬂgd)asmfnoglycoside
ol ynucl eoti des eng ng.. n genera ri
phosgbﬂt{ﬂﬁé%f%sae 5T ﬁﬂgﬁld gdléyqerpfoé,%te pgwue&«?ear@%%)ecamaromycm-&
h
s GRsk NUAY ShaHRfs M (1 0070 A TSR G, and
xanthihee guemmet]dro(spl)ordmsylm toagfaovXGPRAN Ag withsmany of the standard

o e Ay B B 8 831 e s i b

awar@ Q! aﬂiditﬂﬁlla}‘ @@efﬁl" b8 € MrCextafPlO additonhP9edunces that can serve the
facilitate purification and/ or detection. Recombi nant

functioredfed marker or repbeerul es can al so contain a
pol ynucl eoti de sequence encodi ng the hTAS2R38,
pol ypepti de operatively Iinked to a heterol ogous

The Siegiddl oS@@URBSAL iNkatiof ingdlahlss @LeDYBAE podfpeplid@Cér pHl§nucleotides
protein to different conpartments within the cell and

encoding them| I ggnerat a8 hybrdoprdyraptidriwill ingludpea first poation and a second
port1$ Lt ? ! r?tdp(ﬁ'hgﬁ]%lel gecﬂlléecﬂcrﬁ?%sh"ﬁA§ﬁlg¥8€ HS@B&H €. and the second portion

at'es secrefion of e res
beingrfot beimpsispihe trepfrtet (s dpyceibedrtbovevandn Imccmstahh &gllmeot)f)art of an Ig

host [
cons{3p Tpalseh Svithe Ca1? &, B ot fahiadveatiy shaintther ubrids could
inclu@€ah SankiB&hic op"Hlk'St&‘Q td @acﬁlﬂ@terﬁﬁﬁﬁﬁqtl% ah8/®r REREBES. Recombinant

I nvention incfude but are not ITmted to prokaryotic
nuclgehtid meletulescdnaalse comtaipfappolpxeigitide sEquenot encodangsthe hTAS2R38,

poly R BBgH BPFTafivetBAEkey FopRalsie BRows SAPL rtenion Sugh Sefhidguences can
direcPd RERIEONi FBreNeESRpA R HithintHe CEIE al®he sl R&SWER someone of
nol ecul es of the invention; sinple eukaryotic cells

skill in K etadt plefesredesiangll quSHeeciar sayicees thatl frilitgies)secretion of the

fesumh%éi},!g ;gn be transformed with, for exanple,
hant yeast expression vectors containing the

pol ynucl eoti de nol ecul e of the invention; insect cell

systens |ike, for exanple, Sf9 or H 5 ceIIs whi ch can
Another shed o dbe Diesent inysntian avibeaise pEa brs sellrgenctically engineered with a

polyxﬁfi:ﬂaroﬁﬁé bPR v¥ﬁ8f & ?Ut‘lﬁ&{ ab%%f@nﬂ{eeh sP&q tﬂé@'lﬁﬁlﬁ %sed in the method of

contal ning t ot de nol ecu
the predehls jnvention )(mlmi@ulsutoareytoeél,mmﬂl tohprokarybtic Icajlsesmcfhjas bacterla (for

i]Eofé;%i rﬁ“ég‘pﬁl%w 5,, Wsl{ln dcaég( %T%Eltésfcq%ggio% n texgqnp Srecomblnant

bacte@?&Bﬁ@giSWlAVﬁﬁfsﬁﬁé ONAL xadsnli@ DRAUleihleOBh VERERR Containing the
polyr\llllcqe%?ldc(a mollvggules of the invention; simple eukaryotic cells like yeast (for example,
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,
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t obacco nosaic virus (TMW)) or transforned with
reconbi nant plasm d expression vectors (for exanple,
waroophzss80 d) contai ni ng a hTAS2R38, pol ynucl eoP¢THEP2008/003156
sequence; or manmmalian cell gystens (for exanple, COCS,
CHO, BHK, HEK293, VERO HelLa, MDCK, W38, and NIH 3T3
cells), which can be transforned wi th reconbi nant
for exapipbsSplREMRBNPlAMCEd] GOstbmbNiwhich fcah ®xaARtRd with, for example,
pronoters derived, for exanple, fromthe genone of
recorRiRAR] Viays EXPIESSiQ dﬁctes@aﬁfpr examplg, gpelilqvesrhinesai¢ rvirus (CaMV) or
tobadd ARG birk] EFARTP laliFolthéd BB ek HhbiRAR Bidinid Hugosion vectors
(for erampdé,€Fi)plasmitly oonthiadigea h@ASCRBB spdlimicledtidoBkguent&eor mammalian

cell yaerst HOR gerenie) COR S0 B, HEKRYD VERO, Sletae MBCK, wiss, and
NIH BT3B TBlisS, QhichRERD ﬁra}{stgﬁhécpﬁﬁﬂﬁ'@do agft E)g&t%s:{or{ ddMtrflets containing,

manmal “and transfect l"asm
for elxamptd; gaombtels derwerdalfon/examplc Bemeﬂda penomte bfiendmmiblian cells (for

and th espective v used tq.introduce_.t he
exaniiis. i TRt T orRORRR, (RSO AD T PREipn )R, (6 Expmple, the
adenbVihAaR! Sromfodr ﬁf&aﬂﬁglvﬁcmhﬁt\ﬁrdsh?SKrﬁerﬁB% font B&terial cells (for
m t ochondri al DNA or can be nmi ntai ned
example, rtb@:tﬂtmmsssmbmylmgl ik emplayed ax ghepteon apd sasrodf s>ystezms) Also useful

onl.y transien C ise hg cells.
o5 bl BB R R bl B efedar e e RE g Pubofior maipid el ranstected
with Ryplastald ¢&dtdrSor ﬁlféaétcwlmnalwﬁn dediaes dpeh@ihgtcdSHR host cell and the
receptor activity, upon binding to one or nore

respestive Eectopsed 9 er&rqdpcq Fheg@é-sfr@cmﬂé%?f tinesitipn thepglypysleotide can
1ntegﬁe§§af§9 k)ﬁaénr%iu rrgﬁoe he%h?c{rﬁos%hﬁf &;tﬁg O@?’ﬁgeﬂﬁ? akéﬂ&/( r Igan be maintained
extradl@mosaallgtike,, fof admnple, spisoseallyroatcan del ioﬁhya;rzmsg:ntly comprlsed in the
hanster, or gerbil) cells, insect cells, bacterial
cellscel |'s, or fungal (including yeast) cells. The
polypeptides useable in the nethod of the invention
i nclude all those disclosed herein and functi onal
Ina Iﬁnefegwérmﬂa_odfmtm,e&e hﬂ"@lSﬂBéyStrbmmr Sipeessed hyp such cells is functional and

"pol ypepti de" roteint.are ed inter ngeapl .
has RS ERELRr s8Rl AR i (1 GR ot TERgEotecdies it wiggers
an aétRAALA I RESwAS inl 8R0S, AhePRES -ard pedTeraBly @aAimalian (e.g., human, non-
nodi fi cati on. As used herein, a functional fragrrent of

humarh prinmrsIREE, ovings sheept @ig. edagotcst, goat.arabbisgmense, ont, guinea pig,

v P TATE S5 RS ERERPROR, g A BB G ot e

polypeptidee pédablie, inbihe Ihéthbd bashainvesidst indQPde(41 those disclosed herein and
I east: 20% 30% 40% 50% 60% 700/ 80% 90% 95O
ﬁ@gwn@@ ébsseneydmepilém hejeupgs aeyéweepfué@o%d 1@9@@0 are used

interﬁﬂaﬁgézld caflfan P:}S:Ipﬂﬁé-ll h%%d gﬁalﬁ 3¢ alidthd abiad grteQardlfﬁs of length or

e st ate I'tter substances suc
post-etrglsld:timealbntoﬂﬁﬁcatlemems arsedderdigt £ folesionalbfrdgenteofthe hTAS2R38

ndi ng assays.and bitter es for hTAS2R38 are
b‘“efd@é‘&rF%&éor 26 SvEagment 1ok thg,h ’f‘ﬁﬁﬁiﬁ% %W’é RYESROR tgi“s‘é shorter than
the fhl‘l‘-@édéﬁ?hTASQR% Btk %s'ﬂére(:@ﬁtbr ﬁ&%é}itfde ebﬁtrtﬁét s at least 20% (e.g., at
| engt h hTAS2R38pol ypeptide or a functi onal

1eastf 2%@0%, 9%, ©0%a1$68%, 170%ar800n ra at Bd0,a8%.0980i #9.5%, 100%, 150%,
20095 SH994 98009 £0000% 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 hTAS2R38 are described above and below. The
polypeptides can also include fusion proteins that contain either a full-length hTAS2R38
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unrel at ed sequences can add further functional domains
or signal peptides. The pol ypepti des can be any of
WO pwsa2818&cri bed above but with not nore than BOI/ER20§8/003156
not nore than: 50, 45, 40, 3%, 30, 25, 20, 15, 14, 13,
12, 11, 10, nine, eight, seven, six, five, four,
three, two, or one) conservative substitutions.
polypiéptide oy at funetienab ftaghent ofist fugal anbh yinrelated dmino acid sequence. The

stitutions thin the foll ng gro ci ne and
unrel3ie ﬁ?%@m%qamg d Rurdhar dypsticaal | Gt q%eferale@fp%éwé?u c
acid and glutam c acid; asparagi ne, glutam ne, serine

and threonine; lysine, histidine and arginine; and
The peippeptidesinambe any of yherei describiid| abokiebut withenptimere thén &0 (e.g., not

moreptﬁ%% %%f % ’d@nggw%& %ﬁa?&’l ]%r Hgt) {itlﬁogég'{o" gé{%’ eeighi31 severy six, five, four,
three! @8R8, or SR corhvattidEulpiYitiodd9 YC oM ati¥0 %ubQBUioROWpically include
989% 999% 99.5% 100% 150% <200% 500% 1000% 1 OO%y

subst@pu@lwnlt]m;rtbq fadfowing groyps:i glycing andlaing;| valipggseleucine, and leucine;
t,0,.be sti,mul ated b TAS2R38 iSst. . .

asparf AR &1 8iaR e B Haphbsting B terRibe e B s Bhingiising, histdine

and dréhntd&?aﬁﬂ%ﬁ@@ldl’imﬁ@aldxy@@sﬁﬁd Alnﬂ‘lﬁﬂislr@cimfeﬁrbffh%ol dpeptlde having one

nodi fied, for exanple, for in vivo use the additi
or meye q@pgq{p(qitﬁ@ s&x@@tﬁwgon%ts thatat hag atdaasd 20 (e g., at least: 20%; 30%, 40%;

50%,069@0*}@(% BG4 96@4 /1598‘%09§%C?%!51‘/at1%0’57ur1\5'()"7a|20%ﬁ/o,t5|?)@%, 1000%,

evant” po ypep invivo Be “usBf

10000%06E egdrt nmire)oos tHenabifitycbf theefiplelehgtlechTAB2R 38 td dedstintulated by a
egraded by proteases prior to cellular uptake.

hTA "itgﬂ ing agents can include, without limtation,

additional related or unrel ated pepti de sequences that

can be attached to the am no and/or carboxyl term na

Polypeptides sl fodgndnds petbe ipdlypeptides uaehbiainghe methodfitke prsent invention

can LRt R RE T et abrnii i PEaiGeB) bl Ring o 5 he amino-

and/draatdox§-teRirdl thdR RS fRlitaredund falsdfithé reldViit POlypEHY eSanvao This
onists of the bitter taste receptors identi

can uqeqsgil‘%h mathgsq)‘.fltugtxgm inj wipeh thereptidotermgu d¢rd to be degraded by proteases
pr10r S¢ | &nﬂufa& lgé?l . &cg g&%lg% tagsﬁtPLa tl‘ﬁc]{uﬁg e%tﬂ{)u [lglitation additional

antagoni ze
relatddeep&ﬁteﬂatai yeptidtesdqaenoes ahart et b gttaghedt toethe mmextand!or carboxyl
resent i nvention nmeans, any I t er aCtI on bet we

temmaleregﬁmngﬁh%peﬁm/ta e gdpvmgtered; Thiscar bp dryseither ¢ era}cally during
the s&%eﬁ?sotf thé éeﬁtlgg réi:’d aln§ Altel % \99 methods familiar to

onents epen eac
artisanis q1f iavepigaskill. fidre mtagqmllses lon aganhsls iod rthe brttelr rtaste receptors identified

.sus si on .or can boun a.solid hase
hereif S0 &reat PRGBSy 1oF GO e SOSBIR 158 R SRaabitEt paigceeeptor and
1dentﬁIcat18n bhﬁxbfs&h&s%at%ﬁgbﬁiz@% rééﬁé’&’ﬁze@r the like, in a
preferred enbodiment a multitude of different

conpounds are |nnDb|I|zed on a solid surface |ike, for

on"a nd t he protein of
he @8 o Beull T SRTPRIA oo B Bleter dhfor PR bt PR i Bpfon between
the aﬁtld?dihlﬁ amdiop ,agbmsﬁwah lites pddyRIptide Bl thRrHYStEIE Rhetdby AP the at least
| s are genetj cal I neered w th apal ynucl eot1 de,

|y
WO GOMROBFME CATR ezﬁssendenﬂmp? 6rch afiese B 2 LigBiot B Aer @sEplein solution,
or in @ﬁgﬁéﬂkﬁ‘dh SPhfBe bound to a solid 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
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express the hTAS2R38 bitter taste receptor at the cell
surface and are contacted separately in small
wW@a8dar818r s, e. g., mcro-titre plates, wth vB€T/BB208/003156
conpounds. As used herein, tfe term"isolating" an
antagoni st refers to the process of selecting,
identifying, isolating or evolving an antagoni st out
polymicleatigé Gnpodihg altTASQR38 tovowithf4 eeetol cpatadiihg aluch a polynucleotide,
ant a eg};)mstsmg by t he said sel ected, identified,
AT

expresg fret BYSEHR3 Etereeniofatdbe eslhpusfacs apd @repqnigrted separately in
smal{ &RtHh&ES ¢ g”BﬁEx%dtlt\Pé ?llatets %tﬂ%%ﬁug?& HH Sts such as,

or exanp strongetr and/ or r s orter
i nhibition of receptor activation. The present

s YR TP Lk "R b 5 FoLS0 8 setctin
ldent@ﬁ@g %Hla?d I 918 Rybvirfd ah rhn@agﬁﬁish Qdt Q)ff 4 %ﬁodpnxﬁ Rt 1183t Ao different

|et yl thiourea, N, N™-di nethy i our ea or
potermalr@nmgpmeﬂsewhembyi dho Isadu selentad, fld@mﬁwl idodated d>'r tevolved antagonist

o) hange of at S, e substi.tuen
exhii it Sferred FRRRES onih o the Sr BNBRLHS S asy Forigiample, stronger
and/cr@bifset BFl s L thHbitibh of rdckptoLabifagon.ne activity of
hTAS2R38 stinmul ated by an agoni st of hTAS2R38 or a

structurally related agonist at |east as good as the

The h’g%}ft %&éﬂﬂ@{&{sﬁ%gﬂf&a M’e@[odq‘oﬁ £ t%égﬁcqw ecg‘azlqodlﬁetd antagonist of

i‘ourea or ner cap enzim
hTASIR3 & awhereltl afh amagaiistr dentdfied Ahom inkethodXx afithesinvention or N,N’-
di scl osed herein, a person of skill will realize that

diethyKaiopreasRbig-dimethyBhioutea Rr - meFGRBtaRgNE mdAzP S l%ﬁaodlﬁed by the
addit n”ﬁﬁ&@P%QQ%%é gsdayz félaEtTA ) Rgg& mﬁe‘hﬁ agofyl Sfefe é?ir A" ®Bh modified

Itter taste receptor used" at
antagoaist enfurthen sehectedIpesed dn dadt lityredideblthe atitivity hvflhﬂ" iAlSdRBBa;tlmulated by

an agipis i TAAPBLAEGRE TR it P S GHRTRP e idenified
antaéaﬁis@va vk @D Hhid el AVNON Qdiidvhy I8 S@EE ok Ve¥rcaptd8E®liRidizole at the

when sel ecting a nodi fi ed antagoni st as stated above,
sarneumolasccfnsrpnmfémnpr eferred that above stated methods are
carried out wherein the concentration of
N, N -di nethyl thiourea is larger than 3 MM 4 M 5 nM

Froml hdikarhplesisvlosedr géint Aaperdly of Mkéihdwillneealize that the hTAS2R38
concentration of 2- mercaptobenzi m dazol e | s | arger

antagonists OV.U1-dimvthpltigousep) ang. demersaptobenzipidazple Gagy et as agonists for
hum aﬁlgtgxr ats{%%cegnér lﬁ%@@% 8'?‘\&}?1% LE&T atSb&P o%fcélﬁfau%ﬁé‘%ﬂegg%ally, N,N’-

agonl pot ent i a antagoni s
d1meﬁlfyilthl‘oul‘eiivarraigZ-mt’msa;itcﬁh?i:ntllmadai&e;d)elr edss agbnist of hnmamsbit&:rftante receptor

t tt dj ff t
hTA@?@%@? SaRCPIFations 35 bt p3l boucd @3' rib Y calmﬂfbé Therefore,
whexp&l&rtlﬂg '&%o&mea Qﬁta%@&@tcéses‘i‘atg@ GhRRS R 19 fFurkidk rp?é{@llrédj {Rf above stated

rel ease of calcium’ln a preferred enmbodi nent of the
methpds reccaofied o whersinrthe iconeentraton oHE, Nodierthylthiourea is larger than 3

ant agoni st , that i s ed in the . identjfi i on .
v, 3 oS i 17 e o6 R HE B S 587 BM % Bfncgptration of 2-
mercﬁﬁtbﬁéﬂzﬂnidazole is larger than 0.01 mM, 0.02 mM, 0.05 mM, 0.1 mM, 0.2 mM or
larger than 0.5 mM.

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 intracellular release of calcium.
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(I'11) or is a tautomer thereof: (I11) (I1l) wherein R3
is selected fromthe group consisting of hydrogen;
Wh2008G28730 i n particular F, d, Br or I; -NO2; PCNEP2008/003156
alkyl, in particular C1-C6 akyl, e.g. Cl, C2, C3, C4,
C5, or C6 alkyl, preferably nethyl, ethyl, propyl,
i so-propyl, butyl, iso-buty\, r -butyl, pentyl, hexyl;
al kenyl, in partlcul ar Cl- al kenyl, e,g. C1, C, C, .
In a prgfery n@p maend ok gﬁ:yrpe 9@ ef @eamtsyn%w%m the @p’ﬁ:@ﬂ% antagonist that
\/ C V480
is en%]%tﬁgﬁsl?@ rds_gtbﬂ%aglﬁ)ﬁ/l J)cées%h%eny Wal kéﬁﬁorlﬁm@ﬁ%ﬁﬂ&ﬁ (h) or formula
(IIT) quais taitautdaer tGereCh al kynyl e.g. C2, C, 4, C5 or C6
al kynyl ; cycloal kyl, e.g. C3-Gi 4- cycloalkyl e g C3,

G, &, G, C7, @8, G, CO, C 1,
Cl4-cycl oal kyl, ijin particul ar cyclopr obutyl
cyclopentg//\\ hexy,_ cycl oheptylg ;3;:

cycl onon§ | odedyi , Rébi rof 3, 3]he

spiro[ 3, 4] oct S iro[4,3]octy| sp|r0[3 @]nonyl
spiro[5,3]nony|,Igpiro[S,G]decyl, spiro[@ng]decyl
spiro[ 4, 5] decyl, Spiro[5, 4] decyl,

bi cycl o[ 4. 1. 0] heptyl, bicycl o[ 3. 2. 0] heptyl,

h chycIo[2 2. 1] heptyl, bicyclo[2.2.2]octyl,
WRETHNey el o[ 5. 1. 0] octyl, bicycl o[ 4.2.0] octyl,

R® ockahkeed fieanihal g@&Yﬂ corRftia )bﬂh?drb@éiﬁ 'lh‘ﬁlo,gen in particular F, Cl, Br or I;
decahydr o- azulenyl adaman decahydr o- naphthalenyl

2- Mmyﬁéhea lﬂjeleahmmtﬂmpﬁt- aladiegll ¢.80/Ci2.Co, Cs, Cs, Cs, or Cs alkyl,

met h )

I

O5allaéd90>ﬁh paﬁﬂgﬁﬂﬁr@bC}/ amghﬂokg Cet (D%)(S/;, Qay BptYCs alkenyl, preferably
ropoxy ut oxy, /s-butoxy, ut oxy, .pent o

hersa@sbyny aftenslal Byepenyh 2opropesi | Leisogropdivh %bseypr%eeHYéel butenyl,

al 10X 1, e.g. Cs, or C
pr%_glétfi} thli/ n’e ﬁg@l *LE}?&‘@%%%MW}Y’ e.g €2, G, €4, Cs, 0r Co
prajloyrw,etycycbalkyteejgoﬂjﬂ;@-pyctlpalkylh@)gy K230 0y) Cs,0€6, C7, Cs, Co, Cio, Cit,
PP oBYE el SRR % oapc el ycopeny
Cey thQx One @oﬁept‘g Orcy@ooéiﬂ erc?@l%ﬁbx%@' kWolode@yl spiro[3, 3]hepty1
partlcular pi perid l ] rphol i nyl
d| m@é]mt}&xamrbm 3]>cl)8tyb| apaﬂs}pi]n@ny[u S$>}r05ﬁa2:]}1|c>ny11 gpiro[3,6]decyl,

> %m&[égjélreg)gg f’ 0[5]4 pér]ofly élgle?yl(s d' ﬁ%@ eéyrl,g[ Z] St]qg}pc\fé[zl 1.0]heptyl,

deﬁ%&clo[@ 250]‘%%1}133 Fbidy@[o[ﬁ;?ﬁ]]h@?ﬂy | bicylcl§2.2. 2]octyl blcyclo[5 1.0]octyl,
di aza- spi ro- dec 1,7 aza- splro-

d 2. lgcyql a?sQﬂlofJW [@cmhyg@@qntalgly} dckahyd g}qus{lgl 4]iecalvlydro azulenyl,
Gpbgefy® S5 SEARGfY SO0 e lE iy, or 2

ﬁieﬁ\')’&ﬁameﬁam’ﬂﬂi ﬁalﬁlﬂi’dlmﬂ-}'& alkoxyt, & pﬂhyﬂﬂﬂﬂcmral@wl, e.8. Ci, Gy,

tet f 3-vyl, t.rah t hi
t 2 ;,3%3;28?1]9,{3221 kexyy preﬁﬁ(? { aé% 5 y; ethe oxy, gropoxy, iso-propoxy, butoxy,
deﬁ@%gﬁ' QerDBth |pen@c§&am’ HERQydys QﬁtHkWH'lnm particular C,-C¢ alkoxy-

decahydr 6- qui noxal'i nyl
Ci-Cs alkyl, e.g. methoxymethyl ethoxymethyl, propoxymethyl, methoxyethyl,
ethoxyethyl, propoxyethyl, methoxypropyl, ethoxypropyl, or propoxypropyl;
heterocycloalkyl, e.g. C3-C 4-heterocycloalkyl, e.g. C3, C4, Cs, Cg, C7, Cg, Co, Cyo, Ci1,
Cipz, 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] decyl, 1,7 diaza-spiro-{5,4] decyl, 2,8 diaza-
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or decahydro-qui nazolinyl; an alicyclic system which
may conprise one or nore heteroatons preferably

W@ 2008428380 f rom t he group consisting of O S, oPCNEP20a8/003156

particul ar 1,2-di hydropyridiswyl,
1,2,5,6-tetrahydropyridi nyl,
1,2,3,4-tetrahydropyridyl, 1,2- dihydropyrazyl,

1, spird. [4;4t] edecahyy3}v Qnaaraas@ydo[s gy dbsr QBeﬂMka-splro[S 4] decyl, 3,7 diaza-
cyclobutenyl cycl opent enyl , cl ohexen
Yok devy l-fa%ay? lwdwx,sasperpﬁiﬂaquméniﬂ diazabicyclo[2.2.2]oct-2-y],

par{ll g : 411 th en &a}@gfﬂf}’dﬁ’ I}S/e% 1241 t§:/ﬁr'c,1hydroth1en-3-yl,
1 Iﬂp&ﬂlﬂxlaCﬂeﬂZleybqulﬂolﬂlyﬁ decatlydroabaduinglinyl, Oﬂédahydro -quinoxalinyl,

imd z%&l pyrazol yl 2,3-triazolyl, thiazolyl
i st r91qulr1a291113v1t ap diioxsla gysten, Whishy maaoqomﬂsw one or more
pYHe'té}bﬁ%fm Zp?é/f(efam}déeﬂ‘é’dted R¥mORE ;’}Yéup é'ongrsﬁn bk @2 isnyt ]2\1 in particular

L4-tria 5-triazin 1-benzo uranl’

b eh2®iﬁh)1dmnylrl,dlnym,d oll 15,6 tetmihydpytidinge nzig? B ;4ete$thhydropyr1dyl 1,2-

th I b d
beﬁﬁgfeﬁ%’ﬁ%y Aoy Rl S RERRIenyl,  cyclobuteny),
%}féﬂip@ht@ﬁﬂ' Mﬂ'oloﬂexgnylb@iblél'&?féﬁyﬁZii%‘l%’in’ partlcular phenyl naphthalenyl or

benzi sof hi azol ben ri azoly qui nolin
sfmqmmﬂ Al hetezroatyl bianpasticuler ﬁyanyl,qtlnumkamaﬂgl)l;l isoxazolyl, 1,2,5-

ui_naz.ol . ngotria
D ORREPDY 13- eadfagSIRT P ERBAL Y iipREpih, g iaralyp, 12:3-triazoly,
hytﬁ[aﬁ@l?/[l 1sathkazloly1| n mtmacﬁamyl @12 Shiallisydlyl, q;}g‘ldn@l, Ipyrlmldlnyl
A, al kyl, preferably nethyl,

3, .
prmgﬂmylm lpﬁ éﬁywnﬂut yib2 Aiteiezimle y 1,3, 6 eriazimy yil- benzofuranyl 2-
p yl ii u d
PR o SO, DRSAALGE 1hideon
pai:lidnlznmklaZoli-l be€hzoxBrolgl, 1hdoxa&s@l 2, C¥enzabdxalzolyl, nbenzothiazolyl, 1,2-
p i cul ar

150%13&) iaﬁ a k%ﬂ&'},qazog'il h?ﬁnzoﬁ%?)ﬁ qui%mrcﬁ,olﬁwuuclglmyl 2,3-

b%éﬁkodlﬁ‘ﬁn ut y!&umt))@ahngl‘t quum‘ﬁ%ﬂrb&ll rlelzlbeni’dtl‘i%)ﬂ'l’ & 1,24-

particul ar Cl kenyl’, e.

Oﬂ)ealzktelnylhyl mpaf)mlkybdsqbsnmtdde rpyftfﬁzrabb’hle}rd}bgenlabthpermmcular Ci-Cs

2 BRAERR! Cio o bBefiy 5 B Ky ot IHEREN meil, S gy, iso-propy,

al tay kso-tatgd; te%utﬁ 5&% h@ad @ftloﬁﬁllﬁblMﬁWted
cycl oal zﬂ' ycl oal kyl, e. C3, , C5,
Cgis selgcte orrctj)le g@wp C@slstluz 2f hygrggay; h@ﬁ%g%y@ pagticklar F, Cl, Bror I;

cycl:\f@ozhex lﬁf"&‘é?ﬁglﬁ’%&i %ﬁ% € @Hyf’% C))i:?cghoﬁyl Yo, or Cs alkyl,

b&?&ﬂﬂ% ]hleﬂ@ml ¢thyl3 pﬁdﬁygpb(]ybropspIbluq{l,31,séibﬁlqt?l>,}/dert-bllltyl pentyl, hexyl;
splro 4,3]octyl, spiLro[3,5]non spir non
s kS, ig]Ragicplar Gipts a{*@nﬂ] a\gcéu, 6% 5]oaeQ6yfrlkenyl preferably

gﬁgétg rgflgltg@%%( S?W?‘b é‘i‘oﬁr rﬁ%hle %oné{ogeny 2-iso-propenyl, 1-butenyl,

bi Zyuteny]2 32311’2@11)«]7; alkynihj nypdru[:lﬂaﬂCQpacdlwnyl e.g. Gy, C3, Cy4, Cs, or Cq

ocbiyl ity gégé SHGREHD Fdn i, CheGirfie 1§ Co Cou Cun Cis

de@ghy@ 30bf‘a@md3@ 1, in {)artlcular cyclopropyl cyclobutyl, cyclopentyl,
ﬁene decahydr 0-'naph

2 mlmkﬂnecﬂ‘é@mﬂr ocmipmthlal @MCIQH%}’I at¥edodecyl n spiro[3,3]heptyl,

pasrptlrlof’.wl]a(‘)ctyfp Spertﬁ%ﬁ%CtyE %plrcﬁ%,S]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[2.2.1]heptyl, bicyclo[2.2.2]octyl, bicyclo[5.1.0]Joctyl,

bicyclo[4.2.0]octyl, octahydro-pentalenyl, octahydro-indenyl, decahydro-azulenyl,

adamantly, decahydro-naphthalenyl, 2-methylene-decahydro-naphthalenyl, or 2-
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C3, C, C5, or C6 al koxy, preferably nethoxy, ethoxy,
pr opoxy, Wwo-propoxy, butoxy, zso-butoxy, rt-butoxy,

w@eowsax8730 or hexoxy; al koxyal kyl, in parti cul aPCIZEPI068/003156

al koxy- Cl1-C6 al kyl, e.g. neyhoxynethyl, ethoxymethyl,
propoxynet hyl , met hoxyet hyl, ‘et hoxyet hyl ,
propoxyet hyl , met hoxypropyl, ethoxypropyl, or

IOH% YR ARYAL drtﬁhmeﬂ q)@h kélkoxyengpartlcular C,-C alko e.g. C1, Ca,
heterocyc oal C5, O, Cg

C Cs,c§14o Cs» @uCs atkexy, mfemblz:mdﬂmm @&Wyo@mpgxx wcnpmpoxy, butoxy,

part I ar eridi hol I n

G 2o R0 LB Ry R Bt T Hhpas ety pitioylay C1-Ce alkoxy-

d' ¢85 ShikiyR- k4. %e@l@ﬁ%eth 1, 6etbryAsHBiT, OpfopéxﬁhCKH?DYh)ethoxyethyl
8 di aza-spiro4, % decy 2,7 dlaza spiro[4

de@:tiwxyezh% dp@pagmt Vi ! mesl}oxwmyl 1ethoxypropyl, or propoxypropyl;

di @&%o?ﬁél&ﬁkiﬁ ?] gg,-%y hete F?’Clgg’ll% ggg,;bé{ %’8{1 %6, 75 és, C9, CIO, Cu,
dech C3 &rdlCaZ-hcﬁmcfyOleLkﬂ (iiecydrtlclﬁaﬂ }ﬁlpazdiﬁjall, rﬁ{orpholmyl 1,3-
5,4] dec | -aza-7 I 0XQ- sSpi

élaaacaﬁPéme d[&dzazzjs%? 145}, pecyg,e{ M%rsgfrgr[gfﬂ slegyl, 1,6 diaza-
Eg% ) ahe/étgi] fm%, -%1%2&%?{00&% ?1% 1,’h'2?f‘ dgaz){lsplro[4,5] decyl, 2,6 diaza-

deqnfq[@l,ﬁbqlacyiolli&wﬂiazé—dmw[@,ﬁi} dedyboti dieka-spitq-[5.4] decyl, 2,8 diaza-
Sessibi g BT il ESRITSE AR ael 37 i

he§frspsup H§cy|1’r ﬁ&% 280 WiSR)-§fifofs 5{ ﬁﬁ’d@c&hq BEREbicyclo[2.2.2]oct-2-yl,
consi st 1 ng of , , N; i cul ar

1 Rtrdhydrafungny 2 1ydi tmahydlro’ﬁlr@%gd,t @tmbﬁmﬂwy%yau t¢yrahydrothien-3-yl,
1) El‘pgraZmPrLt ?%\“1%5%& @{1812??1 ’dgydgﬂyg d{osgé ?l%)(yladlécahydro -quinoxalinyl,

cysi @M?&bﬂ-?mﬁ%hﬁﬁle aneﬁleych@)éFét@:h?WﬁMi may comprise one or more
cycl ohef)t eny aryl, in particu phenyl ,
nahgieled at&ﬁﬁﬂ?%té@ fipr thererein eensistipe of Gy S, or N; in particular

PGl 14 S5 A |t oo, 12
I Niithgd@pytazylpyr aZlQl,9J4 te&ah&@e;iyrdtzyi,ol yl ¢ycidpragamyy;l , cyclobutenyl,

| f/i?)t( hll??;‘?énYLfy?lﬁﬁﬂi %93&‘3)%%@,4 ar}]'] %rgggglpl:l ggl'%}%?s'l naphthalenyl or
tﬁra'i:&gfz fnn}iéter i 1"3h Péﬂtx@ﬁlhf‘if&ranﬁl Hﬁ&?ﬁf Hka%l/}ll isdzazolyl, 1,2,5-

benzofur soi ndol yI',” benzot hi enyl
2 bmdzmlyl,enya 3- d)x-&dllazdbyi,ol Mrrolblenzmrdazialxbl myrazolyl 1,2,3-triazolyl,

ﬂ‘é ?Pﬁ %1tl§)'flzoqglo§af Bgﬁ?fi%?lgﬂ bgg ﬁlaﬁ?azzgiy){ | pyridinyl, pyrimidinyl,

2 pyfagiagi, sot blﬂh@km&l bwm&mmpl yi,3,50dagiall, ny1-benzofuranyl, 2-
i soqui nol'i nyI 3- "benzodi azi nyl qU| noxal I nyl

qubm@&rmmll mﬂObfl,s tseindobyki chenpgthienygl, 2-bengothienyl, 1H-indazolyl,

hy rc%’éﬁﬁé &Ptéyt?e,ng ‘%#Zggﬁt. cu?ar 1_&,&&%21(59%@{031,8-Bje%f,thiazolyl, L.2-

Qberﬁ%oﬂﬁ"&zclﬁﬁQ ll(Dber?fso&hKadlyl bgﬁoﬂ:‘i&blw qmgbljhyl, étoluinolinyl, 2,3-
ropyl ut zso-bytyl, te t-buty],.
peh@‘}ﬂo iog) qawelﬂaﬁ y @irgeheg edl 33@%9%@?@@(1 or 124

Ifo ' BAR fazg{@%béfo%@ §ﬁ$s@1]9ut9(i BRYALE AP By aldRLRLRRY, nparticular C1-C
alkyl, e.g. C;, Cy, C3, C4, Cs, or Cq alkyl, preferably methyl, ethyl, propyl, iso-propyl,
butyl, iso-butyl, tert-butyl, pentyl, hexyl; optionally substituted;

is selected from the group consisting of hydrogen; halogen, in particular F, Cl, Br or [;
-NO;,; -CN; alkyl, in particular C-C¢ alkyl, e.g. Cy, C3, Cs3, C4, Cs, or Cg alkyl,
preferably methyl, ethyl, propyl, iso-propyl, butyl, iso-butyl, tert-butyl, pentyl, hexyl;

alkenyl, in particular C;-Cs alkenyl, e.g. C;, C,, C3, Cy4, Cs, or Cs alkenyl, preferably
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-NO2; -CN; alkyl, in particular C C6 alkyl, e.g. Ci,
Cc2, C3, 4, C5, or Co6 alkyl, preferably nethyl, ethyl,

wW@e@psR8730 so- propyl , butyl, /s-butyl, tert-butBRCT/EP2008/003156

pentyl, hexyl; alkenyl, in pgticular Cl-C6 al kenyl,
e.g. C1, C, C3, &4, C, or Co al kenyl,
pr ef er abl ynet henyl , et henyl, 1-propenyl, 2-propenyl,

1-etheryd pahdiyl, ?-pv@eaylo pqmesben L- Bisbeity enylz joubqwbenyl 1-butenyl,
3- but enyl ; cycloa -G 4- cycl oal

e.
C32 bl@qnylcg -butesyl; @ycloqjgyl @g;, C@ng-cmwalmlze g. é ¢4 Cg , Cs, C7, Cs, Co,

G & cus! o8l byl o & RRIAIGHRLAGHE1O B A0Mopy CLEUBNLY eyclopenty,

cwybmnexml cﬁd@h@d}dpybyclmtylo[ Bycﬂbmm,yl cyclodecyl, spiro[3,3]heptyl,
spiro ro[ 4, 3] octy |ro[3 5].no
sp”’lPFBE%A]QPanﬁPITOE‘p}]PﬁP’b SO 1olra Sy TagEY | spirol3,6)decyl,

| d |
bfﬁ(';;){rg é"f}gla%ﬁ,g{heps?f}r)[@%]?gc é1 gf% sgl.rgﬁShﬂg%c)yl . bicyclo[4.1.0]heptyl,
i oydlap2. (Hhé;}thbpb;dyplo_[ﬁ 2y teph2, hidjcdeRyd 2Joctyl, bicyclo[S.1.0]octyl,
glclgéfﬁc l!&&% (ﬂ}gﬁ%rgm Y I ¢ egﬁ;ﬁ %IJTZI og%pglg@f/ I-indenyl decahydro-azulenyl,

ad_'e'é!ﬂ?}%f&-’naﬁlﬁ il ya. nﬂ’e@ﬁﬁ@ﬂéjﬂ&aﬂﬁﬁmrﬁ@hﬁﬁb@nyl or 2-

2- nethylgne decahydro- naphtha enyl
nenmjaybne-dd@dlauyndnmﬂnﬂm hal;eatkoxyy | in pmm@iﬁycl-ﬂa alkoxy, e.g. Cy, Cy,

bt Cor et TPy RERERDY mefitay emgrB i fo-BopSRy, butoxy,

ZSz@o-lBﬁ@&S’Xbért-&htbﬂy(ypenfoS@ b h&Wxy; alkoRydloNyin patiteldyC;-Cq alkoxy-
or hexox& al koxyal kyl, 1 n particular Cl-C6 al koxly
CIC6s atlkyl , e.8. gnethexmséwlet ethpxyraethplx yproppyymethyl, methoxyethyl,

IR B oo A Sy, o propospron

?;gmgéfﬁy)ﬁ“mwl e. Elecﬁlcﬁﬁllfﬁb@ai’di&%gylﬁe 9. C3C’15 Ca, gs, Ceé$7, Cs, Co, Cio, Ci1,
et erocycl oa .4, C. , o
cr2c1Ci o8, C@?/-hete@fyﬁpalé‘/l h&t eﬁ%%%%armdmﬂ iorpholinyl, 13-

| . -
d?(ial%iaa%gél? ﬁyrgjﬁf%ié-s%xﬁg EAPE'];’ c?l/ 1,7 %ha%a sp1ro [4 51 decyl, 1,6 diaza
di spire- [gFﬁ]rdBCB’n 13 diazyspirol4.6] dcfad,aéﬁ dva{i SF‘IIQ{]“ 5(]‘5@’}‘15/1 2,6 diaza-

35%},;%' f‘é]afgs y ,%4 a %?pelgf}/ tsﬁ 4ﬁg% fi f"i"’igs L0065 decyl, 2.8 diaza-
13- [%m]r&ec&ﬁ 2417 di@gay%mrols 1) qbgaampufaea%ﬁu&{]s ﬁe@ecm 3,7 diaza-

di azaspi 7 0-[ di aza-spiro

esmﬂo[5 4] deayl,alzazaspil -(dﬁCS(OAS]PH@é%_ﬂ undgcyl, d»4a<ila§th%i9l0[2 2.2]oct-2-yl,

AT AN SN T e

t eﬁlbé&’ﬁm@i&pf ddcalydoydinolirfly abcyﬂl&@ﬁohﬂsﬁdilnﬁolmy,l decahydro- qumoxahnyl
tetrahydrothlen 3-yl, piperaziny
de@rafgaahpdiorawnazalinyl; @éc%llﬂ}’ﬁlﬂ‘bs}'sé%f&u whigh mpy, comprise one or more

deﬁe%%?tr gﬁé{égﬁr‘ﬁ% V\ﬂ[&léﬁd ﬁjb %E il Qoxﬂié'tlﬂg%?rl%:@élor N2n particular

alicycli rrse one

het erdi)laﬁdwpyrmne;ﬂer a.y, 6&akaé1ydﬁm>yﬁdmyl t hE2@rbteprahydropyridyl, 1,2-
cul ar

con ting of art
i@é H‘i%éblyrl dlln?yis %-titrzglygir(gf L ahydqy&mrq)]%ﬁnpﬂ” cyclobutenyl,

1 %y gop%n{eﬁ%f @2&491’1(9&}191' gyélohebtc%yl Ay g1 Méﬁ&ﬁ/ﬂhenyl naphthalenyl or
fahydropyrazyl, cyclopropenyl

Cymitbllaud;rald]ybl; hctymlaxm,em: mpqlanﬁgmﬂeﬁgml oxazolyl, isoxazolyl, 1,2,5-
n a&@ﬁﬁb@?’ ,gifr%diazoﬂrl part Io‘f)ldl Am w, 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, 2-
benzofuranyl, indolyl, isoindolyl, benzothienyl, 2-benzothienyl, 1H-indazolyl,

benzimidazolyl, benzoxazolyl, indoxazinyl, 2,1-benzisoxazolyl, benzothiazolyl, 1,2-
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ant hracenyl; or heteroaryl, in particular furanyl,
t hi enyl, oxazolyl, isoxazolyl, 1,2,5- oxadiazolyl,

wa@832873@di azol yl, pyrrolyl, imdazolyl, pyraroi/EP2008/003156

1,2,3-triazolyl, thiazolyl, $pothiazolyl,

1,2, 3-thiadiazolyl, 1,2,5-thiadiazolyl, pyridinyl,
pyrimdinyl, pyrazinyl, 1,2,3-triazinyl,

1, l?enérsbﬂm&biy]yﬁ 1 Har@nsEt}ﬁdzJoMI Béﬂzotriktzb@nz@flﬂélﬂfw| isoduinolinyl, 2,3-
benzof ur anyl , |ndoly , [isoindolyl, benzothienyl,

lE?é‘ﬁQ‘@PﬁPlé'ﬂyl quinpx3lpih, o|qwnaz<blerw;h m da3dieprotriazingl, or  1,2,4-
benzot %' qpltlgqﬁygdeﬁrg}}z{#%%c%ﬁ} @J RPBESH, Hlieyl, in particular C;-Ce
2 alkjdea Bi €o,t(Eu Qpr,ICs, be 0¢ atkyl, q;reﬁeydbly migthyd| éthyll propyl, iso-propyl,

Iqali?lﬂglz gvglr%yll t‘eit-lzutgl Bg&;g?np%élzgmwnaﬂg Ipl?l%)t(lgll.t@fl olptlonally substituted,
beigzﬁle"c{eﬂzfr@ﬁﬁl the Bn@nkﬁétl %Q?’ %%gal kﬁ’{)lﬂf &{eaéljoé; consisting of

hydr ogen, al kyl, articu
ChydibgenChalogsn, 1nrpaft&uh?lrlﬁgl(:l Br ef é,r{N(Dz; @N,Imj’ltyl mt}b'tyllcular Ci-Cs

r I [ s0-pr , utyl ., - but tert , .
pé‘ﬂ?%)/r b Sl Sl o S e terabl Melipmaiiirl propyl, iso-propyl,
setifdyl k&t-ﬁﬁﬂﬁrﬁ%ﬁ@lfﬁe&m tah@ngr, %Baﬁi@ﬂﬁk 8L %IRdnyl, e.g. Cy,
|s sel’ect ed from group consisting of hydrogen;
haCn&enC4,|¢s pu ks iatkghyls preferably methenyl) ethensad) }-propriyl, 2-propenyl, 1-
cs’sg'8F°P6%Y ?rk}ty"r'l’r%’?erg?’o bgﬁ@‘if‘yilrgh%ny‘ ?}nyénygz‘%ﬁﬁg‘lky% g C5-Cis-

| Sgycpiali®y] e.gb Wy Cy, @R-OYLT, Csf €51 ENIGH, CRET,Y Ior Cy4-cycloalkyl, in
hexyl ; al kenyl, in particular CoC 6 al kenyl, e. G,

czpaf@u larcoyclapsopyy cygobitkl yrlopptik éayablhyxsﬂaew@ﬁmptyl cyclooctyl,

et% pro léﬂ&o??]?ﬁ%{ﬁleﬁyﬁi R’g?%iﬂe %]51 /%91603 Q,ﬁy ’ . spiro[4,3]octyl,

cysplirofd, Kjnlonyle. spirof33{iohyl, Cyplfd[a,%ﬂ@dcyl espgro[€3]decdl], §ro[4,5]decyl,

oPUEPLL R o iR BT ST ATEL3 F 1By y 1y clo(2 1 hepty,

C I 0 ny .
C%F A eC)}% 2] og%/i? Cbrkgﬁsdfh elp(?bf&&/lo ch)!'l:logfy @h&?}?{i ’ botahydro-pentalenyl,

qumﬂ)m@im‘@wll dsqiﬁhb’d{@azﬁl]ﬁwhyladaspnﬁn sdeshimahrginaphthalenyl, 2-

Sp' %tglﬁ'éhi%d aé%rfh‘o B&J{;\%ﬁ i] de(a_y h e%trr%tﬁy%rfé égcaﬁyc}/ro naphthalen-1-yl;

bl 640 i3 pareRb I YE IRogy,Ce. [@, T AIMeRLYEs, o Cs alkoxy, preferabl
bi Cycl}g[zpanZ] octyl . * bi oyel of 5. 1. 6 % g}"y % OF Te GTKOXY, preferably

bi ByEPEY. £t @mgﬂxy, evetmmobp@ﬁv,aisewwxy, tert-butoxy, pentoxy, or

decg‘ﬁxg’: glkﬁ%@lm ﬂ%&wr 81-%% LQH?M-Cl-%d aar]%;lt | Yg’. methoxymethyl,

nedthyimh;dgcabmaymamm halrﬁéthbxye!ﬁiyl ethoxyethyl propoxyethyl,
2- met hyl ene- decahydr o- napht hal en- 1-y al koxy

paREtheBYRIPPY; - ROXKPRRRY:, OF. grop@ypreayl d’setereaycl@ﬁkylore g C3-Cua-
C%@érlﬁ%w all%’lef a@' ydl‘?té‘sOde, %h@s&y CoPTOROKY), Ciz, Ci3 or Cia
WO- pr opoxy, but oxy, but oxXy, pentoxy, or
deycychlloylyai Ippmculan mpcﬂdmyll. amorﬁhel%fl al,BedagzaQ/chh@(anyl 1,8

(ﬁ%@( 3 g[ﬁgﬂe ctl r yngg%mplro ?’/lyli 6 diaza-spiro-[4,5] decyl, 2,8
prdl@ihxéfﬁ’ﬂow B} ! Wﬁi@k@-@bﬁbH %F HQ@SX 9] 9@)‘&'2&-59&0[4 5] decyl, 1,8 diaza-
propodypro et erocycl oal k

S| Yllqllﬂ deazg Spm[S &h de@& 2@6d1a®75p1®8[5 4Jodecyl, 2,7 diaza-
spiran4] gncyl 9 8 d1aza-sp1ro[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,
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



het erocycl oal kyl, in particular piperidinyl, nof

hol i nyl, 1, 3-di azacycl ohexanyl, 1,8 diaza-spiro-[4,5]
wale@pl128730 7 di aza-spiro-[4,5] decyl, 1,6 PCT/EP2008/003156

di aza-spiro-[4,5] decyl, 2,8,¢iaza-spiro[4,5] decyl,

2,7 diaza-spiro[4,5] decyl, %,6 di aza-spiro[ 4, 5]

decyl, 1,8 diazaspiro-[ 5,4] decyl, 1,7

di @&ﬁzrﬁﬂ rs‘éie[c’éd"r}‘roﬂ?(fﬂé gr&Jp8 cghsfi’s"tﬁ‘l S BF I®- B2 ofINJe& Yarticular 1,2-
di azaspi r o % cyl |aza spiro[5, 4

ded:lb}’dfoﬁyl? ld}’laza 1523 ,ﬁdﬁﬁamﬂdrm@myu aba,37-tetrehydropyridyl,  1,2-

di
- NSRRI SORe o ¢ oSIAPEFRTEh. 2. Jfyclobutenyl
teéycﬁip\éﬂteﬁﬂu E:)’z’cnoli?ex\éhyl Eﬁilél@éwéﬂyptabyleﬁr parbitular phenyl, naphthalenyl or

tetrahydrothi en-3-yl, piperaziny
de@éhryimltyéruq’fnmtﬁmyl avep%m?d%ﬁug@dutm@whnwazolyl isoxazolyl, 1,2,5-

qu hy z a }
SN S 0 p ALY BBAEZ . 2oty
heth¢szoB Omﬂﬁﬁ‘oﬁﬂamzﬁs}ﬁh@aﬁcﬂyﬂ flrl)ﬁlthiaﬁlagﬁl@uppyridinyl, pyrimidinyl,

consi st ng , artl cul ar
di wya%leﬂyr i ld? ﬁg}rlaZlmylz 51, %»4ttélﬁ¥lﬁh1ydr]o%>§rma¥lﬁij’ll 1-benzofuranyl,  2-

1 , lgen% ﬁ" %@{*’r giE‘y dlﬁ'?,pyl%lﬂﬁ{)lyl (th%}{glr 0 Qyt;e"iﬁwhlenyl 1H-indazolyl,

dpyrazyl; “cyc opropen
cybérxzhntdezglyl,, bte;mdmpellyl em;ibxazmy&,l 2 ebeamysbxazolyl benzothiazolyl, 1,2-

ﬁgﬁ%&%ﬁﬁé ?{}4 ?ai lxﬁqqsgﬂg%p %Jllzﬁrgf%pgri,yl 1|’1inollir}yl isoquinolinyl, 2,3-

paBédzB&'ﬂa%yl‘ ur aﬁmbxaﬁdylemduma%%ﬁl yly 2I3969f@6191|a21|ny1 or 1,24-
2,5- oxadiazolyl, 1, -oxadi azol yl,” pyrroly
| nbmmiayin,yl mptianally subsmmz@ds nrcﬁembbt hydroger, aiilqilyln particular C;-Cg

azo 2 hi adi azoly hi,a azq
A 85, 262 R Sl S o, o ooy,
1 Butslt Wol-m*ln)@rt-b dtyB p'émtyl llrx’éiylﬂkfbmorihﬂb@ﬁmfwté@;nw 2-
benzof yran i ndo , 1 soindolyl benzothlegy
or whelgihRow@pd ﬁiquogethﬁ Ol bpgerocyel@ﬁl%vlnm epby Cs-Cia-heterocycloalkyl,

be@go;é% £O|C>71 'd},‘f@éaﬁd% ,Ié Ffl af’ Ff %ﬂ}‘ﬁéﬁw@ycloalkyl in particular,

ben
2, il:mbenﬂldmyﬂ hi aZ%edhyka,cyblehexnnyl ath-)dlazaqynlohflptamyl or decahydro-
|squ|n enzodi azi.nyl , quinoxalin

quﬂ'ﬁ‘g%@ (;|an aj_lczgigz St EH EOMBESL wo B}tro_geg a}ths indicated in formula
beg? ahd Wﬁf'dhrﬁﬂly cSHRpHQGHel of xﬁé’t@%x‘tﬁ&tlﬁf&oaﬂéﬁg %Fé@flaﬁla( selected from

ogen, , ih particular G -
C the@oupocqns@ng@rf @S, airRi/Ipreﬁgraérbea éb 6y7 n&at%;ll) lhtdtyll2 membered

Restpbetie fiflonaiary, SUbHYE bl imideralt e, ERGfgro-imidacoly

t OgRl ARLpyrRhidiy 1, h et %” chychﬂ@ﬂl@ygymﬁfdﬂfﬁf alp )zhhydropyrlmldlnyl 2,3-
C5- C14- heterocyclo ﬁg
C1dihydyoz] H-berzaimidezalybe 26t éavét%gﬁﬂmldazpiﬂ %ﬁinyl‘némya,r 23 -dihydro-

RS Stictinh H SRR A dhzsls S cloyidesingl

or whkiefy R|5 IaﬁdﬂVSﬁ)gahexofmm §|cy1@oﬁ1m IprdfélfabkynCﬁD@ﬂBycloalkyl e.g. C3, Cy,
indicated in fornula (1)_.and whi ékﬁ i se one or
mofe ECarthers Her &ripvafomCipr&nedia wc iq ol paigilap €yclopropyl,

0 BRIl Rl S o ebinh e on e
pasplrdBJ,BQi‘(eptylh)sprroH Hlodyt, olspirq[48]ortyl, sp1ro[3 5]nonyl, spiro[5,3]nonyl,
szpn%l[g]%? %yll rsT;]nroa[%%l]Xecyl spiro(4,5]decyl, spiro[5,4]decyl, bicyclo[4.1.0]heptyl,
bicyclo[3.2.0]heptyl, bicyclo[2.2.1]heptyl, bicyclo[2.2.2]octyl, bicyclo[5.1.0]Joctyl,
bicyclo[4.2.0]Joctyl, octahydro-pentalenyl, octahydro-indenyl, decahydro-azulenyl,
adamantly, decahydro-naphthalenyl, 2-methylene-decahydro-naphthalenyl, or 2-
methylene-decahydro-naphthalen-1-yl; heterocycloalkyl, e.g. C3-Cs-heterocycloalkyl,



di hydro-pyrimdinyl, e.g. 4,5, dihydro-pyrimdinyl,
1, 2-di hydropyri m di nyl, 2, 3-
w@nmmmo H benzoi m dazol yl , PCT/EP2008/003156
, 3-di hydro-1 Him dazo[ 4, 5- cjpyridinyl, 2,3-dihydrol H

[ m dazo[ 4, 5-d] pyri dinyl, or
6, 7-di hydro-5Him dazo[4 5-c] pyridazinyl; or wherein
R r l@aldoyl

%. %"Ui_; %c?gﬁ@ cf, @9”%@“: qa (E(M or CRJ{ ﬁét@f@élﬁalkyl in particular
Gi mper@lmyl m]ozphorhmsl ds3 d)azaqyybh@sankyl 8 dlnamnmr[ém] aecyl, 1,7 diaza-

cyel Vel oRacy ﬁecyf A iro(%gb %&'g gg%%ﬁﬁ@@@] decyl, 2,7 diaza-

SdeﬁI‘é[éBﬁ Hesmt SZ|6 dﬁ@h—"s é{AéB]]Qfet: 1, smlmisﬂmat[sml] Ydecyl, 1,7 diaza-
spiro ] non JJi§ 3].no sSpiro[3,6
spapar@f[é,@]df@uijﬂ 8 wpxrost di}/?FY 1, Ipi ﬁeﬂzs-sngre[é | decyl, 3,8 diaza-

k %gd%:yil)]% a&% P Eb@yﬁl e%gl é é%‘ ﬁt %{{OXO -spiro[5,5] undecyl, 1,4-

bl d:ﬁ(i‘dbitiyﬁop Q]2Q§dt52] yl, bi CyCItétE&hyardﬁﬁﬁIZyyl tetrahydrofuran-3-yl,
octa o- pent al enyl , oct ahydr o-i ndenyl
de@Hﬂ%/bﬂ%f@hbﬁlcﬁ -shy | | teahyderthiep:3 -ﬂecarwzaﬁr%@mp ht §5fapgroquinolinyl,

n r
el hE R EG RolRERL ISRy Fetydie nupgins . which
e @ay CBmfifise bt exr mo;&:hﬂgbkgomsangferably sebagtedCEromOfie gBFyp consisting
g@q &%, g N ngng{}r;ig%ll%, 13- ﬁgfﬁggir‘;ﬁ,ﬁf PS8kt itopyRdinyl, 1,2,3,4-
1, t%trgl'l}ﬁﬁék@fﬁiyg,hel( alfih yd]foﬁyrgkgflz a19p3, 4-Qetfﬁly5}opg%¥l c]y,CYOpropenyl

di azaspi ro-| 5] de di aza-s 4
2, @/Cbhbalmflkmypb[mn@yldewbhe@nyl aydzggmn axzy ,5p pamcular phenyl,

d 6, di

o S tnafnst B BRG] o BhioloRRY in Bpiguter dusgpvlydhispyt, oxazolyl
3 §oi|€ﬁz@ 5 ﬁ@'SfdkaBﬁzél]yl Ci?lzylo,xa(ﬁaiolﬁll gﬁﬁolﬂ;hfr@d&ol‘ﬂ pyrazolyl, 1,2,3-
ec di azaspi ro[ 5,

di m@aolybu ﬁh}t@lhﬂl} ge%wolnl alz7a3 %}adnazely(&xd»%éﬁh@fi@zq,lyl pyridinyl,
e?fr?rﬁid@ &r glza}bi X %z?rgﬁyg,rzg}t&%w@w[ ,5-triazinyl, 1-benzofuranyl,

t eIJbaﬁlwﬂfm@hm emda}wl 1sdlﬁddl§lhyﬂembﬂnmy-l 3- Zjbenzothlenyl 1H-indazolyl,
era2|nyl decahydr oquij

oI n
1dazqgl gl@d{?pmaizgly 1n | H%)/' r%rlchﬁnﬁ‘éﬁﬁarzph’)]ﬁl bergpthiazolyl, 1,2-
deﬁé&ﬁs@fﬂaﬁ'}’}ﬂnézloﬂ)érﬁ}’sbthlazom' Béhz@ﬁ'}’azﬁg'ﬁg&lhﬁ&u@}els@&umolmyl 2,3-

more heteroat ons preferably selected m t he "grou
c obaizedianigylf @,unﬁxalmyl N; quinagalinylcul B2,3-benzotriazinyl, or 1,2,4-

d|h dr opyri.di 6-tetrahydropyridi nyl,
1,%“\?95 F’r élé'piﬂbﬁw & 1, 2- di hydr opyr azyl ,

and 1. 2, 3, 4- tetrahydropyrazyl cycl opropenyl ,
cycl obut enyl, cyclopentenyl cyclohexenyl
cymed:m_nﬁtlgdlyated diyythe diaphqdalmq way ke p‘gq:ﬁ@ng,pr not, preferably this bond is

T P A——
1, ?soﬂn@lfé@fcﬂﬁ@] Ak po@s@lefi’vlﬁxad itlezdduple bcmdr is %gaked between the carbon

imdazg&% yrazolyl, 1,2,3- _triazolyl, thiazoly iﬂ )
i s@iopl qaly}er o{ the @trpgm at@rngz "ghg,sp tatitoleegc fPrmsre A quomprlsed by

pyy dbl{é%/e%ng Zlﬁ nlltlml \Kg%?xer&y f%h W f&g@ v@ll}%ﬁrﬁéx’l Whe present in the

tri 2|n I -benzo rany
2- teored wramyth;ourmictngh wilk depnhdl yh,thbegmopshlfbmying the respective
2-benzot hi enyl, | Hindazolyl, benzim dazolyl,
beRBRRER BIYN-. i ndoxazi nyl, 2, 1- benzi soxazol yl ,
benzot hi azol yl, 1, 2-

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:



10

15

20

25

30

benzi sot hi azol yl, 2, 1-benzi sot hi azol yI,
benzotriazolyl, quinolinyl, isoquinolinyl, 2,3-

WOsa2R7axi nyl , qui noxal i nyl, qui nazolinyl, PCT/EP2008/003156

wheé%

1, 2, 3-benzotriazinyl, or 1,2,30 benzotriazinyl;
optionally substituted and the bond indicated by the
dashed |line may be present Ré not, preferably this
bond is present. In aRgve i dlcatqq formulas (11) and
(I'11) two additional taute oKjNs, i.e.

i sot hi ourea fornms, are pg e mhwreln t he doubl e
bond is | ocated betmeen & ratom and either of
the nitrogen atonms. TR&se t ornms are al so
conpri sed by the present |GQﬂmt|on Whet her a given
compound will primarily be present in the thiourea or
i sothiourea formw || dependI¥h the groups flanking
the respective nitrogen atom In a further preferred
odi rent of the nethod of the invention, the

R’, ROt RNahEBR s 36 @AkIS inshimse andebéntizhtly Scle6ea (e hd Qrou%consmtmg of

Rl

—

forrrula(l\/) or is a tautoner thereof: (I wher el n R,
R hydwgamdhrlpgenr @ iparticalas Fn&laReeor ddeD&hderN;y-OR"; -NR''R™;

I f In N 1
SCLEEK! (O R8 S9REE SO IR ™, NS0

QQI@R;B ~SEINR RRY; -OMERI3RI@¥RRIm%d A; pieferably hydrogen;

1COR13 -N CON 1IR12 ; -NR12
aeféﬁ&sls e%ggmiepfp&@ﬂy se!m& é@n tﬁl@mwpmm&f%ﬁr&ﬂam alkyl, in
I [ h
i n&’g{)‘ ;ét)ll% Eﬂ(?Ie%%Ijb tr omtt3 ’ﬁ{g/Ij (If%ﬁ)rr) %oﬁgﬁsp referablfy methyl, ethyl,
hy ¢|raz;gyé,rv,so-@kdwll,,butyi parbuty:lu teat-b@gl, @entyl, khelkyl; ell@nyl(;in partlcular C,-

SavPer o Cobiiey (9 P SRREGIT PIeBaPY! Stogy frpropenyl, 2-
he)ﬁYIgaen?I K &Ry bro&eﬂylpéfzﬁ'd Ffﬂp@ﬁ yIC-vufelyBbkamtlyl, Ebé@tenf2alkynyl, e.g.

keny pref erably et henyl,

1 (h06erGd, Cs20r B¢ eb@nyll yqloalhylptmp@rﬂyular C3-Cis- cycloalkyl, e.g. Cs, Ca,

al @mﬂ%a %peggl E%JC 12C§13 8I %%'cyﬁlgal?%t i y;Iartlcular cyclopropyl,

CYQ:Iy@l@bKtWI ,cybrd)p@ﬂm |®Uloaéxyq3cﬁ%ihep%5ll gI:yMkId(:Y)II cyelénon§B, cyclodecyl,

4, ,

cmpeyl’élﬁdhmw snlw[%x,é}qqtﬂul S@IrOE%JPeWI,o|§91F0[3ei)e¢%utsmr°[5 3]nonyl,
I I

gzé\skggﬁr@?%c C’%ﬁg%%ﬁyl’s ﬁ&gfg,ﬁ%%’e%?ﬁ[,gﬁ?&%ﬂ Iblcyc10[4.1.0 heptyl,

spibiofch[3Rddhefityl, shicydplR. ) Pepiyl,, biqyictag?.2,atplny bicyclo[5.1.0]octyl,

28:&@%@[@%&3&%1 ggtraf.\érg-pg*@geggll ochlIlygllo—mggndyTCycIe’cahydro-azulenyl

bi I -Cyy-
: a&;gx:ng%t;r %r %‘II%I?II%/G naﬂ%:t Cy%yg%l%tego%k%[l&y e.g. C3-Cy4-heterocycloalkyl,

bi cwg;l(lz[ 654,1CQ]C@£,‘C3/,IC8, Boctnl ©f14 C22, @ipot Slh4-heterocycloalkyl in particular
gggpa lpent gﬂﬁn% 1 3ocI:1£12aaIcI:¥gI ﬁe%apled,elr]g 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-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, tetrahydrothienyl,
tetrahydrothienyl,  piperazinyl, decahydroquinolinyl,  decahydro-isoquinolinyl,
decahydro-quinoxalinyl, decahydro-quinazolinyl; aryl, in particular phenyl,
naphthalenyl or anthracenyl; heteroaryl, in particular furanyl, thienyl, oxazolyl,
isoxazolyl, 1,2,5-oxadiazolyl, 1,2,3-oxadiazolyl, pyrrolyl, imidazolyl, pyrazolyl, 1,2,3-
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adamantly, or decahydro-napht hal enyl ;

het erocycl oal kyl, e.g. C3-Cl4-heterocycl oal kyl, e.g.
w@2008a873C5, C6, C7, C8, C9, Ci0 , Cl1 1, Cl12 ,PQUBPN8/003156

Cl4- heterocycl oal kyl, in partygcul ar plperldlny|

nmor phol i nyl, 1, 3- dlazacyclohexane 1,8

di aza-spiro-[4,5] decyl, 1,7 dlazasplro [ 4,5] decyl,

1, GridiAgIa- SidAo8yi[ 45&1113.@!@191/' 1 223 &hﬁdﬁé@kyﬁpllwf 4h15a1azoly1 pyridinyl,
decyl, 2,7 diazaspiro[

d| ayyalnslélrwb[wr@nydeéﬂﬁ tr@zslyau zé-tgpzmbla [ S, }riazény}y 1-benzofuranyl,

2 Spi
decz ﬂé%ﬂ%&ﬁjl ZILaldél f ro%g&cY vl be%zgihge%gl, d?algeg%&éue I, 1H-indazolyl,
5, 4Hendmﬁhzol)'&, Beﬂlo&aﬁolypllh@iﬁzﬂbl Cﬂit-)blenzﬂsomalyz,lbenzothxazolyl 1,2-
|-dIOXO sperES 5]. unde
Deapisetiazelyd, 21 éaeaéltsot@lafplyht %qqzawa?l& Ruipelinyy isoquinolinyl, 2,3-
tet ran hy I,
ﬁeﬂg&gﬁﬂflﬂ %l}uno{aq 1El glhﬂﬂta%lgg};’ahyl d2r (3) -benzot 1?261)}?/1’, or 1,24-

t et rahydrotni en razin qui no
dectzdnyotrlazmybcandrmhlﬂ(yylpremm@hm aralkyh>eag.i @M|C2, C3, Cs4, Cs, or Cq

deca 0- qui n zoI ar n, partj c | ar
napHe 3{ ; effy fogsfhe n’fior#/lae e‘?ﬁﬁ/roarwlat & 83’?5‘2}‘ e HX%QH] dsprarolyl, 1,2,5-

f ur@&ﬁiazo é/h' el”ﬁ"?»ox‘aﬁﬁ%&gy Mazﬁﬁl)dhzolyl Ipyrazolyl 1,2,3-triazolyl,
5- oxadi azol oxadi azol yI,

| i thmzolyyl xsoqbyaaabfcb,l y;z 3,1hiadidzelyi, alzb,ﬁythladtanolatopyidmyl pyrimidinyl,

SRR g ot AR 15 5 SR Wb, 11
1, ZindadolylaBé¥¥thidaZol$1, Inddxadiblyl) 2, 1 -bdnAdRaadlyl; arwbenzmothlazolyl 2,1-
2- benzof uran I, |ndonI i soi ndolyl, benzothienyl,

2- dmzrspthwa . bengoidazebily| quineiayhi dso@iyelinyl,  2,3-benzodiazinyl,

ben (ﬁé?l % ycldlﬂh%fggﬁfl' nlyi 3- b%[\%c?tﬁgﬁﬁ/l??))x(alz,g,lﬂlLenzotriazinyl; optionally

benZi so azo
2, Lmbamiuﬂpthlazolyl benzotriazol yl, quinolinyl,
I I d l, i nyl
13' i ull; gg p%ylndgpezxdgntgg?égqt% | ny g(%glillg] gc))(rgllwrr]lg of hydrogen; alkyl, in

begﬁﬁ%&dlﬁzcg”)d& aligd 1de. 8l ) ,kdi cégt%f @F 8511 & Skyh r@fe?db‘fy knethyl, ethyl,

or “t'oget

f orpmpylh sbep‘ropylybutyl nscphutyl cteﬂt-dwtyl,cpmmdl 19'¢7§y1 alkenyl in particular Cs-
i so

1,2,.5- 0% d|
oy ORI BT Gh CyCagdl o Ryl SRErERE ens, 1-propenyl, 2-
th' BérWl 1-ks308Bp @z 0 2’Jz.s=o dﬁroﬁer?yl IBh@HylaQQidtényl 3- buten?ll alkynyl, in
, 5-t hi adi azol yI',” pyri di nyl yrlmdlnyl, pyrazi ny
1 opatieylarsGi- fy hlkynyloeg- €1,iGizCnyls, oqualsyw } @m oafkyl, in particular Cs-

: 23@1620'2" w}z}ﬁ(yll nd0|%3ecfi ?ﬁjgﬁz %ioy%’ C19’ ?éledr?i’l %% ?Yaz O(F'}‘}Icycl%ﬂky1 in

2, lparhi@nzi Sﬁﬂcﬁpraﬁﬁll )t{ycloblﬁyl; Qiyblo@élﬁlbfwcycm)lhbﬂﬁll Ic?cdbheptyl cyclooctyl,
[ soqw nol i nyl, 2, enzodi azin ui noxal i
qu| FyRIONRY | | cyclgdgcygenzgﬁlfq[éii{ L or sp1ro[3 4¥octyl spiro[4,3]octyl,

| a 0 i1 LMEG831REG1, | Spiro[4,5]decyl
gWAI E%l%ghglén%qlwg 2 Ig)crl} {édg@#dc;?ﬁqc#g?gr oﬁdp(ﬁc’o%si ét’i ?1%“0[ Sldecyl,
of spndf g Recylal foydycla[A. 1gheptylul dicyClo[&8.(Fhépty]l, ehigyclo[2.2.1]heptyl,
a, C2, C4, . O | ky], . pre t hyl
et hl;}pyclﬂgg?p%,]octy\]mc%&y&wﬁ (ﬁ tw b foﬂx?& (chrfe B%/Hﬂg)fdro-pentalenyl
pen&a&é}gdt@mler&lal |8@5‘cih|ydrd &dPéHyll Cédaﬁfanﬁ:% &6 @ddaR{b-naphthalenyl;
C5, Co kKenyl, preterably
et hlmwbpycioqdkyipergylcs (24- heterocycloalkyl e.g. C3, Cy, Cs, Cs, Cs, Cs, Co, Cio,
Cun, Ci2, Ci3 or Cyy-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-spiro[5,4] decyl, 3,8 diaza-spiro[5,4] decyl, 3,7 diaza-
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propenyl, 1-wo-propenyl, 2- r-propenyl, 1-butenyl,
2-butenyl, 3-butenyl; alkynyl, in particular C2-C6

wa@bkdgngd7zo e. g. C2, C3, C4, C5, or C6 al kynyl; PCT/EP2008/003156

cycloal kyl, in particular C35,G 4-cycloal kyl, e.g. C3,

4, G, G, C7, C8, 9, C10, C1 1, C12 , C13 or

Cl4-cycl oal kyl, in particular cyclopropyl, cyclobutyl,
Cy@*)@é{gm] MecylE thb@J'TePQY&xoxéT-)éﬁl &{B@gﬁiriﬂecy‘l? yph-@%‘zhb‘ﬂcyclo[Z 2.2]oct-2-yl,

ononyl, cycl odecyl, spiro[3
spnc?tta[hxdwﬁgewryl, s piteteshydrofganyl éqsrahas{i@ﬂsmdnw tetrahydrothienyl,

spl p%F%“%l ﬁgé/a:hydx%pélflﬁ({léyg% %%%*@oﬁ?dqﬁﬁlo%n% ,d&%Xlllydro-qumoxalmyl,

spiPrio

bi @y@if@ﬂﬂ)-@ﬂﬁmy&|alk(h|y,cmqb@{1allﬂ‘ @1] C@ ﬁlk}bky, e.g. Ci, Cy, Cs, C4, Cs, Or
bIC cIo[2 2. é%he ptyl, bicyclo[?2.2.2]octyl,
qu ?)91, 1pr gg)(lx”met PRy (ﬂtlg{xy, ProRaxyt g,qo-propoxy, butoxy, iso-butoxy,

tt —%g{ Qy,p %x?nybr d&g&)?{‘y qﬁ'ﬁ 'irﬁd &a¥icular phenyl, naphthalenyl or

decahydro-a eny
decaaﬂmhenyln apdtkﬁabmﬁgx’ablyh@t—@g :am}lqﬂpagkgz‘,h,, Ce. @, (53€¢1er Cs aralkyl;

ero cloalk

ry nzp ular fu?ﬂyy?ﬁg{egylo ewo}yi ﬁwuo}yﬁl 2 g;goxadlazolyl 1,2,3-
Q(h&]%&(?ﬂh Ry 191iYdazo BT plAaLIDY | 1 23. tﬁazolylI thiazglyl isothiazolyl,

dlazac ohexane,” 1,8 di aza-spi r o- 5] dec
di alz2a3,sl}hladca=zp14'1 5]1 aéetyiqdlazOIyl d| makslmlr opfnmum}yldepyhzmyl 1,2,3-

degﬂ}gzllg Toh h&?‘%@Bﬂ ?(i%y % aZl(ﬁlgl:yl aza P[ 4 bellzofuranyl indolyl,

di 3gAnEINI! Ber{z%ﬂﬁén EZBbnzothidnyd) Hi-&nc&ﬁbly@ t{eﬁzﬁﬂldﬂﬁml benzoxazolyl,
2,8 dlazasplro 4] decyl, 2,7 diaza-spiro[5

dedydoxagingl, di 2rabeisospmiy) dbenzothiazotyldi akésﬁﬁnméw@la@plyl 2,1-
d I .
ej%amgétg%%@ gl OYélzg{r%?glé/?pl {11?1%&’11?)11 g%;agmoilm?f %_3-yl1e’nzod1azmyl,

t etqua’wdnmﬂyr quilazolirsl,r ahR - bérhb'ﬁ:myinyl or 1.24- benzotriazinyl; and

tetrahydyot hi enyl, piperazinyl, decahydro-quinolinyl,
dec ﬁyd¥0w|squ|noI|nyl decahydr o- qui noxal i nyl,

decghydro sﬁéﬂt%?ﬁgfg tHY éroﬁlcc,}}%‘ié%né gt; 29%5 Wu&i‘c@s alkyl, e.g. Cy,

al koxy, e.g

pr a2£1C3bIY, Bt drofy alked, hferatpy opsixyl, ethyb- n:omdbxsp-propyl butyl, iso-

50 g BB e ..,
ant@; a&e gl alk&ﬁy@éx\‘éfera@ artgéﬂyy _@hegy?eralégfdp)éhyl &-fropenyl, 1-iso-

r
parnromnybﬂ fsafpamﬁlnyl tlhbléﬂwl 2Joutanﬂ|, 9+butqrwbxailmyy|e g. G, G5, Cy, G,

o B el fr i SYACCREQ Netodtlll ER¥Ey, Co, Cs, Co, Cr, G,

I satd)i @ﬁ,oloz”, clu,2c$3 (irhCﬁ‘dcby&mli,, ni Iib.rﬁcmzirl aszl¢laﬁ1@byl,, cyclobutyl,
pyri di ny pyrim dinyl, pyrazinyl, - triazinyl,
1 zyx;lonppntab. n9YC1011€X3’ 5 - eyelabeniyh | qye&%ﬁ%f urcplpponyl,  cyclodecyl,

SEOBLRERY SISty SPREEY b SBEPRISIROM sprols.3lnonyl,

benspirs 3z 6]dgtyl, épﬂtﬁb@&&]ﬂeayll splﬁx[l_l,S]Ik:nyll, spixa{3 @l ddcyl, bicyclo[4.1.0]heptyl,
SRSl Sl BOEbE M o e, s o
1}3?{%612&?{ Zrm’kwtillzz%ggggﬁx‘zaote‘rﬁlﬁé% ld&%?@?éallntl&i/}ll; decahydro-azulenyl,
z,damaeth)z,oqlqcahgzdra-yiaphtamldnylNaﬂcoxmm particular C;-Cs alkoxy, e.g. Cy, Cy,
Cs, C4, Cs, or Cs alkoxy, preferably methoxy, ethoxy, propoxy, iso-propoxy, butoxy,
iso-butoxy, fert-butoxy, pentoxy, or hexoxy; alkoxyalkyl, in particular C;-Cs-alkoxy-
C-Ce-alkyl, e.g. methoxymethyl, ethoxymethyl, propoxymethyl, methoxyethyl,
ethoxyethyl, propoxyethyl, methoxypropyl, ethoxypropyl, or propoxypropyl;
heterocycloalkyl, e.g. C3-Cis-heterocycloalkyl, e.g. C3, Cs, Cs, Cs, Cs, Cs, Co, Cyo, C11,
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Ais selected fromthe group consisting of alkyl, in
particular Cl-C6 alkyl, e.g. CL, C2, C3, 4, C5, or C6
wa@bdopl1287p0r ef er abl y net hyl, ethyl, propyl, wo- pPOP¥EP2008/003156
butyl, isobutyl, tert-butyl,spentyl, hexyl; alkenyl,
in particular Cl-C6 al kenyl, e.g. Cl, C2, C3, 4, C5,

or C6 al kenyl, preferably nethenyl, ethenyl,

1- Or0p€ERYlor Exphetpﬁmybloallkyl snprw&nuhr Iﬂpmﬁhﬂilopﬁlﬁbﬂhohnyl 1,3-
1- guteng 2-butenyl, 3- butenyl C3,
1 Ighexageq| R %a-sr&spcﬁ Adideg lp%daaaﬁpw[‘bﬁ] decyl, 1,6 diaza-

ClSCI)),QO 4?91]031%3'12 kﬂ,g 1(%22()agspé1%[4 Sf‘&ec 2 7Cﬁ1az£:Z%1r 23] 4 de'cyl 2,6 diaza-
cyqjlimtl[q)4= ébylhcyl,cj{,@l diawd-ypiro- [:@44:] dmlb,t |11l7 dxazefd;pgimeﬁﬁyét] decyl, 2,8 diaza-
cycl.o 0 gnonyl,. gycl odec

SRR B sy D i el S L SR 5.8, e Bpisgioedlydecyl, 3.7 diaza-

R
28@‘3’? 4@31&9!13/1 ?zag'g:l Esgti%oga]pg&ggl } ulzdpélbjglg%lgh%%ﬂﬁ%yclo[2 2.2]oct-2-yl,

bi @;relnsa{r aIG¥-|3’é,pt ylefralydrgiciraiyB. 2, ©frhlepirgthjenyl, ~ tetrahydrothienyl,
B:Ig' gl-:a% Zd%;}lg%cﬁ-g%luhglllr&é%?i %%gr%ol%%cglfl%/hﬂyl decahydro-quinoxaliny],

OC&@BNﬁIrQ q@ﬁféﬁz@l'u@ﬁ}”an akdyRiy diy@teh’ﬂ deMith: may comprise one or more

decahydro-azul enyl , adamant | deca dr o- napht hal enyl ;
al hassepatoms, ar i QL o 4,qjreferbly sedsejed feom thegroupzongiging of O, S, or
0 ko t t
gﬁ‘rgbo){%}’ ar?glrJ%L ox £¥:di %ﬁ}%‘ﬁg@ ﬁﬁé% gﬁlt,%)g(;&ytur%h ik (t)ﬁé'n)fimyl 1,2,3,4-
pewetralxydromrndytx Ol(,SZrdlhj'di'Opiy/rakﬁw 1,2.3)4 pefdhly@tdlpgfazyl, cyclopropenyl,
-al koxy- G -C6-a .. met hoxynet hyl

et%&@bﬁlﬁrwwycws%ﬂ#néymhexenﬂt SYsdgharisnyl; 3ryl, in particular phenyl,
ypré;%l or Qﬁﬁﬁ’&?&}{ Qﬁﬂh hef@%{) W{Rr ARYdul oﬁlra[?yf thlenél oxazolyl,

, or pro oxypropy rocyc
CS}SGX&ofyé,t k2.6eoxatimadlylsl1,2 &-ogadlﬁfhlylcpyrr@l uﬁﬁclaz(iE/l $8azolyl, 1,2,3-

gzﬁf{a?%‘g} a%g?ﬁ%&é,r i lg tﬁiﬁZOlYgo lp%grtﬁier ?a% g,,oall é% thladlazolyl pyridinyl,
PAARMED) hﬁ%@ﬂﬁ}ll 1;283 %&Z&}’l SPQ 40rhAngl, ldﬁ9¥1|1a2u$y171 -benzofuranyl,

dlaza spiro-14,5 |azasp|ro

2, Bbanzeferanyl: rmpalya] gy, Zbensainacmals @rb@[zath%ﬁnyl 1H-indazolyl,

o iz BeAERRAN ndbolfiSt 2 defrsoragoly. tpmggiazoty, 1.2
2, Berdisathaol Cfﬂ02ll Eferéisoﬂﬁ&)blyl BenZotHa28B4,Sqiifélifyl 4isoquinolinyl, 2,3-
decyl, 3, i aza- splro 5, 4] decyl 3,7 _di azaspirof

5 bnzgy @wpy | - agigowalinyl.. gisgingzelpislo] 5,5p-benaeteigrinyl, or  1,2,4-

s h%?{i}%/ 58{131 Pl rt‘?ﬁ‘g{eg I¥dbovk ﬁ&@%&f&&l&iml‘% ¥lo additional

teﬁau'@hwdm:ofolmne,nyb 1spthm1raz |foryﬂs,, atke pabyyble oghkraiml iheydouble bond is

decahxgio |so |noI|n : g dr01%U|noxaI|nyI
elo&#Hy SOHFER RS ﬁmaionaﬁm feft %%Pﬁ © JYERgsH, atos-c Rhssgfautomeric
COfFh SR éPﬁﬁccﬂﬁprfE@B@?’ nﬁ[e@é}ﬁ MRnti6n9- 1, 2, 3, or 4,

preferably sel ected the group consisting of O S,
or N; in particular 1,2-dihydropyridinyl,

The Q@?l‘}t% %ﬁag%i}?t:%\%ﬁl%ﬁ%ezgrag%y%q %btiﬂp %}e‘ﬁmds of the present invention can be

synthksized b4 -hethbad uad QRYEAEYprocsdiSdsORIGMAE BY khose skilled in the art, i.e. as
cycl obut enyl, cycl opentenyl, cyclohexenyl,

descighed] #hdhs éﬁg}'pturgr(ﬁqr exqqn;ﬁgpp, the| stangsnd n&yq)rks such as Houben-Weyl,
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.
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napht hal enyl or anthracenyl; and heteroaryl, in
particul ar furanyl, thienyl, oxazolyl, isoxazolyl,
wa @dsa2873@di azol yl, 1, 2, 3-oxadi azol yl, pyrr ol yPCT/EP2008/003156
i m dazol yl, pyrazolyl, 1,2, triazolyl, thiazolyl,
I sothiazolyl, 1,2,3,-thiadiazolyl, 1,2,5-thiadiazolyl,
pyridinyl, pyrimdinyl, pyrazinyl, 1,2,3-triazinyl,
The dolktédt, teld. aZ1a0d,, arﬁ%g%lm'sst ti§ irpdiphterred <RMOARAH: RA¥hical modified in a

2-benzofuranyl , indolyl, isoindolyl, benzothienyl,
further fhem Zegain thig/themicalimerdifieation, cap bezifiertg¢d byl ayyariety of methods known

in th% gﬂ; \gvﬁa?ﬁgﬂg l:ugf iva%%)éﬁa ﬁ'glg%éf)ré gl}eﬁlingrggﬁ%}fé)%xoq‘z IR more, preferably two,

threeZorl fO@NRiLBAtUBHBZOH Yhe cRelangé rofagrmd ¥t .mérdi fidktitights. Preferably, the

) I soqui nolinyl, 2,3- benzodiazinyl, quinoxalinyl,

introduftion qe)wypx}gelpﬁ oRBe 98 et inj eachnipptancsy indepergently selected from the

L azi ; t] L1yt B aRoNe \rapb. - c,

s S50 1y SR, TR b 50 LngIONe e -cooms

-CONRIRPS, -NR€ORS ONRAORE INRIGONRIR; pOdRiSH),B; WGORS. n-SO,NRR?; -
the dauble bond is | acated between the carbon atom and

OOCE: et RopHg h%%i@é‘g‘%ﬁ atons. These tautoneric forns

. A . o . . o

R ol K3 S DL Pk USSR By croge: s,

meppanoeigaro€-Ch allpl.es.gn€i.i Gy &y CanCs.aor GeakkyhtirefSiabdyd nipghyl, ethyl,

"ToRg, irprropytoButgl tebl et SRR BebliaResdfiippatticutar Co-
‘E/Ex(t@ﬂ’gh&nill[‘ ddrecsten d@{; g(%é’,‘%fqu@g afieall, Gtefdpibe RINBYI, . 1-propenyl, 2-
c

den” der  organi scr eme L thods of O gani )
Crwapenyl.y]-isocgropenytnd-ésvepropenyhgl -bgenyly gartgnylt rbtenyl; alkynyl, in

precj.s der eaction~condition i.eh ar n Q. .

PRI kR 0L GGG Bur Rl et barticutar o
r e@itdyenalkine. s al£cLed;s, €, T;, CETLTRH .C,anCAI0NI &tCs<ycloalkyl, in
in a preferred enbodi nent chem cal nodjfied in a

f uparhiatarsexshoprapd; fy¢lpbatyk agiopanty huarkohexyli srclebgptye cyclooctyl,
f b ' . i t, o
Sl URELSLY PSRN SR spvlsshco

e’ W m tat Imtro
ongpiof3,6fmoayl, pspafofs.dbdonyt, wepird[Bj6ddecpl, §mitn{6,3]decyl, spiro[4,5]decyl,

bst i .th f . .
suvelt Bk, okt otk By, diewsige hepl
of hieto[@r2.3)8Rty1,N b?@ﬁkb[Bﬁ%]@??ﬁ bRIBRENADNEIN, SE¢t8kydRE pentalenyl,

fromthe group consisting o al ogen, in particul ar F,
d octdrydoo-indenyINCOR decabiydro-@Rienyl, NRadamanthyORGlecalnpdyr-naphthalenyl;

? oo Tl Rl CC ot QRIS o Cani § Ce Cor Cio

Racgna@,ROCh S of AT h-heRe@iyervdigt,| ih E@ﬂti@ﬁ!aeq)iﬁdrmﬁl)ﬂhQnorpholinyl, 1,3-
group consisting of hydrogen; alkyl, in particular .

C) diegcytlehexane, 8,.8 diaza-piro-[d) degyl d.7 dispaepiredldy] decyl, 1,6 diaza-
prefer y , 1:65.hyl: . .
PGSR AL DYk, o PSP RAL, ¥ OB e 2.6 dica

PagdiiopAb RHe&R; 1@6dabkepiyd-[5,4} decyG2],7GRazadhirod, 4odecdh 2,8 diaza-
| kenyl, preferably ethenyl,. 1- o ,
Al KoY s a1 Pa St BT 89! Y asL SIS 1) TP OB Hlana 3piro[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, tetrahydrothienyl, tetrahydrothienyl,
piperazinyl, decahydro-quinolinyl, decahydro-isoquinolinyl, decahydro-quinoxalinyl,
decahydro-quinazolinyl; alkoxy, in particular Cy-Cs alkoxy, e.g. Ci, Cz, Cs, C4, Cs, or
Cs alkoxy, preferably methoxy, ethoxy, propoxy, iso-propoxy, butoxy, iso-butoxy,
tert-butoxy, pentoxy, or. hexoxy; aryl, in particular phenyl, naphthalenyl or
anthracenyl; aralkyl; preferably C,;-Cs aralkyl, e.g. C;, C,, C3, C4, Cs, or Cg aralkyl;
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propenyl, |-wo-propenyl, 2-wo-propenyl, 1-butenyl,
2-butenyl, 3-butenyl; alkynyl, in particular C2-C6

wa@bkdgngd7zo e.g. C2, C3, C, C, or C6 al kynyl; PCI/EP2008/003156

cycloal kyl, in particular C335 G --cycloal kyl, e.g. C3,

&, G, C6, C7, C8, 9, C10, Cn, C12 , C13 or

Cl4-cycl oal kyl, in particular cyclopropyl, cyclobutyl,
CYKetapant, )Hl pat@n}tﬁlaﬁﬁ&m)’)l'l, thésrg, @Etﬁiﬂl | 1so§¥ﬁlﬁ0!312)5 oxadiazolyl, 1,2,3-
cycl oanonyl, cycl odec spiro[3

m)qag{agolgf], Byryqul Slmlagojylg]pangﬂyl é,@b}g’[agolsr},nﬁmolyl isothiazolyl,

zgil ?g[ ﬁx %{1 g&%l 1%@5 I;hg{@?zjx}ﬂggé#ldlﬁﬂ', " QL RmebiflfCY byrazinyl, 1,2,3-

bi teidgingl, 41 2,40ﬂriaemtyy,| 1,305 -eyadim],3. l%dhkbﬁEiIWIl,, 2-benzofuranyl, indolyl,
bi cycl o 2. 2. 1]h ptyl, bIC%C|O[2 2.

bi lé%fl%lp’ls bfn%ﬂ ]@E{IX}I 2- bsp@g; 1|CBY14112-1911WX14 ben21m1dazoly1 benzoxazolyl,
h
g?:lgﬁ%%{@l azurblt %@@ILOX&Q ﬁggt Y%HZ é@g‘ %r’ o- nap trﬁaﬁoéhﬁﬁo;lyl’ 21-

heltealzxsoghaﬁznbﬂ,ky Ibg:nmt:gazoﬁa Clmmohaybr asgcpilmﬁidyyl 26 leenzodiazinyl,
C13

Cﬁ(g{ué;(?)@g% agﬁwﬁlyﬂ,ﬁ%aﬁp%{%]ig@nﬁ ?)reﬁ}é l}ﬁxll[zotnazmy and -NRRY,;

R® afPRONGlch&y ndeﬂerﬁl’enfijf @31%@%8'%1@41@@ Group; &)nmstm% of hydrolgen alkyl, in

di aza-spiro-[4,5] decyl, 1,7 dlaza spiro-|

cy
1, Mﬂd@a@p 60111{}’146 8] Ccd,e@ylcs, £.48Csli erzGe Qkiﬂy]r q:[rqfe&]bly methyl, ethyl,

LB B A58 Ay e B e, RbRSAR i paricutr O

di gz atieaiT, &.¢.5C4] cgll ecy! Cs, 2or8Cg“aﬁé’eﬁ§pl }fr@fefab'ﬁy 4thedd9 yl-propenyl, 2-
2,7 diaza-spiro[5,4] decy 3,8 diaza-spiro[5,4]
denry»pen@, }-isn-aeoRspyls GF tss-mqpe@@byI -butenyly 2-butenyl, 3-butenyl; alkynyl,

I SP, ok 5 ]

SRS SEh e spE e osiogto i merticrly Gyrevsiogion e Cs
t ng 6¢gyd}6,of3§4r®d1ﬂ9, Ci&ﬂ@l@,gi,r@lh hjr E(hy-lcycloalkyl in partlcular cyclopropyl,
t et rahydr ot hi enyl , eraz decahy i no
de?)&?fgwﬂd» eyshepsni: Fw%hexat &ﬁﬁlya?r&qu &Vﬂasz%t 10n09{y1 cyclodecyl,
de n I ar
T
pr ﬂﬁm[ﬁbldﬁcﬁesﬁlm[ﬁﬁ]@hb xyiro[ds5ddesyl; spizeld-41degybobicyclo[4.1.0]heptyl,

é‘g%?ﬁ %glh? Wiy Icyﬁf?ézgrl%%bﬂhfﬂ ‘é%&% %I"h%)‘w)%ydoﬁ 1.0]octyl,

anslt!yc%pm/b}o c?' a'd@Ya{hyd Cgénﬁélakw Sepshy@raimichyll | d&}aﬁydro azulenyl,
ar al het er oaryl
paadarwﬂa; df:wladga nanhmaéfnyl h@ﬁr@,@mlyalkyh @&a@@ICyI-heterocycloalkyl

1, 2, 5~ di )

i nf8: 98@? k:apy"I’ aZbFffI s %“2%;’ PP az‘(i%lo);lcl?%%{e %Fl’ofﬂkyl in particular
I Spiﬁobmdm?ﬂ )ﬂorpliolihyﬁ 1-3 dlaaakyalobkydne, 1 82d152a1-d]jn©€[4§64 01er 1,7 diaza-
pyri.di ny i.nyl, . pyrazinyl,6 1 tri g

1, Spivp- Hsﬁlaciqcefw ! 61d1§zasﬂperpr[ézﬁi] eyl 2 %é‘%fsmraﬁlyﬂ ecyl, 2,7 diaza-

3-%2%01 rd@ y1 2(1 Efa%-é‘l; 435(3 &%gnm m(gazéﬁ%l%l (508! decyl, 1,7 diaza-

bemmeﬁzéql g[écyl |2]ﬂcdlam1-sp;aio [5,21] 1debph 2, wmafspyb[s 4] decyl, 3,8 diaza-

Dol s 37 Bgzarpuol Ssdheyt 1-47a T b1 figpp-spirol5.5) undecy, 1.4-

' S@ﬁ%tﬂ&}lclcﬂy b, 2}3@t32 be @&%?%ﬁﬁ%-& -flUieRanydrbftithnyl, tetrahydrothienyl,
qui nazol’i nyl, “benzotri azi

1, Bisahyssatl s ppreaid. - ARabroaRdolieyleacdecahydro-isogquinolinyl,
g?(%g%cﬁent llﬁ}(lalen elCt e@gcahy%p(]) Ellrﬁ%ag)rlgllyjl Con I Sl | n%al%cular phenyl,
naphthalenyl or anthracenyl; 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, pyrazinyl, 1,2,3-triazinyl, 1,2,4-triazinyl, 1,3,5-triazinyl, 1-benzofuranyl,
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particular Cl1-C6 al kyl, e.g. Cl, C2, C3, ¢4, C5, or C6
al kyl, preferably nethyl, ethyl, propyl, wo-propyl,

wheaopl1287860- but y\, tert-butyl, pentyl, hexyl; BCREP300§/003156

in particular C2- C6 al kenyljge.g. C, C3, ¢4, C, or

C6 al kenyl, preferably ethenyl, 1-propenyl, 2-

propenyl, |-zso-propenyl, 1-butenyl, 2-butenyl,

3- bbbmfduanﬁl kindgly], esojndcﬂlyl b&hzotheny(5 2-8nz6¥hienyl, 1H-indazolyl,
aI kynyl al kyl, in rti cuI ar Cl4- cycl oal ky

a@ﬁ %snzcesezolzslz inggxaziyl, %:15311@10@20kzizbenz@ilsazolyl 1,2-

2;%19%“)/ ;%%ilobpeg%{égﬁﬂzﬁ) Jg Bﬂ{z)cg ?é%lg/ fﬂ#hnyl isoquinolinyl, 2,3-

cylmdnzodmgahyl cy qhiaoxatidy], Cy;uinadduﬁl,, slpI de[eﬁz(ﬁhlmpylyl ,or  1,24-

piro 3loctyl . spjro[ 3, 5]nopyl

?%%@aéhﬁr%@ orefip Grstele e RIvbISe ey ICs Co Cs o C
Spérﬁﬂt er foRi' Q[l%tébgﬁy?ﬂn partlcular oxazolyl, isoxazolyl, 1,2,5-
bICCO4l ] heptyl, bicyclo[3.2.0] heptyl

b| @sadiaaplzfl 2. ll]Z,Bequagliazom,cmlrm[lsﬂ 2imzidezdlyl, , pyrazolyl, 1,2,3-triazolyl,

o BhoishuHaRAY Y. LbuaohiL 1 Fudhillaoin, pyridion, pyrimidiny,

Bériﬂj‘rlo 2V l3|-t€1@.¥1|nyl aqiarmﬁtahmyl dmasm&mzﬁxymammcﬂﬁl &8dindolyl, 1H-
het erocycl oal kyl , g. C3-Cl4- het erocycl oal ky

C31nd@plylggen2@1da@qul agdoxaginy 201 -benzisoxazglyl, léﬂgems%thlazolyl 2,1-

Clﬁ'en%fasf) %%?’ﬁl O%L:ngcltl’laio lparﬁg(ng)lrl:ié? , 1%‘5@&1’1}1& rEX,l ' 2,3-benzodiazinyl,

nor pho azacyclo

di @nﬁembmyb quindzpligc v1l,2,3 berzalriaziagpior ot,p,44benkowideinlyl; optionally
1,6 diaza-spiro-[4,5] decyl, 2,8 diaza-spiro[4,5]
dedpstitutedyard a7aspiro[ 4,5 decyl, 2,6

di gége&@l Tﬁ%thé]graﬁffdngls&ng o?lélﬁgla d;?gérﬁQuILnSCA'-b Qﬁﬁ?’,l e.g. C1, Ca, Cs,

Il azasplro- Za-Splro-
de@ylcs, 8r C¢ dll@t@reﬁerabd)j[ mediyl,dabyll propyB ish- pmyblbluq{l iso-butyl, tert-

ikt péped: dEE BRI dacil L8 Rty 28785 Co, s, € s or €
di Ak&RI gpfgfe?z{@ y Zacth&@FA - &héﬂahrl o% Ede%HYld DOSrp&Y, 2t-Yso-propenyl, 2-iso-

tetrahydrof uranyl, teétr ahg ien
t epropénydir bbhﬁ68ﬂy2 qurwér?a wagyl; aureftmlhmr 6unndD4, ) or Ce alkynyl;

ACORIRAS: topRHSTR Gt iR R B G Ghny v o Cuo o

nappt h@beayl cgrcy@manf)ac anY partibelher 8@lopropyln dyalobuslll afclopentyl,
i enyl, oxazolyl, isoxazol

fur an yl,
B%sxrdd. sydPlantyly | sydoestyli &2@10119/4.‘/1 ps¥clesdegyl,  spiro[3,3]heptyl,

o"?ﬁ%@é’fﬁﬂ pys?@f*‘ Hoeq, SpRGrIhRY, Srirol Ty RERLY saifol3 Sldecyl

pysrpnd[@;y]dpcpyrl i spirofd,51dpyylazi nyspiro[s,2dextly i azitigyclo[4.1.0Theptyl,

T et SR, st Bied TRl hisrgl23 Yerhoibayelols.1 Oloct,
b%éﬁl&[“l%hcty? Q%fbﬁ?&ﬂﬁé?)ﬂlenyjl Hdcedigan)-denyl, decahydro-azulenyl,

benzi m dazol yI',” benzoxazol yl, i ndoxazi nyl,
2 aklabmndy,s@ecahyﬂrpmapb@a]poyhlaamb'yin pamzular C1-Cs alkoxy, e.g. Cy, Cy,
be z othi az

Dbtz o iz gt ST RN LB RORIyiropesys fso-propoxy, butoxy,

bez@mdto&:yl RY-butlixy, %ﬁbdyn}z‘} heﬂwyn alkekydIyyl; in particular C,-Cg-alkoxy-
1, 2, 3- benzotriazin benzotr|a2|nyl; nd

areu Celkybr fr amﬂiomme@wlarqhwmet@lg propoxyesthylg, methoxyethy,
i netlpl)%l tthg{ijl ?roﬁg)@elﬁ)( 1 g{c?itﬁsoo g;ogs Qﬁ@éb%,er&ar }Sl'dpoxypropyl,
heterocycloalkyl, e.g. Cs3- C14~heterocycloalkyl, e.g. Cs, C4, Cs, Cq, Cq, Cs, Cy, Cyg, Ci1,
Ci2, Ciz or Cis-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-
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oxadi azol yl, 1,2, 3-oxadi azolyl, pyrrolyl, imdazolyl,

pyrazolyl, 1,2,3-triazolyl, thiazolyl, isothiazolyl,
waQ2@832878hi adi azol yl, 1,2,5-thiadiazolyl, pyriBCHEP2008/003156

pyrimdinyl, pyrazinyl, 1,2,3triazinyl,

1,2,4-triazinyl, 1,3,5-triazinyl, indolyl, isoindolyl,

| H ndazol yl, benzi m dazol yl, i ndoxazi nyl,

2, spirof4)3] EWZDByﬂlazéLs;ﬁrdDFﬁZ]I aedyhi HZCﬂlﬂia,-spZnol['S 4] decyl, 2,8 diaza-

ben2|soth|azolyl henzotri azol yl ,

i sweor el dapyl 27 slisenspiraindl Ay 3@. ﬁ@%@rﬁmﬁg{ﬁ 4] decyl, 3,7 diaza-

1 t
AN B, Py PSR Vb 1 a2 o2,
Sede'eait}el;doﬁlramni yhe gtletralpydmﬁumr@t I ngenhhyalrdtlenyl, n tetrahydrothlenyl
articuy

aI mgeranﬁy fécglpﬁcy; gq)]ly}y? aqusgydroplls%ypohryygodeﬁabﬁ%o -quinoxalinyl,
Pn%e)gglF tdlr§ Sugl‘r&%hlnylt Ght EV&R&S'le %@l@}ryl whﬂ&ma&%r@{wcgne or more
orh%oabmsne/g 1,3 8f mr‘hlplrgfembiyfmtepted fedrhélmygroup consisting of O, S, or
L Y ot 2 b SR PSR, 125
%etrﬁ?dr&ﬁyr@@l al Fyf&{h)iqdr&ghﬂm ky l(%? 4-@et%z3ﬂo§%a§§l cyg:lopropenyl

cycl oal k
0, cye!pbute@ylz cydosemcnxh 4y<dylae|xeaylkyyclolnaptmﬂ,t aryliliarparticular phenyl,

gzrga:po et%él or é}( la%gH{/ly Iahd %ﬁ IIY | ’axg%faégﬂa}x&l 'thienyl, oxazolyl,

snlsm[zalys]m B-toy{hdlaﬁcﬂlyr Q[233~6k&ﬁhzdlyl pj&ircﬁlFI 4m3?]aQ§ItyY|pyrazolyl 1,2,3-
spiro

3,5 , 5. 3 |
2&1;2?[ Igl, 3}1@%’, 12‘%“%’ ’S%IQ?g%blad@ﬁp%[ 5;24}191@@ ipzolyl, pyridinyl,

bl%ﬁ@[x@i,?ﬁﬁﬁ}gg §{2’ 3 ’0{’2’4%1%1‘]@{ tly_#,S-trlazmyl, 1-benzofuranyl,

bi Zjaerizoﬂiﬁaﬂ.ylp] mdolyl,, lmlm@(ﬂj'lo[ HenzZothjemyt,y |2 benzothlenyl 1H-indazolyl,

G0 LSS 2 W vl g, 12-
aI l&%@ébéothh&o%r Q 'lQd!:'nﬁfso@iaz@ly‘is 9(1.1}29‘286201?1 gqun%hny@ isodeinolinyl, 2,3-

koxy, preférably methoxy, et
prbqnw@aazmslo pqmpothnyb ut grinazelrtylit 0xly2, 31‘btenzmnwyyl or 124-

nt ox 0X xyal kyl, in particular
eb % 8%&7 OPE? %é’sgkéa lyége g. net hoxynet hyl ,
ethoxynethyl pr opoxynet hyl , nethoxyethyl

et hoxyet h propoxyet hyl, nethoxgg
The thup engdifi eivyymtag@ustps csbewgﬁeé pyith theetist emy@dlemnkyf theemgthod of the

preseﬁ? 119&&1&?5@{ O%Xg f%% %le(%on%t %%actect‘fl w t Pe( %AS%YB S%Iypeptlde as

eroc C

such p&ar Wilthutlharpcﬂjlwlﬂdidxpl'esseni)irpfaOhMﬂwell lvh'ieh has been contacted prior,
dlazacyclohexane 1, 8 diaza-spiro-[4,5] decy

concemantlys gr raftey Atep] (Hewith, arnaeoraa;ta%%%mer dafte 4eeqpt<aeb%S2R38 or a
strucﬁré% ij E@l&zt@% %gbfn@{ ﬁléeofdeﬁﬂy%ubag%u%flﬁy ‘?}ﬁlﬂbﬁfb'nr & theSbitter taste receptor

, I azaspiro[ 4
activity alzy-thpi modiffed 4intdganist, isl ,rﬁeaduradaTshpl mhiljiGont] ofdacti¥ation of the

hTA%@%}? Ip‘rjrlz‘rél | rogéngeﬁpirsg gec é] b)éilg;}n? 6311 Pl ro&% 2 ase mediated. If

need&i j,ﬂl% f%gézb\glb?f(‘: |s(e:l|€%tﬁ1f the |ah€i|1'g9?ﬁ@r Srﬁbﬂl‘i’ﬁlﬁg 5ﬂ1e UESIRSotInd, contacting the
antagomst with a polypeptlde ora host cell andy measuring of the inhibition of the bitter taste
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
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tetrahydrofuran-2-yl, tetrahydrofuranyl,

t etrahydr ot hi enyl, tetrahydrothienyl, piperazinyl,
wale@ahggfsoqui nol i nyl , decahydr o-i soqui nol i nyl , PCT/EP2008/003156

decahydr o- qui noxal i nyl, decafydro-qui nazolinyl; an

alicyclic system which nmay conprise one or nore

heteroatons, e.g. 1, 2, 3, or 4, preferably selected

the uftfaQB]l&lBlereﬂkfa@él Bf 6416%uS Hré¥aradly, @ m&ilﬁ@& aﬁlsagbrﬂsﬁ@rsbleét‘éh Fhat reduces
droggrldln yl, 1,2,5, B et rah

ropyr i
the asfizitn, of N AEIBMurpYleicdyby 1 hPAGRRNragppiea eyl east as good as the
r y clo n
1denti'f1e§ll %gégéﬁi% g@c Sgggggit%ek% ENe Cycg&ﬁg(&( e#tl’:lgomst at the same molar
concéntfdtloheMcﬁél)p%efeﬁbw, ,thé Pnddafiéd ﬁnthgdmﬁmmy\}s a stronger reduction at the

napht hal enyl or anthracenyl; and heteroary . . o
samepmelar Cenggntiatipanpreferahly eatyleast gx HY%| sprongets Eﬁ@&ﬁtéﬁfyl 20%, 30%, 40%,
0 2, 3-oxadi azol yl, pyrrolyl,
50’@%ﬁgang%éﬁbﬂégféﬁg?&T* 1, 2, 3- trlazolyl, thiazolyl,
isothlazolyl 1, 2,3, thiadiazolyl 1, 2, 5-thi adi azol yl ,

in o G Hoo B oY SSEua ok By S it

N,N’ 2d191%ﬂﬁ‘?tiﬁéfu?&¥ |2»mbﬁgﬂdolr$£nzdm°d&b5‘lg Cﬂryéomﬂ?ﬁlﬂa@s@h&ﬁ%llly related thereto

2-benZot hienyl, I'H1ndazolyl, benzi mdazolyl
are ubshindlaficst ydqndmf adbareezstatgd dirgctad bmiumcsnmaﬂloﬂyl
benzot hi azol yl, 1,2- benzi sothi azol yl,
2, 1- benzi sot hi azol yl , benzotriazolyl, quinolinyl,
The t&ROUSRRhANY | refatedt aﬂ@@@xﬁ@kr’alél Jushbst&wen@nﬁ&h 3y lderived from N,N’-
qU|nazoI|nyI 1, 2, 3-benzotriazinyl, or 1,2, 4-
diethyhigureaj NN hdimethylthionrea pgd é’«ubsmantgb@wmrdhéolﬁ,h@gpectlvely, by 1, 2,
di fd n t h
3, 4,2? "S5 od g“t%ma 3f ?g? IC%rren#%dI%&% n é \gglé:géh?'e%sn@g f§%2R3r§1 (l_jaltter taste

recepi®CictivRg cambagans slie acgivirpderehied h the présenbd A’BBIBSBdlethylthiourea
pol y?eptl de as such or wth the pol ypeptide expr o
N,N’r¢imigthydthioveea and Jpmeiseniebenpidifazodfrarnestvelyy by at cast 10% (e g at

1east°1‘6@°°1'§‘% ok Y3, @6%‘9%% ggéegb%""sto'% %995"%3?8%‘: 99%, 99,5% or
i fter taste Teceptof A a structural
00%)ePﬂ:1f@aib1§gﬁ1el attagonéstie aferixatives wkrs’ethsnadtxyom wﬂneinut isocpontdcted prior,

the bitter taste tor act t h dified
concaiambh o6t 4G, RSN, COPRUTIHNIb,Pi B SPMARII, B B hTAS2RIS
polypti8 Qhé‘ E&s?%af %X?IQEQ&@{H& MSM8W§E)QQG R the v&‘!’ortd%&pnsmg the

|ntrace [ul ar ciumrel ease nme needed t he
hTAszlé.‘p% polfypepsidecwithgp ln%SARﬁ?aggnm%t Prefapréidf sjiugtyralijerelated antagonists

ound ont.act i,n gnt a onj i)t h a pol ypeptide
haveG RNt FaPHOE drHe i ks il Qo Pon” bf i he

bitter taste receptor activi ty can be repeated a
further or any given nunber of tines as required. The
In ordpoipecrnsessrias @étrcrfb@g ithe rgcepsorse pﬁ%@ypw‘anlereabé@nes receptor cDNA
ol [ I
into ea\.ﬁ] eg{nlegﬁon O\tec e hal n%?%%ﬁ% gaS ﬂ'gﬁ$ % \c{)ér% \aflcﬁ ddl?ect transcription, a
transsﬁlbtﬁﬁi/tlrmlatibh etéﬁblyla'@ﬁ,t agbmrzbosgnemwmmgl dte doretramdlationa initiation.

evol utignary" process o mzing thejr
Swta@éppiswpmel. BOMQers %sw%lgtkqowna rbé‘?“t 2y e E &9l {Bacillus sp., and

Salrrﬁm&é te{fﬁ' kit@hs ishdh tngfeE‘é'ibtp' Rb/stEﬁ‘@ ﬁ@tdoYI‘lﬂlé(rcfhfllPl available. Similarly
2R38, 1 n parti cul I nhibitthe intracel ar
eukar)@ltle a:spresshon aj/smemsrforl?naﬁmabm wllsayenstiiahd énbectntellgard well known in

the art anc{a lareecaglgéj c'c:)rrr]x?r{erélgl y 4Vailable. 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
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the activity of hTAS2R38, stinulated by a hTAS2R38
agoni st at |east as good as the identified antagoni st
wased/1z3basi s for the nodified antagoni st at PCHEBZN®003156
nmol ar concentration. Mre prgferably, the nodified
ant agoni st shows a stronger reduction at the sane
nmol ar concentration, preferably at |least a 10%
recepiérLéHRB8Ing ARUGE 1267 in2R3%t &Q%A@f]ﬁcaﬁ@f@re&gm Odsset”@hus contains a
stronger reductlon In a preferred enbodi ment an
promgier pperatiyelyslinkedttedhe mypleichacidy p@g}pn@ﬁ encoding the receptor and signals
h| our
requiftcor SEichE oR e A8 ianlbtshe BREHEY sbok bt BRging st and wanstaton

terminefiéd. éEhet neleit QcRl sequetd éntoling thé rédeptor uﬁay ofpiclgViee linked to a
stated directed evol uti on_nethods. The te
membzane, targating) Signad | sacle s dhe Aytsaminat 4 saming Lﬁss;tSa@fc@e rat somatostatin

e

et el fols e SLLEMKEALUE B e rpobimant eptor
Additiesg) etemengd of, thoyaskettmal inoydebfon rexﬁnple&mhamfersc hem cal

nmodi fi cation and which | owers the hTAS2R38 bitter

taste receptor activity conpared to the activity
An e%ﬁltegsﬁ@ﬁ @%get'té"sﬁ(}%ﬁi Ris§ e6htafn é)traﬁ\.lzcw fidh ?érmlxlwh%h% foft:downstream of

di met hyl t hi ourea and 2-nerca tobenZ| azo

the stleswe:dt gerel 10 pbovide fore afficicrd %emeingtiomt Theeagtmnﬂ%n f€gdgn may be

ongE St e 80 B, ST B B PRI it

gmngerts this action, when it is contacted prior
concomtantly or after preferably concomtantly, to
the contacting of the hTAS2R38 pol ypepti de, the host

The ﬁ/ﬁ'll%ulglx &l E%sr%loslﬁg\ﬁec[a? Igér(ﬁ l?)i@rggggltﬂ$ g@ etl? i O(Pma{l?rh into the cell is not

partiéulAE? BaBica g amiySéf. tIEr&anéﬂitﬁﬂlaBﬁvédtGisulﬁsamf}br reﬁtﬁtsﬁdn in eukaryotic or
ant agonij sts have a _structure as descri bed above under

prokarypiaq eells may) b wsed) Htandard baetgeal expreszion vstopirglade plasmids such as
pBR%Bgea%lﬁ%ﬁ% gﬁﬁ%@eanﬁyf’ahl%ﬁléx réﬁgﬁ ?ﬂ@ﬁis such as GST and
ecepto i'nto ‘an expression vector that contalns
LacZa bst theng arer many efort dkndivnaatthé ranecthe killed, peason that can be usefully
scription/translation ternmnator, and a

emplPY sone-binding site for translational initiation.

Suitabl e bacterial pronoters are well known in the

art, e.g., E. coli, Bacillus sp., and Sal nonel |l a, and
Expridsiag Yagfors g@rrtamn;gl@gshatmy sleseatrsiremeculsanyntie virusdsyare typlcally used
Sim | ar tic expr e

B R e Y

denvwomaml Epbleth- Bl aﬁds aDgher! Sengslanye eGkalbtyc aédioralih€lude pMSG,
eukaryotic expreSS|on vector may be, for _exa

DAVEGS) Ao by INAT OY St B, M AR5, e Mo e S DN 1, PIRES
and &i &gélgsl\/%c%&l/aé}g%ghg xgﬂe@sx@f di %%o‘?%\& gll’sla%et ?giglggttruﬁ{ ?f tH¥esV40 early
promioter} S&40ebapy @sahoter,castatibthéorichnpranotksi mariaé Imztrhmary tumor virus

addlgeonal el ement s reqU|red for .the ex re33|qg
PromofeEy SOEHSBICOBMC Y BromAlFTeiROLACAHN i RIOMGISK, Bloofher promoters shown

: e thus contains a ronot er
effech%’fcﬁ%&v%?ﬁf)f i&g:;%%%%@ﬁé p

operatively to the nucleic acid sequence
encodi ng the receptor and signals

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

yield expression systems not involving gene amplification are also suitable.
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required for efficient polyadenylation of the
transcript, ribosone binding sites, and translation
WO 20081128980 on. The nucl ei ¢ aci d sequence encodi PGI/ER2908/003156
receptor may typically be |igged to a menbrane-
targeting signal such as the N-term nal 45 am no acids
of the rat somatostatin receptor 3 sequence to pronote
The efeinenisethiat ard typivallf daelued ire s gprossich védiersr@eoiHIudRMY replicon that
necegggr.,AdditionaL el enents of the cassette may
functions i e coki. eene snppding ArgTEEIstancel Rexpi selsrtion eflnstariadhat harbor
C | rd:nt i .
reco e PR ARy O, B Bpe e AR U0 I oSN AE L i S0 blasmid o
allovefifisettioanof ewranyotiat seqnencEoeThe patticalar anug egistancotendehosen is not

i 5! OSSR S5 BT S ST Re ko

sequekilet lafdl bptioRXIPT D8P Bucte b theyy SEAnSCintdr NS RAM tHeNR 1ication of the
genetic informtion into the Cell 1s not partlcuIaP y

DNAcin qukamyiotic agls, tf neckssagonvent i onal vectors used for
expression in eukaryotic or prokaryotic cells nmay be
used. Standard bacterial expression vectors include

Standdra sfansiecisic he@fodp BRS 2¢ e &l pidldasdTbalierid) IEmniiHAR 3{Rast or insect

and fusion expression systens such as GST and LacZ
cell bipgs thatesxpress darge ayantiies of thawecenton, méiely areithen perified using standard
ille S t I l,ov:ed. . .
el P00, SRR RoUSEYL Y BIBURNRE, i oo
sequendeariyitif ihostvicellss esayarbe tyedi CElesy inslade i the etdeany QaldGum phosphate
s%gr ession vectors, e,g, SV40 vectors, papilloma virus
transfigclipp, Rolybipe. \RERloBlast fisiony ElecoRaFRtEsS digPsRiprss migioinjection, plasma
tdrb NGHal Y SRR Ay FURL | fEhCGER KhoWaC i i
vee pAiVOO%/ A. sup. +, %k%%l%tﬁ EA@&% %ﬂp%gbﬁleg%é g%d%ggﬁlgt\f?cr%céng cloned
genopiDSTEY A ,pedDINIA3 syinthqti RBN Aaodothay foréige igeneatxt mateaibl mité adost cell. It is
expressi op of proteins under the direction of the SV40
only GHRESSAR: Rt i1 PRI 4 BEPSTI o A BT Inge PECP AR URfG) e capable of
succRE R liftrodudttg 13 IPHRBEheitkdRhe Ndst U8l BIfABRIdFexpfRedifg the receptor.
sarconma virus pronoter, polyhedrin pronoter, or other
pronoters shown effective for expression in eukaryotic

I ressiQn swyste haye ..mar ker.s t hat
A B R SGER SR R B8 RU T E B YL e T s gmey be cultured
undehyoiiditiyigs favBuiihd sppressian 6f eHeaeeptar) Avidet YOFeb@rad €rom the culture
. reductase, Alternatively, high yield expression )
usingssfandapds tegBriapes, Epy exanple e szgl-émam kedurgrppsp githgrgpechanically or by

osmotidl shgdl ﬁefgﬁebe%% E‘@d}&ﬁ ét(g B?etcgﬁf&ggﬁ %R Eﬁjol 2 gﬁﬁlhg&%})si, the nature and

expression vectors-also I n a repl
sequénencdfi ehichi wilE.deped ,onathgepetiariaro edcombiliang mastislt @nbe recovered.

to.permt selection of, bacteria that harbor . . .
Alteffl@%\gﬁiabﬁhmwm ¢ goteigay, e GEROVPRESIFoTR o fulkyre daediym in which

the rABRBRRANELIR hati@RELBSANBEJ.L he plasmd to al low insertion
of eukaryotic sequences. The particul ar drug

resi stance gene chosen is not critical, any of the
The %:?’ r\}{t%g)?é% r%ﬁe:dtértrci‘e%g? ”egén‘%&?‘é”é alssréssteg%s%rgta %{rﬁety 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 Ca2+) ion flux,
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.
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sequences are optionally chosen such that they do not
interfere with the replication of the DNA in
we@ananysysd c cells, if necessary. Standard tranBEBHEP2008/003156
met hods can be used to produgg bacterial, manmalian,
yeast or insect cell lines that express |arge
guantities of the receptor, which are then purified
The effecty of tthartkat doinpotdsques. thAriinafont b thedebegttr8Wan be measured by
rocedure for |ntrodEC|n forelgn pol ynucl eot i de

exa@@&aewe% thet RAramBeterse Srhpbaye. duwasuttrhlesphysiplegigdl change that
affecttéq?edégﬁ% r Yot 13} CallBP NP RALS L] ﬁ{ésfn?ﬁfehgéq of ROt4PCERBound on the
as S | pOSOITES,

pr ot o ion, electroporation,
receptonsrlmab]eemt th@nme’;hlodsmﬁ thiscinwergionviWhdn e figxcdomdl Cboaﬁgquences are

dete g RSl ST IS oo G BB BS iy s
knov@f Bf tHdze @RHI%H' i@l the " g hﬁ%h%pm Lvblta 5@@EM51tlve dyes, whole cell
necessary that the particular genetfc engi neerin
currents eativisetops effluxe inchiodhild madfers wocys sbﬁumrl tgste mdeptdm @eng expression;
. at e into the host c abl.e
tissuf eul GB<1E BieE Thak aPreBicr Saprropn Gensepplo cartyaiary of biter taste
receptsr gdiles; ClC%dﬁ@ BirdhiPadshs; ¢6ltAge, nieﬁﬁ)r&fe%'b‘iérﬁﬁl 8 &&dugtance changes;
u

may be c ured under conditions favourln? expressi on
¢h

ion, afef@rnblw wdapn o, cajit@hionsflye @ssaes, clgr fexamp me@mrmgr@lcnum levels
usm%édl{;lglrnsieﬁ%qg% g\éés %@H 8 ﬁﬁ%a ﬁFI*(f{l ﬁ;ﬁﬁgfﬂk tal%nné Sin 1rsl’tﬁ%%}(lular second

messbRgcos eudieasn QAMIN) GIEMPC and rimasitpl trﬂiho@pha@d’l (IP5); changes in intracellular
chr omat ogr aphy steps, .the nature. and _sequence of which
calciyn levelsnBeIOGHSEHECEqase gk thedisntlieam assaus arayabe performed on

eSS SRUBKats AR el B0yBERED ISR RS et o o

membeanorftalcnmproéﬂlded byasthndesimethbdsir ed. The activity of

the receptor described herein can be assessed using a

variety of in vitro and in vivo assays to determ ne
PrefdrtédChds@alfor GBIl coupREl RBYpibEAINCRIGEEEIR . thet Ure loaded with ion

measuring |igand binding, secondary nessengers (e.g.
sensigpg/Mdyes @\/p:portp:gcemctontyc&z a;says) iorf idgmtifying rnodulatory compounds

0s atd.on J ranscription levels
chan SR TBE Ve 1aB b€ kBoplss PR Pt v iR opired using an
ion skhdive SUMBmMbESRYWI@EE fluSRECND 1ddlﬁ1t<b’i?§'é§93¢t%l)1 tFer G-protein coupled
present invention to test for the activity of the
recem@réepmlgcupﬁé Gprateing seth enbeiband &istip Gud Fdimgrim Gr-proteins can be
t

used ﬁ‘ﬂfé 459& o chtgstg r{é%g?gxt %{ea?g??gggﬁabo\%gld[%) lﬁfoce REEQQ Sci. USA
88: 1}059@41 005%)i Swdh pharigaothGtprafeimscillow enping rof a(xtnldv Irmge of receptors

can .be u gEg tqQ agssess the influence of a test conpound
to G-gpieindlependept HREI BEIRAES: n the met hods of this

i nvention. When the functional consequences are

determined using intact cells or aninals, these
Recept@m getq‘c&ﬁnoéspic@lly misiases sabisdoyentrintraceiinkar leMervis, e @ indreases in second

led,in

messifern Gt B ' o ylesben iffecellufy SRt B egcium ions. Activation of
somd 8HrelesDEQUPteElectptdrs dtitbluateO R fHRMKESS of BRSMSICrRpRIsBhate through

phos;t)}?osiltpgsergcrr?ecitu?tgd gicri]r?)lyesi(s c:fe;)?liép%gtldylmosuol bisphosphate (Berridge & Irvine
(1984) Nature 312: 315-21). IP;3 in turn stimulates the release of intracellular calcium ion
stores. Thus, a change in cytoplasmic calcium ion levels, 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
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tissue culture cell bitter taste receptor expression;
transcriptional activation of bitter taste receptor
WQ@0984287B% gand bi ndi ng assays; vol tage, nenbr aPE&I/EP2008/003156
potenti al and conductance chgnges; ion, preferably
sodiumor calciumion flux assays, for exanple
nmeasuring calciumlevels using calciumsensitive dyes
it mayulehdesirabley aktBoughl n-nécessarfyyt@ c@nduch aiidessskys in calcium-free buffer,
.intracel |l ul ar second, messengers such_as cAWP, c¢cGWP,
optiozally SyRpgmgted M@hwbﬂa%g pgent)such gs FgEEA, to distinguish fluorescence
' e ¥ ansmtter
reSpd|rn (geiE feeggl;ﬁhkg}nogq tc ‘ﬂgllu]ml %g%gﬁgl;@g@%@%%y be perforned
on intact cells expressing a bitter taste receptor
rmeabi | i.zed cells, or on ne

0 ti.de, on pe r )
In a PRletRA iRl BERy T Sctifas Meqsiirb s epiesiias sl AS2R3S bitter

taste 38&PIos fiffa fetloRRud CRURIIED GEPRREIA! Sudad A 5Ced18, transducin,
that are |loaded wth ion sensitive dyes to report

gustdugingpiroz chorénd tG-prdteinatiehyinks ghe irdeaptorf 0 mgphospholipase C signal

ulatqry c oynds, changes. in the |level of igns in .
wansPaiophelsfare B et 1 U el PRIER opceliBgamain of the
respedfild1 BitRN thstd) réc@pRk tis ¥LpresseIRIY imetie! thASReibEMeE®SBAtprotein. A

i ndicator, respectively. For Gprotein coupled
preferigd epil ding 1s BEKM % abheneh qthestredmmakiareeelblinesarealam greferred such as
CrcFECEREAR, TR o 8 Do G B8 ASAT L DGARAAY changes i
intraddllatar Qi . levid s dwhiShi chablgd\ i8 &espbifel 9o 1AERRionSUE fthe receptor signal

prom scuous G.prateins allow coug:qi ng of a w de range
transgyctiopcRARWRY Wb admpRisTaion akgemataticsihghapsosiaiaswayl. the receptor.
ChanB8$ GPCAP* RGEISVAL 'o%'ﬁoﬁéﬂ@} fahduked ﬂ'sitngaﬁlﬁﬁes%b‘ﬁs@%“ SRbicator dyes and
irntracel lular events, €.g. 1 ncreaseés In secon
fluorommssengegmgs b aatsvityPef thetsignallingl realsade iand tleecimctaakaor decrease of
stoores of calciumions. Activatjon of sone G protein .
that QE0YHY S ToBERK (1B 18° BRI ARlAEORRLCa e dstraningd 5 Aulincd pbove with
respekf to>BRAIBMM@tIbA 0P WiterRRae RERDIR A8Re GotMRE. AR Gespectively indicated
hydrol ysis of phosphatidylinositol bisphosphate. )
percenBdedreasge oRthieragtivigy, (viloieh preNgquires @1qialify] & atggonjsbgojapply mutatis
twrn,stinulates the.release.qf intracellular cal.cium
mutahells" ARdigHat i cert] "REnRHET Mg % e & Qi Abp Y Preferably
the slg@¥Bing, mélecide Gha/dgehd ProafSaivds TR HREHIA Sas besteidroducd mso the cell.
' P3 can be used to assess G protein coupled receptor
The typescaficsH lines | whick atgrnaeferrad are thasedndicated ahooupl ed
receptors may exhibit increased cytoplasm c cal cium
| evel s as a result of contribution from both
In yet ahothere¢thbddiment, ohiccKgadebiudiag alohaust ofahe oéceptans can be employed in

. Ghanne] s, ip.which caseit ma e..desj rahl e, _al t hough )
vitro ﬁ%P&HEJ@égssaEg}:S%reesﬁwép %%%ﬁ%algg%aébm msaLtﬁ_aaﬂw%m@%g to a bitter
taste l?ébfeﬁﬁ"r; orPddridlA 'o'fli_b‘it‘t&%ﬁlas%é‘f%&}?@r, WuéHlafe &Nk &kirAG1RGE Abmain, can

such as EGIA, to distinguish Tluorescence response

be tested in salntgor, i mbelay @i membrahe atachtd tora isolid phase, st alipid. monolayer or

.ln referred enbodi nent eceptor activity is.
vesicleh, Sl olpe BipFBe R dyrenuele A hE s dplare” b, can be observed
using’ ERBRED 1S spéttdsetPiE CRARGeSicE et . Wubfes@nke, Mistk&eAice polarization,
such as Ga 15, @Gl 6, transducin, gustducin, or a

plasraon) nisonancs. pebtasbancehar  rafeetive hiadesc egpt bydiodypamic (e.g. shape),
chrorHQt‘(;EﬁBmc', Qras%?ubq:lit%" &Qgérties, 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
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transduction pathway. |In another aspect of the
i nvention, only the extracellular domain of the
WO 29pd2878% e bitter taste receptor i s expressedPEHER2008/003156
chimeric transnmenbrane fusiogg protein. A preferred
cell line is HEK-293, although other mamualian cell
lines are also preferred such as CHO and COS cell s.
chenivted Woaipionnd afant bses igedt s spiaitiabmidulass ay ¢igafy in the assays of the

inveniogy 5&5&9@? KERGrdac o' Brodiieat BROGIT ol #rogavignal receptor would
enab%'oﬁxgcu lgé@ﬁ&gb‘ﬁ'ttb %al&aﬁxli‘vfﬁ%ll ?éig@tf?)hs(%f fHitds 1‘% c@mPounds The

at associ at es MAt e recepto
assaySafiay bededignedrte sumendmgb Icgaeme:al; libmadesby ragtoirlamngehe: esshy steps and
2+ |nd|€ﬁg yes and fluoronetric i mging., The )
providing gompo ?‘g‘fn&PPYﬁ’i‘ge“ﬁt?PB’d?ﬁth 5560 HTIP e deically run in

paral®] (8lgChie ﬁﬁ@roﬁfer tfoat@6h 'n\ﬁbltolﬁtér IhIAES OB 6tid stﬁ?s@ The skilled person
potential antagoni st can be determ ned as out

will wristeystangi that thers gecmany suppdicisadilibrdries af chemichl cmnnpoemds
taste receptor taste activity. The respectively
i ndi cat ed percent decreases of the activity, which are

Assay€ by ek trin Ginahigdhy tl&%u@lﬁ}hﬁlgwﬂéeﬁﬁngj Gn&RGdsY thad! Afvofve providing a
nut andi s. Addi ti onal | % the term "contacting" has the

combipiprialchgmienl or partidealrew. containiag ablpsgetienber @f aptentigl therapeutic,

or tag@%trco gAlPC uﬁﬁ‘sdﬁ]ﬁ& a%?l go{%ﬁ{p lf‘éﬁq{g %?mgggﬁcgs eﬁl&hlnaqsf'fu{?]egsgz{}e then screened
in onhbe Imare esguyef ey destribed Hebuis etol fidhiBHt thdsabibyay rhférnyﬁds (particular
t her, enbo the |] andbndln donmi ns, of the
cheml@g éa?%?ssorc%\lg? ggseémabg}léalam %Str%clilqﬁa%ql%m gstiygity. The compounds
thus ﬁﬁ:h{lﬁed; I‘:ﬁ{ r{?eegscfeh&’ @ﬁm?&’mﬁﬁ%@m&'} dle{/fgag ﬂldﬁh%rgg r ﬁnal products,
Li gand ng to a ter taste recept or a
or caf tlwntmet\tee rbet astde as ectwipl annqduianm’ﬁ as cem@matdrfal chemical hbrary is a
tracel) ul ar donmi,n, can testedl n,..in a .

collefit, HEr divEihy SHINER soRBauRd BSRuEd Bnoatrer | cheipisal  thesis or

blowgwapkﬁmsxso by \(8RiblifS a nﬂn%playché:ﬁi@albﬂbﬁﬁalﬂg Hdck8” such as reagents.
nodulator to the receptor donmmi n, can be observed

For etzﬁgm@g: @Hinsgeeombingiosie ehﬁ;rugz;iuhbr@'_ﬁaﬂuahtaé pipslypeptideliprary is formed

by co §1n1n%i%§gt0§%%ﬁellnl§ Hgliuqo?r?gre gl?)gg 41‘1\12/121 Iaﬁgfé;( l %%}1}), possible way for a

glverh)cdﬁtpduﬁtaﬂbﬁ‘gﬂ(t gi.g., thbapmber Céfr Qﬁﬁﬁ@g&&@hhca pbllypeptlde compound).
solubility properties, as is _generally known in

Milligpg of shemical pripprignds <an bg syathesiged threwgh sqchecombmatorlal mixing of

chenﬂ&ﬁ%gﬁaiﬁ%b?&%' sts and antagoni sts, of the receptors
can be a snmal | cheni cal conpound, or a biol ogi cal

entity, such as a protein, sugar, nucleic acid or

Prepf'tfﬁ@' g & &Pfﬁq ok PecompaaGral 3}%3%%%%% if"ﬂéswaamdhose of skill

mthé’ﬁ*ﬂaﬁ&né‘ﬁﬁﬁ'e Asedd 1P B¢ Safeli@erdrodul ator or ligand in the
assays of the invention, although know edge of the

i gand speC|f|C|ty of an individual receptor woul d

enable th rson to nmake an ent
tn tog B7eb FreydFef dsseodos36Y S Cetfipotaeiiekdo Serss? 8P sevseal thousand
diffefa6 hdAQFALIrS of GipRRTy indd Siagleh®y bidparttichlaA a6l WYl of a microtiter plate
automating the assay steps and provi ding conpounds

can berusaq %Mwémwag againss atsplegied W@nﬁ@}m@ql‘ulgqoé or, if concentration
or 1n¥:v.¥tﬁllt18§|tin¥ %ffgcté ept"ﬁrl?e! L@Jeg&:ot % snld‘%h? %;fllﬁﬁg ?é;skEO%iIQé Thodulator.

m Cro tes inr %$sa
Thuspearsiiggle 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
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wi |l understand that there are many suppliers of
libraries of chem cal conpounds. Assays may be run in
whk@h/1e81BOUghput screeni ng net hods t hat i nvol VECT/EP2008/003156
providing a conbinatorial chgcal or peptide library
containing a | arge nunber of potential therapeutic, or
up to ﬁ%ﬁ@bo&;ﬁ@g@' H%rér&@@hp@[ﬁdsﬂﬁé ?ﬁﬁﬁé ugihg @ﬂ:gmter%rated systems of the
conpounds uc I'brarres are en screeéned 11T one -or
inventione assays, as described herein, to identify those
l'ibrary nmenbers (particular chem cal species or
subcl asses) that display a desired characteristic
Amag&rhgtyhaeﬁnfzh %ycgimumt%cﬁﬁeasrlér&ﬁrﬁuo% @gn HRMadfhiRr@P directly to 2
ead conmpounds to further devel op nodulators for fina
humasr shjest 40 noodudate, ¢ pembiiiy dittdygasis eflitermativtlyiaguch compounds can be
| at A condi nat ari al chemc Lbrary,is.a
form e R it groBsrte of IRReEong s kP QL B Pagpple. foods,
inclu@ingh gﬁmfaln efsbg alang YrEveREES ﬁlﬁarﬁ’ﬂa@élﬂﬁhlc ?k HitRCORIaE orPiomeopathic
conbi ni ng a nunber of chem cal "buil di ng bl ocks" such
Pfepaiéth'@agents For exanple, a |inear conbinatorial
chem cal library such as a polypeptide library is
formed by conbi ning a set of chem cal building bl ocks
Theréféf’é rapothet dspect Bf &hvee invepHSIS ilsblaendmw ffor the grodedtion of food a food
npound Ienagth (i.e., the nunber of amno acids in

precwrry}a%tsm % 9dHiys @HH)‘OYGM 1p|th%n@de$tl%h%ﬂﬁoeé$tU@&ﬁﬁ@alﬁ@§ the step of
wamiS, BF FARAEEIFL B HOIANED o£ DI BLE5L 3 bl sagoni

obtaiaéible byithe atethiadal of cthee mveation, iMbﬁ{dmhylt}ﬁomh I le*ﬁedvmethylthlourea 2-
those of.skill in the art and nor.e ne

to.be
mercapigbenyimpidazole | qr %gntﬁg%stt quﬁf}ﬁ bﬁ{elgtgg ésgre@f wtltgefoodstuff a food
precdrEMerHSﬂeﬁQl orl éddit%e@ﬁb%damt fle préRRHon Bf FSASRYE PR ferred antagonists
thousand di fferent nmodulators or ligands in a single
used dmthis mathod have abamctursackordisgl to dormula{ 1y oo atettautopiers thereof,
can be used to run a separateg assay against a sel ected
potential nodulator, or, if ¢oncentration or
i ncubation tine effect sPAre bR2observed, every 5-10
wells can test a single m)dul at\pr Thus, a single
standard microtiter plate thn hssay about 100 (e.g.,
96) nodul ators. If 1536 well|l plates are used, then a
single plate can easily assaQ from about 100 to about
00 different conmpounds. It is possible to assay
“'Several different pl ates per day; assay screens forup
R! t msademutedﬁf,r@ﬁ&hé(gr@ﬁ)ﬁcohsﬁs‘tmgecrﬁalk)d;‘rplhenyils attyayh aysioklkel, alkoxy,

usi e ed, systens of. the invention. .
ARG BHERETIPFISHY i ARRUG TSEH] ek oAb gigroaryls optionall
abQsti@aa: be adm nistered directly to a human subj ect
, to nodulate, e.g. inhibit, bitter taste.
R®  Alisecleatedvizém, the group gmmmgsof@éhylbelkreoyln@ll@nﬁu axclonlkyl, alkoxy,

ot her i |ents e tions t bet or al ) .
ORGSR B BB B Aok b 50 R abYs optonaty
beM®ERatd; phar maceuti cal or nutraceutical or

honmeopat hi ¢ preparati ons.

wh

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 (II) or
formula (III) or are a tautomers thereof:
R6 H
1 T
R3” N7 N7 R4 RS NA
H H H

S



Theref ore, another aspect of the invention is a nethod
for the production of food, a food precursor materi al
w@erooades7so ve enpl oyed in the production of foor&T/EP1008/003156
conprising the step of adm xjqng an antagoni st isol ated
by the nethod of the invention or a nodified
ant agoni st obt ai nabl e by the nethods of the invention,
N, N -di ethyl t hi oyriga, N, N -di methyl thi our ea(ig-
mer capt obenzi m dazol e or an antagoni st structurally
rel ated thereto with foodstuff, a food precursor
terial or additive enployed in the production of
oodstuff. Preferred antagonists used in this nethod
R} hayeeRctet rfesth Uhe gwqoc&isrsging @ffaumuhmeﬁﬁ) alkfyn#l; @ycloalkyl, alkoxy,
taut oner s thereof, Rl L R2R NNHH(I) wherein;, Rl
3 i salg@qyéu%dh%t?r@mlﬁ@kgls dpalicyghie sﬁyﬁtﬁg‘ ofylaprg |heteroaryl; optionally
al keowlieq! kynyl, cycloal kyl, al koxy, al koxyal kyl,
heterocycioalkyl, an alicyclic system aryl and
R* heis seleatey lfronofiei groap lcgnmmgtdfnyﬂa@cn RAkyls akkehylc hkkginyl cycloalkyl,

fr t he rou onsji stin al ky kenyl, alk
yﬁﬁn Koxy X PEICERY6 ﬂqﬂeyrm H@tyefa%cvéieam Yanén heteroary;

6§%ﬁghp$§¥§&@m; aryl and heteroaryl; optlonally
stit or Rl and R2 toget her forma

10 R° h ais eeloctyd Fronl thy [groupncoabkisting of Iy dsyesing halogerh eNQ;Q aCMt alkyl, alkenyl,

\Yo) ed d

SreleBliFL O8GRI helFReyai otk Spomlgredie] FYg arvl and
Orhe®drBard; loptibRAIRS substatedof : (H) (111) vvher e| n R3is

sel ected fromthe group consisting of alkyl, alkenyl,

R® 4 iR gelggted ﬁym tbg|gp@4p coabigng of alkWdoatkenydy¢ycloalkyl, alkoxy, alkoxyalkyl

h:l}egerrg rcy ; all gF]Il(?Lyssu%ﬁsz’tarfl aﬁ)igl%%@f:ﬁgén@{mly sabstltuted

15  or widreimR’had g{“qugbtls@fsmhlhe@r@ﬁyclwm@g@ean alitydtic syakeny!
al kyn cl oal kyl, al koxy, al koxyal ky|
or W}P’F‘é%lérl%@‘él Apgapher Torm aicyeloaliyl hgsf;gqcafﬁl\oa%w&; [anghigyclic system, aryl or
hﬁ&%&Qﬁ&K' jqoptionally substituted

wherei

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)

20  or are tautomers thereof:

R7
R8

N
R9 ,’j/gs
R10
Iv)
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"; -NR''COR"; -NR"'CONR'R'?; -NR''S0;A;
-COR"; -SO,NR''R"?; -OOCR"?; -CR®R"OH; 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, heteroaryl, and aralkyl or together

30 form a heteroaryl, or heterocycloalkyl;
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R5 is selected fromthe group consisting of hydrogen,

hal ogen, -NO2; -CN;, al kyl, alkenyl, cycl oal kyl,
wa@bkdaengg73@l koxyal kyl , heterocycl oal kyl , an al i BGEP2D08/003156

system aryl and heteroaryl 49pt|onally substi t ut ed;

R6 is selected fromthe group consisting of alkyl,

al kenyl , cycl oal kyl, al koxy, al koxyal kyl,

R" &t R Isyé’dcﬁahaéﬂendﬂftlyakdlwté‘d iffons yiet gxf@.lpad’ohkxsﬁﬂgi of hydrogen alkyl,
het er oar optionally substituted; or wherein nd
R4a1{<%}§yé»t %bfnsflo%l%lwa heteregxalestiody alkoxsy, agyl, alraﬂ@gmhqt«zroaryl and —

Penj% dWwherein R5 and R6 together forma
cyc het er ocycl oal kyl, an alicyclic system
A arly;l seinctddefrenoﬂ:reygrou;andmstshmg bb alttyl, atkenyl} eytldagkyl, hz&koxy, alkoxyalkyl,

shed | may be present Qqr Fur t her err
S loh By BT R caryhan ey R eae N b
In abdfe(:ﬁﬁﬁhilﬁhg(ll, QII)‘R gllﬂl)lﬂn& ((WH\he grbls:gtg@tst RYRSTEY R‘;] tﬂ-ieREq{f’ R8 R’ R R",
I N n re i.n ac |nsta
R, REBITRELE fhySaty Befecisd e Fraany SreTed et glpied above with
respebiyfértﬁ@ @fethodadfOgatingl 4 fddgbhistuTaE tdrm LdtagofBkt KYs the nrebiRg as defined
OR13 ;: -NRL IR12 ; -COOR13 ; -CONR1 1R12 :; -NRL
abOV‘icoms © -NR1 1COR13 ; -NR1 1CONR1 1R12 ; -NR1 1SCRA;
: -SO2NR1 1R12 :; -00CR 13 ; -CR13R140H R13H

d . f bl y . RY [ h .
R e TR L Co—
or acfaYtWe Cﬁ’@l ﬂﬁXfle p@ﬁﬁ@tﬂiﬂ of fBbdYITY brodﬁ&%ﬁeoﬁl sjféf d above.

het er ocycl oal kyl’, aryl, heteroaryl, and aral kyl or
together forma heteroaryl or heterocycl oal kyI R13

BlttCE &qugsf'zf hgrtlgpfaﬁyaq%ggx‘é ent | l Saglfrﬁxg]ltqu%nf ! %ﬁ?ﬂ t%a?su Ryhich often
haveCatCligaédeint, biket RERC YE Ip@ﬁicmék in @ldesbyYpersdny chiRké ki chronically ill
heteroaryl, and - NR1 1R12 ; and A is selected from

patieptsethigrtastp ca deddsto) s lpclksfof gompliancg with treaémylgmor@gmn In addition in
vete@/a!sﬁ? :%P]pligért%%)éyﬁl kﬁlla J&%lgirsﬁgﬁloql ?)?l llﬁ%*a tin Sék?a%fﬁ)ta&e ticals can be

eroar ona

problematibOVkertfoi¢nd Asthet hspetd d>f) the (1i1\¥dn)10n amd nfdtM)d fdiahe productlon of a
substltuentsRl , R3, R4, R5, _R6, R7, R8, RO,
nutrqqgutfa mgharmggeuq@ comaq;ﬁgthp ﬁgggns[l% t}ffﬁ’ gp}é of é@mgﬂag the antagonist

isolaRQ! hhdydi %&dﬁﬁ@& gi)ﬁ‘rt égdrg%ﬁl 1 fhe ﬂWeﬁﬁBﬁquoﬁfethﬁlEburea N,N’-

respect tot ating an ant adoni st
dimdtlaﬂthﬁcamtea@ane&ap&)hmmmamla rirrag asagdeisi steactaally eclated thereto with

uent urth spect aof he invention is
an aiQaelt pid By et PRt OpribnaseePiegle sgener andlor adjuvants
Prefésisli ! fuy@ee8Rhp SRl tHe §té}?opfd?ﬂ1ﬂ$‘attlhg RhOphdraResitithl composition into a
produ0|ble as stated above.
pharmaceutically acceptable form. Preferred antagonists used in this method have a structure
according to formula (I) or are tautomers thereof,
S
SNP L
N N
H H
@
wherein;
R! is selected from the group consisting of alkyl, alkenyl, alkynyl, cycloalkyl, alkoxy,
alkoxyalkyl, heterocycloalkyl, an alicyclic system, aryl and heteroaryl; optionally
substituted;
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Bitter taste is a particular problemwhen orally
adm ni stering pharmaceuticals, which often have an
wQmoBe2esant bitter taste. In particular in el deCT/BP2008/003156
persons, children and chronigally ill patients this
taste can lead to a lack of conpliance with a
treatnent reginmen. In addition in veterinary
R? applselaicd fasmithe goswd) c&dsﬁ@tiﬁFSdtTa’:lkylo AlkehylDialkyai], to@rélolalkgl alkoxy,
phar maceuti cal s can be problematic. Therefore,
f ukonialkyb pheterogyclpalkyl;, rﬁﬂeﬁ’tl‘?)@hc i systgmyearib gnd dretqrh@ryl optionally
prﬁg&%t qn of a nutraceutical or pharnmaceuti cal
compositirdn conprising the step of adm xing the
or antagonist isolated and/or nodified by the met hod of
the, invention, N, N -diethylthiourea,

R' ang Rxiog @Irﬁoatarael&tergcmaélsﬂt R o W) Ky R —
Moréa'grtee s an fs't’scﬁ#érl% ledis rrﬁeltﬁ'&ﬁﬂa%haegt%c?m@”altc@orﬂﬁlgat‘atfo%ﬁula (II) or

t I ona armaceut 1 cal
formalaq @) @birea tatomerns thmeldfor adJ uvants. Prefer abI Y,
further conprising the step of fornulating the
phar maceut i cal CCESI tion into a phar nRé N Y

acceptable form HKreferred antagonists used:in i's
met hod have_a~st uresaccording to f (1 [
are tautoffers tgfre SV R2 NN HH ) wh reir® RL
is selected fromthe group consi sting of alkyl,

al kenyl , aIkynyI,Igycloalkyl, al koxy, alkoxxﬁikyl
heterocycloalkyl n alicyclic system aryl 3
heteroaryl; optionally substituted; R2 is selected from
t he group consisting of alkyl, alkenyl, alkynyl,

whergile| oal kyl, al koxy, al koxyal kyl, heterocycl oal kyl, an

R® alisGfelica Syt Iglé‘ii}y Eoﬁﬁm@e&eﬂﬁﬂr ﬁlkenﬂptallﬁﬂﬂ |c)ycloalkyl alkoxy,

substituted; or t oget her
healhcvx)@ikyll,ohﬂlzgﬂcyclaﬁlkal, i agyeh%@hg ysms@m, oarryh enérheigroaryl; optionally
4?13 f erred antagoni sts used in this nmethod have a
Y 8 according to formula (I1) or formula (I11)

R* Orls%él%ck’éd tfrdth eeegdup Rendalng dfl Hydrddeh) élkfﬁh nalkehil, BB(yh??l cycloalkyl,
sel ected fromthe group consisting, of alk al ken
al ¥yerpi. | alkgxyadayli yheteregyelpalkyl, an alicyclic system aryl ancf 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
heteroaryl; optionally substituted;

R® is selected from the group consisting of alkyl, alkenyl, cycloalkyl, alkoxy, alkoxyalkyl,
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, heterocycloalkyl, an alicyclic system, aryl or
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:
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al koxyal kyl , heterocycl oal kyl, an alicyclic system
aryl and heteroaryl; optionally substituted; R4 is
W@ 008428380 f rom t he group consi sting of hydr ogePCT/&PXY8$/003156

al kenyl, al kynyl, cycl oal kyl4g al koxy, al koxyal kyl,
het er ocycl oal kyl, an alicyclic system aryl and
heteroaryl; optionally substituted R5 is selected from
t he group consisting of hle?ogen, hal ogen, -NO ; -CN;
al kyl, al kenyl, cycl al kox al koxyal kyl ,
heterocycloalkyl an a i em aryl and
heteroaryl; opti onal ly s R6 i s selected
fromthe group consisti al kenyl ,
cycl oal kyl , al koxy, a?goxyalkyl heﬁ%rocycloalkyl an
alicyclic system aryl andRhgteroaryI optionally
substituted; or wherein R3 and R4 together forma
het er ocycl oal kyl, or an ali cycdlvn(‘ system or wherein
R5 and R6 together forma cycl oal ky

whergigt er ocycl oal kyl , an alicyclic systen1 aryl or

7 er.aarmb ; d e ' -

R, l{r:gtR ggag"e are eatcHQn%leu"g ?ﬁieﬁ&érﬁ& %?ler&e fr Ztgg %xel{pnceonsxstmg of

us}@mr@enn Hahdgen et hpmiuhame Fa Gl anctourE a«agr diNg -OR"%; -NR''R';

o G AR AT BRI e s
selgsi edso,RR! R, —@@@'ﬁ” ¢ Cdl%"f'ﬁt“mﬂ K’ﬁoﬁyﬂlﬁ% %ﬁ‘eferably hydrogen;

hal ogen’ i n particular F, d,
R anoRRY is ed‘sll?]mdé?ibﬁdentl-ycmai ﬁom@ohmnslsumf hydrogen, alkyl,

1%1 lkg@im%é heterwe%@\l Rla:zg}ngﬁ%éimaﬁé g&fﬂ or together

an@nﬁameseryawneday&@emsmylm 1 and R12 is each
i nde endently sel ected from’t he %1oup consi sting of
th

R :mdngggneacm1n9¢pené¢rnbln§qlect@d kprmy the gwpmnﬁlyung of hydrogen, alkyl,

¢ Bt kG el s P RPN, kGRS PSRl Yaeronrs, and -

anNRF‘\’RéP ‘iapdeach i ndependent ly sel ected from t he group
consi sting of hydr ogen, . al kyl, al kenyl , %
A cysiselsrtRg fromhtherepsy eqnsisting pf alkylc alkynylamloa %.Yl atligxy, alkoxyalkyl,

h n
eﬁé‘iér% p&acné sig% %1?&'}"3& %;F?c{rﬁy f%d‘khgke; f@ﬁ%lfyr QBLtituted.
In almvkcfmulad @Qx(ym (mo,, ande( &) dwmbmwsk aR AR dV;:RF,cR R, R, R,

R, ﬁnfgbglﬁe o rﬁﬂa zfsn%‘}ef t 8$¥¥Heqecf gr}c* é)arllgéh \?? rqugttnganmgs indicated
aboveURRE It 4Bt & BRE: mBhod % isblatingan ﬁ@agoﬁ?st. R &’ antagonist has the

meaning as defined above.

Also comprised is a nutraceutical or pharmaceutical composition 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

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

extent of any adverse side-effects that accompany the administration of a particular
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R1I0 , R1 1, R12, R13 , R14 , and A have the preferred
and particularly preferred nmeani ngs indicated above
WQReR/12893pect to the nethod of isolating an anPGEyBP1088/003156

The term ant agoni st has the‘ﬁfaning as defined above.

Al so conprised is a nutraceutlical or pharnmaceutica

conposi tion produci bl e according to the nethod of the
comﬂoﬁﬁ& AL ‘i’ﬁbnﬂ%ﬁfﬂ’ béfdtd)GhehTAR2RES %%g@ﬁfsfsaﬂwtdhﬁi%ltﬂﬂth%urea and 2-

har'maceutical |y active agent, and optionally oné or

mercm[ntobemhmdaade uam aetl alsyagamsadbabhman. hitter ¢astearegeptor hTAS2R38 at low

uvant ceut i , nutraceutica
concIiBRT  TEEG D SHREE: b aBELDHbioRrh 6 siyocturally related
antag%ﬁisfm‘ils ﬁ@ﬁ%ﬁﬁp%bﬁx@rls@ﬁl A HikkacRhtidal @ r GHapEREEAl Ccomposition, in
qgoun of present invention to be taken orally nust
food,be ad fprwemr matesipl o tfoed mddiivecinas qoesmw@@numghﬁethan 3 mM,

prefeaag)?%mhﬁéﬁfl ellbﬁgl ruega ?’ul?ljgﬁ thsﬁ% \ghYIar c%ncentratlon of 2-

mercﬁﬁt@blérﬁirﬁfd‘iz(ﬁe @r b@@u@tﬁi&l@&@lﬁﬁd aMEguhiet isdighe Xli@rﬂ 0bfM, preferably
adverse side-effects that acconpany the
hlgh%df\;}ﬂn@ s mMs more prefesally highsuthandgmbund. As nenti oned
before, the hTAS2R38 antagonists N, N - dlnethylthlourea

and 2- mercaptobenzi m dazol e can act as agonli
A furibgreaspest of 1 Rrasane invepERn trthe waesoiregantagqnéty of Tas2H38 bitter taste

rece ﬁcﬁ@h&g %aﬁflf ﬁlc-gﬁﬁﬁ {PIhe mdh&a %@gﬁ%ﬁbn or a mdodlﬁed antagonist of

oure or a structurally rel
hTASIR}&]pmdatlbld a:cprchexﬁ@tcaﬁieyncthnqb of gedinventidneto reduce or suppress bitter

nut raceuti cal or tic 0Si . on [ od,
taste Qb5 sp s Gitgoiastds BRATSIRO S U Bl dhe PIUET fafeeceptor hTASZR3S.
This ‘i%@ Cfﬁﬂﬁéraﬂrbfwam* QBﬁfprlfs&aﬂlee’US'é'Mf 1 nﬁpﬁfe@? bkt &€ 'oft Afltraceutical

preferably higher than 30 The concentration
compufsitdn, nﬁaqﬂnpm@enmahcdamosmom ofafoedy efca deasd plycmreoxatr@ts:rlal orof a

food BARYE. e st U5F rectrapopisk B b R SER TR PR (0 or s

tautoRfR Bedredtf the present invention is the use of an
antagonlst of hTAS2R38 bitter taste receptor activity
i sol ated according to the nmethod of the invention or a
modi fi ed antagoni st of RKAS2IKE8 pwoduci bl e accordi ng
to the nmethod of the inve 0 reduce or suppress
bitter taste. In this useﬁt$ Bftter taste is
preferably nediated by the bitter taste receptor
hTAS2R38. This use further p(leferably conprises the
use of to suppress bitter taste of a nutraceutica
whetellinosi tion, of a pharmaceutical conposition, of food,
R' OfisaefRRd REMCHE %g()uﬂr@&%‘iétﬁ&lg & alk‘fll alkeRPd aBdaiyt, i 4Rloalkyl, alkoxy,
a preferred use the ‘antagonist has a structureée
acdkoxbraﬂgfl,t betercpeloalkyl, )amplicyclia systemonaryl tandrhetdroargl;Roptionally

subst'ﬁ%tew;

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

(I1I) or is a tautomer thereof:
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HH(l) wherein; RL is selected fromthe group
consi sting of al kyl, al kenyl, al kynyl, cycl oal kyl,

WQRWaMg873&al koxyal kyl , heterocycl oal kyl, an al i B§EEP2908/003156

system aryl and heteroaryl; 9(5)ti onal Iy substituted;
R2 is selected fromthe group consisting of alkyl,

al kenyl, al kynyl, cycl oal kyl, al koxy, alegé)xyaI kyH

het erocycl oal kyl, 8n alicyclic system ary

heteroaryl; optionflly substituted; or RL and R2
toget her fogm et epgcyhgal kyl, an al i &em
or heteroaryl. Ipp a mpre preferred use the anti@ggoni st
has a structure according to forrmula (I1) or fornula
(I'11) or is a taut®per thereof:(H (111) whe(Bhn R3 is
sel ected fromthe group consisting of alkyl, alkenyl,
al kynyl, cycl oal kyl, al koxy, al koxyal kyl,

whdi&her ocycl oal kyl, an alicyclic system aryl and

R3

R6

heteroaryl; optionally substituted; R4 is selected
f r amstleeted rfmm tho gsiupt congisting f dillgdealkemylk glkynyl, lkegclphlkyl, alkoxy,

ﬁlei(%lf‘{v}%’ﬁwg e&vplé%léﬂalg E%Z?lllcg’lcgoggtw laﬁ,r% a%‘q,] aleteroaryl' optionally

hetsabganiel; optionally substituted RS is sel ect ed from
t he group consisting of hydro% hal ogen, - - CN;
al kg Seleeted &gy thegreup gonsjating it lydipgen) alkyly alknyyl alkynyl, cycloalkyl,

et aRa RO BB EREIE, BChRRHIC WaehCoryl and heteroaryl
f r ayptioh&llygsubgitueansi sti ng of aI kyl , al kenyl,

cycloalkyl al koxy, alkox%glk heterocycloalky an
aI .1&9@9@@ 9B} BFETOHP,qONES Iprdsegepy halggn, crh%Qzls yCN‘ alkyl, alkenyl,

Ho‘%l%ﬁoak‘é{/(?l,"“ag{o%gﬁkag ﬁé?&ogfbl&aq thﬁf ali ¥stem aryl and

het roc , icyclic sy em or ere
R5 letstodz$l; optiendilyrsubstitoied; cycl oal kyl ,

notispOEdsH Fomihe erihydnss %%fia&?é“l%é”nﬁ& loabfideslore atkoxyalkyl,
MayhepGoR BB, 81 alR9Elic §ydtedn,fayitdng lheef@etrgr bptonsH sbbﬁltuted

ant agoni St as a structure according t ornul a

or wher¢in Ry 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.

In a further preferred use the antagonist has a structure according to formula (IV) or is a

tautomer thereof:
R7
R8 H
N
Nks
R9 H
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 -NO,; -CN; -ORB; -NR”RIZ;
-COOR"; -CONR''R'?; -NR"'COR"; -NR''COR"3; -NR!'CONR''R'%, -NR!!S0,A;
-COR"; -SO,NR!'R"%; -OOCR"?; -CR!>R*OH; R">OH and A, preferably hydrogen;
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tautonmer thereof: (1V) wherein R7, R8, RO and R10 are

in each instance i ndependently selected fromthe group
wa@omsilzg7sng of hydrogen, hal ogen, in parti cul aPCHFEPI00§/003156

Br or I; -NQ2; -CN, -OR13 ; sNR1 1R12 ; -COOR13 ;

-CONRL11R12 ; -NR1 1COR13 ; -NR1 1COR13 ; -NR1 1CONRL

1R12 ; -NRl 1SQ2A; -COR13 ; -SO2NR11R12 ; -OQOCR13 ;

R'" an@RABRL4Gch iﬁa%&ﬂam@ Rlecprdefromatieygrouplrcogsitingl oft hgddgen, alkyl
R12 is each in erg,endently sel ect ed %rbomt he lf%up yaroe 7

c onksnyliaflgynat, axglenbiyb rhetegpqrgloallyl, kaéhlyhetemamﬂnymd aralkyl or together
CY, I aryl, heteroaryl, and
f%}—,ﬁ% Héyéroﬂrgptof h&@%%g@r@#lg iﬁet eroaryl, or

R dmdt RI“osy@bbah&qﬁenddai@ @Ilkdztdalﬁotrstheag)bup rcdﬁﬁeuin:gebf |hydrogen alkyl,
sel ect d from t he up consisting of hydrogen, al kyl,
al3tksyls a qu»rfyvrzl,oaﬂvgmﬂngMc loafieil. 3 kexe bty ikl “heteroaryl, and —
al RXR 2. %gl aral kyl, heteroaryl, and - NRl 1R12 ;
and A i $%Sel ected fromthe group consisting of alkyl,

A allkeaeldctedcﬁmﬂnoab keybup ednkmmg, oﬁhlk}dxyﬂthﬁ(}yl ¢ycloalkyl, alkoxy, alkoxyalkyl,

I t I .
DG SR R HE LT obb Fhirse
In abé\le)fornﬁdlzls)(l) (1l (111) aaaajl\()lthe subft@ueitslo' Rf‘,uénR“s RRIR®, R2,R%, R°, R°, R,

12 R R3 , Rl RL.1, R12,. R13 4 :
R R R a0 B i Breees B PG B AT BEs S sbove with
respeffetarthé grthiod dif dsul Ridg 2l neagvnisth The spr@ Cintdgonitthiers d meshind as defined

b i sol ating an antagoni st. The term antagoni st has the
a%%eani ng as defined above. The following figures and
exanples are merely illustrative of the present
invention and should not be construed.to limt the
The &ellgyangrtigues prd entmples 3¢ imerrlatlbyrave Rk the ,ﬂé%a@dmventmn and

rd, ef S t
shoufd e iy W limfPAb scoleof UG A BAIGRERy e appended
claimssnhagpmayts. The N-C=S noiety is highlighted by a red
circle. Fig. 2 Averaged (n=3) concentrations responses
of the TAS2R38 antagonists on cells transfected with
TAS2R38- PAV cDNA. Fig. 3 TAS2R38 antagoni sts inhibit
the responses of TAS2R38 transf ect ed cells to
structural |y dBuefBesd 08 e Eampasian d e
stinmulated wwth 0.03 raM propylth| our aci I (PROP), 0.03
nmM Phenyl t hi ourea (PTC) or 1 raM nethi m dazol e (MET)
Fig. €i0HRicat@i@uRs of thec PABDR3S haagomisth PHE WNE=S moiety is highlighted by

di met hl yt hi ourea (DMIU), 5 niV
a red circle.

Fig. 2 Averaged (n=3) concentrations responses of the TAS2R38 antagonists on cells
transfected with TAS2R38- PAV cDNA.

Fig. 3 TAS2R38 antagonists inhibit the responses of TAS2R38 transfected cells to
structurally divergent TAS2R38 agonists. Cells were stimulated with 0.03 mM
propylthiouracil (PROP), 0.03 mM Phenylthiourea (PTC) or 1 mM methimidazole
(MET) either alone or in combination with 20 mM dimethlythiourea (DMTU), 5 mM
diethylthiourea (DETU) or 0.1 mM mercaptobenzimidazole (MBI). C1 denotes the
response upon mock stimulation with bath solution. Similar results were obtained in

two additional experiments.



10

15

20

25

30

di et hyl t hi ourea (DETU) or 0.1 nM nercaptobenzi m dazol e

(MBlI). O denotes the response upon nock stinulation
wowak/1ssh sol ution. Simlar results were obt aPeEEP1008/003156

two additional experinents.Fyg. 4 TAS2R38 antagonists

do not alter the response of hTAS2R16 or mlas2r5

transfected cells. TAS2R16 and Tas2r5 transfected

Fig. 4eTAS2R88 antaporists db @dt altdrhheltespeise of hFABDR1H oﬁﬁﬂ" as2r5 transfected
cycl ohexini de concentrations either alone or as

m s&llsr EARZR |0 and haaler ransioated erllsavere m@atednglfferent salicin and
RS T doR SRS A

e xhieretngthibarea I(DMTIH) AuwaMadiethydfibaed G)E’ﬂ@ﬂn 0l mM
differ en di. et t hj ea concentrations (DETU) on the
r eglﬁffﬁg@ gHzim ém @@@&ré 8vEREdOvEp efnleast three experiments.
sitimulation with propylthiouracil (PROP), or
Phenyl t hi ourea (PTC). Exanpl es Exanple 1: Human
Fig. §AS2&3gcdEifents @adpaf diffetdne di@mylthmumaﬁonbtrﬁratieneﬁI)BTU) on the

f d t f
{ nsPRe o SO R AR5 E ca Bt BPoaton R o e
of (HRGP), 6£ PRAdyRAurddQPYRSPt | de and a herpes si npl ex
virus glycoprotein D (HSV) epitope at its C term nus

(Bufe B., et al. (2002) Nat Genet 32:397- 401). The

constructs were transi ently transfected into hunan

enbryoni ¢ ki dney (HEK)-293T cells that stably express

the chimeric G protein sulBuahipldslébgust 44 (Ueda T., et

al. (2003) J Neurosci 23:7376 -7380) using

Li pof ectam ne 2000 (Invitrogen). They were then seeded
Exarﬁ‘ﬁle? density of -20-30% and transfected at -60%

confluency in 96-well microtiter plate (G einer)
Human SARPRES ¢DNAsrencéding tlE&)P)}LV[}'drmscbfnthe (rSteptoa-wisdfuse@hvith a plasma

RS ATESLIE SXRSLLTENL S oL Iy o0 SO el
recorRBifhfeHdly Yﬁe Qﬁ@rh E’ii'f)ésoﬁﬂﬁ‘i’exzélnfszgl?cé;ﬁbﬁ[n Bsg-?s‘gjéﬂ&dbe at its C

as descri pr evi o
termiBug |(Bufk5B. 3@2&322@)2) Mstﬁmtets 3289WN dPhech)nswgcte were transiently

transgeiggewe H@G}Qﬁj ga o S Gt edmg@ o'euxtglf_]egg 1163 chimeric

G-prbi¥ird Isummesmghszw (UBa& ar. et el. amoapquemaﬁasm/eB% —7380) using
i ndependent experinments and processed with SigmaPl o

L1p0€es,tassgle 2060P daviggpen)i dienf wergsticn e@s@ﬁdsét @udensyy the20 -30% and
trans?e%?éﬁo%nt@r’/emé(?rgﬂ%gﬁ ?8’ 3&‘?121}1?%{)} ?@r g Irgfe}lggf coated with 10 pg / ml

Polyb}ub‘@g{eo ufSdgrhh-uadestnenCealc{udk/ Fmagihg F@)(f)eﬁ'ﬁ)lentan dlsing an automated
base| i.ne noi se was stJFbtract ed, ExangRg 2: During
feclaDexig

fluorepetricimaging pate relen iy s) Mg eRJ@Hs b mséf%rmed 24-32h
later | &Ly 89 RO idRSHRUUAY @HFe 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 KCl, 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
compounds were corrected for and normalized to background fluorescence (AF/F= (F-F()/Fy),

and baseline noise was subtracted.
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conmpounds that contain an N-C=S noiety, which is a
hal | mark of TAS2R38 agoni sts. Interestingly,
walc@shyd78hi our ea, al though it has the N C=S noPEI/¥P2008/003156
(Fig.l), did not activate theyreceptor at any tested
concentration (Fig. 2). Two ot her conpounds,
di met hyl t hi ourea and ner capt obenzi m dazol e that al so
Exaiplé@: an N-C=S noiety (Fig. 1) could activate the
receptor only at low to concentrations (EC50 of 0.5 niM
During, ;heath@pﬁ?@qq@gﬁgalygﬁ ®f TAS3RA8 gagonists we identified and tested various
b I : [ ok, of .
comfFhBE bR BT APRACES, R, SO B alimarky o6, TAS2B3g agonises.
Interelnmglyd dpsthyl dridure s ilihbughn itdas tthe NsCg8 ahoiaiyp(Fig. UJ&lid not activate the

Fig.2). Simlarly, application of . .
receﬁ(f%rr gta@'%yol@féwzﬂ GANGERtEAtioN; (Fig ohlc d Mo atheo RemARHdS, dingtyylthiourea and

3 r e 0 : e r
e BRI A bad S000558) GPFTIIELTTN e s
only datnismh ytd t doincentsdionsli (EChy lof hi.H undh fandimethylthiourea and 1.0 uM for
mer capt obenzi m dazol e are capahle of inhibiting th
merdABlo BB OIS, PRGBGSR LT i eareeR iy ppus? mM led
to aafosé %Pgﬁ&rﬁt %(lhﬁtibh ofStHeUSibhdI2Ahitdiy ]EFENN SIARZRRBapplication of

agoni sts_propyl thiouracil, “phenylthi ourea and
mercaptohenvimadagdle in Koncgbirgtionstabave pp LMe promsurced]yaedueedithe tesponse of

ists, diethylthioure di met hyl t hi ourea and
TAS%@%éeﬁf%tﬂéﬁ@rﬁsﬁ%cﬁléﬁﬁﬁﬁ)bi ted the responses of all
tested agonist (Fig.3). Exanple 4: To examne if the
i nhibition was specific for TAS2R38 or if other bitter

Examplgdpt ors were al so inhibited we next tested these

To BINASRL Sk pURBILS SEAVEHARLS ol Se BB MIBSARIA capaic o
inhibTiRg2fR3 &espohse bﬁsqheﬂ§ASQR3|Gng1$i(sjteXW Iﬁ@&ité@edﬁﬁé&ﬁlﬁi)ﬂﬁres with the
nras2r5 to thej nate |igapds salicin or. ..
stmcey@fb%%gﬁwdﬁﬁ&é%gﬁ Beonists emaﬂwu@ﬁv, ghenyfiiopsragpd methimidazole,
oni st.s.i o | nhichi '
NorsB SRR AR N o901 S, A b DB i and
mercaptobénzisiazole ynlebitetthe oéspdnses lof bl héstadraganist (Fig.3).
di met hyl t hi ourea and ner capt obenzi m dazole is TAS2R38
specific. Exanple 5: To further investigate the

Exafigleani sm of the inhibition of TAS2ZR38 we exami ned the
ef fect of increasing diethylthiourea concentrati ons on

To exaruing df theriabibisranewauspasificofor JisyAR 3Brorcifiother bittgndeceptors were also

— ' Fi.g. | Acreasi r.af i

i RETYL BLPHE. L0y Blon RESCERIL EARIETNiR) RS Bhasoric o

mTas2ab UBScdnrastoloethy loblséroed effe¢tECaOT AS2 RIS ki kd¥ipohed cells expressing
alone 1.4 0.9 m\/g phenylthiourea + 0.25 nM | .

hTARRIG 91 ifiagiroda theig cogrmteligands sakitia oy icy elpBenigude, wgs got altered by

. . > simlar |
oy G PRIl B Ehen Bl ARt o rasonss
(Fig.al)oThkis Hethofstatedthaptherighibitoxyueféert of Gieftfylthiddurea, dimethylthiourea and

mercgllat% Q Zlirgnhda%]lre ST RS%RES gﬂé\éﬁﬁc.

Example 5:

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 diethylthiourea lead to a clear right shift
of the ECso values for phenylthiourea (ECsy of phenylthiourea alone 1.4 +0.9 pM,
phenylthiourea + 0.25 mM diethylthiourea 2.8 +0.8 uM, and phenylthiourea + 0.5 mM
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and phenylthiourea + 0.5 nM diethylthiourea 6.3 3.9

mV). Notably, the right shift in EC50 val ues was al so
wac@sirpersd ed a pronounced reduction of the si gpel/EP2008/003156

anpl i tudes that could not bes @bollshed by i ncreasing

agoni st concentrations (Fig. The cl ear reduction

of the maxi mal obtai nabl e S|gnal anpl i tudes suggests

dlethS'fiHibuﬂa'aeft Ryt i gmr eR safifler ASulRwal dMShed ifsr beijhhfo@facxl (ECso of
of PROP and PTC. This in turn suggests that bi t or

phenbltlmguwg adoneel. |1§:Qa|$ M\érlelwmyhhleme@we%’édn% dleﬂbﬁmwgea 34 £2.50M,

and PHshSieibuispoct sa Py iiesd O THERMENy BT C B in in EC

valuddywaregdss hc\b@nﬁﬂﬁiéﬂ radproMbuince®redudeion bh tHal sﬁgﬂal *amibﬁhnﬁs that could not
site on the agonist binding site of PROP a

be altished by ivgreasing agenisfe@neesitiations diig-ny- hhe %lﬁ%rargéwt@p qffthe maximal
obtalgla-@?erﬁg’%} ag*niﬁl?%dgé% g eslfsgﬁlgﬁ:c:io ag‘fﬁ%du\féef XctF nSJélle!élg%skEﬁ inhibitor of

PROPeind T Thioin tthS@gestp theo shiilsitary glrmlfmg ila:) is different from the agonist
pol ynu Ieotide en Stﬁ%hgeaSt the mat ure form of
st

blnd{ngeslts )}JM plisshexplanption Jok fheobserved right shift in
the EEQWaIUeS c;ﬁeot ! ngatlgﬁ c n&gkra‘ﬁ@ tyrblf%@ﬁﬁﬁﬁiﬁ)r Wdlﬁ%sft@ 8n the agonist

codi ng nuc sequence as shown in
bindmgcitdioi GROP dnddSECt he mature form of t he poI ypepti de;
(d) pol ynucl eoti de encoding a fragment or derivative
of a pol ypepti de encoded by a pol ynucl eoti de of any
one of (a) to (b), wherein in said derivative one or
nore am no acid residues are conservatively
substituted conpared to said pol ypeptide, and said
fragment or derivative has hTAS2R38 bitter taste
receptor activity; (d) polynucleotide which is an
ort hol og of the pol ynucl eoti de sequences shown in SEQ
ID NO 1 encoding at |east the mature form of the
corresponding bitter taste receptor; (e)
pol ynucl eoti de whi ch encodes a pol ypepti de havi ng
hTAS2R38 bitter taste receptor activity, and where
said polypeptide is at | east 80%identical to a
pol ypepti de as shown in SEQ ID NO 2; conprising the
steps: (1) contacting a bitter taste receptor encoded
by sai d pol ynucl eotide or a host cell genetically
engi neered with said pol ynucleotide or with a vector
contai ning said pol ynucleotide to express said bitter
taste receptor with a potenti al



ant agoni st or a pharmaceutically acceptable salt
t hereof having a structure according to fornmula (1) or

w0 2008/12878¢ oner thereof, RL R2Z NN HH (1) wheP€l/BRPR8/003156
is selected fromthe groupssonsisting of alkyl,
al kenyl , al kynyl, cycl oald%/i[!IMgl koxy, al koxyal kyl ,
het erocycl oal kyl, an ali ystem aryl and
heteroaryl; optionally substituted; R2 is selected
fromthe group consisting of alkyl, alkenyl, alkynyl,

CXCIetHolYfor i8bILEXY andartssonddt KOl nTASIRE® BitdrombieYlecebr activity,
alicyclic system aryl and heteroaryl; optionally

swhberein theebitten tasgl regaptords coemieddry & qrodymucleotide selected from the
het er ¢l.oal kyl , an alicyclic systemor heteroaryl;
(%)0“8§§%S|1?Hnﬁi°g whet her the potential antagoni st

| @hi bi pslyhlidedtidetetodiag heleh® GRPInAfur@ firinvf the pf)@keptide having the
isolating a potential antagonist that reduces the
act i vi dpngracKirsegnemg asshonn it 8EQHD MQ: Agoni st of

hAAS2 ruck | g oni enein -

pigl(}\or %cgﬁé%gnm@gn%%&%ﬁl& %Or&% ? é‘ﬁgost?ag: p&l@%ncse :%dglﬁ“& et SEQ ID
t ast e Néxdpnooding askhst thosatueetdrm of thopodlapémidepi t h an

agoni st of bitter taste receptor hTAS2R38 or .

s _uctEHI&‘PH‘C&OF‘QF SPerfling g dfagmephen despvatize of Reofmenidr grcoded by
claimd, om%f:ﬁlbﬁdé BE aA9 L St (Q% tP tﬁgS Wheltdn iff sﬁﬁgcfeq{vgfive one or

hTAS2R38 I's sel ected fromthe group consisting

acet hyprd @uﬁ@ca,acid, Msﬂiunetakwlcbhsevfabivahzn‘svdrsﬁnﬁbd compared to said
krl- etd Ih)F/)F? E?gclzﬂtﬁ Igg%ﬁg%af#\l nfgraz%ﬁ_lenttz rl(sggr?\_fe}u}l/leoggse%TAS2R38 bitter taste
met hy| redeptbt fodvagi | . N-nmet hyl t hi our ea,

phenyl t hi ocar bam de (PTC), 6-phenyl-2- thiouracil, _
5 r oppelypudlentislgreleich is @ prtlspog obthetmobynuglsiotid¢ FeoPhces shown in
tetra j.ourea,,. thi.gac m_d hi oagetanilid, .. .
and 2. SRR NG RBie y GV M e pind BE ™ Prigsbodine biter
wher ei tastekecepebrR2 are identical. 4. Method of any of

claims 1 to 3, wherein the potential bitter taste

r & ept BRlyRIcAessdggwhich aggsadest a pelypspiide baving 'ERReRIR bijter taste
to f orf&%ﬂoﬂ la!:t)vig); a8 W8 shld bglyﬁéptfd?: id dtaE4PBR%% identical to a

polypeptide as shown in SEQ ID NO: 2;

comprising the steps:

1) contacting a bitter taste receptor encoded by said polynucleotide 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 (I) or is a tautomer thereof,

ri A Re
N N
H H
M

wherein;



thereof: whereinR3 is selected fromthe group

consi sting of hydrogen, al kyl, alkenyl, alkynyl,
weyoBoz78y | , al koxy, al koxyal kyl, heterocycl oaPKIEP20881003156

alicyclic system aryl and shet er oaryl ; optionally

substigu n n

of hy dlgoxgses%lecg t’rcﬁn%ﬁ g gdcotlglgtﬁﬂﬁlgfalﬁg eﬁ ak%lﬂ/l %ycloalkyl

al koxy, ald{mmld{wxyanqﬂ eheeylyclahlkyl,, araraha!yclwcswwm aryl and
system aryl and heter ogl yI ; 'qutdi onal Iy substituted R5
i s sel ect difterpdil: ORBoRRl bstdHEdst i ng of hydr ogen,

hal og I I

al kox;e/f;02 5 %%‘ﬁﬁﬂl‘ tﬁuhg%gélp o%b%ﬁ% ﬂf %Kﬂé%ﬂéghylé%ﬁy%l’ cycloalkyl,
system arqtkomchlhcet)aﬂq:h,r Weterapptloalkgl, | 3n slibgtlid vysteln, aryl and
R6 is selected f on1th u nsisting of alkyl,

al kenyl , 3}%‘?8%‘?’ pPHong ﬁl%'go%l"?? tl?'%ﬂeaoxyal kyl ,

het er qgycl oal kyl, an alicyclic system aryl and
het eroaryl ; opti onaIIy substituted; or wherein R3 and
R4 t odé‘t anerR together ﬂoan@rlmqrod;malklwl anpalicyolia$yistone bt keteroaryl;

sy t earqeﬁ?{nlr\ﬁﬁgtr\’gl}eg% RSP%%% l,alt g%qrh?s&)}gﬂbg]s E%Pléﬁr taste receptor

aryl ogctlbqperoaryl and the bond indicated by the
dashed line may be present or not. 5. Method of any
ciSai neisalating 4 petentiel rantagenisbt At |raq1ucam@agon¢t§tltyha>§ hTAS2R38

str uct

L uc i RuAEa 8y oh oS GRS A oo Shcktall PRIt

| whérainqerior Netmpemitandy yndied aefodred:pf(npmld bitteg ta3tedreceptor or said host
COI’]SI sting of I§1/drogen hal o in particul ar

gellgis cpntap en: agogﬁ&gf bi er me KaRgpior hTé%&fg ’o)r%.l structurally

R, RA2 tiereiRl 1CORI3 ;| -NRL 1CORI3 ; -NRL 1CONRL
TR agbif el o013 | scoNR TR12 . ~00CR 13 ;

- CR13R140H; R13C]—| and A; R1 1 and R12 is each

BRI S i SR BTy Po0 B SR hrason i
helLEacyYsih A gﬁbhﬁ c&witmghﬁtasétﬁﬁ&mbureand NalihdthyItHibformamide, N,
together forma heteroaryl het er ocycl oal kyl ; R13

aIN ddmﬂnylﬁn@aem |N;Ne19éwd@x¢tthgpum ebteshlylfhiounea,haneshisazol, 4(6)-
h k keny k
SeRsEr i RuRhy CGBSE Ml oS R apBhia by, ophenyio-

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

thioacetamide, thioacetanilid, and 2-thiobarbituric acid.

Method of claim 1 or 2, wherein R' and R? are identical.

Method of any of claims 1 to 3, wherein the potential bitter taste receptor hTAS2R38

antagonist has a structure according to formula (II) or formula (III) or is a tautomer

S RGT N
N /U\ P R5 : /&

R3 N N R4
H H

thereof:

(1) (IID)

wherein



heteroaryl, and -NR 1 1R12 ; and Ais selected from

the group consisting of al kyl, al kenyl, cycl oal kyl,
w@Rwsng873@l koxyal kyl , heterocycl oal kyl, an al i BTEP208/003156

system aryl and heteroaryls7 optionally substituted.

f t f
g%t agonl is% EJe(CJlf ﬁﬁlPA@% Rgg%w%{éﬂ}sgglﬁr? ga%ﬁ‘ggltﬂggéﬁ eglkyl alkenyl, alkynyl,

i dentaytloatkyl, ralboxyetahmtyaikyb thelienerytloakyy, anxfaledyalla:rSyslemparyl and
5 NN - dieth %fgﬁjﬁea’ I\r-dimathylthiourea or
2- merte§5PYHL PPHAR gitiedpngifi ed by the addition

/ n S t
fr!g?hg(gj sgl(%gk‘;a dlﬁﬁnpfth@gr&ﬁfnéér}s‘i’ﬁmﬁgrgp%&g %0%] alk}l éﬂ%&yl alkynyl,
ant agyclaatkyl salkexye etheatyalkgl, hetedenyelbalkyd em:almylchg system, aryl and

hTASélRSS st | nul.at qg,b an agoni st of hTAS2R38 or a
stru eﬁqrgipljyi,og)gpgq &L‘ﬁ@%ﬂ}e?t at | east as good as the
| gentik fsbrked oo o éltoupwohglstlrig &t BydrbSér0 WaRBen, -NOz, -CN; alkyl,

N, N -di net hyl t hi ouréa or 2-ner caFt obehzi m dazol e af

t he gh@yﬂrmmoa&imh,cdhoxsatallmya&y s Tsteroeychuadkydcam eieyedic system,

to cl ai t he.concentrati on of N5SN -

di rretw{%sqﬁllq}?g‘?ggy} gpf eﬂg'r U{Bﬁtgﬁpe >mM and t he

cRNC et defdckedn ﬁ@fn Zhe FesupRRbMImngi 6F dBad| slkesyl] ayaeﬁlkyl alkoxy,
than 0.01 mM 9. A nethod for the production of foaqd

a fooﬁik@f}’@ﬂi}'ﬂ,sd’fetw}@iqa&f}’loranaoﬁﬂcw% BiFsIDy @l andhdeteroaryl;
pr odu uf f conprising the step of

adm &&ioggln}og%t{sgglg%st i sol ated by the nethod of

Coravhgeih R3Can5 Rttbgethadbirh adhetendaygvalks, q‘nrandullcw:hc system,;
accordi ng to the meth?nr'é) clains 6t

NeINWhgFedt |%| ang &Gr togethgr Norm Wﬁly??]lkﬁr olaﬁlgacyczloalkyl an alicyclic
S&ﬂpé&h%@%g}%o or an antagoni st structurally

Iaté thereto with foodstuff, a food precursor
n(ht: bondindivatesids)i the deshedpine yeay berpresent praatuct i on of
foodstuff. 10. A nethod for the production of a
nutraceuti cal or pharmaceutical conposition conprising
tRRaRUEHr Bhy 3¥B1aiRT1 they, aphagianihet pdterlabtaachgBitist M@s a structure
method of clains 1 to 6, "t he nodi fied ant agoni st
pacsdudiegitosforonldi(RY) erds afeutereentbearcef: clains 7 to 9,
N, N - diethylthiourea, N N -ghnethylthiourea,
2-mer capt obenzi m dazol @ or an antagoni ststructurally
related thereto with a
with a pharmaceutically ad
adj uvants. 11. The net hod
conprising the step of Jg
conposition into a pharmace L 8 y acceptable form
12. A foodstuff, any foodst 1 precursor material or
additive enployed in the pr odHQ/t)l on

arrier and/or
, further
t h&§ phar maceuti cal

wherein

R’, R®, R’ and R! are in each instance independently selected from the group
consisting of hydrogen, halogen, in particular F, CI, Br or I; -NOy; -CN; -OR"; -
NR''R"?>;  -COORY, -CONR'"R'  -NR'COR"”,  -NR'CORY
-NR''CONR''R'?; -NR"'S0,A; -COR"; -SO,NR''R'%; -OOCR"; -CR"”R"OH;
ROH and A;

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 heterocycloalkyl;



10.

of foodstuff producible according to claim9. 13. A
nutraceutical or pharnmaceutical conposition producible

wQesnai7ay to claim 10 or 11, conprising at | eBGT/EBIWE8/003156

nutraceutically or pharnmacé8tically active agent, and

GOB I ARF “Ys %(Q)?Fih g{cﬂeggﬂac%tnﬁ? %ﬁg%g ;ﬂ(%)r? acgcl: %Ir(tﬁ}liyc @(H{s?stﬁing of hydrogen,

carrier and/ er tas

r eceplloyl, alkteaghnalkynyls adyatoatkyhy hetemcyelohlg], oflkokwi awyll aralkyl,
to 5, of a di f|.ed, @_tagangoni st produci ble according to

the mstFeYor MR &4 8, N, N - diethylthiourea,

M N -idi BRERY! £Bin0 Wi Broup- BEsHBRE OBe Rl I AR&BIE cPdlo@Ryl, alk
ant agoni st structura?f;}l%rel at edé_t hereltyé to su’pf)?éégs vh ARORY,
bi t t ealkaxystkyl, bSteragyelaatkyd| anmali¢yeifversyisient, herydnlandc dgteroaryl;
bitter taste is.nmediated by the hTAS2R38 bitter taste
recepqpélropgll%s.ubfg@?eéff claim14 or 15, wherein the use

is in a nutraceutical or a pharnaceutical conposition,

in food, a food precursor material or food additive.
14 mesbed dpr shey prsidugtien of ajmodifiedgantagaamistjqf hTAS2R38, wherein an
N, N -di pethvlthi our 2- . ohenzjdm | e, >
sl VLA o0 s SRR AL BRLATHARES' £r0 5. v
RiiethiBisiouich C NN tdifakylttiourea iof Z-neetaptobbnithiguzeleuiss modified by
material or food additjve in a concentration |arger

tthaaddtpnendier exchangaf af ieaplone;sybstijuent.

The method according to claim 6, 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, N,N’-dimethylthiourea or 2-mercaptobenzimidazole at the same molar

concentration.

The method according to claims 6 or 7, wherein the concentration of N,N’-
dimethylthiourea is larger than 3 mM and the concentration of 2-

mercaptobenzimidazole is larger than 0.01 mM.

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 5, the modified antagonist produced according to the
method of claims 6 to 8, N,N’-diethylthiourea, 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
6, the modified antagonist produced according to the method of claims 7 to 9, N,N’-

diethylthiourea, N,N’-dimethylthiourea, 2-mercaptobenzimidazole or an antagonist
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structurally related thereto with an active agent and optionally with a pharmaceutically

acceptable carrier and/or adjuvants.

The method of claim 10, further comprising the step of formulating the

pharmaceutical composition into a pharmaceutically acceptable form.

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

of foodstuff producible according to claim 9.

A nutraceutical or pharmaceutical composition producible according to claim 10 or
11, comprising at least one nutraceutically or pharmaceutically active agent, and

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

Use of a bitter taste receptor antagonist isolated by the method of claims 1 to 5, of a
modified antagonist producible according to the method of claims 6 to 8, N,N’-
diethylthiourea, N,N’-dimethylthiourea, 2-mercaptobenzimidazole or an antagonist

structurally related thereto to suppress bitter taste.

Use of claim 14 wherein the enhanced bitter taste is mediated by the hTAS2R38 bitter

taste receptor.

Use of claim 14 or 15, wherein the use is in a nutraceutical or a pharmaceutical

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

Use of any of claims 14 to 16, wherein N,N’-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.



