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signal that is deciphered by the brain, resulting in the sensation of sweet,
bitter, sour, salty, or umami (savory) taste.

{0004] TRCs are polarized epithelial cells, meaning that they have specialized
apical and basolateral membranes. A taste bud contains approximately 60 to
100 TRCs. Each TRC has a portion of its membrane exposed on the mucosal
surface of the tongue. Kinnamon, S.C., TINS 17:491-496 (1988). Sensory
transduction is initiated by sapid molecules, or "tastants," that interact with
microvillar processes on the apical membrane of TRCs. The tastants bind
specific membrane receptors, resulting in a voltage change across the cell

membrane. In turn, this depolarizes, or changes the electric potential, of the
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avorants have been used to mask bitter taste of
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bitter taste of pharmaceuticals. The sweetener or flavorant is known to
activate other taste pathways and at sufficiently high concentration this serves
to mask the bitter taste of the pharmaceutical. However, this approach has
proved ineffective at masking the taste of very bitter compounds.
Microencapsulation in a cellulose derivative has also been used to mask the
bitter taste of pharmaceuticals. However, this approach prevents rapid oral
absorption of the pharmaceutical.

[0008] A number of other methods have been suggested to inhibit, alter, or
mask unwanted tastes, including the use of 5'-adenosine carboxylic acid

(AMP) and 5'-inosine carboxylic acid (IMP) as potential bitterness inhibitors.
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[0011] conprilwkefgre, there exists a need for compounds that can effectively
inhibit an unwanted taste without exhibiting one or more of the side effects of

the prior art taste masking agents.

SUMMARY OF THE INVENTION

[0012] A first aspect of the present invention is directed to a method of
inhibiting a taste modulating protein, said method comprising contacting said
protein with a compound of Formula I or a physiologically acceptable salt
thereof.

[0013] An additional aspect of the present invention is directed to a method of

inhibiting the depolarization of a taste receptor cell, said method comprising
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[0019] These and additional aspects of the present invention are described in

detail below.

t

BRIEF DESCRIPTION OF THE DRAWINGS/FIGURES

[0020] The accompanying drawings, which are incorporated herein and form a
part of the specification, serve to explain the principles of the invention and to
enable a person skilled in the pertinent art to make and use the invention.

[0021] FIG. 1 illustrates the generation of the TRPMS5 FLIPR response.

[0022] FIG. 2 illustrates eletrophysiology results of inhibiting TRPM5 with

the compound of Example 3, as described in Example 24.
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contacting said protein with a conpound of Fornula T:
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C3-14 cycl oal kenyl, 3-14 nenbered cycl ohet eroal kyl, or
Mzthads effser ed cycl ohet eroal kenyl, each of which is

optionally substituted, or is cyano; L' is absent, or
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or a physiologically acceptable salt thereof, wherein

R! is Cgig aryl, 5-14 membered heteroaryl, Cs.i4 cycloalkyl,
Csaa4 cycloalkenyl, 3-14 membered cycloheteroalkyl, 3-14 membered
cycloheteroalkenyl, and C1;6 alkyl, each of which is optionally substituted;

R? is H, Cy.¢ alkyl, C.10 aryl, or Ce.10 aryl(Ci.¢)alkyl;

R*isH, Ci6 alkyl, Ce.10 aryl, or cyano; -

R*is Cy6 alkyl, Cg.14 aryl, 5-14 membered heteroaryl, Cs.i4 cycloaIkyl,
Csas cycloalkenyl, 3-14 membered cycloheteroalkyl, or 3-14 membered
cycloheteroalkenyl, each of which is optionally substituted, or is cyano;

L' is absent, or is a linker containing 1-10 carbon and/or heteroatoms
and which is optionally substituted,

L% is absent, or is a linker containing 1-10 carbon and/or heteroatoms

and which is optionally substituted; or
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optionally substituted Cj.o cycloalkenyl. In another embodiment, R' is

optionally substituted 3-10 membered cycloheteroalkyl or optionally
substituted 3-10 membered cycloheteroalkenyl. Suitable R* groups include,
but are not limited to, cyclopropyl, cyclopentyl, cyclohexyl, cyclopentenyl,
cyclohexenyl, and the like. Cycloalkyl groups also include bicycloalkyl and
polycycloalkyl groups, preferably having 7-10 carbon atoms, such as
bicyclo[4.1.0]heptanyl and adamantyl. 4

[0030] Another subset of R' includes a substituted Cs.i9 cycloalkyl or
Cs.10 cycloalkenyl having 1-3 substituents independently selected from the
group consisting of amino, hydroxy, nitro, halogen, cyano, thiol, Ci. alkyl,



C3-10 cycl oal kenyl having 1-3 substituents
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as methyl, ethyl, or propyl. R? may be a straight-chain or branched alkyl

group. In other embodiments, R? is a Cg.10 aryl(Cr.g)alkyl, such as benzyl,
phenethyl, or phenylpropyl groups. Preferably, R? is a Cg.10 aryl(Ci-a)alkyl.

[0035] In a further embodiment, R? is H. Alternatively, R? is Cy.6 alkyl, such
as methyl, ethyl, or propyl. R® may be a straight-chain or branched alkyl
group. In yet another embodiment, R? is cyano (-CN).

[0036] In another embodiment, R* is optionally substituted Cs-10 aryl, such as
phenyl or naphthyl. In another embodiment, R* is optionally substituted 5-10
membered, or preferably 5-7 membered, heteroaryl, such as but not limited to

pyridyl, pyrimidinyl, imidazolyl, tetrazolyl, fqranyl, thienyl, indolyl,



group. In yet another enbodiment, R3 is cyano (-CN).
[0036] In another enbodinent, R4 is optionally

waspsdied ed C6_10 aryl, such as phenyl or naptit/og1006/042988

In anot her enbodinent, R4 is optionally substituted
5-10 nenbered, or preferably 5-7 nenbered,
heteroaryl, such as but gt limted to pyridyl,
pyrimdinyl, imdazolyl, tetrazolyl, furanyl, thienyl,
i ndolyl, WO 2007/ 056159 PCT/ US2006/ 042988 -8
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oup iI's rbazol yl, which |s optionally substituted.
crBB R, \Nmohﬁﬁeaptmuaimub@ﬁfuﬁd i ncl udes a substituted
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CIRBROBUCH LAl @ aninoaikfICT: 4 pminiopllanyyn 6.5 hgaogyalkyl,
Caa BPRIEAY bonyl Morarspiatie, 0 L Filkylamino,
2 %%@%&@5&@%6) al, K 9Mbxydathdhy BRiROX Y & KanyxyRfibnfL . 6

038] In. another enbodi nent, R4 is
. capbxy el -bylkexy(€h blalkosy, @Bﬁ-cmboay@:lk@?@r |a9d Cy.gparboxyalkyl.

| optional | b t 03..10..cy
+ 10038]  gnot %?Ft?ggﬁ ein%l lg?fs oRtional |S%)1nsg]|€tlll1 ﬂ% bosclbJ E’u iy or
BRI oﬁfléiﬁllﬁfeﬁmﬁﬁﬁ@edcmhpé}%kﬁﬂ&ﬁ&kw nOknotagt ieamatiment, R* is
" Substituted 3-10 nenbered cycl ohet eroal kenyl . Suitable
Oﬁmrgaﬂl(m wb::trt@ued.dé -10 ppemipiedn styclopgferoatkyl o or - optionally

- SEUSAIRLDN) peRLFSERSB s SHEL O Sy Shaparhenn.

bgﬂ ﬁireuﬁi&[ ljr)ﬂng-w% |t(%&i}k}dpr(?1:glﬂ mmmé)eﬁﬂyl; hcyah)hexyl cycﬁopentenyl
i cyclo ept any n yet a t.her
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[0039] subst[ntyﬂat adfuahmybmbodmeuué{ ‘Hal aptioRsily, subgtitugsdy &1k wikyl,
sucr:ﬂ gg %llelﬁYyl et% atn(rf %répylf ‘R* may be a straight-chain or branched
alkyl group. Suitable substituted alkyls include haloalkyl, hydroxyalkyl,
aminoalkyl, and the like.

[0040] In another embodiment, R4 is a phenyl substituted with 1-4 groups
independently selected from the groups consisting of halo, C1-4 alkoxy such
as methoxy, and C;4 alkylthio.

[0041] Other suitable R* groups include 6-bromobenzo[d][1,3]dioxol;5-y1,
4-hydroxy-3-iodo-5-methoxybenzylidene, 4-hydroxy-3-methoxyphenyl,
3,4,5-trimethoxyphenyl,  4-(diethylamino)-2-hydroxyphenyl, ~ 5-bromo-2-
oxoindolin-3-ylidene, 2-oxoindolin-3-ylidene, 3,4-dimethoxyphenyl, and
3-trifluoromethylphenyl.



[0040] In another enbodiment, R4 is a phenyl
substituted with 1-4 groups independently selected
w0 e@m05d189 gr oups consi sting of hal o, Cl-4 al KORGT/BE82906/042988
as met hoxy, and Cl-4 al kylthio. [0041] O her suitable
R4 groups include 6-bronmobenzo[d][1, 3]dioxol -5-yl,
4- hydr oxy- 3-i odo- 5- net hoxgbenzyl i dene,
4- hydr oxy- 3- net hoxyphenyl, 3,4, 5-trimet hoxyphenyl,
4- (di et hyl am no) - 2- hydr oxyphenyl, 5-brono-2- .

[0042] gXZ' neRlidhaB- ¥ 1'ta@‘f‘enegroa gd O T B! It%)?{éﬁh xl)ﬂ}lﬁenyb\o

di met hoxyphenyl trlfluorone
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el T B SR ooy o B bEgsy PeRRphyiidere,

1budl3 - irmdilblylyl ugwﬂ&nﬂ IH-pyrrol 2-yl, 2,4-dihydroxyphenyl,
4 (di ethylamn é roxyphenyl ,
sn@Ph@tu@)13—mH@Rbﬁnm ol pwingclidinydislong, and  2-hydroxy-4-

pdol - 3-yl, 4-pyridinyl, 1H-pyrro| -2-yl,
d%fwlllﬁl éﬁ—é Qyphenyl 4- (4- nor phol i no) - 3-ni trophenyl
[0043] qui nhcbmdtldzmbd)dlﬂﬁm,%l, abseht TeaX¥cdtding to this embodiment,
[0043] In one enbodinent, LI is

hyl ph
Rﬁ%si%q%eé‘ g’ﬁ tgg%omap&@ Fupyiasingipbedent, R is
[0044] Fondﬁﬁmﬂﬁﬁé‘r% bdifRertE! ﬂ'atlﬁxtﬁ&?g?ﬁ%@mébwﬁk}gﬂreﬁ%b‘?y bond.

I n anot her enbodi nen
caboen andipmigptdrodtomspné frdrichbl pptienally sabstitated amtlé titker is a

IR A Yo iR R B nifen. . oo Brkecrenny be e
siliable0 @ihlent 1ok dty k@t %@ﬂtaﬂ% 809 caHbh aﬁlford in¥@l Blms.

noi ety that contains 1-10 carbon and/or t er oat ons.
S%hl%%mléefﬁ iikegontaip,| for esamplen], £.03, €xangl @ catbpn 2nd/3y

. h&erodtonff. 6 carbon and/or heteroatons. [0045], " For

exanpl'e, the |inker can be -a dival ent carbon -Iinker

- [0045} - Wi t hFdl- éﬂampls,r eeelitel y:aﬂ b8, a @Wab&iﬂ @fwﬁshm&%ﬁt@% Tt
‘ ?t ed, to,. methylene (- eth | ene
.pr(e yarbap @Wm@ﬁ %1(@ it not h;;xg Yenie (-CHz-),
: t can b
ecgfeili% G{(r:@yig ggf ) ﬁﬁ?or‘agﬁ gN tC‘ﬁ f{ \(ﬁ!{z)_’) bLukylene a8d the -
liket hﬂltmmtlye]yoph p;ahehe a ﬁCﬂlbvajfcﬂdsﬁlkﬂameQﬁlkbt nkeh ean

bst j t ut th _suitabl bstit uent
i AP APPTE o dSiloR oy bcr et o T Bbeawisd Witbup

s@fab&tﬂ%ftliqthéilﬁﬁ h$ dés@ﬁbé!ﬁﬁ‘e?elﬁ mIﬁ‘ QnofNIL XY, a Bf’éf@rge%"group
cyano 10 0XO,
of substituents includes amino, hydroxy, halogen cyano, thiol, oxo, Cy alkyl,

Crs alkenyl, Cis haloalkyl, Cis alkoxy, Cig alkenyloxy,

Ci.6 alkoxy(Cyg)alkyl, Ci.saminoalkyl, C;. aminoalkoxy, Ci. hydroxyalkyl,

C,.s hydroxyalkoxy, mono(C1.4)alkylamino, di(C1.¢)alkylamino,

Ca¢ alkylcartbonylamino, Cj¢ alkoxycarbonylamino, C,galkoxycarbonyl,
carboxy, aminocarbonyl, and C,.¢ carboxyalkyl.

[0046] L' can also be a divalent linker that contains 2-10, preferably 2-6,

~ carbon and heteroatoms. Such linkers include, by way of nonlimiting

examples, alkyleneoxy, alkyleneamino, alkylenethio, alkylenedioxy. Other

suitable examples include -CH,CH,C(O)-, -OCHz~, -NHCH,-, -OCH,CH,-, -

NHCH;CHy-, and -OCH,CH,CH,-. It is understood that a preferred linker



C2.6 al kenyl, CI -6 haloal kyl, Cl1_6 al koxy, C3_6

al kenyl oxy, Cl1 6 al koxy(Cl1_6)al kyl, Cl1.6 am noal kyl,
w@06/osrsnoal koxy, Cl.6 hydroxyal kyl, C2_6  PCT/US2006/042988

hydr oxyal koxy, nono(C _4)al kyl am no,

di (C1_4)al kkyl am no, C2_6 al kyl carbonyl am no, C2_6

al koxycar bonyl anmi no, C2_.8al-koxycarbonyl, carboxy,

am nocar bonyl, and C2_6 car boxyal kyl . [0046] LI can

al so be a divalent |inker that contains 2- 10,

ccﬁftﬁf)ﬁg%hﬁcﬁb& an ﬁét@&?toﬂﬁ%%ee&%aﬁ h %%%Eer{)étgmgg S

i nclu y way nonlimting exanple XY,
net| det@nattavherbto thb kittomae tloioof Ejrinylladhedl oxy Q her

[0047] SUIti§|F ex nples |qflude Eﬁg ew rn’ _OCHZbHEZ of ¢

3 itBteMianRS! wtame afetRoRb8! BikeRUink Ak eD R 2007/ 02859
PCT/ US2006/ 042988 -10 cont ai ni ng both caf bon ’and

angkihe liket Bersexainple, psuisatde Lhgiahp th-SEThEX@)-oatom i s  not

di regtly at h I tragen m of . Fo | .
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Sui t a Ie het er oat om I'i nkers include -0-, -S-, -NH,

mepgbried hetgrpplisyiane h%@roalkswlée@aﬁph@eroamwylpmmewm gr oup
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mﬂ@@g@g& and C2 6 car boxyal kyl . [0050] In anot her
nent L' is a linker selected fromthe group
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[0051] In a further embodiment, R' and L! together form a group selected

from



consistingof 000 -CGCCH2-~~-C ACHOO OH
[0051] In a further enbodinent, R and L1 together
WO 000616 oup sel ected from WO 2007/ 056159  PCT/US2006/042988
PCT/ US2006/ 042988 -11 HOO p 0 COOH CHOCH3 I \ O~
OOQN~ Br v\~CFR31 1 \' I ~O CH3 CF3 N CH3. .. .
[ OHCH3 Nd NH nO11=J )\ cRi N2 [0052] In
anot her enbodi nent, R and LI together forma group
selected from the following: OO
HO

G wd o
S g &
O

CHa P
/\/\/\)\/\[O(“% \© $

0 0N
BOUSY @t S8
CFax

", N

o §
CH37< CFs | |
N Q CHan g
/\l | ﬂi;\\ N %
OH 4 o N CHg™ N
0]
() N
QL (o
N
! H
§
NO,
[0052] In another embodiment, R! and L' together form a group selected from
the following:
I P
O /\/“\ N\ S @5
N
i Z
[0053]
[0054] "In one embodiment, L* is absent. Thus, according to this embodiment,

R* is bonded directly to the carbon atom which is bonded to the nitrogen atom
by a double bond.



N S [0053] [0054] In one enbodinent, L2 is absent.

Thus, according to this enbodi nent, R4 is bonded
wa@leeoeosdlyo t o t he carbon atom which is bonded tBCT/H82006/042988

nitrogen atom by a double bond. WO 2007/ 056159

PCT/ US2006/ 042988 -12 [0055] L2 can also be a

di val ent |inker that contains 2-10, preferably 2-6,

carbon and heteroatons. Such |inkers include, by way

of nonlimting exanples, alkyleneoxy, alkyleneam no,

[0055] |a|n lé | uzg gﬁ{ %ﬁg %%e&‘éﬁ? qi%l—g thagclaﬁfamssﬁ‘ I1b cfj:céer%‘l? nmkes

caMNGH2 G heteramdms OCI2 EHARHREs. nidludes hyn d@ﬂ’}’s b a@nhmmnga

RIS o AR | TBASBART, gt ion AR aaRER- OmR,,
su?'aﬁl%%%(laﬁﬁﬁ?etstlﬁ&ﬂ@éj GI‘PthH}@(D?t LOQED-, aNOIUDE, [CmOR-) -

e linker L2 can also be a |inker havin 1 10
NH@Haftht canel, -QEBA@EANLy Tnis podesttogl Hhet arpyafesied linker

ntﬁ?lg lbgﬁtget ﬁr oatcﬁlrénetel:rl n[kl%r %Vlilrliic' S0 V\Qhu(‘ %lﬁetetola 18

or exXxa a Sul group

ndt%hre cB3d to thORRroked ftom (ffLHohli’a&Ia Enmbodi rre nt R4 and
L2 together forma %Foup selected . from - {¥ and
[0056] - N=NThrliskesdy yrn alsp be adinkerhaps dd OﬁetefRPtR}?léarR}fP erably

1,it :?{gér %eteP ttoﬁ’fllg € f?&bl% l‘nE@ef qurﬁ ‘?mkellélzlhlilﬁﬁ@w _SL,TINMU’ ch

I ona stituted, and
-Nﬂémrammmmel ,For mamiple;ra suttablaébgtdwl is FSCBEH(Odnal | y

00571 ¢ gngl%térf{m g OS@JH R?e%é[ﬂﬁ) o b D 0% GRERES
fI‘gI(;IT rﬁg&()%zfc%ég 9@&N—h&t§ro@ry@ ISublaible/ edaaigits BFNN=NCRGH3
1nclude but are not 11m1ted to, -N=N-phenyl, in which the phenyl is optionally
éubstituted, and -N=N-naphthyl, in which the naphthyl is optionally

_ s+ substituted.
[0058] . Tn a further embodiment, R* and L? together form a group selected

from



COOHCH3 OCH3 p\ @\ OCH3 OCH3 OCH3 -N=NOH F I \
Il / H v N~CHB3 CH3 H N'-~-CH3 NO2 OHa N~-O ™

WO 0®30%615N a first subclass, the present invenPCDINS1086/042988
directed to a nethod of inhibiting a taste nodul ating
protein, said nethod conprising contacting said
protein with a conpound of3 Formula | wherein Rl is
optionally substituted C6_10 aryl; R2is Hor Cl1 6
al kyl, preferably C1_4 alkyl; R3is Hor Cl_6 alkyl,
preferably Cl_4 abkyl; and R4 is eptionally

substi t ut @Nﬁ@ﬂm yl . [006@i &ne enbodi ment

wthin this f subcl ass R1 unsubsti t ut ed

phenyl. In ot%mﬁrnst anc the C6_10 aryl group, such
as a phenyl , |L\uted “with 1, 2, or 3

groups i ndepehgj}g ntly sel ect e Pom t he gr oup

consi sting of am no, hydr oxy, C'F?l tro, hal ogen, cyano,
thiol, Cl_6salkyks, C2_ 007/ 056159

PCT/ US2006/ 0 88 -14 MEELOCH

OCH;,

() +Coun

OH

[0059] In a first subclass, the present invention is directed .to a method of
inhibiting a taste modulating protein, said method comprising contacting said
protein with a compound of Formula I wherein

Rlis optionally substituted Cg 19 aryl;

R? is H or Cy. alkyl, preferably C,.4 alkyl;

R® is H or C, ¢ alkyl, preferably Cy.4 alkyl; and
R* is optionally substituted Cs.1 aryl.

[0060] In one embodiment within this first subclass, R! is unsubstituted
phenyl. In other instances, the Ce.10 aryl group, such as a phenyl group, is
substituted with 1, 2, or 3 groups independently selected from the group

consisting of amino, hydroxy, nitro, halogen, cyano, thiol, Ci alk}}l, Cas



al kenyl, C2_6 al kynyl, Cl1_6 hal oal kyl, C3_6

cycl oal kyl , C3_6 cycl oaI kenyl, C3_6 cycl ohet er oal kyl ,
WE3006/0804 69 ohet er oal kenyl, Cl-6 al koxy, C3_6 al k@nymmgmmss

Cl-6 alkylthio, C1_6 al kyI enedi OXYy, Cl1_6
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Cl_6 hydroxyall cyI C2_6 1bydr oxyal koxy
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i nstances, the aryl group substituents cted
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[0062] ' nk% SRR GhbtitheR, GRS RABstARGP onhRE e ahasgenadtly
is optionally substituted. 0065] I n anot her

sehsbkedl fremt thé t gronp t bonsisting sof suitvel dsemo.RehlosopisapKy,

i onal | sub titute th 1.t t
S e M LS S N LSt R I
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[0063] trifl omﬂﬁrhgpgqam@lenhwﬂ@yfhls first subclassy L Y

containing 1-6 carbon and/or heteroatoms and which is optionally substituted.

[0064] In another embodiment within this first subclass, 1> is a linker

containing 1-6 carbon and/or heteroatoms and which is optionally substituted.

[0065] In another embodiment within this first subclass, R4. is phenyl,
optionally substituted with 1 to 3 substituents selected from the group
consisting of nitro, bromo, chloro, carboxy, methoxycarbonyl, methoxy,
diethylamino, hydroxymethyl, methyl, allyloxy, trifluoromethylthio, hydroxy,
trifluoromethyl, morpholinyl, and pyrrolidinyl.

{



trifluoronmethyl, norpholinyl, and pyrrolidinyl. WO
2007/ 056159 PCT/ US2006/ 042988 -15 [0066] In a second

waeamchadsy the present invention is directed tBCHUS2006/042988

[0066]

[0067]

method of inhibiting a taste nodul ating protein, said
nmet hod conprising contacting said protein with a
conpound of Forrmula | whet®in Rl is optionally
substituted 5-10 nenbered heteroaryl; R2is Hor C-6
alkyl; R3is Hor Cl-6 alkyl; and R4 is optionally
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[0068]

qarlfonam d8 C6_10 aryl su nam d
%%‘F k8% no 1¢or mivdrxyakirno, €25 6 " hydroxyalkoxy,

RO LBl oy T SR Bt | o "Cer pioippppgpumine

Goastkanyeshonyheitgt er oar y| Csgdtlsdxiytarbonyd, are sel eabed,
B CeJaRERChi ol - Clo6 HRPIC I emaolGrplkocs. 6
dgl@hg)lalédglgg}%i@% @a&bk?xgi kociy(6C?le ﬁal {)(&%(Uar%ﬁ{yl)ammo

bist 0 shkgxyaligDagingyi navainkeschonyGl. 62 hyﬁnymydyabmwl Crg
alkylsulfonyl, C, alkynylsulfonyl, Ci alkylsulfinyl, Cy. alkylsulfonamido,
Ce10 arylsulfonamido, Cis alkyliminoamino, formyliminoamino, C
carb9xya1koxy, Cy.6 carboxyalkyl, and carboxy(C.¢)alkylamino.

In still further instances, the heteroaryl substituents are selected from
the group consisting of amino, hydroxy, nitro, halogen, cyano, thiol, Cy.¢ alkyl,
Ca.6 alkenyl, Cy¢ haloalkyl, Cy¢ alkoxy, Cs. alkenyloxy, C,.¢alkylenedioxy,
Ci1.6 alkoxy(C.)alkyl, Ci.¢ aminoalkyl, C; aminoalkoxy, Ci.¢ hydroxyalkyl,
Cs.6 hydroxyalkoxy, mono(Cy.4)alkylamino, di(C;.4)alkylamino,
Ca.6 alkylcarbonylamino, ~ C,¢ alkoxycarbonylamino,  C,.¢alkoxycarbonyl,

carboxy, (Ci.6)alkoxy(Cs-6)alkoxy, Cy.¢ carboxyalkoxy, and C,.¢ carboxyalkyl.



C2_6 hydroxyal koxy, nono(Cl-4)al kyl am no,
di (Cl-4)al kyl am no, C2_6 al kyl carbonyl am no, C2_6
wa@bdoonsasr bonyl am no, C2_6al koxycarbonyl, carPORrRYS2006/042988

(C1-6) al koxy(C2. 6) al koxy, C2-6 carboxyal koxy, and C2_6
car boxyal kyl . WD 2007/ 056159 PCT/ US2006/ 042988 - 16
[0069] In another enbodinpnt, the substituents on Rl
are independently selected fromthe group consisting
of nitro, brono, chloro, carboxy, methoxycarbonyl,

met hexy. t 2 , et hyl
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b n / or torrs and
c%%?l % i’pr o a% u?ed ﬁ??} for?ltqnés %%%g,ls
opﬂmmyeﬁbsﬁtutemventl on is direct ed to a nethod of
i nhi ﬂtl ng a taste nodul ating protein, said method
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OleaRysubstmped onal Iy substituted 5-10 msnber ed
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PI%@@p\éihoeewnﬂgﬂugéb’éE@@dﬂﬂwﬂnﬁtehe group consisting of

amn X It.r 0 cyano, thiol, Cl-6
’ h%‘%}éﬁaﬁ’ Ty%swl{)edég Ellg’?kyn / a -6 hal oal kyI
CS 6R&y§H®aldfybka§3 6 cycl oal kenyl C3-6
cycl oheteroal kyl , C3-6 cycl oheter oaI kenyl C1-6
Sl ko%yls%@ré:la?%@h?ﬂ‘bxy Cl-6 alkylthio, C-6"
- . al kyhe o 1-6
am %gaﬁﬁﬁ,%m&-&éﬂglﬁ%hléa Igi%}b@fg héyeﬁ Cibxyal kyl, C2-6 -
[0073] hydr hxyoab k&mx’t}qdimefm nwithkzh- dyialtikiyd &ﬁbcﬂ&ss R! is unsubstituted

di kyl am no, 6a|k|carbon|amno
(y{j In o?her mstances, thec%s 10 aryl éroup, suchyas a phenyl group, is

[0072]

substituted with 1, 2, or 3 groups independently selected from the group
consisting of amino, hydroxy, nitro, halogen, cyano, thiol, Ci alkyl, Cy¢
alkenyl, Cy¢ alkynyl, Ci¢ haloalkyl, Cs cycloalkyl, Cs. cycloalkenyl, Cs
cycloheteroalkyl, Cs. cycloheteroalkenyl, Cj.6 alkoxy, Css alkenyloxy,
Ci.¢ alkylthio, Cig alkylenedioxy, Ci.s alkoxy(Cig)alkyl, Ci.¢aminoalkyl,
Ci.6 aminoalkoxy, Cis hydroxyalkyl, Cos hydroxyalkoxy,

mono(Cj.4)alkylamino, di(Ci4)alkylamino, Cy alkylcarbonylamino,
Ca. alkoxycarbonylamino, Cs.¢alkoxycarbonyl, carboxy,
(Cr.6)alkoxy(Cs.6)alkoxy, mono(C4)alkylamino(Cy.¢)alkoxy,
di(C.4)alkylamino(Cy.¢)alkoxy, Cs-10 mono(carboxyalkyl)amino,

bis(Ca-10 carboxyalkyl)amino, aminocarbonyl, Cj. alkynylcarbonyl, Ci.g
alkylsulfonyl, C,.s alkynylsulfonyl, Cy. alkylsulfinyl, Ci alkylsulfonamido,



C2-6 al koxycar bonyl am no, C2-6 al koxycar bonyl,
carboxy, (C1-6)al koxy(C2-6)al koxy,
worenweH 59 ) al kyl am no( C2- 6) al koxy, PCT/US2006/042988
di (C1. 4) al kyl am no( C2- 6) al koxy, C2-10
nono( car boxyal kyl ) am no, bi s(C2-10
car boxyal kyl ) am no, am nogar bonyl, C2-6
al kynyl carbonyl, Cl -6 al kyl sul fonyl, C2-6
al kynyl sul fonyl, Cl-6 al kylsulfinyl, Cl-6
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Cap RYFYcaiPBRYIERA, no 2@21kexxﬂmybﬂmlb@nyI(bmﬂlh@xycarbonyl
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I n apot e i,rent thin t i rst sybcl ass,
00761 1§ PR° EBGher TRBYARML witiy "l G sty 5. & ket
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substltuted 0077] I'n anot her embodi ment within this

optiqually sustifuieds, L2 is a |inker - containing 1-10,

0077 pref / Lergaions and which is
1007713 pt | 2{1 ap{)%/ﬁe% u %boﬁﬁﬂ:%hg SW mﬁgo%ﬁ t?ffrnt Sﬁ% Shoddi 1&9\?/1\11]1&“
ccmt:himmg 10 s ptdferatllys Uic | cafton BA/b1S hatdrdabsudd shd twhigd is
ered heteroaryl, such as indolyl, pyridyl,

OWQ’??]&'H‘? UB¥SA- . benzi mi dazol yl, or quinolinyl. .
[0078] Al t erngdd Hlﬁbé!dmﬁillt byBthar this Hﬁx’&b%fbgﬁs@ e Oair%lsubstlt

subsituted with one or nore s titdents 1 ndependently
548| evanelpréd ohstetoerylgraudp eonsidstyiln gpyni‘dym thenzottiaiy,

bé:n% ngOl}%aE)Ib 81)1(1}llbhrrﬁt I)\(R%'Fa%ivglgfp ﬁk Is gﬂf b merXbered heteroaryl

subsituted with one or more substituents independently selected from the

group consisting of nitro, bromo, chloro, carboxy, methoxycarbonyl, methoxy,
diethylamino, hydroxymethyl, methyl, allyloxy, triftuoromethylthio, hydroxy,
trifluoromethyl, morpholinyl, and pyrrolidinyl.

[0079] In a fourth subclass, the present invention is directed to a method of
inhibiting a taste modulating protein, said method comprising contacting said
protein with a compound of Formula I wherein

R'is optionally substituted 5-10 membered heteroaryl;
R? is H or Cy.6 alkyl;
R*isHor Ci.6 alkyl; and



[0080]

[0081] hydr dx ytill firthep Instpapesy

di et hyl am no, hydroxynet hyl, nethyl, allyl oxy,
trifluoronethylthio, hydroxy, trifluoronethyl,
woreooplsdisnyl , and pyrrolidinyl. [0079] In a foRCT/KS2006/042988

subcl ass, the present invention is directed to a

method of inhibiting a taste nodul ating protein, said
nmet hod conprising contactgng said protein with a
compound of Forrmula | wherein RL is optionally
substituted 5-10 nenbered heteroaryl; R2 is Hor Cl_6

al ky S 7/ 056159
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k bi s(C2
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nlﬁ(:lcn%‘éh 10 @X% akk cﬁb@hﬁ%’ aylk %Hﬂyfs@l’fwlyl Cdal@ynylsulfonyl,
al kyl's 1-6 al kyl sul f onam do, C6-10
Qgrsy]l@lﬂuffmyhm @M a@ylsglfomxmjglpi niGeean q;wlsulfonamﬂo Cis

nlno
S R
aﬁ&b&boiﬂfﬁ@@&ybﬂﬁh@nces t he heteroaryl substltuents

are sel’ected froma %Woﬁjege{}g%g s Hﬂggnt(sﬂéjea%ieﬁ?qgﬁom :

SRR 0 R e, SR

C,.¢ alkenyl, Cy.¢ haloalkyl, C1 ¢ alkoxy, Cs.¢ alkenyloxy, Ci.s alkylenedloxy,

Ci alkoxy(Cy.¢)alkyl, Ci.saminoalkyl, Ci.¢ aminoalkoxy, Ci.¢ hydroxyalkyl,
C,.¢hydroxyalkoxy, mono(C;.4)alkylamino, di(C-s)alkylamino,
C,. alkylcarbonylamino, Css alkoxycarbonylamino, C,¢alkoxycarbonyl,

carboxy, (C1.¢)alkoxy(Cy.¢)alkoxy, Ca.s carboxyalkoxy, and Cy.¢ carboxyalkyl.

[0082] In another embodiment, the substituents on R! are independently

selected from the group consisting of nitro, bromo, chloro, carboxy,
methoxycarbonyl, methoxy, diethylamino, hydroxymethyl, methyl, allyloxy,
trifluoromethylthio, hydroxy, triftuoromethyl, morpholinyl, and pyrrolidinyl.

[0083] In one embodiment within this fourth subclass, R* is an unsubstituted

5-10 membered heteroaryl, such as indolyl, pyridyl, benzothiazolyl,

benzimidazolyl or quinolinyl. Alternatively, R!is a 5-10 membered heteroaryl



Cl 6 al koxy(Cl_6)al kyl, Cl1.6 am noal kyl, Cl-6

am noal koxy, Cl1-6 hydroxyal kyl, C2-6 hydroxyal koxy,
worenwe&ls9) al kyl am no, di (CL. 4) al kyl am no, C2P@I/US2006/042988

al kyl car bonyl am no, C2_6 al koxycar bonyl am no,

C2_6al koxycar bonyl , car boxy,

(C1- 6) al koxy(C2_6) aI koxyi9 C2- 6 car boxyal koxy, and C2-6

car boxyal kyl . [0082] In another enbodi nent, the

substituents on Rl are independently sel ected from

con r Y,

sohafidl 48, GBS Mg tnBi Bl dpqgaiay h%e?oﬁfi%e?%;l

or b BM{swtlﬁlnglaﬁﬁﬂo, hytded:fyt, mirarieddpehs blyarnp, tiyaly 6xy alkyl,
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W&%dlﬁﬂt @?6 cgclaﬂet&%gﬁk%ﬁﬁd d“%%ﬁ%d%@r ¥he aﬂééﬁ?loﬁi},
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1odnlhydth1cnylcl sAlkybmediokyel G;-¢ ﬂkOXBG(Cafs)Bu{Yb ferserieaplkyl,

het er 07/ 056159 P USZO /042
%ﬁﬂ?%‘fl?aj%‘éﬁ’ W t F'dne o %%%%}bst i thénts nder}/la qent | y
mSFd(ES: Q)ﬁﬁcyfahﬁmt he qigropRkgRASHG! i NGCLfallayitarbonyhaminoxy,

nitro, hal ogen, cyano, thiol, Cl1_6 aIkyI C2.6
Cad Mbwwcarb@rzylanmc»ky nyl . CLo6alkery@hgyl, c3. 6  carboxy,

| | oal k
GHERGsl, “. 6 cycl SerACEr R ine Gtk
dlatkgmkylaﬁ&o@cgg)maw OXY, c1 ec,aﬂo hydnbtiathox@alkgl)amino,

al kyl enedi oxy, Cl 6 al kox al.ky
bl&@ﬁzﬁoaﬂrmyal YI.i&mHIOam %819 ?)01 Cgs ﬂkﬂﬁ‘}yi%&’?ﬁ%‘?ﬂ}’% Ceo 6
%?%@T&%? F R)gl Elﬁﬁhﬂo,ﬁ ¢ alkylsulfonamido,
6 a ky carbony amno, C2_6

Calok Oatylsﬂllfdﬂmnvﬁca ni (Enos, ORyBnirorwiyes afoongiminesmnexy C2-s

(Cl %'xﬁ;) %&%@&X%y%{PMQ ¢)alkylamino.

[0084] d' ( Cily dniphukinb3nkiBede62he hatekswxyl subRitdéhts are selected from a
mono( car boxyal kyl )am no, bi sgCZ 10

‘gmaph@nylaﬂmsgjbﬁ amingo hy@wryio@émb ﬁlpgen cyagp, thiol, Ci alkyl, .

@‘ﬁ ]l?’lggflf g‘ﬁ%’rﬂkyg g %1?{}{% Jrﬁf Oé_)f%q—?alkylenedmxy,

c@l laudoﬁyﬂo‘l QREAA, 00, ¢ anBlodllyla r(S/lléauhﬁcmﬂmxyd 6.6 Byd®xyalkyl,
kyl i m noam no, forrryllmnoamno C2. C el
Caahbﬁkyféﬂﬂf@%y, @03%%63@}]@{ YO, and d1( 1-a)alkylamino,

Fﬁﬁ%ﬁebgﬁyl?#%cﬁgl g‘rngg [OP8Hy1dndnsT 1| 1¢, Atk RRFbonyl,

substltuents are sel ected
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[0085] hal o eﬁfné’OBWWy, @u%tlﬁl?{q?gn yt o%y ,M%ig%%hden%
sBlek¥d eﬁ@ﬁ’x‘ QPfé’ gro@_&)néﬂsﬁﬂg(y&ﬁluﬁa alpkythe, Chlofo, carboxy,
am noal kyl , 6 "am noal koxy, Cl.6 hydr oxyal k
methoxycarbonyl methoxy, diethylamino, hydroxyméthyl, methyl; al'lyloxy,
trifluoromethylthio, hydroxy, triftuoromethyl, morpholinyl, and pyrrolidinyl.
[0086] In a fifth subclass, the present invention is directed to a method of
inhibiting a taste modulating protein, said method comprising contacting said
protein with a compound of Formula I wherein
Rlis optionally substituted Cs.10 aryl;
R?is H or C1.6 alkyl;
R® is H or Ci alkyl; and
R* is optionally substituted Cs.1o cycloalkyl.



C2. 6 hydroxyal koxy, nono(Cl. 4)al kyl am no,
di (Cl-4)al kyl am no, C2_6 al kyl carbonyl am no, C2.6

w@bdonsasy bonyl am no, C2.6al koxycarbonyl, carPOKRYS$2006/042988

(C1_6) al koxy(C2_6) al koxy, C2.6 carboxyal koxy, and C2.6
car boxyal kyl . [0085] In another enbodi nent, the
substituents on R4 are i-ndependently selected from
the group consisting of nitro, brono, chloro, carboxy,
: met hoxycar bonyl , nethoxy, di et hyl am no, hydroxynet hyl,
met hyl I t OR!
[0087] trif u8r§ﬁ%mkﬁﬁﬁmﬁﬁ§£ ol Fﬁi?ﬂﬁaﬁﬁk%gérg]ﬁgﬁ%ﬁﬁ%mfg%%6]
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[0088] di ( %n_g%]goxyaﬁ(rﬂ a@gé%cﬁug@}ﬁl slﬁﬁg(tgen%aﬂ:Qelected from a group

nono
comsidiimeyad kmir)oamydmp{yamtlwdaldmn,ybyanﬁz tl8ol, Ci.s alkyl, Czs

BN, s g B s
G A e i, sl ana . s
C,.¢ hydroxyaikoxy, mono(Cj.4)alkylamino, d1(C1 4)a1kylam1no
Cy.¢ alkylcarbonylamino, Cs.¢ alkoxycarbonylamino, C,.s dlkoxycarbonyl,
carboxy, (C1.¢)alkoxy(Ca.¢)alkoxy, Ca.¢ carboxyalkoxy, and C,.s carboxyalkyl.

[0089] In another embodiment, the substituents on R! are independently
selected from the group consisting of nitro, bromo, chloro, carboxy,
methoxycarbonyl, methoxy, diethylamino, hydroxymethyl, methyl, allyloxy,
trifluoromethylthio, hydroxy, trifluoromethyl, mbrpholinyl, and pyrrolidinyl.

[0090] In a sixth subclass, the present invention is directed to a method of
inhibiting a taste modulating protein, said method comprising contacting said
protein with a compound of Formula I wherein

R! is optionally substituted 5-10 membered heteroaryl;
R? is H or Cy.6 alkyl;



car boxyal koxy, C2_6 carboxyal kyl, and

carboxy(Cl. 6)al kylam no. [00881 : In still further
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group consisting of am no, hydroxy, nitro, hal ogen,
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allyloxy, trifluoromethylthio, hydroxy, trifluoromethyl, morpholinyl, and
pyrrolidinyl.

[0092] In this sixth subclass, R* and L together form -N=N-aryl, wherein aryl

is a Ce.10 optionally substituted aryl group, such as phenyl or naph‘thl.
Suitable substituents on the aryl group include, but are not limited to, nitro,
bromo, chloro, carboxy, methoxycarbonyl, methoxy, diethylamino,
hydroxymethyl,  methyl, allyloxy, trifluoromethylthio,  hydroxy,
trifluoromethyl, morpholinyl, and pyrrolidinyl.

[0093] In a seventh subclass, the present invention is directed to a method of

inhibiting a taste modulating protein, said method comprising contacting said

protein with a compound of Formula I wherein
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R!is optionally substituted indolinyl;
R%is H, Ci alkyl, or Ce.19 aryl(Ci.¢)alkyl;
L' is absent, or is a linker containing 1-10, preferably 1-6, carbon
and/or heteroatoms and which is optionally substituted;
[0096] R, R* and L? together with the carbon atom form a group selected
from Ceio aryl, 5-10 membered heteroaryl, Csgo cycloalkyl,
Cs.po cycloalkenyl, 3-10 membered cycloheteroalkyl, 3-10 membered
cycloheteroalkenyl, each of which is optionally substituted.
[0097] In a further subclass, the invention is directed to a method of inhibiting
a taste modulating protein, said method comprising contacting said protein
with a compound of Formula I wherein R! is heteroaryl; R? is H; R* is

heteroaryl; L! is absent; and L* is N=N.



cycl ohet eroal kenyl, and C1_6 al kyl, each of which is
optionally substituted; R2 is H Cl 6 alkyl, or C6_10
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R4, and L2 together w th,23t-he carbon atom form
a.group selected fromC6_10 aryl, 5-10 nenbered
heteroaryl, C3_10 cycloal kyl, C3_10 cycl oal kenyl ,
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[00102] In a further subclass, the invention is directed to a method of inhibiting

a taste modulating protein, said method comprising contacting said protein
with a compound of Formula I wherein R! is optionally substituted naphthyl;
R%is H; R® is H; R* is optionally substituted aryl; L' is -(CH,)-C(0O)-; and L? is
absent. ,
[00103] Other suitable compounds for use in the methods of the invention
include a compound according to Formula I wherein R! is phenyl substituted
with amino, alkylamino, or dialkylamino, and R* is an optionally substituted
benzo[d][1,3]dioxol-5-y1 group; wherein R! is a C3-6 cycloalky optionally
substituted with hydroxy, and R? is phenyl optionally substituted with one or
more hyrdroxy and/or C;.4 alkoxy; wherein R! is phenyl and R* is phenyl

optionally substituted with one or more groups selected from hydroxy, amino,
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[00105] Examples of suitable compounds for use in the method of the present

invention include:

methyl 4-((E)-((Z)—1-(2—(benzo[d]thiazol—2-yl)hydrazono)—Z-methyl—
propyl)diazenyl)benzoate;

(E)—2-(4-bromo-2—((2~(quinolin—8-yl)hydrazono)methyl)phenoxy)-
acetic acid,;

* (E)-N'-(3,4-dimethoxybenzylidene)-2-(naphthalene-1-yl)-

acetohydrazide;

(E)-N'-(3,4-dimethoxybenzylidene)-2-phenylcyclopropane-
carbohydrazide;



optionally substituted phenyl; L1 is a C3_5 linker,
such as one containing a cyclopropyl group; and L2 is
w@b®ensa1sA subgroup of conpounds within this BUbhUFA8&042988
are conpounds according to the followng Formula Il R3
OR/ RA \ NNHII [00104] wherein Rl is hydrogen
or halogen; R2 is hydroge®or Cl 4 haloalkyl; R3is
hydrogen, Cl-4 haloal kyl, Cl1_4 al koxy, or Cl-4
al kylthio; and R4 is hydrogen, Cl_4 hal oal kyl, Cl.4
al kox¥)-3ayclcherdngi-kith diok p-N'Y(HnestidyBenzyiadey ment, Rl
|s hﬁ/d;i %2 or halogen; R2 is CF3; R3 is hydrogen,
Bnahydradides) kyl , C1_4 al koxy, or C -4 al kyIthio and

R4 ig JtE'ENd (@&@ﬁmaﬁg& lﬁb@hﬁeﬁ w- &yh%@i ar%%lﬁé” Cl.4
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Sui t @b(](é) -hédreay ki) pgemdﬁszwyxt)rnﬁﬂlwlma)ﬁydmmwmhmg.
Sﬁi’ tabl e al kylthio groups include -SCH3. Preferably,
& conmpounds are trans-cycl opropyl conpounds.
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[ 001 6B)-NE(atilylogyod nmﬁhqmbb@yétdﬂman@sbrbmpbmwlthm)t he
the present invention include: nethyl
%ll(‘%?“?‘%%) 1-(2-(benzo[d] t hi azol -2-yl ) hydrazono) - 2- ne
t hyl (EpNOpyisbﬂbpﬂBﬂ)ﬂyllb@{maycﬂoM 1.0lheptane-7-carbo-

&51)%]59(4 br omo- 2- ((2- (qui nol i n-8-y1) hydrazono) net hyl ) p
h acetlc acid; (E)-N -(3, 4- dlnethoxyb

R R b
ﬂhdeﬂhmhﬂdnEZ|de WO 2007/056159 PCT/ US2006/ 042988 -
(E) SR oﬁ%ﬁ@ﬂ??“@)ﬁﬁﬂﬁgyybﬂmgwéaﬁﬁﬁﬁﬁﬁyﬁ@ﬁ§91|dene)
propanecarbohydrazide;
(4- (tr1ﬂuoromethylthlo)phenyl)carbonohydrazonoyldlcyamde
N-((E)-3-((2)-2-(1,5- ~dimethyl-2-oxoindolin-3-ylidene)hydrazinyl)-
3-0x0-1-phenylprop-1-en-2-yl)benzamide; - | . |
(2)-2-(2~((1-butyl-1H-indol-3-yl)methylene)hydrazinyl)benzoic acid;
(£)-4-((2-benzyl-2-phenylhydrazono)methyl)pyridine;
(Z)-N"-((1H-pyrrol-2-yl)ymethylene)tricyclo[3.3.1.1%]decane-
3-carbohydrazide;
(2)-1-(2-(4-(ethyl(2-hydroxyethyl)amino)phenyl)hydrazono)-
naphthalen-2-(1H)-one;
(E)-4-((2-(5-chloro-3-(triﬂuoromethyl)pyridini—2-y1)-2—2—methyl—
hydrazono)methyl)benzene-1,3-diol;
(E)-2-(3,4-dimethylphenylamino)-N'(4-morpholino-
3-nitrobenzylidene)acetohydrazide;
(2)-3-(2-nitro-5-(pyrrolidin-1-yl)phenyl)hydrazono)quinuclidine;
(E)-2-((2-(1H-benzo[d]imidazol-2-yl)hydrazono)methyl)-
5-(diethylamino)phenol;
and physiologically acceptable salts thereof.



but anehydr azi de;

(E)-N -(3, 4-di nret hoxybenzyl i dene) - 4- hydr oxyhexanehydr a
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[00106] enZyIEthing)es ARk L?ﬁs for yse.in the method of the present
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[00110] E Eg 4 Nlﬁ% 1@6(324/5 hg?géﬂe%eﬁ%ﬂ(ﬁ@ﬁg%ﬁpcyaﬁgyr i di ne;

[00111] [ 3. 3Ni (4:{dﬂethd'mn@)-2~Bydraxjd1dnyﬁd1az)pﬁmylcyclopropane—
4- (et hyl (2- hydr oxyet hyl )
%ﬁ%’f}‘@ﬁd&l’%é €S’/I ) hydrazono) - napht hal en- 2- (1H) - one;
[00112] (E) - #¢-(4- Br&r’éoQtﬂx@ﬁmoﬁn(stﬁid‘ehéb%@%}dﬁﬂé ypyridini- I2 yl)-

2- 2- et hyl - hydrazono) net hyl )’b enzene-1, 3 -di

ﬁ)oxzplzeslony)acwydwmﬁenw ani no) N ( 4- nor phol i no-

3-ni kr t )
(o0113] & SRS IR S8 S PSS b O enmremapah e au
© [00114] nucl Nd(mexolndcﬁi)m?yhdehel 2*62%&1?%1&; -[91-dimethylethyl)-
).hydr azono) net hyl
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[00115] Sal t 5. (4Rt EBhne 912087 B0 B HRRIAR Q588
carboxhydrazide;
[00116] 2~(2-chlorophenyl)-N’~(3,4-dimethoxybenylidine)cyclopropane-
carboxhydrazide;
[00117] 2-(3-chlorophenyl)-N’-(3 A-dimethoxybenylidine)cyclopropane-
carboxhydrazide;
[00118] 2-(2—ﬂuoropheny1)-N’-(3 ;A-dimethoxybenylidine)cyclopropane-
carboxhydrazide;
[00119] 2-(3-fluorophenyl)-N’-(3,4-dimethoxybenylidine)cyclopropane-
carboxhydrazide;
[00120] 2-(4-fluoropheny!)-N’-(3,4-dimethoxybenylidine)cyclopropane-
carboxhydrazide;
[00121] 2-(2-chlorophenyl)-N’-(3-trifluoromethylbenylidine)cyclopropane-
carboxhydrazide;
[00122] 2-(3-chlorophenyl)-N’-(3-trifluoromethylbenylidine)cyclopropane-
carboxhydrazide;



-26 [00106] Exanples of suitable conmpounds for use in
the nmethod of the present invention include: [00107]

WOR{(3/086d5 ( 6- Br onbbenzo[ d] [ 1, 3] di oxol - 5-yl ) met PyT/E8m)é1g42988

drazinyl)-1- (4-(dinethyl am no)phenyl) - 3-oxoprop- |
-en-2-yl ) benzam de; [00108] N- (|

- (4- (Di et hyl am no) phenyl }28=(2- (4- hydr oxy- 3-i odo- 5-
nmet hoxybenzyl i dene) hydr azi nyl ) -3 -oxoprop- |
-en-2-yl )b enz am de; [00109]

[00123]N - (%-@N&Hl&whéfyﬁﬁelﬁhg%ﬁggﬁf&f%ﬂééﬁg]ﬂélylﬁh{e}émo%@ﬁ%gy clop

entyl)- propanehydra
carpgxhydagide;( 3, 4, 5-tri met hoxybenzyl i dene) benzohydr azi de

hyds
,  [0041 ) : o
00124l . (gﬁi‘%z%fgzﬂ)%)'Szmﬁk[}gff%ﬁ?éhwﬂlémkyﬁ}?emaﬁ%| opr
oafhdR oxhydr azi de;
001 N - (5- Bronp- 2- oxoi ndol i n-3-yl i dene) - 2- ( 2- br ono- 4-
[00125] gre—bz) h @X(B}ggliﬁ@})@s Wﬁ?@Ne&?gﬂﬁgp?zlt@l@ﬂb?ﬁ'@dlt):g]cyclolpmé)ane-)
-3-yl)-N-(3,4,5-tri met hoxybenzyl i dene) prop
canek oﬁrraz?de; [ 00114]
[00126] N - ( 2-@xficroishenyt) AN y(3+tgidinejonti iBkycdcloprobasit-net hy
cI %t()gxgﬁé%&genoxy)) acd et ohydr azi%beé;ﬂﬂg’%loo1)1‘;2']c brob
- (8- phenyl)-N - (3, 4-di net hoxybenyl i di ne) cycl opr
00127] Opane: i_de, idi ]
[ ]2- (2- C(P%IC%IEOp lgynlglb)ml\?;e :e%, g%%ltlﬁg?ﬁggﬂ%o}%}ene) cycl opr
catbankydrezaddoxhydr azi de; [ 00117]
2- (3+chl -N_-(3,4-di met b lidi I
e
carbpRhfdramdgphenyl ) - N - (3, 4- di met hoxybenyl i di ne) cycl opr
00129] opane- car boxhydrazide; [00119] 2-(3-fluorophenyl)-N
[ - (3, 4-drdnarpRhepnBry - Cameibpsyhenplidiopaydopropane-
' . C%@?#Sf : %/Zg&fegglhgﬁylg 0%12?]3 4- di et hoxybenyl i di ne)cyclopr’
+100130] opaneé-(2efarobaptieysl)- a7 Hdaneth@8badylidine)cyclopropane. |
2-(2-chl orophenyl)-N -(3-trifluoronethyl benylidi ne)cyc
¢ Eﬁ‘ #f&3% car boxhydr azi de;

J00131] - 2-(3-fluorophenyl)-N’-(3-methoxybenylidine)cyclopropane-
carboxhydrazide;

[00132] 2-(4-fluorophenyl)-N’-(3-methoxybenylidine)cyclopropane-
carboxhydrazide;

[00133] 2-(2-chlorophenyl)-N’-(3 -methylthiobenylidine)cyclopropane-
carboxhydrazide;

[00134] 2-(3-chlorophenyl)-N’-(3-methylthiobenylidine)cyclopropane-
carboxhydrazide;

[00135] 2-(4-chlorophenyl)-N’-(3 -methylthiobenylidine)cyclopropane-
carboxhydrazide;

[00136] 2-(2-fluorophenyl)-N’~(3-methylthiobenylidine)cyclopropane-
carboxhydrazide;

[00137] 2-(3-fluorophenyl)-N’~(3-methylthiobenylidine)cyclopropane-
carboxhydrazide;

[00138] 2~(4-fluorophenyl)-N’-(3 -methylthiobenylidine)cyclopropane-

carboxhydrazide;



[00122]
2-(3-chl orophenyl )-N -(3-trifluoronethyl benylidine)cyc
wo opropase- car boxhydrazi de; WO 2007/ 056159  PCT/US2006/042988
PCT/ US2006/ 042988 -27 [00123] ‘
2- (4-chl orophenyl)-N -(3-trifluoronethyl benylidine)cyc
| opr opane- car boxhydrazi-gg;- [ 00124]
2-(2-fluorophenyl)-N -(3-trifluoronethyl benylidine)cyc
| opr opane- carboxhydra2|de [ 00125]

3
R
ca}'a}bcﬁﬂryﬂ#amdepphegyl )-N - (_3dt rifl goggnet hyl benyl i di ne) cyc
opr opane- r azj.de; s
[00140] >. ?22 %P%PBE%@R@??yﬂﬁ4?ggﬂ%?%%&éﬁ@k@??@Fﬂ%?%?%?ﬁbropan
cagbo,g@mgfg@ydr azi de; [00128]

2-(3-chl orophenyl)-N - (3-nmet hoxybenyl i di ne) cycl opr opan
[00141] e- c2i(boklayapheylpdl - (@{mﬂ@g})meth benylidine)cyclopropane-

| or ophenyl ) - N - (3- net hoxybenyl i di ne) cycl opr opan
ogbdilnfiny Wy dr azi de: [ 00130]

[00142] 2- ( 229} yRbephen)-NN(2 {30nebhetybenyliditd)oglayxopamer opane
- - carboxhydrazi de; .100131]

C@%?Qﬂﬂﬂﬂﬁkophenyl) N - ( 3- net hoxybenyl i di ne) cycl opr opan
[00143] 2- (4%?3@%%&3@1% I\# Ql?%é&hnﬁ%%lbgg%hd[me&%% pcr%zlmgbr opan
c@bogaidtmideydr azi de; [ 00133]
o o R R g v

c%béﬁl}ﬂ% eophenyl )-N - (3-net hyl t hi obenyl i di ne) cycl opro
pane-- car boxhydrazi de; [00135]

[00145] 2- ( 42¢Ricblooqenyl) N M4-tiBuomenteiiibingbdinglcyePprepasec| opr o

car boxhydr azi de; [00136]
cgr% ’g’)@f?ﬂ) Ophenyl ) =N - (3-nmet hyl t hi obenyl i di ne) cycl opro

- [00146] Pane2.(3-chlorophenyl)-N’-(4-trifluoromethylbenylidine)cyclopropane-

carboxhydrazide;

- [060147] .. 2-(4-chlorophenyl)-N’-(4-trifluoromethylbenylidine)cyclopropane-
carboxhydrazide;

[00148] 2—(2-ﬂu6rophenyl)—N’-(4-triﬂuoromethylbenylidine)cyclopropane—
carBoxhydrazide;

[00149] 2-(3-fluorophenyl)-N’-(4-trifluoromethylbenylidine)cyclopropane-
carboxhydrazide;

[00150] 2-(4-fluorophenyl)-N’-(4-trifluoromethylbenylidine)cyclopropane-
carboxhydrazide;

[00151] N'-(3,4-dimethoxybenzylidene)-2-(4,8-dimethylquinolin-2-ylthio)-
acetohydrazide; 4

[00152] 3-(9H-carbazol-9-y1)-N’-(3,4-dimethoxybenzylidene)propane-
hydrazide;

[00153] and physiologically acceptable salts thereof.

[00154] The methods of the present invention also include the use of a
physiologically acceptable salt of a compound according to Formula I. The

term physiologically acceptable salt refers o an acid- and/or base-addition salt



car boxhydr azi de; [00137] 2-(3-fluorophenyl)
N - (3- et hyl t hi obenyl i di ne) cycl opr opane-

W@ 200b05d1ydr azi de; [ 00138] PCT/US2006/042988
2-(4-fluorophenyl)-N -(3-nethylthi obenylidi ne)cycl opro
pane- carboxhydrazi de; WO 2007/ 056159
PCT/ US2006/ 042988 -28 [§891391
2- (2-chl orophenyl)-N -(2-trifluoronethyl benylidine)cyc
;opropane- car boxhydr azi de; [00140]

-(3-chl orophen - t i f4 Loy I [l c

o R SSPpARG BTN P T Al GRS R BY Ky

ad@mgarC iipasaie syl Jto e ¢anpainkll acoowlimet toyFdremid I.diBegcyc
| opr opane- carboxhydrazi de; [00142 d

addition-selis 6%b ph Epaes - a%ézlgt 31 H’RIBP%%%%PW B PPEPAE ey
acé&?gl%fﬁ)nﬁé Qox%mj 87 §€bade08kd 3ot substantially degrade,

- (3-Tluorophenyl )-N-(2-trifl uoronethyl ben ?,i di ne) cyc
deboppogane destmy saidpdrmzind @ccqrdidg 44 [Formula I. Examples of

o SR e A R el
ac€rate? -ffthA6 ORARAK| dxdtbte, and succinate salts. Other suitable salts

- (4°trifldoronethyl benylidi ne)cycl opr opane-
inclade sodiymy pothsdisim, caboagp, and trométhamine salts.

2- (3 ¢chl ) - i il
A
endofnpashthe uep bestylepisdinefsdast well haioptorabisoyiclre aygl, | mixbeyey c
| opr opane- carboxhydra ide;r#00148%%¥ . - .
oferaplipmgtsy FpWekh e )i I-C‘é&l eRantiomSFL st APFEERTACTS i HES Ry
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. pllessatt oqrdsse-Tt &efnies ypderatood ¢hat [lIF0grEeAnt mvention encompasses
57 G O ki oY, CPRIMEL A LRSSy ©

. in the art and includé keto-enol tautomers.

a

[00156] . It is also understood that the compounds of Formula I include both the
E and Z isomers, in varying ratios, of the hydrazone. As is known in the art,i
the hydrazone moiety can isomerize between the £ and Z isomers, as shown in

the following schematic:

R? R3 R
- l - //k NJ\LZ—R"'
R1_L1 N L2_R4 RZ L1
[00157] ! R'
[00158] While the specific compounds listed above may indicate a particular

stereochemistry of the hydrazone moiety, i.e., E or Z, the present invention
explicitly includes both isomers.

[00159] The compounds of Formula I may also be solvated, including
hydrated. Hydration may occur during manufacturing of the compounds or
compositions comprising the compounds, or the hydration may occur over
time due to the hygroscopic nature of the compounds.

[00160] Certain compounds within the scope of Formula I may be derivatives

referred to as "prodrugs." The expression "prodrug" denotes a derivative of a



[ 00151]

N - (3, 4-di net hoxybenzyl i dene) - 2- (4, 8- di net hyl qui nol i n-
WQ@200705i169 - acet ohydr azi de; [00152] PCT/US2006/042988
3- (9H carbazol -9-yl)-N - (3, 4-di met hoxybenzyl i dene) pr op
ane- hydrazide; [00153] and physiol ogically acceptable

salts thereof. [00154] Tis® -net hods of the present
invention also include the use of a physiologically
acceptabl e salt of a conpound according to Formula I.
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as a consequence of structural as nnetry in selected
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: er od th tthe e he .
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tgutoners [00156] It is also understood that the
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ydrazone noi ety can | sone ze
perdant en théeorhpamds 4f ilso estiomsreghefarred prodrigs. In some
czlé)elsl gvlws Hgsua%i] etrcr)agrlelg:are ggublé%st@? type prodrugs such as (acyloxy)
alkyl esters or ((alkoxycarbonyl)oxy)alkyl esters.

[00161] When any variable occurs more than one time in any constituent or in
Formula I, its definition on each occurrence is independent of its definition at
every other occurrence, unless otherwise indicated. Also, combinations of
substituents and/or variables are permissible only if such combinations result
in stable compounds.

[00162] The term "alkyl," as used herein by itself or as part of another group,
refers to both straight and branched chain radicals of up to 10 carbons, unless
the chain length is limited thereto, such as methyl, ethyl, propyl, isopropyl,
butyl, 1-methylpropyl, 2-methylpropyl, pentyl, 1-methylbutyl, isobutyl,
pentyl, t-amyl (CH;CHx(CH3),C-), hexyl, isohexyl, heptyl, octyl, or decyl.

[00163] The term "alkenyl," as used herein by itself or as part of another group,

refers to a straight or branched chain radical of 2-10 carbon atoms, unless the
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Hydration may occur during manufacturing of the
conmpounds or conpositions conprising the conpounds,
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ﬁlhﬁgendﬁiygéﬁtolr‘sﬂinﬁﬁmetyhe conpounds of this invention
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[0104] pr ep&iﬂ@demy "excdelkanyl, 'éfas véed hszeie by itseldiod a@@ﬁiﬁ@ﬁmother
ol s3T5 aaReE o sBrinifi $lo 7, Ao %udial B 1o

3 carbon-carbon double bonds. Typical examples include cyclopropenyl,

cyclobutenyl, cyclopentenyl, cyclohexenyl, , cycloheptenyl, and
cyclohexadienyl. Cycloalkenyl  also  includes  bicycloalkenyl,
polycycloalkenyl, and other bridged cycloalkenyl groups.

[0105] The term "cycloheteroalkyl," as employed herein by itself or as part of
another group, refers to a group having 3 to 14 ring atoms containing carbon
atoms and 1, 2, 3, or 4 oxygen, nitrogen, or sulfur heteroatoms. Typical
examples include, but are not .limited to, 2-tetrahydrofuranyl,
2-tetrahydrothienyl, 2-pyrrolidinyl, 3-isoxazolidinyl, 3-isothiazolidinyl,
1,3,4-oxazolidin-2-yl, 2,3-dihydrothien-2-yl, 4,5-isoxazolin-3-yl,
3-piperidinyl, 1,3-dioxan-5-yl, 4-piperidinyl, 2-tetrahydropyranyl,
4-tetrahydropyranyl, pyrrolidinyl, imidazolidinyl, pirazolidinyl,



pendent on the conmpounds of this invention are

preferred prodrugs. In sone cases, it is desirable to
wee@pasasdoubl e ester type prodrugs such as (aryI/U%30)6/042988

al kyl esters or ((al koxycarbonyl)oxy)al kyl esters.

[00161] When any variable occurs nore than one tine in

any constituent or in Fg@prnula I, its definition on
each occurrence is independent of its definition at
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teé‘larrhér%rofﬁ %}IQSP%Im}/lS g@%&&;‘l g@g&émﬁ{/‘ld ShuMaih@bhRs

perm e’ on Inations result in
1n&ﬁﬂbm@dconpounds [00162] The term"al kyl ," as used

herein by itself or rt of.anot up, ~.re rs
[0106] {0 B 8Y‘g?het%’fﬂ S et R Qf QB RIS o AnGipS
gr%ﬁ% GERADS erity @o?ﬁamf‘n@% tﬁrlaJrﬁlgl #6184 EonitSinink Faited atoms

reto, such as nethyl, ethyl, propyl, |sopro

arfaluit, \2) ﬁ clslr;lrmrygym pntnpgdn orzsu}ﬁrr iateinsrasgyll 2, erehequble gonds
t t
TXR’,‘F—% @é{r@lﬂ@;’ IdS ORE‘%{ IablyI glgﬂgﬁclf)hettﬁgm% grougs Jl‘emted

atfRey! - &%m]]y Th @ytelidinyhl kenyidazormmymsed ﬁmrzeludmjdy

itself or as part of anot her. group, .refers é& gh
temalasarr@mranar oS TaRHRIB T BHPIPF AT BRFI2GHYD ¥uglfn and

( ﬁngﬁ}gi rﬁgdl & sy\% %O&tlzr{agg’ 619 abGHlb 5i2da06/ 042988

t hereto, including, but
[0107] not Thmdrmd"alllqllemt'hﬂmyd;ed heielp rhypmﬂil or & qmp@l;ﬁ e]fyatnother

sisuhs P (0 £ HORGIST ah o anel D oo Thet B
hau’%%< ik othBSvisS BidaRide frﬂmbb’td 155@dborPatos, frafekabdy 1 to
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[0109] The term "alkynylene," as used herein by itself or part of another

group, refers to a diradical of an unbranched, unsatureted hydrocarbon having,
unless otherwise indicated, from 2 to 15 carbon atoms preferably 1 to 10
carbon atoms, more preferably 1 to 6 carbon atoms, and having at least 1 and
preferably from 1 to 6 sites of acetylene (triple bond) unsaturation. Examples
include alkynylene groups such as ethynylene (-C=C-), propargylene
(-CH,-C=C-), and the like.

[0110] The term "heteroalkyleﬁe," as used herein by itself or party of another

group means alkylene, as defined above, wherein 1 to 5 of the carbon atoms



carbon .atons. Typical exanples are cycl oprapyl,
cyclobutyl; cyclopentyl, and .cyclopexyl. Cycloalkyl
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se indicated, from1 fo 15 carbon atons,
Amﬂd&fcenaﬂjz;hy aflother embodiment, the heteroatom does not form part of the
vinyl bond.

[0112] The term "heteroalkynylene,”" as used herein by itself or as part of
another group, means alkynylene, as defined above, wherein 1 to 5 of the
carbon atoms indicated is replaced by a heteroatom chosen from N, O, or S.
Examples include alkynyleneoxy, alkynyleneamino, and alkynylenethio.
Preferably, the oxygen, nitrogen, and sulfur atoms contained therein do not
form bonds with other heteroatoms. In one embodiment of heteroalkynylene
groups, heteroatoms can occupy either, but not both, of the chain termini.
Additionally, the heteroatom does not form part of the vinyl bond.

[0113] The term "cycloalkylene," as used herein by itself or as part of another

group, refers to a non-aromatic alicyclic divalent hydrocarbon radical having
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to 5 of the carbon atoms indicated is replaced by a heteroatom chosen from N,
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therein do not form bonds with other heteroatoms. Suitable examples include
the diradicals of piperidine, piperazine, morpholine, and pyrrolidine. Other
suitable  examples include methylenepiperidyl, ethylenepiperidyl,
methylenepiperazinyl, ethylenepiperazinyl, and methylenemorpholinyl.

[0116] The term "cycloheteroalkenylene," as used herein by itself or as part of
another group, refers to a cycloalkenylene group as described above, wherein
1 to 5 of the carbon atoms indicated is replaced by a heteroatom chosen from

N, O, or S. In one embodiment, the oxygen, nitrogen, and sulfur atoms

contained therein do not form bonds with other heteroatoms.
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CH2CH2- cycl opr oc{oyl éne-), and net h¥| enecycl ohexyl ene
pyrrolyl, pyrrolyl, imidazolyl, yrazolyl yrazmyl pyrimidinyl,
pyridazinyl, indolizinyl, isoindolyl, 3H-indolyl, indolyl, indazolyl, purinyl,
4H-quinolizinyl, isoquinolyl, quinolyl, phthalazinyl, naphthyridinyl,
quinazolinyl, cinnolinyl, pteridinyl, 4aH-carbazolyl, carbazolyl, B-carbolinyl,
phenanthridiny]l, acridinyl, perimidinyl, phenanthrolinyl, phenazinyl,
isothiazolyl, phenothiazinyl, isoxazolyl, furazanyl, phenoxazinyl, and
tetrazolyl groups. Further heteroaryls are described in A. R. Katritzky and C.
W. Rees, eds., Comprehensive Heterocyclic Chemistry: The Structure,
Reactions, Synthesis and Use of Heterocyclic Compounds, Vol. 1-8,

Pergamon Press, NY (1984).



(i.e., -CH2-cycl ohexyl ene-). [0114] The term
"cycl oal kenyl ene," as used herein by itself or as part

w@boo7amasher group, refers to a substituted al PClHUF1006/042988

di val ent hydrocarbon radical having from3 to 15
carbon atons, preferably 3 to 10, and at |east one
carbon- carbon doubl e bopgl. Exanpl es of
"cycl oal kenyl ene" as used herein include, but are not
limted to, 4,5-cyclopentene-1, 3-diyl,
3, 4- | ohg - 1 1~ di vl - i ;
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include fluoromethyl, trifluoromethyl, trichloroethyl, and trifluoroethyl.

[0129] " The term "haloalkenyl," as used herein by itself or as part of another
group, refers to any of the above alkenyl groups wherein one or more
hydrogens thereof are substituted by one or more halo moieties. Typical
examples include fluoroethenyl, difluoroethenyl, and trichloroethenyl.

[0130] The term "carboxyalkyl," as used herein by itself or as part of another
group, refers to any of the above alkyl groups wherein one or more hydrogens
thereof are substituted by one or more carboxylic acid moieties.

[0131] The term "heteroatom" is used herein to mean an oxygen atom ("O"), a

sulfur atom ("S") or a nitrogen atom ("N"). It will be recognized that when the



Typi cal exanpl es include ethenyl oxy, propenyl oxy,
but enyl oxy, pentenyl oxy, and hexenyl oxy. [0119] The
wo e0omos@asyl , " as used herein by itself or as peeT/US$006/042988
anot her group, refers to nonocyclic or bicyclic
aromatic groups containing from6 to 14 carbons in
the ring portion, preferaily 6-10 carbons in the ring
portion. Typical exanples include phenyl, naphthyl,
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I sogyi_nal yl qui.nol yl . pht hal azi pyl , napht hyri di ny] ,
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. acridinyl, perimdinyl, phenanthrolinyl " phenazi nyl’,
heterormila fok yalkoxyh dnat plkanylony, | Ci.sdkdthad.y C;.¢ dlliylanetigy,
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tructure, Reactions, Synthesis and Use of
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Cz.6 alkynylcarbonyl, Cis alkylsulfonyl, Cy.6 alkynylsulfonyl,

Cs.10 arylsulfonyl, Cé-10 aryl(Cig)alkylsulfonyl, Ci.¢ alkylsulfinyl,
Ci alkylsulfonamido, Ceé-10 arylsulfonamido,
Cé.10 aryl(Ci.6) alkylsulfonamido, Ci alkyliminoamino, formyliminoamino,
Cz.6 carboxyalkoxy, Cy.¢ carboxyalkyl, and carboxy(C,.¢)alkylamino.

[0135] When the phrase “optionally substituted” ié used with reference to an
alkyl, alkenyl, or alkynyl group, the phrase “optionally substituted” herein
refers to said group or groups being optionally substituted with one or more
substituents independently selected from the group consisting of amino,
hydroxy, nitro, halogen, cyano, thiol, Cs.s cycloalkyl, Cs.¢ cycloalkenyl, Cs.¢
cycloheteralkyl, Css cycloheteroalkenyl, Cq.q9 aryl, 5-10 membered
heteroaryl, Ci.¢ alkoxy, Css alkenyloxy, Cig alkylthio, Cjalkylenedioxy,



di f | uor onet hyl enedi oxy (-OCF20-). [0123] The term
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fluorine or iodine. [0124] The term "nonoal kyl am ne"

or "nonoal kyl am no," as used herein by itself or as

part of another group, refgrs to the group NH2 wherein

one hydrogen has been replaced by an al kyl group, as

defi ned above. [0125] The term "di al kyl am ne" or
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ar wherein one or nore hydrogens thereof are
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[0137) - used Abeie@ihed v tis edrfairoemestipaiits, té liakat Neknd OF AEPbhe

efers to any of the above al kyl groups wherein ohe or
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IS used herein to nmean an oxygen at
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frber M@ ONRRIRE, P b&o¥dan¥d1 8ABI the FRvaRdn RBHR linkers may
include, but not necessarily limited to: a linker containing 1 carbon atom (e.g.,
CH,); a linker containing one heteroatom (e.g., O); a linker containing five
carbon atoms (e.g., CH,CH,CH,CH,CHy); a linker containing 3 carbon atoms
and 2 heteroatoms (e.g., OCH,CH;NHCH,); a linker containing 10 carbon
atoms; or a linker containing nine carbon atoms and 1 heteroatom.

[0138] As mentioned above, the above described compounds may be used to
inhibit a taste modulating protein. Such inhibition may be in vitro or in vivo.
The amount of the compound of Formula X, or any of the specific subgroups,
subclasses, or specific compounds described above, used to inhibit the taste
modulating protein may not necessarily be the same wlllen used in vivo
compared to in vitro. Factors such as pharmacokinetics and

pharmacodynamics of the particular compound may require that a larger or
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protein with a compound of Formula I, or any of the specific subclasses and

specific compounds listed above, and inhibiting the protein by about 10% to
about 50%. In another embodiment, the present invention is directed to a
method of inhibiting a taste modulating protein, comprising contacting said
protein with a compound of Formula I, or any of the specific subclasses and
specific compounds listed above, and inhibiting the protein by at least about
10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, or 95%, or from about
50% to about 99%, or alternatively from about 10% to about 50%, and
wherein said taste modulating protein is a naturally occurring taste modulating

protein. In another embodiment, the present invention is directed to a method
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[0142] As used herein, the phrase "taste modulating protein" refers to a
TRPMS protein, and includes naturally and recombinantly produced TRPMS5
proteins; natural, synthetic, and recombinant biologically active polypeptide
fragments of said protein; biologically active polypeptide variants of said
protein or fragments thereof, including hybrid fusion proteins and dimers;
biologically active polypeptide analogs of said protein or fragments or variants
thereof, including cysteine substituted analogs. The taste modulating protein

may be a nonhuman protein, for example a nonhuman mammalian protein, or
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polar residue to a nonpolar residue or vice-versa, modifications from

positively charged residues to negatively charged residues or vice versa, and
modifications from large residues to small residues or vice versa are
nonconservative modifications. For example, substitutions may be made
Which more significantly affect: the structure of the polypeptide backbone in
the area of the alteration, for example the alpha-helical or beta-sheet structure;
the charge or hydrophobicity of the molecule at the target site; or the bulk of
the side chain. The substitutions which in general are expected to produce the
greatest changes in the polypeptide's properties are those in which (a) a
hydrophilic residue, e.g., seryl or threonyl, is substituted for (or by) a



protein wwth a conmpound of Formula I, or any of the
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spte%%t J:oma}goungs d%gc%bte abové( wherein said taste receptor cell can
detect a sweet, bitter, sour, salty, or umami taste. In another embodiment of
the present invention, the method comprises administering a compound of
Formula I, or any of the specific subgroups, subclasses, or specific compounds
described above, to a subject in an amount sufficient to inhibit the
depolarization of a taste receptor cell. Furthermore, when administered orally,
the compound may be dispersed or diluted by saliva.
[0147] By way of example, the present invention is directed to a method of

inhibiting the depolarization of a taste receptor cell, comprising contacting
said taste receptor cell with a compound of Formula I, or any of the specific

subclasses and specific compounds listed above, and inhibiting the
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taste receptor cell.

[0149] In certain embodiments, a single dose or two to four divided daily
doses, provided on a basis of about 0.001 to 100 mg per kilogram of body
weight per day, preferably about 0.01 to about 25 mg/kg of body weight per
day is appropriate. When inhibiting a taste receptor cell in vivo, the
compound of Formula I is preferably administered orally.

[0150] In one embodiment of this aspect of the present invention, the method
comprises contacting a taste receptor cell with a compound of Formula I, or

any of the specific subgroups, subclasses, or specific compounds described
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60% to about 99%, or alternatlvely from about 20% to about 50%. Thus, in a

more specific embodiment, the method comprises administering a food
product comprising one or more food ingredients and one or more compounds
according to Formula ¥, wherein the one or more compounds according to
Formula I are present in an amount sufficient to inhibit a bitter taste, produced
by the food product, by at least about 10%, 20%, 30%, 40%, 50%, 60%, 70%,
80%, 90%, or 95%, or from about 60% to about 99%, or alternatively from
about 30% to about 70%. Of course, in other embodiments, a taste may be

inhibited to differing extents.



a taste receptor protein. In one enbodinment of this
aspect of the present invention, the nethod conprises
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Formula I, or any of the specific subgroups,

subcl asses, or specific conpounds described above,
wherein said taste recepd6r- cell can detect a sweet,
bitter, sour, salty, or umam taste. In another
enbodi nrent of the present invention, the method
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sweet, bitter, sour, salty, or umami. Preferably, the method of the present
invention inhibits a bitter and/or sweet taste.

[0156] As used herein, the phrase "inhibit a taste” and grammatical variants
thereof, such as "taste inhibiting" and "inhibiting a taste," refers to interfering
with the perception of a taste. The taste may be sensed to a lesser degree or
not sensed at all by application of the present invention.

[0157] An additional aspect of the present invention is a method of inhibiting
a taste of a pharmaceutical composition, comprising administering a
compound according to Formula I, or any of the specific subgroups,

subclasses, or specific compounds described above, to a subject receiving the
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1:10 in relation to the pharmaceutical agent.

[0159] By way of additional examples, the method of inhibiting a taste of a
pharmaceutical composition may comprise inhibiting a taste produced by one
or more agents selected from the group consisting of antipyretics, analgesics,
laxatives, appetite depressants, antacidics, antiasthmatics, antidiuretics, agents
active against flatulence, antimigraine agents, psychopharmacological agents,
spasmolytics, sedatives, antihyperkinetics, tranquilizers, antihistaminics,
decongestants, beta-receptor blockers, agents for alcohol withdrawal,
antitussives, fluorine supplements, local antibiotics, corticosteroid
supplements, agents against goiter formation, antiepileptics, agents against
dehydration, antiseptics, NSAIDs, gastrointestinal active agents, alkaloids,

supplements for trace elements, ion-exchange resins, cholesterol-depressant
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0%, 0%, 60%, 70%, 80%, 90%, or 95%, or from about 60% to about 99%,
or alternatively from about 25% to about 50%. In another embodiment, the
compound of Formula I is administered in a ratio of from about 10:1 to about
1:10 in relation to the counterterrorism agent.

[0161] , In another embodiment, a compound according to Formula I, or any of
the specific subgroups, subclasses, or specific compounds described above, is
useful for inhibiting an undesirable taste of a nutriceutical composition.
Examples of nutriceutical compositions having an undesirable taste include,
but are not necessarily limited to, enteral nutrition products for treatment of
nutritional ~ deficit, trauma, surgery, Crohn's disease, renal disease,
hypertension, obesity and the like, to promote athletic performance, muscle

enhancement or general well being or inborn errors of metabolism such as



subcl asses, or specific conpounds descri bed above, has
a range of fromabout 0.01 to about 5.0 grans per 100
worke70s6164 her enbodi ments, the taste inhibitiPQI/US2006/042988
ef fective amount of a conmpound according to Fornula I,
or any of the 'specific subgroups, subclasses,' or'
speci fi c conpounds descr-i4ged above, has a range of
fromabout 0.5 to about 2 grams per 100 mi.
Al ternatively, a conpound according to Fornula -1, or
Ry 1@fonbhg iy ical R i i
pspeci f%ns:lﬂcofrmr; un&ﬁddsu@ ’eglclf:gr?llggggeatlgelz, |§P‘l§§§n§ma tceolgmea1 in
ogor gvnd) Amninf acdrowhich Igpvam pitter O @hetdilic 4Bb6] affdreaste.
thod of .t he present invention in its varjous )
SeiboaReres Taleo B ws el pie 1 evoresriel fBi psidt es
sEEIHEC iReh ROBrélie cBhQstmC NS, Skd&s Off 10WRE! isdidchf! -
sour, salty, or 'umam . Preferably, the nethod of the
histidise nysingnmetiqnne, inhehyelaging, tireandte, Angtaphars viyessine,
[Oﬂ@m d bherein, the phrase "inhibit a
al%(gi]ttagne'and grezflArr%paekg ll%%alex%% ESan(ffls nutlrzﬁ:g\;técgf , °°§‘%Paﬁg%%s m
adcoadahes with tHeithéthed ofahd inventio hiei dageribell Bslots. " refers to
interferinﬁg with the perception of a taste. The taste
[0162] gy B Wayflsyamplen theonsibpd gesyieersiormad suaethgethedesta |
baYe FRPbitAAY AR & i i 4
a%l%ll t olnal }}as pecEmptc?El ﬁct1 %g%%?rgélgnll%iqﬂ%%ﬁ%ﬁ ngllilgeagt é{rrgebtuﬁod
1Qf, 20 BO%i AG o, 0V $086,0T0%R §il9ar 9096.cort 95%) or from about

0si ti conpri sSi adm ni s ing.a caonpound,
o208 i SP oF AR EVALY S SRy oP%h bRy | s, in a
mRHDIERYIR, erSBHEIMBSHS €%he OmefBACI obhprisPAUR A Stering a
described above, to a subject receiving the WO
NHPSANERE IBIpEENUSPAD BT 2 98i8accuti@] phentnewisutily ahe or

oA e AR AL EREIH b BB whaci

o (he@Ep @8 inidre BorapoaRIB AL Edraingao IAdea il TR ;F'r.és@;ﬁ i Rnt -

V ej.t her concurrently or sequenti all g he conpound of

" SUEREIRRY tg bRy dRsRdSeeRarodused byBeguireseptical agent, by
A d ori 50t 0 A or eyhé,Cahoa 0

SOOI S 004 200 0% o 1 RAL TR ¢ B U o

- fromexboetditde tondbofin99 % pomakieenativein frone atsodinil 09c3b abedt 58%6.a
conmponent of the ..pharpaceytjcal conposition. [0158

[0163] g, 0@90%%9@115% H)eﬁ?i‘gt oM pe FReopR et i r&f@&al
addi@t dehif] t 8sihiositRBlsNOCERb, b lc&rlﬁgoﬁt}forfs E %s?d) NROWIEeRktic

Formula | is inhibited by at |east abou
procgdures have an unpleasant taste, such as contrast materials and local oral

anesthetics. The inhibitors of the invention may be used to improve the
comfort of subjects undergoing such procedures by improving the taste of
compositions. In addition, the inhibitors of the invention may be incorporated
into pharmaceutical compositions, including tablets and liquids, to improve
their ﬂavdr and improve patient compliance particularly where the patient is a
child or a non-human animal).

[0164] In another embodiment, a compound according to Formula I, or any of
the specific subgroups, subclasses, or specific compounds described above, is
used to inhibit a taste of a cosmetic product. For example, but not by way of
limitation, a compound according to Formula I may be incorporated into face

creams, lipsticks, lipgloss, and the like. Also, a compound according to
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taste produced by a counterterrorism pharnaceuti cafl.

biflex: aersponshist ¢lefoode seels a8l craative, cimomny varingin, ajuizicdste,
an%igerag'omponents of beverages such as caffeine, and humulone. In one
embodiment, the concentration of the compound according to Formula I used
is in the range of 0.01 mM to 20 mM and may vary depending on the amount
of bitter compound used and its bitterness.

[0167] In another embodiment, the present invention is directed to a method
of inhibiting the taste of a veterinary product, such as veterinary medicines,
veterinary food products, veterinary supplements, and the like, that are
administered to domesticated animals. In a preferred embodiment, a
compound according to Formula I, or any of the specific subgroups,
subclasses, or specific compounds described above, is used to inhibit a taste of

a veterinary product administered to a cat or dog.



chem cal, nuclear, or biological attacks, the use of
counterterrorism pharnmaceutical agents is expected to
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[0168]

[0169]

pharmaceuti cal agent includes those pharnmaceutica

agents that are useful in counteracting agents that
can be used in a terroriggpattack. Agents that have
been used in terrorist acts, or considered as useful
for «carrying out future terrorist acts, include
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undesirable taste include, but are not necessarily
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descrlbed above, in an amount sufﬁc1ent to decrease the palatability and/or
intake of food. Taste modulating protein knockout mice have been shown to
have diminished taste preference for sucrose, artificial sweeteners, and umami
flavors and diminished taste aversion to bitter solutions. See Zhang e al., Cell
112:293-301 (2003). Thus, according to the present invention, a compound
according to Formula I, or any of the specific subgroups, subclasses, or
specific compounds described above, may be administered to a subject so that
the palatability of food, as experienced by said subject, is decreased. Without
being boundl by theory, it is believed that a lower palatability of food can lead

to a lower intake of food by the subject. Thus, in certain embodiments, by
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valine. Further specific exanples of nutraceutical

conpostions in accordance with the nethod of the

i nvention are described fgglow. [0162] By way of
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method is a human.

[0172] Furthermore, in each of the embodiments of the methods described
herein, a compound of Formula I may be used in varying ratios to the agent
that is believed to cause the unwanted taste, such as a bitter or sweet taste. For
example, a compound of Formula I'may be administered in a molar ratio of
about 1000:1 to about 1:1000, or alternatively administered in a molar ratio of
about 500:1, about 200:1, about 10:1, about 1:1, about 1:10, about 1:200, or
about 1:500, relative to the agent that is believed to cause the unwanted taste.
In another example, the present invention is directed to a method of inhibiting
a bitter taste of a pharmaceutical composition, comprising administering to a

subject in need of such method a pharmaceutical composition and a compound
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compositions that comprise one or more compounds of Formula I, or any of

the specific subgroups, subclasses, or specific compounds described above,
may be used to formulate pharmaceutical drugs containing one or more active
agents that exert a biological effect other than taste inhibition and/or inhibition
of a taste modulating protein.

[0175] The pharmaceutical composition preferably further comprises one or
more active agents that exert a biological effect. Such active agents includes
pharmaceutical and biological agents that have an activity other than taste
inhibition. Such active agents are well known in the art. See, e.g., The

Physician's Desk Reference. Such compositions can be prepared according to
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chloropheniramine maleate, pyridamine maleate, doxlamine succinate,
bromopheniramine maleate, phenyltoloxamine citrate, chlorocyclizine
hydrochloride, pheniramine maleate, and phenindamine tartrate;
decongestants, e.g., phenylpropanolamine hydrochloride, phenylephrine
hydrochloride, pseudoephidrine hydrochloride, pseudoephidrine sulfate,
phenylpropanolamine bitartrate, and ephedrine; beta-receptor blockers, e.g.,
propanolol; agents for alcohol withdrawal, e.g., disulfiram; antitussives, e.g.,
benzocaine, dextromethorphan, dextromethorphan hydrobromide, noscapine,

carbetapentane  citrate, and chlophedianol hydrochloride; fluorine



according to Fornmula I, or any of the specific
subgr oups, subcl asses, or specific conpounds
waele®ensdised above, may be administered to a sSubPEDUSH06/042988
that the palatability of food, as experienced by said
subj ect, is decreased. Wthout being bound by theory,
it is believed that a | oggr palatability of food can
lead to a |ower intake of food by the subject. Thus,
in certain enbodi nents, by WD 2007/ 056159
0Q6/ 0 = LA : 0 -
g o Far 47 OB SHERAAE B Lo Nl ine o
clenshgr ooispsteneht suppbasntsp e.gs peedrisane o ppainiéond e sgamisbed
above,. to.a subject, _.the subject will consune a
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Formula |, or any of the specificC subgroups,”
angpapticas §ds, cYylpypéBivm o UNdA e se i, bardtantinephen, n
. iren 1 nj.sterin conpound
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lopethgideupd fanoidihesafsys dkalsidecd.#.| CodeiEpddnstatlesdinded
@pove, to a subject, the subject will have_ a | ower
sugiafeo PT MTPRIARSUPBITHISRS dfoF drace glsmsnty 6¢t> sodium ghogide,
i bR AQUNGHciBAl o6, AENBLiRH OBl AurkOBREL ko metal
Fornmul'a’l, or any of the Specific Subgroups,
sasbaidasded, earth spet] fsalts;c ontpminsdsionadeeltmicb ecksmbowegs., | n

ot her enbodi ents, . adm ni steri a. ound accordin
Bl RHdEa. PROIGHSRhOsr e SibciPiEORBYR oupEsiances:
anSBREYBESAS, ., SBefdeljifrocARimRRMNdSnEesGhihefbnAbovg to

a subject can be a dieting neans to facilitate or
guaifgpeginnei ght | oss. [0171]:. In each of the enbodi ments
7 Of d cripe ve, .t.he. subj ect of . the
01771 . Cey Hg R R RS R B2 it REU S P ol et
. antibhitedieli sgemeeshchf ast bgrafdaciaul aflodacat sentpaloxedihect
- of the method. Such animals include but are not

o anfiepHepdgs suphas Zgsapideswactefdeptipotps sueh ax@mthremysiay |

* beiHAblam GibiotlQ0 ciliAL anfi 2 c
Bkl Sl R nio A sl TP ERRY oiropic
acemb eubistann¢sssuch hecldoiprahazie; activevebbiandes andhnal sulpgrine;
ngomesti cated anj r{al or. an. api.ml kept as a pet. In

ZSERR APIYS ABAME I rRshHPECh 3% fimetidingct of the cl ai med
[0178] et haGnbfereibdBiRent B PRhrFAELRRN BB Bosifidh &%&J?iasei ofdhe

enbodi nents of the nethods described Izler ein,

orgaerg sanwovfidsrseonding tp Fenyuled, asenly ofithe apsdifigsubgtaups, t o
suﬁgigss%ge&t specific compounds described above, and at least one amino
acid selected from the grouip consisting of glycine, L-alanine, L-arginine,
L-aspartic acid, L-cystine, L-glutamic acid, , L-glutamine, L-histidine,
L-isoleucine, L-leucine, L-lysine, L-methionine, L-omithine, L-phenylalanine,
L-proline, L-serine, L-threonine, L-tryptophan, L-tyrosine, L-valine, creatine,
and mixtures thereof.

[0179] In another embodiment, the pharmaceutical composition comprises one
or more compounds according to Formula I, or any of the specific subgroups,
subclasses, or specific compounds described above; a biologically active agent

that exhibits an activity other than taste inhibition; and at least one amino acid,

such as one selected from the group consisting of glycine, L-alanine,



that is believed to cause the unwanted taste, such as

a bitter or sweet taste. For exanple, a conpound of
wo-mos@sd nmay be administered in a nolar ratiBCD1S2006/042988

about 1000:1 to about 1:1000, or alternatively

adm nistered in a nmolar ratio of about 500:1, about

200: 1, about 10:1, about-5%-1, about 1:10, about 1: 200,

or about 1:500, relative to the agent that is

bel i eved to cause the unwanted taste. |n another
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conposi tjion conprijses a, _ pharnaceutically active agent
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Conmpositions [0173] The pr esent i'nvention is also
Forpmestt agong svszh iapiaals gecehumanso rpddereh dhss investipn iisingy a

I h o [ bl e
nSARPUP 006 BN ol pnlvahgloBLant gt Sehal
. dogay eats] divesiocldi hesése ctattle, sshpdigr amt ehi ilidal . A;omwﬁiafy on

conprj si npaound of Formyla I, as def i ned. above,

QRIS GS A dfersifo BT dﬂf@ﬁﬁ@v&uﬁ%t miioradies,

© siabRABEhEShAREE Ahitls. GRANRA
° pharmaceutically 1accep ab e carr| ers &g'l ea(r??e wa in

th@@rt'p03| tions of the present invention are

o2 R FRESHLL L GOTROSLELONS L POIPLSL 10,2 compound,
manufactured using k:nown methods, for example, by means of conventional
mixing, granulating, dragée-making, dissolving, or lyophilizing processes.
Thus, pharmaceutical preparations for oral use can be obtained by combining
the active compounds with solid excipients, optionally grinding the resulting
mixture and processing the mixture of granules, after adding suitable |
auxiliaries, if desired or necessary, to obtain tablets or dragee cores.

[0183] Pharmaceutical excipients are well known in the art. Suitable
excipients include fillers such as saccharides, for example, lactose or sucrose,
mannitol or sorbitol, cellulose preparations and/or calcium phosphates, for
example, tricalcium phosphate or calcium hydrogen phosphate, as well as
binders, such as, starch paste, using, for example, maize starch, wheat starch,
rice starch, potato starch, gelatin, tragacanth, methyl cellulose,

hydroxypropylmethylcellulose, sodium carboxymethylcellulose, and/or



and one or nore pharmaceutically acceptable
exci pi ents. Pharnmaceutical conpositions that conprise
wo@r®7056180r e conpounds of Fornula 1, or any of PCT/l§2006/042988
speci fi c subgroups, subclasses, or specific conpounds
descri bed above, nay be used to fornul ate
phar maceuti cal drugs conf@ining one or nore active
agents that exert a biological effect other than taste
inhibition and/or inhibition of a taste nodul ating
OB nBrrofi SbhES I dEMEreR NG LR %Pa‘ﬁfn% GBntS Qﬂpﬁ’éé&de@ Nsuch as,
preferably further conprisés oRe“or nore active
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ot her e odlnen acti ve - a IS selecte rom
totth@ agml,qg»mp@un@s ¢hd hgmdfdoazga fpymsemexysccmtmh aread Qmmntss

copiglty ye e SR inaficioioh AT EPRC G P U gpivents

sofubi1f s Qg‘dnlfbaﬁlﬁi cRRREtdrd Suchd@soétﬁﬂsﬁe&ﬁ)l Rofropy! alcohol,
anphetam nes, phenyl pr opanaol ar ni ne,
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a al § a st
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%%

sorbitan, and mixtures thereof.

[0185] Suspensions, in addition to the active compounds, may contain
suspending agents as, for example, ethoxylated isostearyl alcohols,
polyoxyethylene sorbitol and sorbitan esters, microcrystalline cellulose,
aluminum metahydroxide, bentonite, agar-agar, and tragacanth, and mixtures
thereof.

[0186] In a further embodiment, the invention is directed to a chewable tablet

comprising one or more compounds according to Formula I and one or more

descri bed abo% an actlv agent that has a



active against flatulence, e.g., sinethecon; mgraine
agents, e.g., ergotamnetartrate;

w@oechdalar macol ogi cal agents, e.g., hal operi dBeCT/US2006/042988
spasnol ytics or sedatives, e.g., phenobarbitol;
anti hyperkinetics, e.g., nethyldopa or
met hyl pheni date; tranqui$izers, e.g., benzodi azepi nes,
hydr oxi nmepr obr amat es or phenot hi azi nes;
anti histamnics, e.g., astem zol, chloropheniram ne

bi(g?%iﬁg%)ﬁactﬂf)é ra'ﬁlﬁﬁ@ @‘?J]e%ﬂ)l% ahBlets AKX kANI N & BICHE NSEL c.g.,

eni ram ne mal eate, phenyltol oxam ne, citrate,
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chBYE510 ¢4VIA e foratidp 8 wekaedinh st b Bitlay ehsRe hatoral gt extracts
pseudoephi dri ne sul f ate, henyl pr opanol am ne. .
orfsitheirareanie comprindph ddpieriretasehls- Yidaaps sichsogiaEs A,
vifamiin 'B, \R&%ﬁ?rﬁl jSt'amﬁ? Nt %’it&ﬁfn %ls,CQiI?eﬂhin ,t Oﬁérﬁi?@h and
€.g., >disulfiran antitussives, e.g., enzocai ne,
vitedh r Behiordd hp{)ant dexttacmeubior pdwa%nﬂg}adjémgﬁzrng gﬁéracts, I
.ngscapi ne, carbetapentane citrate, . and chl ophedi ano
Sipghawdeshednsextracis i Heutheroseerrs Fgpiicpgus oxiracts; organic
Fﬁj%y 2 3 p S, acBtafhi edll Usirin,
e uor%g?&f gaééalgﬁgerﬁh?%ﬁ%%g’c Elll e%?.% gk’ Etcgtta?}éléoypzll i negﬁcirrln
phehglpoipasolaminet awbet@ppiidingup phlerrdeitas gasiraggntestmakagaintone

izt in phlordecs eerqics(pe
sugh o 1A EIRER oS aPTdp ofnr ARt By 1T ey

L-2heaineian@ hi@eialbie nigasy Gontgddigtthelediydration, e.g.,
€l ectrol yte suppl enents; antjseptics,

e.g.,
[0187]. cet ylinpanothsr smbadistent rthe eresugAnpeitios ig diregled e ap fsdhen,
I rofen e ]t e ot
BB o RRERE R e ln S8 BelCEE hearyting, compogiton, |
futthebDEdnairives onaot moge edrkpdididd sccoedigg to Fodeulad, or any of
phosphat e, codei ne sulfate,_?r nor phi ne; su&gL ment s
- the gpegifin SEOEPWIRe SHRClasEeYy OF PBEHIE ROBIIOBRSydesergd, gbove.
ikifl@erafiftk & al%rﬁfz%t , thBBENSSE UM, 0, §lepat @t Mos.
Oog gﬁhgﬁggﬂﬁé%%ta salts %%dggﬁkali g%rth et al (é
6,368,635 and 6,316,029, caahrofoxivbiaisderstyshengporaied by reference in
.. chol estyram ne; chol esterol -depressant and
1tg endirety) ower i ng substances; antiarrhythnics, e.g.,
[0188] N achl ¥lomR caibdamhAe; thaRHeRXPRE LM sSturtRerddirected to a
guai fenesin. [01771 Active substances which have a
ngsal coropasiticny (ol eEPIRTInG 98¢ O iMeEWEIPoHRIS BRECTERS &
F%g?eﬁ%)f(, a?% ?‘?ﬁp ofithe sﬁécﬁ)ﬁ@ édb%i‘cﬂl%'s,%bélggéeg%?gb&iﬁca&gnpounds
described above. Nasal sprays are known in the art. See, e.g., U.S. Patent No.

6,187,332. Addition of one or more compounds according to Formula I to a
nasal spray can reduce the experience of an unpleasant taste associated with
the composition of the nasal spray. By way of a nonlimiting example, a nasal
spray composition according to the present invention comprises water (such as f
05-98 weight percent), a citrate (such as 0.02 M citrate anion to 0.06 M citrate
anion), a compound according to Formula I, and optionally phosphate (such as
0.03 M phosphate to 0.09 M phosphate).

[0189] In another embodiment, the present invention is directed to a solid

dosage form comprising a water and/or saliva activated effervescent granule,



antiepileptics such as zoni sam de; macrolide

e-antibiotics such.as erythronycin; beta-Ilactam
w@mnio7iosatd cs such as penicillins and cephal ospP€T/IIS2006/042988

psychotropic active substances such as

chl or promazi ne; active substances such as sul pyri ne;

and agents active agai nst58Hd cers, such as cinetidine.

[01781 In anot her enbodi nent, the pharnmaceutica

conposition conprises one or nore compounds according

sich EObfitlaving Ploodbllable +HE of REEr{dsEert PP YPADmMpound
subcl asses, or specific conpounds descr’i bed above and
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uﬂaﬁﬁﬁl l@&dnﬁﬁg) V@nfe%tl&he@ﬂ/ Qad Ciﬁ'vbﬂn? GhpIEHARE Mrorntulons

exhi bi ts an activity other than taste 1 nhibition; and
111&9@@8&% thp elferesentzompositisn chinpsisivge cosipound dochrding

o B UE et BRPL et oo dEaTSte R, A ancror

adh—vasng‘edillems awhmrh cdn- ydHokérefrodn- thbss la’deIﬁm&Eé gt including
ﬂ % éﬁn1ne hgﬁﬁldlne L-i sol euci ne, L-1eucine,
L9, nts, %éqrﬁ. w8, filleppurfickat, dsinigem émblhme
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f.orm suitahl e to achieve

sl}aﬁ% R it e R
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Q unds accordlng to Fornula I, or an t he
@5@&“@ 15? &P&F@f oepadmiginyetion fews Geintegreing “éth@bﬁrp@umbs
ot 8&bhB 8 188N Butes, or as slowly disintegrating administration forms,
e.g., administration forms disintegrating within a period of 3 to 15 minutes.
[0191] The indicated disintegration times can be set to the above-mentioned
ranges by using, for example, matrix-forming polymers which have different
disintegrating, or solubility, characteristics. Thus, by mixing the
corresponding polymer components, the disintegration time can be adjusted.
In addition, disintegrants are known which "draw" water into the matrix and
cause the matrix to burst open from within. As a consequence, certain
embodiments of the invention include such disintegrants for the purpose of

adjusting the disintegration time.



Forenost anong such animals are humans, although the
invention is not intended to be so limted.. Oher
waeovai1ed ani mal s i ncl ude cani nes, felines. dPQBEUS2006/042988

cats, livestock, horses, cattle, sheep, and the |iKke,

A. veterinary. conposition, as used herein, refers
- to a pharmaceutical 'edé8position that suitable for
non- human ani mal s. Such' veterinary conpositions are
known in the art. [0182] The pharnmaceuti cal
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[0194] PCT/ WS2006040088limess thol yreseny| in;vymttcm iisiodifﬁcteldf to a
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¢h3P Sle‘eO'inl sI £ Qﬁmgoaé’é: Pon’nu%tlon. Dne or more compounds according to
Formula I, or any of the specific subgroups, subclasses, or specific compounds
described above, can be used in preparing the coating. Optionally, the
composition may further comprise high-intensity sweeteners and appropriate
flavors. It has been found that with respect to certain medicaments or agents
that may have an astringent or bitter taste that by adding a inhibiting agent to
the formulation, that a much more palatable formulation, including the
medicament, can be provided. In this regard, even though the medicament in,

for example, its powder form may be bitter or have an offensive taste, the

matrix used as the coating of the present invention, including the inhibiting



titani um di oxi de, |acquer solutions and suitable

organi c solvents or solvent mxtures. In order to
w@e@dosascoat i ngs resistant to gastric jui ces,PCT/US2006/042988

solutions of suitable cellul ose preparations, such

as, acetylcellul ose phthal ate or

hydr oxypr opyl net hyl -cel  60ese pht hal ate, are used. Dye

stuffs or pigments can be added to the tablets or

dragee coatings, for exanple, for identification or

ageft, vAT108Torl O %P&f@@%ﬁﬁlh%eacgmw 3hd®A8alOprop6itiey € The
conmpound doses: [0184] Liquid dosage forns for oral.
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compositions are known in the art. See, e.g., U.S. Patent No. 5,011,678, which

is hereby incorporated by reference in its entirety. As a nonlimiting example,

an aerosol composition according to the present invention may comprise a

medically effective amount of a pharmaceutically active substance, one or

more compounds according to Formula I, or any of the specific subgroups,

subclasses, or specific compounds described above, and a biocompatible

propellant, such as a (hydro/fluoro)carbon propellant.

[0197] In certain embodiments, the pharmaceutical compositions of the
invention comprise from about 0.001 mg to about 1000 mg of a compound of -

Formula I, or any of the specific subgroups, subclasses, or specific compounds
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inhibiting a taste modulating protein, comprising contacting said protein with
a compound of Formula I, or any of the specific subclasses and specific
compounds listed above, and inhibiting the protein by at least about 10%,
20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, or 95%, or from about 50% to
about 99%, or alternatively from about 20% to about 40%, and wherein said
protein is a naturally occurring human taste modulating protein.

[0199] In another embodiment, the present invention is directed to a
nutriceutical composition comprising one or more nutriceuticals, one or more
compounds according to Formula I, or any of the specific subgroups,
subclasses, or specific compounds described above, and optionally one or

more carriers. Examples of nutriceutical compositions having an undesirable



further conprise a pharmaceutically active conmpound.
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Forgly b 9oy efithe sprckficabeioyps, sebdassey opsecific copgwounds
debdddBasiiped Egntgt\iaflﬁéiérﬁy ao%ﬁﬂ)ositions are known in the art and
include but are not necessarily limited to toothpaste, mouthwash, plaque rinse,
dental floss, dental pain relievers (such as Anbesol™), and the like. For
example, the invention includes a dental bleaching composition which
comprises one or more compounds of Formulal, or any of the specific
subgroups, subclasses, or specific compounds described above, in an amount
sufficient to inhibit a bitter taste. Dental bleaching compositions are known in
the art. See, e.g., U.S. Patent No. 6,485,709, which is herein incorporated by
reference in its entirety. A dental bleaching composition of the present

invention intended for use with dental trays may utilize a sticky carrier formed

from a fluid and a thickener. The sticky carrier accordingly may comprise
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specific subgroups, subclasses, or specific compounds described above.

[0203] Additionally, the invention is directed to a process of preparing an
improved cosmetic product, wherein the improvement comprises adding one
or more compounds according to Formula X, or any of the specific subgroups,
subclasses, or specific compounds described above, to a cosmetic product. In
certain embodiments, the one or more compounds according to Formula I, or
any of the specific subgroups, subclasses, or specific compounds described
above, are added to a cosmetic product in an amount of about 1% to about

20%, preferably about 1% to about 5%, or about 1%, 2%, or 3%, by weight.
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aids, bodying agents, dispersing agents, stabilizers, colorings, coloring

diluents, anticaking agents, antimicrobial agents, formulation aids, leavening
agents, surface active agents, anticaking agents, nutrient supplements, alkali,
acids, sequestrants, denuding agents, general purpose buffers, thickeners,
cooked out juice retention agents, color fixatives in meat and meat products,
color fixatives in poultry and poultry products, dough conditioners, maturing
agents, yeast foods, mold retardants, emulsifiers, texturizers, binders, water
correctives; miscellaneous and general purpose food additives, tableting aids,
lye peeling agents, washing water agents, oxidizers, antioxidants, enzymes,
extenders, fungicides, cake mixes, coffee, tea, dry mixes, non-dairy creamers,

salts, animal glue adjuvant, cheese, nuts, meat and meat products, poultry and
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process of preparing an improved food product, wherein the improvement
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the specific subgroups, subclasses, or specific compounds described above, to

a food product. In certain embodiments, the one or more compounds
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specj fi.c suypgroups, subclasses, or speC|f|c conpounds
descfﬁtifb oV TSEREon 1%35?%?# to aRFRERSF tof JHePaRg an

MR dfimbD %oﬁr%roém whaeluge i Gﬁﬁo@e’i&n’@ Qb ﬁgésﬁﬂfﬂé y
'imted to toothpaste, nouthwas pl aque r nse,
ongeoit morf: | apsEpouddm eedorging rio rEdrimene As of suyhofaghe specnﬁo
nd_t

suﬁ‘n oups suMlasses or spec1hc compc'):unds described above, to an animal

[0208]

food product. In certain embodiments, the one or more compounds according
to Formula I, or any of the specific subgroups, subclasses, or specific
compounds described above, are added to an animal food product in an
amount of about 1% to about 25%, about 1% to about 10%, or about 5%, 10%,
or 15%, by weight.

[0209] In further embodiments of the present invention, any of the
compositions described herein and containing a compound according to
Formula I may further comprise one or more additional taste masking agents.
Such masking agents include but are not limited to the group consisting of

sucralose; zinc gluconate; ethyl maltol; glycine; acesulfame-k; aspartame;



exanpl e, the invention includes a dental bleaching

conposition which conprises one or nore conpounds of
wo-oromab@Esd , or any of the specific subgroups,PCT/US2006/042988

subcl asses, or specific conpounds descri bed above, in

an anount sufficient to inhibit a bitter taste.

Dent al bl eachi ng conposi@7i-ons are known in the art.

See, e.g., U S Patent No. 6,485,709, which is herein

incorporated by reference inits entirety. A dental

sadeh&8E MG LORPRAILL n@ltolf iséhflt; PdaS Qplay driBEEREIrRE root;
intended for Use wth dental trays may utilize a
glysyirsikin; cdaxtioss; Sedinmd glubprnis;astdroded gnepng-daiiadpraens; .

The st.i cky, cart.ier accordingly may conprise WO

S‘WQW/%B%B Vaﬁ&‘r“?uszooe/ 042988 -63 finely divided
[0210] Si | 1€ Ganoieg he@Bodiheht; athbUpkeserdi spens@d isndiedtéd|Ubda

such as a polyol. Exanples_of suitable polyols .

compefitife cPMBHFNE rfe copnpeusnd, ofgFymaa J; or syl %lﬁyﬁlpéﬂéc
I [ I : n ‘Lke.

B S S N el
whesdin kad camier & switabke fonhy assayi Guicll carsiechmay induder sobid

any of the lLiquid polyols w.thout any thickeners.
ca G et SR A CREPHUER ST or s BROBT e o
noPh&GEESFi P bePiteRR! | Behndlles HMRIAVRAHGEE Gbr BRAVLMchide

conmposi tion, wherein the inprovenent conprises adding

diroetbylswlforide ebmsdudivhloseruethenion guetbarrdy gud ahe  liker  dny

of the specific _subgrou subcl S, Pfi
oo Qe SRR Shs e o Eh8 oot ARGy GRaRRRE S
an§ QTARS ispdcdfic shpre@ist tibtlREPd BPstifc compowiie descritete
conmpounds according to Fornula I, are added to_a
abefesmtaal hEaiTehi WhesHp 8 e9mBRPUng 1§00 Hh3mernGsuigbluforioe

IR £0 0 p) g y about 1% to .about. 5% or
! a@gﬁ?ﬁ‘f@gfﬁf‘%}oﬁﬁ%ﬁ% 9 by wei ght? [0202] -. ? n
[0211] - anoftherclepbdst embbdintehis qirths enmpbsitiens demribed Heremched
to a.co tic roduct coppr.i si. one or no
s copgRRgsL AlGOTERORAPRRY 6 BT ABFCAIC SUDIPURE, UBFIASSEh &
:‘ sp%(ﬁﬂ@.%blfn Surkisb@BHRS) abﬂ%@,cfn%§%suse@rin3%ﬁh§'Iﬁtié‘sofélf’ﬁiénds

escri bed above. For :exanple, but not” by way o
agentrthataisibetigvadnte cavseritel envpanirduigstec srgbr dssa pjten or sweet

onpound according .t.o Formul a J.. or any of the
g R g i g pgesiion b or AnZation Sy 2bertes & CEaRamdnas
of FRERl 1GH aaheMEratidRY abGutd 0D@e o ebQAM: 1000} psiltetkatively
l'i pgl oss, and the like. O her suitabl e conpositions of

adpiisterpdantd Byelarirpide gHabqui SB&IL npbasts 2R0ds abpilplde T, ekew)
I:P,rab%ﬂ{ t1': 130, %%Sﬁ%"@%b) oﬂ‘iagmﬁaﬂ:g@o, fféfaﬁb@ "to the agent that is
believed to cause the unwanted taste, such as a bitter or sweet taste. In another
example, the present invention is directed to a food product comprising one or
more food ingredients and a compound according to Formula I, wherein the
molar ratio of the compound of Formula I to the food agent that causes, or is
believed to cause, a bitter taste about 1000:1 to about 1:1000, or alternatively
administered in a molar ratio of about 500:1, about 200:1, about 10:1, about
1:1, about 1:10, about 1:200, or about 1:500. As will be appreciated, the
various ranges and amounts of the compound of Formula I can be used, with

modifications if preferred, in each of the emodiments described herein.



conprising one or nore conpounds according to Fornul a
I, or any of the specific subgroups, subcl asses, or
W@ p@eisils9 conpounds descri bed above. [0203] PCT/US2006/042988
Additionally, the invention isdirected to a process
of preparing an inproved cosnetic product, wherein
the i nprovenent conprisesgadding one or nore
conmpounds according to Forrmula I, or any of the
speci fic subgroups, subclasses, or specific conpounds
[0212] desc’gieb%vﬁ Qﬁea cBﬁg@u&P%%&dlﬁg RS %ﬂﬁﬁla L'or S8f bRk
enbodi nent's; the oné or nore conpounds acdcordi'ng to
sp%ﬁmh@rdmpsombctmgesmr pheifis pempbuissishgribed pbove can be

b . f ds d b
AR 5 5 RGO P PEd BB UPH S o oR B,
artl%dr@xaﬁ)@nét oneZd¥evilugleah@fittyalTaWomb¥uh® tARAINt a’S%tezor

about 1% 2% or 3% by weight. WO 2007/056159
ta@@ym wazostaste gay.0dbw) inl vivaaprsen edentifiod dhenkitier
16&%&!}&5@5‘ {esfngé’ it a%ﬁvitg uglhg %ﬁgﬁﬁ sk foe T 99%9116%&89&‘0 !
I n ormui

oflthe bmeﬂcmnpﬁundtqmmlﬁ@ﬁmﬁmmssmw mwpt:he sﬁbj bal ra®sas s f@fr
specific co nds descri bed ab Preferab

: I
biRkaEssyoH RGPS Odfel dnribere xhpe %t@r%ﬁs 0, g w0t
infedsd BitteRHEd tl?ess bge ek &vet @8dcfante . CA1EBoRentrt ;H bhit ed

y a conpound |ng to Formula |, or any o
qupee i then mﬂg nup Lestairsnd e lcassasatiar oﬁzp ecinpowndcaopaiingl s

o Raeranpe (Y msliielH ot ot on b ReBS o unianenor

thEesaitald. , or any of the specific subgroups,
subcl asses, or specific conpounds described above in

[0213] an aPhsupetiviiyff @uwmou@d aeording tafForguls baganny phdhe.

- f r 0 ts. . to

- rkfAEBk 065 AfLess W AIGL2op. LAoHLARLERAN. o

-« alédlee &dﬁﬁﬁhﬁédja}smbg{soﬁpﬁe as‘sa!sbd:ésaﬂsfﬁsln Bxamp$EX:i Thecassay
_conpoun s.described abgve, can be added i nclude but

- lisydg He ceasapietel et e gopendigot APLCHRC hPYr | be,
amm”' Um CQXGSI e{i/neDo%E&' N Zﬁ ?Bh%do@ fifdInNovERBLE3,

* chlori de, i de sal’ts, naringin,
200&f Whlches mcqmpeaa,tedi&gm&senumhswhﬁ aties, engiagtghari n,
acet osul fanes; aspirin, potassium benzoate, pot assi um
bi cay,bonat e, potassi um carbonate, potassiumnitrate,
pot a5 PHMMES rite, potassiumsulfate, potassium

0214] 3o An GoBRAE e By o Forsbntoire il & SRR el
compounds according to Formula I. Novel compounds according to Formula
I are useful in the methods and compositions as described herein. The various
embodiments of the compounds include any and all of the specific genera,
subgenera, subgroups, and individual compounds described herein.

[0215] In a further embodiment, the invention is directed to a compound

according to the following formula



unsweet ened chocol ate, cocoa beans, yogurt,
preservatives, flavor enhancers, dietary supplenents,

w@edoziomgsagent s, pH control agents, nutrients,PCT/US2006/042988
processi ng aids, bodying agents, dispersing agents,
stabilizers, colorings, coloring diluents, anticaking
agents, antimcrobial agéhts, formul ation aids,
| eaveni ng agents, surface active agents, anticaking
agents, nutrient supplenents, alkali, acids,

[0216] ~ SCOUBRKLAN Si h%wg% 0p aBeat R’ QeRRFHen RY (B9%floalkyl;
buffers, thickéners, cooKed out Julce ret ent
R’ a@eh}f@rogcml Gr4 ﬁlﬂboallkb/lle@M Rlkospt oarﬂmndhylﬂpopdm@t& is

ol or fixatiyve ouI and ouIt rod ough
}”@EﬁﬁPtﬁgﬁeﬁglaﬁg nPE @%%#g%ds%% ﬂg
enfRdanheant &) @Hydragén Sf ﬁalogea(tw i? eF§ Rbhm?dl%gervmcz{

correcti ves, m scel | aneous and enera ose

ha mm. G s alkpup| Bt G rgalkyideos aid R p)%bY4rﬁ§€IJa£§gmt@10aﬂ<yl
WasliEp0 WPICEL AOARKS: QNI Sy BbLR LIRS metoxy

enzyme ers, fun m Xes,
Sutitahle hﬁlqallml )gﬁﬁlps mh:déanﬂyommﬂtmszs Suitabslk taikyltAldl gralips

e he se, nuts, neat and neat products
m%&@? t% e¥BRGEdpEr TRSRYSopEoRyk gomopEds.
E}&%ﬂlésr ¥t E&HHMﬁﬁs o@% @&@npﬁ% ﬂgfnogrlécﬁegcnﬁédsﬁ r8id &l sh

products, veget abl veget abl e products Fruit and

exmmpkhnthBMMmﬂﬁssnDked products such as neat, cheese
fish, poultry, and vegetables whi ppi ng agents

mast r ubst anc in _chew ng gunms, dough
stre Iklcﬁnngnéggrepaﬁ% oifgglalpoggﬁ% try feed, fish feed,
[0217] por k feed def oa tOgent jui

N g Rt L SES OO S o

méthedsustitigedan thdllolving dederiptond] BB ebnGokRN hagRSn &Rd
non-_ al cohol i c car bonat ed ‘and/ of non- car bonat ed soft

. prefephiesentign; 5ap be syhesized Ssingpupderigs koewe t1ibsag- i n :
t t
[0218] ea S??oéf&%}ll géx%g al. %&gﬁg% élll s@ﬁtefg/ggk%t}ﬁérrﬁ%tg@&ﬁu.se%o{onr
A pre[mrd‘.) obiydowatde of thecpregenf imentied.| Iriéne process, a compound of

pot Ssi um cont ai netal-contalnl bst ances
dimefe T Rrsmﬁrep %Bég?rg‘%mla&a SprRdle Wéatef? bydsgaide with 2
suwme Qfdne §AIBIREER s SEYHN b%&oélgaégﬁ? &lcfi%ad Qtﬁanol

preparation of “eatables such as I scult
2-panerdetirabyiiefian tateom, sic. saelckixtoos ﬁ;er@ﬁkeﬁshcgnods

pr ar.ed, usjong, st Qi exa ot at e.

s PLERME ARSI B praple RoLasLym bheas ot

préent&feni Weter A@eAdhEng MgeMOBIdMNGE | BBleWhlhN sievls or dry

conpound according to Formula I, or any of the

Podassiuig fasbangkngpay) pe useful in the process. An acid or a base catalysis
may be used to facilitate the condensation. Acid catalysts include, but are not
limited to, p-toluenesulfonic acid, methylsulfonic acid, phosphoric acid, and
sulfuric acid. Base catalysts include, but are not limited to, triethylamine,
diisopropylethylamine, pyridine, N-methylmorpholine, sodium carbonate,

potassium carbonate, and sodium carbonate.

Scheme 1.



subcl asses, or specific conpounds descri bed above, in
an anount sufficient to elimnate one or nore

wapaessaiabl e tastes. The conpound accordi ng t oPCTFUS2006/642988

I, or any of the specific subgroups, subclasses, or
speci fic conmpounds described above, can be typically
present in an anount rangdng from about 0.001%to
about 50% by wei ght, preferably about 0.1%to about
10% by weight, or alternatively, fromO0.1%to about
1% by wei ght, ofs2the material wth the undesirable
taste. The presgnt invention also cBﬁteanates t he
preparation of p-dsiervatives for t abl es conpri si ng
the potassiRim'salts of benzoat & nifrate, nitrite,

sul fate, and sulfite and so on, in conjunction wth an

appropriate concentrati Boﬁ£n§m§9”p°und according to
Formula I, or any of th specli fic subgroups,

subclasses or specific conpounds described above, to
el i mnate undesirableR%as@es in foodstuffs. Thus, the
invention is dlrected to a process of preparing an

i mproved food pr&dx Ahe i mpr ovenent
conpri ses addi ng ‘one or nDre conpounds according to
Formula I, or any of the specific subgroups,

subclasses or specific conpounds_described above, to
[02191 5 f JBPRIEETRITVE DPCcE® CPRFIA CORSUNdRARoaTdRg i Borands I,

4 S Y, S U

,ars dhfc‘nﬁeds&efﬂ)ovc))r As@edingito thmn;prormsl,sa suitable

ﬂq%%&ﬁ iSgve wiad dgane Shosuios deduts oxbdare e
prB@idé‘bQ %nfp&m@bdéb@rdm %o %‘Oe{ﬁnﬁlﬁ % C%oﬂﬁﬁﬂﬂﬁdaz&l@?gﬂ

; I n anot her enbodi nen th ‘present: invention is
trigibyiseninel camba pmployerhis comde@slrpg Zgfatstin dblﬁmacgomgalhhn@m r

o onpounds acc rd in Farmyl a I, ‘or "any of the
Otggescdt?ﬁgng 68?1856%@ ?agsegasw speC|f| c -conpounds
' descsw@ﬁﬂgzabove The one or nore conpounds are
preferably in an amount sufficient to inhibit one or
nore undesirabl e tastes associatedRW th the anima
food product. Rni mal fooll products are well known in
the art, see;LeCGPH U.S. Pat emiNNO. L°6R403, 142, and
i ncl ude dog food, cat food, rabbit food, and the liKke.

The animal food product may al so be food products
useful for feeding Iiveitock, such as cattle, bison,
pi gs, chicken, and the kike. |In another enbodi nent,

t he RE o

[0220] As a further example, the compounds of Formula I, wherein R! and R?
are aryl groups, can be prepared by condensing an acylated hydrazide (such as
compound 1) with an aldehyde (such as compound 2) in a suitable organic
solvent, such as ethanol, 2-propanol, tetrahydrofuran, toluene, etc., and
mixtures thereof, and in the presence of a water quenching agent such as
molecular sieves or dry potassium carbonate (Scheme 1). An acid or a base

catalysis may be used to facilitate the condensation. Acid catalysts include,



ani mal food conposition of the present invention is a
solid hypoal |l ergenic pet food conprising a conponent
WO b@v/0sast ai ns protein or protein fragnents WhET/E52006/042988
all of said conponent is partially hydrolyzed and
.further conprises one or nore conpounds according to
Formula -1, or any of thelspecific subgroups,
subcl asses, or specific conpounds descri bed above.
[0208] Additionally, the invention is directed to a
bub hidGio? ﬁnﬂ%‘ed%,%%lhé}ﬁsxﬁfbmd 49, %&Hylé\a JHRd aéi@,ﬁ;%o@éﬁ&iéﬂ ’
wnerein the 1mprovenent conprises adding one of nore
actlp gpdusidBuigc eaddi Mgst cabystsuinglude, dut sany ot lihided to,

.specific ..subgrqups, subclasses,.or specifi.c compounds
ig By ehise O YRS e m AR, NoQaLSREtaRe e foRt
cafRhitd] PotBsERAN icEBYhSte, Aliesddiien QarbbRAR. CRARKNMPER of this

according to Forrmula I, or any of the specific
pregepyis shpan isbehemeskses, or specific conpounds

descri bed above, are added to an ani mal food product
S%Bn a anount of about 1% to about 25% about 1%to

BYG 10% or, aboyt 5% 10% _ or_15% by weight.

[0209] I n fuRtheRembodi menfs of Rt he pr esent

i nventi orfy an ?ﬁ%g +C§H oonég desmerzed herein

and g aHNTRHIY c otin n tﬁr—“ﬁgpggj I may
further conprise one or nore aoditiondwa?as e %%sking
agents. Such maski ng agents i2ncl ude but are not
limted to the group consisting of sucralose; zinc
gl uconate;. ethyl malgbl; Rjl yci ne; acesul f ame-k;
aspaﬁfa > WO 20Qy/ 05 9 PCT/ US2006/ 042988 -67

sacghaf TR A4 ycl » 8f; malitol; isomalt; salt;

spray ed licofi t; glycyrrhizin;, dextrose;

sodi um gl ucongt e; sucrose; gl ucono-delta-Iactone;
~ethyl. vanillin; and vanillin. [02101 I n anot-her

7 enbodi nment.... t he .present, i nventkon i.s. directe 0.8 :
o221] CoreRle il TP Tabac LR e RS, Mgl
caffoxihead @ €gichiag comyb@dB)pSith 5 UPGhAGReT,a italsip aldehid
conmpounds descri bed above, and a carrier,  wherein
- (suchi 38 coxmorad 4) o sravideoampoynd An Thecabongldimidazols ands
_ L . . Y o ar A
A L e
exampssdhils pyqcekreis shewm IneSchEmwadpl es of suitable carriers
for assays include dinethylsulfoxide, ethanol,

di chl or onet hane, nethanol, and the like. In
Scheme 4

R4 R5 R7 R8 l
O Carbonyldiimadazole
HO n H,NN Triethylamine
3 4
R8 R R4 5
R
O
9 N_ 6
|

[0222] The reaction can also be carried out neat (e.g., without a solvent). -

After the reaction is complete, the product can be isolated by crystallization

from solvents such as ethanol, dichloromethane, ethyl acetate, and toluene etc.



[0223]

[0224]

[0225]

[0226]

anot her enbodi nent, a conposition conprises a conpound

of Formula |, or any of the specific subgroups,
waachaases, or specific conpounds described BODUS006/042988

and a carrier, wherein the conpound is in an anmount -

suitable for inhibiting a taste nodul ati ng protein.

[02111 :In: each of the-ghbodi nents of the

conposi tions described herein, a ::.. conmpound of

Formula I, or any of the specific subgroups,

s Ub%ﬁﬁﬁx@y% ot o aga%ﬁhag 6f (HIONROUALR JRSE oBRthaALRYS:

may be used Iin varying ratios to the agent that is
cobmhdreglesdutces erlpmepahné bM tivesn sladled astﬂle arts (ptdting rratdmatSt er

t. .taste. F t f th
org OB Y N OF S5 B o o DESH Y. o,
traifddan thepdrt. OF &t exak@d, cd8P0unk 1 %o&ﬁpéﬂové cdPBO prephred by

alternatively admnistered in a nolar rati o of about

reBHing B, caapriylic 201: (Buck B gempeind, Iawilyta protested dpygdiazine
(o oot it len OBt oo mAR B AL A Rl O
prsudaa peotectdd dcidEhydrizidsvgath iaingpouhd 6pnafibethe r@»canmise
th sent i.nvention is di d to a food produc
coswﬁ%%t ¢ Pigtestae group 8 theyasid flﬁ AEidF 3R aaﬁamaound )
cafi qjgpﬁﬂ{bqe@%@&dét%a}@ cgﬂélﬂb‘lllsa(sluch o %Eﬂnﬂ cb tlo
rati o of the conpound Formula | t agent
triflheroacstio seidl) tcoprowgle ab@immuad of doronils &, A daqamp& of thsst e
about gOOO 1S ut 1:1000, or alternatively
PTOZHY 1iS8P &P &% mg lar ratio of about 500: 1, about
200: 1, about 10:1, about 1:1, about 1:10, about
Schedfd® or about 1:500. As will be appreciated, the
various ranges and anmounts of the conpound of Fornula
.1 can be Lh?qed, wth nodifications if preferred, in
each of th pdi nents deser i herel n. WO
2007/ 0 5615 h62906/042b88/< 8%F@?WEM“%H@§%Ct|V|ty
pund Zaccor difmedHo  For Fa1hem@§mﬁ@y ‘of the
~ speci fic subgroups, subcl-asges, or-specific conpounds
descri bed above can be determ ned by testing said
‘conmpound using a punmbegs of methods known in the art.

For eﬁﬁgpleH \a ~valud?éCFﬁ@*ab|I|Qy of a
conpe N nhi bi 'ﬁster taste by using an in
vivo t q‘f#a "M% in vivo assay identifies the

bitter ebloockersethat by testing their activity using
hunan subjects A concentration of the bltter

COMRMIEL HHBE ) Bt Bl Bl DLy B s
ofwhe h&tﬂbdls Slest@ibbd heRii e THesRHetBOs shdt dtBer8RSs descnbed in
the literature, such as Wyrzykiewicz and Prukala, Polish J. Chem. 72:694-702
(1998); and Elderfield and Wood, J. Org. Chem. 27:2463-2465 (1962), each of
which is incorporated by reference in its entirety.

Of course, other methods and procedures known in the art may be used
to prepare certain compounds of Formula I.

The following examples are illustrative, but not limiting, of the
method, compounds, and compositions of the present invention. Each of the
compounds listed below was obtained from commercially available catalog

companies, such as Aldrich RarechemLib, Aldrich Sigma, AlsInEx, Biotech



i ntense bitterness the subject has ever encountered.
This concentration of quinine is then nmade up
w@onrasasng a concentrati on of a conpound accorPdi/nsR00¢/@12988
Formula | to be tested, and the subject rates the
bitterness of this solution on the same scale. [0213]
The activity of a conpoumdl-according to Fornula |, or
-any of the specific subgroups, subclasses, or
speci fic conpounds descri bed above, can also be
Cd%ﬁ.t, RSB Sk "BABRDREm | BReABRAY, Qﬁﬁﬁl ge'ngﬁ ‘Wésl’ﬂ, Iﬁi}é ! e

The assay is described in conpl ete detai
G.c%peReticntch, IBSpICN &ipchemicals dnstitige fgrAChennatksramo Kodek,

LR r BBt edU By GFRrendbShERer n [ FL1 ¢ Mt rJigids ©
Mé&imRuisdsine,[ Q2itAISofrteadUiPtAl COMmisS P aellbpt/ONEXpr BREN

invention is directed to novel = conpounds according to
Peplsialsl a RADMNel Reppiind Reedehdi iyCho moapiPaulepc.ar e

: b ri )
oS PCs YEsR, B CR T Bl By RS e
ZdlinksyiBerlexnAeassg aad IChefni¢d e Thp @ompbundyewergurified using
subgener a, . subgroups, . and i ndi vi dual cqnmpounds
CORUTEIOPHBHTHIHEIOR. PIPERHETS, ety o iy ﬂ%@%m@n?f Hene
coh@\éﬁﬁ‘& PR dodrifhéEaligg e @ a%ﬁ'?ﬁé’ééns%ect?&ﬁ&ff' @Qla%@xcﬁlhe
following formula R3© 0 Rz R4 N H WD 2007/ 056159
LMI3 ysR006fdh2d 88 a-69x [ 16l Mients POR cokmhy usingjen

r _hal ogen; [ ogen .o o4 hal oal kyl ; 1S
soffsaf SoBTT St Terk S DR T et o Gy pd ol
(18d%Ydctdhirilepndt RA1GvS rat e @o@n/mial 14 hal aalory Buffed B4

al koxy, or Cl-4 alkylthio. In another enbodinent

Wasspasses o rihe colaig dellowebby @ LRIl Rmeps gwgit?ﬁbgeﬂ$%m
Bitherf, BRNOR i iSRS e b Hr f Bop0dif & AQR R4

. knelwyih tihe @t alndtedbbieval thexydgrongpmoienctandistii bichey the

Sui t ab) e hal oal kyl__gro i ncl yde trifl.yorairet hoxy.
E gg:th%@ @ rg&a%?%?léf ,duygie Ia part%cu ar st!ereoc em?stry ma)3(/yb

indicated for particular compounds described herein, it is understood that the

c

invention includes all stereoisomers, and in particular all £ and Z isomers.
Other suitable modifications and adaptations of the variety of conditions and
parameters normally encountered and obvious to those skilled in the art are

within the spirit and scope of the mvention.



i nclude -SCH3. Preferably, the conpounds are
trans-cycl opropyl conopunds. Exanples of conpounds of
W0 b@705@sent i nvention are described herein, fBRECT/US2006/042988
exanple in the Exanples. Methods of Preparation of
Compounds [0217] A conpound according to Fornmula | can
be synt hesized accordi ng74e nethods outlined in the
foll owi ng descriptions. The conpounds for use in the
present invention can be synthesized using procedures
known in.the art. [Og%8\n gol | owi ng general schenes
.illustrate synthetic. nethods .used to prepare
conmpounds of the present i nvention. In one process, a
conpound of Fornula | can be prepared by condensing a

suitabl e acylated h i hth a suitable ketone or
al dehyde in a suitabl'e organi ¢ sol vent, such as
et hanol, 2-propanol, tetrahydrofuran, toluene, etc.,

and m xtures thereof, as shown in Schene 1 (wherein

pr es&ﬁg&@@(@*\%fi (fﬂgaﬁ%[%ﬁ ¥ Ifeﬁ)@w ey ecul-rg(lre

si eves or dr2ym By Zpaie be useful in
the process. An aC|d or a base catalysis may be used
to facilitate the condensati on. ACId catal ysts

i nclude, but are_not Ilimted toO p-t ol uenesul foni c

aci d, rmethyl sul @ yaci d, phs J|c acid, and
sul furic acid. Ba at al ysncl ude, but are not
limted to, triethy¥a Nine N T I sopr opyl et hyl am ne,

pyridi ne, N nethyl nor ph | iNne, sodi um car bonat e,

pot assi um car bonat e, and| sodi um carbonate. Schene 1.
WD 2007/ 056159 PCT/ US2 042988 -70 R2Z R3 N-NH2 +
/C QO \L2 R4 Condensation R2 Rs N, Rl1-L1 N~L2 R4

L [02191 In an_alternative process, certain conrpounds
[0227] accoflesiyat o FrgnHe aCisH 19N5028 Molecular Wezgh’r 381 5

{calculated)

EXAMPLE 2

(E)-2-(4-Bromo-2-((2-(quinolin-
8-yl)hydrazono)methyl)phenoxy)acetic acid

[0228] Molecular Formula: CisH14BrN3Os;  Molecular Weight: 400
(calculated).



wherein R2 is H, can be prepared as shown in Schene 2
(wherein R, R2, R3, R4, L', and L2 are defined as

w@b@veje1sAccording to this process, a suitabl ePCT/US2006/042988
carboxylic acid is treated with a hydrazone of a
sui t abl e al dehyde or ketone to provide a conpound
according to Fornula I|.-%arbonyl diimdazol e and
triethylam ne can be enpl oyed as condensing agents in
this reaction, although other suitable condensing
agents maybe used a I ene 2. R3 ORL-L1-'C CH
H2NN L2_ R4 R2 R3 Q?DE%AAEI%2§R4 10220] As a further
exanpl e, the conpounds of Fornula |, wherein R and R2
are aryl groups, can be prepared by condensing an

acyl N | an
aldeﬁéjgv %F%ﬂéggﬁggﬁéﬁﬁﬂﬁ§ &ﬁgpg%ggpﬁggﬂ%ﬁgrganlc
sol vent, such as &tasetohy gﬁﬂ@%ﬁnol, t et rahydr of ur an,
tol uene, etc., and mxtures thereof, and in the
presence of a wat er quenchlng agent such as nol ecul ar
sieves or dry potass arhomat o ( Schene 1). An acid
or a base cata d to facilitate the
condensati on. AWLg Ty Ude, WD 2007/ 056159
PCT/ US2006/ 042988 1 but are not limted to,
p-tol uenesul foni ¢ acid, nethyl sul fonic acid,
phosphoric acid, and sulfuric acid. Base catalysts
i ncl i et.h ]

02291 7 SRt Eorda R gD ol Bune W B SRt

348qthunt). carbonate potaSS|un1carbonate, and sodi um

carbonate. An exanple of this process is shown in
Schene 3. Scheme 3 R4 R5 R6 + OHCR~ Rs R9 O - -
Condense T H2NHN n ExXMoUequtar Sel ves

(E)-N ’-(3,4~Diﬁéthoxybenzylidenc)-
2-phenylcyclopropanecarbohydrazide

N.—
NH
0]
[0230] Molecular Formula: C1oH;oN,03; Molecular Weight: 324 (calculated),

324 (found).



12RA R RARR6 NNnH [02211 The variation of
this nmethod- would include treating a suitable

W@ a00p05%0159 ¢ aci d (such as conpound 3) with a hpdrEgmNE042988
of a suitabl e al dehyde (such as conmpound 4) to
provi de conmpound |. The carbonyl diim dazol e and
triethylam ne are usual } ¥6 enpl oyed as condensi ng
agents in this reaction. An exanple of this process
is shown in Schene 4. Schenme 4 R4 R5 R7 R8 O 9
Cabbonyldllnadazole n/ 6 HZNN R
Tri et hyl am ne IE?AEgP&?@ 5 0 RO NNR6/ R6 H
[ 0222) The reactlon can al so be carried out neat
(e.g., without a solvent). ﬁdter the reaction is

conpl et e, r ,by

crystalli FE%_% @&Ef&hé}% t hanol ,

di chl oro OXISé d{r%ﬁlg%ne etc. WD
2007/ 056159 PCT/USZOO6/O42988 -72 [0223] Simlarly

ot her conpounds of this invention can be obtained from

comerci al_@ eS and prepared by those skilled in
the art. “Star terials are comrercially
avai l able or t gan be prepared by ordi nary persons
trained in the~a Q- EX8 éﬁound 1 shown

above can be prepared by
(such as conpound 3) with 3
as conpound 5) in the preg
car bonyl di i m dazol e/ tri et hyl

g a carboxylic acid
cted hydrazine (such

[0231] Molecular Formula: CigHuN,03; Molecular Weight:  316.40
. (calculated).

EXAMPLEG6 -~ - T

(E)-N'-(3,4-Dimethoxybenzylidene)-4-hydroxyhexanehydrazide

_o
\O |
" H
o44\\//\\r/\\v/”\\//“\v//
OH
[0232] Molecular Formula: CyoH3oN204; Molecular Weight: 364.5

(calculated), 364 (found).



provi de a protected acid hydrazi de (such as conpound
6). After the reaction is conplete, the protecting

w@e@apsdisom t he aci d hydrazi de (such as conpouPdI/6$2006/042988
can be renoved under standard conditions (such as
acidic conditions, e.g., trifluoroacetic acid) to
provi de a conpound of f-oFhula 1. An exanple of this
process is shown in Schenme 5. Schene 5 R4 R5 6 M Me.
Car bony(dii madazole 01~1 n/ R+ H2ZNHNO O. M -
Triethylamne 5 3 @3a00P0Y HR4I RS Me*OYN, NO n R6
M O H6 [0224] O her conpoéazs of this invention can
be prepared by slight variation of the nethods
descri bed herein. These nethods and others are

descri bed 4 t Lt er r rzyki ew cz and
Prukal a, 8%ﬂ?@ﬁﬂgPh§E§§QE§§$§2§§2§§%E€E%98); and
El derfi el d Biah¥As88)Dydragmyl) c 861h463- 2465
(1962), each of which is incorporated by reference in
its entirety. [0225] O course, other nethods and
procedures known in thgoart ke used to prepare
certain conpounds of Forh 226] The foll ow ng
exanples are illustrativég, b / limting, of the
met hod, conpounds, and Qonposj
i nvention. Each @ emmgynds |isted bel ow was
obtai ned from cg avai |l abl e cat al og

Rar echenii b, Aldrich Sigma
A@/2007|Q5ﬁq59 PCT/ US2006/ 042988 -73
Corp., BrandonBerl ex, Cal bi ockem ChenBridge, Congenex

West, Foks H G & J. Researy BS, ICN
Bi ochem cals, Institute for her apy, Kodak,

N
Y1

- [0233] Molecular Formula: CyoHigN4Qy; Molecular Weight:  344.7
(calculated).

EXAMPLE 8

(E)-N'-(3,4-Dimethoxybenzylidene)-2-(m-tolyloxy)acetohydrazide

/ O
HN——N
O
A |
O O
\
[0234] Molecular Formula: CigH20N,04; Molecular Weight: 328 (calculated),

328 (found).



Lederl e Labs, Ligand-CGX, Maybridge PRI, Menai
Organics, Menai/Neurocrine, McroSource, MPA
w@h@mosdisy Mybrgdl ONYX, PRI - Peakdal e, RADI AN, PRETUSIN@042988
Research, RGA, Rhone-Poul enc, SPECSBi 0SPECS/
SYNTHESI A, T. dinka, Tripos Mdern, WAR, Zal eska,
Zel i nksy/ Berl ex, Aeros, anmd-Chenica. The conpounds
were purified usi ng conventi onal purificiation
procedures, such as HPLC. The identity of the
conpound was confir ngEiXaNiPg BHBLC and nass
spectronetry. Analytical LG Ms was perfornmed on a 75
X 4.6 mm Atlantis DC18 colum using a solvent system
of Buffer A (100% water with O. 1%form’c acid) and

ol W %?1@&%2%@ T ver (e
col um, foI é IHE)Efqeﬁ ent to 95%

Buf fer B, foIIowed by an isocratic wash with 1.5 nL of
95% Buffer R As is known in the art and noted above,
the hydrazone noiety can exist in eyther the E or the
Z conformation. Thus, while a partijul ar

stereochsmstrT may b i ndi cat ed pW
conpouscrl bed h%rei n, it i$ grstood that the
I nvent LQ ncl udgs al Il st ergoi so and in

par Bf cul™ar™ al and”Z t¢one h€r suitabl e

nodi fi cati ons and adapt dti ons of the vari ety of

conditions and paraneters normally encountered and
obvious to those skilled in the art are wthin the

102351 o) lssBBRoaS0RaT Rt ealete 1 ek | 49

(dhic(u(l&éd)(MZ?)S ifo(u2)( benzo [d] thiazol -2-yl)hydrazono) -
2-nmet hyl propyl ) di azenyl ) benzoate NHN 1.11 N N

[02271 Mol ecul ar Fornul a: C19H19N502S; Mol ecul ar'

.. .\ight: 381.5 (cal qgj@ﬂ@ﬂjLFWNPLE 2

(E)-N'"-(4-Isopropylbenzylidene)bicyclo[4.1.0]heptane-
7-carbohydrazide

O
N=—

[0236] Molecular Formula: CigHz4N>0; Molecular Weight: 284 (calculated),
284 (found).



(E)-2-(4-Bronmp-2-((2-(quinolin-
8-yl ) hydrazono) net hyl ) phenoxy) acetic acid N NH O Br

WO 02481 Mol ecul ar Formul a: CL8H14Br N3QGBi  MoP@DUBZ06/042988

Weight: 400 (calculated). WO 2007/056159

PCT/ US2006/ 042988 - 75 EXAWPLE 3

(E)-N - (3, 4-Di net hoxybernZ9ti dene) - 2- ( napht hal ene-
1-yl)acetohydrazide H 0- [02291 Mol ecul ar Fornul a:
C21H20N203; Mbl ecul ar Wi ght: 348 (cal cul ated), 348
(found). EXAMPLE 4 - D net hoxybenzyl i dene) -
2- phenyl cycl opr opangf:}g%m%gfgzli de -0 O _ N O
[0230] Mol ecul ar Fornul a: C1L9H2ON203; WMol ecul ar

Weight: 324 (calculated), 324 (found). W) 2007/ 056159

Sl onexsni i el I 4B G-

3-T
nitrophenyl)hydrazono)ethylidene)indoline
\N
H
N o~ =~
o L j |
I
O

[0237} Molecular Formula: Ci9H2oN4O,; Molecular Weight: 336 (calculated),
336 (found).

EXAMPLE 12

(£)-N"-(4-(Diethylamino)-2-hydroxybenzylidene)-
2-phenylcyclopropanecarbohydrazide

OH
N\
N

\

N—NH
/)

O
[0238] Molecular Formula: Cp;HysN50,; Molecular Weight: 351 (calculated),

351 (found).



(4- met hoxybenzyl i dene) but anehydrazide \ | / N,, CH
[0231] Mol ecul ar. Formul a: C18H24N203; Mol ecul ar

wa0ghs615816. 40 (cal cul ated). EXAMPLE 6 PCT/US2006/042988

(E)-N - (3, 4-D net hoxybenzyl i dene) - 4- hydr oxyhexanehydr a
zide N'-NH OH [0232] Ml ecul ar Fornul a: C20H3ON204;
Mol ecul ar Wei ght: 364.5-8f€al cul ated), 364 (found). WO
2007/ 056159 PCT/ US2006/ 042988 -77 EXAMPLE 7
2-((2)-2-(Phenyl - ((E)-phenyl di azenyl ) -

nmet hyl ene) hydr azi nyEb?,g ' id HO O NNNH N=N
10233 Mol ecul ar For nu aMpCP?nglayl\MOZ; Mol ecul ar Wi ght :
344.7 (calcul ated). EXAMPLE 8

(E)-N - (3, 4-Di net hoxybenzyl i dene) - 2- (m t ol yl oxy) acet oh

R AR D N TR L G R

(found). WD 2007/056159 PCT/ US2006/ 042988 -78 EXAMPLE
9
‘ N ,
F 7
F
X /
\
N

Molecular Formula: CioHsFsN4S; Molecular Weight: 270.24
(calculated).

EXAMPLE 14

N-((E)-3-((Z2)-2-(1,5-Dimethyl-2-oxoindolin-3 —ylidéné)hydrazinyl)-
3-oxo-1-phenylprop-1-en-2-yl)benzamide

Molecular Formula: CyH,N103; Molecular Weight: 438.5 (cal’d).



(E)-N -(4- (Al yl oxy) - 3-net hoxybenzyl i dene)- 2-(3
- br onobenzyl t hi o) acet ohydrazide O~ 0 0O Br ~~NH

wQ 035636181 ecul ar Fornmul a: C20H21Br N2C3S; Mol eRCII/HE2006/042988

Weight: 449 (calculated), 447.9 (found). EXAMPLE 10

(E)-N -(4-1sopropyl benzyl i dene) bi cycl o [4. 1. 0] hept ane-

7- car bohydrazide 0 NH-8N- 102361 Ml ecul ar Formul a:
C18H24N20; Mol ecul ar Weight: 284 (cal cul ated), 284

(found). WD 2007/056159 PCT/ US2006/ 042988 -79 EXAMPLE

11 (2)-1, 3, 3-Tri mgpopiMPL [ - 2- (2- (4-
ni trophenyl ) hydrazono) et hyli dene)indoline H O1 /
[0237] Mol ecul ar Fornul a: CL9H20NAQ2; WMol ecul ar

Wei ght: 336 (cal culated), 336 (found). EXAMPLE 12

P R e RS R {Bperoic

O _OH =
H
N\N/
'[024'1] Molecular Formula: CyoHN3Op; Molecular Weight:  335.4
(calculated).
EXAMPLE 16

(E)-4-((2-Benzyl-2-phenylhydrazono)methyl)pyridine

i 2 A\
//FCN
: N—N —
[0242] Molecular Formula: CqoH;7N3; Molecular Weight: 287 (calculated),
287.2 (found).



NNNH O [0238] Mol ecular Formula: C21H25N302;

Mol ecul ar Wei ght: 351 (calculated), 351 (found). WO
WQRB70886959 PCT/ US2006/ 042988 -80 EXAMPLE 13PCT/US2006/042988

(4-(Trifluoronethylthio)penyl)carbonohydrazonoyl di cyan

ide N F F NH N [0239] Ml ecul ar Formnul a:

Cl OH5F3N4S; Mol ecul ar We8ht: 270.24 (cal cul at ed).

EXAMPLE 14 N ((BE)-3 -((2)-2-(1, 5

- Di et hyl - 2- oxoi ndol i n-3 -yl idene)hydrazinyl)- 3

- 0X0- 1- phenyl pr op- XF@M lppenzam de 0 PO H N-NH

-0 [0240] WMol ecul ajlr3 or n%%%:l)dglzGI—QZMOS; Mol ecul ar

Weight: 438.5 (cal'd). WO 2007/ 056159

PCT/ US2006/ 042988 -81 EXAMPLE 15

AR a1 s
[ 0241] Mbl ecul ar Fgr‘}?ﬁn%‘a.y F-éqNSOZ; Mol ecul ar
Wei ght: 335.4 (calculated). EXAMPLE 16

[0243] Molecular Formula: C;¢H2:N50; Molecular Weight: 271 (calculated).

EXAMPLE 18

(£2)-1-(2-(4-(Ethyl-(2-hydroxyethyl)-
amino)phenyl)hydrazono)naphthalen-2(1H)-one

Rasates

[0244] Molecular Formula: CyoH21N302; Molecular Weight: 335 (calculated),
333.2 (found).



(E)-4-((2-Benzyl - 2- phenyl hydr azono) net hyl ) pyri di ne -
N-N [0242] Mol ecul ar Fornul a: CL9HL17N3; Mol ecul ar

weioghse15287 (cal cul ated), 287.2 (found). WO PCT/US2006/042988

2007/ 056159 PCT/ US2006/ 042988 -82 EXAMPLE 17
(Z2)-N'-(( 1 HPyrrol-2-yl)methylene)tricyclo
[3.3.1.13" 7] decane- 3-c8bohydrazide N HN CNH O

[ 02431 Mol ecul ar Fornul a: C16H21N30; Mol ecul ar Wi ght:
271 (cal cul ated). EXAMPLE 18

(2)-1- (2- (4- (Et hyl - G AxgppRYES hy! )
am no) phenyl ) hydr azono) napht hal en-2 (1-one O NH HO
[ 02441 Mol ecul ar Fornul a: C20H21N302; WMol ecul ar

Wei ght: 335 (calculated), 333.2 (found). WO

2007(0pa1e9-BUChISTAIGLIAR R Snet D49,
L Ry a2

NON 5ZN COH

F
HO
F \
~ N\N/\©\
| N OH
Ci

[0245] -~ Molecular Formula: Cy4H;;CIFsN;O; Molecular Weight: 345.7
(calculated), 344.9 (found).

EXAMPLE 20

(£)-2~(3,4-Dimethylphenylamino)-N"-(4-morpholino-
3-nmifrobenzylidene)acetohydrazide

I H

+
OéN Xy /NY\N
| H

'/\N )

[0246] Molecular Formula: C;HsNsOs; Molecular Weight: 411.4
(calculated), 411.3 (found).



Cl [02451 Mol ecul ar Formul a: Cl14H11C1F3N3O, Mol ecul ar

Weight: 345.7" (calculated), 344.9 (found). EXAMPLE
WQR007086159- ( 3, 4- Di et hyl phenyl am no) - N - ( 4- nor paiDUE2906/042988

3 -nitrobenzylidene)acetohydrazide 07 1+ H NNOH O

[ 02461 Mol ecul ar Fornul a: C21H25N504; WMbl ecul ar

Weight: 411.4 (calcul at-éd)-, 411.3 (found). WO

2007/ 056159 PCT/ US2006/ 042988 -84 EXAMPLE 21

(2)-3-(2-Nitro- 5-(pyrro| i di n-1-yl)phenyl)hydrazono) qui

nuclidine 00 [0247¥hl ]T:a jFormula: Cl17H23N502a

Mol ecul ar Wei ght: 329. 4 % cul ated). EXAMPLE 22

(E)-2- ((2-(1 HB enzo

[d] i m dazol - 2-yl ) hydrazono) net hyl ) - (d|

parg:} 56.159
G 652006?"5?25@%0&%57%2@%%%% ORI ictine
C18H21N50; Mol ecul ar Weight: 323.4 (cal cul ated).
EXAMPLE 23 N-(3 -(2-((6-Bromobenzo [d] [ 1, 3]

di oxol -5 -yl ) net hyl ene) -
hydr azi nyl) - 1- (4- (di met hyl am nQ) pbenyl ) -3
- oxopr op- 1-en- 2-

N
4
o g
[0247]  Molecular Formula: Cy7HpNsOp  Molecular Weight: 3294
(calculated). ' ’ ;
EXAMPLE 22

(£)-2-((2-(1H-Benzo [d]imidazol-2-yl)hydrazono)methyl)-
5-(diethylamino)phenol

r
-



yl)benzanide O HN O 0-1 >1HNN Br [0249] Mol ecul ar
Formul a: C26H23Br NAO4; Mol ecul ar Wi ght: 535.4

w@ calro5ddy9 Exanple 24 N (1-(4-(Diethyl am no) ppenykl008042988

-(2-(4-hydroxy- 3 -iodo-5

met hoxybenzyl i dene) hydr azi nyl ) -3 - oxoprop- |
-en-2-yl)benzanide OH-% N~ O H O NH [0250] Ml ecul ar
Formul a: C28H291 N404; Mol ecul ar Wi ght: 612.5
(cal cul ated) WO 2007/ 056159 PCT/ US2006/ 042988 -86

[0248]  Exavipleeul2bRd¥mutal ¢ fHsANsO M Slectiet Weigh: mmcamem)i) 3
- (1- hydroxy- cycl opentyl) propanehydrazide HO O
NNNH H O [02511 Mol ecul ar Formul a: Cl6H22N204;
Mol ecul ar- Wei ght : EX0SMIPLEC23 cul at ed) Exanpl e 26
4-Nitro-N

(-0 (oA Lo RSN e AR 18Re) O © -
hydrazinyl)-1-(4-(dimethylamino)phenyl)-3-oxoprop-1-en-2-
yl)benzamide

0
HN 0
A W ;{H
/ \ 0
. Br- :
[0249] Molecular Formula: C26H2£BrN4O4; Molecular Weight: 535.4 (calc’d)

Example 24

N-(1-(4-(Diethylamino)phenyl)-3-(2-(4-hydroxy-3-iodo-5- .
methoxybenzylidene)hydrazinyl)-3-oxoprop-1-en-2-yl)benzamide

[0250] Molecular Formula: CogHzoIN4O4; Molecular Weight: 612.5
(calculated)



O 0 WO 2007/056159 PCT/ US2006/ 042988 -87 [0252]

Mol ecul ar Forrmul a: CLl7HL7N306; Mol ecul ar Wi ght: 359. 3
w@ ecalrosdisd ed) Exanple 27 N PCT/US2006/042988

- (4- (di et hyl am no) - 2- hydr oxybenyl i di ne) -

phenyl cycl opr opanecar boxhydrazide H OF( [0253]

Mol ecul ar Fornul a: C21H2&N302; Mol ecul ar Wei ght: 351. 4

(cal cul ated) Exanple 28 N -(5 -Brono-2-oxoi ndolin-3

-ylidene)-2-(2-bronp-4- met hoxyphenoxy) acet ohydrazi de

WD 2007/ 056159 PCT/ US2006/ 042988 -88 Ho \ ~\ H N, ~

0 B [0254] WMol ecul ar Fornul a: C17H13Br 2N3O4; Mol ecul ar

Weight: 483.1 ‘(calculated) Exanple 29 3 - (I

Hindol-3 -yi)-N"(3_A 5

tri met hoxybenzyl i denBxprapa@éhydrazide 0 0 NH H\-M

O
N’-(4-Hydroxy-3-methoxybenzylidene)-3-(1-hydroxy-
cyclopentyl)propanehydrazide
HO
O
N—~NH
H Y
0
\
[025%] . - Molecular Formula: Ci6H2aN2Os;  Molecular . Weight: . 306.4
) (calculated)
Example 26

4-Nitro-N’-(3,4,5-trimethoxybenzylidene)benzohydrazide



O [0255] Mol ecul ar Fornul a: C21H23N304; WMbl ecul ar
Weight: 381.4 (calculated) WO 2007/ 056159
weEROASAN6/ 042988 -89 Exanple 30 PCT/US2006/042988
N - (2-oxoi ndolin-3-ylidene)-2-(2-nethyl-4-(1, 1-
di met hyl et hyl ) phenoxy) acet ohydrazide H o [0256]
Mol ecul ar Fornul a.: C21H83N303; Mol ecul ar Wi ght :
365.4 (calculated) Exanple 31 OCH3 0 OCH3 H [0257]
A m xture of 4-chl orobenzal dehyde (10 g, 71 mol),
[0252] mal dvibkecalet d FofBuld: 9C;7F8,MHOR0! Molbddar | tWedht( 0. Horsl)
ﬂng_gﬁgidine (60 n.) was heated to reflux for 4
CH5HAED The reaction nixture was cool ed to 0OC and
acidified wth 6 N hydrochloric acid to forma
precipitate. The precipitate was coll ected by
filtration and dried to provide 4-chloroci nnam c acid.
[0258] Thionyl chloride (12.4 nL, 0.167 nmol) was
added dropwi se over &xadipleililte period to a 0C
solution of a portion of the preceding solid (12.2 g,
66.8 mMmol) in nethanol (130 nL). The solution was then
heated at 80 C for 20 hours. The solution was cool ed

to roomNbsadisthyaraing )t heyMebaibhdBaidipes. WO
2007/056153ﬂﬁ§§ﬁ%é%8ﬁﬁ4 % §¥R9§p égﬂg¥ed i n vacuo.
The residue wa ake pine qg e (200 n).
The m xture was washed (3 x 100 nmL with saturated
sodi um bi carbonate, 2 x 200 nL with water, 1 x 100 niL
wi th saturated sodi um chl oride), dried\§%odium

sul fate) and concentrated in vacuo to prgvi de net hyl
4- chl or oci nnanat e.

| [ 1 N
‘ S N

[0253] Molecular Formula: Cy;HsN30,; Molecular Weight: 351.4
(calculated)

OH

Example 28

N'-(5-Bromo-2-oxoindolin-3-ylidene)-2-(2-bromo-4-
methoxyphenoxy)acetohydrazide



[0259] A portion of the preceding product (5.0 g, 25.4

mmol ) was di ssolved in dichloronmethane (50 nL). The
w@oloansam was protected fromlight, palladi umPEDESHEDE042988

was added and the m xture was cooled to -30C. Etherea

di azonet hane (prepared from 21.0 g of

N- et hyl - N-ni t rosour ea) -W8s added dropwi se to the

stirred m xture. The excess di azomet hane was quenched

with acetic acid and the m xture was concentrated in

vacuo. The residue was taken up in dichloronethane.

The resulta L m xQire was washed (2x 60 W th

saturated sg@diufi bi car bonate, 2 W water, 1
X 60 nmL wi furated sodiumc ), dried

(sodi ury ean cuo. The
residu hr omatNogr a et hyl

acetete nes) to prov de nethyl

2- (4-chl orophenyl ) cycl optfopane carH@Xylate. [ 0260]
Hydrazigle hydrate (1.45 g, 29 mnol) was added to a
stirred'solution of aportion of the preceding product
(5.1 g, 24 nmmol) in nethanol (50 nL). After stirring

overygi t reactd ' re s dilyted with water

02541 ond M%%E@%rntlfogpgga'ttgl%ﬁg]ﬁ%@g(ﬁét ﬁ)gﬁﬁa‘?u%ﬁh eighk | t43Ad
(caitwdttede was extracted with ethyl acetate. The organic

| ayers were washed with water (50 nL) and saturated

sodi um chl oride (50 nmL), dried (sodiumsulfate) and

concentrated in vacuo. The product was triturated

wth ether (4 x) and was then dried to provide

2- (4-chl or ophenyl ) cy car boxhydrazi de. [0261]

A solution of 2-(4-c X%ngﬁggﬁl)cyclopropane

car boxhydrazide (50 ng, 0.24 rnnol) in ethanol (5 nli)

was stirred for 10 mn. Acetic acid (4 drops) was

"added to the l-utd on tersstirring for_ 3 hours, the
sol vent was S%ﬁgggﬁuﬁﬂ°'gi%gﬁ{§ﬁé5broduct.mas
purified tEW%PKMb@@Zﬂ?ﬁQ@)m@Hmhyﬁmzide

chl orophenyl ) -N - (3, 4-di met hoxybenzyl i dene)

cycl opropanecar boxhydrazi de: LCVMs ml z 359/361, tR
=1.39 mn. W) 2007/ 056159 PCT/ US2006/ 042988 -91
Exanpl es 32~ 66y 02621 The fol | owi ng exanpl es were
prepared ug the nmet hod described in Exanple 31. R3
0 \

O
HM’N\ o
AN
O
/
[0255] Molecular Formula: C,;H,3N304  Molecular Weight: 381.4

(calculated)



RRRA& OR)\ NA H Exanple R R2 R3 R4 LC-MS(tR Nane
(nin), mz ' 32 2- - Ov Ow 1.31,

wQ@2qo2/08d15or ophenyl )-N - (3,4 O 359/ 361 PCT/US2006/042988
di met hoxybenyl i di ne) cycl opr opane- car boxhydrazi de 33,

3- - Ow Ow 1.41, 2-(3-chlorophenyl)-N-(3,4 C
359/ 361 di m et hoxybenyl-i&i-ne) cycl opr opane-
carboxhydrazide 34 2-F - Owve OWwe 1.20, 343
2-(2-fluorophenyl) N -(3,4 dinmethoxybenylidine)

cycl oprop ane -car bpx @zpde 35 3-F - Ove Owe 1. 21,

343 2-(3-fluorophenyl)-N-(3,4- dinethoxybenylidine)
cycl oprop ane- carboxhydrazide 36 4-F - Ove Owe 1.19,
343 2-(4-fluorophenyl)-N -(3,4- di methoxyb €nylidine)

cyc! on0p BRBnARADHIEAD) SR 3Tyl EY 1112 26,
2 e

car boxhydrazide 38 3- - CF3 - 2.45,
2-(3-chl orophenyl)-N -(3 d 367/ 369
trifluoronethyl benylidine)cycl opropane-
car boxhydrazide 39 4- - CF3 -

carboxhydré
2-(2-fluor

[0256] Molecular Formula: CnHxN3Os; Molecular Weight: 365.4
(calculated)
Example 31
OCH;3
OCH,
O
NS
H
Cli
[0257] A mixture of 4-chlorobenzaldehyde (10 g, 71 mmol), malonic acid

(8.1 g, 78 mmol), piperidine (0.70 mL), and pyridine (60 mL) was heated to
reflux for 4 hours. The reaction mixﬁlre was cooled to 0°C and acidified with
6 N hydrochloric acid to form a precipitate. The precipitate was collected by
filtration and dried to provide 4-chlorocinnamic acid.

[0258] Thionyl chloride (12.4 mL, 0.167 mmol) was added dropwise over a
20 minute period to a 0°C solution of a portion of the preceding solid (12.2 g,
66.8 mmol) in methanol (130 mL). The solution was then heated at 80 °C for

20 hours. The solution was cooled to room temperature and the volatiles were



trifluoronethyl benylidine)cycl opropane-
car boxhydrazide 41 3-F - CF3 - 1.97, 351
wQ@2¢03/08d180r ophenyl )-N - (3- trifluoromethyl b engdT/tib196§/042988
cycl oprop ane WD 2007/ 056159 PCT/ US2006/ 042988 -92
car boxhydrazide 42 4-F - CF3 - 1.93, 351
2- (4-fluorophenyl)-N - (-30 -
trifluoronethyl benylidine)cycl opropane-
car boxhydrazide 43 2- - Owe - 1.65,

rendovied i RhRbOPeN¥iindNwaé Bakeh ug 30 ethglacetate (200 mL). The
nethoxybenylldlne)cyclopropane- carboxhydrazi de _44 3-
migpee wasiwashed 3 g30 rW}ﬁh t)e NOdl(lg’l Inparhonpte 21x 200

mL%%ﬁgre q;% 1 ggl}@l%ﬁ orop enyFi uglﬁr&ﬁ?éﬁ%? B%é& %éi :lllﬂé v
sulf@é)hma ybl&i&niritédi geyatc)ag Itg progpblrmethﬁa? hidaﬂmymll\aramatge 46
- -(2-f1uo -N - .

(0259 et Ronbongl FapHEsepa P BRare S Ba it Rvedin g ¢
dlchlo%eth%e n(lS% mPl3The (s§rufubﬂ W RRhERBYkd tl¥n1 ight, palladium

yI'i'dine) cycl oprop ane- carboxhydrazi de 48-
acetatb Waﬂ\mided lardkB, th8 1diufed -Wasu oodph etoy |- }(N'G ( 3Ethereal

I T N T R
ardRiibVothE OReRMLEhe IEXORE ARBBREIERS RAXGYdikRLd #ah
acetic acid and the mixture was concentrated in vacuo. The residue was taken
up in dichloromethane. The resultant mixture was washed (2 x 60 mL with
saturated sodium bicarbonate, 2 x 60 mL with water, 1 x 60 mIL with saturated

. sodium chloride), dried (sodium sulfate) and concentrated in vacuo. The
residue was chromatographed (silica, ethyl acetete/hexanes) to provide methyl
2 (4 chlorophenyl)cyclopropane carboxylate.

[6260] ' Hydrazine hydrate (1.45 g, 29 mmol) was added to a stirred solution of
a portion of the preceding product (5.1 g, 24 mmol) in methanol (50 mL).
After stirring overnight, the reaction mixture was diluted with water and
concentrated to remove methanol. The resultant mixture was extracted with
ethyl acetate. The organic layers were washed with water (50 mL) and
saturated sodium chloride (50 mL), dried (sodium sulfate) and concentrated in
vacuo. The product. was triturated with ether (4 x) and was then dried to
provide 2-(4-chlorophenyl)cyclopropane carboxhydrazide.

[0261] A solution of 2-(4-chlorophenyl)cyclopropane carboxhydrazide (50
mg, 0.24 mmol) in ethanol (5 mL) was stirred for 10 min. Acetic acid (4
drops) was added to the solution. After stirring for 3 hours, the solvent was
removed in vacuo. The product was purified by trituration to provide 2-(4-
chlorophenyl)-N'-(3,4-dimethoxybenzylidene)cyclopropanecarboxhydrazide:
LCMS m/z 359/361, tr = 1.39 min.



[0262]

ExaénRI

50 3- - SMe - 2.24, 2-(3-chlorophenyl)-N-(3 d
345/ 347 net hyl t hi obenyl i di ne) cycl opr opane-

w@200bosd1ydr azi de 51 4- - SMe - 2. 21, PCT/US2006/042988

2-(4-chl orophenyl)-N -(3 O 345/ 347
met hyl t hi obenyl i di ne) cycl opr opane- carboxhydrazide 52
2-F - SMe - 1.78, 329 29{2-fl uorophenyl) N -(3
nmet hyl t hi ob enyl i di ne) cycl oprop ane- carboxhydrazi de
53 3-F - SMe - 1.79, 329 2-(3-fluorophenyl) N -(3-
met hyl t hi obenyl i dimelontdoRP.Hrane- car boxhydrazi de 54
4-F - SMe - 1.76, 329 2-(4-fluorophenyl)-N -(3-
nmet hyl t hi obenyl i di ne) cycl oprop ane- carboxhydrazide
556 2- CF3 - - 2.41, 2-(2-chlorophenyl)-N -
367TiB6MlIpwirty aompiet Wetklpsenpredinsiey Sigoheiped asw@bed in
carbgihydra2|de 56 3- CF3 - - 2.66,

%2Chl orophenyl) N -(2 O 367/369
trifluoronethyl benylidine)cycl opropane-
car boxhydr azi de WD 2007/ 056159 ®CT/ US2006/ 042988 - 93

57 4- CF3 - - 2.67, 2(4cfgﬁ]oroherp;yl)N(ZCl
367/ 369 trifl uoronet hyd beny c cI opr opane-
carboxhydrazﬁd C .09, 351

2- (2-f1 uor oplfenyy) -( L

trifluoronethyl benylidi ne)cycl opropane-

car boxhydrazi de 59 3-F CF3 - - 2.12, 351

2. (2 fl uaorn

Exafople | Rio ) Saret c;lblegﬂ-/l (mnﬁlé ¢l opr opane- Name

32 2- - |OMe |OMe |1.31, 2-(2-chlorophenyl)-N’-(3,4-
Cl 359/361 dimethoxybenylidine)cyclopropane-
carboxhydrazide
33 . 3- - |OMe |OMe [1.41, . 2-(3-chloropheny!)-N’-(3,4-
¢ 359/361 dlmethoxybenyhdme)cvclopropane—
' .- |carboxhydrazide
1. 34 . 2-F - |OMe |OMe [1.20,343 [2-(2-fluorophenyl)-N’-(3,4-
o ' ~ |dimethoxybenylidine)cyclopropane
: - |-carboxhydrazide
- 35 3-F |- |OMe {OMe |1.21,343 [2-(3-fluorophenyl)-N’-(3,4-
dimethoxybenylidine)cyclopropane-
carboxhydrazide
36 4-F |- _|OMe |OMe |1.19, 343  [2-(4-fluorophenyl)-N’-(3,4-
dimethoxybenylidine)cyclopropane-
carboxhydrazide
37 2- |- |CF; |- 2.26, 2-(2-chloropheny!)-N’-(3-
Cl 367/369  |trifluoromethylbenylidine)cyclopropane-
carboxhydrazide
38 3- |- |CF; |- 2.45, 2-(3-chlorophenyl)-N’-(3-
Cl 367/369  |trifluoromethylbenylidine)cyclopropane-
carboxhydrazide
39 4- |- |CFs |- 2.45, 2-(4-chlorophenyl)-N"-(3-
Cl 367/369 trifluoromethylbenylidine)cyclopropane-
carboxhydrazide
40 2-F - |CF3 | 1.96,351 [2-(2-fluorophenyl)-N’-(3-
trifluoromethylbenylidine)cyclopropane-
carboxhydrazide
41 3-F - |CFs | 1.97,351  [2-(3-fluorophenyl)-N’-(3-

trifluoromethylbenylidine)cyclopropane-



car boxhydrazi de 60 4-F CF3 -
2-(4-fluorophenyl) N -(2-

2.07, 351

wa edof7losasomet hyl benyl i di ne) cycl opr opane- PCT/US2006/042988
car boxhydrazide 61 2- - - CF3 2.29,
2-(2-chl orophenyl)-N -(4 O 367/369
trifluoronethyl benylidi-#)-cycl opr opane-
car boxhydrazide 62 3- - CF3 2.50,
2-(3-chl orophenyl)-N -(4 O 367/ 369
trifTuorfonefhyl Oenyl | di ne) cy id-apix@pangide
zfé‘zaf D ﬁ 63 19 ;35c§ ?%fﬂ%)mphenyl) N°-(3-
- (4; chljor ophényll ) N
tr i(f uor onjkEyl ge%yl dlgn e) cyg eth}—dbenyhdme)cyelomopane—
car hbyvh r da R/I 1
AR A N T R % B0 ehiospham) N -G
trif[<orjomet hyl beny! Pd /gfé} cy P8Py ByhsRlidine)cyclopropane-
car boxhydr azi de 65 3} F - CF3 |garbpxhydeagzide
2 (331 Yor oyl ) - N|1- 194 - 2-(3-chlorophenyl)-N’-(3-
trif |alorjomef hyl benyl {38P8) cy ginethowplzamslidine)cyclopropane-
car boxhyldrazi de 66 41 F - - CH&rBoxdfdra3hie
#5 (44T dor opberylL) Nii-19- 2-(4-chlorophenyl)-N’-(3-
trifleorjomet hyl benyl 3@9]’3@10)’ @ mﬁ?@éﬁ%hdme)c opropane-
ggr E pxhydrfzgl de [0014341 Chem cab ﬂ@gpﬁ Exarrp es
= o 1 c1|.tLr ST anoaro
nggmsﬂ Fat ur ep]?%ll es ol %g tu( %?Op )ﬁ}ﬁ gnip gn
N - (3, 4-{di mét hoxlybenzyl i dene) Mg ybenyﬁdme)c CIOprop
_B;ﬂLj]EI ylquinolin- 2-vlthio
$007/0B6159 [PF bis20(ieba29882- (3151440@Ph6@1)-N -(3-
methoxybenylidine)cyclopropane-
carboxhydrazide
48 - |4-F - OMe |- 1.46,313 |2-(4-fluorophenyl)-N’-(3-
PRI methoxybenylidine)cyclopropane-
= carboxhydrazide
49 . 2- |- |SMe |- 2.02, 2-(2-chlorophenyl)-N’-(3-
. |CL 345/347 methylthmbenyhdme)cyclopropanen
carboxhydrazide
50 13- - |SMe [ 2.24, 2-(3-chlorophenyl)-N’-(3-
Cl 345/347  methylthiobenylidine)cyclopropane-
carboxhydrazide
51 4- |- SMe |- 2.21, 2-(4-chlorophenyl)-N’-(3-
Cl 345/347 methylthiobenylidine)cyclopropane-
carboxhydrazide
52 [2-F |- |SMe |- 1.78,329  2-(2-fluorophenyl)-N’-(3-
methylthiobenylidine)cyclopropane-
carboxhydrazide
53 3-F |- SMe |- 1.79,329  [2-(3-fluorophenyl)-N’-(3-
methylthiobenylidine)cyclopropane-
carboxhydrazide
54 4-F |- SMe |- 1.76, 329  |2-(4-fluorophenyl)-N’-(3-
methylthlobenyhdme)cyclopropane—
‘ carboxhydrazide
55 - |CF; |- - 2.41, 2-(2-chlorophenyl)-N’~(2-
Cl 367/369  {rifluoromethylbenylidine)cyclopropane-
carboxhydrazide
56 3- CFs |- - 2.66, 2-(3-chlorophenyl)-N’-(2~
Cl 367/369 [irifluoromethylbenylidine)cyclopropane-
carboxhydrazide




NSN~\1 N[0263] Ml ecular Formula: C22H23N303S;
Mol ecul ar Weight (calc'd): 409.5. Exanple 68
W@2(098E6Tar bazol - 9-yl ) - N - (3, 4- di met hoxy PCT/US2006/042988

benzyl i dene) propanehydrazide O % ~ NON [ 0264]
Mol ecul ar Fornul a: C24H23N303; Mol ecul ar Wi ght
(calc'd): 401.5. WO 20073056159 PCT/ US2006/ 042988 - 95
Exanpl e 69 Activity of Sel ected Conpounds [02651 The
activity of human TRPMb i on channel was neasured in
g7 vegcelies, [-on g- Tl uprggscent 2-(RehiBebpRERIRPN €2der
(FLIRR) .| The basis oftR69 ass@iflubnediyibédylifide)cydloptdpane-
the tal ¢i um depgndent acti Vatéa%b RlydfabRlel ON channeF

€ CCHT vuaby T Toupied
CENRGRS G A I QR AP R 5% Rt

I'ece PCR) . GPCI [ vat

agon| st |causes a traHS| ent ir ié‘){tﬁﬁf A rce?ﬁy%\t gFOPane"
Ca2+iion _cbncentration whichS
BhanBer (€6 bpen, || et {21732 h I\\%‘*(3 iTyarophenpl)-N{(#f | ux

causes @ change |i n t he nmenbr gdlugemesiby henydidineeycloprqpane-
whi ch cgn be nonitored as a |etbaxdediagidehe f | uor escent
60 gnalkF fieBm-vol tjage- (epedsient2-(4-femupheeylpdt €21 i al )
fluoresgent |dyes. A Jplem)nstrdﬁifmar@ﬁemﬁee@sﬁme)dﬁlopmpane—
shown ijn FIGS. 4A and 4B, \Aﬁ@grgo)g{yqpa@ﬁeof fl uorescent

FESPEISE (EX ™ SSPRTLETRASNT) ~VeF SHfe: h@EyIW (anovm for
cel l ‘mcdnt ai ni ng t Re R AFH d or0 S)q lopr ane—
controlg. Wiile jall. [cells gagb h c{ep
ggdomn S :msca‘cj%:ﬂHL 2CR-—a uarua "'pﬁﬁi‘

nel;?, onl y cel [$3 ¢ontai ni ng OFY
shar -lpdak for the mqfég 38e p ‘i’%?pélg gnyh,dé%%%ﬁgogropane-

0

(1 ower panel). [0266] For thelcabexudragileassay t he
6mai-TRPMG [-gene|Glas [L5®bned, [Rué-chisrephepidiI4cel | s,

‘and z#Clst abl ¢, hi gh ex3i7&58i ontrdlmmnvvhslbasﬁdhm@cryclopmpane-

.. SCreeni ng. carboxhydrazide
64 PR2-F - - CF; [2.00,351 2-(2-fluorophenyl)-N’"-(4-
' ' - ' o tnﬂuoromethylbenyhdme)cyclopropane-
. carboxhydrazide :
65 3-F |- - CF; 2.02,351 2-(3-fluorophenyl)-N’-(4-
‘ trifluoromethylbenylidine)cyclopropane-
carboxhydrazide
66 4-F |- - CF; 11.97,351 |2-(4-fluorophenyl)-N’-(4-
trifluoromethyibenylidine)cyclopropane-
carboxhydrazide
[00164] Chemical names for Examples 23-66 can be converted to structures

using standard nomenclature rules or ChemDraw Ultra 10.0.

Example 67

N'-(3 ,4-dimethoxybenzylidene)-2—(4,8—dimethquuinolin—
2-ylthio)acetohydrazide



Cells were grown in standard nedia at 37C. The day
before screening, the cells were renoved from fl asks
waea7asikded to 384 well clear bottom pl ates (8KPCTEF1086/042988
in 20 L/well). On the assay day, 20 .iL of nmenbrane
potential dye (Part No. R8123, Ml ecul ar Devices
Corp.) was added to the-&él-ls and dye was allowed to
be taken up, i.e., load, into the cells for 1 hr at
37C. The dye- |oaded cell plate was placed in the
FLIPR along with a second 384 well plate containing
test conpounds as well as positive (fully inhibited)
and negative (non-inhibited) control>s. The assay was
started by addition of 10 L of sol utjion éron1the
conmpound plate into the ggll plate Doy this

process, ¢ontinuous_ fl udrescent r di ngs were nmade
si mul t anee : éizN- 87/.956159

PCT/ US20( -96 Aft addi ti on of the conpound
sol uti on; [ were automatically washed and a

stimul ati of solMiti on of 3 M ATP (an agoni st for an
endogenous purinurgi c GPCR, was added to all wells of
the cell plate. The height of the response was

cal er to QR bjtio l.ues, versu

10263] negg\%l\g}ge‘ﬁ%o%{}?%? a (%g%ﬂs\}?@%&%%‘i@aﬁ ?{2?18 t cale ‘{)h §89-§st
sanpl es. [0267] Two counterscreen assays were run on
separate cell plates utilizing the sanme cells as
descri bed above. In the cal ciumcounterscreen, the
cells were |loaded with a calciumsensitive dye
(Cal ci unB Dye, Part K¥angge®8 Mbl ecul ar Devi ces
Corp.) and stinmulated by ATP to check for conpounds
that bl ock the GPCR-nedi ated cal cium activation step.
In the KCI counterscreen, cells are stinulated with

10 M KCB-(Ydtabagpl-ATP )N’ €Bekithethapnpounds t hat
" inhi bit the rissrrditene 1Q§hh@h &pﬁﬂgﬂse by virtue of
-: being non-specific ion9ﬁc anne¥ bl ockers. [0268]
Unl ess otherw se indicated, the data in the table
"bel ow were 'determ ned using the three assays
descri bed above, providing percent _inmhibition data at

10 M [0269] Exanple No. TRPMb ActiVYity Falciun1KC1
Count er scr een Cbunterscafen 0O
_N
N\

[0264] Molecular Formula: Cy4H,3N303; Molecular Weight (calc’d): 401.5.



160 -11 20 287 -1070 397 26 499 -1-4 5 96

-729 6930 -15 783 -1781 876 -3 7 980221
wao7856¢138 -11 11 67 23 14 12 48 -35 -7 13 WGI/BSHB6/042988

14 78 -29 40 15 74 4 43 16 74 -6 -2 17 40 -13 8 18

87 -9 33 19 65 5 36 WO 2007/056159 PCT/ US2006/ 042988

-97 20 70 -3 16 21 51-8542 22 58 -23 32 EXAMPLE 70

El ect rophysi ol ogi cal Results [0270] Standard

whol e-cel | recordi ngs were obtained fromHEK cells

stably transfected pdfiphugan TRPVb. | nter nal

sol ution contained 135 rﬁ\)/l Csd utamate, 10 nM HEPES, 2

mM MgATP, 5 nmM CaCl2 and 10 nmM EGTA. External

sol ution was HBSS (G bco) buffered with 20 nM HEPES to

PH 7.2. Currenli SR d8seaEmpioudy! ticl amp 700B
g

anplifier usin

[0265] The activity of human TRPMS ion channel was measured in live cells
on a fluorescent imaging plate reader (FLIPR). The basis of the assay (shown
in FIG. 1) is the calcium-dependent activation of the ion channel which occurs
via by activation of a G-protein coupled receptor (GPCR). GPCR activation
by an appropriate agonist causes a transient increase in intercellular Ca® jon
concentration which in turn causes the ion channel to open, letting in Na" ions.
This influx causes a change in the membrane potential of the cell which can be
monitored as a change in the fluorescent signal from voltage-dependent
(membrane potential) fluorescent dyes. A demonstration of the assay is shown
in FIGS. 4A and 4B, where traces of ﬂuor,qscqﬁt . response  (Ex
530nm/Em565nm) versus time are shown for ceﬂsvco’ntaining fhe'phlasmid and.
sham “plasmid controls. While all cells gave a Ca*" response to the
endogenous muscarinic GPCR agonist carbachol (upper panel), only cells
containing the plasmid showed a sharp peak for the membrane potential dye

~ response (lower panel).

[0266] For the screening assay, the human TRPMS5 gene was cloned, put into
HEK?293 cells, and a stable, high expression clone was used for screening.
Cells were grown in standard media at 37°C. The day before screening, the
cells were removed from flasks and added to 384 well clear bottom plates (8K
cells in 20 pL/well). On the assay day, 20 uL of membrane potential dye (Part
No. R8123, Molecular Devices Corp.) was added to the cells and dye was
allowed to be taken up, i.e., load, into the cells for 1 hr at 37°C. The dye-
loaded cell plate was placed in the FLIPR along with a second 384 well plate
containing test compounds as well as positive (fully inhibited) and negative
(non-inhibited) controls. The assay was started by addition of 10 pL of
solution from the compound plate into the cell plate. During this process,

continuous fluorescent recordings were made simultaneously for all wells.



PG anp software; filered at 1 kHz, sanpled. at 5 kHz.
Hol di ng potential was -80 nV. TRPMb current was
wa@ewrestied by intracellular cal ciumdial ysis (BFODUS20M/042988
free calcium and sanpled with 200 ns ranps from -80
to 80 nV at IHz. Current anplitudes were neasured at
-80 and 801V and pl otted®6versus tine. FIG 2A shows a
| arge >5 nA current (+80 nmV) activated by cal ci um
Note that no significant current was seen in
AfBPRAdifi N oF &l @fhpot@ Bd 1N, GBE kips Red autsheneully wisGe®B
shows >90% i nhi bition of TRPM6 current when TRPNG
and pastgfdetien solstibs ofr LM eATP caneaonist Hon @n MngPEEREAD| e

3. [0 Havi n w f.ully descrihed .this |nventd.on,
pustiurgid (PR TivBrienddby ek HoEE sh Hrk i bR F
resh$tRe ds chldalatddn@d perentGianibRRIPAIGRMWERhsWepitive gonttole

and equi val ent range of conditions, formrulations and
wels, fveas cplontatask for Srovpst pasiples. af f ecti ng t he scope of the

inventi o r ' . nd

pup o R 2 ARE R ettt o Vb e cofl Lo AR 18
smﬁ@ﬁ;ﬂlﬁm&es/bﬁbﬁi dboive. Thehd caleintn ca@tnyersddn? B/ ¢ls 610

PCT/ US2006/.042988 . - 98 T IS CLALMED | S ¢ A
loaded Wald aotaleipm; snstivigdys &@3 &yﬁpAP?% Pﬂg@&nﬁﬂl‘?\“@ﬁ ng

. . . Ny or
D8 Rl SR iy BESY AP Sl R sl e
GPCRomedigdily sdlaimngictwition sier ept tisl €Ch edunterbraeanotcells are

stigglaien By KhrRYIKCT tok by ATE P eieh SO PShEE dht
inGE ki ﬁieﬁ[b?ﬁiekﬁdtenﬁ%t M?&EBW itue f Yepltehai-grkifrnyh,

and Cl-6 al kyl, each of which is optionally
chawmgkblockared; RRis H, Cl-6 alkyl, C6-10 aryl, or C6-10

[0267]

: ar -6)al ky.l. . ' Ci- , - or
f ‘[02681 cygnlt};n%ﬁ§4)c’|al§ e-61 ng}% I%ﬂfﬁ’, h’l& aﬁga?ﬁy Iktﬁé 5t_a ) 430%\:1@0%)(;‘&2
. defeghBkaanythg G3- e yishaal HydcribedC3abbde C ypedvading e pyrcent
3-14 nmenbered cycl oheteroal kyl, or 3-14 nmenbered
. inlghiglop eteeat AIRENYI , each of which is-optionally
. [0269] substituted, or is cyan; . o 4
Example No. TRPMS Activity |~ Calcium KC1
Counterscreen Counterscreen
1 60 -11 20
2 87 -10 70
3 97 2 6
4 99 -1 -4
5 96 -7 29
6 93 0 -15
7 83 -17 81
8 76 -3 7
9 80 2 21
10 78 -38 -11
11 67 23 14
12 48 -35 -7
13 78 2 65
14 78 -29 40
15 74 4 43
16 74 -6 -2
17 40 -13 8
18 87 -9 33
19 65 5 36




LI is absent, or is a |linker containing 1-10 carbon
and/ or heteroatons and which is optionally
wWGeuw3nsdied ed; L2 is absent, or is a |linker cone@i/nb19g6/042988
1- 10 carbon and/or heteroatons and which is
optionally substituted; or R3, R4, and L2, together
with the carbon atomtohich LZ and R3 are attached,
forma group selected fromC6-14 aryl, 5-14 nenbered
heteroaryl, C3-14 cycloal kyl, C3-14 cycl oal kenyl ,
3- 14onmenberled cychehet er pal kyl ,.33-14 frenber g4l
cygbqheterqalkgnygl each|of whigh 'S optionagyy
Subshitutred;, Whergg m sai ¢ compoTd s jdnimigtered—n
an’gguunt S %fiti%&t—tu HAftbi-t—sat-o- as%e:ié. The
met hod according to claim1, wherein Rl is optionally
substituted C6-1lo0 BKMAMPIE 7007/ 056159
PCT/ US2006/ 042988 -99 3. The nethod according to
claiml, wherein RL is optionally substituted 5-14
menbered heteroaryl. 4. The nethod according to claim
1, wherein RlEl@cﬁﬁph?ﬁaldgicﬁykékﬂt@t ed C3.1o
cycl oal kyl or optionally substituted C3 1o
cycl oal kenyl. 5. The nethod according to claim1,
wher.ei is optionally substituted 3-10 nenbered
(02701 ¢yc Etfﬁa%rgrl%%?lmﬁ 5FoOR o NSIY SPtaed fiop FEK gelkostably
trahBERET 8Shits Vil Rheteaaal ke : A8 c hpg
to claﬁﬁpg, wher ei n R% igﬂ%8¥?oﬁ% y su %?F?u?g%ﬂm@1_6
Cs@lutarhate,7 10 g HBiPHS 2a0dbrMgAFPs & wMai Galll, antiet @M R2

BGR Etepatsapuy v S (GRRL OB 805 Bl Ay e R oo

pHL7 2nhemgtentsRctes rédorded with! MaltiHng 07008 YinpGhed hghky! -
10. The method according to claim1, wherein R3 is H.

PClamp softvares hlsepdant d o, sgmplsd att &ilvHz , Holdbrspatermil pwas

S0 00t oy DS, BSS DS B

nMcfred caldipmhaed eimplBS viih A0Panoramps from -80 to 80 mV at 1Hz.

Current amplitudes were measured at -80 and 80mV and plotted versus time.
FIG.2A shows a large >5 nA current (+80 mV) activated by calcium. Note
that no significant current was seen in non-transfected, sham HEK cells (not
shown). FIG 2B shows >90% inhibition of TRPMS5 current when TRPM5
transfected cells are pre-treated with 10 uM of Example 3.

[0271] Having now fully described this invention, it will be understood by
those of ordinary skill in the art that the same can be performed within a wide
and equivalent range of conditions, formulations and other parameters without
affecting the scope of the invention or any embodiment thereof. All patents
and publications cited herein are fully incorporéted by reference herein in their

entirety.



14. The nmethod according to claim1, wherein R4 is
optionally substituted Cl1_6 al kyl. WO 2007/ 056159
weROASAN6/ 042988 -100 15. The net hod accor dP@yUSI®06/042988
claim1, wherein R4 is optionally substituted C6-10
16. The nmethod according to claiml1l, wherein R4 is
optionally substituted-9%-10 nenbered heteroaryl. IT
The nethod according to claim1l1l, wherein R4 is
optionally substituted C3-10 cycloal kyl or optionally
WISAPSt i NTREETS3S-10 cycl oal kenyl . 18. The net hod
.according to claiml1, wherein R4 is optionally
substituted 3-10 nenbered cycl ohet eroal kyl or
optionally substituted 3-10 nenbered
cycl ohet eroal kenyl . 19. The nmethod according to claim
1’ i i t . i to
L i o iof o fhin SRS confihen bR R B Saltt g
car hexd disgildcastdadhiritieg orsoranetewhinphunds of ffoirowall y
substituted. 21. The nmethod according to claim1,
wherein L1 contains a cl gpropyl group. 22. The
nmet hod according to clﬁ%nﬁg, wherein L2 is absent. 23
The nmet hod according t\. im1, wherein L2 is a
| i nker cont ai ni ngr'-1+10 Nearhda-rénd/ or het er oat oms and
which is optionally substituted. 24. The net hod
according to claim1, wherein RL is unsubstituted
phenyl . 25. The met hod éccording to claim1, wherein
RL | : : hch is
bPa ?E‘%‘é%\k) %eéuiﬂéog?ﬁtﬁmb salt BRI Al hdtbih

subst | 3 substituents i ndependently WD
200R/ 056 1684 PaTylUS2 0061342888  hetendarsle| Eaiedyrioakvt he

O3y SRR - B BenfBR et ety | 53 pRLR8ER
cy€18h @b lbny1 CrdeC & doYeack3f Grhichlik legtydxany sulStitified;

al kyl.enedi oxy, Cl-6 aIkox&(CﬂHG&? l, Cl-6 . .
arm woas Ky 2Ik1L Eoamirifoal kornpyli€u-sfilRxidr oxyal kyl , C2-6

L b SR, e,

R*is Cig alkyl, Ce.14 aryl, 5-14 membered heteroaryl, Cs.14 cycloalkyl,
Cs.s cycloalkenyl, 3-14 membered cycloheteroalkyl, or 3-14 membered
cycloheteroalkenyl, each of which is optionally substituted, or is cyano;

L! is absent, or is a linker containing 1-10 carbon and/or heteroatoms
and which is optionally substituted;

L? is absent, or is a linker containing 1-10 carbon and/or heteroatoms
and which is optionally substituted; or

R, R4, and LZ, together with the carbon atom to which L2 and R® are
attached, form a group selected from Cg.14 aryl, 5-14 membered heteroaryl,
Cs.14 cycloalkyl, Cj.14 cycloalkenyl, 3-14 membered cycloheteroalkyl, 3-14
membered cycloheteroalkenyl, each of which is optionally substituted;

wherein said compound is administered in an amount sufficient to

inhibit said taste.

2. The method according to claim 1, wherein R!is optionally substituted

Cg-10 aryl.



C2-6 al koxycar bonyl am no, C2_6al koxycar bonyl, carboxy,
(C1_6)al koxy(C2_6) al koxy, C2-6 carboxyal koxy, and C2.6
w@ a00po5018d kyl . 26. The net hod accordi ng to cl aP@T/L$2006/042988
wherein R is a nitrogen-containing heteroaryl. 27.
The nethod according to claiml, R is selected from
the group consisting oef9pyridyl, pyrimdinyl,
i mdazolyl, tetrazolyl, furanyl, thienyl, indolyl,
azai ndol yl, quinolinyl, pyrrolyl. benzimdazolyl, and.
3. benzpd Hi'eﬁﬁ)@'a)é&ordE%QB DfimWhiveerdis ROPE bptitally substituted
substituted. 28. The nethod according to claiml,
wheb-dimeamaperyl hategyawdti t ut ed phenyl. 29. The nethod
according to claim1, wherein R4 is phenyl or
napht hyl, each of which is substituted 1, 2, or 3
4. SUDFHL LHERHSCLAARRABARRE ¥, wIRELiR R 96 ob A AL ALE
consi sting ot am no, hydroxy, nitro, halogén, cyano,
t hi Gb.;0 d@tloblkal daydptioGaHBsudistimted! G 1Ctydodldnyhl kyl , Cl1_6
al koxy, C3-6 al kenyloxy, O -6 al kyl enedi oxy, C -6
al koxy(d _6)al kyl, C1 6 am noal kyl, Cl1_6 am noal koxy,

Cl- 6, hydr.oxyal kyl 6_h .l . :

5. o SRRt R VSR R g e
al kgligarmhamydradn aelohetRodkyl kboxysonatiny kebstinted 3-10
C2_6al koxycar bonyl , carboxy,

( CLombereg oy lebetgioaliesyly, 2.6 carboxyal koxy, and C2.6
car boxyal kyl . 30. The method according to claim1,
wherein R4 is a nitrogen-containing heteroaryl. WO

6. 2000 RRHRA REJil#220 Q0442 WBrein 12is dptioddls swbéthadd
according to claim1, wherein R4 is selected fromthe
gr odpselkyki sting of pyridyl, pyrimidinyl, inidazolyl,
tetrazolyl, furanyl, thienyl, indolyl, azaindolyl,

¢ quinolinyl, pyrrolyl, benzindazolyl, and
~ ben ' I - i FspDptgronal |y
7 qubat s e R e o Gl ai m 1.

~wherein RL is optionally substituted. C6.10 aryl; R2
is Hor -6 alkyl; R3is H or C1.6 alkyl; and R4 is

8. opt Thratdtyodsasheding foedrigsl, Kheeaiy R is33.s dikd- rret hod
according to claim1, wherein RL is optionally
substituted

9. The method according to claim 1, wherein R? is Ce.10 aryl or Cs.i0

aryl(Cy.)alkyl.

10.  The method according to claim 1, wherein Ris H.

11.  The method according to claim 1, wherein R?is Cy.¢ alkyl.

12.  The method according to claim 1, wherein R? is Cg.10 aryl.

13.  The method according to claim 1, wherein R is cyano.

14.  The method according to claim 1, wherein R* is optionally substituted

Ci.6 alkyl.



C6_10 aryl; RRis Hor Cl-6 alkyl; R3is Hor C1_6

al kyl; and R4 is optionally substituted 5-10 nenbered
whedoendasyl . 34. The nmet hod according to cl ai nPAT/US2006/042988

wherein Rt is optionally substituted C6.10 aryl; R2

is Hor C1 6 alkyl; R3is Hor C1_6 alkyl; and R4 is

optional ly substituted-3000 nenbered heteroaryl. 35,

The nethod according to claim1l1l, wherein RL is

optionally substituted 5-10 nenbered heteroaryl; R2

15i s HherméHobacbidihg toR3aiins 1 HvBérefalR Bisalpkyhally s%ﬂBﬁhthéd' S
opt |C§)?3ally substituted 5-10 menbered heteroaryl.

The ‘8¢ hod according to claim1l, wherein R is
optionally substituted C6_10 aryl; R2 is Hor Cl.6
alkyl; R3is Hor ClL 6 alkyl; and R4 is optionally

16subsm1|etmlétﬁ&i Q%Qﬂeﬁ)n pCd1 ol ' ”9
to claim1, wher elgr:1 R1 ?{SK%‘B{}?%%J{ ﬁ%gﬂgstﬁ%&?ggg{e
menBetbmembered betexperylR2 i s H or CL % al kyl; R3is H or
Cl-6 alkyl; and R4 and L2 together form-N:N-aryI. WO
2007/ 056159 PCT/ US2006/ 042988 -103 38. The met hod
acc [ s,

1 e e il PacgoRtle b IMBEE Yl bt s AR Subttutea
opt Kenadyicioatiybst optivneldy Sfhstithtat 4.4, cyueﬂkem phenyl and
napht hyl; and L' and L2 are absent. 39. The net hod
according to claim1, wherein R2 is H, Cl.6 alkyl, or

g C6- (£ kyI .S a li nker
18 contillgl'3 r??e?l%ddlgée@n%o laaﬁ’djl’o‘?’ﬁerﬁl&sgnléé’?ﬁ?&aﬂé(r?&bﬁm“t?ﬁ is

opt Beltalthymiared t ¢xfcldtRtbrodRyl 4, opitchaliz sﬁ&ﬁﬁﬁ:&? rsMpth

the carbon atom forma group selected fromC6 10 aryl,

5- 15 cbsERdraloheepliupyl . C3_10 cycl oal kyl, C3_10
cycl oal kenyl, 3-10 nenbered cycloheteroalkyl, 3-10
nmenber ed cycloheteroalkenyl each of which is
19.0pt iTa8 alethodsebstin E% @Eéim‘iowh&féﬁa ﬂ%a mﬂccor di ”9 to
claim1l, wherein I's heteroaryl; H, IS
. heteroaryl; L1 is absent; and L2 is th 41 The
nethgd accordlng to cIa|n11 mhereln Rl is a

20p; 09: £ é%ﬁt accRginp% to pﬂalrpqgl,,xghqmmm issa Hnkdr aentaining
het gry %ra}/ﬂ ng .1.2. a The
et hog ACCOr fi/r?gﬁ an%vgl\%h e Opﬁlof'@ ys&b%ﬁ?ﬁed R2 is
H R3is H,
21. The method according to claim 1, wherein L' contains a cyclopropyl
group.

22.  The method according to claim 1, wherein L? is absent.

23.  The method according to claim 1, wherein L? is a linker containing

1-10 carbon and/or heteroatoms and which is optionally substituted.
24.  The method according to claim 1, wherein R! is unsubstituted phenyl.

25.  The method according to claim 1, wherein R! is phenyl or naphthyl,
each of which is substituted 1, 2, or 3 substituents independently



R4

is aryl or heteroaryl; L' is an optionally

substituted a |inker containing 2-4 carbon or hetero

watemwseiand L2 i s absent.

claim1, wherein RL is cycloalkenyl; RRis H R3is

H,

substituted a |inker

R4 is aryl or heteroaryl; L1 is an optionally
edOt ai ning 2-4 carbon or hetero

atons; and L2 is absent. 44. The method according to

claim1, wherein the conpound of Fornula I

sel ect ed

frogitdiad %ﬁ#ﬂhe?&ﬁi &osREn® o f BBARY, lhydroxy, nitro, halogen,
be

4 ((B)-((2)

hy| cyameophio]) ﬁha | §henkentleCr-ybrloaly) §561280xY, Cis

(E)-

PCT/ 1g§ 30’64 %g(féj e(lgdlg‘% Crg alkoXé((C %ncpélf Cyga Snoalk Ly

Mt b g G A n?dm"yalké’l y MZWWXYTHSOXY’
OB qnog @Aal@ﬂm%x%%hwwm b e RS HRoRT
- cyclzg%ie%gg&@ﬁ%w o}r oxy N - Ve Eaﬂcox%cg;byog lenzyl i 8%2%)5%

but
(E) -

é@ﬁé)g{lﬁoﬂz([jﬂe)aﬂ(oxy, Cars carboxya]koxy, and C,.¢ carboxyalkyl.

- (3, 4-di net hoxybenzyl i dene) - 4- hydr oxyhexanehydr a

zi de

262, { () b OGNkt )RR MoV 1) R bYeRE) g

(E)

h¥erdadyl4- di met hoxybenzyl i dene) - 2- (m t ol yl oxy) acet oh

ydr azi de;

(E)-

enz

N -(4-(allyl oxy) 3- net hoxybenzyl i dene) - 2- ( 3- br onob

o b B S0 B cplatt fom e g

[4.

no)

(E)

| cy

03

29.

30.

7 1;09315’&@ dPEpyhidyL agﬁﬂﬁﬂﬁiﬁﬁzhﬁlﬂiazolyl tetrazolyl, furanyl,

3,3-trinethy - 82 (4-nitrophenyl hydrazo
-th1enjr1y md@é,ﬂ,eﬁamgi@lyln@imolmy pyrrolyl, benzimidazolyl, and

aegzoqﬁa%%aﬁ 41 G 5 s by oene) 2 pheny

The method accordmg to claim 1, wherein R* is unsubstituted phenyl.

The method according to claim 1, wherein R* is phenyl or naphthyl,
each of which is substituted 1, 2, 'or 3 substituents independently
selected from the group consisting of amino, hydroxy, nitro, halogen,
cyano, thiol, Ci alkyl, C,.¢ alkenyl, Ci. haloalkyl, Ci alkoxy, Css
alkenyloxy, Ci alkylenedioxy, Ci.s alkoxy(Ci.¢)alkyl, Cic aminoalkyl,
C,.¢ aminoalkoxy, Ci-s hydroxyalkyl, Cy.¢ hydroxyalkoxy,
mono(C1.4)alkylamino, di(Ci4)alkylamino, Cs.s alkylcarbonylamino,
C,.¢ alkoxycarbonylamino, Cysalkoxycarbonyl, carboxy,

(C1-¢)alkoxy(Cyg)alkoxy, Ca. carboxyalkoxy, and C,.¢ carboxyalkyl.

The method according to claim 1, wherein R* is a nitrogen-containing

heteroaryl.

43. The net hod accorPiTyS1006/042988

nzo[d]th| azol - 2- 1) hydr azono) 2 nmet



(4-(trifluoromethylthio)phenyl)carbonohydrazonoyl di cya
nide; N ((E) -3 -((2-2- (1, 5 -dimethyl-2-o0xo0indo
WO p0w7856159 | dene) hydrazi nyl )-3 - oxo-| -phenyl pp@puk2006/042988
-en- 2-yl ) benzam de;
(2)-2-(2-((2-butyl -1 Hindol -3-yl) et hyl ene) hydr azi nyl)
benzoi ¢ acid; -102 -
(E)-4-((2-benzyl - 2- phenyl hydrazono) net hyl ) pyri di ne;
(2)-N-((1 HPyrrol-2-yl)nmethylene)tricyclo |
31.3. 37e htlodd8&RAENg o GMIRONY HharindR' i§ Zptected from the
-(2-(4-(ethyl (2-hydr oz(&/et hyl ) .am no) phenyl) h%/dr azono) -
nap&PhRl epnsEtingHpT opEi yl, pyrimidinyl, 1mdazolyl, fetrazolyl,

(E)z4-((2-(b-chl orq- trifl: t i di pizdayl) -
> 2f‘1rrr%‘§‘éry| -tﬁﬁ%r az g‘r?§1>§’neta%‘l§‘/lﬁ?@9gﬁz %ﬁé‘bgﬂ‘ﬁs -‘g’fLrB&Yl?/ VO
2006¢1286iHa2o1ACTiNdS2RAMMNI4AARAS cach 0&f which is optionally
(E)-2- (3, 4-di et hyl phenyl am no) - N - (4- nor phol i no-3-nit
r o- SEHBYA4 dene) acet ohydr azi de;
(2)-3-(2-nitro-5-(pyrrolidin-1-yl)phenyl)hydrazono) qui
nuclidine; and (E) -2- ((2-(1 Hb enzo [d] im dazo

32) - 27M4é handraazeslieiohaldinr 1, Swidkia /iy apiia@lighabaituted 5.

The method agcording to claim 1, wherein the conpound

of Eerntiyh R is 31 o6Get dllavk rfrb?nist HeorgFoaplebnand & iy of

N (3-.62-((.6- nzoldl [ 1, 3]
di o%ﬁ(o-%'ggl%l‘q’}l%% e Mydr azi nyl ) - 1-
(4- (di met hyl am no) phenyl )-3 -oxoprop- | -en-2-yl)b
enzam de;
33N- ( Theé sactiideddoytding toodlphe hyiherin(R-is ptiguaibneybsititedo- 5
S _E‘(_{/’X . gP5¢ ';h].doggé&%ﬂ&ﬁ%”%' W & QX and R is
N - 6ﬁﬁé-llwwﬁwst§ute@mwaﬁmyd héledeny.3- (1- hydroxycycl op
entyl)- propanehydrazide; 4-Nitro =
- \N'-(3;4,5-trimethoybei Jzyl i dene) benzohydr azi-'de; N
"~ -(4-(di ethylam ng)-2-hydroxy|s . . )
34eny imfél}%ﬁ??@%/%F%‘H}?/“é‘bgﬂ%herﬁ%i‘r%lo’f PP B yybstituted
N - (b- Br,apognp2-: [ | g = 40 4 5
met %ﬁ@gﬁgﬁ%{xy@ﬁeﬁo ]ygdr a Pé%; SeRCor &6 AbfIOMR & is

optionally substituted 5-10 membered heteroaryl.

35.  The method according to claim 1, wherein R’ is optionally substituted
5-10 membered heteroaryl; R*isH or Ci6 alkyl; R*isHor Cie alkyl;
and R* is optionally substituted 5-10 membered heteroaryl.

36.  The method according to claim 1, wherein R’ is optionally substituted
Ce.10 aryl; R? is H or Cig alkyl; R’ is H or Ci¢ alkyl; and R* is
optionally substituted C;.1o cycloalkyl.

37.  The method according to claim 1, wherein R! is optionally substituted
5-10 membered heteroaryl; R?is H or Cy6 alkyl; R? is H or Ci alkyl;
and R* and L? together form -N=N-aryl.



3 -(1 Hindol-3 -yl)-N-(3,4, 5-trinmethoxyb
enzyl i dene) pr opanehydr azi de;

WOR2000/@5@xDi ndol i n- 3-yl i dene) - 2- ( 2- net hyl - 4- ( 1, RCTHUI®D61§42988
| et hyl ) - phenoxy) acet ohydrazi de; 2-(4-Chl orophenyl)-N
- (3, 4-di net hoxybenyl i di ne) cycl opr opane-
car boxhydrazi de; 2-(2-cADdrophenyl)
N - (3, 4-di met hoxybenyl i di ne) cycl opr opane-
car boxhydr azi de;

382- ( 3he klemdapiiesyding I cléid 1-wihdFeih Rxy beniyhdligi suegtityet opr
opane- car boxhydrazide; ,2-(2-fl uorophenyl)-N
- ( 35400 ereberes ?A@@mldkn@)%wpe}bf Hipatiated Cero aryl, such

c2r BN 84 a0 07 161 ES B US2006/ 042988

10

2- (3-fluorophenyl)-N - (3, 4-di net hoxybenyl i di ne) cycl opr
opane- carboxhydrazide; 2- (4-f|_uor20'phenyl )-N

39 ( 3 The ciatitdaxyiskng ta daine) cybdreiprRipadk-Ci-s alkyl, or Ce.10
car bo drazi.de;. 2- (2-chl.or enyl ):N -
e PR BERS et ies SRR SEPbiiha S carbon andior
car ewlutindz ia8@; which is optionally substituted; R3, R* and 12
2-(3-chl orophenyl )-N -(3-trif uoronethylbenylidine}cyc
| opitegsthee WitathsseHyaar domderm 2 graup selepted Komy Coaneryl (3
-tridf \ h dne) repanes _
A (ﬁ%&%{%&&&%ﬂﬂ, b08) oyelahOR" €PAsloalkenyl, 3-10
2- ( Zndnhbepsdopyrishekgredikyl( 3-10rméhbeared kptlbhdtrenlkenyl ahcyc

| opr gpane-, car.boxhydyazide; 2-(3 -fluorophenyl)-N -(3
-tr ioffl"‘ﬂi‘éfg‘dﬁﬁk’%%a@yéﬁ%tﬁtﬁf“ﬁe) cycl opr opane-

car boxhydrazi de; 2-(4-fluorophenyl)-N -(3
-trifluoronethylb enylidine)cycl oprop ane-

4ocar e hydRRZ4R87ding to claim 1, wherein R’ is het_e:ro_atryl_;‘R2 is H; R*
2-(2-chl orophgnyl ) - N - (3-rnet hoxybenylidi ne)cycl opropa
ne- ithgterestidr a3 perent; and L” is N=N. :

- 41..  The method according to claim I, wherein R} is a bicycloalkyl; R? is

H; R*is H; R*is aryl or heteroaryl; L' is absent; and L? is absent.

42.  The method according to claim 1, wherein R'isaryl; R is H; R*is H;
R* is aryl or heteroaryl; L' is an optionally substituted a linker

containing 2-4 carbon or hetero atoms; and L? is absent.

43.  The method according to claim 1, wherein R' is cycloalkenyl; R? is H;
R®is H; R” is aryl or heteroaryl; L' is an optionally substituted a linker

containing 2-4 carbon or hetero atoms; and 12 is absent.

44.  The method according to claim 1, wherein the compound of Formula I

selected from the group consisting of

methyl 4-((E)-((2)-1-(2~(benzo[d]thiazol-2-1)hydrazono)-2-methyl-
propyl)diazenyl)benzoate;



2-(3-chl orophenyl)-N - (3-nethoxyb
enyl i di ne) cycl opr opane- carboxhydrazi de;
wQ@2qp4osd1bor ophenyl ) - N - ( 3- met hoxybenyl i di ne) cyRCDPSp&E 02988
e- carboxhydrazi de; 2-(2-fluorophenyl)-N -(3
- met hoxyb enyl i di ne) cycl opropane- carboxhydrazi de;
2- (3-fluorophenyl)-N -104-
- (3- met hoxybenyl i di ne) cycl opr opane- car boxhydrazi de;
2- (4-fluorophenyl)-N -(3-net hoxybenylidi ne)cycl opr opan
e- qan-lauhyronaz-@2-(qEndZn-8 hihydpbamyhthi)plishoxy)acetic

- met hy] t hi obenyl i di ne) cycl opr opane- car boxhydrazi de;

2- ( F°hl or ophenyl ) - N -(3

Tt g it 8RR b E) A Eh OpT APARR AN POX Ny dr azi de:
B B Op T aRRalfR1

2- (Lbll)am:tohyﬂmm«hggl ) - N (3 - et hyl t hi ob

enyé?&ﬁPZ$ %ﬁ@ﬂ% SDEyl %éﬁ%pﬂ%p'az O pane-

enywdﬁdﬁﬁﬁy@kopropane- car boxhydr azi de; 2-(3
-fl uorophe

- met@&)Btaye @zﬁ}llﬂ -dibydyasydV dfreghereberadidendly dr azi de;:
2- [)-N-(3

(ﬁﬂﬁ+#ﬁ%8%%§§rlélne)gyclopropane- car boxhydr azi de;
2 ( A N"-93 aptv@sthby ybenzylidene)-4-hydroxyhexanehydrazide;

N -(2-trifluoro enyl i di ne).cycl gpropane-
car i(J?UQ(IQ/ aT(glﬁnd'g?EES-p)[xenyldlazenyl)me)chy¥ene)h%drazmyl)b enzoic

2- (35l orophenyl) -N - (2-trifluoronethyl benylidine)cyc
| opr opane- car boxhydrazi de; 2-(4-chl orophenyl)-N
-(2- (ﬁbW'—I(BJ,éfdimeiﬁlhyjfﬂwmylidedbthmydlymﬁqneiahgdrazide ,

B A
acetohydrazide;
(E)-N'-(4-isopropylbenzylidene)bicyclo[4.1. O]heptane 7-

| carbohydrazide;

) (Z)—l,3,3-trimethy]_—2~((E)-2—(2—(4—nitr0pheny1)hydrazono)¥
ethylidens)indoline; ' |
(E)-N'"-(4-(diethylamino)-2-hydroxybenzylidene)-2-phenylcyclo-
propanecarbohydrazide;
(4-(trifluoromethylthio)phenyl)carbonohydrazonoyldicyanide;
N-((E)-3-((£)-2-(1,5-dimethyl-2-oxoindolin-3-ylidene)hydrazinyl)-3-
oxo-1-phenylprop-1-en-2-yl)benzamide;
(2)-2-(2-((1-butyl-1H-indol-3-yhmethylene)hydrazinyl)benzoic acid;
(E)-4-((2-benzyl-2-phenylhydrazono)methyl)pyridine;
(Z)-N'-((1H-Pyrrol-2-yl)methylene)tricyclo[3.3.1.1%"]decane-
3-carbohydrazide;
(2)-1-(2-(4-(ethyl(2-hydroxyethyl)amino)phenyl)hydrazono)-
naphthalen-2-(1H)-one;
(E)-4-((2-(5-chloro-3-(trifluoromethyl)pyridini-2-y1)-2-2-methyl-
hydrazono)methyl)benzene-1,3-diol;



car boxhydrazi de; 2-(3 -fluorophenyl)-N-(2-trifluor.

onet hyl benyl i di ne) cycl opr opane- car boxhydrazi de;
wQ2(u4/08d1eor ophenyl ) - N - (2-tri fl uor onet hyl benyl Pdi/nsdooye42988

| opr opane- car boxhydrazi de; 2-(2-chlorophenyl)-N

-(4-trifluoronethyl benylidine) cycl oprop ane-

car boxhydrazi de; 2-(3 =& or ophenyl)-N

-(4-trifluoronethyl benylidi ne)cycl oprop ane-

carboxhydrazide 2- (4-chl orophenyl)-N

J.)5) t3 warrﬁaﬁyrbué hbHine)-siveihennepatito-
car oxh drazi de® 2-(2-fl uorophenyl)-N
- ( 4benzy lﬂ@@r%ﬂ’@hﬁ@fﬁ@éﬁyl i di ne) cycl opr op ane-

car .
LR LS et
c ar b@xhﬂ(dr(aﬂm:zo[Z]ﬁrﬂdeleou@rw}hlyénydn)o)ﬂdethyl)

-(4-trifl uor o&%hyl benyl i di ne) cycl opr opane-
car éd e 2007/ 056159 PCT/ US2006/ 042988
-108 N - (3 4- di met hoxybenzyl i dene)-2-(4, 8

45 3d| FRE Myt RebidReo ¥4k RwheR&S o 0ediahd of Formula 1

9H car bazol - 9-yl)
N - {Bselscttidrfeston theydseuysdnsigeng ppr opane- hydr azi de; and
physi ol ogi cal |y acceptabl e sal ts ther eof . 46. The

n&ﬁ&'%&g‘ft‘%c’ﬁgb%n%o@]@c%h ar ng nﬁif/ay%ﬁ r)Eﬂ1 InS

t he (¢ odiethythnhigo)packyl B slkep@d- 1- en-aryl)ammmhdé rom about
t o_about e net cording to

cIa?ﬁ{IVl@H@W@aﬁuwgéh?ﬁﬁb%z%&gl m”%ﬁ']ﬂ@% ered as

oMLl ERERS) S5 UL eyt ot o

 pr eder@-Hydrotra-npHlaryheeylidesd)- 3p(r1e1msﬂmxsrcmclapﬁréﬂbu nt

fr orlrjrrgp%%e ydrazmil'% to 50% by
4-Nitro-N’-(3,4 5-trimethox’ybenzylidene)b'enzohydrazidé'
N’-(4-(diethylamino)-2-hy jdroxybenyhdme)phenylcycIopropane~
carboxhydrazide;
N'-(5-Bromo-2-oxoindolin-3-ylidene)-2-(2-bromo-4-
methoxyphenoxy)acetohydrazide;
3-(1H-indol-3-y1)-N'-(3,4,5-trimethoxybenzylidene)propanehydrazide;
N'-(2-oxoindolin-3-ylidene)-2-(2-methyl-4-(1,1-dimethylethyl)-
phenoxy)acetohydrazide;
2—(4-Ch10ropheny1)—N’-(3,4—dimethoxybenylidine)cyclopropane-
carboxhydrazide;
2-(2-chlorophenyl)-N’-(3,4-dimethoxybenylidine)cyclopropane-
carboxhydrazide;
2-(3-chlorophenyl)-N’-(3,4-dimethoxybenylidine)cyclopropane-
carboxhydrazide;
2-(2-fluoropheny!)-N’-(3,4-dimethoxybenylidine)cyclopropane-
carboxhydrazide;



weight. .. . 50. The method according to claim1,
wherein the conpound is adm nistered as conponent of
W@2G0o0851py oduct . 51. The nethod accordi ng to cPEI/BISH06/042988
wherein the conmpound is present in the food product
in an anount from about 0.01%to 10% by wei ght. 52.
The met hod according to &aim 1, wherein the conpound
is admnistered as conponent of a dental hygienic
product. 53. The method according to cl ai m 52 vvherei n
t he 25@nfOs1Bphdng1)ANe@SeRdindhoxtybenylh
product i n_an _anount from about 0. 01A>to 2 %
wei Ght OXW%Q%/ 056159 PCT/ US2006/ 042988 109 54. The

nmet ho e i s

pr 0?8@ (&gﬁ | oI 'rrﬁtﬂoxg\@%}ﬁ@@h{a%&éﬂfo p&%gm

met wedboabydediang t o cI aim1l, wherein the taste | s

pro e ne nore agents. selected fromthe

gr ogp& %ﬂ%‘%‘l’gﬁ‘fnﬁ( B l\gf Gartiug b@genyllgﬁgp@fggqu@ane-

| axakiveRBydraRBgt i t e depressants, antacidics,

anti ast hrratl cs, antidiuretics, agents active agai nst
fl atzdm@opmi)rfﬂ ‘gBalrifleowpesthghenylidine)cyclopropane-
PSSy ?I .0gi cal agents, spasnolytics, sedatives,
antl ype Fhet i cs, tranquilizers, antihist arri ni cs,

dec @n(geaﬂ@mplsenybaﬁ a3 -trEReRindthab &@Kﬁ[&)cy@%fﬂp%né or

al coh wi t hdrawal , antitussives, fluori
supﬁ?’g’l‘?éh¥‘§321¢%cal anti biotics, corti cost er oi d

| t]
Z ﬁtp I@ %%%he‘ﬁgﬁ g\g 5 3#2@2%%?‘%6&1@9%&1%{1% oploo%ane—

ant icsbphypdazidNSAl Ds, gast roi nt esti nal act ive agent s,

aIkI I for trac | enent s,
i oni E’ﬁ‘é‘ﬁ@@’ep Iﬁg ﬁB?ré’gtegt gb nyg@‘ﬁ‘?)?é’%lﬁﬁltopa@'e nts,
RN PicBrboQMR agents, antiarrhythi-nie.s, and

_expect or ants 6 The nethod  according to claim1,
mheﬂe64nﬂumepheaglﬁé\‘f "H8- taﬂb@mmthmlzmyhdmeﬁyctopmpmdqod of
I nhi bt depol arization of a taste receptor
ce IIC box@% ’ng contacting -sai-d taste reéceptor cell

Wi t R-@RghisrophenyB-N c@rmembehallidins)dnspbpane-
carboxhydrazide;
2-(3-chlorophenyl)-N’-(3-methoxybenylidine)cyclopropane-
carboxhydrazide;
2-(4-chlorophenyl)-N’-(3-methoxybenylidine)cyclopropane-
carboxhydrazide;
2-(2-fluorophenyl)-N’~(3-methoxybenylidine)cyclopropane-
carboxhydrazide;
2-(3-fluorophenyl)-N’-(3-methoxybenylidine)cyclopropane-
carboxhydrazide;
2-(4-fluorophenyl)-N’-(3-methoxybenylidine)cyclopropane-
carboxhydrazide;
2~(2-chlorophenyl)-N’~(3-methylthiobenylidine)cyclopropane-
carboxhydrazide; |
2~(3-chlorophenyl)-N’-(3-methylthiobenylidine)cyclopropane-
carboxhydrazide;



R2 R3 N R1-L1 ~ NL2-R4 | or a physiologically

acceptable salt thereof, wherein RL is C6-14 aryl,
wG204/0sarber ed heteroaryl, C3_14 cycloal kyl, ¥E3I/182006/042988

cycl oal kenyl, 3-14 nmenbered cycl oheteroal kyl, 3-14

menbered cycl oheteroal kenyl, and Cl1_6 al kyl, each of

which is optionally subst@tuted; WO 2007/ 056159

PCT/ US2006/ 042988 -110 R2 is H, C -6 al kyl, C6-10

aryl, or C6-10 aryl (Cl-6)alkyl; R3is H Cl-6 alkyl,

C6- 1 (achibrophenydyBiNg3 -nfethyilthidbenAidh&¥olofrbpatt- ar y!
5-14 rrl}e ered. heteroaryl, C3-14 cycloalkyl, C3-14
cycl GHRENGZide: 14 nenbered cycl ohet eroal kyl, or 3-14

menbeeducepiidhelerLa rgﬂﬁﬂ L Gh LS
opt i OI[1a| }13/ gu_bst it ugsggl,eﬁlg@qoge yanli]noe,s‘t’yl_C N PRBsent, or
i s acarboxkgdragidat ai ni ng 1- 10 carbon and/ or het er oat ons

o 2 Aok B ERD AR S B beishedms ooromater oat o
and datﬂo&hﬁdlﬁziqg,ti onal |y substituted; or R3, R4, and

L2, t&?et er with the carbon atomto which L2 and R3
ar e 2-g-HaemplenyoN m{3amgthgliiobetidinedcictoprop@he-14 ar y!l |

5-1 eteroaryl, C3-14 cycloal kyl, C3-14
cycft%q%ggg(ﬁif??idg- 14 menbered cycl oheteroal kyl, 3-14
mentfeZechlopphatyf N-(aireRioydmet A6 bn Rdin)é e bk Spane-

opti onal suhstituted; wherein said cornpound Is
admcﬁjf%é’?(g%g ZI0¢ an armpunt sufficient to inhibit the

depal.@té ' et | L. 58. A
Pharracanop AN RN A G Al Brorarc
pharcedoshydrezifit;y acceptable carriers and one or nore

conpoyn accordi t 9 Form l: RR R3 R-L1.-INN

2. Ba -cﬂﬁoropﬁenyﬁ)gNQ&-trﬁluorometiuﬁbenylidjne)cyclopropane—
carboxhydrazide; o
2—(2-ﬂuorophenyl)-N’—(2-triﬂuoromethylb'enylidine)éyclopropane-
carboxhydrazide; _
.2~(3 ~ﬂuorophenyl)-N’-(2~1triﬂuc‘n.romethylben}'flidine)cyclopropane~
carboxhydrazide;
2-(4—ﬂuor0phenyl)~N’-(2-triﬂuoromethy1benylidine)cyclopropane~
carboxhydrazide;
2—(2-chlorophenyl)—N’-(4-triﬂuoromethy1benylidine)cyclopropane—
carboxhydrazide;
2—(3-chloropheny1)-N’—(4-triﬂuoromethy1benylidine)cyclopropane- A
carboxhydrazide;
2-(4-chlorophenyl)—N’—(4-triﬂuoromethy1benylidine)cyclopropane—
carboxhydrazide;
2-(2-ﬂuorophenyl)-N’-(4-triﬂuoromethy1benylidine)cyclopropane-
carboxhydrazide;
2-(3—ﬂuoropheny1)—N’—(4—triﬂuoromethy1benylidine)cyclopropane-
carboxhydrazide;
2-(4-fluorophenyl)-N’-(4-trifluoromethylbenylidine)cyclopropane-
carboxhydrazide;



or physiologically acceptable salt thereof wherein R
is C6-14 aryl, 5-14 nenbered heteroaryl, C3-14
weyowrosdikyl , C3-14 cycl oal kenyl, 3-14 menber eRICT/US2006/042988
cycl ohet eroal kyl, 3-14 menbered cycl oheteroallcenyl,
and Cl-6 al kyl, each of which is optionally
substituted; R2 is H, €10%-al kyl, C6-10 aryl, or C6-10
aryl (Cl-6)alkyl; R3is H Cl-6 alkyl, C6-10 aryl, or
cyano; R4 is Cl-6 al kyl, C6-14 aryl, 5-14 menbered
het 8r-g4 WimethSxiAnS)lidesd ki, 8-dirkethliquieyih-oalifedy|
3-14 ﬁgﬁbered cyc?%%etg?oagiyl ofﬂg 14 neﬁ%gfgd
cychekdersiiekenyl . each of which is optional Iy

SUb &ggg%ﬁg%ﬁg%ggﬁﬂc§ﬁgafnels aE&é%ﬁg%§$D s a linker

conhﬁhﬁmﬂg 1-10 carbon and/or heteroatons and which
i.onal | bstit is.absent, or is a
Iln%@ipgﬁﬁﬁ%%ﬁﬁ gwgqg %%ﬂﬁgéﬂgﬂhlor heteroatons and
which is optionally substituted; or R3, R4, and L2,
461 00ehb lethidtRcélamgasichon 1amei'ehpsa\zwsmdp& RAnR3 ar e
attached, forma group sef ected from C6- 14 aryl, 5-14
menbered heteroaryl, C3_14 cycloal kyl, C3_14
cycl oal kenyl, 3-14 nenbered c cIoheteroaIkyI (}
47 penBae etnetipd] GReardingaltk eslgim é drheggin wHiec [fopoun
opt 'a%ﬁ%été{reﬁ WPS hh bR %rone oufo B hod HouP{®PAEI N an
i mproved pharnaceutical conposition, wherein-the
I mprovenent conprises adding to a pharmaceutica
conposi ti on one or nore conpounds according to Formul a
48] : RheRgetiRd- |accoripgRio  dpinphissivaieaginc e ywompesist &bl e

sal t .t hereof, wher I 14 nenbered
het@@ggP§Pﬁdé§°]£ %@%¢%f 499&§%§g?§“%§§ oalkenyl
3-14 nenbered cycl oheteroal kyl, 3-14 nenbered

cycl ohet er oal kenyl, and Cl1-6 aIkyI, each of which is
© 490pt iThe ahdtyodsadostding toedsimREB, mhetdin Be-complokyd is p@&ellto'n

&5 e Shaptaceyficgapdiet ek wniepitdrots ghfur 093 i 5 Y

b- 14m£gﬂbered heteroaryl C3-14 cycl oal kyl,

50. The method according to claim 1, wherein the compound is

administered as component of a food product.

51.  The method according to claim 50, wherein the compound is present in

the food product in an amount from about 0.01% to 10% by weight.

52. The method according to claim 1, wherein the compound is

administered as component of a dental hygienic product.

53.  The method according to claim 52, wherein the compound is present in
the dental hygienic product in an amount from about 0.01% to 20% by
weight.



C3-14 cycl oal kenyl , 3-14 nenbered cycl oheteroal kyl, or
3-14 nenbered cycl oheteroal kenyl, each of which is

wopiromasd y substituted, or is cyano; L' is abBemnuUs2006/042988

is a linker containing 1-10 carbon and/or heteroatons
and which is optionally substituted; L2 is absent, or
is a linker containing-1090 carbon and/ or heteroatons
and which is optionally substituted; or R3, R4, and
L2, together with the carbon atomto which L2 and R3

54.ar e Th@kledtdeshcofddigtAclging U pwheleit thedadts enpoduded &y y 1
5-14 nmenbered heteroaryl, WO 2007/ 056159
PCTPuUBZIRdy @atros®eent. 112 C3- 14 cycl oal kyl, C3_14
cycl oal kenyl, 3-14 nmenbered cycl oheteroal kyl, 3-14
menber ed cycl ohet eroal kenyl, each of which is

550Pt TROHctbdSidBSHIroUb RehimBO witr iR 8R RO AYSbARREDY loRE NG
one or nore food ingredients and one or = nore )
conpouwnds agectsrwhlavted frofo theuEroup: coRgistze of NnRpyletion

L2-R4. 1. © 1ysiologically acceptabl.e sal.t ther.eof
anerageset B foBRyF Benrtediio R ARG r BilertBGF
C3_tAidmetionl doehis abrel4otind!| falieasyy | antidyigdhinee apengd
cycl ohet eroal kyl,  3-14 nenbered cycl oheteroal kenyl,
and pechepharpgeologigtln of agMiseh | SP¥HIQIYRs) | y sedatives,

subst i o ' 1 Gl : - M£6-10
ar vip e, bigitdely, fhiOnipl ARG S
cy afeepiod bloek€zd - fpeatskiph alctiiol Mittairar al, mtitdssivesbiuoghe
het er oaryl , 14 cycloal kyl,. C3-14 cyc] oal ken
3- 18RRI d 1ol FERERLSH-o &Pﬂ’ff’?ter&.?d g1l H{.efﬂ? erEghts
CyClagﬁﬁ&eécﬁélr KeR¥htiorE amePileptiiy, Ceigghﬁ Sphh® Nhldration,
substituted, or Is cyano; L1 is absent, or is a |inker
contaafiseptics, 1-NOADE, b@astaidicstinahetaekivrat agents, arrdkalgiis h
is optionally.substituted; L2 is.,absent,. or
| i nRERPIEB; T n‘g‘%f- Pl dRr SR e REES e '8P0d Jederol g
o Whi- @BpreSsafPt huhdd, | MipsdtRsddringt efben@)  antiarrhythmics, and

© expectorants.

56.  The method according to claim 1, wherein the taste is a bitter taste.

57. A method of inhibiting the depolarization of a taste receptor cell,
comprising contacting said taste receptor cell with one or more

compounds of Formula I:

or a physiologically acceptable salt thereof, wherein

R! is Ceua aryl, 5-14 membered heteroaryl, Cs,ys cycloalkyl,
Cs.i4 cycloalkenyl, 3-14 membered cycloheteroalkyl, 3-14 membered
cycloheteroalkenyl, and C;_¢ alkyl, each of which is optionally substituted;



R3, R4, and L2, together with the carbon atomto which

L2 and R3 are attached, forma group selected from
w@eeorasasyl , 5-14 nmenbered heteroaryl, C3-14 PCT/US2006/042988

cycl oal kyl, C3-14 cycl oal kenyl, 3-14 nenbered

cycl oheteroal kyl, 3-14 nenbered cycl ohet er oal kenyl ,

each of which is optiordl®y substituted. 61. A

cosnetic product conprising one or nore cosnetic

i ngredients and a conpound according to Fornula |: R2
R3 RleﬁlI d;_llﬁlukg,lL@ BArNr200§ 68FELFRIGT/ US2006/ 042988
-113, g3| ol ogi cal |y acceptable salt thereof
V\heReilSrH,F@azé 6Can aEylyr Y8044 nenber ed het eroaryl,

4 & k d
cyc oﬁe(t)f (ﬁg’h éff"aﬁsllﬂ n%l% %Hﬁ%%/}}é% et%%ogpg‘g%;f
Cgﬁmdyﬂﬂxalﬁer@ﬂkwm eaahbaréd Whyclhetematiyl,i ondl-14 membered
substi tut ed; or C6-10

s . H .Cl-6 a] kyl, .C6-10 aryl,
cySPpterel i oRgh oF WRSHISORRoTLY BUSHIEL OLB TBiciry1  or
Cyanoyg gﬁ%eﬁts OICilS a@hﬁi{éﬁ’yéontagﬁné-‘i 1 %boém%%@ﬁt@ﬁs

heteroaryl, C3-14 cycl oal kyl C3- 14 cycl oal kenyl

an&whtbhnenﬂiimneﬂysghstmn@i er oal kyI or 3-14 nenber ed

cyc @heteroalken ...each o .S _opt

subi‘t it thegkh: °bfs %/ L‘h%?facr?&tauﬂg a%%oﬁ)t &dé?xr}? %erxatf)mrsiker
an&%!oﬁh@bﬂ%n&ﬂjl-@u&ﬁhﬁ@d‘ oand/ or het er oat ons and V\,hl ch

is optioponally substituted, L2 is absent, or,

| i nRerRoand zﬁﬁnmgthfr vithdthe whmaﬁ@pbto wbwhrloaftnéir% atgnd

h t AL ut
ol o SRhBrRLCeLoo BBR' Chif B, Sof BBt gL
Csal tcﬁﬂhﬁldyl f@,rlmsaslcgﬂmm s:eﬂéqtlerdbére@myﬁlﬁhdtéroaﬂqyyl 3-18- 14
menber ed. het ergary]|, clgéd oaI

G GHRIONg oS oP Y  asRIR LRIk FPORBAB SRS - 14
”en%feﬁ%ﬂ Gyl Sineal k@(ﬂﬂﬂmste?&f:  af MRER duSficient to

optionally substitute "A method of preparing an
. intibip tieviedolensatiniod anasfodmtptow‘aék ein the .inprovenent
. conprises adding to a cosrret.i c product a.con'pound

58.. A ﬁharmaceutical conipositidri comprising one Or more
pharmaceutically acceptable carriers and one or more compounds

according to Formula I:

T
‘ N. /J\
R1_L1/ N

I

or physiologically acceptable salt thereof wherein

L2—R4

R! is Cgis aryl, 5-14 membered heteroaryl, Cs.s cycloalkyl,
Cs.is cycloalkenyl, 3-14 membered cycloheteroalkyl, 3-14 membered
cycloheteroalkenyl, and Ci alkyl, each of which is optionally substituted;

R?is H, Cy.6 alkyl, Ce.10 aryl, or Ce.10 aryl(Cr.e)alkyl;

R?is H, Cy.6 alkyl, Cs.10 aryl, or cyano;

R*is Cy6 alkyl, Ce.14 aryl, 5-14 membered heteroaryl, Cs.14 cycloalkyl,
Cs.4 cycloalkenyl, 3-14 membered cycloheteroalkyl, or 3-14 membered

cycloheteroalkenyl, each of which is optionally substituted, or is cyano;



according to Fornula |: R R3 RL L1 L2.-R4 | or

physi ol ogi cal | y acceptabl e salt thereof wherein RL is
w@eeorasasyl , 5-14 nmenbered heteroaryl, C3-14 PCT/US2006/042988

cycloalkyl, C3-14 cycl oal kenyl , 3-14 menber ed

cycl ohet eroal kyl, 3-14 nenbered cycl oheteroal kenyl,

and Cl1-6 al kyl, each oflkhich is optionally

substituted; R2 is H C2-6 alkyl, C6-10 aryl, or C6-10

aryl (C1- 6)a|ky| R3is H d- 6a|ky| Co-1o0 aryl, or

cyandis Weem08 isQﬁﬁﬂEb? cBﬁfEithg a6/ &M&%d/orlﬁbﬂer&toms

Cl-6 alkyl, C6-14 aryl, 5-14 nenbered heteroaryl,
an@h@hm;%}o@g]lywbsmu@i 14 cycl oal kenyl, 3-14 nenbered

cyc a

cyc :Lo %e%bg?%ék gsn%/ 181565 gbg }]%éuf %T\l? ?‘? ‘Ii&f%ono%ltd(og nhae tﬁro atoms
andwhichiis opfteshallpsubisiitutgdgoo; L1 is absent, or is a |linker

o b b ol 2 toapBbr vl ahe ogbor 5503122%2\5{5“? 37 %g e
attédh@& eforﬁ’loa[1 LRIup s‘éﬂacgedlﬁ)oﬁa(@@blg Mgl gé 1?“ nﬁ%ﬁx‘b@feﬁ H DB rgﬁ nd

I's optionally substituted, , and L
Catm gmlhzdkylwﬁzm eytedoadieaniyb rd-a¢ onemberedhicyelohsterantiyRa3-4f e

at.tached, ,.fonn Qu l,e arnyl, 5-14
mefiirper sohe aradedt SIS S SplaRlyeib iy
cycl oal kenyl, 3-14 nenbered cycl oheteroal kyl, 3-14
59menbemgdh&y off ofiep fingakk elmﬂrovedap]mrmfac&r\imlcalh cbmpositlon
opti onaIIy supstituted. 63. A dental hygienic pradyct
conp¥ e’é?lﬂhgt BESPVERTE ERIRRTAES ingnite al ?f*?eé‘ éi

andL%-ﬁgR&E% or %ﬁ%&ﬂ%ﬁ%scagfﬁngé% gﬁﬁ‘gﬁ sal t

thereof wherein RL is C6-14 aryl, 5-14 nenbered
heteroaryl, C3-14 cyclBal kyl, C3- 14 cycl oal kenyl
3-14 nmenbered cycl ohet ro | kyl, 3-14 nmenbered.
cycl ohet er oal kenyl, : .Lzzﬂlgzyl , each of which is
optionally substi ulLed ‘ . :

I

or physiologically acceptable salt thereof wherein

R' is Cgis aryl, 5-14 membered heteroaryl, Csis cycloalkyl,
Cs.4 cycloalkenyl, 3-14 membered cycloheteroalkyl, 3-14 membered
cycloheteroalkenyl, and Ci.¢ alkyl, each of which is optionally substituted;

R%is H, Cy¢ alkyl, Cs.10 aryl, or Ce.10 aryl(Ci.¢)alkyl;

RisH, Cyg alkyl, Ce.10 aryl, or cyano;

R*is Ci.6 alkyl, Ce.14 aryl, 5-14 membered heteroaryl, Cs.14 cycloalkyl,
Cs.as cycloalkenyl, 3-14 membered cycloheteroalkyl, or 3-14 membered
cycloheteroalkenyl, each of which is optionally substituted, or is cyano;

L' is absent, or is a linker containing 1-10 carbon and/or heteroatoms
and which is optionally substituted;

L? is absent, or is a linker containing 1-10 carbon and/or heteroatoms
and which is optionally substituted; or

R? R*, and L?, together with the carbon atom to which L? and R® are
attached, form a group selected from Ce.14 aryl, 5-14 membered heteroaryl,



R2 is H Cl 6 alkyl, C6_10 aryl, or C6-10

aryl (C - 6)a|ky| R3 is H ClL 6 alkyl, C6-10 aryl, or
wWeyanose1R is Cl-6 alkyl, C6_14 aryl, 5-14 menber/Es2006/042988

heteroaryl, C3-14 cycloalkyl C3-14 cycl oal kenyl ,

3-14 nenber ed cycloheteroalkyl or 3-14 nenbered

cycl ohet er oal kenyl , eachldf mhlch is optionally

substituted, or is cyano; L1 is absent, or is a linker

contai ning 1-10 carbon and/ or heteroatons and which

Cs. lms cﬁcﬂbaﬂaﬂ?‘ IdYs Stehslitchyl €314 iderhered $geibheteroalksl, e3-14
er containing 1-10 carbagn and/or_ het eroatons and

memeaqﬁi qY§108§F¥0@H<§PYly eachpd twhich 18 @rtigpal\iEubsttedse 159
PCT/ US2006/ 042988 ~-115 R3, R4, and L2, together with

601 he&%ﬁ%}o@&c@% gang%elo% rﬁ&% 534 %gedleﬁtg %ﬁ@%qe drorm

a group selected fromC6-14 aryl - nber ed
hetenmapgmpmnﬁsa@@nhygkbﬁnhyﬂaIC3_14 cycloalkenyl
3- 14 menbered cycl oheteroal kyl, 3-14 nenbered
cycl ohet er oal kenyl , eq&h gé which is optionally

substi t ut ed. !
Al

R-L L2—R*
I
or physiologically acceptable salt thereof wherein
R! is Ces aryl, 5-14 membered heteroaryl, Cs.z cycloalkyl,
Cs.14 cycloalkenyl, 3-14 membered cycloheteroalkyl, 3-14 membered
cycloheteroalkenyl, and Cy.6 a]kyl’- each of which is optionally substituted;
‘R*is H, Cy.6 alkyl, Cs.10 aryl, or Ce.10 aryl(Ci. 6)a1kyl
R? is H, Cy.6 alkyl, Cs.10 aryl, or cyano;
R*is Ci alkyl, Ces.14 aryl, 5-14 membered heteroaryl, Cs.14 cycloalkyl,
| Cs.14 cycloalkenyl, 3-14 membered. cycloheteroalkyl, or 3-14- membered
cycloheteroalkenyl, each of which is optionally substituted, or is cyano;
L' is absent, or is a linker containing 1-10 carbon and/or heteroatoms
and which is optionally substituted;
12 is absent, or is a linker containing 1-10 carbon and/or heteroatoms
and which is optionally substituted; or
R3, R* and L% to gether with the carbon atom to which 12 and R are
attached, form a group selected from Cg.14 aryl, 5-14 membered heteroaryl,
Cs.14 cycloalkyl, Cs.i4 cycloalkenyl, 3-14 membered cycloheteroalkyl, 3-14

membered cycloheteroalkenyl, each of which is optionally substituted.

61. A cosmetic product comprising one or more cosmetic ingredients and a

compound according to Formula I:
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or physiologically acceptable salt thereof wherein

R' is Cess aryl, 5-14 membered heteroaryl, Ciis cyoloalkyl,
Cs.14 cycloalkenyl, 3-14 membered cycloheteroalkyl, 3-14 membered
cycloheteroalkenyl, and C; alkyl, each of which is optionally substituted;

R*is H, Ci.6 alkyl, Cs.19 aryl, or Cg.10 aryl(Cy.q)alkyl;

R*isH, Cr¢ alkyl, Ce.19 aryl, or cyano;

R*is Ci.6 alkyl, Cs.14 aryl, 5-14 membered heteroaryl, Cs.4 cycloalkyl,
Cs.4 cycloalkenyl, 3-14 membered cycloheteroalkyl, or 3-14 membered
cycloheteroalkenyl, each of which is optionally substituted, or is cyano;

L! is absent, or is a linker containing 1-10 carbon and/or heteroatoms
and which is optionally substituted;

L? is absent, or is a linker containing 1-10 carbon and/or heteroatoms
.and which is optionally substituted; or

R’, R?, and L2, together with the carbon atom to which I2 and R? are
aftached, form a group selected from Cgig 'éryl, 5-14 ' membered heteroaryl,
Cs.4 cycloalkyl, Csy4 cycloalkenyl, 3-14 membered cycloheteroalkyl, 3-14

membered cycloheteroalkenyl, each of which is optionally substituted.

62. A method of preparing an improved cosmetic product, wherein the
improvement comprises adding to a cosmetic product a compound

according to Formula I:

R? R8
l /K
N.. =
N L2.__ R4

1 !

or physiologically acceptable salt thereof wherein

Ri~11”

R' is Ceis aryl, 5-14 membered heteroaryl, Cs.as cycloalkyl,
Cs.i4 cycloalkenyl, 3-14 membered cycloheteroalkyl, 3-14 membered
cyclobeteroalkenyl, and Cy.¢ alkyl, each of which is optionally substituted;

R*is H, C1.¢ alkyl, Ce.10 aryl, or Ce.10 aryl(Cy.q)alkyl;

R*is H, C1.6 alkyl, Cs.10 aryl, or cyano;
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R*is Cr6 alkyl, Cs.14 aryl, 5-14 membered heteroaryl, Cs.14 cycloalkyl,
Cs.4 cycloalkenyl, 3-14 membered cycloheteroalkyl, or 3-14 membered
cycloheteroalkenyl, each of which is optionally substituted, or is cyano;

L! is absent, or is a linker containing 1-10 carbon and/or heteroatoms
and which is optionally substituted;

L2 is absent, or is a linker containing 1-10 carbon and/or heteroatoms
and which is optionally substituted; or

R3, R4, and L2, together with the carbon atom to which L? and R® are
attached, form a group selected from Ce.14 aryl, 5-14 membered heteroaryl,
Cs.14 cycloalkyl, Cs.i4 cycloalkenyl, 3-14 membered cycloheteroalkyl, 3-14

membered cycloheteroalkenyl, each of which is optionally substituted.

63. A dental hygienic product comprising one or more dental hygienic .

ingredients and a compound according to Formula I:

R?2 Rd

| .
é1_,_1/ N‘N%kLz;R4 , |
I

or physiologically acceptable salt thereof wherein

R' is Ceis aryl, 5-14 membered heteroaryl, Cs.4 cycloalkyl,
Cs.4 cycloalkenyl, 3-14 membered cycloheteroalkyl, 3-14 membered
cycloheteroalkenyl, and C,. alkyl, each of which is optionally substituted;

R?is H, Cy.¢ alkyl, Ce.10 aryl, or Ce.10 aryl(Cr¢)alkyl;

R®is H, Ci.s alkyl, Cs.10 aryl, or cyano;

R*is Cy.6 alkyl, Ce.14 aryl, 5-14 membered heteroaryl, Cs.i4 cycloalkyl,
Csas cycloalkenyl, 3-14 membered cycloheteroalkyl, or 3-14 membered
cycloheteroalkenyl, each of which is optionally substituted, or is cyano;

L' is absent, or is a linker containing 1-10 carbon and/or heteroatoms
and which is optionally substituted;

L2 is absent, or is a linker containing 1-10 catbon and/or heteroatoms

and which is optionally substituted; or
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R3, R and 1?2, together with the carbon atom to which L? and R? are
attached, form a group selected from Ce.14 aryl, 5-14 membered heteroaryl,
Cs.4 cycloalkyl, Cs.i4 cycloalkenyl, 3-14 membered cycloheteroalkyl, 3-14
membered cycloheteroalkenyl, each of which is optionally substituted.



