WO 2007/ 095340 PCT/ US2007/ 004053 SMALL- MOLECULE

MODULATORS OF TRP-P8 ACTIVITY CROSS- REFERENCES TO
WORRIOADEBMAPPLI CATI ONS [ 0001) Thi s appli cati on BCHUSE07/004053

the benefit of priority to U S. Provisional Patent

Application No. 60/773,435 filed on February 15,

2006; the contents of each are incorporated herein by

ref erence. BACKGROUND OF THE | NVENTI ON [ 0002] The

present invention relates generally to the fields of

cell biology, biochem stry, and organic chem stry.

More specifically, the present invention provides
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No. 60/739 | 43581164 bRIFbARry ﬁ?tms tHeQ:ronfelP@s & &eh ARNMncOfporated herein by

| séases associated W th Trp-p8 expression,
referencgict i vati on, and/or signaling. Exenplary diseases
suitably treated by the conpositions and net hods of
the present invention include cancers, such as |ung,
breast, colon, and/or prostate cancers. Background -of

the Inventi on&cm@iioﬁmoatrﬂmmifm@m t he nost
common cancer di agnosed i n._nen hi.ited, State ]
[0002] o he pregentHRY B gt FivaeRIY o et ﬁ‘é ##5?181Weﬁlaﬁﬁednlstw’

and orga&m M]etnﬁsdry' Ny epasataiy) qrwpreséaank@hnsﬁ pidvidesGmAlRMoRicule
46:5-27 (1996). Al though it is _possible to

modulatelrSf@&rpm& aptivityawhichrigelnde Sp-ph é&%ﬁ%?ﬂgﬁépﬁr?elé%gomsts as well
as compBQﬁBﬁs AfpNEhY shialllhRchie %%%o&ﬂﬁﬂoﬁﬂ SAfsBprovided are methods

tastati c disease. Thus, is of great inportance
for ldenflifyufg sl ohovadtenigipg npwlém@mgbcwrﬂry-a& mgdulgioseaswelpg
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To date there are very few prostate-specific nmarkers
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markers of proven prostate cancer diagnostic value are

[0003] { PRsREOLALAR N 4R0H 030k E EPd A8 AL A3 Ren in the United
States and has the second highest cancer death rate yielding only to lung adenocarcinoma.
Parker et al., CA Cancer J. Clin. 46:5-27 (1996). Although it is possible to effectively treat
organ-confined prostate cancer, there are very limited treatment options for metastatic
disease. Thus, it is of great importance to find novel ways to diagnose early stage disease and
to closely monitor both progression and treatment of the disease, as well as to develop new
therapeutic approaches. To achieve this, it is important to understand the molecular
mechanisms of prostate cancer development and to identify new biochemical markers for

disease diagnosis and progression.

[0004] To date there are very few prostate-specific markers available. The best-known and

well-characterized markers of proven prostate cancer diagnostic value are the proteins



prostatic acid phosphatase (PAP), prostate specific

antigen (PSA), and prostate-specific nenbrane antigen
wQ@ BBds34Each of these proteins has al so beconeCT/H82007/004053

target for novel inmunotherapy approaches to the

treatnment of di sease. Horoszewicz et al., Anticancer

Res. 7:927-935 (1987); Barren et al., Prostate

30: 65-68 (1997); Murphy et al., ‘Prostate 33:281- 285
(1997); Murphy et al., Prost ate 26: 164- 168 (1995);
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387378§L;ey ohNng honmol ogy with the trp famly of calcium
nhel s. Cl aphamet al., Nature Reviews 2:387-396
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anne hows particul ar
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Cancer es .et
homologatitiie Somen PG Gnero s atig G tpr ypisif bt fle o famity
that is hlgmy%kﬁ%&seusnwﬁn@f@m Vi da@itiné Bﬁdl td'wlom"@-;@lmmm (1998). Trp-

pears to eexressedlnalare foé’ 4 prot
p8 also Sh@\ﬁfpiilg@ltﬁé‘fﬂmchom‘ﬂ(’am&i’ hygan F@I"éF% apqt ﬁer ofgi‘%lé’f refated protein
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[0006] :’ﬁg "ﬁlp%%lg%wg%p&%ﬁsgﬁ%gre t]?xélh ?@t I Vtaé{i ca é%ql\;{%ﬁi%%{ sro(l)éms that

uence
have beeﬂq{iﬁh@ﬂ)éd aiproeeeds Gioeling semsbiyr ﬁiysmldig)l tarvasoedaxations hnd mate

size of predi ted ransmenb nment s
fetilty. ol 1 4o BRI LEEP PO AL GPERNILFg Vi ontrol and
tumor supPfdssichNvRIOSI @‘h?prchélﬁ@ﬁﬁe,caldﬂlﬁlg cﬁﬁhﬁhels, they vary significantly in .
their selectivity and mode of activation. Members of the Trp superfamily share significant
sequence homology and predicted structural similarities, such as size of predicted

transmembrane segments.

[0007] Trp-p8 is over-expressed in a range of cancers including prostate, breast, lung and
éolon, while within normal tissues, it is predominantly expressed in human prostate [Tsavaler
et al., supra] and dorsal root ganglia (DRG), (Dendreon, unpublished observation). Fuessel

et al. reported that Trp-p8 is a highly prostate-specific and prostate carcinoma-associated



colon, while within normal tissues, it is

predom nantly expressed in human prostate [ Tsaval er
we@rooa9s34esupral and dorsal root ganglia (DRG ,PCT/US2007/004053

(Dendr eon, unpublished observation). Fuessel et al.

reported that Trp-p8 is a highly prostate-specific and
prostate carci noma-associated 2 WO 2007/ 095340
PCT/ US2007/ 004053 gene thus qualifying it as a

potential target for specific therapies. International
gene thus wllualﬁ)fymg)n aoh @oienfiat @t FAGpecifio herapinwniptgvrtenal J. of
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heraRy- [0008] Association of Trp-p8 with prostate,
forcance{ nga,%’breast and col on cancers and the inportant

[0008] éaacgcé%’tf‘c{n't (ﬁf“frptq?“w.‘fgﬂ %P&Sité 1&11% f,a@t Vdnh%g{/déxeééncéﬂé el RS
1mportan§1togenviricﬁﬁribn thimnklsqiay m vital cell ﬁm;:ltllons pupgsht that thadrem?

channel %{qea:/sjtgﬁ!nﬁﬁaxvl (—Jg/b %mngi%l Oco De (%fce P@%ﬁg??ﬁgd/x}é 11f§1]a{191‘?r

Modulatiéh :'o@ Stacuﬁ“ty, Rithbyisy axtto;gtmg Iv1at arggenst or mhdatmg @la an
va u

sather eutic ulaethe I
antagonic, 5 P RIP RGN GPRORTS BULTYT YCHUR AL TS piipylate the
Trp-p8 edpressi dgaée@l’étmﬁ@ tdifidimddher. 1@ée9t2>36)€elﬁple [LDSOBétent Application

ccordi ngly, ere remains a need in the art for
10/923,4%ml | - nol ecul e nodul ators of Trp- p8 activity,

conposi tions conprising one or nore smal|-npl ec
[0009] TPrqvopBnghydiiers rspminsegaredrip thorrs fcfrcﬁmlln@ole&gmrppﬁi@aﬁf%ﬂf Trp-
p8 act1v1§'f gqxﬁggsﬁénssmaé % ﬁof@gmmﬁwl%lmrﬂﬁ@n@ahld%&ﬁnd

he treat nent of di sease
methods fssthe nmmcmqmanm@eaﬁ@manmomphe@@ rpedulating fhepgtivity of Trp-

e SR GBS it g o T

1t e
provi ding small nol ecul e nodul ators of Tr p- p8

activity, including Trp-p8 agonists and Trp-p8

ant agoni st BREGF SWMRRYCOMDDHEI'WENGHmNi sing such
p8 nodul ators,

d t f t
W 48 K AN
molecul CRAIBAIARSES oPTrs- g@ a@t'i\@%e 'i'ﬁclhdﬁﬁF Mhh-H8 agbiu@ti atnd 'la-pq:S antagonists, as

activate Trp-p /or stinulate cation %1
well as complogidiong COMPTIFHBE qu:}hTm;gS mpdulators, and methods or'identifying and

using Trp-p8 modulators. Within certain embodiments, compounds of the present invention

bind to and activate Trp-p8 and/or stimulate cation influx, including but not limited to
calcium influx, in a cell wherein cation influx is correlative of Trp-p8 modulator induced
toxicity. Thus, within these and other embodiments, Trp-p8 agonists of the present invention
are effective in inhibiting growth of and/or inducing apoptosis and/or necrosis in a cell
expressing Trp-p8. Within alternative embodiments are provided Trp-p8 antagonists that are
effective in reducing the basal activity of Trp-p8 in a cell thereby reducing the viability of

Trp-p8 expressing cells. Advantageously, therefore, agonists and antagonists of the present



calciuminflux, in a cell wherein cation influx is
correlative of Trp-p8 nodul ator induced toxicity.
wabes/09384d hi n t hese and ot her enbodi ments, Tr pPEBUS2007/004053

agoni sts of the present invention are effective in

inhibiting growth of and/or inducing apoptosis and/or

necrosis in a cell expressing Trp-p8. Wthin

alternative enbodi nents are provided Trp-p8

antagoni sts that are effective in reducing the basa
inventionaahibeiusyd of trdatplise8sdsincudiag) buthet ﬁhytedédwmng stolfi ghe breast,

viabi it f. Jrp-p8 exp SSi.n nt ageousl vy,
lung, colqn, @P‘é/f’B P\é(fS%ﬁfj&h?tsatr gasﬁﬂ%ll g "5‘&) f%? o Pre%]éf?pr esent 3

WO 2007/ 095340 PCT/ US2007/ 004053 | nventi on can, bF
[0011] QPesgrmprerlsamidnedaies cathbe iteh {1y COMROSHHRS B§Hdins
pharmacéﬁﬁ@&lesfcﬁnﬁfmﬁd?ﬁ mﬁﬁﬁﬁn% oﬁéj&gmofé)ﬂ)}%na@&ﬁ{c@ﬂy RERptablEearrier or

are associated w p- pS expression. [0011] One

exmplent@nd,fm oae r RS ad@dgn@ttmrapwilcwmmum; Suely compositions will find
utility in &%%%%lf&l &Qsttea{rﬂgtlt %g bﬂg OB%% GRESULLGR At ELTRGST ﬁ%récpressmn.

arnmaceutically accepta

. rr er_or t and/ar one or
00121 {fgs. dﬁgw.e@beﬁ%%ﬁn" * rEgEn R o DR f@d"gé’% TropS
modulatowd add dativaniveetheess wiiereih e dmabhrdedulafindode oompoumls of the
sea e_associated with Trp-p8 expression. [0012]

Fﬁ one enbodi nent, the present invention
prOV|des smal | - ol ecul e Trp-p8 nodul ators and
derivatives thefreof wherein the small-nol ecul es
i ncl ude conpounds of the followng Fornmula I: R |
NRR3\N~ H 2 R4 mhere“Ele is selected fromH,

followmgrif1

al kyl, hetefoal kyl ,} aryl al'Ryl, and aryl, or, R and R2
together wjth thenitrogeh group may forma cyclic or
het er ocycl i & paf up _tM 25‘/L KHs sel ected
fromaryl and ay ; RBl:R el ect Nd from al kyf

het er oal kyl , kyl; R4 |s sel ¢cted fromH,

al kyl , heteroal ang arylalkyl, and R3 and R4

toget her wi tlthe~Qitrogen group forman aliphatic

am ne. [0013] Wthin rel ated enbodi nents, the present

wherein RPN}l R6QVH G8RyISA@kioaliBil eGyllatkylr dixd@Byl, or, R; and R, together

with the nitrogen group may form a cyclic or heterocyclic group of up to 25 atoms;
R, is selected from aryl and arylalkyl;
Rj is selected from alkyl, heteroalkyl, and arylalkyl,
R4 is selected from H, alkyl, heteroalkyl, and arylalkyl; and
R3 and R4 together with the nitrogen group form an aliphatic amine.

[0013] Within related embodiments, the present invention provides small-molecule Trp-p8
modulators and derivatives thereof wherein the small-molecules include compounds of the

following Formula I-A:



nodul ators and derivatives thereof wherein the

smal | - nol ecul es i ncl ude conpounds of the follow ng
wao-o00mad4d - A: 4 WO 2007/ 095340 PCT/ US2007/ 0040BGI/BS2007/004053

RRRANRs 11 31 YI NHI O0ABCwerein A B, C

and D are independently selected from CR2 and N;

wherein at |least one of A B, C and Dis CR2;

wherein R2 is a nenber selected fromH, alkyl,

het er oal kyl, aryl, hal ogen, and arylal kyl, R60-, and

R6S-, wherein R6 is al kyl; wherein when two adj acent

of A B, C |and D are CR2, the two R2's rmy conbi ne

to forma spiagle aryl, cycl oal ky/er

het er ocy Rgnd R R$ sel eN’gj fromH,

al kyl, h aryl|, and afyl al kyll R3 is

sel ected [from al E}F aryI aryl al kyl
-NR7C( O - - O) -S(O 2-, and

- NR7-, vvhereln R?lsamsnb edfromH, al kyl ,
het eroal kyl , and arylllal kyl; R4 is selected from

-C(O R8-, ary@al kyl , Aaqd Cer oal kyl, wherein
R8 is sefecte rom al kyl aﬁ&ﬂ%ﬁroal kyl; R5 is
sel ected fromH, alkyl, heteroal kyl, and aryl al kyl ;
wherein ADE BlaraD 4% itdegetduatly welebted fionn Cerz @fd N ;grlcrginfad tesstaome of

A5, C, G BIHEG: PRt Rabor kbt oy RiE TRt av,

halogen, GRITRFY1SIRS1, Zzsciﬁ ?Iﬁnégs Qﬁhl&‘éﬁﬁR% Bhlky; ahbeii lezﬂeﬁ t@ghdjacent of
I on et ny utyry r ropl on

A B, C, BB oro i Bty Rk Yobe doRT 3 G MR L FEE YL 5

heterocyél@a{m&ll gpland®, 3, 4, 5, or 6 carbons; and/or R2 is
sel ected ?rom met hoxy, nethyl sul fanyl, phenyl, and H.

R G iodri@ okl L @ﬁyhsﬁ%@r&ngne?%%wﬁa@i Formila I-A

Conmpri si ng a group ect
m.n (0] p o O .
ﬁ %%S%Fﬁtﬁ‘gﬁg’ Q]:kyf%l %ﬁgaﬂ(o‘)lsary%gfgi WYJ (0)-, -C(O)NR7-, -O-,
S-, -S(0)-, -S(0)2-, and -NR7-, wherein Ry is a member selected from H, alkyl, heteroalkyl,
aryl, and arylalkyl;

R4 is selected from -C(O)Rg-, alkyl, arylalkyl, and heteroalkyl, wherein Ry is
selected from alkyl and heteroalkyl;

R; is selected from H, alkyl, heteroalkyl, and arylalkyl; and
R4 and R together with the nitrogen group form an aliphatic amine.

[0014] Within certain exemplary compounds of Formula I-A, R; is H; R is H; Rg
comprises 2, 3, or 4 carbons; Ry is selected from propionyl, ethyl, butyryl, hydroxypropionyl,
and 3-hydroxybutyryl; Rs is selected from H and methyl; Rs comprises 1, 2, 3,4, 5, 0r 6
carbons; and/or R is selected from methoxy, methylsulfanyl, phenyl, and H.

[0015] Exemplified herein are compounds of Formula I-A comprising a group selected
from 2-(2-amino-propionylamino)-4-methoxy-phenyl, N-(é-Amino-ethyl)—Z—amino-5-
methylsulfanyl-phenyl, 1-(2-amino-ethoxy)-naphthalen-2-yl, 2-(2-amino-ethylamino)-4-
methylsulfanyl-phenyl, N-(2-Amino-ethyl)-5-methoxy-benzamide, 2-(2-amino-
butyrylamino)-4-methoxy-phenyl, 2-(2-amino-3-hydroxy-propionylamino)-4-methoxy-
phenyl, 3-(2-amino-ethylamino)-naphthalen-2-yl, N-(2-Amino-ethyl)-2-amino-benzamide, 2-



met hyl sul f anyl - phenyl ,
1- (2- am no- et hoxy) - napht hal en- 2-yl ,
WQ@2(02/02334Mo0- et hyl am no) - 4- et hyl sul f anyl - pheP@1/PS2007/004053
N- ( 2- Ami no- et hyl ) - 5- net hoxy- benzam de, 2-(2-am no-
but yryl am no) - 4- net hoxy- phenyl ,
2- (2- am no- 3- hydr oxy, - pr opi onyl am no) - 4- net hoxy-
phenyl , 3-(2-am no- et hyl am no) - napht hal en- 2-yl ,
N- (2- Am no- et hyl ) - 2- am no- benzam de, 2 5 WO
(2-amino Z0NydroQ5p-Padhi BGTABR)BHRTMEFPhenyl, 2-(2-amino-acetylamino)-phenyl,

2-2-amity3 R SV SR HORE A LA A i ER D 924 aREY |
aceqdmnﬂm}aqﬁamﬁﬁy@hhmﬂroxy-butyrylanino)-4-nethoxy-pheny|am

de, and 2-(2-am no acetyl am no) - 4- net hoxy- phenyl .

[0016] [WPRA h1tWall 8 rdhted ERDodMBert£ ltRd s@ﬁb@wnmiaﬁtpiovm&uesmau-
present invention provides smal - nol ecul e Trp

moleculerispbame i @RyAnEA TV G reRE FiSFeIp A Bhall- frwéecules include
cornpounlgg'f@{r he%il&&ﬁlgﬁlﬁbrh{?ﬁé pige conpounds of the follow ng
ormula |- RLRENNR4 NO YgN R2 wherein Rl
is selected fromH, alkyl, heteroal kyl, aryl, and
arylalkyl; R2]is sel ect ed fromaryl, éikyl,

het er oal kyl, apd arylalkyl; R3 is sel cted from

al kyl, heteroal® yIaIkyI T}LNS sel ected from
H al kyl, ﬂ§1arylaIE% R3 and R4

t oget her [ en group forn1a 4 i phatic

am ne. [00
Formul a |- B,
et hyl ene, prop
H and net hyl ; &
furan, met pyrmral e,
hydr oxyphenyl, cyanophenyl, and
Exenplified herein are compounds of
conprising a group sel ected

wherein R is selected from H, alkyl, heteroalkyl, aryl, and arylalkyl;

| ary conpounds of
from nethyl ene,
and but yllene; is selected from
R | d from phenyl,

met hyl benzoa\ e, arni nophenyl,
hoxyphenyl . [0018]
ormula |-B

R, is selected from aryl, alkyl, heteroalkyl, and arylalkyl;

Rj is selected from alkyl, heteroalkyl, and arylalkyl;

Ry is selected from H, alkyl, heteroalkyl, and arylalkyl; and

R; and R, together with the nitrogen group form an aliphatic amine.

[0017] Within certain exemplary compounds of Formula [-B, R; is H; R; is selected from
methylene, ethylene, propylene, and butylene; Ry is selected from H and methyl; and/or R, is
selected from phenyl, furan, methylpyrrole, methylbenzoate, aminophenyl, hydroxyphenyl,
cyanophenyl, and methoxyphenyl.

[0018] Exemplified herein are compounds of Formula I-B comprisin;g a group selected
from 2-(2-amino-ethyl)-5-furan-2-yl-2H-pyrazol-3-yl, 2-(2-amino-propyl)-5-phenyl-2H-
pyrazol-3-yl, 2-(2-amino-ethyl)-5-phenyl-2H-pyrazol-3-yl, 2-(2-amino-ethyl)-5-(1-methyl-
1H-pyrrol-2-y1)-2H-pyrazol-3-yl, 2-(2-amino-propyl)-5-phenyl-2H-pyrazol-3-yl, 2-(2-amino-
ethyl)-5-(4-amino-phenyl)-2H-pyrazol-3-yl, 2-(2-amino-ethyl)-5-(4-hydroxy-phenyl)-2H-
pyrazol-3-yl, 2-(2-methylamino-ethyl)-5-phenyl-2H-pyrazol-3-yl, 2-(2-amino-propyl)-5-
phenyl-2H-pyrazol-3-yl, 2-(2-amino-ethyl)-5-(3-cyano-phenyl)-2H-pyrazol-3-yl, 2-(2-amino-

6



from 2-(2-am no-ethyl)-5-furan-2-yl-2H pyrazol - 3-yl,
2-(2-am no- propyl ) -5-phenyl -2H pyrazol - 3-yl,
wWQ@2(02/0233uMo0- et hyl ) - 5- phenyl - 2H pyrazol - 3-yl, PCT/US2007/004053

2-(2-am no-ethyl)-5-(I-nethyl -

1H pyrrol -2-yl)-2H pyrazol - 3-yl,

2-(2-am no- propyl) - 5-phenyl - 2H pyr azol - 3-yl,

2- (2-am no- ethyl)-5-(4-an no-phenyl)-2H pyrazol - 3-yl,

2- (2-am no-et hyl ) -5-(4-hydroxy-phenyl)-2H
ethyl)-5-(Pilettioxdy-pheyil)-2H-pyrazol-3-yl, 4-{1-(2-Amino-ethyl)-1H-pyrazol-3 -yl}-

benzoic acgc:l %é::t teg i’,%%%rﬁ)er{ogé_/t{%fﬁ%h&hgrgﬁo: %}%&%{ﬁ%—%&f%&/—blﬂ, and 2-(2-
amino-eth%r)(s?-(ﬁﬁydt@xﬁlphyﬁgn-émﬁmmmypheny| ) - 2H pyr azol - 3-yl ,
-(2-amno 6 WD 2007/ 095340 PCT/ US2007/ 004053
i i X nBDEMYdnks, A& PEESE Mvedtivh provid 11-
[0019] \Zlﬁt?\{ﬂ %tgis%&nfhﬁgpeg%ﬁﬁ!?g | H pyrsazol ﬁ% yl -v belnzci))ircz:Vl %Si s_én y
molecule Fei-h§ mcdutaters and derivatives thereof wherein the small-molecules include

- (27 aR1Q- = ((?.- am no- phenyl ) - 2H pyr azol - 3-yl,
Compouncgsné(ﬁagfgﬂf-wvéﬁé E}é{-&e}‘tﬂﬁgl -5-(3 -hydroxy-phenyl)-2H pyrazo
[-3 -yl. [0019] Wthin still furtheryrel ated
enbodi nents, the present invention DEOVideS smal | -

nol ecul e Tr p- p8 tives thereof
wherein the St

fol |l owi ng
Rl is sele

nodul at ors and deriv
- ol ecul es i ncl ude~"equpounds of the
ormul YI-C HRRL RB R34 v 0 wherein
ted frdmH, al *yl, hetler oal kyl , aryl, and

aryl al kyl ; [ N _from I, and aryl al kyl ;
R3 is selecte I, r oal Rb’ aryl al kyl ,
- NHC( O) R5-, il - NHR5-, wherein R5 is al kyl or

het er oal kyl ; ected fromH, alkyl,
het er oal kyl ,~ancN\aryl al kyl ; and R3 and R4 together
wWth the nitrogen group forman aliphatic am ne.

e 0 TS Y, GBI o For
met hyl ene, et hyl ene | ene, and butylene; R3 is
g@[‘se%etleé’&edff’%a P G‘fﬁf} &%qg%? no, ethoxy, )r;r opoxy, and
et hyl ami no; and/or R4 is selected { and t hyl,.
Roddsfecsiuipmanacbaeicelinl draeiainsd IS B FoRey A R
wherein %ﬁ?g!ﬂf bPHetBrodfiQyp selected from

m no- propi-onyl am no) - 2- phenyl - et hyl ,

%, (&80 0P SN M g1 2n BRI EldiWry1afiyfi Zana
R; and Ry together with the nitrogen group form an aliphatic amine.

[0020] Within certain exemplary compounds of Formula I-C, R, is H; Rz is phenyl; Rsis
selected from, methylene, ethylene, propylene, and butylene; Rj is selected from

propionylamino, ethoxy, propoxy, and ethylamino; and/or R4 is selected from H and methyl.

[0021] Exemplified herein are compounds of Formula I-C comprising a group selected
from 2-(2-amino-propionylamino)-2-phenyl-ethyl, 2-(2-amino-ethoxy)-2-phenyl-ethyl, 2-(2-
amino-ethoxy)-2-phenyl-ethyl, 2-(3-amino-propoxy)-2-phenyl-ethyl, 2-(2-dimethylamino-
ethoxy)-2-phenyl-ethyl, and 2-(2-amino-ethylamino)-2-phenyl-ethyl.

[0022] Within still further related embodiments, the present invention provides small-
molecule Trp-p8 modulators and derivatives thereof wherein the small-molecules include

compounds of the following Formula I-D:



am no- et hoxy) - 2- phenyl - et hyl ,
2- (3-am no- propoxy) - 2- phenyl - et hyl ,

wQ@2q02/0e83met hyl am no- et hoxy) - 2- phenyl - et hyl , aPiT/US2007/004053
2- (2-am no- et hyl am no) - 2- phenyl -et hyl . [00221. Wthin
still further related enbodi nents, the present
i nvention provides small- nol ecul e Trp-p8 nodul at ors
and derivatives thereof wherein the small-nol ecul es
i nclude conpounds of the followng Formula I-D: 7 WD
2007/ 095340 PCT/ US2007/004053 R YN R3 R4 R( "Nl 2

O wherein R is selected fromH, alkyl, heteroal kyl,
aryl , lalkyl; R2 is selected fromaryl, and
aryl al ; { s sel eRryed fromal kyl, heteroal kyl, and
aryl al Kyl ; s sel ec‘t ed fromH, alkyl, heteroal kyl,
and ar

and R3yand R4 togethep with t
L D anNam nRé.\NGO' W't hi n
onpounds of Fotdwla 13D, R is H
R2 is selegted frc phenyl and phenyl anmino; R3 is
sel ect ed netﬁ}lene, et hyl ene, propyllene,
butyl e, nethyl am no, ethyl am no, propyl am no,
~ butylam no, and acetyl; and/or R4 is selected fromH
wherein Ryrig sekeeted from big alkyl, pietenop!kyl ay I’I‘ﬂé}deqrﬁlaﬁ?y > conpounds  of
Formula I-D conprising a glroup selected from
Rs ipseltedfrom-asyihgndarytadkylphenyl | - et hyl ,
2- (2-am nonet hyl - phenyl ) -ethyl, and 2-[(2-
Rpinelatat fbi-ghdnlydteranikiyh|anderylglkyl;[ 0025] Wt hin yet
ot her rel ated enbodi nents, the present invention

R, QY kélested ikl H, am?/s Gbtefoalkyl; &l amtiiky; e and
derivatives thereof wherein the small -nol ecul es

i&g %Ih&@s to SRR Hitrd 15 $8LD QWD S ERSHBMcANting: B-C\
[0023] Within certain exemplary compounds of Formula I-D, R; is H; R, is selected from
phenyl and phenylamino; R; is selected from methylene, ethylene, propylene, butylene,
methylamino, ethylamino, propylamino, butylamino, and acetyl; and/or Ry is selected from H

and methyl.

[0024] Exemplified herein are compounds of Formula I-D comprising a group selected
from 2-[2-(2-amino-ethylamino)-phenyl}-ethyl, 2-(2-aminomethyl-phenyl)-ethyl, and 2-[(2-

amino-acetyl)-phenyl-amino]-ethyl.

[0025] Within yet other related embodiments, the present invention provides small-
molecule Trp-p8 modulators and derivatives thereof wherein the small-molecules include

compounds of the following Formula I-E:



*, 4) IN RB N R20O0 8 W 2007/095340
PCT/USZOO7/004053 wherein A, B, C, and D are

w0 pabepessdent |y sel ected from CRL and N, wher ei PCHUS2007/004053
| east one of A, B, C, and Dis CRi; wherein RL is
sel ected fromH, alkyl, heteroal kyl, aryl, aryl al kyl
and hal ogen; wherein when two adjacent of A B, C
and D are CRl, the two RI's may conbine to forma
single aryl, cycloal kyl, or heterocycl oal kyl group;
wherein A, 8 Qlaadﬂ)eeirefmdﬂ:peaﬂh}tly sebrstesk foemnkGR: aniNa ek g 1eaa*e3ne of

.8, C, a5 e Ry N PR R, i it and

halogen; vahéreimawh@ B0 ﬁlijacen[t 00A6B, T tid P areRai theworipl’simpy combine to
nds o L) RLis Hor -OR and R
form a singl® Ba SPloHdH %%%M"E’%&g& u)Pn”et hyl, ethyl,

hydroxyeth , opyl dr ox butyl,

Ry iirsslogtnadt maﬁséxlaﬁﬁfrrpa %ﬁ%h@gl phenyl nmet hoxy,
phenyl et hoxy, phenylpropoxy, phenyl but oxy, and benzyl;
Ri is) seRiEtddsfrerBR,,. adkyl, ttenoalkyl, Rndjasylely&cmdd from

nmet hyl , hydroxynethyl, ethyl, hydroxyethyl, propyl,
Rygﬁ@m; IB6 E¥hyer ,Wluuﬂlylmtré‘ged@my;bfdrm an altpitatio iating. e,
phenyl, phenyl met hoxy, phenyl et hoxy, phenylpropoxy,

' beRpYindsUfFotmBh LB, - S(O R and
10026] aﬂg?gFEH%£4&mn§§9¥ectgdI%fon1#ethyl hydroxynethyl

ﬁ; Rilis }EQ%/ ‘t?ﬁ“é{ﬁt}b% sel t?cpﬁbm M@MWE&%B&@UMM

acetonitri oxy,

hydroxyeﬁi}é,rgtbpﬂh hx@roxppn@pyl, pub'bdwylrovpib@mll m?qmtyx e awlilenﬂenzw
d from

sy et R PR SN AR

hydr oxypl.Q i ut e

AR RE R s ISR by ATERSIL L, ot
hydroxyeﬁhﬂ n;YzJoBy'lt ﬁ&&nox@ﬁﬂ)pbﬁ Bl h}(dYn)X}lBhty'ISaceﬁﬁrﬁ)r{‘lR Ii'ﬁehyl

rein R R'" are inde end sel.ected from H,

phenylmfﬁ%@m |pheﬁxll?h8%yr§%eﬁylpmwy he @HP?%X: 31‘3“2 1 opyl ,

hydr oxypropyl, butyl, "hydroxybut

dlﬂlétﬂhyisaﬁ{(hmei' ayd whesteimi” is m}mt@g friom msihdwdernpethyl, ethyl,
hydroxye@(ﬁ,r f, tﬁ(})'éyo?(%yop’yl, k?)'ﬁpﬁ,ylllydro;*(ybutyl, acetonitrile, phenyl,
phenylmethoxy, phenylethoxy, phenylpropoxy, phenylbutoxy, and benzyl;

iv) R, is -S(0),R" and wherein RY is selected from methyl, hydroxymethyl, ethyl,
hydroxyethyl, propyl, hydroxypropyl, butyl, hydroxybutyl, acetonitrile, phenyl,
phenylmethoxy, phenylethoxy, phenylpropoxy, phenylbutoxy, and benzyl;

(v) R;is-C(O)NR'R", wherein R" and R are independently selected from H,
methyl, hydroxymethyl, ethyl, hydroxyethyl, propyl, hydroxypropyl, butyl, hydroxybutyl,
diethylaminoethy!, phenyl, pyridinyl, methoxyethyl, hydroxyethoxyethyl, benzyl,
methylphenyl, phenylethyl, hydroxyhydroxymethylphenylethyl, carbamoylmethyl, and
hydroxymethyl hydroxyethyl;

(vi) R, is -C(O)NR'R", wherein R" and R"! together form morpholine, piperazine,

piperazine ethyl ester;
(vii) Rz is selected from methylene, ethylene, propylene, and butylene;

(viii) Rgis ethylene and R; is H; and



met hyl phenyl , phenyl et hyl,

hydr oxyhydr oxynet hyl phenyl et hyl , car banoyl net hyl , and
whyarossgeet hyl hydroxyethyl; (vi) R is -C(O NRERUS2007/004053

wherein R' and R i together form norpholine,

pi perazine, piperazine ethyl ester; (vii) R2is

sel ected from net hyl ene, ethyl ene, propyl ene, and

butylene; (viii) R2is ethylene and R3 is H, and 9 WO
2007/ 095340 PCT/ US2007/004053 (ix) RL is CF3 or

| RYRCF] &QATdgexenpl i fied herein are conmpounds of
ormula I -E conprising a group selected from

[0027] ﬁxér@mﬁmdr}{ér&myé azoé?&ﬁ{dg@f%ﬂmatammwmnbm@mﬂ sdedted
Anl no- e

from 3-(2 g oy S PR BORY | A1 SRR HOR P B Aof AT ebyD-5-
(3-hydroxg éﬁ%&? 7103 %ﬁ -b@nﬁﬁ@d%oﬂ-z-%ne 3-(2-Amino-ethyl)-5-ethoxy-1,3-

bénzoi'm daz 2-one
dlhydm-beﬂz(omdnznbzmw Y2-Bmisorethdiatnetgnesulfonyl- b oibydro-

I m n
d - h 1,3-dihydro-benzoimidazol-
benzmmlgange %ﬁ{g Q- %htll% Sh(yzdh}(l))fm-{}éte 0X. 3 'y 31 (}j’| T han
2-one, 3- (ZQAmndﬂth)M) Z%emé 3- d1hydro-1H—ben201m1dazole—5 -carboxylic acid amide, 3-

2- AmmoSetéé')tA?m ggﬁ%ygsug%pgﬁl 1;, gydzrg%e%z&&qagzo}'j‘&@é%m%oéﬁyl) -5-

methanesﬁﬂi'n@tm% mdmth-bex&ommw@bﬁa By{2-Andnaiethyd)-2-oxerz bidiliydro-
one,

1H-benzoimidazalesds pap‘bﬁ§§llc1a%d )ﬁ %?8}?2 8?1}“) Oaél}lgft % s(2- #mmo-propyl)—

2,3- dlhydgo-()gnz%%m%zﬂ—@édn}: B~ @Xﬁnﬁm@eﬂiy@y%ﬂo—lz 3-dihydro-1H-benzoimidazol-
benzoi m dazol e-5- car boxyl e

5-yloxy]- @gat@tpg}lﬁ,y?r é?nﬁ%m@t%}’ aﬂﬁod%-” ghy(cgop}[ﬁ Hsn?ﬂ;%%z?le- -carboxylic

acid ethyl %nﬁnghl}QdAﬁng&%ﬁ@lmQﬁé@ 3-&11@,‘2190-1 H-ben201m1dazole-5—carboxyhc acid
3- (2-Am no- et hyl - 0x0- 2, 3-di hydr o- IH-bené q)
pynd1n—35zl9m(g@y? (Ai-¢ y])ez-oxo—z '3-dihydro-1H-benzoimidazole-3-carboxylic

acid (2-n'§t V%X/'l? aﬁﬁ&y ll)-(g2 C?di !?é(ﬂﬁﬂréfﬂ‘eﬁ%ﬁﬁﬂiﬂo@@z&ieﬁi -(2-

aci

Amino-ey[)2L, mtmkemhphf}loﬁz,badgmzdmm §=CrAminy st aoBr-2.3-
dlhydro-g—l%%ﬁ%)mﬁn%{zg eﬁg 'c?.r_ é)?%fx& g!‘zlﬁ :éaxxrh s 1 ggﬁgg I3 m(Z—QQnSP%-_ethyl)-
-propox§-lcm-ﬂﬂmdycb-benzmmudhz@EQﬂmbhb)(&aAenmkqthﬂmld?edlhydro—lmldazo[4 5-
c]pyrldle %Ee @”12” Rrr%%lg X% }}yl)l?_ %x%l ? ﬁ(.% h%/d?g qybéﬂz@%f&az&l’e%@arboxyhc acid
(2-diethyRFhine-ctifl)-hinide, 3-@- Ayrdin® ethypr2-bed-2,Bdiydm-dHpinzgindazole-5-
et YL B Bt A R ot s iy -
one, 1 (3(%61‘@%)}1 et Buihy&oitiazoimi{azoNTiotte; 84(RyAhino- ethyl) 2-0x0-2,3~

poXy- 3- di hydr o- ben oi. m dazal
dihydro- gH(bgnmgaz@qu9TC)ar‘rPx3/ 1a| dl%,pag ér&n g.’mmo ethyl)-2-ox0-2,3-
dlhydro-ﬁlmzéhkA%hﬁdgzo?élSvcarboxyhc agld3[2d(2F]hydroxy-|e_£hgxy) ethyl];jam1de 1-(2-
no-e X0 | e m daz
Amino-cihSiF SORYREERRTL - SR GBS LT | SATEino ethyD-1,3-
dlhydro-;?n&igzcﬁ‘ﬁ]S- %ﬁﬁﬁl-i o%e %@—Mn@lem/ﬂf—g okH‘iJQQﬁledﬂ)daZm e-

ic acid pyridin-4-y
benzoxmala(quem gomlmcyd he@yéﬁrwlef%@ﬁra@mthyléi5bqrw?hﬁm%
carbonyl)-1,3-dihydro-benzoimidazol-2-one, 3-(2-Amino-ethyl)-5-(2-oxo-2-phenyl-ethoxy)-

1,3-dihydro-benzoimidazol-2-one, 3-(2-methylamino-ethyl)-1,3 -dihydro-benzoimidazol-2-
one, 3-(2-Amino-ethyl)-5-butoxy-1,3-dihydro-benzoimidazol-2-one, 3-(2-Amino-ethyl)-2-
0x0-2,3-dihydro-1H-benzoimidazole-5-carboxylic acid methyl-phenyl-amide, 4-[3-(2-
Amino-ethyl)-2-0x0-2,3-dihydro-1H-benzoimidazole-5-carbonyl]-piperazine-1-carboxylic
acid ethyl ester, 3-(2-Amino-ethyl)-2-0x0-2,3-dihydro-1H-benzoimidazole-5-carboxylic acid
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one,

1- (3- Am no- propyl)-1, 3-di hydro- benzoi m dazol - 2- one,

W@2{02409831n0- et hyl ) - 2- oxo- 2, 3- PCT/US2007/004053

di hydr o-| H benzoi m dazol e-5-car boxylic acid

phenyl am de, 3-(2-Am no-ethyl)-2-oxo- 2, 3-

di hydr o- 1H benzoi m dazol e- 5- car boxylic acid

[ 2- (2- hydr oxy- et hoxy) -et hyl ] -am de, 1-(2-

Am no-ethyl)-5-trifluoronethyl-1, 3-di hydro- benzoi m daz
diethylanfille, 3-@Ramido-ethyDHr2-ore- & Iihydio-3H-benzoimidazole-5-carboxylic acid

phenethygia%ég;?n(h g‘mgf o tslylg %gg(}/ gI33ciiiglv_y%§?gﬂg-’b|epgoimidazole—5—carboxylic

acid (2-h§9cﬁ-8%9-'1 rﬁﬂ@@:@n@et 1c,apb@a<y{ldﬂ@ylp@mddé;er@ym&ethyl) -2-0%0-2,3-
2- Am'no-eth - 5- (\nor phol I.n

dibydro-13 peApjmjdazols- Pm’aml%@ﬁé 6?%&61&28?6@3'%%@% 3-(2-Amino-ethyl)-
2-0x0-2 ﬁdﬁ&gm £ Q)eﬁﬁcmﬂlalaz%le( 8- c‘&i‘t%x%h@ Q@ﬂy(b tgfdb&&li -hydroxymethyl-

dr o- benzoi m dazol - 2-one

ethyl)-amadg, ﬁ\b{%ﬂawy 213-91}mdh<3’rb%2%§wiaéphﬂdék@lhylj g‘tﬁﬁ’édme 3-(2-Amino-
ethyl)-5- l?en&éfoég" lng d%ﬁl}@ i)e %@Ag&-é one U A{LARSRE HuR15la Znhbihgdro-
benzoimidaznl 2;- GHQ:II Wy(brrnomd-mbb repdiodimdentolseprgvided Bpxgpmpoundidd(2-Amino-

ethyl)- 1-&% ﬂ%rlog{{)ﬂg In¥ t@ﬁ-a %Fd egaxlcﬁ%ﬁébérngl_)i -methoxy-1,3-dihydro-

benzmmlklahﬂmzomefn dazol e- 5- car bonyl | - pi perazi he- | -carboxylic
acid ethyl ester,

[0028] Dther a‘éﬁwgoﬁﬂubx;lréseat @Xentlospdivitietiopnpbisitions Ziathiditez ol e-

5-carboxylic acid 10 WO 2007/095340 P 2007/ 0040
phannacwt@@h%r@%/ﬁsg@ns comprising one or more small- CTecu? ’9rp-pg d%?ators of

Formula 3 }(o%mﬁm 1NA; Bbilh 133, PRmulSI-di, Pyahea b heazidiaelis-

5-carboxylic acid phenethyl -am de,
combinatgor{ ithi m@rraewnyalbc esesPEbE: ercieitocarFehaIYeR diHusb ol e-

Exemphé%(f@érgﬁx\yftﬁl ?@E&Q’Rél%s Q}'éjé'ﬁ%i)ﬁcl Trp-p8 agonists and antagonists of

0X mat -eth
Formula B- lfcgmq;lg/ hé, Ephynpl)a.l B, diq_mmleg}/ C)d prg\alg_lj_D and Formula I-E; methods

for synthkglg%gzegquhga?i ‘fh? g§ g&ﬁ@%%ﬂg %Fﬁ%%ggés (i']f Fo)rmula I, Formula I-A,

Formula I-B;Mu& IeIChE/@lmﬂaI-B btad f@mutbaIzEJ aECS0 datrydemonsigating the
h X e
inviro efpessd o8 §isige SARTBLEXE I PR qmopigy ad antagonists
of Formyla QURsHNGBA, Bm(:ﬁulAmBLcForemﬂwI-p Fotawlz J1Id)and Horfwla I-E.
- di hydr o- benzoi m dazol - 2- one, and
[0029] ]W i ARINRrtRbt ppctd, comib it -of fiengiekdnt GdzatioR cOmPrise one or
Wthin one such enbodi ment, is [IJr ovi ded_t hg ﬁorrlrqu Tq)
more commpeyndsgf fpsmula I, Formula [-A, Formula 1-B, Formula I-C, Formula and/or
Formula QIPE' Yclr)nuiatéd’zt' g@@l@f QR orre-IFRh RSl cafideG |t%§ﬁﬁ%%%éﬂo WitdrnBrively,

dr o- benzoi m dazol one 0281 O . her
COmPOSl'&@Imﬁ e nreswenmnélswé FOTIRTIFE OB ONRE of § @H@‘éﬂ#ﬂo@?@‘&ﬁé A,

Formula I:ﬁt | i 1- hﬁ&‘ﬁﬁgg |3} Ca%h/&mﬁlat 1-Bd p%ﬁc‘i@ftﬂ ﬁﬁuﬁ&% with

nmore snall cul € Trp-p8 nodul ators of
one or miore Eancentharapewtic sgenhulThatlis,Bnemymeregompoyndof ﬁamulﬁkf ormula

I-A, Fon%ﬂga I’:ﬁ r ]Z%{Jtrrﬁlé% —Ey !Fgggg%t nﬁ*&/ &g (Wn{lﬁ]a £E and the cancer therapeutlc

armat e excipient, carrier and/o
agentarejsdpamua:lyfoxﬁnéatpﬂl fied herein within the Exanpl es are
speci fic Trp-p8 agoni sts and ant agoni sts of
[0030] Suitable cancer therapeutic agents include, but are not limited to, antimitotic agents

including, but not limited to, paclitaxel, vincristine, and etoposide; alkylating agents
including, but not limited to, mechlorethamine, cyclophosphamide, and carmustine;

antimetabolites including, but not limited to, methotrexate, gemecitabine, lometrexol, 5-
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Formula |, Fornmula I-A Fornmula |I-B, Fornmula |I-C,
Formula 1-D, and Fornula |-E, nethods for
WaEynwrhesikezi ng exenpl ary Trp-p8 agoni sts and anPEmUR1081/604053

of Formula |, Formula I-A, Formula |I-B, Fornmula |I-C,

Formula I-D, and Formula |I-E and EC50 data

denonstrating the in vitro efficacy and specific

activity of each of the disclosed Trp-p8 agoni sts and

antagonists of Forrmula I, Forrmula I-A, Formula |-B,
fluorourackiQ Afid! baném@toﬁmﬁw kgtotoxi: antiiofioy maludirg, But fdi0R8ited to,

doxorublc\é}v télg{égq S]tpm ﬁsq%%%% e%&&% a&gp A gchfl) q%tlljrr)]u agents
1nclud1ngﬁﬁ1rt AUt Bmbted &R ciplatinl andl, cabisupiating hlonBon:Haniuls #ndluding, but not

limited to,\,\;qrtqrqrgsm%gle@ s’qgabgé/tsggﬁ)&iggrlr ) ig{y_é(}%(tlﬁlgersglé{?%\sgl EISO gnetg-gr%rogens
such as ﬂlﬁbﬁlﬁien %ﬁéfrfgllé( ene$id é}ﬁé tdngrﬁr&§¥lt%sfyi@s%QMibit8M€ ntion
nprrse ound~of Fornul a Formul a |- A,

[0031] OC%&%][’PS%SBS?% otrrrpmﬁflas Lf 0 o e\gﬁm%nlulPi-Aa@gﬁﬂﬁlaﬁ% Nedréhula I-

or nu one Or nore cancer
C, Formulahelbaaeubn Eoragﬁml -E arh adnmmaamdetncmmbm%m@O’frﬁomebﬁlerapeutlc

agents tha,t;a;%pgsﬂkzﬁ 1ngﬁu Gtive t:g(t) Pimjllugat éﬁ-g rpf%ﬁlﬁﬂ&%%geh egpressmg Trp-
p8. Surprisi€glgP@did @pesﬁ@[&ﬂﬁnlﬁhﬁtlcﬁetharm@l Iy‘SIﬂ’ommmlham@d effiG@30tlative to

v PGS T S ARTLLL BN Rl b, prmt

I-D, and/dri F8rifth pg,aldg@cl itaxel, vincristine, and etoposide;
al kyl ati ng agents | ncI uding, but not limted to,

[0032] ﬂF&&lkPéng&@on%ouSMQ bePbRSRRANESigul A0, FRFRURIILBSFormula I-C,

bolites including, but not linited to,
Formula Bt hud/peRemmaila f&hare mapiinister¢diveaonehipationswith opgor more

addltlonag’g éé) Aot I%;EI 1%9 Qlél DA %mlfeldqeré)%rﬁﬁéﬁnd Fbrmula 1,

captopur toxic anti biotics 1ncluding, but’
Formula Rat, FoimuladeB tEnrmubboBth Hbimsula I-Reanddr fisireute I-Bl eonyci n,

mtomycin C, and streptozocin; platinumagents
[0033] WWighil Geftbin oTtliesd @mbodithéresl atd)pro(zic&ﬂ lsaailamaledule antagonists of the

carbopl atin; hornonal ents cl ud ut n
stall-mofqthia Bt EORT DBSH B BREIE. L STk bt FR g hgments are
prowded gﬂnﬁtlrﬁdbﬁabhlb hepip8antSnive bf Fernans I, Iamd)lungASFoﬂmdh 18

| ut am de;. anti angi ogenesi s a Snts & far.n e(y more
Formula |-£5 Femanladao: A HGRaI [-Boat St ais et BIefr ot e T
Formula £ ¥FRRAURAE AOF oA WE Hormb®d 11U, Bodmvia 1 dMd| Forimub, LB Trp-p8
Fornula |- C, Formul'a 1-D, and/or Formula |-E are

agonist. adni ni stered in conbination with cancer therapeutic

agents that are thenselves ineffective for nodul ating
[0034} Furthpﬂerabd)dlmengs dftheprestiit inygntios Hireiy errrfpthqgig for decreasing cell

viability {{E ibqgré% %lfnhegﬁlé,f%gﬁl%dg%ocﬁ ol et &@iohhﬁﬂ@p'aﬁﬁ methods for

I'cacy relative the use of
inducing apopHosis and/bo nectosif irFa colll eapdessife Tmtb 8. Exiﬂmpléyy mnhamethods

comprise theB steg of corlxtact%ng a celemfll a compound of Formula I, Formula I-A, Formula

I-B, Formula I-C, Formula I-D, and/or Formula I-E in a concentration and for a time required
to decrease cell viability and/or inhibit cell growth, to raise intracellular calcium, and/or to

induce apoptosis and/or necrosis of the cell.

[0035] In still further embodiments, the present invention provides methods for treating a
disease in a mammal, most typically a human, by administering one or more compound
and/or composition of the present invention. In certain aspects, the methods include the

administration of a composition comprising a combination of a compound of Formula I,
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|-D, and/or Fornula I-E alone. [0032] In other
aspects, conpounds of Formula I, Formula |I-A, Fornula
wo 2@7/093u0rul a | -C, Fornula |-D, and/or For nmul BCT/AUR0aT/@4053

adm ni stered in conbination with one or nore

addi ti onal Trp-p8 nodul ator(s) including, but not

limted to, a conpound of Formula I, Formula I-A,

Formula 1-B, Forrmula I-C, Forrmula I-D, and/or Formula

I-E. [0033] Wthin certain of these enbodinents are
Formula pAoFodnuilasIFB,l Fornil£EGL, Eoomtladdmi aswﬁé)r&formnbl I-E with one or more

cancer th%aPcﬂ.}tlﬁ: acggpf (i?lhveé% 8p 851r% ﬁgxlle%tug @é&?aﬁﬁf eélf?gle -fmmauon

s are r0\7

In certainSdthér aspedt§ahié telliads p8 t}amfagmm ursteﬁtlo)ﬁ iffebndrdombination therapy
Formul a |-A,_For

wherein the, gogpowngd af Formula E af’é}lpélﬁk?e}- €l§ I: %&0&5‘%‘%? t%lg’mla I-D,

and/or Fo‘FHl'hﬁa 1-EQ$ Hﬂ&lnﬁuétereﬁ(ﬁrémh @dnk f&srmﬁ@ﬂidiﬂl |falldwed bfﬁfemahaer
C, Formula I-D, and FornuIaI-ETr agoni s
therapeut[cowm} iy peeeste ErpBdatingnthegnethpgs pise é'é’i‘i.‘ dej 2hARYEY tbﬁf apeutic

agent bCIH% E¥llﬂ)\¢§eﬁrﬁ}§e€ 94 3nd ﬁfmﬁ foﬁaﬁilﬂﬂvé&%3} a cothp&iddl SF oRme 01,

Iting c gr owt hods for stinul ating cation
Formula I-#¥, FoxmuknidBnBetuds 14 Fonnnladclpngldé@fo‘tiﬁr@mlesI-Eﬁa/acsﬁparate

necrosis in a cell expressing Trp-p8. Exenplary such
fomlulatlﬁgt hods conprise the step of cont acting acell with a

ouse - PRRRRS Fretiodls bt MR o AT ity n the

treatmenCONGABEE abioeintéd@ith @ic expresston &XiLipreiincludinge bnemstdimited to,

. cell vigbility and/or inhibit cell growh, to raise
certain colgp,ypg, rﬁf‘%’r%@é?re?‘tﬁ'ﬁ]caﬁ?ﬁ?or to induce apoptosis

and/ or necrosis_of the cell [00351 In still furthe
[0037] @?h?@bpm%ltloﬂ%afﬁﬁ additienal fRatvres R thsrIGIab L VARESD

manner GL 'i)tat1ﬁ1ﬁ vﬁll bS8 95pdrBnt@ PSR hverdRAwil IR Kedt ﬁﬂﬂe@stood by
m ni steri ng one or nore conpound and/or

referenca:tortboﬁlltqvungolﬂorpIfﬂetapipé eseriptianctieed dhconjnactiont vt the

he net hods include the admnistration of a
accompaﬂgig\% sﬁﬁrl%n conprising a conbination of a conpound of

Formula I, 12 WD 2007/ 095340 PCT/ US2007/ 004053
For nul a I-A, Formula 1-B, Fornmula I-C, Fornula |I-D,

and/or Fornula |-E with one _or_nmmre c%ﬁgr
t her apeut i BRIFhD PESGRIEVION QF THE KYGURES s nanner,

[0038] Sliigtli}eéstA-pB Ars Al h@dé}:ﬁét zﬁ{ &:QpladyA TR Riadility k&S suitable for
aspects, the net ods of present invention include

testing a@«bmﬁgpmngtsﬁ@ilapylecwﬁmw mﬂ@le@ﬁﬁa%ﬁha PERSeRigpyEntipn. Ina
prehmln!irg C#: }n@ ?ur’e']’% E&ﬁﬁ@ﬂrﬂs ke tdsRid 13 NI-dad sE@chHH kalihg Of Trp-p8

-Eis admnistered first in on
expressit D aftlls(ﬂCH%ermﬁé mesgured at 3&ie ekn a follow up assay (Figure 1B),

compounds were tested at various concentrations, and killing of Trp-p8 expressing CHO cells
(CHO/Trp-p8) was measured at 37°C. An ECsg value was derived from a plot of cell

viability as a function of concentration

[0039] Figures 2A-2C are graphs depicting Trp-p8 modulator-induced increases in
intracellular calcium as determined by a calcium flux assay performed at 37°C. Figure 2A is
. a positive control demonstrating that CHO and CHO/Trp-p8 cells respond similarly to 2 pM
Tonomyecin at 37°C in the calcium flux assay. Figure 2B is a negative control demonstrating
that parental CHO cells that do not express endogenous or exogenous Trp-p8 do not respond
to Trp-p8 agonists at a concentration of 10 pM. Figure 2C demonstrates that a Trp-p8

agonist induced a specific, concentration-dependent response in CHO/Trp-p8 cells at 37°C.
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therapeutic agent in a separate fornul ation. The

nmet hods al so include a cancer therapeutic agent being
waledorwesed first in one formulation, foll owed PYI/ES2007/004053

conmpound of Formula I, Fornula I-A Fornula I-B,

Formula 1-C, Forrmula I-D, and/or Formula I-E in a

separate formulation. [0036] Therapeutic nethods of

the present invention are particularly effective in

the treatnent of cancers associated with the

[0040] ﬁé@l{eeis@ﬂe@kl)t@fofﬁlbw woﬂgeﬁy ddiiam@mddmulh'amtg thht #iTHe@8 tagonist is
certal n._col on, ung reast, an rost . anc .
capable of WSROI N RSEANB TR AP R PR DR S SeUARLY b3 3 & dose

dependenf ni¥resent invention and the nmanner of obtaining
hem wi | | becone apparent, and the invention will be

t
[0041] @gﬁ{ﬁ fggge%@gfg gg%i%ﬁn% EREREISRER SR £H8 o Rih oW ReTOETrp-pS

tron, read’in conjunction With
antagonisasogthe WIRyviabgity essay BRISERb@HSTRNPWI I CIES/ Tnpm - ¢atsRES7C.
03 Fi_gur es - r L chi e: |
criorml @ o UL 5Aed 1 Lol ol BRI LG SRS o
1% DMSOliakcambaratiph ivgitls abddie nmiceotratiorTofe F-pd dgodmstorBheofiability of

i o S AT ST, SR e Pk

protected ﬂEe %a%%{ﬁ?n tﬁt?kfilﬁéﬂ’d‘w ofilo Taply Sf:ggoﬁidfhlfféﬂa$ﬁiedmsaﬁp¥;&l ‘
. a . a 1.0l ow up. assa re onpoundas ..

antagonis{i OMASBEY A AR BRI VE SREPRLRA L BRRo ) RETRY R Tgtive

effect andlis Bhd\Pn BERY 88 %ié]ﬁuﬁil@ SalthsiratiohdOHId RspB) Was measur ed
at 37C. An EC50 value was derived froma plot of cell

Rl s R g o
antagonistedujutha calciim divseassaynperfamed ai 37°C.nEHAYEn-uB sells were lgaded

with the %ﬁféﬂ'ﬁ&?%&@? g)&&%i:s&a&%&d éﬁl@ilflérg?:%eaﬁ ?l‘g?/acgﬁ{llfaij Eﬁ@ﬂmﬂifn response to

ure a’positive cont enmonstrat | ng
compoundi$ats Gti€maimed BThT inprg@8e teflicreseapenBumihilyaloeged GHD/Nrp-p8

| ono i n, At in the cal.ci . Flau
cells werq SRS RRVE0 bt Wi Wi iethe BRfRtraddl i1 bso
at 37°C. TatdeSninheds 1aker, ntagexist eas addedagehocslsorWhangalsouare exposed to
. Trp-p8 do not, respond 0. Trp- agoni sts.at a_ .
effective gylreBrions Grins g FR IS HRBng IS th aedrithras
significantlyle@edad @inGhated dl6geihér. specifi c,
concentration-dependent response in CHQ Trp-p8 cells

[0043] g{guiggs%A-%% 3O g]%%?s/ d%?i@iﬁg rEalts H320 01 LRAAPRA, adiRtRibdel

I'gure 3 are plots flow cytorretr)é dat a
suitable foetesting ant ¢hagaqterazing smeli-meeagedira P

invention. Mice were injected subcutaneously with CHO/Trp-p8 cells, resulting in the

imgodulators of the present

formation of solid tumors. The length (longest dimension) and width (dimension
perpendicular to and in the same plane as length) of each tumor was measured with Vernier
calipers, and the tumor volume was approximated by a formula for the volume of an
ellipsoid: 0.52*L*W?. When the average tumor volume reached approximately 100 mm?, the
mice were randomized into groups. In Figure 6A, the mice were administered a single dose
of either a study compound as an aqueous formulation, or vehicle alone, by oral gavage. In
Figure 6B, the mice were dosed repeatedly with either a study compound as an aqueous
formulation, or vehicle alone, by oral gavage. Tumors were then subsequently measured on
the indicated days. The data is presented as mean tumor volumes + standard error of the

mean.
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capabl e of specifically inducing apoptosis in Trp-p8
expressing CHO cells at 37C, in a dose- dependent
woreone9334f 0041] Figure 4 is a graph depicting BXEDRI0AT/§04053

results froma primary screen for Trp-p8 antagonists
using the ATP viability assay, described herein, with

CHO Trp-p8 cells at 37C. CHQ Trp-p8 cells were

exposed to compounds, at different concentrations, in

| % DMSO or 1% DVSO in conmbination with a toxic

[0044] Eigﬁhféemis raggrhptn d efictingl the-ph@neganicettratiine of seusirali doynpplunds, as a
MO e R TR

The compto{iﬁdst W&leqIelibRMedih dn%u%lfk‘ibﬁnﬁ]@ﬁﬁh Sdndafdmmis&ﬁsd &t ed
Trp-p8 antagonists (

An i nac
comparablasiase lpwsls dBlopd ras cejleﬁsél B gRRaied Fs bRt fpaed for
(huglevdghomn here for the purpose of illustration of the

assay. 100421 Figure 5 is a graph depicting the

I eeni,n Lets
oosst  SGFRBAEpI PR FLELLE L AR, JoirsBycaniagothe o,
compoundsinl smusine timadetoguift hodtlexpessing frppdi Micsrwery e jected
ea €N i C I i
subestan {48 DA RSB NGRS RO R LA, e
length (L{ Idngdst @ireaReigand Eudar @Vﬂ&lmdnemdgxéqﬁhﬁcﬁlqy-tp and grethesame

ed to 1 % DNBO or..an..ant a S
plane as R AARCh GERCENEF MBORET ST P ERED p manf v ees
appmmmmea iy @SfolRbiRY for @it RP0ReE analipadide 0. R8LEME. CWhbs thereem
ells were exposed to effective concentrations of th 4
tumor volalmeargeqheétappf%@mﬁt%ilw e @errggcsme f%mlf’méz%g’&’i? §E°“PS an

admlmsté[(‘@@eltlrﬁ:'r dRbhipond by ah 84LEsRE formahtic, bavesicRl d1088 ber .
Figures 6A-6B are graphs deplctlng results from
intraperitemeabjrdensionr gn thei ingicatadiays. Adli eoamosndypefeadministersd at

comparab%] 85?&%9&1& ZTH&O?WH‘ hﬁmg&ﬁféhﬁ v WeRsii8d DR AldateddaykNahe

I nve ce Wwere injected subcutaneously
data is prwented@H@i@ptug@r Gehlnses ¥ stendard ggor of theaneaper nat i on of
solid tunors. The length (longest dinension) and wdth

[0046] FW&A and pBrgre Igthpdllsldaplctmg dnecblasma h@lcgatmtup’pmfgseagal
red
compound§it geustop el RS BT TBI U S SAdpist o Clegs OB after 2

single ordl @082l Bhd €smpduhdéctetorllalissalved!lih amaqmebus GormRtlatioh® . and

aamiis g g e VB e A6 SRR B R b ndicar
tnnepouﬁggﬁagnﬁggmiﬂﬁcm@gﬁnwgre adm ni stered a single dose
ei ther a study conpound as an aqueous fornul ation,

[0047) %%MQAWWA 6ndl1 8R%re BYapRE akeplgﬁﬂ%&ﬁ efﬁeacyl%leawr@tréﬁd byheveral
wer e dosed repeate(ﬁé} ei ther a study

compounds ipe onutingsumer zepessed madst exprassingnl toopS. MHEE: W@realmﬁ?&ed
subcutang%usw @hin BB Frp-pB1sS redEhB iR B RAHRSESVENIJIG [IRRR M ERe

length (L; longest dimension) and width (W; dimension perpendicular to and in the same

plane as length) of each tumor was measured with Vernier calipers, and the tumor volume
was approximated by a formula for the volume of an ellipsoid: 0.52*L*W?2. When the mean
tumor volume reached approximately 100 mm?®, the mice were randomized into groups, and

- administered a single dose of either a compound as an aqueous formulation, or vehicle alone,
by oral gavage. Tumors were then subsequently measured on the indicated days. The data is

presented as mean tumor volumes + standard error of the mean.
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the indicated days. The data is presented as nean
tunor volunmes + standard error of the nean. 14 WO
wWQB7008%5840 PCT/ US2007/ 004053 [0044] Fi gur e HCT/ESH07/004053

graph depicting the plasma concentrations of severa
conmpounds, as a function of time and dose, in mce

after admnistration via a single intraperitoneal

i njection. The conpounds were all dissolved in an
aqueous fornul ati on, and adm ni stered at conparabl e

[0048] Bigare 1kisel gapIBHépldtlm@ﬂledaxtH eftdfidacyt ddrltrﬁlstrnbbﬂdm avexemmary

oi nts, . and ana for ve 0045] ur es
compoundi & Bising NrapReiiger ERORY R H e dFF R Ry s En de A sEe
injected sQchdiﬁ’)é%ﬁﬁB' w1&POH@)leScdl1@ 1@.:kmg THEpS, ltB@iiltnX@ﬁﬂ@é &imation of
expressing Trp-p8

solid fum@,l@b EIE!nedmlm §halopgesh d@l@m@ aﬁé gt s i 5@%@@@%@%ﬂ to
and in the dﬁh{%glhl%lgsqgn bF‘eathfon%r whE Sneab®ed WAtH Verni@@Bpérs, and the
mensi on h (W

di mensi on perpendicular to .,
tumor volam was anpeomamed tpsr afremada fasthe Holuate efaatellipgoid: Qs L W™

When the%%?ag(%gm %&uﬁ%l NN IAT apgﬁgmh% eS’éJgﬁnN ﬂ'iel'iﬁ?ceV@ére randomized

i'mated by ornmu ume
into groulﬁ, hnqbadmmlstereazithew smWeedpsp@éthrempquud@s av@numﬂs

formulatl?%, ﬁglc?eo { o;r(allln'%trvg%% S’?‘Qangg(gergttg& mbg ﬁgﬁﬁ? rrlg]easured on the

zed M Al St eF &
indicated dapgp oTinsldats iopreseabasmban tmetviobnmesot stagtiand| ezroglod tles mean.
by intraperitoneal injection, on the indicated days.

[0049] Bigur@ PIROABASh \¥epitiag theefFicacsednadnstratdar aldl exetndary

| evel s. Tunors were ubse uent | asu
compounf i Rt S <eROME AR POPLEF UL IER o Al A T model

was obtal‘ﬁ% GIBRSREbEL ﬁnd’ﬁéééllﬁr]’lQD rofddSorFanoldgdiAthe Eindterasy of
A and 9B are graphs deplctln h | asma

Washxngt@orso%crhophpfwgwme skhveeleagth (o jmepgion) gndawidtp Wo
dlmenswg gga':p ?ﬁguﬂﬁ) $€and fh thekSmbe PlAR 18@}!1 ScH ﬁgﬁm( WhOHes 3?ured

singl e oral "dose. The ‘conpounds were a
with Vemiessaiipees;i andh tlwrtumqm zolisné wasraprivkioratedibyia formmilaifer theaglume

of an elh% u? W& Ay tﬁg‘l n r%ia? Ca%rcsl%ﬁ%ﬁ{r%r@ohg?% e(ﬁ!gﬂ)g Zeel?jr 150

mm?®, thefngice d\remg admingdtered mmmngu RE8n amcam (ﬂortnlﬂEnm, é)y

. ..gr ictin i.ca

oy iR L RahY S 87 SR B Sl B Y il on
the indicakeddpd. THecdntaBpresenteeicdsadearstuliou tvaheaesst ytandard error of the
CHO Trp-p8 cells, resulting in the formation of solid
tunors. The length (L; |ongest dinension) and wdth

(S di mensi on perpendicular to and in the sane

[0050] EQ ID NO: 1 is the nucleotide sequence of a human Trp-p8 cDNA (GenBank

Accession No. AY090109).

mean.

[0051] SEQ ID NO: 2 is the amino acid sequence encoded by the nucleotide sequence of
SEQ ID NO: 1 (GenBank Accession No. NP_076985).

DETAILED DESCRIPTION OF THE INVENTION
[0052] The present invention is based upon the discovery that certain small-molecule Trp-
p8 modulators, including agonists of Trp-p8 activity, are capable of inhibiting the growth of
and/or inducing apoptosis and/or necrosis in cells that express Trp-p8. Without wishing to be
limited to any specific mode of action, it is believed that Trp-p8 agonist-mediated activation

of the Trp-p8 receptor substantially increases cation influx, which is correlative of cellular
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pl ane as | ength) of each tunor was neasured with
Verni er calipers, and the tunor volune was
wa@pprosEsmat ed by a formula for the vol ume of aPCT/US2007/004053

el lipsoid: 0.52*L*W2. \When the nmean tunor vol une

reached approximately 100 nmmB, the mce were

random zed into groups, and admnistered a single

dose of either a conpound as an aqueous fornmul ation,

or vehicle alone, by oral gavage. Tunors were then i
toxicity. I8 WEeGEEBElioveteas (ipg8antdgonistnaindabibit thahasal Kvel ens/er native

] . is _presented_as neap_tugor. .vgl unes. + st

seanc-indifed BRRGDT MaSBes o B T B SP eSledt o

reduced ghodAP: dBhBWIReld ok Sredsin thicatiopichhhme prdteinl ack of
efficacy denonstrated by an exenplary conpound in a

[0053] ”ﬁ]ﬂfsi fie Sﬁrﬁé@lrt Wﬂﬁ&{ ?i&vj&@@ﬁiall'—xﬁ%i@cﬁ& TrpR&Bodulators, including

expfession. Mce were injected subcutaneously wth
agonists afii@ntagonisty of Tragid avtivity paspBell pLeRIMpesHigensy inchding

fornation of soljd. S Lie T Sbdulator i
s P ST IO BBl o dtor i
combinatidAdwith oicxidﬂer ﬁlﬁf@p}ﬁﬂrﬂxaeeufmla]lye ncgtepjabbd casdehand/ierexcipient. The

. nmeasured with, Vernier calipers,.an . r _

present inygQ b PO RIS F OBy By AT TP LRSI ey Yo TP S
modulatof hhd 880bFmoks RitidnAR therMfeatic chmpaund augh dsufiexaplere cancer

hed i_.nat el 0 nmB,...the nmice. i )
esapet ity DA AR SRR h bS ol 15y BRI v

—

o

find utilitgri‘ﬁ n%%l:iﬂmtfeﬂ a@ﬁ'a_fli_ﬁg EI‘ﬂpl-@eLiﬁediﬁﬁﬁﬂ mia:) irdhux iora ceihinethwds for
. . y oral gavage. Lunor s re en s eguent
inducing apentpEs apd(ar Berreds Hhg soll ARV YA P oéﬁ Rrdhis %%at%g?w §leases

as nmean

associated WIBY THRb#! BRSredsicl MORRLE, 80 A6t IRhitédd, bB@Rrs, shdlddreast,
Figure 12 is a graph depicting the efficacy

colon, lunip apd prodatedamsersand exenpl ary conpound in a nurine

tunor xenograft nodel expressing Trp-p8. The LuCaP

tunmor nodel was obtained from Robert L. Vassell a,

Ph.D., Professor of Uology in the University of
Definitiof@shi ngton' s School of Medicine. The length (L;

ongest dinension) and width (W dinension
[0054] ﬁ%ﬁ&l}g Rl 88 nfdupiéhs? FefbRRofiasivedy féoragounds giltigh afe small-
eac

tunor was neasured wth Vernier calipers, and . 1
moleculet sgonistwand ypganistyihet hingrte ansreitber 195Tea5e Fr IRIFRSH-JPoRFRVELY:

Vil f | P58 iagoni tdfFoRvalaAgEormula I-
e s i 0 Rl SR o har Tommaretpe s
A, FormulerleB dérimils 1-65 Earmule 1 dreamuds -Erpng fhe erivatives

L ! 2 | i 2P %ol h, FOineak 105, Fopiee BCHRyrmul
thereot. ;Igr?% %&%}gg)gls*%)rfrfolids V\g%g%{()fﬁﬁggﬁgabsequenjl measured qn e
I-D, and Foemihdi-E anaycheieepdily Synshesized and oparsionized by @ skllgd artisan by

employirtxéJ &%rmgt?xlogc%ﬁy gxﬁrtegs'f}d ﬁo@i&rdr}%&eiﬂfanw as i€feldily available in the art.

[0055] The phrase “activate Trp-p8” means agonist-mediated activation of Trp-p8
expressed on the surface of a cell. For example, within certain embodiments, agonists of the
present invention, when contacted with a cell and/or administered in vivo to a mammalian
subject, activate Trp-p8 thereby facilitating the influx of cations, such as calcium ions, to
such an intracellular level and/or for such a duration that is sufficient to cause toxicity to the

cell as evidenced by a diminution in cell growth and/or an onset of necrotic and/or apoptotic
cell death.
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[0050] SEQID NO 1 is the nucleotide sequence of a
human Trp-p8 cDNA (GenBank Accession No. AY090109).

WO O®30YS38EQ | D NO 2 is the amino aci d sequencRCEOS®OB4053
by the nucl eotide sequence of SEQ ID NO | (GenBank
Accessi on No. NP 076985). DETAI LED DESCRI PTI ON OF THE
I NVENTI ON [ 0052] The present invention is based upon
the discovery that certain snall-nolecule Trp- p8
nodul ators, including agonists of Trp-p8 activity, are

[0056] Thesdvieadiphatit atnirte” mpanhie sybssimted oitromm‘t@n vihredeiniany

d/ I
L R L P L ey
oo S el B S bl e o

stated, a straBsH dR brAch¥d thuih &RT98liCRYdreBarbsi Fk@i\ , ¥ht&hbingtion thereof,
correl ative of cellular 16 WD 2007 09534

which maychy Tullyceturaied.onano eosqlymspturgted pad cop trwélfdedb|ané paytivalent
groups, h’éﬁg% e Hulﬁgeta&tc%ﬂﬂﬁ' RbAs 88Agh B Bid 8, hanal oh&MPlen carbons).

native I gand- i nduced acti vi tﬁ/ of endoﬁgﬁnous
Exmpleﬁwﬁsap&a@dthxﬁmqa&pmmp@m inglyde arprpstshgh as mgthylieshyl, n-propyl,

d t
1sopropy1£ gﬁlﬁ? Eﬁ&WlPObQ{t ¥ %e?n%tﬁoaggcgﬁ)ﬂ%? )tgglcqﬁﬁéﬂé@)eg@)rl]t
cyclopropyimetityil drorpologs amislsmmmtsl ofnfvlr examweTnnaqn&'lrmhax)dt wthsptyl, n-
octyl, ané@lﬁlgﬁdl 591 ngsg%ga}tgé Slgaggrﬂ%}giﬁa(?r? e/ agvtir§$ ﬁ%er‘ Ll?lggesdouble bonds or
triple bondeA maﬁ@w&s dRainsgiorpasilkylgpsupcinoiude simgd, Dpeopenylyorayl, 2-

sopentrgf S BT S TR R ot by TR 90

-butynyle&ﬁaﬂs@m’rgheﬁﬁtﬁnolagemoﬂneﬁsentl on al so provi des
conbi nation conpositions conprising one or nore Trp-p8

[0058] TRAYEAL @e[lké‘nﬂq" 8t briRihRd %‘E‘ dihbiABREd HRRHERBN Lifains containing
compound such as, for exanple, a cancer therapeutic

Oneorm@l@a@rboansb%dﬂ’ddgban@rs and conpositions conpri sing
Trp-p8 nodulators will find utility in nmethods for
[0059] dtiterat I'algyidylprefersie biachel canntyandheflihydrdcartmngdialns containing

net hgds fo i nduci ng apoptosi s and/or necrosis in a
oneorm%rgﬁaroboé’écﬁéf’?t%@ ﬁ%’l’%ods for the treatnent of diseases
associated with Tr 8 expression including, but
[0060]  |Tig;teray elgylee nee el o pspao kﬂn8§§( SUbRHHR qﬁﬂﬁagwmt

group deRVEP irdhart ANGHE, Bs e%ﬁ?l(ﬁéd W‘SCHZQQQQ]HZ_@BE 4 el)@lcaﬁlypalpﬁlkylene
modul ators" refers co | ectively to conmpounds which are

group will haye frogp L de ft eathgn atoses wifhhare SQURE §9‘§ng HQtor Bpwer qagbon
atoms befhrefd R in tREPRESR ifenfEE R20Ewef ARPPUri"¥URhf alkylene" is a

shorter chain alkyl or alkylene group, generally having eight or fewer carbon atoms.

[0061] The term "cycloalkylene" by itself or as part of another substituent means a divalent
group derived from a cycloalkane, as exemplified by cyclohexylene. Typically, a
cycloalkylene group will have from 5-8 carbon atoms, with those groups having 6 carbon

atoms being preferred in the present invention.

[0062] The term "alkenylene" by itself or as part of another substituent means a divalent
group derived from an alkenyl, as exemplified by -CH=CHCH,CH,--. Typically, alkenylene
groups will have from 2 to 24 carbon atoms, with those groups having 10 or fewer carbon

atoms being preferred in the present invention.
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the activity of Trp-p8 in a cell. Trp-p8 agonists
i ncl ude conpounds of Formula I, Fornmula |- A, Fornula
wo 2@7/0953u0ul a | -C, Formula |-D, and Fornmul a | -BCEHOS2007/004053
chem cal derivatives thereof. Trp-p8 antagonists of
Formula |, Formula I-A Fornmula |I-B, Fornmula |I-C,
Formula [|-D, and Fornula I-E nay be readily
synt hesi zed and characterized by a skilled artisan by
enpl oyi ng the net hodol ogy expressly provided herein
[0063] "Hfédcéﬁﬁs By, T Bdkylaimanddblkylthiv" trhfer & those gﬁﬁmspa\ﬁhg an

‘activate p8' st - nedi at e
oyl group QAR BN BB BEL A B EP RS By PP B gen,or sulfur
atom, resp%@’d&ely FSfmﬁé&%ﬂHﬁ@teﬂW "By 8@l 18 ussdbiadi ¢onvesational sense to
oni sts of resent i1 nvention, when contacted
refer to ~NJRH wherelr tharRigwripa sen b ecpmg oF FLGFont HkYLERHPRI i an
subj ect, activate Trp-p8 thereby facilitating the
[0064] Thnef et "héteralliyd)idy issetftor is combiviatiom MG Hhsancther temsmeass, unless

otherwise S‘;gx%?cf teﬁ)? ?.'Sal %ﬁtvo%l br?nrclvﬂ/eg E{ILS Mo %&%hc ‘fﬁgg#{cg;ﬂo‘ﬁn b1h§tlons

ause toxl Ci as evi denced
thereof, fullly ﬁt\ﬂaﬁdmtcbmammg trehd 1 g bv]bgrew]@ﬁ unsatwatinrs eonwfting of the

RSN T %%3@%?@%& s o e o

con51st1ng ‘o a)m A8il £hdasYi and’ wmansheanﬁm@em hdl b\ﬂ(ﬁlrmtbms gmy cqltmnally be
ein any_ substituents, r th

Lt
oxidized a) T BIREER GO By SRpRI Y o 16 Biefpie 0.

N and S rh&3/ B8 platdeydt.anyBitelibs BbditidH ofthe [h%fei‘oaﬂfcylagiﬁhﬁen'he heteroatom Si
substi tuent, neans, unl ess_ otherw st at ed,

may be plgeactat Ry Ropitionan WsbeEIRalke] SrPe ERIdng i RoSiioB gt which the
alkyl grold i94RacH¥d t6 MOLRiARR of B BfeculeMEGhpI8YinbRidE W AH,--CH,--O--

aturated, nono or polyunsaturated and can incl ude di
CHs, --ClamprmNvaém—C@rd@lﬂs-Nma -rCHhe-GHebRr-Cil-EAbhokHe
—S(OF:- giqy S -§ 4 ScAme.-$RC --CH,—CH=N--
CH, S(Oﬁareg%hs) 2 @fiaz (ﬁ(bg sat ur at ggﬂhydggcar%oﬁﬁgr oups
OCHj-, ande CHERC Hyr N(@Jsls)st(éﬂis a@p mtewg/hetemargxns mayhegppbecutive, such as,

{
or S REBY gy ot Mo By R 8861t
"heteroallt}dh@ieagmeegdups dmerlbed)fn, mbn:r d@aahqubw asy -hpmncpqycloalkyl " The
term "hetimg { 't' a 1@?&{%{ ’a@p% OF other su%stltugn x{'xléa?ns dbtﬂvalent group

one avli ng one
derived fiégiheteroatkydisasixemiptiifipll &y baTids- CHx—a&%CH&Chb--LM&E@H&t-S}d

CH,CH,-- llgg%l ?é‘n;? > }%T%rbg]?(g v %%ps A Oge a%ﬁneags;cft ch’upy either or both
of the chain tekmAniD SHIPHirSRY, fbr al& 1|&M61 %hd h&ter(ﬁxlllcblaidalﬁﬂ{iyg gtoups, no

3-butynyl, and the hi g honol ogs and i soners. [0058]
Oﬂentatlovrf{ft't“é}lﬂlf‘nélgl(@iﬂl1slm@é‘ﬁ%t es branched or unbranched

hydr ocar bon chai ns containing one or nore
[0065] The bom sybosfats ththeshergups derived from an organic acid by removal of

the hydroxy portion of the acid. Accordingly, acyl is meant to include, for example, acetyl,

propionyl, butyryl, decanoyl, pivaloyl, benzoyl and the like.

[0066] An "activated carbonyl" group is a carbonyl group whose electrophilicity is
enhanced as a result of the groups attached to either side of the carbonyl. Examples of such
activated carbonyl groups are (polyfluoroalkyl)ketones, (polyfluoroalkyl)aldehydes, alpha-
keto esters, alpha-keto acids, alpha-keto amides, 1,2-diketones, 2-acylthiazoles, 2-

acylimidazoles, and the like.

19



[0059] The term "al kynyl" refers to branched or
unbranched hydrocarbon chains containing one or nore
w@ 200b0953¢@r bon triple bonds. [0060] The term "BCRYS®NBI04053
by itself or as part of another substituent neans a
di val ent group derived froman al kane, as exenplified
by --CH2CH2CH2CH2--. Typically, an al kyl ene group
will have from1l to 24 carbon atons, with those groups
having 10 or fewer carbon atons being preferred in
[0067] Thetms'eyrnozﬂhyle rahd Jheteracytloakay "abkylhemsmﬂvesmm combination

. al kyl ene ter. | Vi r.0 u P,
with othef e e, g M BR s stoep ot e R e ot
"heteroalﬂﬁetrﬁgidéhv%lyf b?ﬂﬁtk%ﬂaﬁ@?for fhytegd@elcfall@ﬂ eﬁlSetBta)ﬁtom) tan occupy the
anat her substituent neans a diva ou
position demdisntheyiamiEl S atachdie s Tormesensspt BcrBicln Exgmptes of
cycloalkyTYtEEh?@é éﬁé})o&ntﬁy@cﬁﬁlekyll ?fh‘ircﬁih@k%y\l\"j -byd1an& ehiyR ey Elokeptyl, and

bon hosé groups having 6 carbon - atons

the like. Exveam@eqw@ffé‘?rpewl@ai@heclp\ﬂéée(ﬁtz $,ﬁxﬁétﬁ@h>@ﬁ0p>[rtstyé)z]l m@dlnyl 2-

poeridin RN il SoLipR0y 01, SRCh GlmamRt
tetrahydrafuk@n§yl, tessaleydeotpidnt 2-ot) teyahy@rotiieGH2 02 -piperagivyt drpiperazinyl,

and the Ii | kenyl ene groups will have from2 to 24 carbon
ons, wth those groups havi ng 10 or fewer carbon

b WPr rred,in the resent i nvention. 18.\WD
0058] - S8 Fremsa Ay BeThtiantin PoSiRErr anaspRTHE St PR bR
mean, unledk KMe¥wise stalddy h Iorae, cﬂm&me@l blothink] &' iodifeaitorhoAttitisrally,

roups having an aIkyI up at ache
terms sughetvg FRgEIH gtaﬁ%nwemeteuvgugwea@ u%rﬁaﬂ% @‘é‘{‘]POIHﬂt‘P‘ES’QHWI
or sulfur atom respectively. Simlarly, the term
[0069] Thiedtrky|'aamt, hemployed skameion imcephination @Wéill otherfeans (¢.8., aryloxy,

arylthloxgi, irgrfagl%ﬂ)r %Bél leﬁ@gﬁgtvglssé Q?B%G% Q%%tﬁ%?%%u&ﬁ%ﬁ%@m be a

single nﬂjgimtmmlﬂald«yﬂgs '(upyo threetifig)which @mﬂuﬁﬂhﬂog@ﬁhewl hinked covalently.

The tenna?xg%r%ar%l[' S ﬁ?netg I;n%}lg%%‘%%atg \Mhic’c% éson?glﬁ %‘on?zero to four
heteroatdmyeltddoféin Ni,l’ O cads netiereinghe himfgem ﬁmd ﬁmﬂlﬁhtyatemts aread¢pgtbnally
nt ai ni n es. of aturatio
onidize gy R B B b, iR A B2 AT R s can
be attachbd &fﬂf&ﬁ&nﬁﬂd?héﬂﬁe medlesatiooBgise heettorhs Nﬁnt—lmaltgfgoai@mples
consisting of Q, N, § ere n t
of aryl angeterophil EroHnS ﬁ%CIH‘Z?PIIa%’tY? glnatﬂf@‘)ﬂ bv& é‘gmaﬂ%t*y Lpapyrrolyl,
-pynolﬁl 3Jp9ﬂ61y1 t@b aeatypm ﬁfﬁﬁda@dlpl aq&hhaedpﬁ gyrabknizethzolknes-
er oat on( may be pl aced at any
oxazolyl; %pbmsdf’r Mxloﬁrozsaquﬂéﬂetweal Ié‘yts%%’% S igazolyl, 2-
thlazolylhﬁttlﬁﬁi’tﬂ?f)@tﬁiazofﬁ‘b Rgyphageg, @-Ithléﬁ‘yl PAgichiOn- Iﬁfrldyh% %yndyl
het'er oa group, 1ncluding t posi tion at whi ¢
4-pyridyl, 2-pyrimidyl, 4-pyr1m1dy1 5-benzoth1azoly1 purinyl, 2-benz1m1dazolyl 5—1ndoly1
1-isoquinolyl, 5-isoquinolyl, 2-quinoxalinyl, 5-quinoxalinyl, 3-quinolyl, and 6-quinolyl.
Substituents for each of the above noted aryl ring systems are selected from the group of
acceptable substituents described below. The term "arylalkyl" is meant to include those
groups in which an aryl or heteroaryl group is attached to an alkyl group (e.g., benzyl,
phenethyl, pyridylmethyl and the like) or a heteroalkyl group (e.g., phenoxymethyl, 2-

pyridyloxymethyl, 3-(1-naphthyloxy)propyl, and the like).

20



al kyl group is attached to the remmi nder of the
nol ecul e. Exanpl es include --CH2--CH2--0O - CHS,

WO 20HA953@H2- - NH- - CH3, - - CH2- - CH2- - N( CH3- ) - - CH3PCT/US2007/004053
--CH2--S--CH2--CH3, --CH2-- CH2--S(O --CH3,
-CH2--CH2--S(0) 2--CH3, --CH=CH-0O-CH3, --Si(CH3)3,
--CH2- CH=N-- OCH3-, and -CH=CH-N(CH3)--CH3. Up to two
het er oat ons may be consecutive, such as, for exanple,
--CH2--NH--0OCH3 and --CH2--O-Si (CH3)3. Also included

[0070] Ed4thid¥ehd SdVe terdag @g0lakissil," "hét@rdalliqééagd tarpR') deesmeardd éol include

both Subsmmﬁjtéq&%é%gé aslél:qlgcc? oW st%fépg 161%1(:(2 %rlg?lsl ?{ef‘gxﬁgg P]\gl?;hltuenm for

h gp (A€ B V{Eﬁﬁl’b%kﬁvdl val ent group derived from
cach type BRIl o rml i £ 6d by -- GHD- - CHD- - S - CHRCH-

[0071] §lur1)st1tueg% e all&%ef lkﬁ'_%r 8% s (@ Hélu@ﬁ&%&%l %&ﬁh&@em

er oatons cCan py el thér or
referred td malkbﬂ&nm dllemiyl, MetercﬁlkYknﬁ,lheltfhealkelﬁ)dr alliyiyll exedoadlad.

heterocycrqaﬁ.ll%rloal g‘%ﬁ}%& 1 {i‘ﬁg{é?oe rcf)o%%gp c?ﬁ%%ltag}rr%n@b;a@py%rgﬁpg ffected

from: --OREEY S-NR, #NOSH{ O4-DIRR ", deSR Yy ethldgenm-8iR B BUN-OCAOIR', by

COR', Kgr bR R agElo Rtk PN R Rk R LR -

NR"C(O)aRet NH--C(NHBENW|—7NR‘GO¢I-IQD1—NHI$C-MQ¥C(NHQ)#NRJW -S(O)R,,

enzo and the |l'ike. [0066]. An "activated car%ggi/ here N
S(OXR', gBPEdp €AY Bty N Qp B WRBE RS BE g RePite (£ + g Where
is the tota‘? ﬂt%&egf @a§bc§h z{t@ﬁl’d |11t1 s@h gtﬁﬁ IR 9RPend R Bedthdndepepiléhbrrefer to

of the car on¥ es of such _act.iva

hydrogencmmﬁtyqutegﬁféuﬁg)aﬂw a@%bptyfqaélaflo'grswm%é@ﬁﬂsw Sibstituted with
1-3 halog%?@h)ﬁ&hﬁéﬁftﬁ@d éﬁl(&l]) @ik@ﬁgw FicalkbRP ?‘é S}ifﬁt& &ﬂ-ﬁllsc‘;)alkyl groups.

eto aci d keto am et ones
When R’ amaay |atmatsazbe<b® the same yitrogeneronethey sar be Fempined wiitythe

49 0 NiRer & g
s SGPUSHTRN, BT AERRIOMORY LoD Yt g
include 1+;ryrmmﬂmyh aﬁd érmonphbhinylt Hromt t@p nbover diseussiontof substiduents, one of
s i oS0 SRR G 0 08 U BB
haloalkyll{elge-cCy £araat RHLCFH dﬁétaeyb(&tg)m -CaD) s u@(Q)ﬁ:@;, -

positio whi ch the heterocycle is attached to the
C(O)CHA Y3 r?ﬂartheoll‘k‘?)he mol ecul e. Exanpl es of cycl oal kyl

(00721 Similiprrekaityns &yhe RODENES VA HEATd RE SR fogt -
halogen, 1f01*\i*et2€{5c‘2€é))}1ti‘e ??\gi;w' igrl U-d@ --CN, --NOze, r—-l%(l)zrl]z' —~CONR'R" -
C(O)R,, p@@éommm R BIRS o %ﬂ@/ &)ﬁmr- HCAOIN Ko N
co-fATEOR MELAPBISINEARE o, SO, SO, -

R“--S(@bt--tPé,hny, ot GHLES pptilucro(Siipenalony: andzzeg%pr@. Gyplkyl, ina
number ranging from zero to the total number of open valences on the aromatic ring system;
and where R', R" and R™ are independently selected from hydrogen, (C;-Cg)alkyl and
heteroalkyl, unsubstituted aryl, (unsubstituted aryl)-(C;-Cas)alkyl, and (unsubstituted aryl)oxy-
(C\-Cy)alkyl.

[0073] Two of the substituents on adjacent atoms of the aryl ring may optionally be
replaced with a substituent of the formula --T--C(O)--(CHz)q--U--, wherein T and U are
independently --NH--, --O--, --CH,-- or a single bond, and the subscript q is an integer of

from 0 to 2. Alternatively, two of the substituents on adjacent atoms of the aryl ring may
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and the like. [0068] The ternms "hal 0" or "hal ogen," by
t hensel ves or as part of another substituent, nean,
w@niloenss3ad her wi se stated, a fluorine, chlori nePCT/US2007/004053

brom ne, or iodine atom Additionally, terms such as

"fluoroal kyl ,"” are nmeant to include nonofl uoroal kyl

and pol yfluoroal kyl. [0069] The term"aryl," enpl oyed

al one or in conbination with other terns (e.g.,

aryl oxy, arylthioxy, arylalkyl) nmeans, unless
optionallyBdeplics® withai lstitdenteofane foreda bet-H(Okkt-Bakivdierciam bad B

. a . single ring, or ltiple rings ( to thr [,ngs) .
are indepeRdeRtly &l usty-1 o neRs r"%ﬁk‘eagg‘&?a? é‘%ﬁ%&ﬁﬂ TiRE @ single
bond, and'r8§ Bk ihtEE& T Hovh 1 tb 3. CIRIYS the sinBld BLIRSs bi eifetne Mhg k6 figmed
~which contain fromzero to four he eroatgqguﬁglected
may optioppldyrbsirerdacedreitisa dowlp dpads Rdterativale AV AY the upEftuents on

] AU HeSrPRiALRBY bijtioRatlyhZRPiacal dithesubstifu@Best the formula -
adjacent aat oﬁ?s) ezdrrgl opﬁo%a?ll?/ qlﬁ% ergiaged. 1TheS "het er oary] "

(CHo)s-Xgr(6hy--c whereseandk trage indgpensiopty inteaers o SiompP tq feand X is O, -

NR"--, -0 egrthe_ tf hal to stifuEhi RNE -ONROPARS.-
R 0 R 6 B P e pe Nl S R RO
S(0):NR'+-in aglhttieg fron? hydipperhet unsmbtﬁtpte@(ﬂl;cdalgylr rolyl,
2-pyrrolyl, 3-pyrrolyl, 3-pyrazolyl, 2-imdazolyl,
[0074] Asiubtdiaeeiny the tpyoh dRdtenphton?! XAl Y inclidemxggert (0), nitrogen (N),
2- phenyl - 4- oxazol yl, 5-oxazolyl, 3-isoxazolyl,
and sulfog(Ps oxaz ol yl, 5-isoxazolyl, 2- thiazolyl, 4-thiazolyl,

5-thiazolyl, 2-furyl, 3-furyl, 2-thienyl, -thieng} )
[0075] ﬁhgmﬁigh,angawppqﬁ}//[ e’lcceg_tgbl)c;rsiagﬁ is 11293'5)}1; ¥q mcg.sgip ’salts the active
compounés' gﬁ'ff(‘)x‘ﬁhﬁé{ I FRiREE AL RLARALYLB, FUHUYI-C, Formula I-D, and Formula
-benzi mdazolyl, 5-indolyl, "1-isoquinolyl, )
IE that as: prepayedl nathytelativelyunansxdr peigls or baspsi drpgadingpp, the particular
substituer?t?] %ﬁr@%ry the B ogﬁ()fhudége:liyéd heretd S MR §f fHafmeasicaly

above noted ar ring systems are selected from |
acceptable hesqadsiitiorosalts dudugs. St aresoh dimitadeint S0dEBCPIt BT BRI,

. The rm"aryl al - I: roups
ammonsuf S b Sl iy B Sl g, ofy 007
pharmaceakikaily gecepiablemcid addigor yilts inpludednityare nggylimitsd toethepe derived

. and the Lik or het eroal kyl gr.oup. (-e.d.,
from inosBfe sy ottt bR s R aktont -
monohydBogdencardphichphaxpkdtic, apytohydnsgetibhodphka}, diR@drdghosphoric, sulfuric,
monohydERREL g TdoR, O ENRGOros Rt PEb e e Siel F Josgits
derived fRMErdIBMHly hontoRiv d#ganic Beidb likehsétid, ptadordadsobutyric, oxalic,

. unsubstituted fornms of ,the indicat groH . greferrﬁp .
maleic, maleue, Reepics sucsIic. SHbeiG WaaE e, RAtRN Cablt 5}% PRggeswonic, p-
tolylsul fdR&d, ‘%Wric{ QR 4dd rthsddshemicsaddmetiire. al kyl  and

het'er oal kyl groups (including those groups often

referred to as al kyl ene, al kenyl, heteroal kyl ene,
het er oal kenyl , al kynyl, cycl oal kyl,

Small-molecule Modulators of Trp-p8 Activity

[0076] Small-molecule Trp-p8 modulators that are suitably employed in the compositions
and methods of the present invention are exemplified herein by compounds of Formula I,
Formula I-A, Formula I-B, Formula I-C, Formula I-D, and/or Formula I-E disclosed herein,

and derivatives thereof.
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het er ocycl oal kyl, cycl oal kenyl, and
het erocycl oal kenyl ) can be a variety of groups

waelgotsd from --OR, =0, =NR, =N--OR, --NRRUS2007/004053
--SR, -halogen, --SSRR'R"", --O0C(OR, -- C(OR,
--Q02R, CONR R', --OC(ONRR', --NR'C(OR,
--NR --C(ONR'R'"", -- NR'C(O 2R, --NH-C(NH2)=NH,
--NR C(NH2) =NH, --NH-C(NH2)=NR, --S(OR, S(0)2R,
--S(0)2NR' R', --CN and --NO2 in a nunber ranging from

[0077] TEkuspir ong ahbdc)lmem eheprisserit snvention previden s -mylecalty Honp8

ot ST B S e oDy PR GRS o

following/Fir@futal: Kyl , unsubstituted aryl, aryl substituted with
1-3 halogens unsubstituted aIkyI, al koxy or
t hi oal koxy groyps, or aryl-(Cl-C4)al kyl groups. Wen
R and R' are dttached to the sanme nitrogen atom they
can be conbined with the nitrogen atomto forma 5-,
6-, or 7-mepberet\ring. F(F( exanple, --NR R' is neant
to includg 1- pyrrl i di nyl and 4- nmor phol i nyl . From the

above di sculssi on of uent s, sone of HSkI [l in the
art will unte hﬁ@m&ai'?w is meant to
i ncl ude groups such as --CF3 and
--CH2CF3) and C(O CH3 -C(O CF3, --

C( O) CH2OCHS3, [00721 SiRilarly,

substi tuent s e aryl groups are varied and are
selected from - halogen, --OR, --OC(OR, --NR R
wherein R riSRelected Brgm H @l\lkyl he‘t@alkyl, @mﬂkyl andai qsr, Rjand R together

with the &Rkn gneal % rm a cYcN'gl_or ﬁe%h%&lﬁﬁro@%%%s'z}torﬁﬁ
- - NH - C( NH2) =N -S(O2R, --S(O 2NR R,
Ro imle%(tgt @})ga and arg@kyl' CH( Pﬁ]))Z (O
perfluoro(G - C4Lal koxy, and perfluoro(C]-C4)al kyl, in
R; insaiesed franalkyl, hetstaader ndaryladktlot al nunber ~ of
open val ences on the aromatic ring system and where
R4,is Rleaad! it Hasalkyl, hetepsaikidnand/arytdliedt aafl f r om
hydr ogen, (Cl-C$)al kyl and heteroal kyl, unsubstituted
®;\hd R,upsethat withtiechiabyén gloGh-f6i4h ahkiibhatanadnine.
(unsubstituted aryl)oxy- (Ci-C4)alkyl. [00731 Two of
[0078] WhRhiBULRidd aﬁmﬁnﬁﬁtsadieaﬁ@d&ht lveABordprovites afnﬁll-rhblﬁglle Trp-p8

opt i onal repl.aced with bstituent of t
modulatcﬁ'g)grpﬁ',ngairycs {l;(e@clf pl. )1 4he @nall rr\)gﬁgq»lé?qqmq} ugﬁ gogpgppds of the
%@ﬁﬁgq%ﬂy--w—k- --0--, -- -- or a single bond,
followm%g the subscript g is an |nt eger of fromO to 2.

Al ternatively, two of the substituents on adjacent
atons of the jJaryl ring may 21 WO 2007/ 095340

PCT/ US2007/ 004053 R R
4 5
A
H
N l \D
|
A\B/C

wherein A, B, C, and D are independently selected from CR; and N; wherein at least one of
A, B, C, and D is CR,; wherein R; is a member selected from H, alkyl, heteroalkyl, aryl,
halogen, arylalkyl, R¢O-, and R¢S-, wherein R is alkyl; wherein when two adjacent of A, B,
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optionally be replaced with a substituent of the
formula --A--(CH2),--B--, wherein A and B are
wo pabepessdent |y --CH2--, --0--, --NH-, --S--, PECBUS)007/004053
--S(0O 2--, --S(0)2NR -- or a single bond, and r is an
integer of from1l to 3. One of the single bonds of the
new ring so forned may optionally be replaced wth a
doubl e bond. Alternatively, two of the substituents on
adj acent atons of the aryl ring may optionally be
C, and D helRg etk tid Ro’a nsaybsimbine i foyfn 4 sieglecwyhi becloalkyl, or
S--X-- )t--, where s and t are independently
hetefocyci‘%%‘)d&@lpé?gﬁ%m 0to3 and Xis --0--, - -NR --,
--S-, --S(0--, --5(0)2--, or --S(0 %ﬁ%:-. The
Ry Boelactrarfrorry Hi aikyl, Referoalkydhpryl, ‘15‘3 egﬁ Lois
sel ected from hydrogen or unsubstituted (Cl-C6)a

| kyl .
Ro @s7st]ects] Tnsmalkyds ketaroatkyd argls arylalkyle rNBrG()-i %J(Qég{ﬁtz -O-, -
t o.j0cl ud e o Rl
st S8 E-REYEckGh ngiL PRAR Olted 5 AR, Rt

aryl, and BB@&dlkylt 0 i ncl ude salts of the active conpounds of
Formula I, Formula I-A, Formula I-B, Fornula I-C,
RQ G tdd FomatYOhRE-MulkdH, alylEiklh) ahd deerquliefanhereiti Riis
relatively nontoxic acids or bases, depending on the
selected fiempiailoh ppd hetereadlkYls uent s found on the conpounds
descri bed herein. Exanpl es of pharmaceutically
Re depieditdefrbasy, alliyl, hiewroallayl and srylalled; anslit are not
limted to, sodium potassium calcium anmmonium
@y @adiRe togdther, witha threesirogersgiloup form en Biphaticreinhiae. sal t .
Exanpl es of pharnaceutically acceptable acid addition
[0079] ?ﬂitﬁiﬁ_&ﬂ@iblﬁigmpbdi'y_ g@hﬁ)_oﬁﬂdshéigﬁ‘drhﬁﬁahl 1-a, HlE@ﬁE Rejé HyRgl
. frominorgani c_aci [ roc ri,c roQr am ¢ .
comprisciy 2y 1145 4 G RSRS 1 SEHIEH ARUGERCAY ot SsERORPEpropionyl
and 3-hy@RRBUIFHPIRNMRNGRRRQN fr6m 1 bhY HicBRNOR phhiprises IURS 3114, 8, or 6
nmonohydrogensul furic, hydriodic,_ or phosphorous acids
carbons; gpd{ox Re 13 setectecyFopemethed vy methylyulfanylyphenybpandridm,
relatively nontoxic organic acids |ike acetic,
[0080] Fxepiplified hetesm et somipounds af FermuladiAe cemprising @i group selected
enzoi c, sucei ni S ri f i n L B arrine. S
from 2-(ARFR Frop ST BiRY P bl p TR oA FRAS B2 amino-5
methylsul anylaplienyl, Te@Zhantoutthoxy)enapatichlanh2-yl,i 2¢€-amino-ethylamino)-4-

methylscligy oty b Ao A s b PR Lol

butyrylai{fe)- Ay ethoRy {phen o A sinkino+3shydrady-peigiaad amind)Hemethoxy-

phenyt, DR rot B R A AR GRSl S B R e, >
(2-amino- 50k 86x§-gro Plonglaeiins)- Faidthibd:ey-bhdnylli 25 (1-améth-aest@iamino)-phenyl,

and derivatives thereof. 22 ) .
2-(2-amino-3-hydroxy-butyrylamino)-4-methoxy-phenylamide, and 2-(2-amino-

acetylamino)-4-methoxy-phenyl.

[0081] Within alternative related embodiments, the present invention provides small-
molecule Trp-p8 modulators and derivatives thereof wherein the small-molecules include

compounds of the following Formula I-B:
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WD 2007/ 095340 PCT/ US2007/004053 [00771 Thus, in one
enbodi nent, the present invention provides

w@ el io93swd ecul e Trp-p8 nodul ators and deri vat PUBEES2007/004053
t hereof wherein the small-nol ecul es include conpounds
of the following Formula l: Ri RBH R N YI O R4
wherein R is selected fromH, alkyl, heteroalkyl,
aryl al kyl, and aryl, or, R and R2 together wth the
nitrogen group may forma cyclic or heterocyclic group
of up to 25 ajons; R2 is selected froqﬂaryl and
aryl al kyl; R3}is selected from al kyl et eroal kyl, and
aryIaIkyI; (s selected fromH, alkyl, heteroal kyl,
and aryl al ¥l R3 an@®.R4 toggpher mkth t he
ni trogen group fofm an allphat|0/a ne. 'RRO781 Wthin

nventlon provi des
smal | - nol ec.g and derivatives

thereof wherefn the s cule Ni ncl ude conpounds
of the folloyng Forliula |-A) RANRs 11 31 NH
YI I 0A_2~8Cwrein A and D are

i ndependently select ed from CR2 a N, wherein at

| east one of A, B, C and Dis wherein R2 is a
menber sel ected fron1H, al kyl, heteroal kyl, aryl,

aryl al k R60-,.. and S, rein R6 is
wherein Pallkﬁqec"% Boin 1 oikeh hetfgoaly a e a“éfafﬁgﬁ‘é!? 23 WO
2007/ 095340 PCT/ US2007/ 004053
R is selected from aryl, alkyl, heteroalkyl, and arylalkyl;

R; is selected from alkyl, heteroalkyl, and arylalkyl;
R4 is selected from H, alkyl, heteroalkyl, and arylalkyl; and
Rs and Ry together with the nitrogen group form an aliphatic amine.

[0082] Within certain exemplary compounds of Formula I-B, R; is H; Rj is selected from
methylene, ethylene, propylene, and butylene; Ry is selected from H and methyl; and/or Ry is
selected from phenyl, furan, methylpyrrole, methylbenzoate, aminophenyl, hydroxyphenyl,
cyanophenyl, and methoxyphenyl.

[0083] Exemplified herein are compounds of Formula 1-B comprising a group selected
from 2-(2-amino-ethyl)-5-furan-2-yl-2H-pyrazol-3-yl, 2-(2-amino-propyl)-5-phenyl-2H-
pyrazol-3-yl, 2-(2-amino-ethyl)-5-phenyl-2H-pyrazol-3-yl, 2-(2-amino-ethyl)-5-(1-methyl-
1H-pyrrol-2-yl)-2H-pyrazol-3-yl, 2-(2-amino-propyl)-5-phenyl-2H-pyrazol-3-yl, 2-(2-amino-
ethyl)-5-(4-amino-phenyl)-2H-pyrazol-3-yl, 2-(2-amino-ethyl)-5-(4-hydroxy-phenyl)-2H-
pyrazol-3-yl, 2-(2-methylamino-ethyl)-5-phenyl-2H-pyrazol-3-yl, 2-(2-amino-propyl)-5-
phenyl-2H-pyrazol-3-yl, 2-(2-amino-ethyl)-5-(3-cyano-phenyl)-2H-pyrazol-3-yl, 2-(2-amino-
ethyl)-5-(3-methoxy-phenyl)-2H-pyrazol-3-yl, 4-{1-(2-Amino-ethyl)-1H-pyrazol-3-yl }-
benzoic acid methyl ester, 2-(2-amino-ethyl)-5-(3-amino-phenyl)-2H-pyrazol-3-yl, and 2-(2-
amino-ethyl)-5-(3-hydroxy-phenyl)-2H-pyrazol-3-yl.

[0084] Within still further related embodiments, the present invention provides small-
molecule Trp-p8 modulators and derivatives thereof wherein the small-molecules include

compounds of the following Formula I-C:
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C, and D are CR2, the two R2's may conbine to forma

single aryl, cycloal kyl, or heterocycl oal kyl group;
w@nw7@s3iues sel ected fromH, al kyl, heteroal kyl PCEHUY1007/004053

and arylalkyl; R3 is selected from al kyl, heteroal kyl,

aryl, arylalkyl, -NR7C(O-, -C(ONR7-, -0-, - S,
-S(O -, -S(02-, and -NR7-, wherein R7 is a nenber
selected fromH, alkyl, heteroal kyl, aryl, and

arylalkyl; R4 is selected from-C(OR8-, alkyl,
aryl al kyl , and; heteroal kyl, wherein H8 is selected
fromal kyl and| heteroal kyl; R5 is seliected fromH,

al kyl , heterog kyI and aryIaIkyI anp R4 and R5

t oget her wi S nltrogeﬁ group gllphatlc
am ne. [0 hi n cerﬁéln ex Iary conpounds of

Formula |- NS H R conprlses 2, 3, or
4 carbons; e gh et hyl ,
butyryl, and 3- hy oxybutyryl R5

is selected frpmH ang nethyl R6 conprises 1, 2, 3,

4, 5, or 6 ; @nd/ or R2 is selected from

nmet hoxy, yl soN anyl, phenyl, and H. [0080]

Exenplified herein are conpounds of Formula I-A
wherein Kydspélested gromn i, alkyl, detecdlkgl, afylpand arylalkyl;

2- (2-. am no- propi onyl'am no) - 4- met hoxy- phenyl,

kbégsemétpﬁ@mm), ard aildiRyl- met hyl sul f anyl - phenyl ,

1- (2- am no- et hoxy) - napht hal en- 2-yl ,

ﬁ E%S_ﬁt&f) erxtntH g'lnhé)t@l)oaﬂcyl ;gi"giemr/#z am}gjwz)ﬂgh eOﬂsv, and -NHRs-

no- e 5- et hox 2- am no-
wherein Ruis pHopfl anhmx)oai/lcyﬂnet hoxy- phenyl ,
2- (2- am no- 3- hydr oxy- prop|onylanino)-4-nethoxy-
Phénydlectéd framalf] alkyle hbtgtaabiiylpdndapladid] @l 2- yi |
N- (2- Ami no- et hyl ) - 2- am no- benzam de, 2-
R3 88TR) Qo Sethot B i @PEaNYloapifom) ad aliphdii@amipbeny|
2- (2-am no- acetyl am no) - phenyl

[0085] ﬁvﬁl%nac%}t% cxepir9 %Mn.%hﬁay&ﬁmrﬁﬂﬂa LOrRL ROKYRP TR s is

2-(2-am no- acetyl am no) - 4- nethoxy phen

selected frpgmiethailerts; athalenes prapyigee raddérersitiods AeRtied fft"ﬁé
proplonyﬁhgﬁﬁ néthbygx gg&c}i ggr A L%hIRmizFBnd70r 10! i€ Stik&ted %Trpﬁ and methyl.

at or i vat I Ves t hereof wherein the

oose BEBRASEH S o TR LR

from 2—(2-a;mino-propionylamino)—2—phepy1 -ethyl, 2-(2-amino-ethoxy)-2-phenyl-ethyl, 2-(2-

amino-ethoxy)-2-phenyl-ethyl, 2-(3-amino-propoxy)-2-phenyl-ethyl, 2-(2-dimethylamino-
ethoxy)-2-phenyl-ethyl, and 2-(2-amino-ethylamino)-2-phenyl-ethyl.

[0087] Within still further related embodiments, the present invention provides small-
molecule Trp-p8 modulators and derivatives thereof wherein the small-molecules include

compounds of the following Formula I-D:

|
N Rs. _Rq
SRy N
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RRRI 3NNRA NNN O YYR wherein RL is selected
fromH, alkyl, heteroal kyl, aryl, and arylal kyl; Rz2
w0 2003@9Bad ed fromaryl, alkyl, heteroal kyl, aneCT/US2007/004053

arylalkyl; R3 is selected from al kyl, heteroal kyl,

and arylalkyl; R4 is selected fromH, alkyl,

het eroal kyl, and aryl al kyl; and R3 and R4 together

with the nitrogen group form an -aliphatic am ne.

[0082] Wthin certain exenplary conpounds of Fornul a
wherein Rl iBsel&dted frohli HR3lkiys heekattddarfyt, amnd andelkyl;ene,

et hyl ene, propyl ene, and butylene; R4 is selected from

1 AnelRYdm ANJh& afplalityd; sel ected from phenyl,

furan, nethylpyrrole, nethylbenzoate am nophenyl ,

ggrsgﬁé&'agg&ﬁ alky! yl?éﬂé}BQchw land {.hoxyphenyl . [0083]

n are conpoun s o ’Formul a 1-B

s L T
2-(2- h | - 2H I
{21 BB b SR 2 B S0

2- (2-am no- et hyl)-5-(1-nethyl -
[0088] Withiy certain gxymplag}ap@ypglg@s_qg _Fyrmula I-D, R, is H; R; is selected from
phenyl ané p?lgnﬂglnnﬁ’o ﬁ{3 %{el)kcéd mﬁpﬁleﬂl?ﬁér% Eﬂ’@f&ne%ﬁbbylene butylene,

am no- 5- (4- am no- phenyl pyrazol-3
methylamingd, ,et}w-l@nm;rpmymp) blﬁy](anum chnd)@ye ieamgl{oF Rafip selected from H

yrazol - 3-yl
andmeﬂ:h}@l(Z-nEthylamno et hyl ) - 5- phenyl ZFprrazoI 3-yl,

- (2-am np- pro azoI
00851 Bxtrsoffed BB eburosbiy b MRy P Enp A g sptected
from 2- [2%2(32:n1&6iéétﬂylamm%) phenleJ] eth3|11)2 §2H- amlnometlhyléph?nyl) -ethyl, and 2-[(2-

- t y- phenyl ) - pyrazo -3-yl,

anHHOﬂcﬁy)ﬂ’ %%Wﬁgﬁ {)-1H pyrazol -3-yl}- benzoic acid

net hy I ester,
[0090] Wltmn E G Wberertelwec} embodimentss thepresapt juveptipn pepvidessmpatl-
molecule ?ﬁﬁ-a% n(lgdul %cﬁ;eﬁda)wg’s t@x@re where n the small-molecules include

roxy- phe pyrazol - - 0084] Wthin stil
cmnmnmdwmfmﬁﬁbH@WH@ﬁﬁneanHEnentS the present invention
provi des small- nol ecul e Trp-p8 nodul ators and

deri vati ves t hereof mhiﬁggthhe smal | - nol ecul es

i ncl ude
% s
N——-—-R2

wherein A, B, C, and D are independently selected from CR,; and N; wherein at least one of
A, B, C, and D is CR,; wherein R; is selected from H, alkyl, heteroalkyl, aryl, arylalkyl, and
halogen; wherein when two adjacent of A, B, C, and D are CR,, the two R;s may combine to

form a single aryl, cycloalkyl, or heterocycloalkyl group;
R is selected from alkyl, heteroalkyl and arylalkyl;

Rj is selected from H, alkyl, heteroalkyl, and arylalkyl; and
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conmpounds of the followng Formula I-C. 25 WO

2007/ 095340 PCT/ US2007/004053 HI RLRB R4 Y R2 O
wob@reI4Rt i s selected fromH, alkyl, heteroab&yiUs2007/004053

aryl, and arylalkyl; R2 is selected fromaryl, and

arylalkyl; R3 is selected from al kyl, heteroal kyl,

arylalkyl, -NHC(O R5-, -OR5-, and -NHR5-, wherein R5

is alkyl or heteroalkyl; R4 is selected fromH, alkyl,

het er oal kyl , and aryl al kyl; and R3 and R4 together

i, tahd R @ogethe¢rogih thgr wittpgérogroup forak ap hbphaticeamine..

[0085] Wthin certain exenplary conpounds of Formula

[0091] WithinRerthi dlentplarlycoRlpptids offforintula BBl ect ed from
nmet hyl ene, ethyl ene, propylene, and butylene; R3 is

zxﬁl ©84 of [OR ogpi's %Ql)é!:t%mﬁ%% rr%ﬁﬁ@ )Wydr@iﬁﬂé’cﬁyl’ eﬁﬂrﬂ

am no; an I's selected fromH and

hydroxyemoa&]opﬂg bm@thb'pmmém@rlnhsedrexmwom@mmleﬂmwl a | -

e

zm %ﬁ 18§ X%(P yﬁ%%gh%?psgs{é tiﬂ%lm ’me%fl)glzﬁydroxymethyl ethyl,
hydroxy&h;(l%@fﬂyﬂ(h B }PIdhyl, W?ﬁyﬁroﬁiﬁwﬂ acetonitrile, phenyl,

phenylm%h?vzyaaﬁg%em Qfﬁrw 1‘0@0%%1 aﬁvfyqlggﬁwa aﬂ%ﬁe?flnm hi n

still furt hermrel at ed errtlglodl nents, the present
() eRt isoB(@IRV eod svhermim R- lmle@ted &om pwﬁwl,rhistshmmtbyl ethyl,

s, BRSSO e e

phenylmémom ;NRnﬁleth@zay, phenylpropoxy, phenylbutoxy, and benzyl;

(iv) Ry is -S(O)R" and wherein R" is selected from methyl, hydroxymethyl, ethyl,
hydroxyethyl, propyl, hydroxypropyl, butyl, hydroxybutyl, acetonitrile, phenyl,
phenylmethoxy, phenylethoxy, phenylpropoxy, phenylbutoxy, and benzyl;

v) Ry is -C(O)NR'R", wherein R" and R" are independently selected from H,
methyl, hydroxymethyl, ethyl, hydroxyethyl, propyl, hydroxypropyl, butyl, hydroxybutyl,
diethylaminoethyl, phenyl, pyridinyl, methoxyethyl, hydroxyethoxyethyl, benzyl,
methylphenyl, phenylethyl, hydroxyhydroxymethylphenylethyl, carbamoylmethyl, and
hydroxymethyl hydroxyethyl;

(vi) R, is -C(O)NR'R", wherein R" and R" together form morpholine, piperazine,

piperazine ethyl ester;
(vil) Rj is selected from methylene, ethylene, propylene, and butylene;
(viii) Ry is ethylene and R3 is H
(ix) R;is CF; or halogen.

[0092] Exemplified herein are compounds of Formula I-E comprising a group selected
from 3-(2-amino-ethyl)-5-methoxy-1,3-dihydro-benzoimidazol-2-one, 3-(2-Amino-ethyl)-5-
(3-hydroxy-propoxy)-1,3-dihydro-benzoimidazol-2-one, 3-(2-Amino-ethyl)-5-ethoxy-1,3-
dihydro-benzoimidazol-2-one, 3-(2-Amino-ethyl)-5-methanesulfonyl-1,3-dihydro-
benzoimidazol-2-one, 3-(2-Amino-ethyl)-5-(2-hydroxy-ethoxy)-1,3-dihydro-benzoimidazol-
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26 WD 2007/ 095340 PCT/ US2007/004053 wherein RL is
sel ected fromH, alkyl, heteroal kyl, aryl, and
wa@eoorabdsyd ; R2 is selected fromaryl, and aryleCRYE2007R84053

is selected fromal kyl, heteroal kyl, and aryl al kyl; R4

Is selected fromH, alkyl, heteroal kyl, and aryl al kyl;

and R3 and R4 together with the nitrogen group form an

al i phatic amne. [0088] Wthin certain exenplary

conmpounds of Fornmula I-D, Rl is H R2 is selected from
2-one, 3-Ehamiho-ad 1 phaxyl R Bidinydréd H-berspimiiaeol ef -carborylivydcid emide, 3-

G R B SRELSTS  HARE MBI A0 0 i o5
methane@mjr{ﬂf l :Rﬁl aﬁr&%lﬂ%‘&ﬁ‘i’dgszmoﬂe ﬁ@ﬁiﬁlﬁb}’éthym@qg@ﬂ-z 3-dihydro-

herein are conpounds of Formul a

lH—benZ@an@aZioéq ﬁgaﬁoogwbe poiddRetiethylaripgygityl)-amide, XN Ammo-propyl)-
2,3- d1hy({£3 HeRzAMi LR tk?/rleapge E@)ﬁrﬁgs rl-)t'ljl}]l) 2%&% 3- (déhydro—lH-benzmmldazol-

-am nomat et hyl”,

‘Ylox}’]'anﬂm)l-tlabeﬁ-)@)Alpmythy H-or)- 2ét—¢h§aydrof1j@ }lzwrpﬁmlgrétcarboxyhc
{ I 0.
s s SO A RGETHL 001 Py

pynd1n—3dyﬁlanmm, Bv(ésAnhm-eﬂfyl)m@xem;B-ﬂﬁwdmmbmbhmdhmie-S -carboxylic
acid (2-me lxlﬂ/gihﬂs ﬁg‘ﬁ@ﬁgld&r i El%ﬁ]; % %V\éﬁgd 'Idé.z%l-ﬁoﬁeB 1-(2-
Amino- eﬂiylﬁh,d dhpdre-riaphitof2\dal]ichifdasel Bohe G- @FAmlﬁf.‘Rttl@ﬂmIZ-Nxo-Z 3-

dinydro-}HeBpimpasold Siapdiivalicnr bl pr G PRV EG A 1 smino-cthyD)-

—propox@tNBﬂdll@:ch?iekﬂdnm@%l -2héteD gf(BwAmhﬁi’-ﬁhyl)-\MBE—ﬂ1Hydﬂo—1mldazo[4 5-
acen 0

CIpyridinggBprisd- é\miﬁer%h@ gr%@r%?ﬁ?éfdmé%bagw} azgie-‘*-car%oxyhc acid
- dlethﬂﬁfxgxg)gcgﬂ ?/—Igﬁial : |3a§2r Mno%y’l)@%ﬁb@@-ﬂﬂlyﬁf@-ﬂ}m&iﬁblmldazoleé-
carboxylic acid pyridin-4-ylamide, -(2-Am1no -ethyl)-1,3-dihydro-imidazo[4,5-b]pyridin-2-
one, 1-(3-Amino-propyl)-1,3-dihydro-benzoimidazol-2-one, 3-(2-Amino-ethyl)-2-0x0-2,3-
dihydro-1H-benzoimidazole-5-carboxylic acid phenylamide, 3-(2-Amino-ethyl)-2-0x0-2,3-
dihydro-1H-benzoimidazole-5-carboxylic acid [2-(2-hydroxy-ethoxy)-ethyl]-amide, 1-(2-
Amino-ethyl)-5-trifluoromethyl-1,3-dihydro-benzoimidazol-2-one, 1-(2-Amino-ethyl)-1,3-
dihydro-imidazo[4,5-c]pyridin-2-one, 3-(2-Amino-ethyl)-2-0x0-2,3-dihydro-1H-
benzoimidazole-5-carboxylic acid benzylamide, 3-(2-Amino-ethyl)-5-(morpholine-4-
carbonyl)-1,3-dihydro-benzoimidazol-2-one, 3-(2- Amino-ethyl)-5-(2-oxo0-2-phenyl-ethoxy)-
1,3-dihydro-benzoimidazol-2-one, 3-(2-methylamino-ethyl)-1,3-dihydro-benzoimidazol-2-
one, 3-(2-Amino-ethyl)-5-butoxy-1,3-dihydro-benzoimidazol-2-one, 3-(2-Amino-ethyl)-2-
0x0-2,3-dihydro-1H-benzoimidazole-5-carboxylic acid methyl-phenyl-amide, 4-[3-(2-
Amino-ethyl)-2-0x0-2,3-dihydro-1H-benzoimidazole-5-carbonyl]-piperazine-1-carboxylic
acid ethyl ester, 3-(2-Amino-ethyl)-2-ox0-2,3-dihydro-1H-benzoimidazole-5-carboxylic acid
diethylamide, 3-(2-Amino-ethyl)-2-0x0-2,3-dihydro-1H-benzoimidazole-5-carboxylic acid
phenethyl-amide, 3-(2-Amino-ethyl)-2-0x0-2,3-dihydro-1H-benzoimidazole-5-carboxylic
acid (2-hydroxy-1-hydroxymethyl-2-phenyl-ethyl)-amide, 3-(2-Amino-ethyl)-2-ox0-2,3-
dihydro-1H-benzoimidazole-5-carboxylic acid carbamoylmethyl-amide, 3-(2-Amino-ethyl)-
2-0x0-2,3-dihydro-1H-benzoimidazole-5-carboxylic acid (2-hydroxy-1-hydroxymethyl-
ethyl)-amide, N-{2-[2-0x0-2,3-dihydro-benzoimidazol-1-yl]-ethyl}-guanidine, 3-(2-Amino-
ethyl)-5-benzyloxy-1,3-dihydro-benzoimidazol-2-one, and 1-(4-Amino-butyl)-1,3-dihydro-
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R3 is selected fromH, alkyl, heteroal kyl, and
arylal kyl; and 27 WD 2007/ 095340 PCT/ US2007/ 004053
WOR200a/0053RB t oget her with the nitrogen group f oPCT/ES2007/004053

ali phatic am ne. [00911 Wthin certain exenplary

conpounds of Formula I-E, (i) R is Hor -OR and R

is selected fromnethyl, hydroxynethyl, ethyl,

hydr oxyet hyl , propyl, hydroxypropyl, butyl,

hydr oxybutyl, acetonitrile, phenyl, phenyl nethoxy,
benzoimidAgs1yl-6hd) OMthnDB@eﬂMichmﬁlmﬁjmemb wbbmwme catfsbu@rBz - Amino-

is -SR wher ei IS selecte
ethyl)-1 Ggrsexsamopymwk exang Onyl) ryaesareth ?th:dPa byl ,
benzoimid¥sB10XyRE. opy!l , butyl, hydroxybutyl acetonitrile,
phenyl, phenyl net hoxy, phenylethoxy, phenyl pr opoxy,
phenyl but oxy, and benzyl; (iii) R is -S(OR'" and
wherein R'" is selected fromnmethyl, hydroxynethyl,

.et hyl hydr gxyet hyl o I hydroxypropyl butyl,
—yﬂﬂgﬁgﬁ@éé@%¥%%%§¥j—i@%9é34%$¥$£¥-phenyl phenylnethoxy,
phenyl et hoxy, phenyl pr.opox hen Ibutox and be
[0093]  {ASoteq apaye, yTapoREds of Hbe WKETEIHYRIoN fRclids GgRRay £ §fFormula

1, Formuﬁqtﬁ}’i?ommlg ‘i-@( YIB! I-CEE bhhula 1Y, A6 R ehiM 1-E PWeiRih certain
hydr oxypr op butyl, hydroxybutyl, acetonitrile,

aspects, gsipepppnds Cﬁ‘hgﬁ maéepwagfongh@ﬁwlataﬁé&able pREHA THF’@E@B&PY
|
employi ﬁ}égf&%‘?&gon(gﬂ% Repayh: v%ﬂe’%lﬂém th§ artctq)ng% f Formula I,

are’in ently se rom
Formula jfet, tfyjrgnulfyHBoﬁgnmlhy-lC Foripypla I- Bymcbﬁgnmtﬁyll -E mam,byusolated using

typical 1s8¥aq&oﬁxa¥1a Qlﬁscf)ilg?tﬁ&f {eyuhg ﬁ%ﬁfwy ) %111 Cﬁé 1nclutd|}]r%§z for Xﬁnple

chromatdg*ab}nxmd mn:x)yseetlhyduonbaahyds met hyI phenyl
phenyl et hyl , hydroxyhydroxynethylphenylethyl
[0094] q&fd@aﬂﬁmhn&ﬁ Imel art @illlreadsiglrecopiBiehat d&ytqj’omﬁ&§§1h§a|bly fu¢iuded in
R'R'"', wherein R" and R'' together form

the comgqggmg ppcﬁgl @eﬂmd‘g&f Wgsent Igp\ﬁg}lgg F%e}é‘ﬁh‘ﬂ a Igg}l of m q.tad trans

1somers, B77 ifSrnS€ iRGicPbrh érQMs RN §5tfoal RbAEE ”ﬁms%e i}kl)lﬁﬂl@ aused in the
and butyl ene; viii) R2is et hyl ene and

compositgans andapetheds pfithe gesseny ipgotiontelyge pHisueh ﬁf@pbinﬁha%and
Varlatlong_onpounds of Formula I-E conprising a group sel ected

rom

Lo e 3 4] i )
[0095] gpgﬁgfi‘)%‘gﬁ(?%&%‘ﬁ%%}ae L @}@8&%& FothnllY V) RN M85 dla 1-D,

and Formula I-E, carbon atoms to which four non-identical substituents are bonded are

asymmetric. Accordingly, compounds of Formula I, Formula I-A, Formula I-B, Formula I-C,
Formula I-D, and Formula I-E may exist as enantiomers, diastereomers or a mixture thereof.
The enantiomers and diastereomers may be separated by chromatographic or crystallization
methods, or by other methods known in the art. The asymmetric carbon atom may be in one
of two configurations, R or S, both of which are within the scope of the present invention.
The presence of small amounts of the opposing enantiomer or diastereomer in the final

purified product does not affect the therapeutic application of such compounds.

[0096] Compounds of Formula I, Formula I-A, Formula I-B, Formula I-C, Formula I-D,
and Formula I-E may be further treated to form pharmaceutically acceptable salts. Treatment
of a compound of the invention with an acid or base may form, respectively, a
pharmaceutically acceptable acid addition salt and a pharmaceutically acceptable base

addition salt, each as defined above. Various inorganic and organic acids and bases known in
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(3- hydr oxy- propoxy) -1, 3-di hydr o- benzoi m dazol - 2- one,
3-(2- Am no- et hyl ) - 5- et hoxy-1I, 3-
waledydes4benzoi m dazol - 2- one, PCT/US2007/004053
3- (2- Am no- et hyl ) - 5- net hanesul f onyl - 1, 3- di hydr o-
benzoi m dazol - 2- one,
3-(2- Am no-et hyl ) -5-(2-hydroxy-et hoxy) -1, 3-di hydr o- ben
zoi mi dazol 28 WD 2007/095340 PCT/ US2007/ 004053 2-one,
3-(2- Am no- et hyl ) - 2- oxo- 2, 3- di hydr o- 1H benzoi m dazol e-
the art, inbhdaidbuoyd descabedh@sinddovd may be used to effect the conversion to the
(2- Am no- et hyl ) -5-net hyl sul f anyl - 1, 3-di hydr o- benzoi m d
azoI 2-one, 3-(2-Am no-ethyl)-5- methanesul finyl -
3-di hydr o- benzoi m dazol - 2- one,

[0097] 'ghg Presptipyentiop alsoprefates to pgmgpmihgaljy acceptable isomers, hydrates,

and solvaﬁg%ﬂ#@uﬁ?ﬂg% leoerf’rhu‘feﬁ %C%gm)&r%]arll 53 pP;Ocl)Trr)lﬂa)I -C, Formula I-

D, and Fap@daI-ky deempemds iofithtag tﬁtmﬁﬂmpy also exist in various isomeric and
tautomen[g%o{rns io‘mlucp fing gﬁz}h}a{c?zﬁet%)éﬁﬂl cepgablg galps L}I{-th%n 284 VY8E9LT such

isomers aad(‘céhtéunem et hyl ) - 2- oxo- 2, 3-di hydr o- 1H benzoi m dazol e-
5-carboxylic acid ethylam de,

[0098] FhisAnfeAtiAr eﬁé@é’ﬂcbnﬁya@é@g?e&ug HBﬂdétﬁre%Hfﬂmlfﬂuﬂag 6f Pormula

5-carboxylic_acid “pyri
I, Formulg X¢/, Boriga &Pnypym'zlads@f?rsméq th Pﬁd Frepela Zdi-nThatesme -

prodrug’5 r&@fsqe )SYciérﬁ/atl@é:bida ﬁa’)reﬁ'l?&rh% Hol@éd]é’ that ?éﬂu%s biotransformation,
1-(2- Amino-ethyl)-1,3 ro- benzoi m dazol - 2- one,
either spoptgreous or enzymatic, within the orgamsm to release the parent drug. Prodrugs are

variationd 9 QQivaiNKe & the %o&?gﬂgds%%m@f %'o?’mma' 10A 9Pghi12 1.9) €ormula
3- (2- Am no- et hyl ) - 2-oxo-2, 3- di ydro-

I-C, Formuly &4, gindifpamyl acl-B -of gre{mﬁymt invgatign that have groups cleavable under
metabohégm{rﬁcf)g%r%(y ﬁ’fgglt%gk %J}fhéjgxe nc?gl{pr%ﬁ ﬁﬁl f{hgfi@%éél?cfon which are
pharmacegitic2l Anttng igthind \)Jhdn eyt iungehgo-sotvodfgzofint]es physiological conditions

or underg) il R e ian. Ap exersplary pradive torhnolagy ety b suitably

employediwithrthe xyinpoumdsi of the gresém tilyensioh nothetprylehsecautidated cancer

therapy (B A5RRGi ey Sestipe i Agfel P FgRatent ApFfeation N <
10/156,2 B4 hdd POITQpslidayibh PhbBeaiohds oWiOm2ag $40%, Both diwihith Bre2-

onge

mcorporaiectherﬁ}ﬂ‘?ﬁbieﬁ?r&ﬁiﬂ) 1, 3-di hydro benzoi mi dazol - 2- one,
(2- Am no- ethym% 2- 0X0- 2,
[0099] §D’ﬁ5b@ﬁ1§-0f omeatrdsafforpuia IsFe‘amBMyA; Eorgaylg I-B, Formula I-C

Formula P ET? %k mgla BE %ﬁ Jb@nwﬁkﬁ Y)ly)regctﬁ’i)é%n%cﬁi chlonde obtained by

ydr o- 1H benzol azol e-5-Car boxylic acid

reacting Q-mqr@md}-g@o@ﬂm@q wethihiopyhehlgdde, wiglpthe appropriate amine. As
noted bel’glw_, @%O(E%IHX?) (x%al:t{dnnlg %&?%HP%%'P{A %d!lul?foxg btr%gﬁ‘xqteﬂﬁgtza%@ng ffe

presence dif byngdmgemichiboriglede&ptdrlygi dodivda bpdroxide).
3-(2- Am no- et hyl ) - 2- oxo- 2, 3-di hydro-| H
[0100] eiakidHaeathand st@u&h’tﬁl@)iyhlchala-&h@)dd&ﬁébéb@lmtm can exist in cis or

frans forrea%HB%,nqug}gq %% % %&Fg%%?delﬁqg%é iﬂto thedy Bosmon gives rise to four
confi gurzﬁroﬁlat eﬁ"@é@ﬁn&hb Yohre?s debedfy gzm%heﬁh’éth&ttﬂ@ XObstitution is axially or

3-di hydr o- benzoi m dazol - 2- one (2-met hyl am no
equatonallé(tlﬂgﬂ t)h.e CIS o tragp pspanas- he oW igpmesire wklatgd es menthol is to

neomentlﬁ)l(%oﬂ&%l%@We)nsgﬁlydﬁl‘élz(.}’ 1, 3-di hydr o- benzoi m dazol -

Am no- et ) -

[0101] In exemplary embodiments, compounds of Formula I, Formula I-A, Formula I-B,

salt.

Formula I-C, Formula I-D, and Formula I-E are synthesized with a particular stereocchemistry
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0Xx0- 2, 3-di hydro-1 H benzoi m dazol e- 5- carboxyl i c acid
nmet hyl - phenyl -am de, 4-[3-(2-
wa\pdono9Behyl ) - 2- oxo- 2, 3-di hydro-1 PCT/US2007/004053
H benzoi m dazol e- 5- car bonyl ] - pi perazi ne-1 -carboxylic
acid ethyl ester,
3-(2- Am no- et hyl ) - 2- oxo- 2, 3-di hydr o- 1H benzoi m dazol e-
5-carboxylic acid diethylanm de,
3-(2- Am no- et hyl ) - 2- oxo- 2, 3- di hydr o- 1H benzoi m dazol e-
wherein @1& Qé‘l%ﬁ@é é(ﬂef&;cﬁérhﬁtré/&ﬁ@ﬁﬁhg Wen@Hnd@ing is that of Menthol and/or
3-(2-Am no-eth 0XO0- - di hydr o- 1H benzoi m dazol e-
wherein t@e@hs@gmtqsr@oc@pgpry about the menthane ring is that of (-)-Menthol.
(2- hydr oxy-1 - hydr oxynet hyl - 2- phenyl - et hyl ) - am de,
[0102] ByhtheAoinmhedshipk )heZprepmathIeof exemplary Formula I, Formula I- A,

Formula ggﬁ ﬂa;teg ZT(I)TIIU a § (anﬁﬁlfaqg%( ¥{rﬁ1ﬁ @Sfegule Trp-p8 modulators

of the pr%eﬂbﬂﬂv&ltﬂ)rdarb)pdewnt’bﬁl-hbmnim EBxateples ¢-%- car boxyl i ¢ acid
(2- hydroxy-1-hydroxynet hyl - ethyl)-am de,
N-{2-[ 2- ox0- 2, 3-di hydr o- benzoi m dazol -| -yl ] - et hyl
) - guani di ne, 3-(2-An no-

dazol - 2- one,
Comvosﬁhﬁé’ &ﬁ&gg}%gﬂd@ﬁ@?&éﬁ%ﬂgﬁﬁﬁf% 2007/ 095340

IR S e T T T
modulat(ﬁ'h hylbl)ldihg?m-ls&@gcﬁﬁmé al‘ﬁl T-py/ hntagmhlsﬂs et rodsachioodydlter the

iy QRO s o SRR RS s TR Bl

certain 1&%@@@ ?alﬂé of b@nﬁfaﬂﬁg Bhtidn ek i) rhddﬁﬁkid:ﬁi? of, CHT(fHDILm@ﬁessmg the

.. Formula 1-A Forml rmula |-C

Teo-p8 cheard pEptinD Wishth HHGPHGNS CTbedmygith Hp Ry Pt Watonsgrg aplagonists
of Trp-p8 Q8RAH Gt &%map@blgaﬂﬁedu&hg%@ Qéﬂmﬁ'ycdfal‘rb Peipirdsa&d B a cell.

startlnq materi al s by npl oyi ) etic rrethodologél
Thus, TrpepSanpgilapas PEBE@TRAL HEn W@ﬁ%%uﬂ Y igfcoppptiiegs [including
phamacgﬁféﬂl:&nboﬁﬂogso B Park uBeful B theltRatmént JFAIEMYER absobiated with

Fornul a E may be isolated using typi cal
Trp-p8 CKB@B%IW oﬁuﬁahie somippsitiany, aecordi@gAP YRR WRY enH OpR@mprise one
- r la I-D,
ormore g5 O3 K L, YRS SUNRIBSSIAERLG mF o
and Fornmpile Iﬁ andipt dne ermivteyTiperfoynagamistied Fororisdu ﬁqlgmsla |11Aam0}mula I-
B, Formﬁlgql (ngoqnltpa I- %n& %M&l’ tII ]9% d@%ﬂzﬁtalﬂggé fnq ottnlﬂﬁla d10r1 with one
sént 1nventrron can exist’ 1Tn a nunber

or more ph&mmwmtamﬂgraspepﬂlﬂe tariesor eiciesl eoner s, as vvel | as

optical isoners. Thus, conpounds used in the
[0104] CARR%nibdANSeat) dldmédrmdﬁweﬁudxhprommentauLmumﬁlieqnp-ps

i n¢lude_ al |l suc i nationg and va{) i ati.ons, L0095l .
modulatet g GREHY m?&gnafﬂt oputicelly apeptablaexgigiep fugh as gicrile saline
or other fHRA1Hh AvAtek; gel@inTbil 2etd.; {9, form pharmaceutically acceptable compositions.

The compositions and/or agonists may be administered alone or in combination with any

convenient carrier, diluent, etc. and such administration may be provided in single or multiple
dosages. Useful carriers include, but are not limited to, solid, semi-solid, or liquid medium

including water and non-toxic organic solvents.

[0105] Pharmaceutical compositions of the present invention may be prepared by mixing
one or more Trp-p8 agonist of Formula I, Formula I-A, Formula I-B, Formula I-C, Formula I-
D, and/or Formula I-E with a pharmaceutically acceptable carrier or agent. Alternatively,

pharmaceutical compositions may be prepared by mixing one or more Trp-p8 antagonist of
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and Fornmula |I-E, carbon atons to which four
non-i dentical substituents are bonded are asymmetric.
wa\ewanei3myl y, conpounds of Forrmula |, Fornmul a PEBS2007/004053
Formula 1-B, Forrmula 1-C, Formula I-D, and Formul a
| -E may exist as enantioners, diastereoners or a
m xture thereof. The enantioners and di astereoners
may be separated by chromat ographic or crystallization
nmet hods, or by other nethods known in the art. The
Formula &SBoiiRild I-a, Fafhola I8 0foraya bE, Formula I-1Df artdier Formula I-E with a

confj.gurations, R or oth of . which are w
pharmac@ sl drcephBle R pr bR BRIOT G SRl P PEHaPPS may
further @Iﬁng%lﬁém& %@ab@lm% ideRBARA KR Rie AHd ©BapSE PFAQART ini Hstained
final ect%u“ i ed product does not affect the

release or ﬁmeérs@l@@s applatient.i 6ﬁce@rabé®eﬁné@nﬁmwxcwm]stablhzers
diluents %ﬁf@@ lfﬂgsfoxotfheég'é% ﬂsel arg %Reﬁl @vrl 1n4h? Eﬂ&%gcéuﬂlcaﬁﬁeld and are

la I- For mu
described, fot bvamlﬂc,saf‘B@ntmgtboisrﬁ}phaameaﬂt S@mqey,”dhfta@i;tPalbhénng Co.,,

ed. AR. %raennaro Téfﬁt %&t‘pora e(ii ﬁereln rquregée t chI IHXt%HHS%Qe }%ﬁtgxm to

an aci d res
the recxpp:dmasr amheedmaged du;d ‘amcequtzawne eamlcdyedohﬂudtmdnds hifferasdchnas

bl b I .
phosphat%scx n?elc,: ﬁcgegelltg,g va(?r%%%g ai ﬁi Ans m%ox1 ghpsréagl‘r’i:% asachﬁ)gg acid,

ani ¢ "an
low mol@:md’arb@ﬁglst ﬂepﬁm 4uth 38 pW@a?@ﬁi?)/eQﬁﬁMﬁ)s RadH M&'&(ﬂlﬁlﬁ/a(llﬁﬁﬁ)iﬁ;%gelaﬁn,

e1 E Qéa'#g 19 1t hose descri bed erein % ovg

or immupes Bty iy 1 PRIRReEHGR AS g™ 3 ‘B‘P?é“ = "[0097]

1mmunoé'lbﬁulm Qﬁ_,ﬁfﬁp}iﬂﬁk\/ﬁél!yhﬁﬁs @lch@s bﬁlﬁ&@&pi@olﬁiﬁd&ﬂ@@ﬂﬂﬁd &ddd stich as
abl e i soners, hydrates,

glycine, gls%wr?&sd BFPFG Atifaot arg%frwoawﬁa% o@%?sn&sacqhagdes and other
carbohyfr@fem&‘udmgcelﬁﬂbm»’&ﬁtsl derRati®gd ghRb8! nfarnobe o @ERREHY) Relating

hese fornmnul ae may al so eXISt in various isoneric

agents swhops ERTif oviger alopbelgsusine wwg&lmaﬁw@blﬁwe@npys such as
sodium ARFGHARIEC %k&c%ant?é’&ﬁﬁ%oogs gipely %9?8%9?}/1&H gﬁ“:gl so

I somers and tautoners Thi s i’nveént |
oo SHFREPARFREOR LR, PN ek AU S
compouofiEsrandla D), Foai:imilei:bAr;rﬂbmlﬂlla . B, Teerubr BC, Fpmdaagn,'and/or

ve of a arent r u | ecu] e, t hat..

Formula 3 el iteBliet Pt et o R et bt s apoiBbively,
the comi3tjoIBlof the prietdiit invtdicion bgmpnsm t:&npehmﬂsﬂ«‘cbﬂnmlp Arfmula I-A,
Formuto A o ol LB AR i B i
one or 1oRé Balc8r therdpeufi© kgt a Thalls, @B @oﬂpbﬁhﬂl af Fo:ﬁuﬂf\ I{ Ftmula I-A,

present invention that have .groups. ¢l e bl e ung_ﬁ
Formulagglf JErBIIHa o TP ehd:D pReddmB blendiBe ceinss iiepeptic agent
are sepataf@y FSYR4t@N Which are

[0107] Suitable cancer therapeutic agents include, but are not limited to, antimitotic agents
including, but not limited to, paclitaxel, vincristine, and etoposide; alkylating agents
including, but not limited to, mechlorethamine, cyclophosphamide, and carmustine;
antimetabolites including, but not limited to, methotrexate, gemcitabine, lometrexol, 5-
fluorouracil, and 6-mercaptopurine; cytotoxic antibiotics including, but not limited to,
doxorubicin, daunorubicin, bleomycin, mitomycin C, and streptozocin; platinum agents
including, but not limited to, cisplatin and carboplatin; hormonal agents including, but not
limited to, anti-estrogens such as tamoxifen and diethylstilbesirol as well as anti-androgens

such as flutamide; antiangiogenesis agents; and farnesyl transferase inhibitors.
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phar maceutically active in vivo when they undergo

sol vol ysi s under physiol ogical conditions or undergo
wepeynesic degradati on. An exenpl ary prodrug tBCHOS1007904053

that may be suitably enployed with the conpounds of

the present invention is the protease activated cancer

t herapy (PACT) technol ogy described in detail wthin

U. S. Patent Application No. 10/156,214 and PCT

Application Publication No. WO 02/095007, both of

[0108] WheGhiRiPectsERmipainds of Foahalall, Mﬁﬁ E-KAQTIQEmu[d)DBQmeuIa I-
Synthesis of cq unds of For

C, Formugsbl-Ry, pag/pr Eormpge fnfi arejadministegqdyy rrrblfslﬁ%w i
therapeutlc fzeiPihaPR iRGRICEVE th BYmERARE TIE-pROmAdikd Gation irthhux.

obtai ned by reacting p-nenthane-3-carboxylic acid
I . ri ep lal-C,
to109) - Y4 bikel SRR coctblal e Pt ForRL PR IR B o
Formula 5B, atd/onFatmule &H alerapﬁnaistﬂral 1m:cnﬂtanatmnewéh oge of rru)re

- drogen ¢ Ior| rec I
additiona|"$ 8 Sl Gon el AL o OSBRI, Fgrrmuta
I-A, Fornialk @B [FerhiiRtI-C Aoréxils I-D, andios Formularlafs f orm
Substitution of the carboxyl or am de group into the
[0110] PepOsdihl APordineGartiduif ke regid dhesnaplaedaphMmaceutical
geonetric isonmers dep endln% upon whet her the
compositins of the pressit inveatipmmay beradnggistared paentprallys toni¢adlye prally, or
Tocally. ﬁrcehhﬁﬁia'%})éég’ e hmcgﬁ’t‘ﬁfal h&ﬁﬁgﬁﬁoﬁ’sr &e %@hﬂl%r&ﬁparenterally,

S to eorrent , I'sonent hol

e.g., mtrawem@bnﬁnbmaneopsjmm}raﬂﬁnwb’npr W@ﬁ@daﬂmlﬂ gne embodiment,
the preseﬁtg ggn%#g&lsgrqugg ESH &1{105%: f&gﬁg} Etelral’%dnﬁ?fs{éwé(?ae {hchompnse a

r mu or nu
compoundyafithegriezed imiention, dissol vasidrasuspandeé irc i earitist pych @langgueous
2007/ 095340 PCT/ US2007/ 004053 wherein the relative
stereochenistry about the nenthane ring is that of

and wher ei n .t he Iute st eoch
1111 JEielid fE R OGS Boy g FReRERSonp g pic
solid carridi b0 As forRixhpgise, fpﬁanﬁat&u@dseﬂ Raddrk 00 hadhitelx mmisar $tarch,
For nul a I Formula | -A Fornul a |-B, Formila |-C

magnesiym sifafae, FOBUTLTRGCIRGHIniAIGuT. eeltinge) elREPsse HHEOsE, pragesium

cmﬁonmﬁmﬁumﬁgﬁﬁé of the present invention are presented
herein in Exanples 1 9. Conpositions Conprising

[0112] %’@Lll:rog@h %ﬁﬁh@ttﬂl gg%gﬂhé%pﬁlé E}égg:gt?ilwéﬁlo% éﬁyﬁé ?Qpphed n

rese fon is directed
finely dirgded fomndlet@gjwah'ﬁnpmp@uc sodfadtantangd propetlant i ExerplprypBich agents

are the e %8 %I g&lﬁl Vi erIr r b- p@?&w% ﬁfn% ﬁ‘c$e}rﬁ:6at? ?&%@Oﬁ}gmgl éll%{l as

caproic, datpaopd Lty !pallmms, sexricadionlesd, sldsteaic, ardegleiomcids.

carrier

[0113] Compositions of the present invention may be administered by injection, i.e.
intravenously, intramuscularly, intracutaneously, subcutaneously, introaduodenally, or
intraperitoneally. Alternatively, compositions may be administered by inhalation, such as

intranasally, and may be administered transdermally, such as through a patch or the like.

[0114] It will be understood that the actual preferred formulation of compositions,
including pharmaceutical compositions, will vary according to the mode of administration as
well as the particular disease being treated. The optimal formulations and modes of
administration will be routinely determined on a disease by disease and patient by patient
basis by those of skill in the art.
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certain instances, capable of stinmulating cation
influx in, and toxicity of, a cell expressing the
wae@pssehannel protein. Wthin alternative  PCT/US2007/004053
enbodi nents, Trp-p8 nodul ators are antagonists of
Ti p-p8 activity that are capabl e of reducing the
activity of Trp-p8 expressed in a cell. Thus, Trp-p8
nodul ators of the present invention will find utility
in conpositions, including pharmaceutica
conpositions, which are useful in the treatnent of
di seases associated with Trp-p8 expression. Suitable
Methods ?meﬁﬁfmﬂald eﬁé‘r%@hﬁagt@e DR BR9R Lo ERAEPN,
mpri se one or nore Trp- p8 agoni st of Formula I,
': b IrprpB- B, Fornula |-C, ForrruIaI-D
and Fornul al-E and/or one or nore Trp-p8 antagoni st
[0115] s discussddoabloye,Rbe prdsentl mﬁentiémlrilsrﬂiractbd tBsmalbmmolbeulé TE-pS

b
modulatog%%n%'ngﬂg &gbwls{;ﬁmg ﬁgp]'lg%ns#ool”:f’ rB aérj??a igfétlelf ‘ﬂjlsc??sed%erém are Trp-
p8 modubatsie I&k&hbﬁﬁ@(ﬂby’ t}fercoﬁ{poelnd$ ptf Bodmulh 0, Ixhulal-an E“ ormula I-B,

dlne the sen nti.on, provi des
Formula S Horig g b R B aThe Arss ity
1nventlorﬁﬁﬂﬂh%f B&ﬁ%bla%%'thé’c a@@ﬁﬁﬂbﬁm&tﬁpg Yo dulR26ks rﬁalyCzhs@Ee sultably
sterile sallne or other ium water, gelatin, oi

employeg {1 the qogrRosttienp AR FRSEATEio8 419 Bresiat dpteatirg
conpositions. The conpositions and/ or agoni sts may be
[0116] guiditipmal or elferahtdveeTprp§ AZaUstD and aitegompts ayrlye identified by the

methodofo%?ﬁcﬁ&l?&& ik ﬁ{era{c%m gﬁyﬁ'ﬂg %&aréxgﬁe% FoP %SFEHI%Q ng a%cimsts having

ration I'h single or
efficacy thothagestmdi of disem(sr) mesowata:d:vvﬁthérrp{p& expressioptinglide smaall

molecule‘tﬁg{)%trrg%ﬂgmnogﬁ rgtr 8%?‘%' gp‘;ge 8“@%# Sgﬁ‘s@ﬁ%%w% bl'@ecrease the

viability Bharcmeepktessiﬂg TepRAR) kmmn&t@éaltﬂum prddseother cavientiniux in a cell

expressu{%a’id Wﬁﬁﬁ%hgw %{ﬂnﬁg)éfo%% r}§2$rrﬂoﬁrcyéor§?sr 1% ald _%%F%gﬁl?gésr%-p&

and/or (4l @ffidHca it ondor MBEY ﬁﬁmﬁpfrﬂildblasylsteﬁqsmﬂﬂim@an disease. Trp-p8
phar maceuti cal.l ¥ accept abl e carrjer agent

tagom?]‘ds Daying cy; in E%tlﬂ ldé%ﬂas%(&%gqleﬁe %%?-B% expression

Tude sPARPALREY féytﬁ'ﬂti‘é 08 iR Bfie Of m¥Ré Bf theFoRSw 0] o$éct
inclu esvo 2007/ 095340 Scnlusz%ow 004053 Fomﬁigt A pﬁ qfrp%g

expressing gellsfembeic et of sepmist in ﬂewt'Fvomﬁﬁvléyvtﬁm (23 i gfowth of
and/or kilOaibéReel 11 eW it eﬁ"dogEH@lﬁs'%eHg EERkYorP@9 GRE éf*ﬁlcﬁclous in one or

carrier or agent. In addition, pharnmaceuti cal
more anigpragel sxstmnm@hummdlﬁeasm ncl ude exci pi ents,
stabilizers, diluents and the |ike and may be provi ded
[0117] |'1’hususmh1m®dtaur ahbadiments, the@dseng irpastord pravideztmetheds for

ety SRR Roy B g s AR SRR S i
candidat& MOV S a@ohibefoﬁ) hafmma&hini aredm et sdfficdrd tainthibid @g0frbived Iellnd/or
decrease (tﬁ)ggwﬁaﬁg |o? & ﬂlrﬂ g 8 g%g}eg tng Q:eﬁ Pﬂerel g lilxt,nllng %elzd gSr%l“gg SRdror

reduced viability indicate that the candidate Trp-p8 agonist is capable of activating Trp-p8

expressed by the cell.

[0118} Other embodiments provide methods for identifying Trp-p8 agonists, comprising
the step of contacting a Trp-p8 expressing cell with a candidate Trp-p8 agonist for a time and
in an amount sufficient to induce influx of calcium and/or other cations into the cell, wherein

increased cation influx is correlative of increased cellular toxicity.
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ed. AR Gennaro, 1985), incorporated herein by
reference. Such materials are nontoxic to the
wo e@7pyBmi s at the dosages and concentrati ons BOPUS06T004053

and i nclude buffers such as phosphate, citrate,

acetate, and other organic acid salts, antioxidants

such as ascorbic acid, |ow nolecular weight peptides

such as pol yargi nine, proteins, such as serum al bum n,

gelatin, or inmunoglobulin, hydrophilic polyners such
[0119] sﬁnsﬁftwn chBudiinents Pedalé methids foﬂmam@@ircgbﬁlp agonists

dro hilic pol ;%mers such as %w nyl pyrrol | d| none,
compnsnsaﬁhﬁ@ Qfqdnypisterigg a ggp léaWeT Rearist 19 an gnimal hayingone or
more neoﬁ?a%ﬁlc célf tak 9*151{:&%5 THRPS ?@tcé:ﬂﬁl'é'agﬁsin afl hBRERNAIH B F: todRABibit the

her carbohydrates including cellulose or its

growth Oﬂ@d/mandmapog’lmmﬁformﬁm%néhe q@ktherqby inerqeding thegurvival
C WG, B
of the amﬁgl? %ﬁ%‘g% %@gﬁ}@rf %zgrﬁ'él&%ﬁﬁ%ggkﬁ §§ vit, i 8;;@61{ 'bi‘ éﬂoptosm
1nduct10nmfmeomsrs sud/battcemats sueivabef th¢\BERalondicate efficacy of the Trp-p8
. pol yet hyl enegl ycol . [01061 Wthin still further
aspects t he conp03|t|ons of the present invention
I se a of For For

t0120] BTSN Pucrifegparayides metads i ihk i9eny eation Bf Tinps prfegonists

in addition-t& th@THPIpRAAgHMANE dRI0svl hBredileSath ﬂi’i@fh@d@ﬁcﬂﬁ@é (1) in vitro assay
t herapeutic agent. Alternatively t he. conpgsi t] gns of

systems fopdetgeting.the nrotselign %T@d?ﬁﬁmessgl&feﬁ%lﬁm tgRcippindueed by Trp-
p8 agonléts Igfpfnm#r@ ahdn vzvg Qiﬁﬁ‘ﬂ'l SstenB ofdefedHhg tHe iEhibRsdH @fowth ofa
Formul a | “E"i ndependently fornulated W th
cancer ceHr?@déﬂf capee celdine ren@mnap@memrea@éat 1p-pRafd)iik vivepaimal model
|
systems \Qﬁ’é%glqﬁ: QlfC m%lg% ‘Egﬂrrl& a'te Tx%%%t?%&m&olrs ﬁg 'irmweﬁ:d tog.n imal
having oxmwro“eoretrtf@pmsq celt tlag expressas drz-pBdona thc aﬁldnnan atn@@lnt
sufﬁcnent[ tgjingl *t%ﬂé %%t%etg ?%\q %ndGS% %}? 35%3 en‘?gp Bé%ré){l % dmutgg ’cc@ ?tﬁereby
mcreasmgdie durmvhbdfme,annmll itaxel, vincristine, and
et oposi de; al kyl ating agents including, but not
limted to, mechl oretham ne, cycl ophospham de, and
carnustine; antinetabolites including, but not

Methods lfbmi«?&f’h%‘-nmmut&%at e, genctitabine, lometrexol, 5-
fTuorouraci |, and 6-nercaptopurine; cytotoxic

[0121] g%ﬁllbllngiécﬁﬁa ’h% aéjéjgn'oﬁ gl'a’to%j bf &%t rééeg{ %‘S’gnttl omag be sgtabl?{ q

Icin
employedstrrmpthod@ tﬁmmnothfyang (vmnaa@'enm orlrnahlamg)r‘i@'p Ii&ﬂmedxated calcium

influx in a c ta.g hera of 1%: %llf%hgocp £F ﬁx 31' Igrngljlta(ifJ ohe oh Aore lalaseaseg ﬁssomated

-estrogens suc
with cxpxte&m)rx of 'é‘rp-p&d Fdtr atdmyﬁletaddbﬂsiot@l atesre)ie hhs Béen observed that

ti-androgens. such . as flutam de;. anti angi.ogenesi s
abnormalip o B RN REEHET witb diol e A bnfur.S of
canceroug 66s{1ed Hxbddin PE1dabiS 2601074/ A4 0 prostate tissues. Tsavaler et al., Cancer

Research, supra.

agonis

[0122] Thus, within certain embodiments are provided methods for activating Trp-p8-
mediated calcium influx in a cell, such methods comprising the step of contacting the Trp-p8
expressing cell with an amount of a Trp-p8 agonist for a time sufficient to inhibit growth of
the cell and/or to induce necrosis and/or apoptosis in the cell. Exemplary methods for

activating Trp-p8 are provided within the Examples presented herein.
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[0108] In certain aspects, conpounds of Formula I,
Formula I-A, Formula I-B, Formula |- C, Fornmula I-D,
wa@ea/7o953kormul a | -E are admi nistered i n conbi NBECT/0U82007/004053

with a cancer therapeutic agent that is ineffective in

stimulating Trp-p8-nediated cation influx. [0109] In

ot her aspects, conpounds of Fornula I, Formula I-A,

Formula 1-B, Formula 1-C, Formula I-D, and/or Fornula

|-E are administered in conbination with one or nore
[0123] wms}érténmhm&rmtpom&dmmnaimaenﬁmpwd/ﬁdagmem@euhh@methqu femthe

a conpound of FEor mJI a

treatmensdarpst o0 HER HITLONPr Boioi o AP B0 Bethb RS e gipE the step
of adminiRRRBdb AGn MRAMAL HEicRIRY & hembaASa thepearellyr a‘&lctfeél amount of a

cont enpl at ed phar maceuf i cal co 0siti @’ﬁ I}F £the cell
compositigneaommrising & AP v@ﬁ aﬁayle T 3des PBH%‘&F‘ k PRt 97 the ce

and/or totni‘i;cﬂicg HebdbsisSn@Vd ¥ Po osisiRER de¥l. AdugelHedin, tAs PBFsS

har maceut i ca nposi ti ons are admi ni st er ed
“therapel;imalévi effeetiveamount] refeTSﬁP thaamewns|of a compound tasyyhen
admlmstef*rﬁé £ Qg{a%%yfor Wef\ﬂl L {IURE! uis%u‘ﬁ’(merit Mo Qf'f%cteéﬁeﬂ @ﬂe%&tﬁt for the

e present provi des conpositions f
disease. [The éﬂteexmhtxeally efifetivatainopnt haill mﬁppgeh@g u&@hﬁb‘@@ﬁﬂlp@ﬂnd the

discase, gl tovouan e Ake i e ek eﬂ%ﬁaﬁ?ﬁ%ﬂfasil 4
| at d be ad
(0124) ARG M R ST FE < DT PP FE B etodep 1)

preventif24RERIRasd) R8I SRERIIhE Blinigilagapt&hs BRI diase haabaseclop in a
starch, magnesi um st ear at e, sodi um saccharin, tal c

mammal $atiresoaepredispesrckio the disgag bub ATt YT CHEFEBIREY, SygRIomS of
the dlseaEé’ ?211&15%1%& Hdis&RE, iaLhReMHn At Fedichig Blel RRelopARPOGNHE

e present invention maybe supplied in, finel
disease ommss icinigal smptansngr (D) relieyinhhe shecess def gupingregigion of the
disease d2f @Qﬁucgp%ym@gﬁ{g)l ary such agents are the esters or

s of fatty acids containing from6 to 22

[0125] c\gﬁ# ?l} %re%nteggs 9 C Pﬁggﬁi%g&t nt ?{é&@ffé &%lrl] (I\j’glg/lr dee?)gndmg upon
such faci@ed isthe [diskasy rﬁ;ﬁmﬂﬁt treaned; cOfnptobﬁops e&épﬂsmgwea or (m)re

compound S EprTSty bt i Begtaaddaaiefice FarBiRaT
F ormula'I[l% gﬁgi?lﬁsg? alihﬁ’mst@fed ih e RPEE bf AAAIL001 mg compound/kg body

t
s 0 s B0 B S A S L.t st

than the %ﬁmnﬂhf'@(?sreeﬂ‘ thé SRRHSIHIR I ThereaFies hhé&oid@é@h@lb@mﬂﬁia@é’d otil
l'ike [0114] Tt will be understood that the

optimal aﬁmmen?ﬁf*é? a¢He®d or nul ati on of conpositions,

i ncl udi ng pharnmaceutical conpositions, wll var o
[0126] alncuestiingjanass dministation ofa epmpesitian(shaf the progenf inyention is

| i

acmeveci lgfan:ﬁ?é)[ Iiho%?stﬂgtn%lsﬁgegggstgx?ﬁdq&ptogﬁ%ttg the ddEp AR FHormula 1,
Formula I-A, Formula I-B, Formula I-C, Formula I-D, and/or Formula I-E. Thus,

compositions may be administered orally, parenterally, intraduodenally, and intranasally.
Typically, such compositions comprise one or more such compound in combination with one
or more pharmaceutically acceptable carrier or diluent, as described in further detail herein

above.

[0127] Other embodiments of the present invention provide combination therapies wherein
one or more compound of Formula I, Formula I-A, Formula I-B, Formula I-C, Formula I-D,

and/or Formula I-E is administered in conjunction with one or more cancer therapeutic agent,
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admnistration will be routinely determ ned on a
di sease by di sease and patient by patient basis by
W b@3mesio skill in the art. 34 WO 2007/ 095340 PCT/US2007/004053
PCT/ US2007/ 004053 Met hods for Identifying and
Characterizing the In vitro and In vivo Efficacy of
Smal | - nol ecul e Modul ators of TM T8 [0115] As di scussed
above, the present invention is directed to
smal | -nol ecul e Trp-p8 nodul ators, including agonists
as descri‘atftﬁmaﬂlt'taﬁafdt@ll herefn élb“qyepﬁlcheﬂs iaxt iahtimitbtie apastesh hikyhiting agent,

rp- p8 nodul ators e ifie t he conpoun of

an antimgholiieEa s IRt i 2 TLB I 8B4P L Horiaspp FEpT- i or an

antiandrdgRhM8tid further @ﬂ%&meﬁﬁrdﬂh@pﬂes&lt RERtibA peoREE Gbrﬁblnatlon
ove. The present |nvent|on further §1ntenplates

theraple%‘ﬁla?re@damrdﬂ%qe cpppponadspttirEre? & Feapula k6 farmapiaildpy Eprmula
I-C, ForrRHR!19Y 8fhdVdt HRRuGPIROSE hifliSstared oiBENGA®ItaheilR or sequentially
present i nvention. [0116] Additional or alternative
to achievpthe desitgd drgrapaitigmytegpagoni sts may be identified by
the nethodol ogy disclosed in the acconpanyi ng
[0128] EXeaspisased Rerein, rib¢ tﬂnme“coﬁl’qinqm'@nﬁgmahs teit hialeastgwo compounds

can be GBS ol SPEHED i Pl R el R GRL B e

compoundeis laﬂmi:hiatemaleﬁx@t fdmcs\eed)f)y thessetaid mmptgmd( a9 weelllak lvHerein the

second iyt pp BRI Trise 165 Ffoeipeifsdib et an B desigidgpulecan

be eitherGaubjitiv@fdiiex of A sﬁmﬁﬁirh(s) exX@ el58cthglyl ideniifiable 31)11provement in the
duct i on of apoptosis and/or necrosis in a cell
re01plenté&

pRedesages- Trp- p8:  and/or (4) efficacy in one or nore
ani mal nodel systens of human di sease. Trp-p8
[0129] ZFhedglawitasexaayilerpareoffceedyy way phElustratie neffby way of
lnn“auOglsease(s) associ ated with Trp-p8 expression include
mal | nol ecules that result in one or nore of the
follomnng. (1) protect Trp-p8 expressing cells from
toxic effect of agonists in in vitro nodel system (2)
i nhibit growth of and%géﬁghi%§cancer cell line with
endogenous Trp-p8 expr are efficacious in
one or nore animal nodel systens of human di sease.
[0117] Thus, within cerExambledhodi nents, the present
i nvention prOV|des net hods for |dent|fy|ng Tr p- p8
agonlsts Simtpesiseienthane et 6ot s Tr p- p8
expressing cell with a candldate Tr p- p8 agoni st for a
[0130] tThieesantple dissiosasmmetiiodolddyi for dretsyhthekis loif Diénthdre-FrcatbbRamide
and/ or decrease the viability of a Trp-p8 expressing
COmMpOUnNGSt |, wherein the inhibited growmth and/or reduced
V|ab|I|ty i ndicate that the candidate Trp-p8 agoni st
Menthane 1 activating Trp-p8

[0131] Water (300 ml) was placed in a 2-L Erlenmeyer flask with a large stir bar. Sulfuric
acid (500 ml) was added carefully with stirring. The solution was allowed to cool to 75°C,
and N-ethyl-p-menthane-3-carboxamide (62.5 g) was added. The temperature was
maintained at 75°C with a hot plate, and sodium nitrite (31 g) was added carefully. Two
more 31 gram portions of NaNO, were added at 1-hour intervals, and the mixture was stirred
overnight at 75°C.

[0132] The mixture was cooled to room temperature, diluted with ~1L of ice water,
and extracted with ~500 ml of ether. The ether layer was separated, washed with water,

and extracted with 2 x 350 ml of 1M NaOH. The aqueous layer was made acidic with
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expressed by the cell. [0118] O her enbodi nents
provi de nmet hods for identifying Trp-p8 agonists,
weowpodBsing the step of contacting a Trp-p8 eRQI/ESHOTIE4053

cell with a candidate Trp-p8 agonist for a tinme and

in an anount sufficient to induce influx of calcium

and/ or other cations into the cell, wherein increased

cation influx is correlative of increased cellul ar

toxicity. 35 WD 2007/ 095340 PCT/ US2007/004053 [01191
concentrafid HCL it &ifictednbiakl ethent The et H@emhshduded fvith MgSO4 and

cvaporse o S RE ST SOTRL S8 MG LR o Do

50.3 deg (23Y| agIAN@5%C), nore neopl astic cell that expresses
rp:p8 for a fime and in an anobunt sufficient to

Menthand-SaRchy S or ﬁgowth of and/or induce apoptosis and/or
1l

cell thereby increasing the survival

1591 Qe MR R S0 R R B B o

for 3 houde CII'IQSS'(SCIZ awé/removacbﬁ aistitlation, \aind ahe afid thieridaiwmldistilled at

s ALERE LGS ol A el 20! ™

identification of Trp- p8 antagonlsts in addition to

recedurefos preparationafgaenthane, : &8n. Such net hod

include (1) in vitro assay systens for detecting the

[0134]  Poatstictedonluion HEE-hemed mf dhsimipede 1|msl ¢ﬁ@momxu1%mﬂ§MP and

0.4 mmolI &qﬂﬁ’%q% Gf\és Iﬁ(ﬁ’edf @ @2?&9 %'f?ﬁe%’t a§1%)3 ﬁﬂBXx’l}h ol e\{—ﬁycﬁ}on
assay systens 0 ecti ng e in 'thon o gro

mixture veas shakexefor 8elolursa rﬁUrdcsso*amtede apehés, Khm1MMM60°C) and

r.essi Trp-p8; (3).1i VO .an
shaken fof pAIERSS. ofhe Pt iR aiR AL PG iR} /e
(40-95% gdmemt sver Fimirutenusing 0015% THMi mg:m;cm and 0585 TFA in H,0) and
op astic cell that expresses Trp-p8 for a tinme and

avaporatq Yog$dunt  sufficient to inhibit the growth of

and/ or induce apoptosis and/or necrosis in the cel

thereby increasing the survival of the aninmal.

Met hods for Use of Trp-p8 Mdulators [01211

Smal | - nol ecul e Trp-p8 mxdmpedrs of the present

i nvention may be suitably enployed in nmethods for

nodi KSyrnihesi of Rihvdedbexadintidnzol Coegugrdyqdf Formula 1-E

Trp-p8-nedi ated calcium influx in a cell and

[0135] tﬂﬁ@i@@ﬁiﬂlé 8isBk&adsthbasiobl gor the 3intasdis 6f didRerobenztifnédazol
di seases aSSOC|ated wi th expression of Trp-p8. For

Trp-p8 medglafre of Eanyla InBt ed above, it has been observed t hat
abnornmal Trp-p8 expression is associated with a
neopl asti ¢ phenotype in a variety of
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cancerous tissues including breast, colon, |lung, and

prostate tissues. Tsavaler et al., Cancer Research,
WG pras3pl122] Thus, within certain enmbodi nent BCHUS2007/004053
provi ded net hods for activating Trp-p8- nedi ated
calciuminflux in a cell, such nmethods conprising the
step of contacting the Trp-p8 expressing cell with an
anmount of a Trp-p8 agonist for a time sufficient to
inhibit growth of the cell and/or to induce necrosis
and/ or apoptosis ingthe cell. Exenplary ng¥tods for
activating Trp-p8 afe provid WhiiBdd t he anpl es
presemh§d<b@ge|n WO 28e¥/ 095340 PCT/ 07/004053

012

enbodipents of . he Hpgsent NH Ql/
FOVIde%k er apeut i cyget hods “For 't he treanﬂgnt of W/
2dlseases “ssoci ated Vi t h expr e¥8%on of Trp-ps, such

net hods conprising the step of admnistering to a
manmmal , typically a human, a therapeutically effective
anount of a conposition conprising a Trp-p8 agoni st

for a tine sufficient to inhibit growth of e ceII \><:

OH

dHS%ase i's MN&flClentOto ef fect &leh tredﬂ eQt for
the disease. The "therapeutically effective d&munt”
wi || vary dependi ng upon the conpound, the disease,
and its severity and the.age, weight, etc., of the
manmal to be trgated. {01 As used herein, the terns
, j ang—Otreat ment" i ncl ude:
eyenting thezj{a,m-i .e. causing the clin
A se not to develop in\a

“That may
xper anysynptons of o.the dise ) ©
DMAHQ%?@?tlng the dlségse i .e. arrésting or redudng the
&@@elopnenb/‘? the disease or its cllnlcal/gyﬁptons
or (3) relieving the disease, i.e. causing regression
of the disease or its clinigat synptons. [0125] Wile
the frequency and dosage gf={reatnent regi nens wl|
vary dependi ng upon suc tors as the di sease and

patient treated, COHDOSLtLon‘ conpri sing one or nore
conpound of Fornula I, Fg%wul |-A, Fornula I-B,
Formula I-C, Fornula I-D and/or Formula I-E are

Fass to about 1000 ny/ kg. Typlcally,

treatnent i's |n|t|ated with small er dosages that are
[0136] | ASd. round bottom flask equipped with a stir bar and reflux condenser was charged

with acetonitrile (1L), K2CO3 (263 g, 1.9 mol) and 4-hydroxy-2-fluoro-1-nitrobenzene (100
g, 0.64 mol). Methyl iodide (271 g, 1.9 mol) was added to the reaction mixture and heated at
reflux temperatures with vigorous stirring for 5 h. The acetonitrile was removed and ethyl
acetate (1L) and H,O (700 mL) were added. The heterogeneous mixture was transferred to a
separatory funnel where the aqueous phase was separated and re-extracted with ethyl acetate
(2 x 200 mL). The organic phases were combined and washed with H,O (2 x 500 mL), brine
(500 mL), dried over MgSQy, filtered and concentrated under reduced pressure to give the
desired product as a slightly yellow solid (107 g, 98%).
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than the opti mum dose of the conpound. Thereafter, the
dosage nmay be increased until optiml effectiveness
WO go0ao9izeved. [ 0126] I n nost instances, adm ni BCT/EHS100TI004053
of a conposition(s) of the present invention is
achi eved by any nethod that ensures system c exposure
to the conpound of Fornmula |, Formula |I-A, Fornula
I-B, Formula I-C, Formula I-D, and/or Formula I-E.
Thus, conpositions may be adm nistered orally,
parenterally, i ntragodenal ly, and intranasally.
Typically, such conpositions conprise one or nore such
compound i n conbi paton MAth one or nor e
pharmaceutical l'y & .otghL?, or diluent, as
described in furthef, dftai re| above. [0127]
O her enbodlnentsofﬁwd:he pres@nt I nvention provide
conbi nati on therapies wherein one or nore conpound of

[2-(5-Me ég;ﬁ-%'-gcatr:gp%':o{ %”“lg,gag' %A A-Fop%i iaéld Perz-g\?{yf"éét% - d’ n
nct i on ne 0 nor e ,cancer e (o g
o S ST RS e st LSRR S A0ET o, 16

g 1.6 rnof)l-éﬁﬁihﬁihe x?'Li ﬂ'ﬁﬁfd‘llJilnﬁﬂﬁﬁﬁenes(llgbg,@SQﬁmﬂﬁtMﬁthJBbc-l 2-
gent, an alkylating agent, an_antinetabolite,

disminochpna (Y ED. A mI! Bes addeg it TeAGHRMBRHETS SN iTGar 12 h at 60°

C. The r@&ﬁﬂﬁ mifREé Yas @Hturﬁ@d WaRGEO8AA wartr (112 ]i}%ﬂ(ﬂ%@ resulting yellow
enbodi ments_of the present invention provide

precipitatg gyasicellested bywnewap |fé§atm rBiapregipitate wasrwashefsevmddimes

with wat#_ éS)E ? rLg’ua}nﬂgrl / or or adu ﬁ&[‘ gEgl?cg ) rﬁhr’e?:ﬁgz%@%rohu& asa

bngu3mﬁmwhehdsrﬁh§Qaﬁebusly or sequentlally to achi eve the
desired therapeutic outcone. [01281 Thus, as used
herein, the tern1"39nbination" nmeans that at |east two
conmpounds can be livered in a simultaneous manner,
in conmbination th y mher [n the first conpound is
adm nistered firs {#¢ second conpound,
as well as wherein heH second cofpound is delivered
first, followed by Mhe first &npound. The desired
result can be either a subjective relief of a

[2-(5-MethoRpi B Ahsiho-@heavlanlin@edthylpleyrbatden béiflizepbatyl rptepv ement
in the recipient of the dosages. [0129] The foll ow ng

[0138] &x2 mqloaﬁd Bbﬁoﬂffﬁe%k%q&xe&\ﬁmh(ﬁ stirlbab Slak @hh@8d aAgh H@lsp&sion of

[imtat MPLES
20% Pd(OH%z (5g) and 1,4-dioxane (800 mL). [2-(5-Methoxy-2-nitrophenylamino)-ethyl]-

carbamic acid tert-butyl ester (100g, 0.32 mol) was added to the suspension. The reaction

mixture was hydrogenated (balloon) for 48h (until the starting material had been consumed)
followed by the addition of K»CO3 (100g) was added to the mixture and stirred for an
additional 12 h to remove traces of water. The suspension was filtered to remove the
Pd(OH), and K,CO;. The filtrate was used in the next step without further purification (yield

not determined).
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Exanpl e I Synt hesi s of Ment hane- 3- car boxam de Conpounds
[0130] This exanpl e discloses nethodol ogy for the
waynrhesies of Ment hane- 3- carboxam de . conpouPdEUS2007/004053
Ment hane- 3- car boxylic acid (0131] Water (300 m) was
placed in a 2-L Erlenneyer flask with a |arge stir
bar. Sulfuric acid (500 M) was added carefully with
stirring. The solution was allowed to cool to 75C,
and N-et hyl - p- nent hane- 3- car boxam de (62.5 g) was
[2-(6-Metittgyel -Okloe? 8 elitpairab enzeinwaazol iy N etivikdarbamiG goiditerhbatyl ester
hot plate, and sodiumnitrite (31 g) was added
[0139) qafe%fbu{/é Yolutl¥® waBBriegted Wit @t pesd dfuasbafyl NEMRarvs @ 04 g, 0.64
L-hour intervals, and the n1xtu5§6g?s stirred

mol) andmveﬁ.a@ﬁp Grforrb b, Tho1 ddioens Wesdemoyedard sglesidue yas riturated

o 8 wik chilediéd a&m{vmt% adGvashed
Wlthwat&o?r ac g,gﬁévm%sw Edﬁééﬁﬁ wgtg eré hg;l(‘elt her &l/\nelronvvas ashe

several tigegsavith water (1508 mi-)- nTheerede pragugt wal faed ald’QuG pn theshigh

T s LIEE L

HC and extracted with egber The et her | ayer was
dried with MgSO4 and ev@aporated to give
ment hane- 3- car boxyl i c d (33.% 4, 1% as a
crystalline soli N - 50.3 géﬁt CHC13, 25
C) . Ment hane- 3- cRLo 133

: i d (54. Sg) was refluxed with
80 m of thionyl xhleride for 3 hours. The SOCl2 was
renoved by distillation, and the acid chloride was
2d| stil Iled ath 1114 115 C (8 Torr) (Lit. b.p. 84-85 C

dlhvdrob%ﬁﬁcﬂﬁﬁééz‘o@—'i - oA BABEm3: £ K8, feged] 0134] To a
stirred solution of 0.2 mmol of thé amne in 1 nl of

[0140] O&gzgﬁh‘%ﬂ: u%ﬁg t‘&wa%ggg%{r és % o‘glrtl tl?'a\‘? e r’eggfldon

dihydrotenxsiutidazedd -y ety éawbarﬁlcramﬁ tert-lﬁuyl dase@s(ﬁlﬁg,a(ttﬁ) wwl), DMAP (48

5 039 51 R e B VR85 P Rl Yo v

over a 13 eriqite poriod xhdl Et&rd&yaﬂ-ﬂ@héﬂﬂeﬂ@%aglradoe‘tm OViee rehCtion mixture
i 0,
was quergnmg fch PI% I-P(gl a%dos 1141)'e-5|: or an ac%_?lonal %% m1n é)}-lreliéolgeneous 2mxture

was transferred to a separation funnel where the aqueous phase was separated and re-

extracted with CH,Cl> (2 x 200 mL). The organic phases were combined and washed with
1N HCI (2 x 300 mL), H>O (300 mL), saturated NaHCO3 (aq) (2 x 300 mL), brine (300 mL),
dried over MgSQy, filtered and concentrated under reduced pressure. The crude product was
dissolved in a minimal amount of CH,Cl; and eluted through a plug of silica gel (10%
hexane/ethyl acetate for elution) to furnish the desired product as a colorless solid (93g,
96%).
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evaporated to dryness. Exanple 2 Synthesis
of Di hydr obenzoi m dazol Conpounds of Fornula 1-E [0135]
wabiog/oessanpl e di scl oses net hodol ogy for the syPtTEs1087/004053

of di hydrobenzoi m dazol Trp-p8 nodul ators of Fornul a

1-E. 39 WD 2007/095340 PCT/ US2007/004053 OH O~ \ 1| \

Mel, K2CO3 HN/\NHBoc NH O~ F AcN F K2C03, DMSO N NO2

>98% NO2 >98% N2 O H2 / Pd(OH2 HCDI | \ NH THE or
Dioxane NN ( y THE or Dioxane Il N 95% NH2 0 67%

TFA salt JR3M(2-Afind3thyd)-) 42 GsoropylB-mehyikydibkbxhiard iy 5% Fhdk y-1.3-

DIVA 9 0
dih dro-blenzmmldazol- C-:Ior%e Co(1)11807u1/1d#96 96%0- O-NF 0

[0141] A 500 mL round bottom flask was charged with {2-[3-(2-Isopropyl-5-
methylcyclohexanecarbonyl)-2-0x0-2,3-dihydrobenzoimidazol-1-yl]-ethyl } -carbamic acid
tert-butyl ester (90 g, 0.19 mol) and 95% TFA/H,0 (200 mL). The reaction was stirred for 2

h. and the TFA was removed under reduced pressure to give the crude product as a thick oil

(which solidifies to form fragile foam upon standing under vacuum). The crude product was
dissolved in 30% acetonitrile/H,O and purified by preparative HPLC (Ultro 120 (10um)
C18Q) using a 40-60% acetonitrile/H,O (with .1% TFA) gradient. The pure fractions were
combined, concentrated and lyophilized to give a light fluffy colorless solid (79g, 94%). MS
(ESD) m/z 374 (M" + 1).

dihydro-benzoimidazol-2-one (Compound # 38)

[0142] In a procedure similar to the synthesis of Compound # 36, Compound # 38 was
prepared from 4-ethoxy-1-2-fluoro-1-nitrobenzene (prepared from ethyl bromide and 4-
hydroxy-2-fluoro-1-nitrobenzene. MS (ESI) m/z 387 (M' + 1).

Ng N \/\ NH,

1-5-methylcyclohexanecarbonyl)-1.3-dihydro-

TFA salt of 1-(2-Aminoethyl

benzoimidazol-2-one (Compound # 50)

[0143] In a procedure similar to the synthesis of Compound # 36, Compound # 50 was
prepared from 2-fluoro-1-nitrobenzene. MS (ESI) m/z 344 (M + 1).
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4- Met ho xy-2-fluoro- | -nitrobenzene [0136] A 2L round
bottom fl ask equi pped with a stir bar and refl ux
weonderser was charged wth acetonitrile (1L)PCHREDB7/004053
(263 g, 1.9 nol) and 4-hydroxy-2-fluoro-I|-nitrobenzene
(100 g, 0.64 nol). Methyl iodide (271 g, 1.9 nol) was
added to the reaction m xture and heated at refl ux
tenperatures with vigorous stirring for 5 h. The
acetonitrile was renoved and ethyl acetate (1L) and
H20O (700 nL) were added. The hef’@rogeneous m xture was
transferred to a separatory nnel where the aqueous
phase was separated and regextracted with ethyl
acetate (2 x 200 nlL). Theg organic phases were
conbi ned and washed wi t (2 x 500 n.), brine (500
m.), dried over My , ered and concentrated under
reduced pressure i velt ha—_dedited product as a
FaNI07(g, 98% . 40 WD 2007/ 095340
PCT/U82007/004053/;ClthCXD I /~INT O.N~HOO
[ 2- (5- Met hoxv- 2- ni t rophenyl am no) - ethyll-carban1c acid

tent - butyl 0137] A 2L f g with a stir
TFA salt of53-(2gamipog - (3% . 161 g, 1.6

Al h o Y2 s
methylcy&B*g%xﬁedafﬁoﬂ@Sh @i&h@di&b@fzanhrdaz&tpbﬁa reaapbdDy370. 58
bno- N-Boc-1, 2- di am noet hane (94 g, 0.55 nol)

s added t | EbRPot # 37 Whs
Rl A L AR A T R s
prepared ﬁﬁhﬂ4wan-b(um)@ptc)poamb12tfh@r¢ésmnpbﬁgzeye (preppred from 1-bromo-3-
recipitate _ d st 1 1
rervoutofy Fpfe G €IS B0 EC B RAAID MG R AP HEL 1
L) and drled on a high vacuun1f@p 48 h to give the
desired product as a brlgh{/ﬁEIIOMIsolid (178g, 98%)
N, Nyo H NH2 O

TFA salt of 3-(2-aminoethyl)-5~ 2-hydroxyethoxy)-1-(2-isopropyl-5-

methyleyclohexanecarbonyl)-1.3-dihydro-benzoimidazol-2-one (Compound # 40)

[0145] In a procedure similar to the synthesis of Compound # 36, Compound # 40 was
prepared from 4-(2-tert-butoxyethoxy)-2-fluoro-1-nitrobenzene (prepared from 1-bromo-3-
tert-butoxy ethane and 4-hydroxy-2-fluoro-1-nitrobenzene). MS (ESI) m/z 404 (M + 1).
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[ 2- (55- Met hoxv- 2- Ami no- phenyl am no) - et hyl | - car bam ¢
acid tent-butyl ester [0138] A 2 L round bottom fl ask
weowrpgsd with a stir bar was charged with a sPSPESRDTON053
of 20% Pd(OH)a (5g) and 1, 4-di oxane (800 ni).
[ 2- (5- Met hoxy- 2- ni trophenyl am no) -ethyl ] - carbam c
acid tert-butyl ester (100g, 0.32 npl) was added to
t he suspension. The reaction m xture was hydrogenat ed
(bal I oon) for 48h (until the starting material had
TFA salb@eD(ZOREMEETH R)-methlyikel)-BY 2tibeprapdi-§ n@ith Abydigk&dnecarbonyl)-
100g) was, added to the m Lure and stirred for an
1.3-dihydepsbenzougidazol-2-o RBOEG ¥ 8ebs of water. The
suspensi on was flltered to renove the Pd(OH)2 and
[0146] KinGpprocdure similardp shewsnthesisdfiGorapaaindek 86,9t appounditbéd was

s REAEHE 40 0 Ay SOL B

ester. MS2ESE) Mt BBk M2 +o- 2
3-di hydr obenzoi m dazol -1-yl)-ethyll-carbam c acid
tent-butyl ester [0139] The above sol uti on was
treated with an excess of carbonyl diim dazole (104 g,

0.64 nol) and heated agx@@pfefor 4 h. The 1, 4-di oxane

was renoved and the residue was triturated wth water

(Shmmheis: of Wi G2 Dih§iB o BoS 5Bk 2018 CYRD 0524 (?f%rr%}?&’l E

vacuum Tl ltTratron and washed S€EVeralr [TITES wat er

( ro dried.at.7
0147 { P R Ge X isci i raf RS PR e MRl B RSBt
Trp—pSmortulﬁuomadsﬁEGnr(mﬁI-@ 67%yield for 2 steps). 0- NN 1~
0
{2 [3-(2-1sopro y(B 5- met hyl cycl ohexaé)necar bonyl ) - 6-neth
%y- 2- oxo- 2, 3-

di hydr zoim - 1gyN-NBehyl } -ear bam ¢ acid ~ Ha/Pd(OH),
ert——bﬁ-t—EMQS est 014W fl Sqq/gpngdw t FHrGor Dioxane
stir ba¥S@as ch <gZe-Fd wi R - OXfl, 233 3-

i hydr obenzoi ni daZol - 1-yl ) - et hyl ] - cat banmi ¢ aC| d
tert-butyl ester (40g, 0.20 nol), DVAP (48

o 5 o
o, 3

H CDI NH LlOH IN
N/\/NTOA;/ THF or Dioxane I Dioxane
NH, H o) N QN HN~§
0O

O OH N NR
E;*C' E (EL e 3;0 03;0
~ O N 2 S\_ NI

—_—_— N
DMAP, CH,Cl, ( ;o‘ EDC, HOBt, DIEA, DMF ~§0
Y . y
NR
NH,
NI
95% TFA -,
, o

/\
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g, 0.39 nmol) and CH2Cl12 (500 ni). Menthoyl chloride
(40 g, 0.20nol) was added drop wise over a 15 mnute

w@eooroes3and stirred at an anbi ent tenperature POI/UA2007/004053
The reaction mxture was quenched with IN HO and
stirred for an additional 20 mn. The heterogeneous
m xture was transferred to a separation funnel where
t he agueous phase was separated and re extracted with
CH2C12 (2 x 200 nL). The organic phases were conbi ned
and washed with INHA (2 x 300 ni), H20 (300 n),
saturated NaHCO3 (aq) (2«00 nL), brine (300 niL),
dried over MgSM4, filtered and concentrated under
reduced pressure. The cr, product was dissolved in
a mnimal amount of CH2 nd eluted through a plug
of silica gel (10% hexang/etthyl acetate for elution)
to furnish the desired Br'@)ﬂgct as a colorless solid
(939, 96%. 0-- O N-f- NN 00 42 WO

2007/ 095340 PCT/ US2007/ 004053 TFA salt
3‘F1u°r°"4*mtmb°¥ﬁ‘-i—‘#é4(—rrﬁ3ﬁ—ﬁ—g§—-i sopr opyl - 5- et hyl cycl ohexaneca

rbonyl -5-nmethoxy-1, 3- di hydro-benzoi i dazol - 2- one
(0148  pChproudibatiers)ask STAPpeRVERG: HE DROAT S comfpiagpas charged

‘}F&fl ¢ acid (10 The reaction

o504 (4%!&?1 y%lﬁgh@(daﬁlecépggn?/%r# %ﬂgi;(ugj%hzéﬁd hy r 0 %nzm m da
mixture was hemeyu dt reflun\empematheerivd thadeerous éﬁtﬂ"@ﬁ(’y i1 8 dis e mefhanol was
removed fnd thechuDiehidid bRl B0 VAR hdfle Thd col MBERATE 2 o
colorlessselid (A0 Prtbatswascused withoat firthes pydéicgiaduct as a t hi ck

oil (which solidifies to formfragile foam upon

st andi ng under vacuun). The crude product was

di ssol ved in 30% Onitrile/H20 and purified by

preparative HPLC (Ujtro 120 (1 Qun) C18Q using a

40- 60% acetonitril O(with .1% TFA) gradi ent. The

pure fractions we 0 e{dl ePncentrated and

| yophilized to givela INgh Tﬂﬁf col orl ess solid

(799, 94%. M5B (EMyomz 374 M+ 1). o-i

3-(2-tert-Butyoxycarbonylaminoethylamino)-4-nitrobenzoic acid methyl ester

[0149] A 2 L flask equipped with a stir bar was charged with 1,4-dioxane (300 mL), DMF
(40 mL), K2CO; (10 g) and 3-fluoro-4-nitrobenzoic acid (9.7 g). Mono-N-Boc-1,2-
diaminoethane (8.6 g) was added to the reaction mixture and stirred for 12 h at 60° C. The
reaction mixture was concentrated and the residue was dissolved in CH2Cl; (400 mL) and
H,0 (500 mL). The heterogeneous mixture was transferred to a separatory funnel where the
aqueous phase was separated and re-extracted with CHzCls (2 x 100 mL). The organic
phases were combined and washed with H,O (5 x 100 mL), dried over Na;SOa, filtered and
concentrated under reduced pressure to provide the title compound as an orange solid (14g,
84%).
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NN~-NH2 N~ ~ 0 0 TFA salt of
3-(2- Am noet hyl ) -5-et hoxy-1-(2-isopropyl -5-net hyl cycl o
wheooanesar bonyl ) - 1, 3- di hydr o- benzoi m dazol - 2- PEIEUS2007/004053

(Conpound # 38) [0142] In a procedure simlar to the

synt hesi s of Conpound # 36, Conpound # 38 was

prepared from 4-ethoxy-1-2-fluoro-1-nitrobenzene

(prepared fromethyl brom de and 4-

hydr oxy-2-fluoro-I-nitrobenzene. M5 (ESI) nmlz 387 (M
4-Amino-34P-rettthitoxyishibonylathifo-ethilaninb)-benzoic acid methyl ester

1-(2- Am noet hyl') - 3- (2-1i sopropyl - 5- net hyl cycl ohexanecar
[0150] bArpyL Youhddbdtiohy flagk ecuenredi wiithla 26+ ba-wiechabQaPPNRE sifpension of

o [054%% In a procedure simlar to the synthesis of

20% PA@yHsonf d-digsancditfduhl 4 3pinReds(2-freputrspcarbenlamino-
ethylam#o)bR4dic heild 'n{ét%h QP gﬁl aé ERled tBlike ﬁﬁée\ll(s[}@i}'" / ’i’ﬂeN ﬁ%’:@tion

. WO 2007/ 095340 PCT/ US2007/ 004053 OH O
mixture yag hygrgggrgted grallgon) for 48h (until the starting material had been consumed)

followed&lég ﬁ{ﬂ a'aﬁﬁfdg]%clf) K%é%;%@ﬁ?é_@%gmg Ay }He]rhsgﬁljesagﬁ rs%%'d tor an

cyc exahec
additiongl- P} Inyadrendye moesoifaaist.- The sespefixiopoan dilwredtp refndid te
Pd(OH)%%idalégEn%g Sﬁlger ﬁlt%li}emwlgg 1r1set rlgt ?e g%ytps&egﬁ?/{tﬁouqffugggp p%li!ljg%aﬁon.
4-(2-tert-butoxypropoxy)-2-fluoro-I-nitrobenzene

(prepared from 1- kgomé— 3- tert-butoxy propane and
4- hydr oxy- 2-fl uoro-§<nitrobenzene). M5 (ESI) nlz 418

(M+ 1). j OH 0O
H
N/\/N Oﬁ/
MO T

3-(2-tert-Butoxycarbonylaminoethyl)-2-0x0-2,3-dihydro-1H-benzoimidazole-5-carboxvlic

acid methyl ester

[0151] The above solution was treated with an excess of carbonyl! diimidazole (26.8 g, 4
eq.) and heated at 90°C for 4 h. The 1,4-dioxane was removed and the residue was triturated
with water (1.5 L). The resulting precipitate was collected by vacuum filtration and washed
several times with water (5§ x 500 mL). The crude product was dissolved in a minimal
amount of CHzCl; and purified by flash chromatography on silica gel (10% methanol/CH,Cl,
for elution) to furnish the desired product as an off white solid (11.8 g, 85%).

o O

S e

o

3-Q2-tert-

Butoxycarbonvlaminoethvyl

S-carboxylic acid

-2-0x0-2.3-dihydro-1H-benzoimidzole-

[0152] A 2 L flask equipped with a stir bar was charged with 1,4-dioxane (70 mL), 3-(2-
tert-butoxycarbonylaminoethyl)-2-o0x0-2,3-dihydro-1 H-benzoimidazole-5-carboxylic acid
methyl ester (10.4 g) and LiOH (3.7 g) dissolved in H,O (300 mL). The reaction solution
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cNNNH2 N O O TFA salt of 3-(2-am noethyl)-5-(2-h dy
roxyet hoxy) - 1- (2-i sopropyl - 5-
woreaohpdsye| ohexanecar bonyl ) -1 PCT/US2007/004053
3- di hydr o- benzoi m dazol - 2-one (Conpound # 40) [0145]
In a procedure simlar to the synthesis of Conpound #
36, Conpound # 40 was prepared from
4- (2-tert-butoxyet hoxy)-2-fluoro-I-nitrobenzene
(prepared from 1-brono-3- tert-butoxy ethane and
was stirred o6 h@x $52c f The mixtur@ivas cbacentate)d anVEhe E8MY residuetgds

dissolved %@M&ﬁg\%& qhg‘ﬁlgagg?c? \L}vcl) co%g.qzépga%%%%d the resulting

precipitatd wad cAlledied By ¢ uuiefifydtnh yiihe-3lif vdssoghed yévebaltiphds with H,O

. .leycl ohexanecar bonyl) - 1, 3-.di hydr o: benzoj nj dazol - 2- on

and dried S B 56 180 PR £o FHOH ARSI B PO HE (560
g,gm%o.synthesis of Conpound # 36, Conpound # 45 was

prepared from 2-fluoro-|-nitrobenzene and

(2-amno-l-(R) -ethyl)carbamc acid tert-butyl ester

MS (ESI) miz 358 (M+ + 1).VEBYanple 3 Synthesis

of Addi ti onal Di hydr pbenzeifi dazol e Conpounds of

Formula I-E [01471] Thi ¢ Anpl e di scl oses net hodol ogy

for the synthesis I hyfeiTQbenzaj i dazol e Trp-p8
modul at ors of For ~\“EFthﬁ@%L N-,.,NBoe H H2 /
Pd(OH)2 F HF K2CQ3, MVBOW / N~/N~-O! THE or Di oxane

NO2 H2SO4 02 NO2 BOd OH Dp 0y

TFA salt of 3-(2-Amino-ethyl)-1-(2-isopropyl-5-methylcyclohexanecarbonyl)-2-0x0-2,3-

dihydro-1H-benzoimidazol-5-carboxylic acid

[0153] Ina 100 mL reaction vessel equipped with stir bar was charged with THF (20 mL),
DMAP (1.8 g) and 3-(2-tert-Butoxycarbonylaminoethyl)-2-oxo-2,3-dihydro-1H-
benzoimidzole-5-carboxylic acid (4 g). The reaction mixture was cooled to 0° C and treated
with menthoyl chloride (2.9 g). The reaction mixture was allowed to warm to ambient
temperature and concentrated. 1N HCI (aq) (50mL) and CH,Cl; (50 mL) was added. The
heterogeneous mixture was transferred to a separatory funnel where the aqueous phase was
separated and re-extracted with ethyl acetate (2 x 100 mL). The organic phases were
combined and washed with 1N HCI (2 x 50 mL), H,O (50 mL), brine (100 mL), dried over
MgSOy, filtered and concentrated under reduced pressure. The residue was purified by flash
chromatography on silica gel (4:1 CH,Cl/THF for elution) provided the title compounds as
colorless solid (3.2g, 52%).

NH,

N/\/NHZ
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HCDI 1VH :ne THE or DDoxane NH2 HO HN-- H~O \\0 N
OH~y NRC NHNH N Ob,". N RNH2 X N-~ DMAP,
WERRCEES3EDC, HOBt, DIEA, DVF 0 O O NR NH2 i BCPBS200FH#04053
N 45 WD 2007/095340 PCT/ US2007/004053 OOF O,N-~O
3- Fl uoro-4-nitrobenzoic acid nethyl ester. [01481 A 1
L round bottom fl ask equi pped with a stir bar and
refl ux condenser was charged H2SO4 (4 nlL), nethanol
(400 nmL) and 3-fluoro-4-nitrobenzoic acid (10 g). The
TFA salt o€ ani. AfhindVethyIF B( mnhf@md-mmvleémwdxmmwn@oxo-z,3-
[ or apol was

hexane and concentrated to give a coIorIess solid
[0154] ([waA9ghLirpartionsssel earippediwith sHpbarees Gurged wigh DOAL (pmL), 3-

(2-amino%tﬁ&d)—'¥-(2-isopropyl-S—methylcyolohexanecarbonyl)-2-oxo-2,3-dihydro-lH-
benzoimidazol-5-carboxylic acid (1.5g, 3.9 mmol), EDC (824 mg, 4.3 mmol), HOBt (581
mg, 4.3 mmol), DIEA (1.11 g, 8.6 mmol) and NH4Cl (230 mg, 4.3 mmol). The reaction
mixture was heated via microwave at 60° C for 10 min and poured into a mixture of ethyl
acetate (50 mL) and 1N HCI (50 mL). The heterogeneous mixture was transferred to a
separatory funnel where the aqueous phase was separated and re-extracted with ethyl acetate
(2 x 50 mL). The organic phases were combined and washed with 1N HCI1 (100 mL), H>O (2
x 100 mL), sat. NaHCO3 (3 x 100 mL), brine (100 mL), dried over MgSO,, filtered and
concentrated under reduced pressure. The residue was dissolved in 95% TFA/H>O and
stirred for 2h and concentrated. The crude product was dissolved in 30% acetonitrile/H,O
and purified by preparative HPLC (Ultro 120 (10um) C18Q) using a 10-60% acetonitrile/H20
(with 0.1% TFA) gradient. The pure fractions were combined, concentrated and lyophilized
to give a light fluffy colorless solid (910 mg, 61%). MS (ESI) m/z 387 M +1).

(_J

TFA salt of 3-(2-Amino-ethvl)-1-(2-isopropyl-3-methvicyclohexanecarbonyl)-2-0x0-2.3~

dihvdro-1H-benzoimidazole-5-carboxylic acid (2-diethylamino-ethyl)amide (Compound #

44)

[0155] In a procedure similar to the synthesis of Compound # 41, Compound # 44 was
prepared from N',N'-Diethylethan-1,2-diamine. MS (ESI) m/z 486 (M" + 1).
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HyO ONOO
3-(2-tent-Butyoxycar bonyl am noet hyl am no) - 4- ni t robenzo
WO eooaodid4et hyl ester [01491 A 2 L fl ask equi pperdusiontioo40s3
a stir bar was charged with 1, 4-di oxane (300 niL), DWW
(40 nL), K2C03 (10 g) and 3-fluoro-4-nitrobenzoic acid
(9.7 g). Mono-NBoc-1,2- diam noethane (8.6 g) was
added to the reaction mxture and stirred for 12 h at
60 C. The reaction m xture was concentrated and the
resi due was di ssol ved inOCHZﬁI’Z (400 nL) and H20 (500
nmL.). The heterogeneous m¥tire was transferred to a
separatory funnel where e agqueous phase was
separated and re-ektragq with CH2C12 (2 x 100 ni).
The organic pha S nmbi ned and washed wi th H20
(5 x 100 nL), dri TNEj | tered and
concentrat ed undery pressure to provide the
title conpound as aq_arang® solid (14g, 84%. 0 O
N,NO HII -~~ Ha O 46 WD 2007/095340

PCT/ USZOO?/
TFA salt of 32+ AR IR0~ Zal am no) - benz

dlhvdro-lﬁ&nﬁ&hﬂdmgﬁlcaﬁﬁ}@ﬂl(ﬂﬂwgm fl ask

equi pped wth a stir bar was charged with a suspension

[0156] Igfa 8%?@&@'%2 t e synthresis ©f mﬁlﬂoﬁﬁﬂ #ml), Compound # 47 was
A’m 2-tert-butox M | am no-
prepared femmyﬁﬂafﬂmﬂ@f}e BERLESD 'é/élé )-ester (14 g) was added

to the suspension. The reacti on m xture was

hydr ogenat ed (bal | oon) fd&k.48h (until the starting

mat eri al had been consuned ,vied by the addition
of K2C03 (100 @) s add o{thg m xture and stirred
for an additional 42 h\{o{renbve traces of water. The
suspensi on was fi ed 1o kegppVeNHhe Pd(OH)2 and
K2C03. The filtrate . d in the next step wthout

further purificati}h\. ok,-,,Nyo

TFA salt of 3-(2-Amino-ethvl)—1—(2—isonronvl—5-methvlcvclohexanecarbonvl)-2-oxo-2,3-

dihvdro-1H-benzoimidazole-5-carboxylic acid pyridine-3-yl amide (Compound # 48)

[0157] In aprocedure similar to the synthesis of Compound # 41 Compound # 48 was
prepared from pyridine-3-ylamine. MS (ESI) m/z 464 M+ 1).

Example 4

Synthesis of Additional Dihvdrobenzoimidézole Compounds of Formula I-E

[0158] This example discloses methodology for the synthesis of dihydrobenzoimidazole
Trp-p8 modulators of Formula I-E.
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-O O 3-(2-tent-Butoxycarbonyl am noet hyl ) - 2-oxo-2
3-di hydr o-| H benzoi m dazol e-5-carboxylic acid nethyl
W@3i0210943@l51] The above sol ution was treated WCTUS2007/004053

excess of carbonyl diimdazole (26.8 g, 4 eq.) and
heated at 90 C for 4 h. The 1, 4-di oxane was renoved

and the residue was triturated with water (1.5 L).

The resulting precipitate was col |l ected by vacuum
filtration and washed several tinmes with water (5 x

500 nL). The cr de product was i ssol ved ins7a nini nal

: amount of CH2C12 fand purified by flash chrokat ography

on sENTATGE ( met hanpl / CH2C12 NegMsr el on) t gl \n/
rni sh the dedi Predds rbmbfx,mlsyte so [ \l/
N (%1 G885 . |o ,N+~NyO\er o) E
"3-(2-tert-But oxycarbonyl am noethyl ) - 2- oxo- 2
3-di hydro-| H benzoi mi dzol e- 5-carboxylic acid [0152] A
2 L flask equi pped with a stir bar was charsged with 1;
4- di oxang- (70 ), 3-(2- o
tert- but oxycar bonyl am noet hyl ) - 2- oxo} 2, @ ydr o- be
0 Ie5marb |I01a§j|d et esfex, (4LoNd4 Q)
 The

Na(éh‘?ﬂ”u Ive

reacti OI‘N}-SO“’ ut| on mgSMQ\P / Us2007/ 004053
was stirred for 6hat 65 X e mxture was"
concentrated and the crude-Tesidue was diskol ved in
H20. The solution was neutralized with conc| *MEf"(aq.)
and the resulti preci pitate was col |l ected by vacuum
filtration. The?&g,l,l d was washed several ti : th

i ght ~£Q provi de

H20 and dried on the hi gh vacuum over
the desire prt as a white solid ( 87%. O
O N NH: _— \ fNH’
N Y
X i & \g
Ao ° -
s/
N._0
e Ve
Y
-NX o]

[2-(5-Methyl-sulfanyl-2-nitro-phenylamino)-ethyl]-carbamic acid terz-butyl ester

[0159] 1In a1 liter round bottom flask equipped with a stir bar was charged with DMSO
(200 mL), K5CO; (13 g, 0.10 mol) and 2,4-difluoro-1-nitrobenzene (5 g, 0.03 mol). The
reaction mixture was treated with Mono-N-Boc-1,2-diaminoethane (5 g, 0.32 mol) and stirred
at ambient temperature for 18 h. Sodium thiomethoxide (2.24 g, 0.03 mol) was added to the
reaction mixture and stirred for 12 h at 60° C. The reaction mixture was cooled to 0° C and
triturated with water (800 mL) and the yellow precipitate that formed was collected by
vacuum filtration. The precipitate was washed several times with water (5 x 500 mL) and
dried on a high vacuum for 48 h to give the desired product as a bright yellow solid (8.7 g,
71%).
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N~/_NH2 O O TFA salt of 3-(2-Am no-ethyl
-1-(2-isopropyl -5-nethyl cycl ohexanecar bon) 1) -2-o0xo0-2, 3
W0 2@7k933u®- | H benzoi m dazol - 5- carboxylic aci d pOLBESH07/004053

Ina 100 nL reaction vessel equipped with stir bar was

charged with THE (20 nL), DMAP (1.8 g) and

3-(2-tert-But oxycarbonyl am noet hyl ) - 2- oxo- 2, 3-di hydr o-

| H benzoi m dzol e-5-carboxylic acid (4 g). The

reaction m xture was cooled to OC and treated wth

ment hoyl chloride (£9 g). The reaction m xture was

allowed to warmto pnbient tenperature and

concentrated. IN (aq) (50mL) and CH2Cl12 (50 ni)

was added. The h ene\o)i"?c»%}ue was transferred

to a separatory funhel ere tilhe aqueous phase was

separated and re-ex¥facted wi tth ethyl acetate (2 x 100

m.). The organi c phases were conbined and washed with
[2-(2-aminy- 5B eth?l-sul Bl ylvbhenyiitfinpp@thyl) carbariveacid G@¢-buty] ester ed

over MSH, filtered and concentrated under reduced

[0160] R @SHONBL rdhifl b&REnd ﬂasma@ip?@d Wited soy bt wadicharged with MeOH
romat ogr aphy on _silica gel (4:1 CH2C12/ THF for

h
(200 mL [ (5 Gty v a2 vHED PReR et s cabamiG g e butyl ester

5 g, 0.0 R0l /9 %2%%, 0.05Parld NoYed¥od° O 1IBA, Y7 g, 0.05 mol) was
Ge 200 /0953402& US2007/°004053 TFA salt of : & .
added (irg8fque eAwnd! poridens) ta/the reaction mixture over a 1 h period. Once the addition

was compefs e ERRRIMRnE SEHAYH 1Y ] ANEHGATEH. 10U (100 K Gand
ethyl acef«@e (3umdl) #vetd ddded 15 4lie teaatidromikiures 4the hnterpgenagius mixture was

equi pped W t h. sti,r_.b was cha ' -
et S5 PRS- b BAE R S B WL MU 80 ot
with ethyd m)tbt)atei(-zaﬂmhg). dnln?/dzrganicl-ph(abazrwaierdog@gmﬂd- aﬁmldcwadbmd?hﬂtHzO

| R . . 1T
(3100 g bribg (P md) o8 HiprfPand soheliiPyda pifRimquped
pressure (& gl enibladk bsitie) )é"he 'gh]flier pradiidtGras di%sm\wﬂ&n \3199 nhie af €#1,Cl, and
ia mcr ve at or m oured jntq a

separatedinto (6 10D Bk Fpind (QEELDEEB A BOTRRYERY KPIGERrpieg vidsr reduced
pressure hh@ ub&d RitRGRRAUS: pirkidatienWas transferred to a

separatory funnel where the agueous phase was

separated and re-extracted wth ethyl acetate

N\«N\/\NHz

/é\o o

1-5-methyl-cyclohexanecarbonyl)-5-methylsulfanyl-1,3-

dihydro-benzoimidazol-2-one (Compound # 42)

[0161] In a procedure similar to the synthesis of Compound # 36, Compound # 42 was
prepared from the crude [2-(2-amino-5-Methyl-sulfanyl-phenylamino)-ethyl]-carbamic acid
tert-butyl ester. MS (ESI) m/z 390.1 (M" + 1).
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(2 x 50 nL). The organi c phases were conbi ned and
washed with IN HCL (100 n.), H20O (2 x 100 nL), sat.

WONHOOB3¢B x 100 mL), brine (100 nL), dried oveCT/NyBOH004053
filtered and concentrated under reduced pressure. The
resi due was dissolved in 95% TFA/ H20O and stirred for
2h and concentrated. The crude product was dissol ved
in 30%acetonitrile/H20 and purified by preparative
HPLC (Utro 120 (1CQum C18Q using a 10-60%
acetonitrile/H0 (with 8:1% TFA) gradient. The pure
fractions were conbi ned, goncentrated and |yophilized
to give a light fl ffy rless solid (910 ng, 61%.
M5 (ESI) mz 387 + NJ Orj N H N/1I'NH2 0 O
TFA salt of N ~NH,

3-(2- Am no-et hyl) '%B@ropyl 5- net hyl cycl ohexaneca
rbonyl ) - 2- oxo- 2, 3-

di hydr o- | H benzoi ﬁa‘azol e- 5 carboxylic acid
_ (2 d| et hyI am no- e5t hyI )am de (Con'po%nd

Cormound %, ,af from
dihydro-bet \}?‘E‘I‘J 8?%4‘#‘81’(%2‘5‘”?{‘%@4921 ne. M5 (ESI) mz 486 (M+ +

200 / 9534 / 5 o 1-5-

[0162] ‘&LIOIIPE 106 %yv&s Fnig VH?\Z% gZ K%?ﬁ% e'eih%@l'\tz 1s %ropy
methyl- cygﬁﬁreg@maar&mmmeﬂmmmhméedlhgdnwlbe)nzgnmxl@z@-zsrne

| hydro 1H 0 |
(compough A S B T RO D e 5 BBt g o
reaction rhik€uré )f&g il?fdns afd ;@?ﬂm OTHoretictibh, mGﬁnmmvdst#r@?fow&& h and crude
product vxgtrs ;ﬁgrﬁgd byrp%?)aramye HIQE]C (%'ltrg/? 28 I(_‘%l)m)n&ﬁé)lusn()gh— 45-61(9%
acetonitrile/H20 (with .1% TFA) gradient. The pure fractions were combined, concentrated
and lyophilized to give a light fluffy colorless solid (296 mg 94%). MS (ESI) m/z 406 M+

1.

/é\o o

3-2-Amino-ethyl)-1-( 2-isonronv1-5-methvl-cvclohexanecarbonll)-S-methvlsulfonvl-1 3=

dihydro-benzoimidazol-2-one (Compound # 39)

[0163] A 10 mL reaction vessel equipped with a stir bar was charged with 3-(2-amino-~
ethyl)-1 -(2-isopropy1—5-methyl-cyclohexanecarbonyl)-s-methylsulfanyl-l ,3-dihydro-
benzoimidazol-2-one (Compound # 42), Oxone (1g) and 20% aqueous methanol (5 mL). The
reaction mixture is titrated with sat: NaHCO; (aq) to a pH of ~5. Reaction mixture is stirred
for 1h. The reaction mixture is filtered and concentrated. The crude product was dissolved in
30% acetonitrile/H,O and purified by preparative HPLC (Ultro 120 (10um) C18Q) usinga
15-50% acetonitrile/H,O (with 0.1% TFA) gradient. The pure fractions were combined,
concentrated and lyophilized to give a fluffy colorless solid (79g, 94%). MS (ESI) m/z 422
M+ 1).
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N 11 N _/NH2 OO TFA salt of 3 (2 Amno ethyl) 1 (2
i sopropyl -5- nethyl cycl ohexanecar bonyl ) - 2- oxo- 2, 3-
walrdogaivs40 H benzoi mi dazol e 5 carboxylic acid PCT/US2007/004053
pyridi ne-3-yl am de (Conpound # 48) [01571 In a
procedure simlar to the synthesis of Conpound # 41
Conpound # 48 was prepared from pyridi ne-3-yl am ne.
Ms (ESI) mz 464 (Mt + 1):. Exanple 4 Synthesis
or Addi ti onal Di hydrobenzoi m dazol e Conpounds of
Formula I-E [01581 This exanpl e di scl oses net hodol ogy
for the synthesis of dihydrobenzoi m dazole Trp-p8
modul ators of Fornul a | Efam$le SWO 2007/ 095340

PCT/ US2007/ 004053 s- F F NHBoc H ,N',_, H SO K 3
uo- Q0 F DVBQy,, iid mpdunBV FMZE'I@ NO NO, HO
S.- SS NO | N2 NHS H

[0164] Ci]his-e)s:amplje disclcg)sess9 ?ﬁ)@tl;r%a‘loggr(fgr &e synthesis of d1hydrobenzo1m1dazole

Trp-p8 modulators of Formula I-A

O/ b\W Cl
Y NO,y
AN O H, /7 10% Pd-C
NO, Pyridine
O

NH, 1

Boc-D-Ala

0 H
g HN /lk/ N\"/O 95% TFA
L _—

EDC, HOBt, DIEA
DMF

2-Isopropvl-5-methyl-cyclohexanecarboxylic acid (4-methoxy-2-nitrophenyl)-amide

[0165] 4-Methoxy-2-nitroaniline (5g, 0.018 mol) was dissolved in pyridine (50) and treated
with menthoyl chloride (3.57g, 0.018 mol). The reaction mixture was heated to 50° C and
stirred vigorously for 6h. The reaction mixture was cooled to room temperature and poured
into a mixture of CH,Cl, (100 mL) and 1N HCI (100 mL)). The heterogeneous mixture was
transferred to a separatory funnel where the aqueous phase was separated and re-extracted
with CH,Cl» (2x 100 mL). The organic phases were combined and washed with 1N HCI (8 x
100 mL), Hz0 (1x 100 mL), 1N NaOH (2 x 100 mL), brine (100 mL), dried over MgSQa,

filtered and concentrated under reduced pressure. The residue was purified by flash
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10) /-NH2 N/--NH2 N={N._/ 0 O ONWwo HO
j 2- (5- Met hyl - sul fanyl - 2- n|tro phenyl am no)

werdoghdsss@r bami c acid tert-butyl ester [0159) PEI/ESZ07/004053
liter round bottom flask equi pped with a stir bar was
charged with DMSO (200 niL), K2C03 (13 g, 0.10 nol)
and 2,4-difluoro-|l-nitrobenzene (5 g, 0.03 nol). The
reaction mxture was treated with Mono N
Boc- 1, 2-di am noet hane (5 g, 0.32 nol) and stirred

at
chromato W sﬂ@ﬁr'@elr @obuo 6OVoethjl'Badetat@b@r@mf{)]hrplgﬁgmmgyrgéd the title
{mé%% added to the reaction mxture
compoundsris caldtiespiPIRLYA t ion i

60 C. The reaction m xture was
cooled to 0 Cand triturated with water (800 nL) and
the yellow precipitaje that forned was coll ected by
vacuum filtrati on preC| pNHgte was washed sever al
times with water and dried on a high

vacuum for 48 h to gt ve red product as a
'Dg,

bright yellow solid £8. 51 WO 2007/ 095340
PCT/ US2007/ 004053 S N--- /NyO- HZ H O

j 2-(2-am no- 5- Met hyl - sulfanyl phenyl am no
lcar bam C acr d t AR, '- Q] _AIHI%GSOO

charged W th l\/leC]—| (200 rrL
[0166] Qasdlﬁopﬁtmethxlrmmex@WPﬁ%ybh asig (drmstbyxwemyjirorheayl-
amide (4 ?ngwag 863?)‘5'3& %rf % %sﬁ)gngﬁxtr 6F IO%EP(QC (@Eganmi-ﬁ: @s8d ni¥i)Cllhe

ool e BH4 (1 0. 05
reaction rﬂﬁitr)rre\w& hyih}dmaiedrmfeo ap % Ef déﬂ)ﬂkﬂo fQYI ‘kﬁli‘s‘)“ﬂ[* 8 b@H@on The reaction

eactio xture, oy & bafty ¢
mixture WECHESRDASS SotBURIEIce RO e BEHE SonSRERI Sy RE bRy o use
in the neﬁqgédtioﬁﬂﬂith&tl‘furtﬁéﬁ mmf(ciﬁﬁh m.) and ethyl acetate (200

were added to the reaction m xture. The
heterogeneous myxture was ©

(1-4 2-[2-Isovropyl-5-methv1-cvclohexanecarbonvl)—amino]—S—methoxv—nhenvlcarbamovl} -

ethyl)carbamic acid terz-butyl ester

[0167] 2-Isopropy1-5-methyl-cyclohexanecarboxylic (2-amino-4-methoxyphenyl)-amide
(5g, 0.016 mol), EDC (4.2g, 0.022 mol), HOBt (2.97g, 0.022 mol) and DIEA (8.53g, 0.066
mol) were dissolved in DMF (50 mL) and stirred at 45° C for 6h. The reaction mixture was
cooled to room temperature and poured into a mixture of ethyl acetate and 1N HCI (100 mL).
The heterogeneous mixture was transferred to a separatory funnel and the phases where
separated. The aqueous phase re-extracted with ethyl acetate () and the organic phases where
combined, washed with 1N HCI (5 x 100 mL), H,0 (100 mL), saturated 1N NaOH (2 x 100
mL), brine (100 mL), dried (MgSO4), filtered and concentrated to give a slightly yellow solid
(7.5g). A portion of the crude product (1.5 g) was purified by flash chromatography with
silica gel (SiO,, 30% ethyl acetate/hexane for elution) to give the desired product as a
colorless solid (1.6g).
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transferred to a separatory funnel where the aqueous
phase was separated and re-extracted wth ethyl
wa@e@rass4( 2x 100 nmL). The organi c phases were PORD500T004053
and washed with H2O (3x100 nL), brine (100 nL), dried
over MgSOH4, filtered.and concentrated under reduced
pressure to give a black residue. The crude product
was di ssolved in 100 nL of CH2Cl12 and separated into
two 100 nL round (501 in each) and both were
concentrat ed under yeduced pri¢ssure and used w t hout
further purificati S N NH,0 O
3- (2- Am no- et hyl) 2-1 gopr ppyl = 5- net hyl - cycl ohexanec
arbonyl ) - 5- met hyl sw,
di hydr o- benzoi m dazol - 2- on npound # 42) [0161] Ina
procedure si nilar-fo~the synthesps of Conpound # 36,
Compound # 42 was prepared fromthe crude
[ 2- (2-am no-5- Met hyl - sul fanyl - phenyl am no
TFA salt@®rhyisbpropybamh&hAciitloleR Biiechitoklylie atidf[2-(RBnfia6blopidylamino)-
390.1 { -+ 1). 52 007/ 095340 PCT/ US2007/004053 O
4-methoxylphen e ({0 Arino ethyl) 1 (2 isopropyl 5
nmet hyl - cycl ohexanecar bonyl ) - 5- et hy| sul fi nyl -1, 3-
[0168] (i Higcl2olsprmpt-inerthy oYl e apassthog A Hna Y- Pohesy- A
QAR 18 3KidWB - tRitar htas dissolved in 95% TFA/H,O
phenyloafbhhy 1 EAGIcAapie 915 1185 St e (DO
and stirrerefonyth. Gheiredvtivameieti wasyErncaimdandshe FadPradust was

aissalved S Fa e Oy B e o™

C18Q) uking a 40060%iapetomitritafiieO with 201 %i TF Angradisnl. cbhe mie fractions were

. reaction mxture was stirred f MS
combindf SeEEYEL 40 eF B BRIl Aol EpiE sigpe
(ESD) m/A BB GLB0Q) using a 40-60% acetonitrilefH20 (with .1

% TFA) gradient. The pure fractions were conbi ned,
concentrated and |yophilized tgoNyi,ve a light fluffy

colorless solid (296]ng 949% . (ESI) mz 406 (M+ +

TFA salt of 2-Isopro

methylsulfanyl-phenyl] amide (Compound # 4).

[0169] A 100 mL round bottom flask equipped with a stir bar containing crude [2-(2-
amino-5-methyl-sulfanyl-phenylamino)-ethyl]-carbamic acid terz-butyl ester was charged
with THF (50g) and DMAP (1.8g, 0.02 mol). The reaction mixture was cooled to 0°C and
menthoyl chloride (1.5g, 0.008 mol) was added drop wise over a 5 min period. The reaction
mixture was allowed to warm to ambient temperature and stirred for an additional 30 min.
The crude product was dissolved in a minimal amount of CH,Cl, and purified by flash
chromatography on silica gel (10% hexane/ethyl acetate for elution) which resulted in a
slightly yellow solid (1.76g, 61%). The purified material was dissolved in 20 mL of 95%
TFA/H,O and stirred for 1 h and concentrated. The crude product was dissolved in 30%
acetonitrile/H,0 and purified by preparative HPLC (Ultro 120 (10um) C18Q) using a 40-60%
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1). O S? N-N~NH2 0 O3 2 Amino ethyl) 1 (2
i sopropyl - 5- net hyl - cycl ohexanecar bonyl ) - 5- net hyl sul f on
w@ keol7/0834@i hydr o- benzoi m dazol - 2- one ( ConpoundP&T/BS3007/004053

[0163] A 10 ni reaction vessel equipped with a stir

bar was charged with 3-(2-am no-

et hyl)-1-(2-isopropyl -5-nethyl -cycl ohexanecar bonyl ) - 5-

nmet hyl sul f anyl - 1, 3-di hydr o- benzoi m dazol - 2- one

(Conpound # 42), Oxone (1g) and 20% aqueous net hanol
acetonitril GHAO)(withik1 % B4} gradient. xThe puresiradtionaivett einhbinediconcentrated

and Lyopipy oo &9 eBe Bty Sl sl C 41, B {PST 7384 b <)

concentrated. The ct ude product was dissolved in 30%

acetonitrile/H20 and purified by preparative HPLC

(Utro 120 (1 CQu 8Q using a 15-50%

acetonitril el H0 0l% TFA) gradient. The pure

fractions were conbfned, condggntnated and |yophilized

to give a fluffy gefgyH g, 94%. Ms (ESI)

mz 422 (M+ + 1). 53 WO 2007/ 095340 PCT/ US2007/ 004053

Exanpl e 5 Synthesis of Conmpounds of Fornmula |-B [0164]
[2-(4-Flubbi-g-18ttaibieh goyliaB Pt/ Fedrbatid i térebutyhest&ynt hesi s

of di hydrobenzoi m dazole Trp-p8 nodul ators of Formul a
10170] 104 100 b5 Gind tonDbiNRibBed wit ¥sBiib s ad chabl with

idine |l O]l
acetonltnrfg (40mL), EDC (1.12g, 5.9 mmol), HOBt (0.796g, 5.9 mmol), DIEA (3.76 mL,

21.6 mmol) and Mono-N-Boc-1,2-diaminoethane (0.865g, 5.4 mmol). The reaction mixture

was stirred for ~18h and concentrated. The residue was dissolved in a mixture of ethyl
acetate (50 mL) and 1N HCI (50 mL). The heterogeneous mixture was transferred to a
separatory funnel where the aqueous phase was separated and re-extracted with ethyl acetate
(2x 100 mL). The organic phases were combined and washed with 1N HC1 (2 x 50 mL),
H,0 (1x 50 mL), sat NaHCOj3 (3 x 50 mL), brine (100 mL), dried over MgSOy, filtered and
concentrated under reduced pressure. The residue was purified by flash chromatography on
silica gel (30% to 50% ethy! acetate/hexane for elution) provided the title compounds as
slightly purple solid (1.12g, 63%).

(0]

0
_NL_HN

[2-(5-Methyl-sulfanyl-2-nitro-phenvylamino)-ethyl]-carbamic acid teri-butyl ester

[0171] 1In a 10 reaction vessel equipped with a stir bar was charged with DMF (5 mL),
NaSMe (0.162g, 2.3 mmol) and [2-(4-fluoro-2-nitro-benzoylamino)-ethyl]-carbamic acid
tert-butyl ester (0.757g, 2.3 mmol). The reaction mixture stirred at ambient temperature for 2
h and poured into a mixture of ethyl acetate (20 mL) and H,O (25 mL). The heterogeneous
mixture was transferred to a separatory funnel where the aqueous phase was separated and re-
extracted with ethyl acetate (2x 10 mL). The organic phases were combined and washed with

IN HC1 (2 x 10 mL), H,0 (1x 10 mL), sat NaHCO3 (2 x 10 mL), brine (10 mL), dried over
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N O- _Boc-D-Ala HHN 95% TFA H HN N O EDC, HOBt,
DEADW 01/ O% 0 cYO"N+.OH N O1I O
wQ2d0gop3apyl - 5- met hyl - cycl ohexanecar boxyl i ¢ acPdr/UusS2007/004053

(4- met hoxy- 2- ni trophenyl ) - am de [ 0165]
4- Met hoxy-2-nitroaniline (59, Q018 nol) was dissol ved
in pyridine (50) and treated w th nmenthoyl chloride
(3.57g, 0.018 nol). The reaction mxture was heated to
50 C and stirred vigorously for 6h. The reaction

MgSO0y, filtrtedrand waacentateddinider redaned preparrat The rasibhepeasrpdified by flash

chromatqefishy otika b Ghoatoisnie FM’ fodbtb @Rl i eldiphgpoyigied the tidle

compourfie PasHEI Y ydllowed1id3006ng,d %8queous phase was

separated and re-extracted wth CH2Cl12 (2x 100 ni).
The organi ¢ phases were cgnabi ned and washed with I'N
HCI (8 x 100 ni), |—|20(st 100 mL), IN NaOH (2 x 100
m.), brine (100 ni) over MgS™4, filtered and
concentrated under pregsure. The residue was
purified by flash
chr omat ogr aphy on NeHN(20~,0, 50% et hyl

acet at e/ hexane for elutlion) provi ed the title
conmpounds as col ortess solid (4.9g, 83%. HNH2 NOO
1 2 Isopropyl 5 nethyl cycl ohexanecarboxylic

N-(2-Anfife-ath HZ@M@BﬁmhM -ayd dexpiGonyl)-

2-1 3 ecar boxylic acid
=T HOX : e (4.99) was dissol ved

in a suspensiqn of 10% Pd- C 5Cg and THE %150 mL).. The
[0172] In a procedure similar to the synthesis of Compound # 42, Compound # 2 was
prepared from the [2-(5-Methyl-sulfanyl-2-nitro-phenylamino)-ethyl]-carbamic acid zerz-

butyl ester. MS (ESI) m/z 392 (M" + 1).

Example 6

Synthesis of Compounds of Formula I-B

[0173] This example discloses methodology for the synthesis of dihydrobenzoimidazole
Trp-p8 modulators of Formula I-B.
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reacti on m xture was hydrogenated over 20 % Pd(OH) 2
for 48h with a balloon. The reaction m xture was
w0 pdoveeBdo and concentrated to give the desiredPCDIROTIEN4053
in sufficient purity to use in the next reaction
wi t hout further purification. 0 YO\ / HNNOI O (1
{2 12 Isopropyl 5 nethyl
cycl ohexanecar bonyl ) - am nol - 5- met hoxy- phenyl car banoyl |
- ethyl)carbamc acid tert-butyl ester [0167]

2-1sopropyl - 5- net hyl - cycl phexanecdg boxylic

ol 2- am no-4- nethoxyphenwL%Panide c1 0. 016
I( 4, ig, 0."522\ ) tNIOBY_ (2. 979, 0XQ#2 ol )

( g—0-066—nmwl.)

S ed atE@8 C for 6 / The reactiyedineni xt ur e™~wa
cooled to roomtenpera

of ethyl acetate and
het er ogeneous m xture

- 30
e and poured into a m xture
1(100 nmL). The
transferred to a separatory
funnel and the phases where separated. The aqueous
phase re-extracted with ethyl acetate () and the

organi ¢ phases where conbi ned, washed wgth 1IN HO (5
x 100 nm.), H4O (100 nL), osat urated 1N
). brine @1 My, gered (MU, f11fergd eltihd(

e i ght [y Vsl | pw )

Mghgent r at es

Aup@y tion of-the cryd NproductD@&DSg) wa oifi. by
flash chromet ogr aphy % th silica gel §%52, 30% at hy!

acet at e/ hexane for el
product as a colorl

on) to give the desired
olid (1.6g). 55 WO

1. H, / 10% Pd-C

2. TFA

Scheme 5.

2-(5-Amino-3-phenvl-pyrazol-1-vl)-ethanol

[0174] Benzoylacetonitrile (25 g, 0.17 mol) was suspended in a mixture of 125 mL reagent
grade anhydrous alcohol and 20 mL glacial acetic acid. 2-Hydroxyethylhydrazine (14.4 g,
1.1 equiv) dissolved in 35 mL alcohol was added all at once. The mixture was heated at

reflux for 4 h, cooled, water was added to make 500 mL total volume and the solution was
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TFA salt of 2Isopropyl-5-nethyl-cycl ohexanecarboxylic

acid-f 2-(2-am nopropi onyl am no) -
wa2emendsny| phenyl | am de (Conpound # 1) [0168] PCT/US2007/004053

(1-{2-[2-1sopropyl -5-net hyl - cycl ohexanecar bonyl ) - am no

] - 5- met hoxy- phenyl car barnoyl } - et hyl ) carbam ¢ aci d

tert-butyl ester (1 g) was dissolved in 95% TFA/ H20

and stirred for Ih. The reaction m xture was

) .concentrated and the crude product was dissolved in
chilled iB@ypiigsraiar everhight-20rystids were filterad byldpmepBreliey Surisel, Gvashed

. . (4 USH - 0 o
with col§ sk e b oot G R et (722 70
fractions were conbiped, concentrated and |yophilized
to give a light fluffly colorless @blid (880ng) M
(ESI') mz 376 (M+ +
of 2-1sopropyl-5-nme
f 2- (2- am no- et hyl am np) - Ht hw
am de (Conpound # 4)<~0$69] "AX100 nL round bottom
flask equi pped with a stir bar g6
am no- 5- et hyl - sul f anyl - phenyl § b) - et hyl ] - car bami c
acid tert-butyl ester was charged with THE (50g) and
DVAP (1.8g, 0.02 nol). The reaction m xture was cool ed
gl ethpl ehexangcarioxglic deid([2-(Rchydnoxypgthi ) was

Sﬂﬁwnygggggﬂégppqﬁgﬁaeover a 5 mn period. The reaction
m xture was al fowed to warm-to anbi ent tenperature and

o175y SEASSREE0 AN N 8081 98- o PSR a4 penca i
a mixturp of idfdhdmfob}elt}idnai{fﬂ(: mﬂl? @ﬁ&bfj}ﬁﬁi_ﬁlﬁl'(yo %L)Sdﬁldi dhﬂli(alfihdaﬂl_]ie%ath.

exane{ e ate . 1or elurilQn ch resulted I1n._a
Mentho SRS R S8 5000 vor cfved 9 pteblaiemstiin (449 mD) fnd added
drop wisdtt®h ladladdffontufisd) g)‘t‘@c@ctieﬂ be@ dﬁClQﬁ?Qﬁé/ tubEFANER Qe ¥Wmin

stirred for_ 1 h and concentrated. The crude product

required fagcompletn yddition, thpins badevenientavied apg stisng qontinnedfprigyh. 1M

1 S L S8 R T i

was re-exiraetesh Wit 1 /HED(agw 90mB.)1 104 FICAwagragdinenided Tihé thur e
dichlorofdeRfank AN réflobed QH&Hr Q@ﬂlce& 89&@&%@9&&@@ in profuse precipitation. The

precipitate was collect by vacuum filtration and the solid was washed with water several

times. The solid residue was triturated with 400 mL 1:1 ether/hexanes (rapid stirring for 2 h).
The solid was filtered on a Buchner funnel and washed with hexanes. After air drying

overnight, further drying was effected on high vacuum for 24 h to give a colorless solid
(1444 g).

Methanesulfonic acid-2-{5-[2-isopropyl-5-methyl-cyclohexanecarboyl)-amino]-3-phenyl-

pyrzol-1-vl}tethyl ester
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and | yophilized to give a light fluffy colorless solid

(1.41g). M (ESI) mz 364 (M+ + 1) F | \ OO O
WOR00DIE340 ' H) LO PCT/US2007/004053

f2-(4- Fl uoro-2-nitro-benzoyl am no)-et hyl | -carbam c

acid tert-butyl ester [0170] Ina 100 nL round bottom

flask equi pped with a stir bar was charged wth

acetonitrile (40m.), EDC (1.12g, 5.9 nmol), HOBt

RN N NCERG METENEN G I

2H-pyrzd51e3aqiamae (40t &I10E38 MBD veds sﬁ.ll.’sﬁéhdfea in CHB 12300 mL) and pyridine (47
concentrated. The residue was di ssolved Iin a m xture

mL, 1.5 gguig} ¥p$ addsddpleweq By mathangsiel fanyl piierige (#d mL, thbequiv) at ice
bath temP&aRIr8 SEIEIS Wﬁéf’ilfbﬁ@ﬁtot\ﬁzﬁﬂ?toe{obﬁgteﬁ% et'tét% grv%s%ﬂred for

unnel where the agueous phase was separat
an additippaldhet . WVeter (R0 L way hddesieanst the nfiziurg 6@s mijred Tire).5 h.

D BRGSO PR ARG B LA ok

chunks. Pe¢antat{och0@asollowdd bgdreatreent MjfiOdn additibealex®0ant] water and

centrate d e ressure.
decantarSREEH IR PO ahFiH eS8 sPiyunea i Frediyle Soligha o
Buchnertfﬁmm%l&tdﬂy|wa§@&&tﬁirﬁdﬁ@<@ﬁkﬂdﬁt@f detbtthingd). provi ded the
title conpounds as slightly purple solid (1.12g,
63%. I\ 0 0 ON- HY\H N
f 2- (5- Met hyl - sul fanyl2-nitro- p Ayl ami no)-ethyl ]-carb
amc acid tert-buty -terH [0L71] Ina 10 reaction
vessel equipped wtrt w
(5 nL) NaSMe (0. 16

aC|d tert- butyl ester (0.757¢g 3 nnDI). The
reaction mxture stirred at anmhiedAt tenperature for 2
h and poured into a ntxture of ethyI acetate (20 niL)

| . X

CAr i
JHﬂDEJﬁHhSHJEBELseparated and re- extracted MAth ethyl

acetate (2x 10 nmL). The organi c phases were conbi ned

[0177] and arasharsyhic0.3B8MbIEvag dissohed %DM&@QSO@ ¥aI)Ow #f Jodium

2 x, 10 nL), brine mL), dried over 57
azide (375g, 1 g\l%qulv) he mixture wa)s 'heated to 7 °C for)6 h. Upon cooling, water (1 L)

and ethyl acetate (500 mL) were added and the mixture was shaken in a separatory funnel.
The layers were separated and the organic layer was washed sequentially with 200 mL
quantities of water, saturated NaHCO3, and brine. The organic layer was dt;ted with NaxSOy,,
decanted, and the solvent removed on the rotovap. Yield was not determined because the

product was not quite free of solvent before moving to the next step.

2-Isopropyl-5-methyl-cyclohexane carboxylic acid-[2-amino-ethyl)-

5-phenvl-2H-pyrzol-3-yl]-amide

[0178] Crude azido compound was dissolved in 500 mL reagent grade absolute alcohol and
treated with 5 g activated carbon. This was stirred for several hours and filtered through
Celite. Approximately 300 mL solvent was removed on the rotovap and replaced with fresh
solvent. 10% Pd-C (4.8 g, ~50%-wt. H,O) was added, and a steady stream of hydrogen was
maintained over the reaction mixture with rapid stirring for 24 h. Hydrogen was disconnected

and conc. HCI (32 mL) was added slowly. After filtration through Celite, the filtrate was
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WD 2007/ 095340 PCT/ US2007/ 004053 MySH4, filtered and
concentrated under reduced pressure. The residue was
weeorovsdo by flash chromat ography on silica gedT/(SD396/004053

to 50% et hyl acetate/ hexane for elution) provided the

title conpounds as slightly yellow solid (500 ng, 61

%. O YNHHNNHZ O

N- (2- Am no- et hyl =2-[ (2-i sopropyl | - 5- et hyl - cycl ohexane

car bonyl)- am no-4-net hyl sul fanyl - benzam de ( Conpound
concentrited) ox{ thﬂ@tbvamraub'mgde eoefase precipitation StHewsy dtimbpyloeﬂher was

added to[qgtn‘? dﬁ‘.ﬁ a?%pgrﬁééﬁﬂ g' ﬁ?gﬁ% 18)1r eigl?n b %% t[rht%ﬁy ﬁlwas fgtered

into a Bmhmr ﬁ.ﬂmdl irei\t/as}ied twith. dastlglﬂ ethies AlEBh):d hite3@vdedvas produced.
Exanple 6 Synthesis of Conpounds of Forrmula I-B
Yield: 10@3 %Jyﬁ}alosyelewtg)sgh scl oses net hodol ogy for the
synthesi s of dihydrobenzoi m dazole Trp-p8 nodul ators
of Fornmula |-B. 58 2007/ 09534%-E2CT/ US2007/ 004053
OHOHO Nr d Hri "N2- -\ - NN NNN EtCH
Pyridine ON OMS H tha,kNN MsCl, Pyr
N\

TFA salt of 2-Isopropyl-5-methyl-cyclohexane carboxylic acid-[2-amino-ethyl)-
5-phenyl-2H-pyrzol-3-yl]-amide (Compound # 16)

[0179] Conversion to the trifluoroacetate salt: the solid was neutralized and partitioned in a
separatory funnel by shaking with 500 mL ether and 150 mL 2 N NaOH When the solid was
completely dissolved, the layers were separated and the organic phase was dried with
NayCO3. Decantation and mixing with 23 mL trifluoroacetic acid was followed by
evaporation of solvent and drying on high vacuum. The foam was crushed and triturated with
300 mL hexanes (rapid stirring for 3 h) which, upon filtration, produced a white powder
containing much less ether. Solvent was finally removed completely by heating in a round
bottom flask at 80 °C for 6 h.

TFA salt of 2-Isopropyl-5-methyl-cyclohexane carboxvlic acid-[2-(2-amino-ethyl)-

S-furan-2-yl-2 H-pyrzol-3-yl]-amide (Compound # 14)

[0180] In a procedure similar to the synthesis of Compound # 16, Compound # 14 was
prepared from 2-furoylacetonitrile and 2-hydroxyethylhydrazine. This material was purified
by preparative HPLC (Ultro 120 (10um) C18Q) using a 40-60% acetonitrile/H,O (with 0.1%
TFA) gradient. MS (ESI) m/z 344 (M' + 1).
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CHzC12 O NDMSOO N NH2 1. HZ/ 10% Pd-C NN 2. TFA
j~ 0 AN IN Scheme 5. jH HHZN N ~N
WQ@2{03/09831n0- 3- phenyl - pyrazol - 1-yl -et hanol [ 01¥&{/US2007/004053

Benzoyl acetonitrile (25 g, 0.17 nol) was suspended in

a mxture of 125 nL reagent grade anhydrous al coho

and 20 nL gl acial acetic acid. 2-Hydroxyethyl hydrazi ne

(14.4 g, 1.1 equiv) dissolved in 35 nL al cohol was

added all at once. The mi xture was heated at reflux

for 4 h, cooled, watér was addednso make 500 ni total

vol une and the sol ytien was 59 2007/ 095340

PCT/ US2007/ 004053 lediin'a refrigerator

overnight. Crystals wereyti gmpd cold on a Buchner

funnel, washed withAcola wal and dried on high

vacuumto give the desired pro gﬁf(27.2 g, 79%9. OH

Hri NN, N O

2-isopropyl -5-net hyl -cycl ohexanéCar boxyl i c aci d

[2-(2-hydroxy-ethyl)- 5 -phen 2Hpyrzo |-3 -] -amde
TFA salff (¥P/Ed 1-3-rfiEth gl I8xiahe natbe oyl icoardd -{ 2-( 3Haini ed-etirydb)-5-(1-

methyl- 188 byol2-D- 28 -T2 o1 WS SHS REREE S hihd # 17

[0181] In a procedure similar to the synthesis of Compound # 16, Compound # 17 was

prepared from 1-methyl -1H-pyrrole-2-carbaldehyde and 2-hydroxyethylhydrazine. This
material was purified by preparative HPLC (Ultro 120 (10um) C18Q) using a 40-60%
acetonitrile/H,O (with .1% TFA) gradient. MS (ESI) m/z 372 (M" + 1).

NH,
N N

/:i\o \/N

TFA salt of 2-Isopropyl-5-methyl-cyclohexane carboxylic acid-[2-(2-amino-ethvyl)-5-(1-

methyl-1H-pyrrol-2-y)-2H-pyrazol-3-vl]-amide (Compound # 15)

[0182] In a procedure similar to the synthesis of Compound # 16, Compound # 15 was
prepared from 2-benzoylacetonitrile and (2-diazenyl-ethyl)-carbamic acid rerz-butyl ester.
This material was purified by preparative HPLC (Ultro 120 (10um) C18Q) using a 40-60%
acetonitrile/H,O (with 0.1% TFA) gradient. MS (ESI) m/z 383 (M* + 1).

TFA salt of 2-Isopropvl-5-methyl-cyclohexane carboxvlic acid-[2-(2-amino-ethvl
methyl-1H- 0l-2-v)-2H-pyrazol-3-vyl]-amide (Compound # 18
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a m xture of dichloronethane (500 nL) and pyridine (40
m.) and chilled in an ice bath. Menthoyl chloride
W@ 1@®0/095340. 15 equi v) was di ssol ved i n di chl or or&L/lis2087/004053
(200 nL.) and added drop wise froman addition funne
protected by a CaCl2 drying tube. After the 45 mn
requi red for conplete addition, the ice bath was
renmoved and stirring continued for 3 h. 1M HC (aq,
200 nmL)) was added was added and the phases were
[0183] Isepmoatdude sifitardo gmﬂy@ﬂphfaséélomwndéf EotGoppamdyf 1§ was

o o A T TR R

This matefi@Bwhi Fxlﬂﬁﬁécmbp beSpafEivp ;}Hm(p (Ukte 520 (IMhuen) (bkxl@)'dqgmm 40-60%
was col | ect. by vacuum fj n spglid was
acetonitrilgZda(2 gvith Opl /%ft"é\ H S?taMg ﬁ#ﬁé”/‘?‘?’%’ei@im “resi due

was triturated with 400 nL 1:1 ether/hexanes (rapid
stirring for 2 h). The solid was filtered on a
Buchner funnel and washed with hexanes. After air
drying overnight, furBxempie¥ing was effected on high
vacuum for 24 h to give a colorless solid (144.4 q).
OV N N-,  gyhinblis 6F ObinpasmaswftFoninula I-C
aci d-2-f5-[2-1sopropyl -5-net hyl -cycl ohexanecar boy) - am
"X i Jbibel I the sahedd o ihn @b idddhzole
1841 lscial 0%11581%55532’&%176?9 e 7
Trp-p8 mpdletyys op¥prduladtthy| - cycl ohexanecar boxyl i ¢ aci d
[ 2- (2- hydroxy-ethyl)-5-phenyl - 2H pyrzol -3-]-am de
(140 g, 0.38 nofP¥ was suspended in CH2Cl2 (500 ni)~ ameH;Br
pyridi ne (47A\n 5 equi V) s added fol | owed®by
nmet hanesul fonyl ¢ [
batih tenmpera e, The-sgl uti :
oom t enper afiel,ensond was stirred
R. Water (500 nL) was added and™the m xturé was
stirred for 0.5 h. D chloronethane was renoved by
evaporation |eaving a precipitate of It. yell ow
granul ar chunks. Decantation was foll owed by

treatment with an additional 500 nL water and
NH,

Scheme 6.

2-Isopropyl-5-methyl-cyclohexanecarboxylic acid (2-hydroxy-2-phenyl-ethyl)-amide

[0185] A 500 mL round bottom flask equipped with stir bar was charged with CH2Cl> (200
mL), DIEA (28g, 0.219 mol), and 2-Amino-1-phenyl-ethanol (10g, 0.073 mol) and cooled to
0° C. Menthoyl chloride (14.8g, 0.073 mol) was added drop wise over a 15 min period.

Once the addition was complete the reaction was allowed to warm to ambient temperature
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decantation again. A final 500 nL quantity of water
was used to transfer the solid to a Buchner funne
wWob@re933to was suction dried (yield not determnm PEryS20b7/004053
H//J NN, N OO0\ 2-Isopropyl-5-nethyl-cvcl ohexane
car boxylic acid-[2-azido-ethyl)-5-phenyl- 2H pyrzol -3
-yll -amde [0177] The crude nesylate (0.38 nol) was
di ssolved in DVMSO (500 nL) with sodium azide (37 g,
1.5 equiv). The m xture was heated to 70 C for 6 h.
and stirrddgbh. GERIAINEL00MALEdind IN HC1 (260 ndi)hyhs akiet ad ehe(foBGion thixture

shak
and stineeff 1o af 348 508R o i, b el ot Radtd Sty Pl et 'Y
separatorydMfiic] Watertsd Wfheo e plené ivab kypanated ar€ Oe-Bktradietbwith IGHSCI, (2x

wat er turated nd brine. _Th rgan
100 mL)y %&Prmc BRasER WS FP Hc%anf Wy eh NG (98 100 mL), H;0
(1x 100 BL) VB NaC2IPY 2d 00l )) 8rih& IDOAAL), \ér@dd)\)éﬁﬁ/lggm, filtered and
det’er mi ned because the product was not quite free of
concentraigd yader rsdpcrdTRSUIS ngtEd'eleée was phgf,qegmrough a plug of silica gel
(50% ethgvl éﬁﬁémeﬂne'afoméfdﬁlﬁgﬁ geé‘%i&ti%fiﬂﬁe G%?Bﬁﬂc? dds col rfess solid (18.8
d-[ 2-am no-eth pheny 2H pyrzo ?
g, 85%).- awnde [0178] Crude azi do compound was dlssolved in
500 nL reagent grade absol ute al cohol and treated
wth 5 g activated carbon. This stirred for
several hours and fifltered throupgh Celite.
Approxi mately 300 ¢l “sol vent s renoved on the

rotovap and replacled withifrekh _solvent. 10% Pd-C
(4.8 g, -50%wt. H2T W6 o‘o@o a steady stream
of hydrogen was nmirt{aPned ove e reaction mxture

with rapid stirring for 24 h. Hydrogen was
d : .

TFA saltd"?Q”eCt &

dhw]aﬂMkZ@G&bG&&ﬁ#@OPCT/USZOO7/004053 concentrated on the

rotovap resulting in profuse precipitation. Still wet,

[0186] Q:L B@@ RIORYndeoiRm Nask eqafifRd with §th‘eba!% s AHSroR0 C&lﬂhﬁahydrous
ension was stirred rapidly for 0.5 h. The sol
THF (20 )qudt?efsggropyl -5-methyl-cyclohexanecarboxylic acid (2-hydroxy— -phenyl-
ethyl)-amide (10g, 0.03 mol). NaH (.87 g, 0.04 mol) was added in one portion and stirred for
10 min (until H; stopped being produced). 1-Bromoethyl-2-amine hydrogen bromide (6.74g,
0.033 mol) and NaH (.87g, .036 mol) were added to the reaction mixture and stirred for 2h.
An additional equivalent of NaH (.87g, 0.036 mol) was added and stirred an additional 2h.
The excess NaH was quenched by pouring the reaction mixture onto ice. Ethyl acetate (200
mL) and H,O were added and stirred for 20 min. The heterogeneous mixture was transferred
. to a separatory funnel where the aqueous phase was separated and re-extracted with ethyl
acetate (2x 100 mL). The organic phases were combined and washed with H,O (1x 100 mL),
brine (100 mL), dried over MgSQ,, filtered and concentrated under reduced pressure. The
crude product was dissolved in 30% acetonitrile/H,;O and purified by preparative HPLC
(Ultro 120 (10um) C18Q) using a 30-60% acetonitrile/H,O (with 0.1% TFA) gradient. The
pure fractions were combined, concentrated and lyophilized to give a light fluffy colorless
solid (9.4g, 62%). MS (ESI) m/z 347 (M" + 1).
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into a Buchner funnel and washed with. diethyl ether.
Air dried white powder was produced. Yield: 108.6 g

W@ Zh7803wer three steps). NHZ N r"J N N, N PQ/UFA07/004053
salt of 2-1sopropyl-5-nmethyl-cycl ohexane carboxylic
aci d-[2-am no-ethyl,)- 5-phenyl -2H pyrzol -3-yl 1-am de
(Conpound # 16) [0179] Conversion to the
trifluoroacetate salt: the solid was neutralized and
partitioned in a separatory funnel by shaking with
500 nL ether and 150 mL 2 N NaOH Méen the solid was

conpl etely dissolved, the Iaye;ﬁ/here separ ated and

t he organi c phase S5 dried wt Na2C(O3. Decant ati on
and m xing with 23 trifluogeacetic acid was

foll owed by evapo f s¢lvent and drying on high
vacuum The foam was: jturated with 300
nL hexanes (rapid §pilrbng for whi ch, upon
filtration, produced a white powdér containing nuch

| ess ether, Solvent was flnally renoved conpl etely by
TFA saltig aropyi-5-methhcyglohaxa boxiylig { 2-€3-aminerd-propoxy)- HZ

-phenylbbtlﬁlmrﬁh&ca_n%@b&?d 5 39]

['sopropyl-5-met hy] - cycl ohexane carboxylic

[0187] gﬁ faﬂargged%g %HEE)I? t(s ?{% y}-ltoh_e?/lrs Io_f grcr)]m ouP%#r%Oo &o&n%oufg # 31 was

prepared|fodB Qlisdpropyip§-awathyir ey chohek higacatbo x e asid r(Rhﬁ&erx}OLphenyl-ethyl)—

. d # 16, Ca d # 14 d, f
amnide ang P Hp gy BT Boha PRy B FBI Py O 21 Fifop
preparativa HRTLG@{Ukas1 J0u¢liohin C180)) @fW@BOV@adﬂM%UX“&@p 1%

GRTE L e R R S

Example 8

Synthesis of Additional Dihydrobenzoimidazole Compounds of Formula I-D

[0188] This example discloses methodology for the synthesis of dihydrobenzoimidazole
Trp-p8 modulators of Formula I-D
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62 WD 2007/ 095340 PCT/US2007/004053 N H2 6-Y NNN O
N TFA salt of 2-1sopropyl-5-nethyl-cycl ohexane

W@ 20000%38l0 ¢ aci d- 12- (2-am no-ethyl)-5-(1- metpPgT/u$2007/004053

H pyrrol - 2-yl)-2H pyrazol - 3-yl | -am de (Conmpound # 17)
[0181] In a procedure simlar to the synthesis of
Conpound # 16, Conpound # 17 was prepared from!|
-met hyl -1H pyrrol e-2-carbal dehyde and

2- hydr oxyet hyl hydrazine. This nmaterial was purified

by preparativePHPLC (U tro,120 (10m) C18Q using a
40- 6O%Nepé\\§@i l e/ H20 (Mith . %TFA& grad| ent. MS

(ES1) mz 37 + 1). H % - 1111 N O TFA
it of 2 | sop opyl - 5- net /
cid-[2-(2-am no-ethyl metzhy| IH-p3r
O2H pyrazol -3-yl | -am de (%ﬁpound 15 0182] In a
procedure simlar to the sy;Zem s of Conpound # 16,

Compound # 15 was prepared ffrom 2-benzoyl acetonitrile
and (2-diazenyl-ethyl)-c Cigo‘a@(ndcr&&‘al‘v&)- utNy¢N est er .
This material was purllﬂjl\éd pr epas @it ve LC (Utro
120 (1 Qunm) C18Q wusing a 40-60% acetonitri'l e/ H20
(wth 0.1% TFA) gradient. M (I\E:?I) mz 383 (M+ + 1).
NHZ HNN OgWN

NiCl, | Na(CN)H;

Scheme 7.

2-Isopropvl-5-methvl-cyclohexanecarbovlic acid [2-(2-bromo-phenyl)-ethyl]-amide

[0189]

A 100 mL round bottom flask equipped with a stir bar was charged with CH,Cl, (30

mL), 2-bromo-phenethylamine (1.0 g, 5.00 mmol) and triethylamine (684 ul, 5.05 mmol).

The reaction solution was treated with menthoyl chloride (1.02 g, 5.05 mmol) in one portion

and stirred at ambient temperature for 30 minutes. The reaction was diluted with CH>Cl»

(50mL) and washed with water (3 x 100 mL). Organic layer was dried over anhydrous

sodium sulfate and concentrated under reduced pressure to give a thick oil (1.8g). Product

was used for next step without purification.
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TFA salt of 2-1sopropyl-5-nethyl-cycl ohexane

carboxylic acid-12-(2-am no-ethyl)-5-(1- nethyl-1H LL
w@2orA%s2ol yl | -am de (Conpound # 18) 63 WO 20B71/0SHB7AW4053

PCT/ US2007/ 004053 [0183] In a procedure simlar to

the synthesis of Conpound # 16, Conpound # 18 was

prepared from 2-benzoyl acetonitrile and

(3-di azenyl -propyl )-carbam c acid tent-butyl ester.

This material was purified by preparative HPLC (U tro

120 (1&um C18Q wusing a 40-60% a nitril el H0

(with 0.1% TFA) gfadient. MS (ESI)| mz 383 (Mt+ 1).

Exanpl e 7 Synt hes of Conpoungg,-of Fornula |-C [0184]
Thi s exanpl e di @ g‘et hodol dgy for the synthesis
of di hydr obenzoi m-da>g

|-C OH /~/NH3Br E2N B

dul ators of Formul a
Cl N ODEA CHC?2
OTHE /N Ha H @ Schéme 6. OH 2 |sopropyl 5
met hyl - cycl ohexanecar boxyl i c acid
TFA salt(of201¢eppyt-3-ntRiiydyciitexbecarbaldic[a0iB B1-[ (B 8@inm-ethglandno)-
bottom f | k GQUI£ wWth stir bar was charged with
henyl]- (289, 0.219 nol), and
2- Ami no- I-phenyl-ethanol l og, 0.073 nol) and cool ed
[0190] 14525 guiCmiREaYe yeactinh dese equippehwith agts bapyys &%i%ged with neat

d1am1no&g§€edg16rrﬂﬁ) WS r8 ﬁrs-i?h ﬁylr@ﬁlcﬂﬁkbx%arbo%g ﬁcﬁi 8- (2-bromo-

on Was ¢ € reacti on was to warm
phenyl)-¢tbyHrrmnidn (1 15@,Tﬁérram9i)ear@14(3m@02/d©f7([3@9%&(§ 147 mmOl 1.5 eq.). The

reaction Egg H§g§) %Qc%kpé%mcrowave at 180° C for 40 minutes. The reaction mixture
was transferred to a round bottom flask and concentrated. The residue was dissolved in
DMSO (1 mL) and purified by preparative HPLC (Ultro 120 (10um) C18Q) using a 10-40%
acetonitrile/H,O (with 0.1% TFA) gradient. The pure fractions were combined, concentrated
and lyophilized to give a colorless solid (1g, 52%) (MS (ESI) m/z 346 M+ 1).

2-Isopropyl-5-methyl-cyclohexanecarboxylic acid [2-(2-cvano-phenyl)-ethyl]-amide

[0191] A 20 mL microwave reaction vessel equipped with a stir bar was charged with 2-
isopropyl-5-methyl-cyclohexanecarboylic acid [2-(2-bromo-phenyl)-ethyl]-amide (1.54 g, 4.2
mmol), CuCN (0.60 g, 6.4 mmol) and NMP (10 mL). The reaction vessel was subjected to
microwave at 180° C for 40 minutes. The reaction mixture was transferred to a round bottom
flask and concentrated. The residue to purified by flash chromatography on silica gel (10%

ethyl acetate/hexane for elution) to give a colorless solid (1.25 g, 81%).

NH,
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and stirred 2 h. CH2C12 (100 nL) and IN HC1 (100 ni)
was added to the reaction m xture and stirred for an
w@ddrvysmal 20 mn. The het erogeneous m Xt ure MEBUS2007/004053
transferred to a separatory funnel where the aqueous
phase was separated and re-extracted with CH2Cl2 (2x
100 nl). The. organic phases were conbi ned and washed
with INHA (8 x 100 nmL), H20O (Ix 100 mL), 1N NaCH (2
x 100 m.), brine (100 ni), dried over NgSO4 flltered

2-Isopropyleb nmdndmvbmemileumﬂexvlr it E242 raneineured ot ide
c uted through a plug of S|I|ca gel (SOWbethyI
LJ@QE@%@@%E%%/hexane for elution) provided the title

ounds as colorless solid (18.8, g, 85%. 1INH2 H N
[0192] A s geynd Jrottom flask equipped with a stir bar was charged with 2-

isopropyF—Slr?&ﬂ ?ng%éé?%ﬂeiﬁé%ﬁﬁo)x?ﬁ_ﬁ %&?ﬁéﬁ?%@h@%ﬁhyﬁ ethyl] am1de (1 25 g,
4.0 mmal) a@@)mqm@@]@mg@o FACE 68 BB rDmOl s  GALE 6.5

d
mmol) glghﬁa op)‘%@%% ﬂ??ofﬂoﬁ%v@ﬁgxgrnﬁﬂs &!lei X aCIegLf))r N ONaBH,

cyclohexanecar
(0.20 g) was h@@hdmryi Izacpthmnyixturetahgi Ishirredrag @d@mgal 20 9duies. ) TheNgaétion

mixture ‘gvas pas%ﬁd u 1e %JT V\%éceﬁ?ed&% (!é)'ﬂﬁgﬁ‘{?at&? {1}1(11 9@6@.{&@(1 i}ésgﬁrgd The

black residtﬁrwmmwecﬂnmmnaniayah‘xogmoﬂacenmdale( &d7phgsed Bra@@ha C18

sitica gl QKRR PR T TIPS R TP OB RUIRD 120 ¢ Fiapoing a 10-

40% acefAitite@iiBOt(wath MNedd TFAY grad{enfl 3Bhephe fwdmsioas detk eombined,

stirr an.addi tional 2h. The excess S
concenteapd g YRR etk § srlopseRa k. AL (EEDy PP A 1)
acetate (200 nlL) and H20O were added and stirred for
20 mn. The heterogeneous m xture was transferred to
a separatory funnel where the aqueous phase was
separated and re-extracEggnpietth ethyl acetate (2x 100
nm.). The organi c phases were conbi ned and washed with
H2O (I x 18fhthdsis of Addifaénd] Xonpthnds df FeenmudrC MySO4a
filtered and concentrated under reduced pressure. The
[0193] CTM€ %xﬁh?ﬂ:%ﬁ&cl&%?z RSN OB Aok T3 iRGal (ﬁﬂl’rg Opsl @b&iAttors of
and puritied by preparative HPLC (Utra 1 (10um
Formula@i@Q) using a 30-60% acetonitrile/ H20 (w th 0.1% TFA)
gradient. The pure fractions were conbi ned,
concentrated and | yophilized to give a light fluffy
colorless solid (9.4g, 62%. M5 (ESI) mz 347 ( M+
1). 65
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WD 2007/ 095340 PCT/ US2007/004053 NHZ O H N O TFA
salt of 2-1sopropyl-5-nethyl-cycl ohexanecarboxylic
W 2000/8953m0 no- 4- pr opoxy) - 2- phenyl - et hyl | - am dePCT/US2007/004053
(Conpound # 31) [0187] Ina procedure simlar to the
synt hesi s of Conpound # 30, Conpound # 31 was
prepared from
2-i sopropyl - 5- net hyl - cycl ohexanecar boxylic acid
(2- hydr oxy- 2- phenyl -et hyl )- am de and
1- Br onopr opyl -3 1 ne hydrogen brom de. This materi al
was purifi prepar ati ve LC (Utro 120 (1 Gum C
18Q using a 40 6 dcet oni t /H21G) (@Hth .1 % ThRA,
4 i ent—MS{LESH—nz 361 ( e 8
£ nt hesi s of @#8kiRBhal Di hydr open oi i da ConpaeoHdso
~~of Fornula |I-D [0188] This exanpl e discl 05&s
nmet hodol ogy for the synthesis of di hydrobenzoi nm dazol e
-p8 nodul ators of Fornmula I-D 66 WO 2007/ 095340
PCT/ US2007/ 004053 Br H2N\ H,Br C1L NI \ fNH2 180C

( m cr OOV\BVG) Na%s, %)gﬁt ( cat H HHNNﬂz N H Boc-D-Ala

Y \/k© N EDC, HOBt, TEA
g H
N © AL O THF

ZT
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Scheme 7.

2-Isopropyl-5-methyl-cyclohexanecarboxylic acid (2-oxo-2-phenvi-ethy)-amide

[0194] A 20 mL round bottom flask equipped with a stir bar was charge with 2-Isopropyl-
5-methyl-cyclohexanecarboxylic acid (2-hydroxy-2-phenyl-ethyl)-amide (100 mg, 0.33
mmol) and acetic acid (ImL). A solution of CrOs (36 mg, .363 mmoles, 1.1 eq) in acetic
acid (500ul) and water (100 ul) was slowly added to the reaction mixture. The reaction
mixture was stirred at ambient temperature for 15 min and diluted with ethyl acetate (30 mL)
and saturated NaHCO3 (aq.) (30 mL). The heterogeneous mixture was transferred to a
separatory funnel where the aqueous phase was separated and re-extracted with ethyl acetate
(2x 10 mL). The organic phases were combined and washed with sat NaHCOs (3 x 10 mL),
H20 (10 mL), brine (10 mL), dried over Na,SOy, filtered and concentrated under reduced
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N NCl2 Na(CNH3 H2 HN O Schene 7. Br H
2-1 sopropyl - 5- net hyl - cycl ohexanecar boylic acid
WO 2000293 0- phenyl )-e thyll-am de [ 01891 A 10BCTIS2007/004053

round bottom fl ask equi pped with a stir bar was

charged with CH2A 2 (30 nl), 2-brono-phenethyl am ne

(1.0 g, 5.00 mol) and triethylamne (684 |, 5.05

nmol ). The reaction solution was treated with

ment hoyl chloride (1.02 g, 5.05 mmvl) in one portion
pressured H&lesésildueadasapurwﬁd ey flagtecipematagraphlyom Slcagel (Be%. toTHgo ethyl
acetate/kwﬁ?rﬁ:t S 81%?|vﬁfgi ol 1&1%&9&1%%%1%d %85\8#1}%\%03{%@?2%& %eﬁ)

anhydrous sodlun1sulfate and concentrated under

reduced pressure tolgive a thick oil (1.8g). Product

was used for next step wthoutypurification. 67 WO

2007/ 095340 PCT/U‘ /OOA053 RH2 HN H N TFA salt

of 2-1sopropyl - ‘ rboyl ic acid
8125 m. m

{2-[2-(2-am no- ethy i am -et hyl }-am de
(Conpound # 33) [ owave reaction

vessel equi pped MAth a stir bar was charged with neat
R i i -amide

2-isopropyl -5-nmet hyl -cycl ohexanecar boylic acid

[0195] [ I& A2mBRiRsw RRGRYEHorel RYélle 9aippe@ with a5stﬁ' bai’r whs 'H’@Jg):d with 2-
Cu powder (390 ng, 6.14

lsopropsrleiameﬂw cvdgb@mmb%ﬂ}w% 62-9250%123}@600&9@3’91'2‘@@6 (89 mg) and
ammonia 915490, MinSRethihSl) | €QQkdPHr dBeiE YER and NaCNBH; (20 mg) were

added to the reaction mixture and subjected to microwave at 80°C for 80 min. The residue
was taken up in ethyl acetate (30 mL) and saturated NatHHCO3 (aq.) (30 mL). 'The
heterogeneous mixture was transferred to a separatory funnel where the aqueous phase was
separated and re-extracted with ethyl acetate (2x 10 mL). The organic phases were combined
and washed with sat NaHCO; (3 x 10 mL), H,O (10 mL), brine (10 mL), dried over NaxSO4,

filtered and concentrated under reduced pressure to give a solid (75 mg).

ethyl)-carbamic acid tert-butyl ester

[0196] A 15 mL reaction vessel equipped with a stir bar was charged with THF (15mL),
Boc-(R)-alanine(52 mg, 0.273 mmoles), HOBt (37.87 mg, 0.273 mmoles), EDCI (53 mg,
0.273 mmoles) and TEA (37 pl, 0.273 mmoles). The reaction mixture was stirred for 15 min.
whereupon 2-isopropyl-5-methyl-cyclohexanecarboxylic acid (2-amino-2-phenyl-ethyl)-
amide (75mg, 0.248 mmol) was added and stirred for an additional 3h. Ethyl acetate (10 mL)

and H,O (10 mL) were added to the reaction mixture. The heterogeneous mixture was
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was transferred to a round bottom fl ask and
concentrated. The residue was dissolved in DMSO (1
workgo7assd4puri fi ed by preparative HPLC (U tro 10O1/{92007/004053

Qum d 8Q wusing a 10-40% acetonitrile/H20 (with
0. 1% TFA) gradient. The pure fractions were conbi ned,
concentrated and |yophilized to give a colorless
solid (1 g, 52%9 (Ms (ESI) nmlz 346 (M+ + 1). CN N
2-1sopropyl - 5-net hyl - cycl ohexanecar boxyl i c acid

transferrp@ tq 2 seppaatorypluensll whest lyd aquaiisiphasp(d:8 kppaka®@d antl re-extracted

with eth L re%gg&e ]t(,ﬁmg,s e Y5 Sa%lec! pha% reedcoWI };IHC ansc{ washe% "with IN HCl
(2x10 rhrs); HOPglx- B) i), it Naid@NH@xane ednbbyhé ¢10a8iyl dried over MgSOy,

fltered ] QRPN B LIET K PrerenIBS TR Y oS R A P

chromat&@ﬁﬁl@} oV@i3ics \gbj @OW&h&Dace@ﬁt@M@Mﬁé@oﬂ&lu@lgﬁb Srolfled 4Rk title
The reaction m xture was transferred to a
compour?(%dﬁ iﬁf

tesdaelid (394R8hnd concentrated. The residue to
purified by flash chromat ography on silica gel (10%
et hyl acet at e/ hexang for el uti N give a colorless
solid (1.25 g, 81%J] NH2 H N 68§ WO 2007/ 095340
PCT/ US2007/ 004053
2-1 sopropyl - 5- net clghex necar boxylic acid
[ 2- 2-am nomet hyl - p y ¥ et ™ e (Compound # 34)
[0192] A 100 nl rouad bgt t om f | qui pped with a
stir bar was charded Wth 2-

i sopropyl - 5- nethyl cyclohexanecarboxyllc aci d
TEA salf @EZ-I?sommwlr-th ryalolhg g

Ni C12 (1.14 g, 8. 8 nnDIes)'and

NaBH4 was added in small

oo PRt ﬂ%ﬁxc%mgsn%&gg"k R BEL R A B e B o
TFA/CHsClorandd1 a2-[Rldidpr@nals- ﬁl@tﬂ?lléybl%iiexa-ﬁ?earblﬁ@?}hﬂﬁho] 1-phenyl-
cake o1 cellte an

cthyloargoxd e ek BT LG b PR eSP S0P SUgIeddRe 1h. The TEA

 was remb@sd GHiRr Y@RicEd feadurBdndl 'iheareﬁidﬁb RRs d‘?ﬁ@BH'@H 119@0% acetomtrﬂe/HzO
acetonitrile and passed throu a silica

(with 0.3 A i Pa e PR iethye BPLEAA R J@01dhiue) Of Bbusing a 10-
40% ace(dn%@/l—l%%@hth@l%%ﬁ%ﬁgmd@% ?’ﬁ@ %ﬁfy frddrlofi b %Ellﬁ

radi ent ure tions were co
concentrated and lyophlhzed to give a colorless solid (17.7 mg) (MS (ESI) m/z 374 (M + 1).

Example 10

Expression of Trp-p8 in CHO Cells

[0198] Human 7rp-p8 transfected CHO cells (referred to herein as CHO/Trp-p8) were
generated for use in experiments of the present invention. Expression of Trp-p8 polypeptide
in this transfectant and the absence of any endogenous expression in the non-transfected
CHO was confirmed by western blot and immunofluorescence using a Trp-p8 specific
antibody (GS2.20) as well as the calcium flux assay with Icilin (1-[2-hydroxyphenyl]-4-[3-
nitrophenyl]-1,2,3,6-tetrahydropyrimidine-2-one) and menthol (2-isopropyl-5-methyl-
cyclohexanol). Non-transfected CHO cells were used to establish the specificity of the
effects of the compounds observed with CHO/Trp-p8.

72



concentrated and | yophilized to give a colorless solid
(1.1 g. M5 (ESI) mz 317 (M+ + 1). Exanple 9

w@whesies of Addi tional Conpounds of Fornul a |PC/pS93904053
Thi s exanpl e di scl oses net hodol ogy for the synthesis
of Trp-p8 nodul ators of Formula |I-C 69 WO 2007/ 095340
PCT/ US2007/ 004053 OH H2ZN OH Cr03 C1 N CH2Cl 2, D EA
AcCH, H2O H 0 NH3, Na(CN)BH3 H NH Boc-D-Ala kN |1 ii
\ EDC, HOBt, TEA O I/ ~\ OTHF 0~0 NH2 NH 95% TFA
HHN O HHNON\ ~\ (Exadgiledd 7. 0 H
2-1sopropyl - 5-net hyl - cycl ohexanecar boxylic acid

(2- OXKr-BS-PREINEEd Blebia'sd iroQbl ¢idBLIYblIdwiRQ E¥posire g
botton1f|as%jeqU|poed with a stlr bar was cha ( 3$h5h

(2- hdroxy - phenyl - et hyI) am de (100 , 0. 33 nmol )
[0199] &Rais &xemipte éréclese(S| an A TP Aiabdlityrdseny wiitabledor @eenipg foradipctive

15 LSS Tk AT RS s L Bl B i o

exogenone Acp-pd mDNA. This example further establishes that Trp-p8 agonists of the

present invention are effective in decreasing the viability of Trp-p8 expressing cells.

[0200] The concentration of intracellular ATP declines very rapidly when metabolically
active cells undergo necrosis and/or apoptosis. The ATP concentration and consequently the
relative cell viability can be measured by established methods using commercially available
reagents. In the agonist screening methodology disclosed herein, a compound that

specifically decreases the viability of CHO/Trp-p8 cells is referred to as an agonist.

[0201] As a primary screen fbr efficacy and specificity for agonists, both the non-
transfected CHO and CHO/Trp-p8 cells were exposed to 1 or 10 pM of test compounds in
1% dimethylsulfoxide (DMSO) or 1% DMSO (control) in a 96-well black walled, black-
bottomed, cell-culture treated plate. DMSO was the solvent for all of the compounds tested.
After 24 —26 hours at 37°C, the cells were lysed and ATP concentration determined via a
chemiluminescence assay using a commercially available reagent kit -- Cell Titer-Glo
(Promega; Madison, WI). Relative viability (%), expressed as the ATP level in cells treated
with compounds expressed as a percentage of ATP levels in cells treated with the DMSO
alone, was a measure of the agonist activity of the candidate cdmpound -- the lower the %
viability, the more potent the Trp-p8 agonist. ECs values were determined for the most
active candidate Trp-p8 agonists at 37°C by measuring viability at 8-10 agonist
concentrations. (ECs is defined herein as the agonist concentration at which there is a 50%

reduction in relative cell viability).

[0202] Exemplary Trp-p8 Agonists of Formula I, Formula I-A, Formula I-B, Formula I-C,

Formula I-D, and Formula I-E, that were efficacious in the ATP viability assay are presented
herein in Tables 1-5. EC50 data is designated as follows: A =< 0.020 uM; B = 0.021 - 0.050
uM; C=0.051 - 0.10 uM.

[0203] In Tables 1-5, the structures provided are of the form:

73



m xture was stirred at anbient tenperature for 15 mn
and diluted with ethyl acetate (30 nL) and saturated
wOMHOOB3¢ag. ) (30 nl). The het erogeneous m xt UPET/WER07/004053
transferred to a separatory funnel where the aqueous
phase was separated and re-extracted with ethyl
acetate (2x 10 nL). The organi c phases were conbi ned
and washed with sat NaHCO3 (3 x 10 nmL), H20 (10 ni),
brine (10 mL), dried over Na2SM4, filtered and
concentrated under repuced 70 WO 2007/ 095340
PCT/ US2007/ 004053 pressure. The residue was purified
by flash chronat ography _on silica gel (30%to 50%
ethyl acetate/heyxane fon elutioh) provided the title
conpounds as whit¢ solid|(92 rTg,|93% HNHZ N
2-1sopr opyl 5-nmet I-cycl Qhexangqar box |ic acid
2- am no- 2- phenyl - et1 de 10195y A 25 nlL mi crowave
reacti on vessel equi pped witfjf a sti rXbar was charged
with 2- isopropyl - cl ohexanecar boxylic acid
(2- oxo- 2- phenyl - (80 nmg) and ammonia (1.5
nm., 7 Min nethandl). drop of acetic acid and
B 2 r he, r ion m xtur
102041 S Reccin FAGricH! bgh BF SREVECHET B0 OF ¥ 60V HFTs Pafigs e provided

for © weaie%eles%élmks@%&memrﬁégaﬁl &gfﬁt ate (30 nL) and
saturated NaHCO8 (ag.) (30 ni). The heterogeneous

0201 YGOSR AR LML M, g

lspreseré@dwalsé@tlate (2x 10 nL). The organic phases were
conmbi ned and washed with sat NaHCG3 (3 x 10 ni), H20
(10 mL), brine (10 nL), dablkd over Na2SO4, filtered
and concent r aBaempiuie CongiuaddoPF@saili A 0 gi ve a
solid (75 mg). OYO NH_HN O HN_ (1-

Compoyrdl [ ( 2- | SgpLeR.L - 5- et h)gcgayc ohexanecar bonyk- ani no] - 1
# -pthyL et hyl carbanoyl} - ethyl)-carbamc amb(d

ter{-butyl ester [019¢] A 15 L reaction vessel
equi pped Wthijti r bar was tharged with THE (15nl),

N

1 A 2-(2-amino-propionylamino)-4-methoxy-
phenyl
AN T
2 [5\@/,\/\" A N-(2-Amino-ethyl)-2-amino-5-methylsulfanyl-
phenyl

N
3 q A 1-(2-amino-ethoxy)-naphthalen-2-y!
i [ } ]
N
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Object ID Structure EC50 X
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éﬁ( N A 2-(2-amino-ethyl)-5-furan-2-yl-2H-pyrazol-3-
P \Qg yl
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Viabiljty of CHO Trp-p8 cells

| ary Trp-p8 agonists is
Tabl e [I FHeaampnaripyiEsphenirds-nyrazol-3-yi
N
net hoxy- A phenyl 2 ~~N
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17

A I (2-am mo-ethoxyJ-

apttirat

E-2=yi—t

2-(2-amino-ethyl)-5-(1-methyl-1H-pyrrol-2-yl)-
2H-pyrazol-3-yl

18

2-(2-amino-propyl)-5-phenyl-2H-pyrazol-3-yl

19

s

Z"

z

2-(2-amino-ethyl)-5-(4-amino-phenyl)-2H-
pyrazol-3-yl

20

Zm

oﬁé‘»

2-(2-amino-ethyl)-5-(4-hydroxy-phenyi)-2H-
pyrazol-3-yl
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74 WD 2007/ 095340 PCT/ US2007/004053 4 1 ~~N A
2- (2-am no- et hyl am no) - 4- net hyl sul fanyl - phenyl O5 A

WOR(209831N0- et hyl ) - 5- met hoxy- benzam de N " O P¢T/US1007/004053

6 6y NN B 2-(2-ami no-butyryl am no) - 4- net hoxy- phenyl N
/ J° O 2-(2-am no-3-hydroxy-propi onyl ani no)-4- 7

nmet hoxy-phenyl N8 | B

3- (2- am no- et hyl am no) - napht hal en-2-yl 9 B

N- (2- Am no- et hyl ) - 2- am no- benzam de O 75 WO

200[77 095340 PCT/ USZOOE/ 004053] N 10 & o0 ¢
2- (2- am no- 3- hydroxy- ropi onyt am no) - 4- 1 ~J\

nEthoxy henyéj’ N~N C
2- (- Qﬁg: am np) - pheny _ $-(20nkiRyi&mino-ethyl)-5-phenyl-2H-

21 2. (p- anyq droxy- but y#yl ayi no)-4- o pyrazol-3-yl
nmet hoxy- pheny de
22 /\ 0|1 [ N}g ' B 2-(2-amino-propyl)-5-phenyl-2H-pyrazol-3-yl
B 2-(2-amino-ethyl)-5-(3-cyano-phenyl)-2H-
23 pyrazol-3-yl
. (7 ' B 2-(2-amino-ethyl)-5-(3-methoxy-phenyl)-2H-
24 A Lé pyrazol-3-yl
2 .
i ¥ 4-{1-(2-Amino-ethyl)-1H-pyrazol-3-yl}-
25 - c benzoic acid methyl ester
A\
26 2-(2-amino-ethyl)-5-(3-amino-phenyl)-2H-

pyrazol-3-yi

>,n..
@’dL
(@]
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2- (2-am no- acet yl am no) - 4- net hoxy- phenyl
wax@mpdsany Conpounds of Fornula I-B Cbject

N 13 T--60-1 C

Table 2
| DPCT/US2007/004053

Structure EC50 X 2-(2-am no-ethyl)

-5-furan-2-yl -2H pyrazol-3- 14 Ay |

76 WD

2007/ 095340 PCT/ US2007/ 004053 15 o A

2- (2-am no- propyl ) - 5- phenyl - 2H pyr azol - 3-yl

16 A

2- (2-ammo- et hyl ) - 5- phenyl - 2H pyr azol - 3-yl|

2-(R-amino-ethyl)-5-( -methy]-1 Hpyrrof-2-yl)- 17 A
2H N~ Nf 18 A
2-( ) - 5- phenyl - 2H-pyrazol - 3-yI
27 2-( - 5- (‘bf' ar% no- phze@yén)in@bl‘hylg—g-(Elhydroxy-phenyl)—zH-
pyr / 20|B pyrazol-3-yl
2-( ) - 5- (4- hydr oxy- phenyl ) - 2H
pyr 77 WDO| 2007/ 095340 PCT/ US2007/ 004053 2
I rbr 2-(2-methyl ami no- et hyl )} 5- phenyl - 2H 21 B
Table 3
Exemplary Compounds of Formula I-C
Comr;ound Structure EC50 X
28 dj\( ° A 2-(2-amino-propionylamino)-2-phenyl-ethyl
N
29 d)\[ A 2-(2-amino-ethoxy)-2-phenyi-ethyl
N
30 A 2-(2-amino-ethoxy)-2-phenyl-ethyl
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0 pyrazol -3-yl
2-(2-am no- propyl)-5-phenyl - 2H pyr azol - 3-yl

22 0 j

B

23 B

WQ@2(02/0233uM0- et hyl ) - 5- (3- cyano- phenyl ) - 2H pyr azpd'F/BS2007/004053
24 B 2-(2-am no-ethyl)-5-(3-nmet hoxy- phenyl)-2H

pyrazol - 3-yl
25 C benzoic acid net hyl

4-(1-(2- Ami no-ethyl)-I

este

H pyrazol - 3-yl) -
r C

2- (2-am no- et hyl)-5-(3-am no-phenyl)-2H 26

pyrazol - 3-yl

N 78 WO 2007/ 095340 PCT/ US2007/ 004053

27

pyr &
I-C

31

1
—~ A~

D) GO = DAID DN

NNTNNDN
—~

L 2- (2- am no- et hyl
1zol -3-yl  Table 3

- am [o- propi

Compound St ryuct uf
- et hexy) - 2- |

- am no- pr opoxy) - 2-
- am no- et hyl am no)

-5-(3-h
Exenpl a
e EC50

n no) - 2-
bhenBl - e

B
phenyl -
- 2- phen

pbhenyl - ef

ydr oxy- phenyl )-2H 0

'y Conpounds of Fornul a

X 28 A

bhenyl -ethyl N 29 A

hyl 2-(3@mo-propoxy)-2-phenyl-ethyl
hyl 79 WD 2007/ 095340

ethyl 0 32 C
| - et hy4d 0

N
~

32

B

2-(2-amino-ethylamino)-2-phenyl-ethyl

Table 4
Exemplary Compounds of Formula I-D

Compound
#

Structure

EC50

33

2-[2-(2-amino-ethylamino)-phenyl]-ethyl

34

2-(2-aminomethyl-phenyl)-ethyl
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Tabl e 4 Exenpl ary Conpounds of Fornmula I-D Conpound

Structure EC50 K A
WQ@2(402409334@m no- et hyl am no) - phenyl ] - et hyl

34 A 2-(2-am nonet hyl
PCT/ US2007/ 004053 35 B

2-[(2-am no-acetyl)-phenyl

- phenyl ) -

-am no] - et hyl

33 6RCT/USH07/004053

ethyl 80 WO 2007/ 095340

6 Table 5

Exenpl ary Conmpounds of Fornula 1-E Conpound #
Structure EC50 X/'Y 36 A

3-(2- Am no-et hyl) - 5-

benzoi m dazol

- 2-o0nhe

0 0 37 A

et hoxy- 1j,

3-di hydr o-

3- (2- Amyno- et hyl ) - 5- (3- hydr oxk/- propoxy) -1, 3-
di hydr enzoi m'EfjazoI -2-one 38 A
35 3-(2- - et hoxg/- 1, [3- dz-figrdimtho-acetyl)-phenyl-amino}-ethyl
benzoi vird&zol @Z 81 WO 20007/ 095340
PCT/ US2007/ 00 0 B9 A
3- (2- Ami no- et hyl ) - 5- net hanesul f onyl - 1, 3-
di hydr o- benzoi m dazolt2-one |, 0 0 0 40 A
3-(2- Am no-ethyl')-5-(2- hydroxy-ethoxy)-1, 3-
Table 5
Exemplary Compounds of Formula I-E
Compound # Structure EC50 XY
36 d A 3-(2-Amino-ethyl)-5-methoxy-1,3-dihydro-
: Nﬁf\/\" benzoimidazol-2-one
AN o
a7 A 3-(2-Amino-ethyl)-5-(3-hydroxy-propoxy)-1,3-
é . dihydro-benzoimidazol-2-one
A
a8 éJ A 3-(2-Amino-ethyl)-5-ethoxy-1,3-dihydro-
! benzoimidazol-2-one
i N\\(”\‘N
~~° °
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whenwzodsidazol e- 5- car boxyli ¢ acid am de
3- (2- Ami no- et hyl ) - 5- et hyl sul f anyl

di hydr o- benzoi m dazol
3-(2- Am no-et hyl ) - 2-o0xo0-2, 3-di hydro-1 H

di hydr o- benzoi m dazol

3-(2- Am no- et hyl ) - 5- net hanesul f nyl

di hydr o- benzoi m dazol
3-(2- Ami no-ethyl)-2-0x0-2,3-di hydro-1 H 44 A

-2-one "'A 0O 41 A

42 NOMEUS2007/004053
- 1’ 3_

-2-one 0O

-1,3- 43 A

-2-one O

benzoi m dazol e- 5- car bpxylic rd (2- (~
di etthyl am no-et hyl ) -am de 82 2007/ 095340
PCT/US2007/ 053 3- 2- Ami nof propyl )-2, 3-d ihyd ro
39 45 A ben 0' dazol - 2-pne 0 O 46 (AAmino-ethyl)-5-methanesulfonyl-1,3-
[ 3- yl) - 2- bx0-2, 3-[di hydr @ihjdrbtbenzoimidazol-2-one
benz 0| m Ol - yl oxy| -acetonjitrile 47 A
3-(2- Am/\o- et hyl ) - 2- oko- 2, 3- dj hydr o- 1H
benzoi m dazol e-5-carbpxylic acid ethylamde r
3-(2-Am no- ety ) —2-0Ko- 2, 3-di - A
benzoi m dazol e-5-carbpxylic acid pyridin-3- ylamde
3- (2- Ami no- et cI) 2-0x0-2, 3-dj hydro-1 H 49 A
40 ben‘ O' m gaz -5-car bpxyl i C CISQ(ZKA?I’Bino-ethyl)-5-(2-hydroxy-ethoxy)—1,3—
dihydro-benzoimidazol-2-one
41 A 3-(2-Amino-ethyl)-2-ox0-2,3-dihydro-1H-
benzoimidazole-5-carboxylic acid amide
é é . 3-(2-Amino-ethyl)-5-methylsulfanyl-1, 3-
42 deN\\(N_/— A dihydro-benzoimidazol-2-one
AT
%
3-(2-Amino-ethyl)-5-methanesulfinyl-1,3-
43 @( W A dihydro-benzoimidazol-2-one
QB
AN °
b
! 3-(2-Amino-ethyl)-2-0x0-2,3-dihydro-1H-
44 & A benzoimidazole-5-carboxylic acid (2-
éWJ" diethylamino-ethyl)-amide
A °
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wWOD020084095340 PCT/ US2007/ 004053 51 A

nmet hoxy-et hyl)-am de 50 A
1-(2- Am no-ethyl)-1, 3-di hydro

1- (2- Am no-ethyl)-1, 3-di hydro
d] i m dazol - 2- one 3-(2-Anmi no-e
H 52 A benzoi m dazole -5-ca
(2- hydr oxy- et hyl ) - am de

3- (2- Ami no-et hyl ) - 5- propoxy-1

2-one 83
PCT/US2007/004053

-benzoi m dazol -

- napht ho[ 2, 3-
t hyl)-2-oxo-2, 3-di hydro-1
rboxylic acid

3-d ihvdro 53 A benzoi m

idagol-2 -one A N54 B
3-(2- Am no-et hyl)-1, 31di hydrori m dazol[ 4, 5-
c] pyri dipn- e 3-(2{Ani no-ethyl)-2-o0xo0-2, 3-di hydro-1
45 153 B z@jﬁ dazol e{4- CAr bokyl i c 3a@iAhif@propyl)-2,3-dihydro-
di etlhyl ‘& thyl ) -am de benzoimidazol-2-one
3-(2- AniRocethyi ) - 2- oxo- 2, 3-d| hydro-1 H 56 B
benzoi m dazol e-5-car boxylic afid pyridin-4- ylam de
84 WO 2007/ 095340 PCT/US2007/D04053 57 B
3-(4-Am no-ethyl) -1, 3{di hydro}f 1 m dazo] 4, 5-
b] pyri di n-2-one 58 B 1-(3-Ani ho-propyl)-1, 3-di hydro-
benzoi m dazol -2-one
46 A [3-(2-Amino-ethyl)-2-oxo0-2,3-dihydro-1H-
(5\[ N benzoimidazol-5-yloxyl-acetonitrile
X
47 A 3-(2-Amino-ethyl)-2-oxo-2,3-dihydro-1H-
benzoimidazole-5-carboxylic acid ethylamide
/’); 3-(2-Amino-ethyl)-2-ox0-2,3-dihydro-1H-
48 ) A benzoimidazole-5-carboxylic acid pyridin-3-
° ylamide
Cy
/‘\/\/B\O:’jo 3-(2-Amino-ethyl)-2-0x0-2,3-dihydro-1H-
49 A benzoimidazole-5-carboxylic acid (2-
4 ( methoxy-ethyl)-amide
Q 1-(2-Amino-ethyl)-1,3-dihydro-benzoimidazol-
50 @ﬁr“\\g""\_.q A 2-one
AN °
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3-(2- Am no- et hyl ) -2-o0xo0-2, 3-di hydro-1 FI -

59 B

benzoi m dazol e-5-carboxylic acid J phenyl am de
W@2(02/0983uMo0- et hyl ) - 2- oxo- 2, 3-di hydro-1 H 60 BPCT/US2007/004053
benzoi m dazol e-5-carboxylic acid [2-(2-

hydr oxy- et hoxy) -ethyl]-am de F 1-(2-Am

i no-ethyl)-5-trifluoronethyl -
di hydr o- benzoi m dazol
1- (2- Am no- et hyl ) 1 3-di hydro-i m dazol[ 4, 5-

-2-one O

1,3- 616Y41 ~~-"
062" B

B

c] pyri di n- 2-one D 2007/ 0pP5340 PCT/ US2007/ 004053
ro 3-(2-Am no- ethyl ) - 2-oxo0-2,B-di hydro-1 H 63 B
benz 0| m dazol e-/5-carbexylic agcid " benzylamde 64 B
3-(3- hyl ) - 5- (hor ph0| i ne‘r-&'—ﬁrﬁfnb-‘éﬂ“bﬂ)%,3-dihydro—naphtho[2,3-
51 1, 34d oi m dazol®2-op 65 B djimidazol-2-one
3-(2 et -5-(2- oxo- 2- ohenyl - et hoxy) -
1, 3-{di hydro benzoi m dazol - 2-ope 66 B
3~ (2- net hyl ani no- et hy|) - 1, 3- d| hydr o-
benzoirm dazol-2-one 067 C
3-(3- Am no- et hyI ) - 5- but oxy- 1, 8-di hydr o-
benzoi m dazpl - ne i
3- ( 2- Ao -2-0x0-2, 3-d h)ﬂﬂ(%ArﬁmHetf@B—Z@xo-Z 3-dihydro-1H-
52 benZoi m dazo -car boxyl Ac agi d net hy| -benzoimidazole _
-5-carboxylic acid (2-hydroxy-ethyl)-amide
3-(2-Amino-ethyl)-5-propoxy-1,3-dihydro-
53 A benzoimidazol-2
. -one
/é\ N
54 N B 3-(2-Amino-ethyl)-1,3-dihydro-imidazo[4,5-
: | clpyridin-2-one
AN
C 3-(2-Amino-ethyl)-2-ox0-2,3-dihydro-1H-
55 o B benzoimidazole-4-carboxylic acid (2-
dlr\(m diethylamino-ethyl)-amide
AT
p 3-(2-Amino-ethyl)-2-oxo0-2,3-dihydro-1H-
56 B benzoimidazole-5-carboxylic acid pyridin-4-
~ ylamide
dlﬂ/)\
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whenwzodsiudazol e- 5- car bonyl ] - pi perazi ne- 1-
3-(2-Am i no- et hyl)-2-oxo- 2,

0 phenyl -am de 86 WO 2007/ 095340 PCT/ US2007/ 004053
4-[ 3-(2- Am no-et hyl ) -2-o0xo0-2, 3-di hydro-1 H 69 C

aci d et hyl

ester

r car@DKy100T004053

3-di hydro-1 H 70 C benzoi m dazol e-5-carboxylic acid

di et

hyl am de

pJ O 3-(2-An no-ethyl

3-(2- Am no-et hyl ) -2-ox0-2, 3-di hydro-1 H
71 C benz6i m dazol e-5-carboxylic acid phenethyl -
-2-0x0-2, 3-dihydro-1 H 72 C

am de

benzoi m dazol e-5-car bpxylic afid (2-hydroxy-
1- hydr oxynet hyl - 2- phenyl - et hy| ) - am de
3- (2- Ani o- gtyl ) - 2- 0x0- 2, 3-dj hydro-1 H 73 C
57 benzoi m - 5- car boxyl 'éc afi gl(2-Amino-ethyl)-1,3-dihydro-imidazo[4,5-
car hanow am de blpyridin-2-one
3- (2- Amixpec etshyl )™ 2- oxo- 2, 3-d| hydro-1 H 74 C
benzoi m dazol e-5-carboxylic agid (2-hydroxy- N
1- hydr oxynet hyl - et hyl }-am de | 87 WO 2007/ 095340
PCT/{USZ007/ 004053~ 75]C
3-(2- Am no-et hyl ) -5-benzyl oxyt 1, 3-di hydro- N
benzoi m dazol - 2-one 6|YC 76 C 1 -(4-Amino-butyl)-1,
58 3-d i hydro-benzoi m i dazolé 1-(3-Amino-propyl)-1,3-dihydro-
¢ \D,N\/\/N benzoimidazol-2-one
AN 0 o
3-(2-Amino-ethyl)-2-oxo-2,3-dihydro-1H-
59 B benzoimidazole-5-carboxylic acid
phenylamide
TN
3~(2-Amino-ethyl)-2-0x0-2,3-dihydro-1H-
60 B benzoimidazole-5-carboxylic acid [2-(2-
. . hydroxy-ethoxy)-ethyl]-amide
AN
61 r’b B 1-(2-Amino-ethyl)-5-trifluoromethyl-1,3-
N\\(»_/‘” dihydro-benzoimidazol-2-one
B A
62 B 1-(2-Amino-ethyl)-1,3-dihydro-imidazo{4,5-

c]pyridin-2-one
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2-one

0 O Exanple 12 Screen and Characterization of

Pp -p8 Agoni st Conpounds by Measuring Cal cium I nflux
WO p0oZld3Tr p p8 cells at 37C [0206] Thi s exanpl BCT/US2007/004053
di scl oses a CHQ Tr p- p8-based cal cium i nflux assay used

to further

i nven

assess the activity of candidate Trp-p8
agoni sts of the present

tion. [0207] Cal cium

i nflux was neasured using a Flexstation Mcroplate

Fl uorescence Plate Reader (IMblecul ar Devices;
Sunnyval e, CA). A typjcal asslay for cal ciumflux was
perfformed as follows.| Cells in DMEM Ham s F-12 based
mediium typjc y at p densitly of 30, 000

63 Cells/wel1/300 I, werg plated i @A ?Aéc}ihy')l-%gm-z3-d'|hvg;°d1H'
bl ag¢k- | ear bpttotred fti ssul EUMIGERS SisfRepic ad
(G ei nery -one) andjincubatjed for 16-2 urs at
37C. Cer?s in each we|l were | incubated for one hour
at 37C with a Fura2- AM Fl uorescent Dye/ Pl uronic F-27
m xgjure (NVDI ecul ar P[obes; Hugene, Oregon) and
di sgol ved in the nedi um cont aj ni ng Probeneci d.
Typi [ rations were: 5 8 gM of
Fur g nic F-27|

64 (an b or | Ao T R rom
t he DM inS|de the cell t her eby
m nifm zing | o s\ of dye during|the experinent). After
one [hour, cells were{washed jn a buffered sol ution
(20 (mivt HEPES—aTrd—HaTTk‘S—‘Bw_an'UEd_SﬁT‘SDi atTom wth

1.26 MM CaCla), pH 7.4 contaiping Probenecid at a
final concentration of 2.5 nM and pre- incubated for
at lleast 304 nutes af the asp e
65 [ozcmw the| abd¥e dp pkﬁ%ﬁ%ﬁsﬁ? ey thoxy)
buf fler .sont i'ng either no pdditi'onal calclum or
with calciumto increase the foncentration to 2 nmM and
varijous 88 WD 2007/095340 PCT{ US2007/ 004053
eonrgentrations—eft—corpounds—{pt—5-t+res—the—f+nal
condentrations) were added tojeach well using the
robgtic multi-channel | pi pettof. The conpounds were
pr eilncubat at 37C for at Iaast 30 m nut es before
66 per flor i Ng ssay (at 870 fRapethifamiad ﬁ%%ﬁ"ﬁydw
dual| exdl at{on Wavel gngt hs of 340 and’58ym ne
em gsi on "wavel ength of 510 nmwith a cut-off filter
at 495 nm The signal |was repprted as the ratio of
L em gsion when excitedlat 340 hmto
67 c 3-(2-Amino-ethyl)-5-butoxy-1,3-dihydro-
E‘:Lu/ benzoimidazol-2-one
/E\
3-(2-Amino-ethyl)-2-ox0-2,3-dihydro-1H-
68 C benzoimidazole-5-carboxylic acid methyl-

phenyl-amide
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the em ssion when excited at 380 nm[Rel ative

Fl uorescence Units (RFU)].
W@ s@d/ogss4@m positive control
agoni st assay,
concentrations were
descri bed above).

lo

[

nonmyci n was
0209]

routinely
I n the caseCDiIS100%004053

t he conpounds at different

added to the dye-loaded cells (as
The increase in RFU was a neasure of
pot ency of the compound as an agoni st.

Exenpl ary

. results are presented in Figure 2. Exanple 13 |Increase

in A
W t K
exair
cony
cel |
cytd
i nSi
Tr p-

69

\popt osi s foll owi n
Trp p8 Agonist C
pl e discloses the
oundsr T [

ghts into the necl
p8 agoni st conpout

J Exposu
Pnpounds
effecti
apopto
in % Pr

sed to p

nani sm o
nds.  An

re of CHO Trp-p8 Cells
at 37C [0210] This
g ni st

eness of Trp-p8 agonis
4G o VbR oredard
bpPEIARIR ereleRso by o

rovi de SAOALT BRaPTY =
f cell death induced by

nexi n V staining detects
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1T arn
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co
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undsg
Ann€
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sTocation of PhoOS|
| asma  nenbrane,
t osi s, mhiyg Pl
romg
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6 hour

q
St

phat i dyl

an event

ai ni ng
[02121

3r whkt h

he cells

jtions a
xin VIPl reagent H

it foll

Serine to the outer Tayer
characteristic of

ndi cates dead cells with
Cei-{sAmipp-ethyl)-@adxe . 3adlinydro-1H-
h 1% BB dagelerSotarboxgic acid
were bri ef IYH¥3REs ni zed

hd stained with an

bwi ng t he met hodol ogy

|92
Bi rn
in R
Exan
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Pr ot
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A"A% LN
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1 ngham Al abam).
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treen us
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i st Compound

dat e
TmMOUALTT O

Xpressi

[02131 Thi
y systemfor identifying

Exenpl ar

onist C

——Sotuthern—Brotech:;

y results are presented

10 PCT/ US2007/ 004053
NO3-@-AInb-eMiyBRLdxo12Y3-dihydro-1H-
ﬁrmomdwazomsedbwmm acid phenethyl-
g Cells fromanuse c

5 exanpl e di scl oses an

hnd char acteri zi ng

ant g
vi al
Exan
72 t he

Trn.n8 ant
HpP~Po—att

say with
th the f

N

ility
pl e

A o

goni sts were ident

aonist
oSt

CHO Trp
ollowin

c

i fied by

b onmpounds 02141 Trn-nQ

,IUIIHUMIIU?- LVI—J._l'r I]ip FU

/ enpl oying a cel

p8 cells at 37C (see

) MDAk 8 ikiRN):2-0tdH Binydro-1H-

benzoimidazole-5-carboxylic acid (2-hydroxy-
1-hydroxymethyl-2-phenyl-ethyl)-amide

73

3-(2-Amino-ethyl)-2-oxo-2,3-dihydro-1H-
benzoimidazole-5-carboxylic acid
carbamoylmethyl-amide

74

S5k

3-(2-Amino-ethyl)-2-oxo0-2, 3-dihydro-1H-
benzoimidazole-5-carboxylic acid (2-hydroxy-
1-hydroxymethyl-ethyl)}-amide
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context of the present
protect CHO Trp-p8 cells fromthe toxic

i nventi on,

compounds t hat
effect of a

w@enwrogd4mgoni st t hereby mai ntai ni ng the vi abi PCT/YSH7/004053

the CHO Trp-p8 cell exposed to a Trp-p8 agonist is
defined as antagonist. As a primary screen for
antagoni sts, CHO Trp- p8 cells were exposed to 10 gM

of test conpounds in 1% di met hyl sul f oxi de (DMSO or 1%
DVBO plus a toxic concentration of a control agonist
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y at 10
11, was
ound as

ity,

é%ult

press t

0 Scr eelq
oni st Qonpounds

M determ ned as
a neasure of the
a Trp-p8 antagoni st

t he Bupanpad-&nyl)-5benzyloxy-1,3-dihydro-

s are pr ésemireidaioh2@ngur e
usi ng a Cal ci um Fl ux

Based upon

he Cal ci um I nflux Induced
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Dy
exa
fur
ant
scr
at

two
t he

[Ty - 128 Agoni sts
pl e di scl oses an
ther screen and
hgoni st

ben
B7C.ase descri bed
di stinctions: (1)
contr ol

c
102161 T
hchakact e

'n CHY

h Exanpl

n vitrd
har act er
I p- p8 an
ri z&d us

Tp-p8 Cells 102151 This
assay systemenployed to
i ze candi date Trp-p8
t@&"lﬂhuﬁ& Sut)B118-@hyffo-benzoimidazol-
ing a cal ci umzdndx assay
e 12 with the follow ng

the conpound was pre-m xed with

he contr ol

agoni st of only t agoni st is

atdded—tothe cetts—ant—suppressiomn of the Tesponse 1o
the agonist is a neasure of the potency of the
compound as an antagonj st (2) the compound,
di fferent concentrati offs, dded to the cells
fol | oupekn & EBEHICHSBaRbn bPErLARUEOhisEdoMpEimaTBer 2- 3
m nutes and the suppreSS|on of response |ndu,ed by
agon|st igasurs U Bpoynd as an

oo, SRR RO S

assess thé\ﬁlrttfmiy dfdelidaysTeap8 agondgs af/iheprédent inN’elWl(MD Ef ficacy
o Candidate Trp-p8 Agonists and Antago nists for the

[0207] Ba@ﬁﬁmﬁﬂuﬁ viaa&dsuldddikitlg alPiessthieuMieroplay FHEJSeﬁance Plate
ani mal nodel system U|table for_determ nin

Reader (Molgsulagiiqvacesy Supnyaife Cdat & HPREah 8 doT s
performedNS fHHb 08 EehHiPDOESHFaBN0F-AD bAGAINEdiSm, typically at a density of

30,000 cells/well/100 pul, were plated in a 96-well black-walled, clear bottomed tissue culture

at

gl HUX was

plate (Greiner Bio-one) and incubated for 16-20 hours at 37°C. Cells in each well were
incubated for one hour at 37°C with a Fura2-AM Fluorescent Dye/Pluronic F-27 mixture
(Molecular Probes; Eugene, Oregon) and dissolved in the medium containing Probenecid.
Typical final concentrations were: 5- 8 uM of Fura2—AM, 0.01% Pluronic F-27, and 2.5 mM
Probenecid (an anion exchange inhibitor that reduces transport of the hydrolyzed dye from
inside the cell thereby minimizing loss of dye during the experiment). After one hour, cells
were washed in a buffered solution (20 mM HEPES and Hanks Balanced Salt Solution with
1.26 mM CaCly), pH 7.4 containing Probenecid at a final concentration of 2.5 mM and pre-

incubated for at least 30 minutes at the assay temperature of 37°C.

[0208]

additional calcium or with calcium to increase the concentration to 2 mM and various

Typically, the above described HEPES/HBSS-based buffer containing either no
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[0218] Human prostate cancer xenografts expressing
Trp-p8 (LuCaP, fromDr. Robert Vessella's lab in
wioveesika y of Washington -- as assessed by i nPGI/US2007/004053

hybri di zati on, quantitative polynerase chain

reaction, and imunohi stochem stry using a protein

specific rabbit polyclonal antibody, T-904), as well

as cell lines engineered to express Trp-p8, including

CHO (Chi nese Hanster Ovary) and EL-4 (Muse Thynomg)
concentra@dils dfi dﬁﬁﬁmuﬂ&i @t Gstared ihe il edicestiatiampwenoaibles tb gach well

i S o B SR o B AT S SLS 1
least 30 ﬁﬁx‘nﬁgs @efgfe%e?&rﬁlﬂ?é:fhfe' Ss BNkl PP, SiRats wole REd \Oﬁiﬂ dub

response to known agonists in a calciuminfl

exc1tanohum»telemgws of $48yand BEO0auail and @nlssmawa\td%&ﬂf eEd Hbln@ewth a cut-off
T

filter at Aad eVI E:%l %g\&gg %ég%k?ﬂ)tag thera F%? ex%lsm A gé% g;g?%'dsﬁ 840 nm to

the emlsals&aw}&n(amtetbstﬂﬁ(hﬁd [Relagive Flumrﬁ)camxm IémtSﬂ_(‘Rlﬁd):] 18)amycin was

lé éd% g in mce was established by
routine ’s)’le)fofl Pecti ng CHO Trp-p8 cells in SCID
ce. Trp-p8 expression _in tunorsg exci ed fron1these
[0209] nﬁnctée fess of She pEoTES 3552y, tee geatpoun ARpnEAHQnS were
added tOQHE’ d?@ 238 el cBllOfas WS A Bbo Ta) t'['Tl%rméﬂé%U 1n'm3|was a measure of
devel opnent is carried out using the human prostate
potency of fseronsriod 28 o o oeist r Exrseplaygpenlispre presppied imHire?-
SCID m ce and using an EL4/ Trp-p8 transfectant in
normal mce. Prostate xenografts from other sources
and other cell lines that may be engi neered to express
Trp-p8 are al so potentEgdmglandi dates for buil di ng
nore nodel systens. [0220] Based on results fromin

Vi t 1 OpmaRst th MpoSofY P IUAih O BSposdns 8F CHOMyB=-i8BCells

agonists WTT ~De chosen to determne efficacy in
m ce. The i n ithdsp-pdAgenist besmagntaai Helude pot ency
in cell killing assay, aqueous solubility, plasma

[0210] b’urhxsuengmgtqnuyclam the effowiviesesstod BirpipByagppist eempeundsfip inducing

d.t abol i zed by |iver as determ ned by
apoPkBﬁé?n %%x %%@?gs a%d/or nouse i crosones). The in

o211 ¥R e%%k@%%@im&%#ﬂ&ds LB BRI B AW provie
additionaDifsiphtd i@fECthe RedibAi@mb dwtrearm&deaearteﬁmpngs hbRistcompounds.
di fferent routes 5oral # ¥Fn&g |nt&§$er|tgﬁpalf1
Annexin Yaipwelsirets rtslontion af Bhesphetistdserineda bé puier Iyar of plasma
membra%Hréﬂ it Sﬁar&(ﬁ@ﬁﬁlcr@ic.ﬁ)owdsis, @/ﬁll@‘P@ ktaatifsl imticHed d@aeslls with
dosages of these conpounds. The conmpound nost

COHH"“@**@GF@v@ﬂPﬁSflght|ng tunor will be chosen for further

I nvestigations 91 WO 2007/ 095340 PCT/ US2007/ 004053
[0212] Cells were treated with compounds in 1% DMSO or with a 1% DMSO (control) for

24-26 hours at 37°C. The cells were briefly trypsinized under controlled conditions and
stained with an Annexin V/PI reagent kit following the methodology provided by the supplier

" (e.g., Southern Biotech; Birmingham, Alabama). Exemplary results are presented in Figure
3.
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Exanpl e 17 Experinental Characterization of Several
Exenpl ary Conpounds [0221] This Exanpl e discl oses the
wezpenyisent al characterization and results of BEwESEN7/004053
exenpl ary smal | -nol ecul e Trp-p8 nodul ators of Fornul a
I, designated Conmpound I, Il, Ill and IV. Their
chem cal fornmulas and nol ecul ar wei ght are summari zed
in Table 6. Table 6 Chem cal Fornmulas and Ml ecul ar
Weights Compound | Il 111 1V Chemcal C211-131N303
C20H29N302 C22H32N4AO CBi&3sN20OP Fornmul a Mol ecul ar 373
343 368 346 Weight In vitro Activity [02221 As
IS WIPBSdreEludiRe R IEVRAbilkihoLsSATBP qrﬂ&isaa ORIRABIS: & b Aunds

hi gh degree of otency and SeCI |C|ty tovvards
Basied uppp Freterlian , ) OXIC

hi gher concentratl ons of corrpound were re | red t )
[0213] Hihid exzeidls disakok¢sr19g1 aspy ptens dorpdentifying angl qwqqtﬁnzmg candidate

e Compounds I, 111, and IV showed
Trp-p8 mgtiag?rf‘%\rco CL{JI Uy in this assay, while Conpound | was

tely 3t tent f
1) BB e el TSRS BPAB biea O BBl
CHO/Tr;CBQfan&% 37°El(sdd Exd&% @g)(u-ﬂhﬂha 80115%9% PadiBchidh]l Within the

EC50 >10 >10 >1

(uM Parent

>10 I
context of rtlwpm@qnt unveptipgpeponsds thal pratet L IPAT rp'rl@‘%ﬁf‘élu 3&%?&? toxic
effect of g%on%%%ﬂgg ﬁlelrebs) Ihal & |ti1e Rl8fig e¢ tW@HWQﬁﬂES cell exposed

osur smgeoa admnistration in
to a Trp-p® dgcmnst ig Be’gmdeas%)am@st Béadl primaysscreeni fguantagmyists, CHO/Trp-

p8 cells vg/:gre exgogedtt? 13 éﬁ\g ot 18t %o&%gﬂﬁés%nalp/@ Bl ¥ x W BRSO For 1%

DMSO plus a toxic concentration of a control agonist. The relative viability at 10 pM,

determined as described in Example 11, was a measure of the potential of the compound as a
Trp-p8 antagonist -- the higher the viability, the more potent the antagonist. Exemplary

results are presented in Figure 4.

Example 15

In Vitro Screen using a Calcium Flux Assay for Trp-p8 Antagonist Compounds

Based upon their Abilities to Suppress the Calcium Influx Induced by Trp-p8 Agonists
in CHO/Trp-p8 Cells

[0215] This example discloses an in vitro assay system employed to further screen and

characterize candidate Trp-p8 antagonists.

[0216] Trp-p8 antagonists were also screened and characterized using a calcium flux assay
at 37°C as described in Example 12 with the following two distinctions: (1) the compound
was pre-mixed with the control agonist or only the control agonist is added to the cells and
suppression of the response to the agonist is a measure of the potency of the compound as an
antagonist and (2) the compound, at different concentrations, was added to the cells followed
by addition of the control agonist after 2-3 minutes and the suppression of response induced
by agonist was a measure of potency of the compound as an antagonist. Exemplary results

are presented in Figure 5.
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body wei ght) to achi eve conparabl e exposure, and dogs
require less than a third. Consistent wth the
weemravized plasma levels (tl /2 - 9 h), a singPET/osa7/004053
dose affords a prolonged durable . response in the
CHO Tr p- p8 xenograft nodel. 92 WO 2007/ 095340
PCT/ US2007/ 004053 [0224] As illustrated in Figures 1
QA and | OB, oral dosing of these conpounds afforded
durabl e responses in the CHQO Trp- p8 xenograft nodel.
Subst anti al inhibition Efamipled6 growth was seen after
a single dose as low as 10 ng/ kg, and no significant
t oxi ci Ay AweBal Mydd Spitemtfol A0 dViHK e IR vhBEEBBEMLJFC

wi ndoyv of > 1 Ox. 0225 AS|IIustrated|n Flgure7
exposure via a_si ngl e int rg{)erl toneal i nj ection as
[0217] cBhip Erxéﬂlpﬂ%pl@waies & Animal medel systemssuitable dist dea@mdnmg the in vivo
r n [ f th
efficacy 6F gé:Hcﬁé rﬁ%@ rg’&iulétg}s %fdd‘ir?%ﬁ(?té BLEEL ga§on1r§ % he

COﬁpOUﬂ n1ce esul ts resp

o151 Sl BRSPS BRSPS

Vessellakhalh ireUhlvessity dfswashiigbed ékyasg_ésﬂecpgy uszﬁUhﬁorﬂdlzatlon quantitative
|Ilglﬁtratesthe eval uat npound | 1n the

polymergig; AT RERS T 1A ipEo @@ﬂemé&a(wgtgeﬁmmm [§PgqyHc rabbit

polyclonpl aiild, TEmA3Hs SVl RAtHMRE enSREBRUAE ekpr@k@T%S qm%mg
i cant efflcaCéat 100 kg in_thi's nodél;

cHO (Ciple Hme o cam SREEILf 4Miose dhyiiomsd sl lines avare ugddto
establishaimlo® %&lsQH%fEé pTFtaPpS @ﬁ%ksmﬁ B thel (}rdﬁ%féc{ajnﬁs&lé?&ﬁﬂidﬂad by

appeared to respon

Fi gure the LuCa
western %pf’dﬁddml?m@? UO&?S@EH&HS’I %SH’L%Q Tar-p8ispecifie ean@ymeS P80) as well as
by respoﬂ@%lknogﬂf%%'tm d &léulfnqghu ti%gg e#g%; dI (@ 1or¥1e rt-]he

attenuate cause
transfected gele bsﬁs)werel susmnbleatgthll ing (BarPFrpsp&agcmlmM e\gdﬁmﬂ’@l the ATP

e AU A e L
o et O rengi el gl Sl Lo vl

cells in SCIDBMHE 0 M-p&ﬁﬂﬁmbio‘étlﬁ @tlﬁﬁﬂisséx@ée@fﬁ‘otn‘t' fHé%e nﬁé&%ﬂ@éonﬁrmed by
RT PCRex0| se fro 28] The h| st dose orally
-PCR  timppehistog e”f"atrbh aé’é‘ W %@“@‘?q@gla Iysisy her aupen mpgel

developnsérd ner. f:zirﬁ%ﬂfouf fhE tHeVhuhein ]%Bé{taféf cahnB&r J&%ﬁ%‘é&i@ %scrﬁieﬁ%ﬁo@e in
raI dose, of 10 Compound 1 produce

athymic %?CB% 1A mies 1dcese FRELA /gfrm@/ trasfgstant émpgpmedl mice. Prostate
xenograftiofEléh, otRerl 08 RPEAM bfer cell lines that may be engineered to express Trp-p8

are also potential candidates for building more model systems.

[0220] Based on results from iz vitro and in vivo evaluations, a set of Trp-p8 agonists will
be chosen to determine efficacy in mice. The in vitro evaluations would include potency in
cell killing assay, aqueous solubility, plasma binding study and metabolic stability (potential
for a compound to be metabolized by liver as determined by using hepatocytes and/or mouse
microsomes). The in vivo evaluations would include pharmacokinetics and toxicity studies.
The chosen compounds will be administered to mice with Trp-p8 expressing tumors by
different routes [oral, intravenous, intraperitoneal, subcutaneous, intramuscular]. Tumor
reduction and survival of these mice will be evaluated at different dosages of these
compounds. The compound most effective in fighting tumor will be chosen for further

investigations
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wi ndow of > 10 is achi evable wi th Conpounds of Fornul a

I. This has been expanded upon by toxicol ogy
wezpenyzents in rats, where the conmpounds coul PCDES2007/004053

adm ni stered at higher dose |Ilevels. In toxicology

studies perfornmed in rats, oral doses of 250 ng/kg did

not induce any observable toxic effects. Single Doses

of 500 ng/ kg and 1000 ng/ kg resulted in mld to

noderate toxicity, but the MID was not reached. These

data, representing theBxampil therapeutic w ndows

achi evabl e wi th Conpounds of Fornula 1, are sunmari zed

i N TReRinent QTAL ORI DT HvECT ENSRAPLH 0BAYeRndsTabl e
7 Rat oral dose Observed degree Conparabl e nouse

[0221] Mid ERLBpRIdil YRS the éx:ﬁgﬁm)lta@ EhdradefliYorP4i reSARGS several
(my/ kg) or al 50 None 125

ef f1 caci ous dose iIn mce_2 )
exemplaryznsll-gotecmd ‘Brppp®megulatqye of Nodeulatd edsimatgl Coppowid I, 1T, 11T

. . I |

and 1V. ShopOhER B ERGU ol B ehE e B UERATH Th'"
pur poses of clarity of changes and
nodi ficatio out departing
fromthe scé L WHEERSIB1S nt ended to
—be limted pnly by th Wﬁd&d clains
L 9ampeyndin7/ 0953401 PCT/jus20d¥/ 004b53 WAHAT IS _a AVVED
Chemical A conpEuktiBfOFHoFwHaN102 | R HeNO 4 R3HN0D
 Feornvlerein R is selecied fromH alkyl. hteroal kyl |

Mojecaldry| | ahd agy , o, Rizzand R2 t30G8t hef 346
Weight

In vitro Activity

[0222] As summarized in Table 8, the compounds demonstrated a high degree of potency
and specificity towards killing cells that express Trp-p8. Typically, >1000x higher
concentrations of compound were required to kill cells lacking Trp-p8, compared to cells that
express Trp-p8. Compounds II, T1], and IV showed similar activity in this assay, while

Compound I was approximately 3 times more potent.

Table 8
Results of ATP viability assay for several preferred compounds
Compound 1 II 111 v
CHO/Trp-p8 ECsp 0.003 0.01 0.01 0.01
uM)
Parent CHO ECgp >10 >10 >10 >10
(uM)

In vivo Activity

[0223] Asillustrated in Figure 9A and 9B, Compounds I, II, and III produced prolonged
exposure after a single oral administration in both rodents (Figure 9A) and Beagle dogs
(Figure 9B). Compared to mice, rats require approximately twice the oral dose (based on
body weight) to achieve comparable exposure, and dogs require less than a third. Consistent
with the sustained plasma levels (t1/2 ~ 9 h), a single oral dose affords a prolonged durable
response in the CHO/Trp-p8 xenograft model.

92



with the nitrogen group may forma cyclic or
heterocyclic group of up to 25 atons; R2 is selected
wo e@mozasyd and aryl al kyl; R3 is sel ected fromed®kRYE2007/004053
het eroal kyl, and arylalkyl; R4 is selected fromH,
al kyl, heteroal kyl, and aryl al kyl; and R3 and R4
together with the nitrogen group forman aliphatic
amne. 2. A conmpound of Forrmula I-A: /R4~ R5 Rl 3 |
YH I 0O A~B/Cwherein AL B, C, and D are
[0224] iAH:iiﬁpetmierhiri Figasdsd@reshd 10BN ceHXimings o thmoahlfmﬁiﬁs afforded
ast ane, o B, ,C_ and_.D i : erei.n IS, a
durable gses 18 Sh LS Trr- e SBrR PO dohe U AR Pltbitpp of timor
growth “malse@emerargﬂngalé ybsd dlow 43610 mgARdaibio sighifRiaat fbxﬁﬁt Was

8/ wherei n when two adj acent of A, B, C and
evident aéllg pigfe; artherapGiy iy indoess tdbi ne to form a single

yl, cycloal kyl, or heterocycloal kyl group; and Ri
[0225] .@ lélesteait:(bm Figorm H, coattiophds pEFenuas kgeneratedispbsgiantially briefer

exposureq/rl%( ectré cf! ﬁ?‘ﬁ\gﬁ %Q%%ét(?gé g’s (%(nl? qé(g r%Z(iQrg] 4(919419%’:& 05\)3 ‘Aﬁ

hetero )

111ustrate&71q<‘@1rqs 813C(1ﬁi!) BIBRﬁ'm;apeﬂtonealSnJ,ect-léi( V) t-h,ese S(Iﬁb@ndsamdneé\l'esults
anenber

inbriefeepnepbF e QMo R RERE RoR o8 -pouris Pty vy

cessation d{I®)da8ing. al kyl , aryl al kyl, and heteroal kyl, wherein
R8 is selected fromal kyl and heteroal kyl; R5 is

[0226] SR wﬁ&ﬂuﬁfeqﬁhﬂ'éfﬁ@éd%ls mdaeited Bﬁ'ﬂﬁy 8 a@dr@mmis&ydes the
R4 and R5 together with th d%ian group form an

and
evaluatiog qf frpmpaung diip ghe mgtched CHQ ﬁ"ﬁmm%r) s1odel- af pnsistgpiew i the
proposedthedtiniIm of action, Compound I did not show significant efficacy at 100 mg/kg

in this model; a dose 10 times higher than an efficacious dose in the analogous CHO/Trp-p8

model.

[0227] Asillustrated in Figure 12, the LuCaP model appeared to respond comparably or
arguably better than the CHO/Trp-p8 model. CHO/Trp-p8 is a fast-growing tumor; treatment
with Compound I attenuated growth, but did not cause regression. In contrast, LuCaP is a
slower-growing tumor; treatment caused statistically significant regression, as well as
growth-inhibition. In this instance, the LuCAP xenograft model exhibited levels of Trp-p8
comparable to the CHO/Trp-p8 model, as measured by immunohistochemistry of tumor

tissues excised from the mice.

[0228] The highest dose orally administered to mice, 100 mg/kg, did not result in
significant toxicity for any of the compounds. Since a single oral dose of 10mg/kg of
Compound I produced significant efficacy in the CHO/Trp-p8 Xenograft model, a therapeutic
window of > 10 is achievable with Compounds of Formula I. This has been expanded upon
by toxicology experiments in rats, where the compounds could be administered at higher dose
levels. In toxicology studies performed in rats, oral doses of 250 mg/kg did not induce any
observable toxic é,.ffects. Single Doses of 500 mg/kg and 1000 mg/kg resulted in mild to
moderate toxicity, but the MTD was not reached. These data, representing the minimum

therapeutic windows achievable with Compounds of Formula 1, are summarized in Table 7.
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4. The compound of claim2 wherein R7 is H 5. The
conpound of claim2 wherein R8 conprises 2, 3, or 4

W@ 200p095340 6. The conpound of cl aim4 wherein RECT/ES2007/004053
sel ected from propionyl, ethyl, butyryl,
hydr oxypr opi onyl, and 3-hydroxybutyryl. 7. The
conpound of claim2 wherein R5 is selected fromH and
nmethyl. 8. The conpound of claim2 wherein R6
conprises 1, 2, 3, 4, 5, or 6 carbons. 9. The
conpound of clain17 mher@thEQ is selected from

Rat ral served > Igr""' ColbS e Mt Mtipld™© of  lowest
(rjig/kgsgarg ougﬁé é%g%r(gé f)? ; gm\/\,ﬁe roezlnposégl(m&ogp uf ﬁc?a@%ds S&ral? dose

(’)- o prnnl nn\/I amrne)—4-met-ho *y phLI
250 NJJ Ami nox 'nﬂ§4;n®th”sﬂfcﬂa5n.ﬂq.,
500 1- (2 ani ndidd hnxv\ nap t39 en- 2- yl

1000 2- ( 2- ani ndedengtani no) -|400ret hyl sul f anyl ﬁlohpnyl :
N- ( 2- Ani no- et hyl ) - 5- net hoxy- benzani de, 2- (2-am no-
but yryl am no) - 4- net hoxy- phenyl ,
[0229] 2A(tRowgh the plesbiytinOxtidar i beey ldam'rﬂb@bl idtsorat klem;l by way of

illustratiglg ?agg !g}cﬁnﬁé %9%8%%;%’%% ggilgﬂqrg E%lg, giuanng and modifications
can be cﬁ&e@mdﬂ %&otwdp@i%gomm 88 xb@a Tahe trveRtitroxnpigdhie tbaded to be

am no- ac an1n@%* hqu
limited gﬂy@yém mpgo @ m no) 4- met hoxy- phenyl ami

de, and 2-(2-am no- acetylan1no) 4- met hoxy- phenyl . 11.
A conmpound of Formula I-B: 96 WO 2007/ 095340
PCT/ US2007/004053 H RL R NNR4 N' NN OR2
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wherein Rl is selected fromH, alkyl, heteroal kyl,
aryl, and arylalkyl; R2 is selected fromaryl, alkyl,
whedoenesikkyl , and arylalkyl; R3 is selected fPONUIS2007/004053

al kyl, heteroal kyl, and arylalkyl; R4 is selected from
H, al kyl, heteroal kyl, and arylal kyl; and R3 and R4
together with the nitrogen group forman aliphatic
amne. 12. The conpound of claim 11l wherein R1 is H.
13. The compound of claim 11 wherein R3 conprises 1,

WHAT IR CIAIMEDAIS: or 6 carbons. 14. The conpound of claim
13 wherein R3 IS sel ected from net hyl ene, ethyl ene,
propy! ene g#{ u21: The conpound of claim 11
wher éi n ect romH and nethyl. 16. The
compound of cI aim 1l wherein R2 is a group sel ected
from phemgyl, furan, nethylpyrrole, nethylbenzoate,

am nophe yI hydr oxyphenyl , cyanophenyl, and

17. The conpound of claim 11l wherein
onpou d conpriRjes a group selected from

2- (2-jam no- e hyl') - 5-{f ur an- 2-yl - 2H pyrazol - 3-yl,

phenylm., 2H pyspzol - 3-yl
-p‘h’@ﬁg/—% rﬁg-gl 3-yl,

pyrrol 2-yl)-2H pyrazol - 3-yl

i rop)p) 5- phenyl - 2H'"M/razol - 3-yl, 2-
(2-am no-et hyl)-5-(4-am no- phenyl)-2H pyrazol - 3-yl,
2-(2-am no-ethyl)-5-(4-hydroxy-

wherein B agﬁlle)ct@]—ﬁwrlé,za}kylghgtproalkyl arylalkyl, and aryl, or, R, and R; together

with theﬁt{o% H%&(ﬂ.?_l%g%opye% tl%é &%ﬂt%@@rg&dl% g%;f_@é% 0:3’2§/ lat‘oms,
2- (ZMMBde@e&ﬂom&ylaniy@Mkﬂhenyl) 2H pyrazol - 3-yl ,
2 97 WD 200 534 USZ /OO
(2- arﬁ‘ﬂgsqﬁﬁeﬁ? %5 %3 hen(?/?r)y%éwlpyr azol - 3-yl,
4- {h Rl-i6 aclédit‘edl froai Hyhl)kyll, Heltqwalhylo hnd 3rWdlkylbendoi ¢ acid

t est

2 ( 22RCPRS Ry With sheitmgen mmp P ansYiphats aming
and 2- (2 am no-et hyl)-5-(3
- hydroxy- phesgippudeopFomaddh I-8: -yl . 18. A conpound of
Formula I-C. H RL R3 R4

wherein A, B, C, and D are independently selected from CR; and N; wherein at least one of
A, B, C, and D is CRy; wherein R; is a member selected from H, alkyl, heteroalkyl, aryl,
halogen, and arylalkyl, R¢O-, and RS-, wherein R is alkyl; wherein when two adjacent‘ of A,
B, C, and D are C Ry, the two Rj’s may combine to form a single aryl, cycloalkyl, or
heterocycloalkyl group; and

R, is selected from H, alkyl, heteroalkyl, aryl, and arylalkyl;
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R2 O wherein R is selected fromH, alkyl,

heteroal kyl, aryl, and arylalkyl; R2 is selected from
waeopz/o9smd aryl al kyl; R3 is selected from al kyPCT/US2007/004053

het er oal kyl, arylal kyl, -NHC(O R5-, -OR5-, and -

NHR5-, wherein R5 is al kyl or heteroalkyl; R4 is

sel ected fromH, alkyl, heteroal kyl, and aryl al kyl ;

and R3 and R4 together with the nitrogen group form an

al i phatic amne. 19. The conpound of claim 18 wherein

Rl i RsHs s@d6cted fiwnc alkph bagrafkyd| aiynat@alktyt-Bi R,CXD)i,SC(O)N Ry-,

p I . The nmpound. of, cl aim 18 wherejp R5 i
-0-,-5-, BN S(OP T AERRY PR R SPinbe SIS e Sy
heteroallylit arleaRd ad2alkyhe conpound of claim 21 wherein R3 is

sel ected from _propjionvlanino, ethoxy, propoxy, and . )

et hy R4t figlectsd ﬁp%eé@ﬁ-pb Al syl Angheiraa i, wWherdia Ris
selected S0hEAkGarid RBaiyd nethyl . 24, The conmpound of claim

18 wher.ein said cogo}(%gg conprjses a group selected

i I

f r omPe-1¢ selgpied dopr hstereplkylo ansharalkds agd |

2- ( 2-58HoAR SbROKY wih RIERYbper LD, iphatic amine.
2-( 2-1§‘m no-sgt%goxy)‘yz- phenyl fg’eet %{/&?ﬁb form an aliphatic amine

2- (3-.am nq- propoxy) - 2- phenyl -et hyl , 2-(2-

di mehy| ant HocaRpBiagof slaimehyhersimRy 1s Bnd

2-(2-am no- et hyl am no) - 2- phenyl -ethyl . 98 WO
2007/409534thdEehhpéadd G ficQRthObWherdin RAsC@MPOUNd of
Formula I-D0 R1 NR3 11-'~R4 R( ~NY 2 O wherein R1

is sel ect fromH .alkyl, heteroalkyl, aryl, _and
aryl arkyl ; thegomrourd|of claing % whereln B Foﬁﬁﬂs%rjy Papk§ parbons.
6. The compound of claim 4 wherein R, is selected from propionyl, ethyl,
butyryl, hydroxypropionyl, and 3-hydroxybutyryl.
7. The compound of claim 2 wherein Rs is selected from H and methyl.
8. The compound of claim 2 wherein Rg comprises 1,2, 3,4, 5, or 6
carbons.
9. The compound of claim 7 wherein R, is selected from methoxy,
methylsulfanyl, phenyl, and H.
10. The compound of claim 2 wherein said compound comprises a group

selected from 2-(2-amino-propionylamino)-4-methoxy-phenyl, N-(2-Amino-ethyl)-2-amino-
5-methylsulfanyl-phenyl, 1-(2-amino-ethoxy)-naphthalen-2-yl, 2-(2-amino-ethylamino)-4-
methylsulfanyl-phenyl, N-(2-Amino-ethyl)-5-methoxy-benzamide, 2-(2-amino-
butyrylamino)—4-methoxy-.phenyl, 2-(2-amino-3-hydroxy-propionylamino)-4-methoxy-
phenyl, 3-(2-amino-ethylamino)-naphthalen-2-yl, N-(2-Amino-ethyl)-2-amino-benzamide, 2-
(2-amino-3-hydroxy-propionylamino)-4-methoxy-phenyl, 2-(2-amino-acetylamino)-phenyl,
2-(2-amino-3-hydroxy-butyrylamino)-4-methoxy-phenylamide, and 2-(2-amino-

acetylamino)-4-methoxy-phenyl.

11. A compound of Formula I-B:

96



R3 is selected fromal kyl, heteroal kyl, and aryl al kyl ;
R4 is selected fromH, alkyl, heteroal kyl, and
wa@eoorabisyd ; and R3 and R4 together with the niP€DYS2I007/004053
group forman aliphatic am ne. 26. The conpound of
claim25 wherein R is H 27. The conpound of claim25
wherein R2 is selected from phenyl and phenyl am no.
28. The conpound of claim 25 wherein R3 is sel ected
from et hyl ene, ethylene, propylene, butylene,
met hyl anj no, ethyl am no, propylarmgno, butylam no, and
acetyl. R9. The conpound of claim?25 wherein R4 is
sel ect egNNrom H and net hyl . 30 The conpound of claim
erei n jai d conPgund co s @ group selected

from 2-[2- (2 ani no- thyI am o) - henRh] et hyl ,
2-(24am no phgpyl ) - et& and
2-[(2-3 -p N no] ethyl. 31. A

compound of For la I-E}\ 99 WD 2007/ 095340

d N'R2 0 O wherein A
B, C ndepende sel ected fromCRL and N;
C, and D is CRi;
wherein Rl is selected from HRjal kyl, heteroal kyl,
aryl, aryl al kyl, halogen and mherein when two
adj acent of A B, C and are the two RI's may

wherein R pisiseleeted drarp i alicodi h‘?}?r@aﬁb’ylarﬂem patakyl or
het ekgas?’iél.f&% gft) £r?rp%1kﬁrl{iet§8alk§l %ﬁh%@}l@l@yf rom al kyl ,

heter0 i s"selected fromH,
al kyR3 mml@qte;hfrpm alknln hef&rqaﬂlﬁrlk‘c}ﬂd argledksie and R3

i i b o 1 WA RPN, MR WA S

Rz and Ry together with the nitrogen group form an aliphatic amine.

12. The compound of claim 11 wherein R, is H.

13. The compound of claim 11 wherein R3 comprises 1, 2, 3,4, 5, 0or 6
carbons.

14. The compound of claim 13 wherein Rj is selected from methylene,

ethylene, propylene, and butylene.
15. The compound of claim 11 wherein R4 is selected from H and methyl.

16. The compound of claim 11 wherein R, is a group selected from phenyl,
furan, methylpyrrole, methylbenzoate, aminophenyl, hydroxyphenyl, cyanophenyl, and
methoxyphenyl.

17. The compound of claim 11 wherein said compound comprises a gl'oup
selected from 2-(2-amino-ethyl)-5-furan-2-yl-2H-pyrazol-3-yl, 2-(2-amino-propyl)-5-phenyl-
2H-pyrazol-3-yl, 2~(2-amino-ethyl)-5-phenyl-2H-pyrazol-3-yl, 2-(2-amino-ethy!)-5-(1-
methyl-1H-pyrrol-2-y1)-2H-pyrazol-3-yl, 2-(2-amino-propyl)-5-phenyl-2H-pyrazol-3-yl, 2-
(2—amino-ethyl)-5-(4—aminc;—phenyl)-ZH—pyrazol-?,-yl, 2-(2-amino-ethyl)-5-(4-hydroxy-
phenyl)-2H-pyrazol-3-yl, 2-(2-methylamino-ethyl)-5-phenyl-2H-pyrazol-3-yl, 2-(2-amino-
propyl)-5-phenyl-2H-pyrazol-3-yl, 2-(2-amino-ethyl)-5-(3-cyano-phenyl)-2H-pyrazol-3-yl, 2-
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33. The conpound of claim 31 wherein RL is -OR and
wherein R is selected fromnethyl, hydroxynethyl,
w@eduylo9sstmy dr oxyet hyl , propyl, hydroxypropyl, betHUS2007/004053

hydr oxybutyl, acetonitrile, phenyl, phenyl nethoxy,
phenyl et hoxy, phenyl propoxy, phenyl but oxy, and
benzyl . 34. The conpound of claim 31 wherein R is
-SR'. and wherein R' is selected fron1nethy|
hydr oxynet hyl, ethyl, hydroxyethyl, propy

(2-amindayithy D)>SH(R- n@iqubnheyxbd)-ﬂlﬁ-y)drmyﬁt},ﬂ% {I-E(Efﬁmmot-ﬂhbib 1H-pyrazol-

3-y1-be R RO e TARTYI cag0 TRE SENBaiR b ERglfpy, and

2-(2-aminb et S K8 -HydroxS(eh ey a2H pMﬂﬂ‘odHBnle .is selected
from net hyl hydroxynethyl et hyl , hydroxyet hyl,

propyl,, hydro but hydroxybutyl
acetonrtri n%ﬁ %%Fﬁﬁgﬁ ﬂﬁ%thoxy, phenylethoxy,
phenylpropoxy, phenyl but oxy, and benzyl. 36. The
conmpound jof claim 31 wherein RlHis -S(0O 2R and
wherein R''. is selected fron1 t hyl, hydroxynet hyl,
‘oroxyethyl propyl , Nroxypropyl butyl, 100
2007/OP droxybutyl
phenyly' pheny ﬁethoxy, phenylethoxy,
pheq&lbutox and benzyl. 37. The
& M3 er st is -C(ONR'R', wherein
i j[dependent |y seRect ed fromH, nethyl,
etfihyl , hydroxyethyl, propyl,
bOt vyl , hydroxybutyl, diethylaninoethyl,
phenyl; yr|.|nyl nmet hoxyet hyl , hydr oxyet hoxyet hyl ,
h
Wheremkkeg%%%gfl %?‘E?ﬁyﬁe?ﬁg" hﬁ&@m@] aélgratr)gﬁg(yll met hyl , and
hydrd&ym@hytedlfm!n@mle Wlal]géa The conpound of ‘claim

[ [
t o et he E P lgrg!%dnfgor%%& N%tgoalkgp%gﬁbﬂyﬁ pi per gf ﬁ-é-e%{ﬁ i
NHR;-, e/:hbmm RBB alH}H@rdmtqnmlhyﬂ of cI aim 31 wherein Rl is CFS
or | ai,m in R is
sel ec éne and
ool Presii T R b B B Al
but yl Rnend R togthier eatipby mﬁrcﬁg‘encgrahp‘rfo#ﬂl ashadfphiatic Bhins
ethylene and R3 is H.

19. The compound of claim 18 wherein R, is H.

20. The compound of claim 18 wherein R, is phenyl.

21. The compound of claim 18 wherein Rsis selected from, methylene, ,

ethylene, propylene, and butylene.

22. The compound of claim 21 wherein Rj is selected from

propionylamino, ethoxy, propoxy, and ethylamino.

23. The compound of claim 18 wherein R, is selected from H and methyl.

24. The compound of claim 18 wherein said compound comprises a group
selected from 2-(2-amino-propionylamino)-2-phenyl-ethyl, 2-(2-amino-ethoxy)-2-phenyl-
ethyl, 2-(2-amino-ethoxy)-2-phenyl-ethyl, 2-(3-amino-propoxy)-2-phenyl-ethyl, 2-(2-
dimethylamino-ethoxy)-2-phenyl-ethyl, and 2-(2-amino-ethylamino)-2-phenyl-ethyl.
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42. The conpound of claim 31 wherein R is nethoxy.
43. The conpound of claim 31 wherein R3 is H 44. The
w@ ooopoes3do of cl ai m 31 wherein said conpound coP@F/USHEE7/604053
group selected from
3- (2-am no- et hyl ) -5-nmet hoxy-1, 3-di hydr o- benzoi m dazol -
2-one, 3-(2-Am no-
et hyl ) - 5- ( 3- hydr oxy- propoxy) - 1, 3- di hydr o- benzoi m dazo
-2-one, 3-(2-Am no-ethyl)-5-
et hoxy- 1, 3- di hydr o- benzoi m dazol - 2- one,
3- ( 228 nd\ eompoyndofiEermaddb&M:f onyl - 1, 3-
di hydr o- benzoi m dazol - 2- one,
3-(2- Am Ro- et hyl ) - 5- (2- hydr oxy- et hoxy) - 1, 3- di hydr o-
benzoi m dazol - 2- one,
j0- et hyl ) - 2- oxo- 2, 3-di hydr o- | H benzoi m dazol e-
5- capkbxyNc acid eﬂLde,
3-(2-{Am no-e hyI)-S] t hyl sul fanyl - 1, 3-di hydr o- benzoi m

1) - NW?&J\H Ral._3- gty dr o- benzoi
(2- Amio- et hyR -2-0x?—2,3-dihydro-1

m dazol -7
H benzoi 5-carboxylic acid

(2-diet am no-®@t hyl ) - am de, H

3-(2-Am 3+ opyl ) - 2, 3-di hydr o- benzoi m dazol - 2- one,
[ 3-(2- Ami no- et hyl ) - 2- oxo-

wherein Ky fsé%% &é‘j{’%%%%@@léﬁg %ﬁ%%ﬂﬂaﬁ% onitrile,

| H béhzeseleciad flom &yt andaxylalkyl;aci d et hyl ami de,

3- (2-Am. ng- - - = gih - )
bens de 8%%%%‘2)-5%}%%‘3‘%%??‘?'%@%% é’gd[;%%%% 3-yl ani de,
3- ( 2-Ryisrseleetedyitgm 21, akod Zhdebalkytirand arylalkyl; and
1H bepzoi m dazol e- 5:- car boxyl i ¢ aci . . .
(2- mdvrr R PR Wifh e miktost gritR OB A iPhatie agineyo
2007/ 095340 PCT/ US2007/ 004053
di hy @60- benrotcamstand| of 21a9me25 wherein R is H.
1- (2- Am no-et hyl) -1, 3-di hydr o- napht ho[ 2, 3-d] i m dazol -2
- one, . . .
3-(2 2/Zm n orl:}éei %oﬁ Bquf-d oof S 1 aifn?,z-sdfvﬁ)e/rtﬁnol-{i ﬁ-soeéer? %eéll ﬁﬁ?lgfz]rl o] Pgl- and
phenylarbinoar boxyl i ¢ acid (2-hydroxy- ethyl)-am de,
3-(2- Am no- et hyl ) - 5- propoxy- 1, 3-di hydr o- benzoi m dazol -
2-0Ngyg 3- (’Ffééaggngr%un%t&%llgifn 3 gbhéx%'ixpﬁg Esosfe'lf!@teqfaﬁ'&[rfinet%ylene,
-c] pyridin-2-on
ethylene3propyieni o giehg; InletRylaxon @, c8hyl kimyrdy, prdpislamino, butylamino, and
benzoi m dazol e- 4-carboxylic acid
(2-di et hyl am no-et hyl )-am de, 3-(2-Am no-ethyl)-2-o0xo0-
2, 3-di hydr o- 1H benzoi m dazol e- 5- car boxyl i c acid
pyri dd%- 4-Thaeimpund-(fldm 2bwbetei R4 is @lected from H and methyl.
di hydro-i m dazo[ 4, 5- b] pyri di n- 2- one,

1- (3-Ami n 1 . I o .

3 (205 ol Rzt oF 2% Qb RRE O TcBRR0l € et 0 sroup
selected Frooa 22X PHantnaeilylahew)phenylé-etiBd, 2-(2-aminomethyl-phenyl)-ethyl,

2- Am no-et hyl ) -.2- 0x0: 2..3-di hydro-1

and 2'[(%%%%'8??@3‘%8%3@:9‘513188}'8%%1” ic acid [2-(2-hydroxy-

et hoxy) - et hyl ] - am de,

1- ( 2-3Am noAebinpoynd of Fofrhularidfet hyl - 1, 3- di hydr o- benzoi

m dazol - 2- one,

1- (2- Ami no-ethyl)-1, 3-di hydro-i m dazo[ 4, 5-c] pyri di n- 2-

one, 3-(2-Am no-ethyl)-2-oxo-

acetyl.

99



2, 3-di hydr o- 1H benzoi m dazol e- 5- car boxylic acid

benzyl am de, 3-(2-Am no-ethyl)-5-
W@ pwrp9sio ne- 4- car bonyl ) - 1, 3- di hydr o- benzoi m de@piUsSRDoTon4053

e, 3-(2-Am no-ethyl)-5-(2-o0xo0-2-

phenyl - et hoxy) - 1, 3- di hydr o- benzoi m dazol - 2- one,

3-(2-net hyl am no-et hyl ) -1, 3-di hydr o-

benzoi m dazol - 2- one,

3- (2- Am no- et hyl ) - 5- but oxy- 1, 3-di hydr o- benzoi m dazol - 2

-one, 3-(2- —

Am no- et hyl ) - 2- ox Bf dNaydr o- | H benzoi mi.dazol e- 5- car
boxylic acid net @-phen - am #e,

A - 2- offo- 2, 3- d\hydro 1H benzoi mi dazo

1- carbNx¥LF% acid et hyl

/
AldRedr 0- 1H benzoi mi dazol e-
. | am de,
- 2- 0x0-\R, 3-di hydr o- 1H benzoi m dazol e-
carbo yI|c adld phenefhyl - am de,
3- (2- Angrrec et hylQ- 2- oxo- 2, 3- di hydr o- | H benzoi ni dazol e-
hoxyl i ¢~ aci d
(2- hydr oxy-| - hydr oxynet hyl - 2- phenyl - et hyl ) - am de,
wherein &; 82 OAthUDr gthiydeperdently selected from CR; and N; wherein at least one of

0x0-2, 3-di h dro 1H benzoi m.dazal e- 5- carboagllc q
A, B, C, ang Qalﬁlgﬁ ¥ §m1<.d%eleq§ect rom H, alkyl, heteroal ary alkyl,

halogen; /éﬁh%e%lhmeﬁm a%eﬁrsmm ©; 4dd bane orY] €8 1Qb R, & ®ay
boxylic acid (2-hy drox drox ymet hyl - ethgl) an1de

combine ftp fqrm ¢ singlearyl, gyglpn%r{ & bémeﬁiqaiH% ETPuRy PR et hyl ) -

guan' Q%elected from alkyl, heteroalkyl and arylalk
%%ﬂ no- et genzy oxy¥ 3fﬁ¥ 3?0 benzoi m dazo

I-2 dhessdndedﬁnan NWWhéwbm@QkyLin@andﬂhy@ﬂ@db enzo

i m dagzq f

L d@%oéﬁlgo gethé.gw 1] ¥ SRR B fofih B Ripat G e
et hyl)-1-(2- |sopropyl 5-net hyl - cycl ohexanecar bonyl ) - 5-
met hébe 1, Bhejeampirund detaimi i whewsin By sid. 46. A net hod
of treating cancer, said nethod conprising the step of

cont agt i NOTRARGRPAMR FRIdim 3Y @vheﬁnﬂ Re isaﬁﬁ#tahﬁarl'ﬂe\fem R'is
ef fective anount” of a conpound selected fromthe

selected fooumetvhdiysiroxigneahylactbyhpydraxysthybarapylahydrogypropyl, butyl,

o SRR SO it 2 ORI B Doy

phenylbwbxFandibeazyl- C, a conpound of Formula I-D, and a
conpound of Formula |I-E and conbinations thereof, or

a_phayimacel &ﬁh‘:&mﬂc&%‘i’ i#P} Bwhdldin Rﬂ E‘sersff@fmad@herén R is

met hod for 1 nduc tosis an necrosis in a

selected &ol n@ﬂpﬂé@@rﬁ@mqthﬂe p@yl é)a’dﬁowthyé,cpr@mphyca’pﬁ@mpﬁl butyl,
rarors 58 S BEIEEHAS SR IR b AR,

ecte
phenylbwoxgiasditegzpf a conpound of

35. The compound of claim 31 wherein R; is -S(O)R* and wherein Rl jg
selected from methyl, hydroxymethyl, ethyl, hydroxyethyl, propyl, hydroxypropyl, butyl,
hydroxybutyl, acetonitrile, phenyl, phenylmethoxy, phenylethoxy, phenylpropoxy,
phenylbutoxy, and benzyl.

36.  The compound of claim 31 wherein R, is -S(O),R" and wherein R". is
selected from methyl, hydroxymethyl, ethyl, hydroxyethyl, propyl, hydroxypropyl, butyl,
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Formula I, a compound of Fornmula I-A a conpound of
Formula 1-B, a conmpound of Fornmula |[|-C, a conpound of
wo-emada4d - D, and a conpound of Formula |-E, aPdi/us2007/004053
conbi nati ons thereof, or a pharmaceutically
acceptable salt thereof. 48. A nmethod of decreasing
cell viability and/or inhibiting cell growth, said
nmet hod conprising the step of contacting cancerous
cells with a therapeutically effective anount of a
hydroxytaayip acstonisigleepheny 1, fphenylidethaypplersdethosg, iphenyiprapoxy,
h lbw.ﬁ Hg’ of Forrrula I, a conpound of .Fornula I-A a
pheny @% eB¥¥lFormul a 1-B, a compound of Formula I-C, a
conmpound of Fornmula I-D, and a conpound of Formul a
| - E, 3and curéaj:mﬁpdmﬂ&)ftcm?afwhmnﬁRa ORIRUR T Githdr¥in RY
v accep e salt re : t ho treatln
and R".of; GORRGIeH 1% SHEFIFHITore b BVl ot COBFRE 1 o Tt
propyl, h@'ﬁr(ﬁc@ﬁ}d'ﬂﬁtlﬁft n ﬁy@rotx?&( ap a&&hﬂ@hidbeﬁ{)ﬁ e;ﬂie‘n;ﬂe p@ﬁayﬂ/t of
ro

a_conp ound ect ed m t he roup consi sting of

methoxyghi élaﬁfpwﬂmefe/ﬁﬁbwh benzyl, methylplisaylophensietivia | - A, a
hydroxyl?ﬁﬂ@)@ﬁﬁ&h? fpheﬁﬂ"emi'll Q:a}baﬁxoy?mgﬂwp QHa q!lyﬁfo e'?ﬂé}l Qxyhfog;ye@iyl.
npound of Formula I-D, and a conpoun
I-E and conbi nati ons thereof or pharnaceuglgal

accepfabl el Rafmpeadiclaml Wh%re}fb?\ht‘ﬁd%pﬁﬂﬁalﬁ m ‘M@erem R’

dR" t&%’kﬁ?ﬁ&'fﬁnﬁ@h RBIR& pidesaz@nd] Sdihyll&gerTet hod Of
w m 49 V\Ih(grl‘pel n sall% di segg%@?zéncanger e52 The

nmet h I ai m 49 sal di sease is cancer of

t he %%ost at e COmpeRy: \Q{n 3lawherelt Rpnis GEs orhalpgeRod of
treating a disease in a manmal , sai d net hod conpri sing
admi nriost r arheorporthdcsTeiiimad 1l Wheein R, GERRAWAN&H methylene,

Formula I-A, Fornula I-B, Fornmula I-C,

ethylene’FQfPBr"lee e’uanéb%l&%r Formula 1-E , and conbi nations
thereof, or a pharnaceutically acceptable salt
thereaf, anitk eifpQIndofchitaNC®heleiER ARCthYIen@GRNRSis H.
103 V\D 2007/ 095340 PCT/ US2007/ 004053 54 The met hod

of cl V\,here n atio m ni stered
si mul aneousef Om%%llndiﬁé:?%oﬁo‘gﬁ%rfel% éfsrﬁ“% O%krer ei n
said mamal is a human. 56. The nethod of claim53
wher di3n sdlle dirspase dfslgmritlewhersih RIseHnet hod of
claim53 wherein said di sease is cancer of the

prost@te, ppe compound of claim 31 wherein said compound comprises a group
selected from 3-(2-amino-ethyl)-5-methoxy-1,3-dihydro-benzoimidazol-2-one, 3-(2-Amino-
ethyl)-5-(3-hydroxy-propoxy)-1,3-dihydro-benzoimidazol-2-one, 3-(2-Amino-ethyl)-5-
ethoxy-1,3-dihydro-benzoimidazol-2-one, 3 -(2-Amino-ethyl)—S-methah"ésulfonyl-1 ,3-
dihydro-benzoimidazol-2-one, 3-(2-Amino-ethyl)-5-(2-hydroxy-eth0)£y)-1 ,3-dithydro-
benzoimidazol-2-one, 3-(2-Amino-ethyl)-2-0x0-2,3-dihydro-1H-benzoimidazole-5-
carboxylic acid amide, 3-(2-Amino-ethyl)-5-methylsulfanyl-1,3-dihydro-benzoimidazol-2-
one, 3-(2-Amino-ethyl)-5-methanesulfinyl-1,3-dihydro-benzoimidazol-2-one, 3-(2-Amino-
ethyl)-2-0x0-2,3-dihydro-1H-benzoimidazole-5-carboxylic acid (2-diethylamino-ethyl)-
amide, 3-(2-Amino-propyl)-2,3-dihydro-benzoimidazol-2-one, [3-(2-Amino-ethyl)-2-o0xo-
2,3-dihydro-1H-benzoimidazol-5-yloxyl-acetonitrile, 3-(2-Amino-ethyl)-2-0x0-2,3-dihydro-
1H-benzoimidazole-5-carboxylic acid ethylamide, 3-(2-Amino-ethyl)-2-0x0-2,3-dihydro-1H-
benzoimidazole-5-carboxylic acid pyridin-3-ylamide, 3-(2-Amino-ethyl)-2-0x0-2,3-dihydro-
IH-benzoimidazole-5-carboxylic acid (2-methoxy-ethyl)-amide, 1-(2-Amino-ethyl)-1,3-
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| ung, breast and colon. 58. A pharnmaceutica
conposition conprising a conpound of Fornula I,
wo-oomdB4d - A, Formula |-B, Formula |-C, For mul BCT/US2007/004053

and/or Formula I-E , and conbinations thereof, or a

pharmaceutically acceptable salt thereof, and a

phar maceutically acceptable excipient. 59. A

pharmaceuti cal conposition of claim58 wherein said

conposition is fornulated with a pharmaceutically
dihydro—b@ﬁﬁﬁﬁﬁ&fﬂoﬁ-%‘c&fe{ 14R- m:mm:gethyl) IGD-dllﬁidm@mbpinthon 3-ddiatidanypl-2-one,

PE LA M) T T T

ethyl)- amﬁdh!" 8t [208miifo-8@1 - Bpropsxiycl Srﬁiﬁyaldo-bemmﬂh&azbg-}one 3-(2-Amino-

ni stering an effectjve ul at.or
cthyl)-1, O SET S eI O 80 GO IBB A feogg- ihydro-1H-
benzmm@%@@ﬁ%&fxyﬁ@ 2834 dlet 1RNBRURA)- %1@BtmLmﬁnd%ﬁth§l) 2 -~0XO0-
ound For nu - a_conmpound of For nul al-

2,3-dihydee bmoamdaéelmﬁ-aalbowh%fdd am%lﬁp“c yhapide. 3 k%ﬁ%‘lna'ethyl) -1,3-
dihydro-ihiifazo ag ‘tg 1Ha2 bR&)S - $3hgfrﬁﬁ’(§ Rr(ﬂfyl)al BLARJEGEBENz6hidNzol-2-0ne,

accep t t her'eo hod of " nodul ati ng

3-(2- Amlﬁpfi‘—ﬂpﬂ) aen@pz éfdlhxdr@thfbhenmmudmhw%sarbeéwbﬁ ?@,lrlrpgenylmmde, 3-
(2-Amino; gtﬁ%{ é§5 I%“.ﬂgﬁ@g% Seehd %Slﬂ%%l@%%ﬁb&@%l@? -@-hydroxy-

rom t group consisting o
ethoxy)-atloyipanmide, dF(2FAnTind-&thy])- é\-tmﬂmromdlyéﬂ 3=drhnsil|r<arbpnwmladaz01-2-

one, 1—(2-C.lgﬂ$grﬁnga lgfl '3._ gok%r‘%‘gl aﬁnllqubg %%g;%%%‘oaon g ggﬁ'@nﬂuj Ftﬁ'yl)@ -0X0-

2,3-dihydroH, H-&Bﬁizl(ﬁmﬁduzbhi-f]-@aﬂ)okhm aaqi bemylanmwaﬁffﬁeﬁlmnmaﬂlb@ -5-
e.sa 62 el Le

(morpholie el D CaP R oot AT R 5 ro2-

phenyl- eﬁ@ﬂppu Bl diodseizbinidaol-Rong Bp(abmét}ﬂiarﬁmbmnhﬂ)-ﬂ,ﬁdlhadro-

bencoimEomiong & LU 2 S GRS A P, 3.0

Amino- em}‘?)’ £0ko-20%- dﬁl}ﬂ?@l!ﬂﬁﬁ&%hﬁﬂh&é’leéﬂiéﬁbbﬁﬁiﬁacﬁ@htethyl-phenyl-

her eof or use in _nedical diagnosjs or ther
amide, 4\5@(@0@?}%@9&@ b@ﬂ?@&é@?ﬁ@oh’dé’%ﬂ%ﬁm daggleoe %&]ﬂ?e’mm@"

1-carbox! L@ b O G MRSHCR ﬁ(ﬁ—ﬁ?m%-‘yt}?}@j-ﬂyx@@@%@&b IHlBEl@imeicﬁtzole-S-
e treatment or gr evention of a Trp P8 recept or

carboxylicedcid digthyilaaidee3 d2-Awingi-¢thph-2- @@-2%@ ydwo-bi-henzoimidazole-5-
carboxyl?coam?(? HH%) ﬁf)ll o4ige. 3¢ 'RI&BS nT;@E@ %@B%hﬁonH-@enzmmldazole-

rmﬂa a co nd of Fornula I-A

—carboxs'hnp@dr(a ~hyfdrgxyr-PrbiydraxyBetiayl- Zphpolsthybramidendt@- mo-athyl) -2-
oxo-2,3-§?x%?1%é%-b% 25T e 5= Rrb AR c A LIROHRE 1B et FATALE, 3-2-
Amino-ethyl)-2-ox0-2,3-dihydro-1H-benzoimidazole-5-carboxylic acid (2-hydroxy-1-
hydroxymethyl-ethyl)-amide, N-{2-[2-0x0-2,3-dihydro-benzoimidazol-1-yl]-ethyl}-
guanidine, 3-(2-Amino-ethyl)-5-benzyloxy-1,3-dihydro-benzoimidazol-2-one, and 1-(4-

Amino-butyl)-1,3-dihydro-benzoimidazol-2-one.

45.  The compound of claim 44 wherein said compound is 3-(2-Amino-
ethyl)-1-(2-isopropyl-5-methyl-cyclohexanecarbonyl)-5-methoxy-1,3-dihydro-

benzoimidazol-2-one.

46. A method of treating cancer, said method comprising the step of
contacting cancerous cells with a therapeutically effective amount of a compound selected

from the group consisting of a compound of Formula I, a compound of Formula I-A, a
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conbi nations thereof, or a pharmaceutically acceptable
salt thereof, to prepare a nedi canent useful for
WO e@any3sgo or preventing a di sease or Trp-p8 r eREpPUH2007/004053

related condition. 65. A nethod for treating a disease

associated with Trp-p8 expression, said nethod

conprising admnistering to a mammal a therapeutically

ef fective anmount of a conpound selected fromthe

group consisting of a conmpound of Fornula I, a
compoundmfmmmma)lf B, Foompband e oranudo By amdrrrpbuﬁ«b efiibantilaB;D,cand a

Forul g .1 -.C, ound of al-D
compoung g pri kﬁgﬁn@%ior@swmfﬁi@ 9% 8 PGl Eacosptable salt
thereof, t hereof, or a pharnmaceuti cal I y acceptable salt

thereof 66. Arrethodfor identifying aTrp p8

agon , sai d risi n
cont & t i nd* Bwi}i‘oﬁl 8 “'léﬁlﬁ 0%0 QJ;{H’C S}?dﬁ areel] gxpressing
Trp-p8, samheﬂ@ur&@n@eising%& Btep of cONROHMs5E bactwe@i afmefﬁptab@cauy

oup consi sting, of a conmpound of Fornmy
effective @si%\a ﬁga gempeyidsalected ﬁ méﬁe SFﬁi’@iﬁ?&S’éf‘“$'-8f i’rﬁP’alPP“‘Bi ofy

Fonnuia@omtsaﬂnsimafof%hmiaau-ix fcofpbRRPerPEnafla 1) aidhghdumB.of Formula

npound of Fornul a 12D, and a conpound of Formul a
I-C, a comgumi 6F Fermylivi Dy fad iarpomgpuaol Rerswierl 1 ascopgpinations thereof,

orapharg%%&ﬁ:%ﬁyta@@ep‘(dtﬁ@béliﬁ%ré&ff said Trp-p8 expressing cell

not Said non- Trp-p8 expressing cell. 105

48. A method of decreasing cell viability and/or inhibiting cell growth,
said method comprising the step of contacting cancerous cells with a therapeutically effective
amount of a compound selected from the group consisting of a compound of Formula I, a
compound of Formula I-A, a compound of Formula I-B, a compound of Formula I-C, a
compound of Formula I-D, and a compound of Formula I-E, and combinations thereof, or a

pharmaceutically acceptable salt thereof.

49, A method of treating a disease in a mammal, said method comprising
the step of administering a therapeutically effective amount of a compound selected from the
group consisting of a compound of Formula I, a compound of Formula I-A, a compound of
Formula I-B, a compound of Formula I-C, a compound of Formula I-D, and a compound of

Formula I-E, and combinations thereof, or a pharmaceutically acceptable salt thereof.

50. The method of claim 49 wherein said mammal is a human.
51.  The method of claim 49 wherein said disease is cancer.
52. The method of claim 49 wherein said disease is cancer of the prostate,

lung, breast and colon.

53. A method of treating a disease in a mammal, said method comprising
administration of a combination of a compound of Formula I, Formula I-A, Formula I-B,
Formula I-C, Formula I-D, and/or Formula I-E , and combinations thereof, or a

pharmaceutically acceptable salt thereof, and one or more cancer therapeutic agents.
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54. The method of claim 53 wherein said combination is administered
simultaneously.

55. The method of claim 53 wherein said mammal is a human.

56. The method of claim 53 wherein said disease is cancer.

57. The method of claim 53 wherein said disease is cancer of the prostate,

lung, breast and colon.

58. A pharmaceutical composition comprising a compound of Formula I,
Formula I-A, Formula I-B, Formula I-C, Formula I-D, and/or Formula I-E , and combinations
thereof, or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable

excipient.

59. A pharmaceutical composition of claim 58 wherein said composition is

formulated with a pharmaceutically acceptable carrier or agent.

60. A method of treating a disease or condition in a mammal wherein a
Trp-p8 receptor is indicated and modulation of receptor function is desired, said method
comprising administering an effective modulatory amount of a compound selected from the
group consisting of a compound of Formula I, a compound of Formula I-A, a compound of
Formula I-B, a compound of Formula I-C, a compound of Formula I-D, and a compound of

Formula I-E, and combinations thereof, or a pharmaceutically acceptable salt thereof.

61. A method of modulating Trp-p8 receptor function, said method
comprising administering an effective modulatory amount of a compound selected from the
group consisting of a compound of Formula I, a compound of Formula I-A, a compound of
Formula I-B, a compound of Formula I-C, a compound of Formula I-D, and a compound of

Formula I-E, and combinations thereof, or a pharmaceutically acceptable salt thereof.

62. A compound selected from the group consisting of a compound of
Formula I, a compound of Formula I-A, a compound of Formula I-B, a compound of Formula
I-C, a compound of Formula I-D, and a compound of Formula I-E , and combinations

thereof, or a pharmaceutically acceptable salt thereof, for use in medical diagnosis or therapy.
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63. The compound of claim 62 wherein the medical diagnosis or therapy is

the treatment or prevention of a Trp-p8 receptor related disease or condition.

64. The use of a compound selected from the group consisting of a
compound of Formula I, a compound of Formula I-A, a compound of Formula I-B, a
compound of Formula I-C, a compound of Formula I-D, and a compound of Formula I-E, and
combinations thereof, or a pharmaceutically acceptable salt thereof, to prepare a medicament

useful for treating or preventing a disease or Trp-p8 receptor related condition.

65. A method for treating a disease associated with Trp-p8 expression, said
method comprising administering to a mammal a therapeutically effective amount of a
compound selected from the group consisting of a compound of Formula I, a compound of
Formula I-A, a compound of Formula I-B, a compound of Formula I-C, a compound of
Formula I-D, and a compound of Formula I-E, and combinations thereof, or a

pharmaceutically acceptable salt thereof.

66. A method for identifying a Trp-p8 agonist, said method comprising the
step of contacting a Trp-p8 expressing cell and a non-Trp-p8 expressing cell with a
compound selected from the group consisting of a compound of Formula I, a compound of
Formula I-A, a compound of Formula I-B, a compound of Formula I-C, a compound of
Formula I-D, a compound of Formula 1-D, and a compound of Formula I-E, for a time and in
an amount sufficient to decrease the viability of said Trp-p8 expressing cell but not said non-

Trp-p8 expressing cell.
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