COVPOUNDS AND COWVPCOSI TI ONS AS HEDGEHOG PATHWAY MODULATORS CROSS- REFERENCE
TO RELATED APPLI CATI ONS [0001] This application clainms the benefit of
priority wo2uh7Aa31#novi si onal Patent Application Nunber @0rA32009488291i1ed 5
May 2006. The full disclosure of this application is incorporated herein by
reference in its entirety and for all purposes. BACKGROUND Field of the

I nvention [0002] The invention provides a nethod for nodul ating the
activity of the hedgehog signaling pathway. In particular, the invention
provi des a nmethod for inhibiting aberrant growh states resulting from
phenot ypes such as Plc | oss-of function, hedgehog gai n-of-function,

snoot hened gai n-of -function or Gi gain-offunction, conprising contacting a

cel I with a suffici entGRIFOUNDS ARPRONMPOSITRONS &S| -
HEDGEHOG PATHWAY MODULATORS

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of priority to U.S. Provisional
Patent Application Number 60/797,949, filed 5 May 2006. The full disclosure of this

application is incorporated herein by reference in its entirety and for all purposes.

BACKGROUND

Field of the Invention

[0002] The invention provides a method for modulating the activity of the
hedgehog signaling pathway. In particular, the invention provides a method for
inhibiting aberrant growth states resulting from phenotypes such as Ptc loss-of-
function, hedgehog gain-of-function, smoothened gain-of-function or Gli gain-of-
function, comprising contacting a cell with a sufficient amount of a compound of

Formula I.

Backeround of the Invention

[0002] During embryonic development, the hedgehog signaling pathway is
essential for numerous processes such as the control of cell proliferation,
differentiation and tissue patterning. The aberrant activity of the hedgehog signaling
pathway, for example, as a result of enhanced activation, however may have
pathological consequences. In this regard, activation of the hedgehog pathway in
adult tissues can result in specific types of cancer that include, but are not limited to,
cancers of the brain, muscle and skin, prostrate, medulloblastoma, pancreatic
adenocarcinomas and small-cell lung carcinomas. Enhanced activation of the
hedgehog signaling pathway contributes to the pathology and/or symptomology of a
number of diseases. Accordingly, molecules that modulate the activity of the
hedgehog signaling pathway are useful as therapeutic agents in the treatment of such

diseases.



Background of the Invention [0002]During enbryonic devel opnent, the
hedgehog signaling pathway is essential for nunmerous processes such as the
control oWocedt13moel i feration, differentiation and tisseeTpstaoenss2ny. The
aberrant activity of the hedgehog signaling pathway, for exanple, as a
result of enhanced activation, however may have pathol ogi cal consequences.
In this regard, activation of the hedgehog pathway in adult tissues can
result in sqgehdl ef f¥P8n@n cancer that include, but are not limted to,
cancers of the brain, nuscle and skin, prostrate, nmedullobl astona,

pancreati c B8&Hocar ci nbrAis asset SRIaseIt SMENYQRRICides CPRBHISS offtRRRe d
activation pf the hedgehog signaling pathway contributes to the pathol ogy
and/ or synptornol ogy of a nunber of diseases. Accordingly, nolecules that
nodul ate the activity of the hedgehog signaling pathway are useful as

t herapeutic agents in the treatnemt, of such diseases. Sumrmary of the

I nvention [0003]1n one aspectgs pesent i nvention provi des conpounds of
Forrmul a [ 0004]in which

R4
Rs
N
T
~
Re O Yo Rg
I

[0004] in which
[0005] Y, and Y, are independently selected from N and CR;¢; wherein Ry is

selected from hydrogen, halo, C;alkyl, halosubstituted-C;.¢alkyl, C;_salkoxy,
halosubstituted-C; salkoxy and -OXNR;0,Rp; wherein Ry, and R;g, are independently
selected from hydrogen and C; salkyl;

[0006] R; is selected from cyano, halo, Cysalkyl, halosubstituted-C; salkyl, C;.
salkoxy, halosubstituted-C; salkoxy, Ce.jparyl, dimethyl-amino, C; salkyl-sulfanyl and Cs.
sheterocycloalkyl optionally substituted with up to 2 C.salkyl radicals;

[0007] R, and Rs are independently selected from hydrogen, cyano, halo, C;.
salkyl, halosubstituted-C;_salkyl, C;.¢alkoxy, halosubstituted-C;.calkoxy and
dimethylamino;

[0008] R and Ry are independently selected from hydrogen, halo, cyano, C;.
salkyl, halosubstituted-C;_salkyl, C;.¢alkoxy and halosubstituted-C;.calkoxy; or either R;
and R, or R; and Rs together with the phenyl to which they are both attached form Cs.
1oheteroaryl;

[0009] Re and R; are independently selected from hydrogen, C; ¢alkyl,
halosubstituted-C, salkyl, C;.¢alkoxy and halosubstituted-C; ¢alkoxy; with the proviso that
R and R; are not both hydrogen;

[0010] Rg is selected from halo, C;galkyl, halosubstituted-C; galkyl, C;.

salkoxy and halosubstituted-C; ¢alkoxy;



[0005]Yi and Y) are independently selected fromN and CRis: wherein R1O is
sel ected from hydrogen, halo, Cl_6al kyl, hal osubstituted-C _Gal kyl,

C ol koxywohatmosudest i t ut ed- G _ol koxy and - OXNR1O, 12, 01, PCRiuse@706820D. and
Rl % are i ndependently sel ected from hydrogen and G al kyl: [0006] Rl is

sel ected fromcyano, halo, C _Gal kyl, hal osubstituted-C _ol kyl, C _

6al koxy, hal osubstituted-C _ol koxy, C6-10aryl, dinethyl-am no,

C ol kyl -sul fanyl and C3_ sheterocycl oal kyl opti gnal lj%lﬁSUbSt ituted with up
to 2 d_GallRI; adi cal B ooty 260 R6 (@K nd@Benddhedys awdeted from

A g R N R

i ndependentRiyp, seindepewkdnty selevthy tiero Gemkyhalddiydroyambstit@kd-Ci calkyl;
[0012] wherein said aryl, heteroaryl, cycloalkyl and heterocycloalkyl of Rg can
be optionally substituted with 1 to 3 radicals independently selected from Cj.salkyl,
halosubstituted-C, salkyl, C;.¢alkoxy, halosubstituted-C;.calkoxy, Cq.10aryl-Cy.salkyl, Cs.
1oheteroaryl-Cq4alkyl, Cs jocycloalkyl and Cs gheterocycloalkyl;
[0013] wherein said aryl-alkyl substituent of R is optionally substituted with
1 to 3 radicals independently selected from halo, C;_¢alkyl, halosubstituted-C,_salkyl, C;.
salkoxy, halosubstituted-C; salkoxy and methyl-piperazinyl; and the N-oxide derivatives,
prodrug derivatives, protected derivatives, individual isomers and mixture of isomers
thereof; and the pharmaceutically acceptable salts and solvates (e.g. hydrates) of such
compounds.
[0014] In a second aspect, the present invention provides a pharmaceutical
composition which contains a compound of Formula I or a N-oxide derivative,
individual isomers and mixture of isomers thereof; or a pharmaceutically acceptable
salt thereof, in admixture with one or more suitable excipients.
[0015] In a third aspect, the present invention provides a method of treating
a disease in an animal in which modulation of the hedgehog pathway activity, can
prevent, inhibit or ameliorate the pathology and/or symptomology of the diseases,
which method comprises administering to the animal a therapeutically effective
amount of a compound of Formula I or a N-oxide derivative, individual isomers and
mixture of isomers thereof, or a pharmaceutically acceptable salt thereof.
[0016] In a fourth aspect, the present invention provides the use of a
compound of Formula I in the manufacture of a medicament for treating a disease in
an animal in which hedgehog pathway activity, contributes to the pathology and/or
symptomology of the disease.
[0017] In a fifth aspect, the present invention provides a process for
preparing compounds of Formula I and the N-oxide derivatives, prodrug derivatives,
protected derivatives, individual isomers and mixture of isomers thereof, and the

pharmaceutically acceptable salts thereof.



6al kyl , hal osubstituted-C _oal kyl, Cl1_6al koxy and

hal osubsti tut ed- G _oal koxy; or either RI and R2 or R1L and R5 together with
t he phenywotzeomtzizmn t hey are both attached form C5_ i ol ipetrarse@7pbg292 0009] R6
and R7 are independently selected from hydrogen. G al kyl, hal osubst

tuted-Ci al kyl, G al koxy and hal osubstituted-GC al koxy; with the proviso that
R6 and R7 are not both hydrogen; [0010]R8 is selected fromhalo, G alkyl,
hal osubstituted- G al kyl, sal koxy and hal osubstitut ed-C al koxy;

Definitions

[0018] “Alkyl” as a group and as a structural element of other groups, for
example halo-substituted-alkyl and alkoxy, can be either straight-chained or branched.
Cj4-alkoxy includes, methoxy, ethoxy, and the like. Halo-substituted alkyl includes
trifluoromethyl, pentafluoroethyl, and the like.

[0019] “Aryl” means a monocyclic or fused bicyclic aromatic ring
assembly containing six to ten ring carbon atoms. For example, aryl may be phenyl or
naphthyl, preferably phenyl. “Arylene” means a divalent radical derived from an aryl
group.

[0020] “Heteroaryl” is as defined for aryl above where one or more of the
ring members is a heteroatom. For example Cs_jpheteroaryl is a minimum of 5
members as indicated by the carbon atoms but that these carbon atoms can be
replaced by a heteroatom. Consequently, Cs jpheteroaryl includes pyridyl, indolyl,
indazolyl, quinoxalinyl, quinolinyl, benzofuranyl, benzopyranyl, benzothiopyranyl,
benzo[1,3]dioxole, imidazolyl, benzo-imidazolyl, pyrimidinyl, furanyl, oxazolyl,
isoxazolyl, triazolyl, tetrazolyl, pyrazolyl, thienyl, etc.

[0011] “Cycloalkyl” means a saturated or partially unsaturated,
monocyclic, fused bicyclic or bridged polycyclic ring assembly containing the
number of ring atoms indicated. For example, Cs_jocycloalkyl includes cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, etc.

[0012] “Heterocycloalkyl” means cycloalkyl, as defined in this application,
provided that one or more of the ring carbons indicated, are replaced by a moiety
selected from -O-, -N=, -NR-, -C(O)-, -S-, -S(O) - or -S(0),-, wherein R is hydrogen,
Ci.salkyl or a nitrogen protecting group. For example, C;_gheterocycloalkyl as used in
this application to describe compounds of the invention includes morpholino,
pyrrolidinyl, pyrrolidinyl-2-one, piperazinyl, piperidinyl, piperidinylone, 1,4-dioxa-8-
aza-spiro[4.5]dec-8-yl, thiomorpholino, sulfanomorpholino, sulfonomorpholino, etc.
[0013] “Halogen” (or halo) preferably represents chloro or fluoro, but may

also be bromo or iodo.



WD 2007/ 131201PCT/ US2007/ 068292 [0011]R9 is selected from-S(0)21211,
-C(0)R11, -ORit, -NRI2aRt2b and -Rii; wherein Rl1 is selected fromaryl,
het er oar yWo 20y9wi3omiikyl and het erocycl oal kyl ; Rpa and RulpCaris2emdesrendent |y
sel ected from Choal kyl and hydroxy-substituted-Chzal kyl; [0012] wherein said
aryl, heteroaryl, cycloal kyl and heterocycl oal kyl of RO can be optionally
substituted with I to 3 radicals independently selected from Choal kyl,

hal osubstit ut ed ChoI kyI Choal koxy, hal osubsti t ut ed- Ckzal | oxy,

C6_naryl - 004414 "Kgdathoe hae sainyif-lowagr kigfers tegn n ghayranigaedi{jsatign gr

C3_ghet er Ocﬂﬁﬁtjaﬁ)éﬂ 3%' Fic 500 %h%%%g 6Lde, %%o%%ﬁ(éd’g%hg%!r a SRS Z‘o&‘ﬁ;@b ipf RO is

optional ly substituted with to°3 radicals I ndependently selected from
hal o. Chbal thgl levelhﬁlqu@ﬂg@n iof s1ich d 26 lehsch res@jts 1ntaeghk@()ype which resembles

hal osubsti tut Fctm ko%ﬁVah azin oxi de

pi t he Nh
derivatives, pro aceldver vapgehogprderl%te l{)‘fﬁlmﬁleé(cuw Onvoefghed‘(’h P%i dual isomers

and m xtur q)aﬁfwdysunmga& @ﬂqfeﬁ@mh,ma@zn@blmdm msha)f fReBUity ¢fahd Brc geeept abl e salts
and sol vat epsroéuct o regu)f ctler taflté?esv)el ooffexgrlégs?oncooflg)og%ggsse g., Glil, Gli2, and Gli3. The
term “hedgehog gain-of-function” is also used herein to refer to any similar cellular
phenotype (e.g., exhibiting excess proliferation) which occurs due to an alteration
anywhere in the hedgehog signal transduction pathway, including, but not limited to,
a modification or mutation of hedgehog itself. For example, a tumor cell with an
abnormally high proliferation rate due to activation of the hedgehog signaling
pathway would have a “hedgehog gain-of-function™ phenotype, even if hedgehog is
not mutated in that cell.

[0015] "Patched loss-of-function" refers to an aberrant modification or
mutation of a Ptc gene, or a decreased level of expression of the gene, which results in
a phenotype which resembles contacting a cell with a hedgehog protein, e.g., aberrant
activation of a hedgehog pathway. The loss-of-function may include a loss of the
ability of the Ptc gene product to regulate the level of expression of Gli genes, e.g.,
Glil, Gli2 and Gli3.

[0016] “Gli gain-of-function" refers to an aberrant modification or mutation
of a Gli gene, or an increased level of expression of the gene, which results in a
phenotype which resembles contacting a cell with a hedgehog protein, e.g., aberrant
activation of a hedgehog pathway.

[0017] "Smoothened gain-of-function" refers to an aberrant modification or
mutation of a Smo gene, or an increased level of expression of the gene, which results
in a phenotype which resembles contacting a cell with a hedgehog protein, e.g.,
aberrant activation of a hedgehog pathway.

[0018] “Treat”, “treating” and “treatment” refer to a method of alleviating

or abating a disease and/or its attendant symptoms.



[0014] I n a second aspect, the present invention provides a pharnaceuti cal
conposi tion which contains a conpound of Fornula |I or a N-oxide derivative,
i ndi vi duavoizsomBi®iand m xture of isoners thereof; or arphascwcestpzal |y
acceptable salt thereof, in adm xture with one or nore suitabl e excipients.
[0015]In a third aspect, the present invention provides a nethod of
treating a disease in an animal in which nodul ati on of the hedgehog pat hway

activity, can prevent, inhibit or aneliorate the patho[ogﬁ and/ or
synpt onol ogYOBH t he di Skearessnt ifpEnEAn e theslipspyesedatigithi stering to the

ani mal - a t hefaneHbd Sk Ys o ngehib‘ﬁ%e@&%@bé@ﬂed%&?,@H%P@Br lodaRhgy! @ | or a

N-oxi de derivative, I ndivi I Soners and m xturée of isoners thereof, or a
phar maceut i @albk yodeleep babdrepaalls oftheeneef.. [ 0016]I1n a fourth aspect, the
present invention provides the use of a conpound of Formula I in the

manuf act ur epQfiaidRe PRATRAENRbintnRAt i Ng @ disease in an animal in which
hedgehog paT%ﬁﬁ@;QETTVTTVT—EﬁﬁTTTbUTes to the pathol ogy and/ or synptonol ogy
of the di sel@820]1 [ 0017] lnpngembddithengspdatspedt ecoppewdne! Hornrdat.iYon apd ovi des a

process f OI‘Y2 are selected from N and CR¢; wherein Ry is selected from hydrogen, methyl, fluoro,

chloro, bromo, dimethylamino-ethoxy and trifluoromethyl; Rg and R; are independently
selected from hydrogen methyl, chloro, fluoro, bromo, trifluoromethyl and methoxy;
with the proviso that R¢ and R; are not both hydrogen; and Rg is selected from fluoro,
chloro, methyl and trifluoromethyl.

[0020] In another embodiment, R; is selected from cyano, chloro, fluoro,
methyl, ethyl, t-butyl, propyl, isobutyl, isopropyl, isopropyloxy, butoxy, methoxy,
dimethyl-amino, ethoxy, methyl-sulfanyl, phenyl, trifluoromethyl, trifluoromethoxy
and piperazinyl optionally substituted with up to 2 methyl radicals; R, and Ry are
independently selected from hydrogen, chloro, fluoro, cyano, methyl, trifluoromethyl,
isopropyloxy, methoxy, ethoxy, trifluoromethoxy and dimethylamino; and R3 and R4
are independently selected from hydrogen, chloro, methyl, methoxy and cyano; or
either R; and R, or R; and Rs together with the phenyl to which they are both attached
form quinoxalinyl.

[0021] In another embodiment, Ry is selected from —S(O);R;1, —ORy1, —
C(O)Ry1, —NR2,R 12, and —R;;; wherein Ry is selected from thiomorpholino,
sulfonomorpholino, sulfanomorpholino, morpholino, cyclohexyl, phenyl, azepan-1-yl, 2-
oxopiperazin-1-yl, 1,4-oxazepan-4-yl, piperidin-1-yl, tetrahydro-2H-pyran-4-yl,
piperidin-3-yl, piperazinyl, pyrrolidinyl and 1,4-diazepan-1-yl; Ri», and R, are
independently selected from isobutyl and hydroxy-ethyl; wherein said thiomorpholino,
sulfonomorpholino, sulfanomorpholino, morpholino, cyclohexyl, phenyl, azepan-1-yl,
2-oxopiperazin-1-yl, 1,4-oxazepan-4-yl, piperidin-1-yl, tetrahydro-2H-pyran-4-yl,
piperidin-3-yl, piperazinyl, pyrrolidinyl or 1,4-diazepan-1-yl of Ry can be optionally
substituted with 1 to 3 radicals independently selected from methyl, ethyl, methoxy,
benzyl, thienyl-methyl, pyridinyl-methyl, benzo[d][1,3]dioxol-6-yl and 2,3-
dihydrobenzo[b][1,4]dioxin-7-yl; wherein said phenyl or benzyl substituent of Ry is



prepari ng conpounds of Formula | and the N-oxide derivatives, prodrug
derivatives, protected derivatives, individual isoners and m xture of

i somer s twenrewfi3immd t he pharmaceutical ly acceptabl e salPC3/ushare$292
Definitions [0018]"Alkyl" as a group and as a structural elenent of other
groups, for exanple hal o-substituted-al kyl and al koxy, can be either
strai ght-chai ned or branched. Cl_4-al koxy includes, nethoxy, ethoxy, and

the |ike. Hal o-substituted al kyl includes trlfluoronethyl
pent af | uor oRHRYLY sabgtwiedewith keo 3 I[dé'@&@}ndweyﬂ@n%alﬁ%wdafr%m’f&yéy. c or fused

bi cyclic arqpgli ﬁetﬁ&ﬂg é&?@%&hﬁ%ﬁé&r@fn@@o@ *hib®, fiffto hhd!9 carbon at ons.
For exanple, aryl nay % phenyl or naphthyl,” preferably phenyl. "Aryl ene"

means a di vaflepromethgll. cal derived from an aryI gr oup.

[0022] Preferred compounds of Formula I are selected from 4'-cyano-6-
methyl-biphenyl-3-carboxylic acid [4-(morpholine-4-sulfonyl)-phenyl]-amide, 4'-
cyano-6-methyl-biphenyl-3-carboxylic acid [6-(2,6-dimethyl-morpholin-4-yl)-
pyridin-3-yl]-amide, 4'-Cyano-2-methyl-biphenyl-3-carboxylic acid (6-azepan-1-yl-
pyridin-3-yl)-amide, 4'-Methoxy-2-methyl-biphenyl-3-carboxylic acid (6-azepan-1-yl-
pyridin-3-yl)-amide, 4'-Methoxy-2-methyl-biphenyl-3-carboxylic acid (4-cyclohexyl-
phenyl)-amide, 4'-Methoxy-2-methyl-biphenyl-3-carboxylic acid [6-(2-methyl-
morpholin-4-yl)-pyridin-3-yl]-amide, 4'-Dimethylamino-2-methyl-biphenyl-3-
carboxylic acid (4-cyclohexyl-phenyl)-amide, 4'-Dimethylamino-2-methyl-biphenyl-
3-carboxylic acid (4-morpholin-4-yl-phenyl)-amide, 6-Chloro-4'-dimethylamino-
biphenyl-3-carboxylic acid (6-[1,4]oxazepan-4-yl-pyridin-3-yl)-amide, 6-Chloro-4'-
dimethylamino-biphenyl-3-carboxylic acid (6-morpholin-4-yl-pyridin-3-yl)-amide, 6-
Chloro-4'-dimethylamino-biphenyl-3-carboxylic acid (6-azepan-1-yl-pyridin-3-yD)-
amide, 6-Chloro-4'-methoxy-biphenyl-3-carboxylic acid [6-(2-methyl-morpholin-4-
yl)-pyridin-3-yl]-amide, 6-Chloro-4'-methoxy-biphenyl-3-carboxylic acid (6-
[1,4]oxazepan-4-yl-pyridin-3-yl)-amide, 6-Chloro-4'-methoxy-biphenyl-3-carboxylic
acid (6-azepan-1-yl-pyridin-3-yl)-amide, 6-Chloro-4'-methoxy-biphenyl-3-carboxylic
acid (6-morpholin-4-yl-pyridin-3-yl)-amide, 4'-Methoxy-6-methyl-biphenyl-3-
carboxylic acid (6-morpholin-4-yl-pyridin-3-yl)-amide, 4'-Methoxy-6-methyl-
biphenyl-3-carboxylic acid (6-[1,4]oxazepan-4-yl-pyridin-3-yl)-amide, 4'-Methoxy-6-
methyl-biphenyl-3-carboxylic acid [6-(2-methyl-morpholin-4-yl)-pyridin-3-yl]-amide,
4'-Dimethylamino-6-methyl-biphenyl-3-carboxylic acid [6-(2-methyl-morpholin-4-
yl)-pyridin-3-yl]-amide, 4'-Dimethylamino-6-methyl-biphenyl-3-carboxylic acid (6-
[1,4]oxazepan-4-yl-pyridin-3-yl)-amide, 4'-Dimethylamino-6-methyl-biphenyl-3-
carboxylic acid (6-morpholin-4-yl-pyridin-3-yl)-amide, 4'-Methoxy-6-methyl-
biphenyl-3-carboxylic acid (6-azepan-1-yl-pyridin-3-yl)-amide, 4'-Ethoxy-6-methyl-
biphenyl-3-carboxylic acid (6-azepan-1-yl-pyridin-3-yl)-amide, 6-Methyl-4'-
methylsulfanyl-biphenyl-3-carboxylic acid (6-azepan-1-yl-pyridin-3-yl)-amide, 4'-



[ 0020] "Heteroaryl™ is as defined for aryl above where one or nore of the
ring menbers is a heteroatom For exanple Cs_wheteroaryl is a mninumof 5
menber s awoinaiicatoed by t he carbon atons but that thesePcaruseonn7atszes can be
repl aced by a heteroatom Consequently, C5 10heteroaryl includes pyridyl,

i ndol yl, indazolyl, quinoxalinyl, quinolinyl, benzofuranyl, benzopyranyl,
benzot hi opyranyl, benzo[ 1, 3] di oxole, imdazolyl, benzo-im dazolyl,
pyri m di nyl furanyl oxazonI i soxazol yl , trlazolyl tetrazolyl

pyrazol yl , Phiegijaninespanetpgaphpmbyqaeridia scidEarepn o4 piidpadlor partial Iy
unsat ur at edamlap %qqxt‘ﬁw [q 1 qsﬁéilpm&lys:urﬁoxs»ﬁc 9&&1 goedp R0l y@/ﬁ it %ng assenbly

cont ai ni ng the nunb ring atons I ndi Cated. For exanple cycl oal kyl
i ncl udes cyaﬂnd@ﬁbﬁbdloro @mﬂwbh@bﬁtnyl &y@ﬂbopémtaylld (6ﬁmhmﬂ1€kwrldueﬁofl)
[0012] " Het er ocycl a al, | S In this.application,
provi ded thé?ﬁ%%egg]# Pr{r18rr°eéTg E]tyh&%ﬁe ?gggflrb nlg a'flﬁéé %Zé:’ &4, aP}é regl aced by a
nmoi ety sel egj-g&dide 0hiddo- 6-nNH°1y,1 biphé B3 carbdxylic-ad(dAp-azepan- 1-yBpPidin,3- wher ei n R
i s hydrogen, Cl4al] Cﬁh% a nitrogen praotecting group. For exanple,

O-

C3_8het er ocX}?:PfB‘élF’k%/ -Gyl RiPhRI- 3o Wig e B aéeﬂﬂéééfl |P5%d18§rrpounds of

the invent 'ﬁﬁa&i@l@'}lﬁeﬁlcmmh@nieﬁ@l bff%éﬂ}@b'd&fb@)@/hc aEbﬂQ@'akéanHM]y'lz one,
pi perazinyl’, piperidinyl, piperidinylone, 1,
aza- spirof @%qddle%yBaylllde 6I‘{Ffdmfﬁpfh@th}’lrﬂ)trlfin@rqlmﬁlwhbmh@ll}ilﬁcﬁarboxyllc

sul f onomor p c?ci (I6 epa%tl vl-pyridin-3-yl)-amide, 6,4'-Dimethyl-biphenyl-3-carboxylic acid

(6-azepan-1-yl-pyridin-3-yl)-amide, 4'-Ethyl-6-methyl-biphenyl-3-carboxylic acid (6-
azepan-1-yl-pyridin-3-yl)-amide, 4'-tert-Butyl-6-methyl-biphenyl-3-carboxylic acid
(6-azepan-1-yl-pyridin-3-yl)-amide, 6-Methyl-4'-propyl-biphenyl-3-carboxylic acid
(6-azepan-1-yl-pyridin-3-yl)-amide, 4'-Isobutyl-6-methyl-biphenyl-3-carboxylic acid
(6-azepan- 1-yl-pyridin-3-yl)-amide, 4'-Isopropyl-6-methyl-biphenyl-3-carboxylic acid
(6-azepan-1-yl-pyridin-3-yl)-amide, 6,2',6'-Trimethyl-biphenyl-3-carboxylic acid (6-
azepan-1-yl-pyridin-3-yl)-amide, 6,2',3'-Trimethyl-biphenyl-3-carboxylic acid (6-
azepan-1-yl-pyridin-3-yl)-amide, 6-Methyl-4'-trifluoromethyl-biphenyl-3-carboxylic
acid (6-azepan-1-yl-pyridin-3-yl)-amide, 6-Methyl-3'-trifluoromethyl-biphenyl-3-
carboxylic acid (6-azepan-1-yl-pyridin-3-yl)-amide, 6-Methyl-3', 5’-
bistrifluoromethyl-biphenyl-3-carboxylic acid (6-azepan-1-yl-pyridin-3-yl)-amide, 3'-
Isopropoxy-6-methyl-biphenyl-3-carboxylic acid (6-azepan-1-yl-pyridin-3-yl)-amide,
3'-Ethoxy-6-methyl-biphenyl-3-carboxylic acid (6-azepan-1-yl-pyridin-3-yl)-amide,
2',6’-Dimethoxy-6-methyl-biphenyl-3-carboxylic acid (6-azepan-1-yl-pyridin-3-yl)-
amide, 6-Methyl-4'-trifluoromethoxy-biphenyl-3-carboxylic acid (6-azepan-1-yl-
pyridin-3-yl)-amide, 6-Methyl-3'-trifluoromethoxy-biphenyl-3-carboxylic acid (6-
azepan-1-yl-pyridin-3-yl)-amide, 6-Methyl-biphenyl-3-carboxylic acid (4-morpholin-
4-yl-phenyl)-amide, 4'-Methoxy-6-methyl-biphenyl-3-carboxylic acid (4-morpholin-
4-yl-phenyl)-amide, 3'-Methoxy-6-methyl-biphenyl-3-carboxylic acid (4-morpholin-
4-yl-phenyl)-amide, 4'-(2-Dimethylamino-ethoxy)-6-methyl-biphenyl-3-carboxylic
acid (4-morpholin-4-yl-phenyl)-amide, 3'-Dimethylamino-6-methyl-biphenyl-3-
carboxylic acid (4-morpholin-4-yl-phenyl)-amide, 4'-Fluoro-6-methyl-biphenyl-3-



[ 0013] "Hal ogen" (or halo) preferably represents chloro or fluoro, but may
al so be brono or iodo. WO 2007/131201PCT/ US2007/068292 [ 0014] " Hedgehog
gai n- of - fwocbéoizonef ers to an aberrant nodification or pomttskeodnes2h2 a Pt c
gene, hedgehog gene, or snoothened gene, or a decrease (or loss) in the

| evel of expression of such a gene, which results in a phenotype which
resenbl es contacting a cell with a hedgehog protein, e.g., aberrant
activation of a hedgehog pat hway. The gai n-of-function may include a | oss

of the abi |§8PxBHC %Crfb@mwb@ﬂe“-ﬂi—@aw-émfélef%-SMOéPc@-HteHéﬂ-P@ﬁ@yl-éf expr essi on
of Ai genegmRylk acicgm-lhorpl%hﬂn?at-yl@ﬁh n@hlﬁtde;ﬁ‘ﬁl{oﬁﬁ@rﬁeﬁﬁﬂgﬁﬂ%l-3-

gai n-of -function 1s so used herein to refer to any simlar cellular
phenot ype (@rtypxyliesckd @inomipliextpsghepyl phinfderaMethy)-Nviinehiplodiot g- due to an
alteration gn re.in t edgeh i | .ty ansduction pathway, including,
ut not 11 ERt 7 gtins iy e AR sl SR PR Eana g e ¢ "For
exanpl e, a tiptsayl-Tedrboxplit heid -mbipasledlyy piengh-apiide] 2 f@nas-baretiyat e due to
activation of the hedgehog,stgnaling at hway woul d_have a ' hedgehog

gai n- of - f unl?;‘Pti‘eBﬁl'3'b‘HB‘?i‘t¥P§/ﬁ‘éc}_( pephpin- 'éH@@Q%@'améden%tcyﬁﬁ?'ét%lf}il'n that cell.
[ 0015] " Pat chigidknl 058108 xy it RGE LROhSHRE 1R aRRE! iaffandBdhdihyiat i on or

biphenyl-3-carboxylic acid (6-[1,4]oxazepan-4-yl-pyridin-3-yl)-amide, 4'-Cyano-6-
methyl-biphenyl-3-carboxylic acid (6-azepan-1-yl-pyridin-3-yl)-amide, 4'-Cyano-6-
methyl-biphenyl-3-carboxylic acid [6-(2-methyl-morpholin-4-yl)-pyridin-3-yl]-amide,
4'-Cyano-6-methyl-biphenyl-3-carboxylic acid (3,4,5,6-tetrahydro-2H-
[1,2'Ibipyridinyl-5'-y])-amide, 4'-Cyano-6-methyl-biphenyl-3-carboxylic acid (6-
morpholin-4-yl-pyridin-3-yl)-amide, 4'-Cyano-6-methyl-biphenyl-3-carboxylic acid
[6-(4-methyl-piperazin-1-yl)-pyridin-3-yl]-amide, 4'-Cyano-6-methyl-biphenyl-3-
carboxylic acid (4-morpholin-4-yl-phenyl)-amide, 4'-Cyano-6-methyl-biphenyl-3-
carboxylic acid (3-fluoro-4-morpholin-4-yl-phenyl)-amide, 4'-Cyano-6-methyl-
biphenyl-3-carboxylic acid (3-chloro-4-morpholin-4-yl-phenyl)-amide, 4'-Cyano-6-
methyl-biphenyl-3-carboxylic acid (3-bromo-4-morpholin-4-yl-phenyl)-amide, 4'-
Cyano-6-methyl-biphenyl-3-carboxylic acid (3-methyl-4-morpholin-4-yl-phenyl)-
amide, 4'-Cyano-6-methyl-biphenyl-3-carboxylic acid (4-morpholin-4-yl-3-
trifluoromethyl-phenyl)-amide, 4'-Cyano-6-methyl-biphenyl-3-carboxylic acid (4-
cyclohexyl-phenyl)-amide, 4'-Cyano-6-methyl-biphenyl-3-carboxylic acid biphenyl-
4-ylamide, 4'-Cyano-6-methyl-biphenyl-3-carboxylic acid (4'-methoxy-biphenyl-4-
yl)-amide, 4'-Cyano-6-methyl-biphenyl-3-carboxylic acid [4-(4-benzyl-piperazin-1-
yl)-phenyl]-amide, 4'-Cyano-6-methyl-biphenyl-3-carboxylic acid [4-(piperidine-1-
sulfonyl)-phenyl]-amide, 4'-Cyano-6-methyl-biphenyl-3-carboxylic acid [4-
(pyrrolidine-1-sulfonyl)-phenyl]-amide, 4'-Cyano-6-methoxy-biphenyl-3-carboxylic
acid (6-azepan-1-yl-pyridin-3-yl)-amide, 4'-Cyano-2-methoxy-biphenyl-3-carboxylic
acid (6-azepan-1-yl-pyridin-3-yl)-amide, 4'-Cyano-2-methyl-biphenyl-3-carboxylic
acid (6-azepan-1-yl-pyridin-3-yl)-amide, 3'-Fluoro-4'-methoxy-6-methyl-biphenyl-3-
carboxylic acid (6-azepan-1-yl-pyridin-3-yl)-amide, 4'-Isopropoxy-6-methyl-



mutation of a Ptc gene, or a decreased | evel of expression of the gene,
which results in a phenotype which resenbles contacting a cell with a
hedgehog woavei3120e. g., aberrant activati on of a hedgehegrastéways29dhe

| oss-of -function may include a loss of the ability of the Plc gene product

to regul ate the | evel of expression of Gi genes, e.g., Gil, 0112 and
Gli 3. [0016]"d i gain-of- function refers to an aberrant nodification or
mutation of a G| gene, an increased | evel of expression of the gene,

whi ch resul tigheyl- %C%Pfé?ﬁljf 9%<weew Fesrsined ybomtidte f i Bryoy-¢81ethyl t h - a
hedgehog pr@% D1 3-EarBoxyliB REH @mpﬁlcw @gfdﬁﬂs 9f)-ahifte 998169 _4at hway.

[ 0017] " Snoot hened gai n-of -funct I on rs to an aberrant nodification or
mut at i on of methSryed-gethe]- leheU&h31CﬂbD?9’é¥S@ddl(@V@|PaIDﬂ yéﬂm@s -Siybrngfle.tdhe gene,

whi ch | t th
hehgehggsgr%?thow ggpcpmet %ﬁghenft o f‘%g%o%%galﬁ @&16%1 pé{[ hvv\gy :

[ 0018] " Tr eadmide, 'th—C?z&bLm@ thﬁlﬁldpﬁeﬁlylea&dfﬂdﬁiyhc hed - (pﬁpérlalnﬁfﬂtdﬂﬁdn}@)f al | eviating

or abating pa e%lzl]s g%lsdg 4a r(lj(%r(l)or 6- h&lgroaglgh%gﬁ%néarbsoxn})c acid [4-(piperidine-1-
sulfonyl)-phenyl]-amide, 6-Bromo-4'-cyano-biphenyl-3-carboxylic acid [4-
(piperidine-1-sulfonyl)-phenyl]-amide, 4'-Cyano-6-methyl-biphenyl-3-carboxylic acid
[6-(4-benzyl-[1,4]diazepan-1-yl)-pyridin-3-yl]-amide, 4'-Cyano-6-methyl-biphenyl-3-
carboxylic acid [6-(4-thiophen-3-ylmethyl-[1,4]diazepan-1-y])-pyridin-3-yl]-amide,
4'-Cyano-2-methyl-biphenyl-3-carboxylic acid [6-(2,6-dimethyl-morpholin-4-yl)-
pyridin-3-yl]-amide, 4'-Methoxy-2-methyl-biphenyl-3-carboxylic acid [6-(2,6-
dimethyl-morpholin-4-yl)-pyridin-3-yl]-amide, 2-Methyl-4'-trifluoromethyl-biphenyl-
3-carboxylic acid [6-(2,6-dimethyl-morpholin-4-yl)-pyridin-3-yl]-amide, 2-Methyl-4'-
trifluoromethoxy-biphenyl-3-carboxylic acid [6-(2,6-dimethyl-morpholin-4-yl)-
pyridin-3-yl]-amide, 4'-Cyano-2-methyl-biphenyl-3-carboxylic acid [6-(2-methyl-
morpholin-4-yl)-pyridin-3-yl]-amide, 4'-Cyano-2-fluoro-biphenyl-3-carboxylic acid
[4-(piperidine-1-sulfonyl)-phenyl]-amide, 4'-Cyano-6-trifluoromethyl-biphenyl-3-
carboxylic acid [4-(piperidine- 1-sulfonyl)-phenyl]-amide, 4'-Cyano-6-methyl-
biphenyl-3-carboxylic acid [6-(4-pyridin-4-ylmethyl-[1,4]diazepan-1-yl)-pyridin-3-
yl]-amide, 4'-Cyano-6-methyl-biphenyl-3-carboxylic acid [6-(4-pyridin-3-ylmethyl-
[1,4]diazepan-1-yl)-pyridin-3-yl]-amide, 4'-Cyano-6-methyl-biphenyl-3-carboxylic
acid {6-[4-(2,6-dimethoxy-benzyl)-[1,4]diazepan-1-yl]-pyridin-3-yl}-amide, 4'-
Cyano-6-methyl-biphenyl-3-carboxylic acid {6-[4-(2-ethoxy-benzyl)-[1,4]diazepan-1-
yl]-pyridin-3-yl }-amide, 4'-Cyano-6-methyl-biphenyl-3-carboxylic acid (6-{4-[2-(4-
methyl-piperazin-1-yl)-benzyl]-[1,4]diazepan-1-yl}-pyridin-3-yl)-amide, 4'-Cyano-6-
methyl-biphenyl-3-carboxylic acid {6-[4-(4-methoxy-2,3-dimethyl-benzyl)-
[1,4]diazepan-1-yl]-pyridin-3-yl}-amide, 4'-Cyano-6-methyl-biphenyl-3-carboxylic
acid {6-[4-(2,3-dihydro-benzo[1,4]dioxin-6-ylmethyl)-[1,4]diazepan-1-yl]-pyridin-3-
yl}-amide, 4'-Cyano-6-methyl-biphenyl-3-carboxylic acid [6-(4-pyridin-2-ylmethyl-
[1,4]diazepan-1-yl)-pyridin-3-yl]-amide, 4'-Cyano-6-methyl-biphenyl-3-carboxylic
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WO 2007/ 131201PCT/ US2007/ 068292 [ 0019] The present invention relates to the
di scovery that signal transduction pathways regul ated by hedgehog, patched
(Ptc), glwoana/i2snoot hened can be nodul at ed by conpoumrd3/ustooFossrat a | .
Description of Preferred Enbodi nents [0020]1n one enbodi nent, with respect
to compounds of Fornmula I, Y1 and Y, are selected fromN and CR10; wherein
R10 is selected from hydrogen, nethyl, quoro chl oro, brono,

di met hyl am no- et hoxy and tri quoronethX and R7 are i ndependent |y
sel ected frisii IRy drseonl HoRGH-yiErsthotbl, lfiaaer@)ﬁ%l Wr%ﬁm Vi Rmigss dmet hyl  and

et hoxy; wi (tjﬁmt) %%aﬁﬁ\ﬂl n§lh§6—‘$aﬂ%§ 5%15?6 ?lr@ tﬂﬁhor@ﬂ&tﬂoﬂygé’ngﬁ?n and Rs is

selected fromfluoro, chloro, ri fluororneth
[1,4]diazepan- 1- yl]-pyridin-3- yl} amlde, 4 Cyano 6-methyl-biphenyl- 3 carboxyhc

acid {6-[4-(2-dimethylamino-benzyl)-[1,4]diazepan-1-yl]-pyridin-3-yl }-amide, 4'-
Cyano-6-methyl-biphenyl-3-carboxylic acid {6-[4-(2-chloro-5-trifluoromethyl-
benzyl)-[1,4]diazepan-1-yl]-pyridin-3-yl}-amide, 4'-Cyano-6-methyl-biphenyl-3-
carboxylic acid {6-[4-(2,3-difluoro-benzyl)-[1,4]diazepan-1-yl]-pyridin-3-yl }-amide,
4'-Cyano-6-methyl-biphenyl-3-carboxylic acid {6-[4-(2-chloro-4-fluoro-benzyl)-
[1,4]diazepan-1-yl]-pyridin-3-yl}-amide, 4'-Cyano-6-methyl-biphenyl-3-carboxylic
acid {6-[4-(2,6-difluoro-benzyl)-[1,4]diazepan-1-yl]-pyridin-3-yl }-amide, 2-Chloro-
4'-cyano-biphenyl-3-carboxylic acid [4-(piperidine- 1-sulfonyl)-phenyl]-amide, 4'-
Cyano-6-trifluoromethyl-biphenyl-3-carboxylic acid [6-(2,6-dimethyl-morpholin-4-
yl)-pyridin-3-yl]-amide, 2-Chloro-4'-cyano-biphenyl-3-carboxylic acid [6-(2,6-
dimethyl-morpholin-4-yl)-pyridin-3-yl]-amide, 4'-Cyano-6-ethyl-biphenyl-3-
carboxylic acid [6-(2,6-dimethyl-morpholin-4-yl)-pyridin-3-yl]-amide, 4'-Cyano-6-
methyl-biphenyl-3-carboxylic acid {6-[4-(3-fluoro-benzyl)-piperazin-1-yl]-pyridin-3-
yl}-amide, 4'-Cyano-6-methyl-biphenyl-3-carboxylic acid {6-[4-(2-trifluoromethoxy-
benzyl)-piperazin- 1-yl]-pyridin-3-yl}-amide, 4'-Cyano-6-methyl-biphenyl-3-
carboxylic acid {6-[4-(3-chloro-benzyl)-piperazin-1-yl]-pyridin-3-yl}-amide, 4'-
Cyano-6-methyl-biphenyl-3-carboxylic acid {6-[4-(4-isobutyl-benzyl)-piperazin-1-
yl]-pyridin-3-yl }-amide, 4'-Cyano-6-methyl-biphenyl-3-carboxylic acid {6-[4-(4-tert-
butyl-benzyl)-piperazin-1-yl]-pyridin-3-yl }-amide, 4'-Cyano-6-methyl-biphenyl-3-
carboxylic acid {6-[4-(7-methoxy-benzo[1,3]dioxol-5-ylmethyl)-piperazin-1-yl]-
pyridin-3-yl}-amide, 4'-Cyano-6-methyl-biphenyl-3-carboxylic acid [6-(4-benzyl-
piperazin-1-yl)-pyridin-3-yl]-amide, 4'-Cyano-6-methyl-biphenyl-3-carboxylic acid
[6-(4-pyridin-3-ylmethyl-piperazin-1-yl)-pyridin-3-yl]-amide, 4'-Cyano-6-methyl-
biphenyl-3-carboxylic acid {6-[4-(4-difluoromethoxy-benzyl)-piperazin-1-yl]-
pyridin-3-yl}-amide, 4'-Cyano-6-methyl-biphenyl-3-carboxylic acid {6-[4-(4-cyano-
benzyl)-piperazin- 1-yl]-pyridin-3-yl}-amide, 4'-Cyano-6-methyl-biphenyl-3-
carboxylic acid [6-(4-quinolin-5-ylmethyl-piperazin-1-yl)-pyridin-3-yl]-amide, 4'-
Cyano-6-methyl-biphenyl-3-carboxylic acid [6-(4-pyridin-4-ylmethyl-piperazin-1-yl)-
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[0020] I n anot her enbodi nent, 121 is selected fromcyano, chloro, fluoro,
met hyl, ethyl, t-butyl, propyl, isobutyl, isopropyl, isopropyloxy, butoxy,
nmet hoxy, wornetidyiosam no, et hoxy, nethyl-sul fanyl, phenyCr/useefziossonnet hyl ,
trifluoronmethoxy and piperazinyl optionally substituted with up to 2 nethyl
radicals; It, and R5 are independently selected from hydrogen, chloro,
fluoro, cyano, nethyl, trifluoronethyl, isopropyloxy nmet hoxy, et hoxy,
trifluorornet hoxy and dirnethyl am no; and R3 and R4 are i ndependent |y

sel ected f rRymdnydydgarde. $HPene6-meshpiphemd HaBPxwirpcid [4rid-PyBdings t her  RL and
R2 or Rl anﬁma'iymgeaﬁﬁﬁ mﬁﬂldrmymﬁm@ 4t@yaﬂ®%qﬂetﬁﬁ%yph@ﬁﬁ sbot h attached

form qui noxal i nyl. " [ 0021 anot her enbodi nment I's sel'ected from
-S(0) 2R11, ca@Rkgljc aClCU(@MRﬂlmldaMﬂZ)dF@bzyéi)ﬁdper%m 1- MF[EJKIQmHS Ridaniide, sel ect ed

fromthionmo olipo r phol i.no onDr r phol i no,
cycl ohexyl , L{%ﬂ'am Fmethilghlgn '["g I rbﬁxyhc(): acb)lﬁlls{lé ZI AP - ePZyﬁ)lplgfr%Zi%g epan-4-yl,

pi peri di n- lﬂybymﬁ@B@@mmdﬂedﬁE&myr@ﬂmdwyﬁmh@wpﬁbmﬁbﬂmBaMH{6plpera2|nyI
pyrrolidinyl and 1,4-di azepan- Rpb are i ndependently sel ect ed

from i sobut PauHiREn RpdmeRyk: %P%WHXW%RYQM il &mﬂ% Bhzom Ry Nhe (-

sul f ononaor ghel1hfdghho i) pAAHIBY, Bn@?hﬂamoﬁamegg&gm%,1§x5£9ﬂeﬁ&i4vphenyl
azepan-| -yl , 2-oxopiperazin-1- 4- oxazepan- V pi peridin-1 -yl

t et r ahydr o- Q@Hp?ﬂ@ﬁ%&ﬁwﬁSU§bméummQMBmymmnéw@bm@gnhﬁwaﬂpymnﬁﬁmalnyI or
1, 4-di azepa >c/:yan%;|2— th?%?l g_ﬂ%_%% hﬁ&ge et %ylséll %t Il);blgj};[hggyl\@ kbox%rh%e?’ radi cal s

|ndependent select |enyI met hyl ,
pyri di nyl - n(Rt)%ydhlor@wmpdﬂle[tﬂylﬁb@hﬂmwlpy&dw snd Qmﬁuoromethoxy)blphenyl—

dlhydrobenzo b cl iwdn-7- ere n sai )henyl enzyl substituent
of 0 1o optrbENG et 1 aeby B By ros i arokte T HIR ety
sel ect ed fr&m&ﬁﬁ&ﬂﬁxﬂcyﬁbh@&y«mﬁﬁ%@ﬂ%nﬁ??§ﬁﬁﬁ8Qﬂi2— Wphenyl-3-

ri

tritluoronmethoxy, chloro, fluor uoronet hyl. [0022 Preferred

conpounds ofartrepide 24 FyampN-6k((@SHR Y2, ﬁﬂ@mth}ﬂn@ﬁ&lﬁbmepyﬂmldm- -yD-2-
methylbiphenyl-3-carboxamide, N-(2-((2S,6R)-2,6-dimethylmorpholino)pyrimidin-5-
yl)-2-methyl-4'-(trifluoromethyl)biphenyl-3-carboxamide, N-(2-((25,6R)-2,6-
dimethylmorpholino)pyrimidin-5-yl)-2-methyl-4'-(trifluoromethoxy)biphenyl-3-
carboxamide, N-(2-(bis(2-hydroxyethyl)amino)pyrimidin-5-yI)-2-methyl-4'-
(trifluoromethoxy)biphenyl-3-carboxamide, 2-methyl-N-(6-(tetrahydro-2H-pyran-4-
yloxy)pyridin-3-yl)-4'-(trifluoromethoxy)biphenyl-3-carboxamide, N-(5-chloro-6-
((2S,6R)-2,6-dimethylmorpholino)pyridin-3-yl1)-2-methyl-4'-
(trifluoromethoxy)biphenyl-3-carboxamide, N-(6-((2R,6S)-2,6-dimethyltetrahydro-
2H-pyran-4-y)pyridin-3-yl)-2-methyl-4'-(trifluoromethoxy)biphenyl-3-carboxamide,
N-(6-(4-ethylpiperazine-1-carbonyl)pyridin-3-yl1)-2-methyl-4'-
(trifluoromethoxy)biphenyl-3-carboxamide, 2-methyl-N-(6-(2-oxopiperazin-1-
yDpyridin-3-yl)-4'-(trifluoromethoxy)biphenyl-3-carboxamide, 2-methyl-N-(6-(1-
(pyridin-4-ylmethyl)piperidin-4-yl)pyridin-3-yl)-4'-(trifluoromethoxy)biphenyl-3-
carboxamide, 2-methyl-N-(6-(2-oxo0-4-(pyridin-4-ylmethyl)piperazin-1-yl)pyridin-3-
yl)-4'-(trifluoromethoxy)biphenyl-3-carboxamide, 2-methyl-N-(6-(1-(pyridin-4-
ylmethyl)piperidin-3-yl)pyridin-3-yl)-4'-(trifluoromethoxy)biphenyl-3-carboxamide,
N-(6-(1-ethylpiperidin-3-yl)pyridin-3-yl)-2-methyl-4'-(trifluoromethoxy)biphenyl-3-
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met hyl - bi pheny1- 3-carboxylic acid [4-(norpholine-4-sul fonyl)-phenyl]-am de,
41- cyano- 6- net hyl - bi phenyl- 3-carboxylic acid

[ 6- (2, 6- dawoebéwyizizeor phol i n-4-y1)- pyridin-3-yl]-am de, PCT/US2007/068292

41- Cyano- 2- et hyl - bi phenyl - 3-carboxylic acid

(6-azepan-1-yl pyridin-3-yl)-am de,

41- Met hoxy- 2- net hyl - biphenyl 3- carboxylic acid

(6-azepan-1-yl pyridin é bﬁ

41- Met hoxy- PIReERRidF apd pHen @)éeﬁr%lfghly reorghqligoptidydrdhexifiphény 1) - ani de,
4' - Met hoxy- (Iznﬂh%wﬂétﬁ&lymﬂyl “BeapiRhByel i ¢ acid

[ 6- (2- met hyl nor phol 1 n-4-y1)-pyridin-3-yl]-am de,

4' - Di met hy| [@f230- 2- met hyd. disiefrerppdcifically ambwglhtled: that¢aghpounds of _
(aél gy&ogg?%% ﬁ%l_lglyﬁ ifaltgﬁgrgg\ﬁi?n_a_s Decggotf Hé/clggh Ptc orrgﬁltorowlene spgrr]lglnyl 3-carboxylic
6- Chl or o- 4' trdﬁbdmtlblyi@lmm@'m Wbe3a@arebﬁny1hblﬁnmb1¢feratlon (or other

(611, 4] oxazepan- 4-yl - pyri di n- 3-y1) - am de, 6-Chl o

di net hyl ani mglogpﬂﬁgpﬁiuegc§émqll cellsaaélfl/@r cells havmg a patched loss-of-

(6- mor phol i {adiok lpn@ndkypd] Phedadhbl wARASunclon phenotype, 2 smoothened gain-of-

Chl oro-41- dlnethylanlno blp%enyf 3-carb oxy?lc acid

( 6- azepan- | tup¢tiopyphenptype 3t § Gfi-gammifefonction phenotype. Thus, it is contemplated that

6- Chl oro-4". bj | - 3- yl .G hyl ; nor phol i n- 4-
yl) - pyr|d|n ”Eﬁ%%e%bm%ﬁ ¥Q¥ﬁ%? H&£né?hgiggdrkﬁmg%tl ng B%%yllc acid (6-
[ 1, 4] oxazepatvidy yinopyalicelisne.g; wﬁu)ch doinckehave a genetic mutation that actlvates the
6-Ch|oro-4'-nethox%ab|phenyl carbgf lic acid

(6- azepan- 1he9gqh8§lp VAL SIn)Pi eréeﬁl egg)o ents, the compounds are capable of

6- Chl or 0- 4 ih%ftim?)éyleﬂ‘t m‘iwlth@m@laglgﬂ)%ﬁ\hﬁes%@ hé’dgehog roteins, preferabl
(6-norpholin-4-yl-pyridin-3-yl)-amde, 4'- hoxy- 6- net hyl - blp%enyl 3-
car boxyl i ¢ e¢iticallgimprgshedlisn- 4- yl - pyri di n- 3 y1) ami de,

4' - Met hoxy t hyl bi pheny ?

(611, 4] Oxazlgpiﬂ 42yl - p?l?ulﬂ d#llf’:l %}gﬁl%ﬁ 6?@{4 far%seﬂ&'rlgi%loﬂ 1nclud«é the use of

met hyI bi pi’tﬂm;pbulﬂi»s@ﬁﬂ)lmuﬂd ] \thah:agbmze Ptc inhibition of hedgehog signaling, such as

[ 6- (2- et hyl hol i n- 4- - pyridin- | 1 - am de, .

4~ D ot hy! B ARBTG5 et iR Fpibbogem of the signl

[ 6- (2- met hypativRiyPiAQhd Rodiatioh ¥ rdpir iafld/Br f3ndtohaldRHEiehance of a wide range of
4' - Di met hyl am no- 6- netﬁ yl - bi phenyl - 3- car boxyl'i c acid (6-

[ 1, 4] oxazep®EHs 4lsg)qes qu&nﬁ,_lgclyj}yg rafingkcells, tissues, and organs, as well as those
?’ 6- EDI Bﬁ;lh?@}l’] @gﬁl %;?@%éydfﬁ B e&llfgrnﬁlon %H&%gf kélﬁ of"f‘dngtlon smoothened
4' - Met hoxy- @mmﬁ ﬁmyctttmnp)h@ﬁl}ghmasfdandmonyF@ronsamcd tl(leﬁsuajz:etpaﬁhocﬂhas

i%l agg;):aﬁl ﬂfera% 1&9}?(] @sﬁqetg ?)Eglcaélﬂ%{sdéngl%g %ﬁ@g@!ﬂaﬁ}gx of neur ElSS(I)Ié(Sy Lén% acid

rnet hyl sul feﬁlﬂ)éhrtllIHgB E‘(ﬁ‘ﬁhﬁhoI&Tﬁ&éﬂhﬁxﬁéghlﬁtlcﬂﬁdf@pematogene31s regulation of
(6-azepan-1-yl - pyridin- 3- am de, 4'- o o

Di net hyl am 281 fﬁ%‘{clﬁ?ﬂegbl?%‘ﬁb‘?w‘imgsh@é ARORPET QEeame pgsing from the primitive

(6-azepan- kéﬁ't -Pfideidh %f ﬁerﬂa:‘:épowfi’lmﬁq{%tlorp r«%ﬂamﬂl 01[ §k111]and hair growth, etc.

4' | 11t er pheny1-3-carboxylic acid (6-azepan- a

3' - Chl oro- GMnE®hynhbm¢mEny¢mG¢nanb@ﬂy&mmaamldm§@ma2@pamowdghnpyridin-3-y1)-
am de, 2',4’ i t% ﬁg ]P % car oxyllc acid

(6- azepan- 1@§Pmé ‘”33 mémce BIVE AR BN 8I%B- et hyl - bi phenyl - 3- car boxyl i ¢
acid (6-azepazrsikyl - pyr IrﬂinﬂthBr en)fdadﬁﬁﬂnd@he subject method can be to treat epithelial

3' - Chl or o- 6- et hyl - bi phenyl - 3- carbo§yllc acid (6- azeFan kyl - pyri di n- 3-
yD-ani de, 3¢l ﬂhaVEchWIBP‘BYI@ Hethiprs:- i Bppélﬁwhegge@gg BYRY{HCHEen. d

(6-azepan- kéﬁho%ﬁfehéﬁ Z[gﬁln?’onf:{ﬁlctﬁ‘)ﬂ"og Bili gain-of- functlon For instance, the subject

3- Chl ar o- 6- net hyl - trifluoromethyl -bi phenyl -3-carboxylic acid

(6- azepan- wyﬁh@ywmdﬁM$@4yM?MGQWdEmV@ngbﬁﬂh@ﬂwwmmbnph%ﬂ@mﬂgﬂgﬁwboxyIic aci d
(6-azepan- kzmng @kgdmoyt>an1de 4' - Et hyl - 6- et hyl - bi phenyl - 3- car boxylic
acid (6- azepan- n-3-yl)-am de,

4' -tert-Butyl -6- nethyl bi phenyl - 3-carboxylic acid

(6-azepan-kyl - pyridi n-3-yD-am de, 6-Met hyl -41-propyl - bi phenyl - 3-car boxylic
aC|d (6-azepan-kyl - pyri di n- 3-yD- am de,

4" -1'sobut y1- 6- met hyl - bi phenyl - 3-carboX§lic acid (6-azepan- | -yl-pyri din
-3-yl)- amde, 4'- |sopropyl-6-nethyl-biphenyl-3-carboxylic acid
(6-azepan-kyl -pyridi n-3-yD-am de, 6,2',61-Trinethyl-bi phenyl -3-carboxylic
acid (6- azepan-hyl-pyridin-3-yl)-am de,

6, 21, 3' - Tri net hyl - bi phenyl - 3- carboxylic acid (6- azepan-1
-yI pyr|d|n 3 yl) anlde 6 thhyl -tr|fluoronethyl bi phenyl - 3- car boxylic



bi phenyl - 3-carboxylic acid (6-azepan-1-yl-pyridin-3-yl)-am de,

41- But oxy- 6- net hyl bi phenyl- 3-carboxylic acid

(6- azeparw@-290713y201 di n- 3-y1) - am de, 31-Chl oro-4'- PCT/US2007/068292

met hoxy- 6- et hyl - bi phenyl- 3-carboxylic acid
(6-azepan-1-yl-pyridin-3-yl)-am de, 4'-

Met hoxy- 6, 3' - di net hyl - biphenyl 3-carboxylic acid

(6-azepan-1-yl -pyridi n-3-y0- am de, 4'-Cyano-2-nethyl-biphenyl -3-carboxylic
acid [4- (pl é@q 1di ne- 1- Igme;;t@ayglbo%ﬂ]émmmpa@d of Formula I can inhibit

4' - Cyano- 6- afc'nkr'eﬁfoﬁ oPh Rl phFAl BYXitkine (3 Gh6bdhehed B RAlhan -

sul fony1) - phenyl | - am de, é Brond-4' - cyano- bi phenyl - 3- carboxylic acid [4-
(pi peri di neprotesl fImntyt@)n quintedinidntsaabubgect antagonist may inhibit activation of a

41- Cyano- 6- he ic acid

{6-(4- benzy]%%?3 %8m£& Q%mﬁénﬁ? p9%¥%|n 3-y1ll-am de,

4' - Cyano- 6- mmw bi phﬁlniﬁﬂ;ﬂ@rpr&afr&!)éﬁﬁﬂ)ddﬁnaﬁltﬁh {ubjetméthédogaln ®B uskdyk met hyl | t
41di azepan-1-yQ-pyri di n-3-yll-a

4' - Cyano- 2- R?éttqﬁfﬂtfeﬁﬁrﬁﬂfefﬁ%lmeg fq;’ré:p%&%ﬂt fedyllablpstomas and other primary CNS

[ 6- (2, 6- di nBhiphacFRiBERbdeRnfitds. PYridin-3-yl]-am de,
41- Met hoxy- 2- rret hyl - bi phenyl - 3- car boxyl i c acid [ 642, 6- .
di met hyl - nol0p¥a! i n- 4- yIll)aanﬂl agpert, 3haprpsepmigkation provides pharmaceutical

2- Met hyl-4 fl r.box
[6-(2, Bé di n%r%:%efra[tlo S co?nﬁ%lsm% %Qil g%}?ve){n%r%pc g}l ,Baqle?éfeh%%?%nﬂmg Irf\%l%llﬁlg/oi _s%,h_
i fluor OrTEatshQ'X)mpbmmlhﬁ Mydnda I;arPl&mg\phusx; a &@béthened antagomst or downstream

(2, 6-di net hyl - nor phol i n- 4- pyr.i di

Q/ ano- 2- Iﬁagg g pﬁtpw%mrelrga%aép%wm s c[;?&cir@ec} Lereln formulated in an

(2- et hy]ioun PRefididin & Mﬁ’lbﬂ)’lfl ivflloNp3HiféldidbASher biological consequences of

- Cyano- 2- f | uor o- bi phen carboxylic acid

(pi peri diftey &oss- ogﬁmﬁtmmyggdgmrgym}afefmc@@n smoothened gain-of-function or Gli

- Cyano- 6- %#gﬂ Let hyl - bi phenyl-3- carboxylic acid [4-(piperidine- 1

sul f onyf| % enyl | am de, 4'-Cyano-6-rnethyl bi phenyl-3-carboxyl ic acid

6 (4-pyri [080293- 4- yInETmMmbkmﬁmmﬁ$ﬂmammgamom@mHleprmﬂﬂ]pmamdyll am de,

4] q/dlangzgpma%nrs] et R%e aalfagﬁr(flgtg )%?Eél Isgrge?hcllhedg[ehog pat agzlpgolter:llns ylmethyl- [ 1

4' - Cyano- 6- Bmlsts Bidhesmil tivd-reebdaoKdhdnCand Ghichal sbjedrs( Rnifimbéubjetshoxy- benzy011
, 4] di azepan- -yl kpyri din-3-yll -am de, 4

Cyano- 6- met WjiFh Bic renyjonisarplic B satend tabeth d9m@v4143912wést4ﬁ6%y685@hzy1) 11

, 41di azepa
4 Oyano. 6 Bt B I TSIt ey Bxqplos e dges. . eyl
nethyl-pipdxazsmh&m-ykizmégzyi]ll 4] di azepan-1 -y11l-pyridin-3-yl)-am de,
4' - Cyano- 6- net hyl - biphenyl-S-carboxyIic acid {
614- (4- met Xn % Lethyl - benzyl)- [ 1 ,4] di azepan- 1
-yl kpyri di - Cyano- 6- nethyl bi phenyl - 3-carboxylic acid {
6- [4 (2 3 diOﬂiWiro benz?o"lﬁe ﬁresem]1dvetmx1mmnﬁkfysIamatahgpln)etlﬁollang@mpomndsxfblppyr| di

n- car
(- pyr N Syt M e OBMER s 58 (S RCAELA) o e
- Cyano- 6- gf&fwfhyskatéllréﬁil&ﬁhg lfrodr SR h&xOpay |shéh as Ped 1dss- of functlon hedgehog gain-
[6-(4-benzo[1 3] di oxol-4-yl methyl111l, 41d|azepa ¥ yridi n-3-yll-am de,
4' - Cyano- e2frfiae iR SHIosERRABARL d?ﬁﬁ%?PF@léémdﬁfhm3wn‘”Hm““ng
644- (2-1ri tdHareEhdeyRen&hipound 3fvlﬂrﬂi{ﬂ%zfelH%@uflflcﬁéIWJuhgﬂo@géllyela]- ami de,
41- Cyano- 6- et hyl™- bi phenyl - 3-carboxylic acid {
614- ( 2- di mendmphldie Wbngpgqmm mmﬁmalzfe:émoaaqﬁmpwmta@ommm}omheam de, 41-
Cyano 6- met hyl - bi I|c aci
o s (2- ol Seos o PR SRR g 1R br oo ST GOV SIS i - 3-y 1)
-am de, 4'-[0g3n0- 6- et M}éhrbbﬂs Dh&lﬂﬁbdgehogﬁd’nb@)qf |sigﬁalaiglrﬁbl({cules mediate
614- (2, 3-di fl uar o- benzy 1 4] dlaze an-1-yThpyri din-3-yll-am de,
4' - Cyano- 6- IH’@WHWO]M% Fm oe&ra&g?%t gn%prace{sses during verteBrate
614- (2- chl cdeQeidpihtdOPRRLREYAdon if de 4&@/‘1@%?%%?1'%%?%%@(&% frg- y11- ami de,
41- Cyano- 6- net hyl - bi phenyl - 3-carboxylic acid {
614- (2, 6-di tluoro-benzyl) 11, 41di azepan-|-yThpyri di n-3-y1}-am de,
2- Chl or 04' - cyano- bi pheny1- 3- carboxyllc acid [4-(piperidine-
-sul fonyl) - phenyl ] -ami de, 4'- Cyano-61¢ritluoronethyl - bi phenyl-3-carboxylic
acid [6-(2, 6-di net hyl - norpholin-4- yl1)-pyridin-3-yifam de,
2- Chl or 0- 4' - cyano- bi phenyl - 3-carboxylic acid [642, 6- di
met hyl - nor phol i n-4-yl)-pyridin-3-yl]-ami de, 4'-Cyano-6-ethyl-biphenyl-3-
carboxylic acid [6-(2,6-dinethyl -norpholin-4-yl)-pyridin-3-yl]-am de,
Cyano 6 nethyl blphenyl 3 carboxyllc aC|d {

~ o o R 1 a L
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4
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Cyano- 6- net hyl - bi phenyl- 3-carboxylic acid [6-(4-pyri

di n-4-yl net hyl - pi perazin- 1 -yl1)- pyridin-3-ylLam de,

41- Cyano-wormsetmgii2obi phenyl - 3- carboxylic acid 16-(4-pyri #CmABR2007/068292
yl met hyl - pi perazin- 1-y1)-pyridin-3-yll-am de,

4' - Cyano- 6- et hyl - bi pheny1-3- carboxylic acid 6-14-(4-imdazol - -
yl -benzyl) - pi perazin- 1- yll-pyridin-3 -yl -am de,

4' - Cyano- 6- et hyl - bi phenyl - 3-car boxylic acid

6- 14- ( 3- cyadid erB%?PfS}ill)a“ﬁil%S’é}eati ichdifferepyatedhiisspey AhapRypicalgopgpiexity of

4 Q’ano 6- Iﬂ'g{e?x}gaﬁikrﬂb%%é dlﬁm%%'frﬁ}%!zﬂegls @fﬁb&kh]tﬁelvﬁferplay of cell-intrinsic
i soqui nol i n-5-yl met hyl - pi perazi n- "1-y1)-pyridin-3-y1lIl-am de,

(R) - 2- net hyllmehge(e@d(cgll extrinsic signaling. Inductive interactions are essential to embryomc
Z‘FE hyl mor ph[%'tt'(%f@l? 21 Vergalbrate dé(/g'l%pment (frtolfnl (la gegfles{resttabﬂxl}/rgl tgthtge oldy?f)leF ar boxam de,
cyano- 2- net b yhe pittéing ol fhervydaiBypdind, toxap yérethition 3f dilgrid qeheyped dain@ar boxam de,
( S) -

- cyano- 2-feterifferrptasion 2 Theettegts b fpRIPMAYTIAFH T ANy fF Brtieny 1- 3- car boxam
' de responding cells are diverted from one route of cell differentiation to another b

(R)-6-chl oro-N-(6-(2-nmet hyl nor phol i no) pyri di n-3-y1) - -(trltP/uoromet hoxy) bi
pheny 1- 3- cadusingangilgdat differ from both the uninduced and induced states of the

ca; g)c/))é(lg_?n 3 rrgse[;[ongmg celfs?mﬁuctlonsr}yggl%et nqgsl cleps 1BX (iihelr nelgﬁt)orlg kP ctﬂ?fn 1)ént1a§e
- cyano- N-lilﬁ-tﬁmse&ebmbmh@gmam)m&rcudl) Nindihet ras2s n@dihyhibicgibarishb@s
c ar boxani de

_ cyano- N- 20 gifiengpinedikg ieg b ey NEEEBMS IR FEY GG YSIRBETA Y ba) - 2-

_mi‘t hyl bi phedéb{&aﬁal(?ﬁ{cﬂ%a&ﬂ init @ Eind ¥R Bé e PiRlo-c8u Brpdd 1e5@tt81{|;>f8gfd§h@é i no) pyri m
i din-5- yl)-2-nmethyl-4"-(tritluoronethyl)biphenyl-3-carboxam de,
N- (24( 2S, 6R)m[21f16atlon of diversity. Moreover, inductive interactions occur not only in

di met hyl nor in j i din-5-y1) -2- i onet hoxy) bi pheny1-3
 Car Do S B B B S O 2 ity 4
(tritl uor onabipbogendricplaaanyd as3val arilrbxadiffdentiation.

2- met hyl - N- tetrahydro-2 ran- 4-_ yl oxy
oy Bt P o o s R B R 4t et Bk i lnges e snembesy o- -
“25 6R) - 2, @ar@ix iy niRA1D Rabw 7 &) D36t (Ohh) re&mcy(Shh)?anHEﬁcMhJ(ﬂﬂa)-

i t1 uoronet hoxy) bi phenyl-3-c arboxam de,

64( 2R, 69)edgehegd ket W§n|0h RGO SFa PR gging nTIH?S%/Y%UGW Heydgehog proteins

;
N

3-yl)-2- d
N (6 (A et rT b g ipkbigor AR KGR JOTERRE . % (11
u

or onet hcxkyf)rgnnpﬁetntylﬂmiidomanbbmdmmcadiapd@slnmft blydwnNh{tGuioBrogeobypiper azi n- 1 -

fl

yfl pyri di n- ri fluoronet. hox en car baxam de,

L oy e et D bt s BRSPSyt i
n-3-yl)-4' -igtefrhddi 4O HBRE LR eRYed3n aﬁ@dléz@mmsu&mutlon It is hkely

2-met hyl-N- (6-(2-0x0-4-(pyri din-4-ylnmethyl)piperazi n- -yl )pyridi n-3-
y1) - 4' - (trithptis Bieeepyleyy brpHbligaphiic aoles éNﬁl@é)eC%n%ecpml?mN een to1 - (pyridi
n-4- he C- termmal end of the N- eptlde tetherlng it to the cell surface. The biological

yl met hyf | p| per| di n-3-yftlpyri dh-3: 1)-4"-(trifluoronethoxy)bi phenyl - 3- car bo

xam de, Wléatlbns &t Ipyijmnpezm a d:sulnoff-}htytleyhpymg dihigh local concentration of
L SR s LRSI B BT S AR
(tritluor On@ﬂlh OIx Ys) thils Nleﬂmiaal%eptafdlﬁﬁafﬁls ‘HSth necessary and sufficient for short-
and long-range Hedgehog signaling activities.
[0033] An inactive Hedgehog signaling pathway is where the
transmembrane protein receptor Patched (Ptc) inhibits the activity of Smoothened

(Smo), a seven transmembrane protein. The transcription factor Gli, a downstream
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[0023] 1t is, therefore, specifically contenplated that conpounds of Formula
| which interfere with aspects of hedgehog, Ptc, or snpot hened signal

t ransductworroeretsiwity will |ikew se be capabl e of inhi biPCrng2@robs2zber ati on
(or other biological consequences) in normal cells and/or cells having a
pat ched | oss-of functi on phenotype, a hedgehog gai n-of -functi on phenotype, a
snoot hened gai n-of functi on phenotype or a i gain-of-function phenotype.
Thus, it is contenplated that in certain enbodi ments, these conpounds nay
be useful f&MPPRAHI Bf Hi pigniBage Ryt rm efeiing the Ruraus 88pYed, e. g., which do
not have a genehibg K StdpRRmid}Rbe RS ihd@hforEBE RGNS, Patlway. 1IN
preferred embodi nents, "t he conpounds are capable of inhibiting at |east
sone of the(Sbiupl dgh calseqendeyirtisesptivhalhetigehoof edgelmigrisigetpendsas abl y
specifically in target .cells. [0024]Thu he t hods, of e present
Thventon i ernst MEEENFe RIS BT b FAORERH P AT I RS R o

i nhi bi ti on @imhekigaizagissDEnahh dgThh tochc.aignd bimdihdiekilRdgn acdverdatofon of

snoot hened or downstream conponents of the signal pathway, in the

regul ation %?“?gﬁ%@%déﬁﬂ%&?“ﬁﬁﬁ@?@Bﬁ%?C%%??&% éﬁogﬁtgnﬂPﬁ@O?aﬁge of

cells, tissyegsctRB%brR GARSranbMptivdR@r BA OBl nGOLLsS NuclefSURStivaRd Or gans, as
wel | as those having the phenotype of Ptc |oss-of-function, hedgehog

gai n- of - f unfergegene sxmaessiheriedudied Picofd Glintstlf.on or di gai n-of -function. For

i nstance, t ubj ect hod . ha L ut.i c..an osneti c . | i cations
rangi ng frJﬂﬁ%@gulatioﬁg%?%ﬁga?gf&F@%%ﬁ@%%gg%ﬁéggﬁ %E%éﬁfﬁggefornation and
repair, reguhadrif@matén sderdmeldediastsor Juedudl aThaa calcers imtids, tiusel e,

regul ati on of,Iuagi Ii%er and ot her organs arising fromthe primtive gut,

regul ati on W "HER%EP (cHpdgshog Ly IR i PFOgRe SIEERETAHY: hai r gr owt h,

etc. MreovgbplalilenBtbh&ats” el SABoPEGREADANIER, Ofurs S| dsaydinch are
provided in culture (in vitro), or on cells in a whole animal (in vivo).

[ 0025] | n andriye A, depesdilnBerman Db Bradhjydth.. Nettisod0d &ist B3 1(@0A%@at- epi t hel i al
cell s having,.a t - of - '
gain-of-fung%i%ﬁ?ﬁgﬁﬁ%Pﬁéﬁgﬁgggfﬁggg?ﬁﬁﬁgy?%%hggmﬁpﬁgggﬁﬁgof-function. For
i nst ance, tHED&HHOEEGLMeY fratng'alardokeal’s éltrianddzrAadt $taga @, Kahlev&ht | ng basal

cell carci ngms, Ot Bl 4E00AP BLIENT 153 P RuT | RAGEK S proc Nat
Acad Sci U S A. 2004 Aug 24;101(34):12561-6), breast cancer (“Hedgehog
signaling pathway is a new therapeutic target for patients with breast cancer”, Kubo
M, Nakamura M, Tasaki A, Yamanaka N, Nakashima H, Nomura M, Kuroki S,
Katano M., Cancer Res. 2004 Sep 1;64(17):6071-4), medulloblastoma

(“Medulloblastoma growth inhibition by hedgehog pathway blockade”, Berman DM,
Karhadkar SS, Hallahan AR, Pritchard JI, Eberhart CG, Watkins DN, Chen JK,
Cooper MK, Taipale J, Olson JM, Beachy PA., Science. 2002 Aug

30;297(5586):1559-61), basal cell carcinoma (“Identification of a small molecule

inhibitor of the hedgehog signaling pathway: effects on basal cell carcinoma-like
lesions™”, Williams JA, Guicherit OM, Zaharian BI, Xu Y, Chai L, Wichterle H, Kon
C, Gatchalian C, Porter JA, Rubin LL, Wang FY., Proc Natl Acad Sci U S A. 2003
Apr 15;100(8):4616-21; “Activating Smoothened mutations in sporadic basal-cell
carcinoma”, Xie J, Murone M, Luoh SM, Ryan A, Gu Q, Zhang C, Bonifas JM, Lam
CW, Hynes M, Goddard A, Rosenthal A, Epstein EH Jr, de Sauvage FJ., Nature. 1998

Jan 1;391(6662):90-2), pancreatic cancer (“Hedgehog is an early and late mediator
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WO 2007/ 131201PCT/ US2007/ 068292 [ 0026] I n certain enbodi nents, a conpound of
Formula | can inhibit activation of a hedgehog pathway by binding to

snoot henestoanovi3s2odownst ream protei ns. I n certai n enbodiPmENISS)07AcEAD| ect
antagoni st may inhibit activation of a hedgehog pathway by binding to

pat ched. [0027] 1 n another preferred enbodi nent, the subject nethod can be
used as part of a treatnent regi nen for malignant nedul | obl ast omas and

ot her pri marfy CNS mal i gnant neuroectodermal tunors. [0028]1n_anot her
aspect, theClPRRLRAE CRiteMIOHEFEHO Y il bRyt phal Yiebinei MBI Hehee BWr AtsisAs

conpr i si ng, cASRAELAE MAWRL LD GRS FESIRE, SEITNRINE, yRagKhat or such as
a conpound of Fornula I, a Plc agonist, a snpothened antagoni st, or

downst r eam Aedgye Bo ylgdéahbmivly Wardtawi AL, dfebadidvli, Satugieb03edctdescri bed her ei n,

orml o o6 LA ALk LT o HHT BOGE = " ©
gai n- of - f ungbwref deRRbe haaesneas ) BefmdnuMdf Kahadkar $3,iMgai A; BondkuDet | on.

Oca R, Gerstenblith MR, Briggs K, Parker AR, Shimada Y, Eshleman JR, Watkins

DN, Beachy PA., Nature. 2003 Oct 23;425(6960):846-51), and small-cell lung

cancer (“Hedgehog signalling within airway epithelial progenitors and in small-cell

lung cancer”, Watkins DN, Berman DM, Burkholder SG, Wang B, Beachy PA,

Baylin SB., Nature. 2003 Mar 20;422(6929):313-7).

[0035] In accordance with the foregoing, the present invention further

provides a method for preventing or treating any of the diseases or disorders described

above in a subject in need of such treatment, which method comprises administering

to said subject a therapeutically effective amount (See, “Administration and

Pharmaceutical Compositions”, infra) of a compound of Formula I or a

pharmaceutically acceptable salt thereof. For any of the above uses, the required

dosage will vary depending on the mode of administration, the particular condition to

be treated and the effect desired.

Administration and Pharmaceutical Compositions:

[0036] In general, compounds of the invention will be administered in
therapeutically effective amounts via any of the usual and acceptable modes known in
the art, either singly or in combination with one or more therapeutic agents. A
therapeutically effective amount may vary widely depending on the severity of the
disease, the age and relative health of the subject, the potency of the compound used
and other factors. In general, satisfactory results are indicated to be obtained
systemically at daily dosages of from about 0.03 to 2.5mg/kg per body weight. An
indicated daily dosage in the larger mammal, e.g. humans, is in the range from about
0.5mg to about 100mg, conveniently administered, e.g. in divided doses up to four
times a day or in retard form. Suitable unit dosage forms for oral administration

comprise from ca. 1 to 50mg active ingredient.
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[ 0029] The subject treatnents using a conmpound of Formula I, patched

agoni sts, snoot hened antagoni sts, or downstream hedgehog pat hway protein
ant agoni swe 2emi3imwief f ecti ve for both human and ani mal ®abjuseas/o6s2nt mal
subjects to which the invention is applicable extend to both donestic
animals and |ivestock, raised either as pets or for commercial purposes.
Exanpl es are dogs, cats, cattle, horses, sheep, hogs, and goats.

Phar macol ogy and Ut|||ty [ 0030] The present invention nakes avail abl e

net hods and%e%?r]pounds Fompeurds of the myendion icyhbs Wmiristeief as PRIFYRSBIEFLI gnal i ng
pat hway, e. &mpoglﬁoﬂsw amf Lo dndNbud rlﬁ\%llﬁcﬁﬁlaén%?alfy §g'| Sﬂaﬂg %Qﬁ'ﬂ;‘éhe“c’t ypes
such as Ptc | o0ss-of-function, hedgehog gai nof-function, snoothened

gai n- of - fumbnnohmbkm@ipquﬁﬁoopﬂﬁmwdbhoaﬁut@nﬁnmsﬁmgandMﬁﬁmnmn@puhe cel

wi th a conmpound Far ”H @ ffici enf anpunt to a onlze a nornma
Susp eqnsi ns O 1Ca €.g 1n he OI‘HI lotjons S omt, 1’1 S O crearxs, or 1n
Ptc act|V|ty, ant agoRize” a&ndt mal 'hedgedy 5 ant agoni 26" snoot hened

activity, Ofas@ldagpoditoey G m@atninvdehycaec@nposm@mr @mqmsmgarco@pmnﬁ@k t he
aberrant growth state. [0Q031] Menbers of the degeh n1|y of signaling
nmol ecul es ﬂ@ﬁP@?@tWﬁﬁvmpﬂbgﬁﬂgﬁ?ogﬁﬁﬂta“%ﬁﬁ“F %ﬁﬁ%aﬁﬁtﬁﬁ}ﬁlng processes

during ver te%Q{c?aFn%n dey el RRIBAL phaRALE QI %c@@&ﬂl@@arhé ok BBudfldn\et Y Dy which
enbryonic cells form
manufactured in a conventional manner by mixing, granulating or coating methods.

For example, oral compositions can be tablets or gelatin capsules comprising the
active ingredient together with a) diluents, e.g., lactose, dextrose, sucrose, mannitol,
sorbitol, cellulose and/or glycine; b) lubricants, e.g., silica, talcum, stearic acid, its
magnesium or calcium salt and/or polyethyleneglycol; for tablets also c) binders, e.g.,
magnesium aluminum silicate, starch paste, gelatin, tragacanth, methylcellulose,
sodium carboxymethylcellulose and or polyvinylpyrrolidone; if desired d)
disintegrants, e.g., starches, agar, alginic acid or its sodium salt, or effervescent
mixtures; and/or e) absorbents, colorants, flavors and sweeteners. Injectable
compositions can be aqueous isotonic solutions or suspensions, and suppositories can
be prepared from fatty emulsions or suspensions. The compositions may be sterilized
and/or contain adjuvants, such as preserving, stabilizing, wetting or emulsifying
agents, solution promoters, salts for regulating the osmotic pressure and/or buffers. In
addition, they may also contain other therapeutically valuable substances. Suitable
formulations for transdermal applications include an effective amount of a compound
of the present invention with a carrier. A carrier can include absorbable
pharmacologically acceptable solvents to assist passage through the skin of the host.
For example, transdermal devices are in the form of a bandage comprising a backing
member, a reservoir containing the compound optionally with carriers, optionally a
rate controlling barrier to deliver the compound to the skin of the host at a controlled
and predetermined rate over a prolonged period of time, and means to secure the
device to the skin. Matrix transdermal formulations may also be used. Suitable

formulations for topical application, e.g., to the skin and eyes, are preferably aqueous
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ordered spatial arrangenments of differentiated tissues. The physi cal

conpl exity of higher organisns arises during enbryogenesis through the

i nt er pl aywof2oeredslizoint ri nsic |ineage and cel | -extrinsi c scgriaskemges2bnducti ve
interactions are essential to enbryonic patterning in vertebrate

devel opment fromthe earliest establishnment of the body plan, to the
patterning of the organ systens, to the generation of diverse cell types
during tissue differentiation. The effects of devel opnental cell

i nt er act i onSIUAPBS, PHENLS, CreadhongflstelcEord infhs agh werh B8 $9%6¥ one rout e of

cel | di f 1 erefihittholliReANRhRRY cfinliRIMEhAGERN Sa bRAlnALEL er from both the
uni nduced and 1 nduced states of the responding cells (inductions).

Soneti nes cl@P3H i nduceCompiundnel thihinoerion oandhef ddarimsieied irethiapauticilons el ves
(honeogenet ifecgindaucot int(gril A ibrfna%tgherith%aggrsmape eelrall it?chail lgittss its neighbors from
di fferentiating 11ke Ttsel T " Ca VP et it ons W' €& 1y devel opnent nmay be
sequent i al , (pRatélcdufied] cambiinitidnk)alFot exdupld, Oyheldedinefectd ova oe@lrwithypes | eads to

a progressive anplification of diversity. Mreover, inductive interactions
occur not olﬁ}l%“nPH“’@%PVd% ,antb‘UtﬂaP]l‘i“a&H& pybstaggep or ‘é@er\/ﬁépﬁ‘}m‘%ﬁfﬁer%ﬁ“%ct to
establish apd,daiwitRih SRHB0RABRREelifveRAbd £E AniR(YRI ih c&FulRgNGh
differentiation. [0032] The vertebrate famly of hedgehog genes includes

t hree nmenbeetbertiieatpiasxdaseges af e neradminiskenes wonweuids sel of ¢dksk)varySoni ¢ ( Shh) and
I ndi an (I hh) hedgeh |} of which enco ecreted proteins, These

var 1 ous. HedbBHE ot RE s pd PhEPvEN P AR SPERIHARISE Oiins " Coneer ved
N-t er r ni nal conéigibobgin@tichteal amokefadihver gent C-term nal domai n. Bi ochem cal

studi es hav own that autoproteolytic cleavage of the Hh precursor
protein pr o@gi(ﬁs t hr oud®f 14¥emiRR é]rS%B‘IX’V‘tdﬁ% %&%P@F%?WPE?%‘HP‘&P%Q%F&

subsequent | yit, 2oGhRANES alffist@gd GhRAMU bdnpoa kSt thd thlemidn ad GisdiSseh i kel y that
the nucleophile is a small |rpophilic nolecul e which becones covalently

bound to t Herdn.tiefad feah oeindhafmachieichllprgeitehds saltdete aphly 4t deagtone he cel |
surface. The Ielgtlh??é 18?‘+an'c%hﬁ§éqh§t1%g§on§[f(?r iﬁia&fnﬂﬁﬁa% £s a result of the

tethering, a ocal concentration o term nal "Hedgehog peptide is
gener at ed d04dje surf aTlee ofmd ‘lee-atHachiedoon”pr Gehndiimg admidigratibd™ drshet hi s
N-t erm nal ]ﬁépti de ich is both necessary and sufficient for short-and

| ong-r ange &ééﬁ%ﬁ\é\gf‘r@ﬂ%‘? RE* 4B SGPPES ?‘XI{‘IB@%‘%‘]O,&r?f MRaeFF 9L Hedgehog

si gnal i ng pathyayic hfenWhieh SinkR@atidna RENERDEERA RS AtIBidrdaRaRt@imdat ched (Ptc)
inhibits the activity of Snpot hened éSm)), a seven transnenbrane protein.

The transcrippicdhihe agenispregof necgssgiphindminésdgieEidnhe s rope obh signaling, is

prevented fy ; gfliopgﬂtagggmgtﬁ Lus through interactions with cytoplasnmc
proteins, including Fused an uppressor of fused (Sufu). As a conseqguence,

transcriptil®tdl] acti vaTheomrmofphdgogeltagl doarjatiogenased lerdirpeas sed.

Activation of . th ath is ini.tiated through binding of any.of the three
el i an | PGSBS e PBOBIE O Brogaiien BRI TN s i n a
reversal ofandhgliRPb&E Fix@NardinoSIMed tdigti Ry naSthy/ativaigRdeasChde that | eads
to the transl ocation of the active formof the transcription factor @i to
t he nucl eus®MNGRIeE GPmbInftione Megat By theachet ingreisnexypd semaerndiohcl udi ng Ptc
and (lii itRglfiaranda co-agent, are both administered to a patient simultaneously in the
form of a single entity or dosage. The term “non-fixed combination” means that the
active ingredients, e.g. a compound of Formula I and a co-agent, are both
administered to a patient as separate entities either simultaneously, concurrently or
sequentially with no specific time limits, wherein such administration provides
therapeutically effective levels of the 2 compounds in the body of the patient. The
latter also applies to cocktail therapy, e.g. the administration of 3 or more active

ingredients.
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[ 0034] I ncreased | evel s of Hedgehog signaling are sufficient to initiate
cancer formation and are required for tunor survival. These cancers

i ncl ude, wotoewizwot |limted to, prostate cancer ("Hedgehmgsseogned2btng in
prostate regeneration, neoplasia and netastasis", Karhadkar SS, Bova GS,
Abdal l ah N, Dhara S. Gardner D, Maitra A |saacs JT, Bernman DM Beachy PA.,
Nat ure. 2004 Cct 7;431(7009):707- 12; "Inhibition of prostate cancer

proliferati®gg.desirsingsidi uﬂﬁst(;}tmgmb{EDGEHOG G.I1 signaling", Sanchez
P, Hernandez AM Stec ca% %'ﬁl AJ, DeGuenme AM Barrett A, Beyna M Darla
MV Datta J004li z i Al Theessnt mF‘i“&@“Né‘PlndAé%?cP“S@FSCUOSth& pr%@momab 24;
101(34): 125 new

her apbut | ot Lr gt B R R L T e PO R e &
Tasaki A, YamgivekeclignaNekagsshiomaxaHd)pliNominrsa, MnnKunmiq th® onatbery M, Cancer
Res. 2004 Se 1; 64 6071-4 d obl.ast o " Medul | obl ast onma growt h

i nhi bition $Y" Hﬁe‘d‘béﬁ%% P\ %g%/d IBHE @%hjgmdu% tPr%?‘}d ukg??{gcgkar SS, Hal | ahan
AR, Pri t chagagicipatiofcethiradtionts CHMbekidns] fobiect@igioupKean@eapes inVK, Tai pal e J,

A son JM Beachy PA., Science. 2002 Aug 30;297(5586): 1559-61), basal ceII
car ci nomm (aCF‘éFéﬁtCFP‘i“@éEaP%d BRCtesioR YT, She] - CRYBAGE %Nt\ﬁetShedgehog

si gnal i ng piﬂt“b%étlv@éifo%ﬁstrﬁ&?aﬂ?@éﬁém&t I Jo‘ﬁﬂ'Wl ﬁ%@sbﬁsk@dles' ons”, WIlians
JA, Quicherit OM Zaharian B Y, chterle H Kon C, "Gatchal i an
C, Porter JR04Rubi n LLCovpengdof. Fonﬁubdcmltdprﬂwmﬂ@mroqge@ngbas i@@3 Apr 15;
100(8): 461 ﬁowln tltl\érallslﬁl %rmot hened nmut ations in sporadi c basal -cell
carci noma" §re e%f Luoh SM Ryan A, Gu Q Zhang C, Bonifas JM
Lam CW Hynes M Goddard A, Rosenthal A Epstein EH Jr, de Sauvage FJ.

Nat ure. 1998 Jan 1;391(6662):90-2), pancreatic cancer (" Hedgehog is an
early and late medi ator  of panclfﬁétt“?lbscé‘ﬁlﬁ‘éér tunori genesi s", Thayer SP, di
Magliano MP, Heiser PW Nielsen CM Roberts DJ, Lauwers GY, Q YP, Gysin S.
Fernandez-del Castill V, Antoniu B, McMahongM Warshaw AL,
Hebrok M, Natyre 5(6960): 851-6; "W despread requirenent for
Hedgehog |i ga owt h of digestive trict] tunours”, Berman
DM Kar hadkaf~$5r s Maftra A i s, Del R, GersteR hRsMR, Briggs K,

Parker AR, &higada Y * Wat DN, Beac Ry AR Nature. 2003 Oct
23; 425(6960) : 51), g ell | un@ Cancer (" He nal | i ng
w thin airway &pilhel\ progy ors and in small-cell Iug ag@er"

Wat ki ns DN, Beﬁndﬁ DM\ Bur KnoPdé¢r SG Wang B, Beachy PR -ayIVmISB

Nat ure. 2003 Mar_ 20;422(6929):313-7). [0035]In accordance with the
foregoing, the present invention furthe? provides a nethodl for preventing
or treating any of the diseases or disorders described above in a subject
in need of such treat manthichvi], oh, RERNE®D , ROIAAI RS ®S, RAAAH Ry Sick Héghetio sai d
subj ect a therapeutlcall% effective ampunt (See, "Adm nistration and

Phar maceut i aForestida fiei ary phipg asvelawnaw,lﬁm%bo gy hedndel or a
phar maceut i Gally @%&%g@k&nﬁﬁh& of RELA]D- (o@f wﬁmcaﬁp&ung oPRAYGa YSes, the

required dosage w'll vary depending on the nbde of adm nistration, the
particul ar mtﬂlfctrrtsetm dfe Sb@btersehfbetde andichleeongfifage tV, Nalsnethyforgisioni st rati on

and Phar mac d(é:) in a?on%reﬁurte re?ngg of about -20 to about 100°C. The reaction can take

up to about 20 hours to complete.
[0044] Detailed examples of the synthesis of compounds of Formula I can

be found in the Examples, infra.

Additional Processes for Making Compounds of the Invention

[0045] A compound of the invention can be prepared as a
pharmaceutically acceptable acid addition salt by reacting the free base form of the

compound with a pharmaceutically acceptable inorganic or organic acid.
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[ 0036] I n general, conpounds of the invention will be adm nistered in
therapeutically effective amunts via any of the usual and acceptabl e nodes
known i n wbeoewtsj2oei t her singly or in conbination wth @0E/USRONTDES292

t herapeutic agents. A therapeutically effective anmount may vary wi dely
depending on the severity of the disease, the age and rel ative health of
the subject, the potency of the conpound used and other factors. In
general , sat | sfactory results are indicated to be obtained system cally at
dai |y dosagdlerpgtively ohphalaineuicralig agespoble e RAdinet salofg compyme of tha i ndi cat ed
daily dosagﬁvénﬁoﬁ%ﬂe%&ﬁfedwmtmg ffe Gee m’of th% cbﬁ\p&ﬁlﬁ wifhge from about
0.5ng to about Ong, conveniently admnistered, e.g. In divided doses up
to four ti nlﬁ@rraaCdlagcabYaqccpta‘étmpttaﬁlolonvrg&cbabl e un|t dosage forns for oral
adm ni strat corrpris from active in WO

2007 13120 18H10S2007) BLehEDBons b1 EBrEe TrE s Ent R E i <l pe

admi ni st el’elﬂ:I;&épafﬂd&fsﬂi@@ﬂu;tdf&&|sta@tﬂ@@e&bﬁdl@cﬁ&nt@ﬁneﬂﬁyesconventI onal route, in
particular enterally, e.g., ora g inthe formof tablets or
O

capsul es, oM¥r ent er allfg/fréegcyio or f’ieﬁbt‘sﬁ s ohihscomppuads alhe Yentieni ons or
suspensi OnscantbQBfeﬁﬁleéi ﬁomefhégcorre'sﬁt)nghlﬂg bgs‘%ramhﬁi)n L@tdr9hg adcg%rﬁsalt@fom nments or
creans, or in a nasal or suppository form Pharnaceutical conpositions
conpri sing Iasmotm@bu rfigr efantpligea wna@em ofj the/i@me¢rition i1 n fcrderdldftion mloforiin a

phar maceuti cal e bl e S east one
phar maceut i cglbfxoﬁglgecpo% OH% X %‘thél? heef)aﬁeﬁ "Srgatm rlltgbesulrtr%geu ac{elfr ‘ed in a
conventi onadmmaﬁmemw{wxm thli’tg),n g:rdﬁmuh;atrcbm oid thoHkd)N@ doeipbadisaf theor exanpl e,
oral conpositions, can be tabl et eI atin capsul es conprising. the active
i ngr edi ent lfltsf‘é’é‘t’%‘raa%s‘t pdigson gkt ‘i’ﬁ‘t"él b‘“ec‘?jwe“q a{gfh%@“es@%&?%é Tidcr ose,
menni tol, sgrilahifd wick ehlitbRS€ida0E/ Ryar@¥kicngid, &) | ubri cants, e.g., silica,
tal cum st earic acid, its magnesium or calciumsalt and/or

pol yet hyl en@848lcol ; f ofompdyings ef the wyentipn W@étdszedéofgl can pggiseaiedim al um num

silicate, sf : . Ayl |l sodi um

car boxynet hy cg]?)g%% O?Corﬁ[g]l“ﬁ&sj& eylé?%éﬁﬁgi ﬁtllg{%g}rl}é;aqt&im%gg?‘%e '%’)

di si nt egr andufyr, sulfjr ;cho&tdarumbl&slyl Eeephinealithium Boralgiddd@rsoditm beadiydidesal t, or

ef fervescent m xture nd/.or e ab nts orants, vors and

Sweet enor 5. PRNSES FETIrE B BT RUTE URO Bt Bl e Bl BR gt ons o
SUSpPensi ONSace@Mithils LRSI, t@kb@&h&aﬂe Retpniepat 06 §acom fatty emul sions or
suspensi ons. The conpositions may be sterilized and/or contain adjuvants,
such as pre@8ing, st BisigAemgiiveeatthergmppurdnef S fgyendpregehe s, sol ut| on
pronot ers, uffers.
addition, t %atr%ag Tt %ﬁ%ﬁ%%@%h%?%g?ﬁpﬁ r%ﬁ%@éﬁ?@% fa\?%{fgﬁ%%e substances
Sui t abl e f odemils a¢e Swkidrer alt, (]@ﬁs)dqumgamappdl MedicinmhGhanngthuldetesnVelf f ect i ve
amount of a co%ggn%ﬁ ar%@ resent gventl 335 Wi th @ carrier. A carrier can
i ncl ude absbPb SFHEREDI1® OEIE'flt?VO HERPIASPEPAST D8 HASIE 851 st passage
through t hedesivhtire@torhfRind 6the idveriticaXA Ritatlé adbdeNnml adaniLesi.are in the
form of a bandage conprising a backing nmenber, a reservoir containing the

conpound optYEREkYjcaRNACYKAicepaga- nigigpheamkgarienaeoiihe sht rol 1ing barrier to
del i ver thepgggypound tpthgg %151'1\%&9& dehe c%%%urﬁl% oftthE ‘Hﬂfkﬁt@n &lpand

predet erm ned rate over a prol onged period time, and nmeans to secure the
devi ce to tihaledyimeaniatawingo thoansfcedinaly slﬁlﬂnmthbattl mtmﬂa@j’dammlob@f used.
Sui t abl e for latlon in and eyes,

f icati WE
are oret er 61y Ao bls Eop Y enton BRphER ey Eafles kbG48 Known n
the art. SUi@hnd’nﬁ)T YOGradng, sxﬂd)teming@arps in Staahicldhe®isgy”, Bﬁ'l’etlﬁlbh wotanhanci ng
agents, buffers and preservatives.
iley and Sons, Inc., 1999.
[0051] Compounds of the present invention can be conveniently prepared,
or formed during the process of the invention, as solvates (e.g., hydrates). Hydrates

of compounds of the present invention can be conveniently prepared by
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[ 0038] Conmpounds of the invention can be adm nistered in therapeutically

ef fective anobunts in conbination with one or nore therapeutic agents

( phar macewbi2e@/13¢mmbi nat i ons). For exanpl e, synergi sti cpreffuseas/oesen2 occur

wi th i mmunonodul atory or anti-inflanmatory substances or other anti-tunor

t herapeutic agents. Were the conpounds of the invention are adm ni stered
in conjunction with other therapies, dosages of the co-adm nistered
conpounds wi |l of course vary dependi ng on the type of co-drug enpl oyed, on
t he speci f i €Crttigzaiop foyeth 2aBsPut/REeaRi6 sefi ¢t SHXBE Fpe Feie¥aAd so fort h.

[0039] The i ueit 4iQlin AbSRyRbAYIASSudiPho@ Phar maceuti cal conbinations, e.g. a
kit, conprising a) a first agent which is a conpound of the invention as

di scl osed H@&In, in fCewpdudneighe inmensioa camleeenrepacal ds yhergodipiladdl e salt form
and b) at Is?ast. one co-agent. The Ki str ns. for its

it ¢ conprise | ctjons.
admi i st r at TR P0guS TR E s B byt AN ERIRE BB R bGP IR
adm ni st r atie@Nin®ligehtt® forinkepasSofdidsteted8dmbet &npoahids, s8pamiingd the enconpass

adm ni stration of the selected therapeutic agents to a single patient, and

are i nt ended2YEeRES YWtV e RHPPCRIY RHEREnnfiomE- cWhilh Eesalyd Y are not

necessari | et SdaMeda¥d bitQisid 2 0By aleAbigstGEo RGP 24 AL bQRe O at the sane
time. [0041] The term "pharnaceuti cal conbi nation as used herein neans a
compounds of the invention, dissociable complexes are preferred (e.g., crystalline

diastereomeric salts). Diastereomers have distinct physical properties (e.g., melting
points, boiling points, solubilities, reactivity, etc.) and can be readily separated by
taking advantage of these dissimilarities. The diastereomers can be separated by
chromatography, or preferably, by separation/resolution techniques based upon
differences in solubility. The optically pure enantiomer is then recovered, along with
the resolving agent, by any practical means that would not result in racemization. A
more detailed description of the techniques applicable to the resolution of
stereoisomers of compounds from their racemic mixture can be found in Jean Jacques,
Andre Collet, Samuel H. Wilen, “Enantiomers, Racemates and Resolutions”, John
Wiley And Sons, Inc., 1981.
[0053] In summary, the compounds of Formula I can be made by a process,
which involves:

(a) those of reaction scheme I; and

(b) optionally converting a compound of the invention into a
pharmaceutically acceptable salt;

(c) optionally converting a salt form of a compound of the invention to a
non-salt form;

(d) optionally converting an unoxidized form of a compound of the
invention into a pharmaceutically acceptable N-oxide;

(e) optionally converting an N-oxide form of a compound of the invention
to its unoxidized form;

(f) optionally resolving an individual isomer of a compound of the invention

from a mixture of isomers;
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product that results fromthe m xing or conbining of nore than one active

i ngredi ent and i ncludes both fixed and non-fi xed conbi nati ons of the active
i ngredi enwe.200fts120er m "fi xed conbi nati on- neans that thecaaiSeas/068292
ingredients, e.g. a conpound of Formula | and a co-agent, are both

adm nistered to a patient sinmultaneously in the formof a single entity or
dosage. The term "non-fi xed conbi nati on- neans that the active ingredients,
e.g. a compound of Formula | and a co-agent, are both adm nistered to a
patient as separ d€& oBfmatly @@Véﬁt@&épowﬁmat%ﬁ#éeﬁlgwd o Syt iIfP or
sequenti al | y,sihRefMqf g&két;ﬂge Ffo%g'd%me&l% Mperein such adm nistration
provi des therapeutlcal y e ive level's of the 2 compounds in the body of
the patient. The (hatpemaly soveript i epdtug doekivaicf a térepaapyof beg. t he

adm ni stratl or}ltlgntousnronrm e aﬁ‘L jve i ngredi ents. Processes for Makin Corn
ounds of thH& THVERt' T I [dﬁﬂzfﬁl]z 5 present i nvention al so includes processes
for the prepasgtion Qfsoﬁpﬂmlmmaﬁlct@i‘n of (iR siafiii@ Mfate@ibls islndt faulagact i ons
described, it can be necessarly(/n protect reactive functional groups, for
exanpl e hy dfesseiped. figicABPOUnAs bk Wloéc%‘rbe@%b%@(?lab’tg%b’sm nihedeekse are
desired in e fioRd diRIRAUG the Ex@mAYAlthifAgl r unwanted participation in the
reactions. Conventional protecting groups can be used in accordance with
st andar d pr[&@iﬁ]ce f@tﬂeeﬁééﬂbhehe ageall IppRciacy thas the aheng tRNsf@maigns\Wet s i n

"Protective a ohn Wl ey.a 1991.
10043] Compatiereyenl PGS SRR X g Aot B0 E R Rl
fol | owi ng Readadiat @herSeha&n®@yil metReB et ﬁnﬂa&yhaelmadl

Examples

[0057] The present invention is further exemplified, but not limited, by the

following example that illustrates the preparation of compounds of Formula I

according to the invention.

Example 1
4'-cyano-6-methyl-biphenyl-3-carboxvlic acid [4-(morpholine-4-sulfonyl)-phenyl]-
amide

I I
Me H,SO, Me NCOB(OH)z O
[ ’ o
" MeoH OMe Pd(OAc),, ligand
(@] (0] KF, dioxane O

Dioxane-H,O

NaOH l 1) Oxalyl chloride, DMF, CHgClg
Me (I)I O
OH 2 HzNOﬁ—
: AV

EtsN, CH,Cl /, N
3 Example 1 K/O
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22' 3 in which Y1, Y2, R, R2, R3, R4, R5, R6, R7, Rs and RO
are as defined for Formula | in the Summary of the Invention. A conpound of
Formul a Iwoanoteipnepar ed by reacti ng a conpound of for muolrasS2000068222) w t h
a conpound of forrmula 3 in the presence of a suitable solvent (e.g.,

di chl oronet hane, /V,N-dirnethylform de or the like), in a tenperature range
of about -20 to about 100C. The reaction can take up to about 20 hours to

conpl ete. [0044] Detail ed exanpl es of the synthesis of QOfT‘IDOUI’]dS of Formul a
| can be fBBlin t he @%%T%%?OIWtWPIOé.S'IOdO' -methyl-benzoic acid (10.0 g, 38.2

mmol) in methanol (70 ml) is added concentrated sulfuric acid (0.5 ml). The reaction
mixture is heated at 70°C for 48 hours, cooled to room ambient temperature and then
concentrated. After that, ethyl acetate (100 ml) and aqueous NaHCO; (saturated, 100
ml) solution are added to the residue. The organic layer is separated and washed again
with aqueous NaHCQ; (saturated, 100 ml) solution. The organic layer is separated,
dried over anhydrous Na,SO, and concentrated to yield 3-iodo-4-methyl-benzoic acid
methyl ester 1. It is used without further purification in the next step. "H NMR (400
MHz, DMSO-de) 6 8.31 (s, 1 H), 7.87 (d, 1 H, J = 8.4 Hz), 7.48 (d, 1 H, J = 8.4 Hz),
3.85 (s, 3 H), 3.35 (s, 3H); LC-MS m/z: 277.0 (M+1).

[0059] Step 2: To a round-bottom flask containing 3-iodo-4-methyl-
benzoic acid methyl ester (1.38 g, 5.00 mmol), 4-cyanophenylboronic acid (1.10 g,
7.48 mmol), palladium acetate (168 mg, 0.748 mmol), 2-
(dicyclohexylphosphino)biphenyl (0.526 g, 1.50 mmol) and potassium fluoride (0.870
g, 15.0 mmol) is added anhydrous 1,4-dioxane (15 ml). The flask is purged with argon
and sealed. The mixture is stirred at 130°C for 18 hours, cooled to ambient
temperature and then water (20 ml) and ethyl acetate (20 ml) are added. Solid is
removed under vacuum filtration. The filtrate is extracted with EtOAc (20 ml x 2).
The organic layers are combined, washed with aqueous HCI (5%, 20 ml) and
saturated NaHCQOj3 (20 ml). It is dried over MgSQy,, and concentrated. The residue is
purified by silica gel column chromatography (EtOAc/Hexane, gradient) to give 4'-
cyano-6-methyl-biphenyl-3-carboxylic acid methyl ester 2; LC-MS m/z: 252.1 (M+1).

[0060] Step 3: To a solution of 4'-cyano-6-methyl-biphenyl-3-carboxylic
acid methyl ester 2 (2.56 g, 10.3 mmol) in 1,4-dioxane-H,0 (1:1 mixture, 20 ml) is
added NaOH (1.22 g, 30.2 mmol)). The reaction is stirred at ambient temperature for
24 hours. To this mixture is added aqueous HCI (1 N, 36 ml) and it is then extracted
with ethyl acetate (40 ml x 3). The organic layers are combined, dried over anhydrous

Na,SO,. The solver is removed. The solid obtained is washed with small amount of
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Addi ti onal Processes for Making Conpounds of the Invention [0045]A
conpound of the invention can be prepared as a pharmaceutically acceptable
aci d addiwpanoslizoiby reacting the free base form of thectarspaands2ezth a
pharmaceutically acceptable inorganic or organic acid. Alternatively, a
pharmaceutically acceptabl e base addition salt of a conpound of the

I nvention can be prepared by reacting the free acid form of the conpound

with a pharnmaceutically acceptable inorganic or o%ani Cc base.
[ 0046] Al t erdatoPide gnd tihdrieddp give ot -Ryngfo-DeBY cuphsBYIntisbPvtinecid Avéht i on can
be prepar edyug @SEl5S P84 dhenss 2kl mg, 78 &l AHSy, s .4 AL &Y, 1B gies.

7.75(d, 1 H,J = 1.2 Hz), 7.61 (d, 2 H, J = 8.0 Hz), 7.48 (d, 1 H, J = 8.4 Hz), 2.29 (s, 3
H); LC-MS m/z 238.1 (M+1).

[0061] Step 4: To a suspension of 4'-cyano-6-methyl-biphenyl-3-carboxylic
acid 3 (40 mg, 0.17 mmol) in anhydrous methylene chloride (5 ml) is added 2 drops
of DMF. Then oxalyl chloride (32 mg, 22 ul, 0.25 mmol) is added. The mixture is
stirred at ambient temperature until it turns clear. After that, it is concentrated, re-
dissolved in anhydrous methylene chloride (3 ml), and added to a solution of 4-
(morpholine-4-sulfonyl)-phenylamine (61 mg, 0.25 mmol) and triethylamine (34 mg,
47 ul, 0.33 mmol) in methylene chloride (2 ml). The mixture is stirred for 2 hours,
concentrated and the residue is purified by preparative mass triggered HPLC (Cys
column, eluted with CH3CN-H,O containing 0.05% TFA) to give 4'-cyano-6-methyl-
biphenyl-3-carboxylic acid [4-(morpholine-4-sulfonyl)-phenyl]-amide: "H NMR
(DMSO-dg) 6 10.64 (s, 1 H), 8.07(d, 2 H, J =8.8 Hz), 7.97 (d, 2 H, ] = 8.4 Hz), 7.95
(d,1H,J=88Hz),7.89 (s, 1 H), 7.43(d,2H,J=8.4Hz),7.67 (d,2 H, ] = 8.8 Hz),
7.53(d,2 H,J=28.8 Hz), 3.63 (m, 4 H), 2.84 (m, 4 H) 2.32 (s, 3 H); LC-MS m/z:
462.1 (M+1).

Example 2
4'-cyano-6-methyl-biphenyl-3-carboxvlic acid [6-(2,6-dimethyl-morpholin-4-yl)-

pyridin-3-yl]-amide
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[0047] The free acid or free base fornms of the conpounds of the invention
can be prepared fromthe correspondi ng base addition salt or acid addition
salt fromyvonespBcioivel y. For exanpl e a conpound of the iPovarsteodnes2n2 an aci d
addition salt formcan be converted to the correspondi ng free base by
treating with a suitable base (e.g., amoni um hydroxi de sol ution, sodium
hydr oxi de, and the like). A conpound of the invention in a base addition
salt formcan be converted to theogarsxgspondi ng freelageid by treating with
a suitabl e acicd(es,g., hydrochtaqric I d,~ &} C.H)rac[ 004 ounds of the

i nvention in unoxj 'géd formean be prepared Tyem N-oxid 5 of conpounds of
the invention by treati'ngwth a reduci ng agent (e.g., sﬁ?gur sul fur

di oxi de, trlphenyl phosphlne | it hi um borohydride, sodiu or ohydri de,
phosphor us trichl'oride, tTibromde, or the like) in a suitable inert
organi c solvent (e.g. acetonitrile, ethanol, aqueo@s di oxane, or the |ike)
at 0 to 80C. [0049]Prodrmg derivatives of the co nds of the invention
can be prepare y met knomm to those of ordl y skill in the art
(e.g., for furt odet ai ulnrerNC 1 94), Bioorganic and

Nbdrcrnal Cheﬁrstrg—tetters xanple appropriate
prodrugs can b&prepdred by react ,g;p a T6Hele ?%@tr
n

c und of the
invention with a suitabl e carbanyl

e

g HGEMER. g., A, DY

acyl oxyal kyl car banochl ori dat e, par -ni t rophenyl carbonate Biithe like).
0

[ 0050] Prot ected derivatives of t he conpounds of the inventi can be
Example 2
[0062] Step 1: To a solution of 2-chloro-5-nitro-pyridine 4 (2.38 g, 15 mmoL)

and cis-2,6-dimethylmorpholine (1.73 g, 15 mmoL) is added K,COs (4.14 g, 30 mmoL).
The mixture was heated at 50°C overnight. After concentration, the residue is partitioned
between EtOAc and water. The EtOAc layer is dried over anhydrous Na,SO,4 and
concentrated to give crude product 6 as a yellow solid. The crude product is used directly

in next step without further purification. LC-MS m/z: 238.1 (M+1).

[0063] Step 2: The above crude material 6 is hydrogenated in the presence of
Pd-C (0.2 g) in MeOH (100 mL) under hydrogen over 10 h. The suspension is filtered
through celite and the filtrate is concentrated to give the crude product 7 as a dark brown
oil which is used directly in the next step without further purification. LC-MS m/z: 208.1
(M+1).

[0064] Step 3: To a solution of 3-bromo-4-methyl benzoic acid (108 mg, 0.5
mmoL), 6-(2,6-Dimethyl-morpholin-4-yl)-pyridin-3-ylamine 7 (104 mg, 0.5 mmoL), amd
HATU (190 mg, 0.5 mmoL) in dry DMF (5 mL) is added triethylamine (139 uL, 1.0
mmoL) dropwise. The resulting mixture is stirred at room temperature for 2 h. After
concentration, the residue is partitioned between EtOAc and water. The organic layer is
dried and concentrated to give the crude product. The final compound is purified by flash
column chromatography using 50% EtOAc in hexane as eluent to give 8 as a white solid.

LC-MS m/z: 404.1 (M+1).
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made by means known to those of ordinary skill in the art. A detailed
description of techniques applicable to the creation of protecting groups
and t hei rwoenwwvigi2oean be found in T. W G eene, "ProtecPCmg/SaoupRt n
Organic Chem stry", 131d edition, John Wley and Sons, Inc., 1999.

[ 0051] Compounds of the present invention can be conveniently prepared, or
formed during the process of the invention, as solvates (e.g., hydrates).
Hydrat es of conpounds of the present invention can be conveniently prepared
by recrystallization froman aqueous/organic solvent m xture, using organic

sol vents sugbssys di oXi §ep §:0¢ FBRHEEOL LRSNAT PERLNARN (1B9Q5R] Camspunds of the

i nvention can be pr epared as their individual stereolsonmers by reacting a
racem ¢ ni x3-brewmody-(xBe- Cbl@?tbx:ltlmﬁplmltlﬁ yarpyopinicd]-#yetiot-bepeantids®(40i ng agent to

forma pair 01;? I%Lngﬁ%g(?@ g??y ! ARy anSNazéﬁE@%ﬁ%ﬁﬁgéBQ n&mcff) ?I ast ereoners

and recoverim re enan i omers reso ion of
enant i oner Scoﬁﬂhlecﬂ)ﬁ)libafsl’ylstelﬁ obtetuenssiOrzgnioudivedat (0 alStaad ebaer (0®5adni vat i ves of
t he conpound nventjon, dis ci bI c_o | exes are Freferred (e.qg.,

of th
crystalli ne‘sg?a&‘ét%]r 0 die’”cm’§5ﬂ“ta§‘) tra SR dMEEHEt physi cal

properties {ifiedwithMROAL NG R NEHS aqLQQl!lsl lhﬁgls@%dafeﬁ with GO, Ithd dRsbinei€act i Vi ty,
etc.) and can be readily separated by taking advantage of these

di ssi mi | ar i ¢easé layPRis vabled péth donerd C@%?ﬁnttﬁéedé@gia‘? e egddpprodust wielt isgr aphy, or
preferably, ig@%pp@%@%:ﬁ%{nﬁs%%?' Wb %L&ﬁg @él%ﬁselul?e%%% ¢pe dﬁ'd ferences in

solubility. etenant I o t’hen recovered, along with the
resol vi ng a@euammgmwswmmgm 4:a;b/amseiamsthylh>mheuw>modrbnqﬂlc nag (d-©2.6- n

racerni zati A nor t | | ed. de i ques applicable to
t he resol ut @ﬁh}‘ﬁm@?l@rh@g g@ds ifﬁﬁﬁdgﬁwg gﬁ?%ﬁ@ff racem ¢ m xture can
be found in Jean Jacques, Andre Collet, Sanmuel H W Ilen, "Enantioners,

Racemat es and Resol utions”, John Wley And Sons, Inc., 1981. [0053]In
sumary, t H80€dnpoundsBbrePRyingiteprpcediss frscrikeddn iy abovsesumRles. using

appropriate starting materials, the following compounds of Formula I, as identified in

Table 1, are obtained.

Table 1

Compound Structure Physical Data
Number MS (m/z)

LC-MS m/z
411.2 (M+1).
3
LC-MS m/z
416.2 (M+1).
: U
\

LC-MS m/z
400.2 (M+1).
N
: O ]
~o
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whi ch invol ves: (a) those of reaction schene I; and (b)
optionally converting a conpound of the invention into a pharmaceutically
accept ablwo=ad 131201 (c) optionally converting a salPCTfuseon7068202
conmpound of the invention to a non-salt form (d) optionally
converting an unoxidized formof a conmpound of the invention into a

phar maceutical | y acceptabl e N oxi de; (e) optionally converting an
N-oxi de form of a conpound of the ven'Hl on_to its unoxidi zedsher m

(f) optionally resolving an indi of a corrpounéi‘g?)f"’”t he
invention froma@a m xture of i ¢

(53

(A

LC-MS m/z
H 413.2 (M+1).

LC-MS m/z
416.2 (M+1).

/ LC-MS m/z
—N 451.2 (M+1).

/ LC-MS m/z
—N 437.2 (M+1).

10 O

/ LC-MS m/z
—N 449.2 (M+1).

' (2

—0 LC-MS m/z

438.2 (M+1).
12 O

—Q LC-MS m/z

438.2 (M+1).
13 O
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(g) optionally converting a non-derivatized conmpound of the invention into

a pharmaceutically acceptabl e prodrug derivative;

and

(h) optionally

converti nyoaopvidoug derivative of a conpound of the i neemtuiseon7ines20t s
non-derivatized form [O0055]1nsofar as the production of the starting

materials is not particularly described,

t he conpounds are known or can be

prepared anal ogously to nethods known in the art or as disclosed in the

Exanpl es herei nafter [0056]-©0e of skil
above transformations are onl
t he conpounds of the present

can simlarly bé used.

15

16

17

18

19

20

21

HN— DN
=N

29

inthe art will
\epresentative of nethods f&f2ffreparati on of
anti on, and that other well known nmet hods

appcesiat e that the

LC-MS m/z
4241 (M+1).

LC-MS m/z
404.2 (M+1).

LC-MS m/z
418.2 (M+1).

LC-MS m/z
418.2 (M+1).

LC-MS m/z
431.2 (M+1).

LC-MS m/z
431.2 (M+1).

LC-MS m/z
417.2 (M+1).



Exanpl es [0057] The present
limted, by the follow ng exanpl e that

conmpoundswof2o00zormel a |

according to the invention.

i nvention is further exenplified, but not
illustrates the preparation of

PCT/US2007/068eanpl e 1

4' - cyano- 6- et hyl - bi phenyl - 3-car boxyl i cl4-norholitle-4-sulfon - hen - amde

CN

22

23

24

25

26

27

28

29

30

LC-MS m/z
416.2 (M+1).

LC-MS m/z
430.2 (M+1).

LC-MS m/z
432.2 (M+1).

LC-MS m/z
429.2 (M+1).

LC-MS m/z
462.2 (M+1).

LC-MS m/z
454.1 (M+1).

LC-MS m/z
420.2 (M+1).

LC-MS m/z
420.2 (M+1).

LC-MS m/z
420.2 (M+1).



WO 2007/ 131201PCT/ US2007/ 068292 [0058] Step 1: To a sol ution of
3-i0do-4-net hyl -benzoic acid (10.0 g, 38.2 mmol) in nethanol (70 mM) is
added comwenno7atsemisul furic acid (0.5 nl). The reacti onprirsusaee/osRIheat ed
at 70C for 48 hours, cooled to room anbient tenperature and then
concentrated. After that, ethyl acetate (100 ml) and aqueous NaHCO3
(saturated. 100 ml) solution are added to the residue. The organic |ayer is
separ ated and washed agai ncwi t h aqueous NaHCOL urat ed, L&Q8mal )
sol ution. The organic |ayer parat gd, dgied over anhydf6as"Na3so4 and
concentrated taiyield 3-i ogo-< t hyl - penZ0i i methyl ester 1. It is
used without further purification G step. 1H NMR (400 MHz,
DMbO-d6) 38.31 (s, 1 H). 7.87 (d- . H=8.4 Hz). 7.48 (d, 1 H J =28.4
Hz), 3.85 (s, 3 H, 3.35 (s._3H); LCM mz: 27770\( Mtl). g@@%ﬁEStep 2: To
a round- bottom fl ask cont d 3-i odo- 4- methylt béehzoi c_actd"iBthyl ester
(1.38 g, 5.00 ngol), 4-cyapoOp | bor or@ ¢ I w —10 g, 7.48 mmol)
pal | adi um acetate (168 ny, 2- cycl ohexyl phosphi no) bi phenyl
(0.526 g, 1.50 mmol ) and pé% oere (0.870 g, 15.0 mmol ) i s added
anhydr ous 1, 4-di oxane (15 sk 1s purged with ar gon and seal ed.

r 18 hours, cool ed to anbjghR,’fenperature
acetate (20 nil) are added. Solid is

The fil te+s.extracted with Et0Ac (20
Qb , ged w th aqueous HCl (5% 20
IS ie er My504, and
el

i ed®by silica cqunnLchqpatography
'- cyano-6- h I-biphenmi§3$§arboxylic

( ML) NNO060] Step 3: To a sol ution of
HNEN\=N

LC-MS m/z
442.2 (M+1).
N N
: D3 L
AN

—
=y
@D
3.
X
—
c
-
@D
0]
(0)]
—
-
-
@D
o
Q
—
[EEN
w
C3
— O

renoved under vgcuum filtrat NoH.
m x 2). The organic |layers are
m ) and saturated NaHCO3 (20 -t
concentrated. The residue
(Et OAc/ Hexane, gradient) to Qs
acid nmethyl ester 2; LC M i nk

LC-MS m/z
428.2 (M+1).
e
36 HN =N
S
LC-MS m/z
442.2 (M+1).
Q_ O
37 HN"N\=N
a
LC-MS m/z
428.2 (M+1).

/izjsr/£:::>
38 O HN —=N
LC-MS m/z
414.2 (M+1).
) QT o i)
LI
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acid nethyl ester 2 (2.56 g, 10.3 nmmol) in 1, 4-di oxane-H30 (1:1 m xture, 20
m) is added NaOH (1.22 g, 30.2 nrnol)). The reaction is stin-ed at anbi ent
t enper at we 2bewi132bihours. To this mxture is added aque®us/usBIO7(d82by 36 ni)
and it is then extracted with ethyl acetate (40 ml x 3). The organic |ayers
are conbi ned, dried over anhydrous Na2SO4. The solver is renoved. The solid
obtained is washed with snmal|l anount of acetonitrile and air dried to give
41- cyano- 6- et hyl - bi phenyl - 3- gaRboxylic acid 3: 1H NVR ( DMsOmelb)y 67.94 (d,

2 H J=8.0Hz), 7.84 (dd. = 8.4 Hz, J2 = 1.2 Hz),*72¥8)(d, 1 H J

= 1.2 Hz), 7.6 (d, 2 H J = 8. g le , J =8.4 Hz). 2.29 (s, 3
H,; LGMs mz 238.1 (MF1). I Shep ¥ a suspensi on of

4' - cyano- 6- et hyl - bi phenyl - 3- acid 3 O nmg, 0.17 muol) in

anhydr ous net hyl ene chl oriFdeF(S m) is added 2 g;:;s of DMecwmIhen oxal yl

chloride (32 ng, 22 pA 0.2 npul) is added., The mxture i &*3$MPred at
anbi ent tenperature until Ft @
redi ssol ved i n anhydrous net hyke
of 4- (norpholine-4-sul fonyl)-phe
triethylamne (34 ng, 47 1..a, 0733>fmol) in netbylene chlqkjde,(2 m). The
mxture is stirred for 2 heurs “goncentrated anfl the residwe2ivsy.purified by

preparative masg triggered UPhC 4 unyf ed with CH i CN-H20

contai ning 0.05% TFA) to §i i 3 -wai phenyl- 3- car boxylic acid

[ 4- (nor phol i ne-4-sul fonyl) - pheny, ided 1I-1NVR (DMSO-d6) 10.64 (s, | H),
8.07(d, 2 H J =8.8 H), 7.97Kd, 2 H J =8.4 Hz), 7.95 (dwskzH, J = 8.8

. N t, it is concentrated,
o | m ), and added to a sol ution
g(lrrg, 0.25 mmol ) and

Hz), 7.89 (s, 1 H), 7.43 (d, 8.4 Hz), 7.6% (d, 2 #2012 8.8 Hz),
7.53 (d, 2 H J = 8.8 Hz), , 284 NmM /4 H) 2.32 (s, 3 H;
LC- M5 mz: 4624 (Mkl). Exanfl a@m& yl - bi phenyl - 3- car boxyl i ¢
acid 16-(2.6-di net hyl - rpl):h NS

H

LC-MS m/z

@]
\ LC-MS m/z
(@] O 430.2 (M+1).

/ LC-MS m/z
@] 446.2 (M+1).
“° —0 HN— N NQ
Wathe
@)

47 F

E O LC-MS m/z
0 470.2 (M+1).
SRS O
N ™

LC-MS m/z
F 470.2 (M+1).
F>< o NN
48 O I
F N A
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pyridi n-3-01-am de 4567 ON [0062] Step 1: To a solution of
2-chloro-5-nitro-pyridine 4 (2.38 g, 15 nmolL) and

ci s- 2, 6- dvoeoéwismmi phol i ne (1.73 g, 15 mmol) is added | EeC@32qnd/0dstoy, 30
mmoL) The m xture was heated at 50C overnight. After concentration, the
residue is partitioned between Et0Ac and water. The EtOAc |ayer is dried
over anhydrous Na2504 and concentrated to give crude product 6 as a yellow
solid. The crude product is d directly in step Wi t hous mkurt her

purification. LC-Ms in/z: 2 (N%l)o [ 0063 2: The abév&+erude
material 6 is hydrogenated i g =.en mf

H
LC-MS m/z

/@/NCO 403.2 (M+1).
50 O HN

\ LC-MS m/z
0 O 403.2 (M+1).
51 / \
HN N O
O —

(\O LC-MS m/z
460.2 (M+1).

52 \N/\/O
g

\ LC-MS m/z
/N O 416.2 (M+1).
53 /N
HN N O
O —

F. LC-MS m/z

O o 391.2 (M+1).
@] N
54 /©/ \)
N
)
LC-MS m/z
O o [/\o 391.2 (M+1).
55 F @/N\)

LC-MS m/z
O o //\O 391.2 (M+1).
: o
F O N
H
0 LC-MS m/z

4252 (M+1).

N N
: o

33



Pd-C (0.2 g) in MeOH (100 nL) under hydrogen over 10 h. The suspension is
filtered through celite and the filtrate is concentrated to give the crude
product Avao@/daaok brown oil which is used directly i nrPChaS2@R6RDED

wi t hout further purification. LGC-Ms ink: 208.1 (M+l). [0064] Step 3: To a
solution of 3-brono-4-nethyl benzoic acid (108 ng, 0.5 mmol),

6- (2, 6- D met hyl - nor phol i n-4-y1)-pyridin-3-ylamne 7 (104 ng O 5 nunolL), and
HATU (190 ng, 0.5 mmolL) i N DMF (5 nl) is added triethyllamne (139 ul,
1.0 mmoL) dropwi se. The reggl( ing mixture is stirred at rotht tMehperature
for 2 h. After concentrati Nt he residue is parméoned bet ween Et OAc and
wat er. The orgagic |ayer is driand con;@ﬂf\‘eﬁuto gi ve the crude
product. The final conmpound is~Nu fi edHY sh col um chr onat ogr aphy

usi ng 50% Et OAc i n hexane as el uent Nve 8 as a white solid. LCGMs in/z:
404.1 (M+1). WD 2007/ 131201PCT/
4- cyanophenyl boronic acid &g, 0.12 mml),//\ LC-MS m/z

3-brono- N-16- (2, 6-di net hyl - hol i n-g-y0-gyr j(di 1 3-y11- 4- #ét HyV- benzami de
8 (40 ny, 0.1nmml), Pd(PPI 13)Z W] meP;i and Na2CC8 (42 ng, O 4
mmol ) in a conbi ned sol vent & olwene (0.2 nL) and water (0.2 niL)
and ethanol (0.05 mL) is heated af 140C under m crowave irradiation for 30
mn. The reaction nmixture is i Nyted with Et0Ac wat er . o THR"Aqueous
layer is extracted with Ef @AeNHe co -i’ QIW(% | ayer 1s washed with
bri ne and concentrated to give thg .a:p@ ich is purified by
preparative mass triggered HPLC L& colgymy™ el uted with CH CN- H20
containing 0.05% TEA) to give 4'-cyano-6-net hyl bi@henyl - 3-casbhexylic acid
1642, 6- di met hyl - nor phol i n¢g-y1) - pyri di n-3- yii- a\nﬁe. LC MB3PHIFY: 427.2

(MH1) . o O o LJ/N
SN
H
LC-MS m/z

N\\ 411.2 (M+1).
WS en
62 ,
N AN
LC-MS m/z
Na N //\O 413.2 (M+1).

N = N\)"
63 O HNT X ) ”

Na. LC-MS mvz

N 397.2 (M+1).
Qg oy
64 I
N \
LC-MS m/z

O 5 N [\’:\/l 399.2 (M+1).
65 ]
N

LC-MS m/z
N~ 412.2 (M+1).

66 O HN(\/DT e
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[ 0066] By repeating the procedures described in the above exanpl es,

appropriate starting materials, the foll ow ng conpounds of Fornmula I, as

usi ng

i dent i fi ewtOi2no7Tiaioe 1, are obtai ned. Table 1 Conpound Negwas2@7oes2bur e

Physi cal

Dat a

67

68

69

70

71

72

73

74

75

G

OO

Iz
O

.

O O
o
¢

>

O
Iz

J

O,
Oo
ey
o C

/
O
=

HN

O i
b
o

W,

N\\ OO
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LC-MS m/z

398.2 (M+1).

LC-MS m/z

416.2 (M+1).

LC-MS m/z

432.1 (M+1).

LC-MS m/z

4761 (M+1).

LC-MS m/z

412.2 (M+1).

LC-MS m/z

466.2 (M+1).

LC-MS m/z

385.2 (M+1).

LC-MS m/z

389.1 (M+1).

LC-MS m/z

419.2 (M+1).



MS (mz) LCGMS n,/z 411.2 (W). LCGMS n,/z 416.2 (W). LC-MS m/z 400. 2
(W)
WO 2007/131201 PCT/US2007/068292

LC-MS m/z
=
76
N

LC-MS m/z
460.2 (M+1).

oA
A S
g SUSWOL
N
N\ LC-MS m/z

A A ,NQ 446.1 (M+1).
oSS Fen
78 0
N

Nao LC-MS m/z

N 427.2 (M+1).
Qg o
79

LC-MS m/z
\ 427.2 (M+1)

@]
LC-MS m/z
AN 411.2 (M+1)
. &
HN 7/ N\ ND
(O =
@]
—0 LC-MS m/z
434.2 (M+1)

Y
82

LC-MS m/z
0] 444.3 (M+1)
83 O
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84

85

86

87

88

89
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LC-MS m/z
458.3 (M+1)

LC-MS m/z
450.2 (M+1)

LC-MS m/z
430.2 (M+1)

LC-MS m/z
460.2 (M+1)

LC-MS m/z
464.1(M+1)

LC-MS m/z
524.1 (M+1)

LC-MS m/z
502.3 (M+1)



WO 2007/131201 PCT/US2007/068292
— LC-MS m/z
3 / N 508.2 (M+1)

LC-MS m/z
427.2 (M+1)
92
HN4<\:/)—N

LC-MS m/z
432.2 (M+1)
% U v
LC-MS m/z
470.2 (M+1)
94
HN@ \_<
LC-MS m/z
F 0 486.2 (M+1)
F
. O
=N /—(
O HN4<\:/)7N 0
@] 3
(\O LC-MS m/z
413.2 (M+1)
NN,

N Ly
% N AN

LC-MS m/z
464.1 (M+1)

38



WO 2007/131201 PCT/US2007/068292

LC-MS m/z
514.1 (M+1)

98

LC-MS m/z
503.3 (M+1)

99

LC-MS m/z
503.3 (M+1)

100

LC-MS m/z
562.3 (M+1)

101

LC-MS m/z
546.3 (M+1)

102

LC-MS m/z
600.3 (M+1)

103

LC-MS m/z
560.3 (M+1)

104
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LC-MS m/z
560.3 (M+1)

105 =N
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H
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N
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H

107 /_O

108 F*
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7
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109 O @r\N \N/
HN \ / N\\)/\©
CI ©

N
110 F Q
/F N
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LC-MS m/z
503.3 (M+1)

LC-MS m/z
546.2 (M+1)

LC-MS m/z
586.2 (M+1)

LC-MS m/z
545.3 (M+1)

LC-MS m/z
604.2 (M+1)
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[ 0067] Compounds of the present invention are assayed to evaluate their
capacity to inhibit the hedgehog signaling pathway. Gi-Luc Reporter Assay

for Hh Pawvbwayr/i3mdeibition PCT/US2007/068292
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[ 0068] Mouse TMB cells (obtained from Anmerican Type Cul ture Coll ecti on,
ATCC, Manassas, VA) are cultured in DMEM F12 nedi um (G bco/ |l nvi trogen

Car | sbad,wGApoupplienent ed wit h 5% heat inactivated hor eTaseanTioes2d2 2. 5%
FBS (G bco/l nvitrogen, Carlsbad, CA ), 50 unit/nL penicillin and 50 pg/nL
of streptonycin (G bco/lnvitrogen, Carlsbad, CA) at 37Cwith 5% CO, in air
at nosphere. TM3 cells were transfected with pTA-8xAdi-Luc reporter plasmd.
A stably transfected clone terned TWHh-12 was sel ected. TMdbwmd@:zcl one
showed good response to Si stinulation. To eval uate t he*€&8G8 of the
ant agoni sts, 8000 TiHh- 12 s were plated intoféagh wells in 384-well
plates with 50%°DVENI/ F12 i elunlsupp nteth\w t % FBS. After 12 hours,
Hh pathway is activated by a nAnt Mouse Shh protein (expressed
in E.coli, 8 pg/nL) or by ad& ng “;- agoni sts. The testing conpounds are
added into plates wthygifferent concentrations. Aften 48 hewss. the
firefly luciferase |uciflerase activities are assayedﬁggth pHe MBhi ght - GbTM
Luci ferase Assay Syste onega Madi son, ﬁ 0 i s neasured when
the effect of tihe conpoune reduces the | esc signal by 50% Toxicity
of these conpounds are eval)ua edNrﬁi?Qh% S Using Cell Titer G o assays
or by TM3-Luc cell line w el tab transfected with a constitutive
| uci f erase expression vegtor)y. [0069] Conpounds of Fornula I ejerably have

an EC50 of |ess than SOOn%VI nore preferable |ess Ghan 20 Mn)
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Cvto-toxicity Assay [O0070]A cytotoxicity assay is perfornmed to conpare the
effects of a conpound of the invention on inedulloblastoma cells (Daoy

cell s), basaboxwhiioicarci noma cells (TE354.T cells) and eomtusedo7mes2bs ( hurman
normal fibroblast) according to the follow ng procedure: [0071] Daoy cells

(rmedul | obl astoma cell line) are purchased from ATCC, and cultured in
M ni mum essential nedium (Eagle) with 2 nmM L-gl ut am ne and Earle's BSS
adj usted to contain 1.5 g/L sodium bi carbonat e, nMN1 noipessential am no

acids, and 1.0 m VI sodium pyruvate and 10‘V FB \ay 37C wi t 28900, in an
air atnosphere. [0072] TE354.T cells (fromg ¢vcultured in Dul becco's
nodi fied Eagle' s medi um wi E><o4 d\l L- gl uﬁ’\zli fetal bovine serum and10% of
FBS.
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[ 0073] Nor mal human dernmal fibroblast cells (Clonetics) are cultured in

Fi brobl ast G owh Medium (C onetics). [0074] Each of the above cell |ines
are i ndepeodeitizy2oseeded into 96-wel |l plates and cul t ur edTius2@70es292 t y of
5, 000-10, 000 cells/well. A conmpound of the invention, at different
concentrations, is added into the cell cultures. After 2 days, the cell
viability is evaluated with Cell Titer-d o Lum nescent Cell Viability Assay
Kit (Promega) follow ng thepmanufacturer's protocol. The cebMswiability is
directly measured by |umi pescgnt signaling and EC50s are méd$tEd when the
signal is inhibited 50% WO-209# 131201PCT/ US2007/ 068292 [0075] Conpounds of
Formul a | prefepably have an KC50 of | ess than 500mM nore preferable |ess
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[0076] 1t is understood that the exanples and enbodi nents descri bed herein
are for illustrative purposes only and that various nodifications or
changes iwol2oghisi1zomer eof will be suggested to persons skecriusdoornet2be art
and are to be included within the spirit and purview of this application
and scope of the appended clains. Al publications, patents, and patent
applications cited herein are hereby incorporated by reference for al
purposes. W Claim 1.A conpound of For [: 110.1 R2 RARBs mz

562.2 (M+1)
@)
F><F
150 ~a
N | (@]
F
« (iN g
| \)
= N
LC-MS m/z
547.2 (M+1)
° R
F
151 N7 | NH O OX
F
N
F LC-MS m/z
484.2 (M+1)

F+O
F
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O
F
F+O
F o LC-MS m/z
153 N s 486.2 (M+1)
- / \
O HN N\ / N O
0 2

[0067] Compounds of the present invention are assayed to evaluate their capacity

to inhibit the hedgehog signaling pathway.

Gli-Luc Reporter Assay for Hh Pathway Inhibition

[0068] Mouse TM3 cells (obtained from American Type Culture Collection,
ATCC, Manassas, VA) are cultured in DMEM/F12 medium (Gibco/Invitrogen, Carlsbad,
CA) supplemented with 5% heat inactivated horse serum and 2.5% FBS
(Gibco/Invitrogen, Carlsbad, CA ), 50 unit/mL penicillin and 50 pg/mL of streptomycin
(Gibco/Invitrogen, Carlsbad, CA ) at 37°C with 5% CO, in air atmosphere. TM?3 cells
were transfected with pTA-8xGli-Luc reporter plasmid. A stably transfected clone
termed TMHh-12 was selected. TMHh-12 clone showed good response to Shh-N

stimulation. To evaluate the IC50s of the antagonists, 8000 TMHh-12 cells were plated
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R6R7 1-1 R3 0 Y2 RO in which: Y,and Y2 are independently selected fromN
and CRIo; wherein RLO is selected from hydrogen, halo,

di et hyl awbdreoe7esimxy, Cl_6al kyl , hal osubsti t ut ed- C1_6al lpgir/usainrmes2RDX Yy,
hal osubsti t ut ed- Cl. . 6al koxy and - ONRI oaRl ob; wherein Ri o, and R108 are

I ndependent|ly sel ected from hydrogen and Cl1_6alkyl,;

into each wells in 384-well plates with 50% DMEM/F12 medium supplemented with 2%
FBS. After 12 hours, Hh pathway is activated by adding recombinant mouse Shh protein
(expressed in E.coli, 8 ng/mL) or by adding Smo agonists. The testing compounds are
added into plates with different concentrations. After 48 hours, the firefly luciferase
luciferase activities are assayed with the Bright-Glo™ Luciferase Assay System
(Promega, Madison, WI). The ICs, is measured when the effect of the compound reduces
the luminescence signal by 50%. Toxicity of these compounds are evaluated in TM3 cells
using CellTiter Glo assays or by TM3-Luc cell line (a TM3 cell stably transfected with a
constitutive luciferase expression vector).

[0069] Compounds of Formula I preferably have an ECs, of less than 500nM,

more preferable less than 200nM.

Cyto-toxicity Assay

[0070] A cytotoxicity assay is performed to compare the effects of a
compound of the invention on medulloblastoma cells (Daoy cells), basal cell
carcinoma cells (TE354.T cells) and control cells (human normal fibroblast)
according to the following procedure:

[0071] Daoy cells (medulloblastoma cell line) are purchased from ATCC, and
cultured in Minimum essential medium (Eagle) with 2 mM L-glutamine and Earle's BSS
adjusted to contain 1.5 g/L. sodium bicarbonate, 0.1 mM non-essential amino acids, and
1.0 mM sodium pyruvate and 10% FBS at 37°C with 5% CO; in an air atmosphere.
[0072] TE354.T cells (from ATCC) are cultured in Dulbecco's modified Eagle's
medium with 4 mM L-glutamine fetal bovine serum and10% of FBS.

[0073] Normal human dermal fibroblast cells (Clonetics) are cultured in
Fibroblast Growth Medium (Clonetics).

[0074] Each of the above cell lines are independently seeded into 96-well plates
and cultured to a density of 5,000-10,000 cells/well. A compound of the invention, at
different concentrations, is added into the cell cultures. After 2 days, the cell viability is
evaluated with Cell Titer-Glo Luminescent Cell Viability Assay Kit (Promega) following
the manufacturer’s protocol. The cell viability is directly measured by luminescent

signaling and ECsys are measured when the signal is inhibited 50%.
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Riis selected from hydrogen, cyano, hal o, Cl_6al kyl, hal osubstituted-Cl-

6al Il cyl, C _ol koxy, hal osubstituted-Cl6al koxy, dinethyl-am no,

Cl_6al kylweubd7arsyiorand 03. sheterocycl oal kyl opti onal | yPpewhmstoozotsd2 wi t h up
to 2 Chol kyl radicals; Rand R5 are independently selected from hydrogen,
cyano, halo, C _ 6al kyl, hal osubstituted-d _6al kyl, Cl_6al koxy,

hal osubsti t ut ed- Cl. 6al koxy and di net hyl am no; R3and R4 are independently
sel ected from hydrogen, halo, cyano, C. sal kYl, hal osubstituted-Cl6al kyl,
C1_6al koxy @ABIhal osGBEpndt Sdotsulpbirrlgsaiy have an ECs of lesthipi WPMar e

i ndependentlhyre§gke@ﬂngssftﬁag%Mr ogen, chloro, fluoro,

[0076] It is understood that the examples and embodiments described herein
are for illustrative purposes only and that various modifications or changes in light
thereof will be suggested to persons skilled in the art and are to be included within the
spirit and purview of this application and scope of the appended claims. All
publications, patents, and patent applications cited herein are hereby incorporated by

reference for all purposes.
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brono, Chol kyl, hal osubstituted-C _6al kyl, Chol koxy and

hal osubst,j t ut ed- Cl4al koxy; with the proviso that R6 and R7 are not
bot h hydrogen; Rsis selected from hydrogen, halo, Cl.6alkyl,

hal osubsti t ut ed- Cl4al kyl , C1. 6al koxy and hal osubsti tut ed- C1_6al koxY;
is selected from-S(0)2R11, -ORIIl,-NRi zaRi a, and -R11; wherein Rl1l is
selected fromaryl, cycloal kyl, heterocycl oal kyl or any one of

t hi onor phol i no, sul fononor phol i no, sul fanonor phol i no, norpholi no,
cyclohexWWstﬁmnyl azepan- I-yI 2- oxopi perazi n-1-yl,
1,4-oxazepan-4 plperldl etrahydroZH—pyran-4-yI,

pi peridin-3-yl, plpe IBOB@%F%P idi nyl and 1, 4-di azepan-1-y1; Ri12.
and Rub are independently sel ected fromC _ol kyl and

hydr oxy- substi tut ed- G _oal kyl ; Ry

Ry R3
R Ry
Iy
T
o
Y

in which:

Y, and Y; are independently selected from N and CRo; wherein R is
selected from hydrogen, halo, dimethylamino-ethoxy, C,salkyl, halosubstituted-C,_galkyl,
Cisalkoxy, halosubstituted-C salkoxy and -ONR o.Rop; wherein R g, and Ry, are
independently selected from hydrogen and C, salkyl;

R, is selected from hydrogen, cyano, halo, C,alkyl, halosubstituted-C,_
salkyl, C\.¢alkoxy, halosubstituted-C, salkoxy, dimethyl-amino, C,salkyl-sulfanyl and C;.
sheterocycloalkyl optionally substituted with up to 2 C,_salkyl radicals;

R, and R; are independently selected from hydrogen, c¢yano, halo, C,.
salkyl, halosubstituted-C,salkyl, C,salkoxy, halosubstituted-C,.calkoxy and
dimethylamino;

Ry and R, are independently selected from hydrogen, halo, cyano, C,.
salkyl, halosubstituted-C, galkyl, C,salkoxy and halosubstituted-C, salkoxy;

R and R are independently selected from hydrogen, chloro, fluoro,
bromo, C, salkyl, halosubstituted-C_¢alkyl, C,salkoxy and halosubstituted-C_salkoxy;
with the proviso that R¢ and R; are not both hydrogen;

Rg is selected from hydrogen, halo, Cy.salkyl, halosubstituted-C, salkyl,
C.salkoxy and halosubstituted-C, salkoxy;

Ry is selected from —8{O):R,,, —“OR;, -C{O)R;, -NR3,R 2, and -R,;

wherein Ry, is selected from aryl, cycloalkyl, heterocycloalkyl or any one of
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wherein said aryl, cycloallcyl and heterocycl oal kyl of 129 can be
optionally substituted with 1 to 3 radicals independently sel ected
from G _oal kyl, hal osubstituted-Cl. 6al kyl, C _ol koxy,

hal osubstituted- G _oal koxy, C6_10aryl-004al kyl, C5_, Oheteroaryl -
-sang!, C3_12cycl oal kyl and Co_ohet erocycl oal kyl ; wherein
said aryl -al kyl substituent of RO is optionally substituted with Ito
3 radical s i ndependently selected from hal o, Chol kyl,

hal osubstthtou!?@diol'@m, @btbltoyrlorphﬁilh@a*ﬂ(f@wnorﬂimimmb@h@ltnuice'dolﬁmll, koxy and

met hyl - zin t he utically acceptable s

yclr at et PEBI AL 2hd ePRPBiE s P etrEmacrol Tpentind . Tofidyg

conmpound of-pEhrau M, JipkdtiBLyL Biperazinyl, pyrrolidinyl and 12N@azé2andl-Q; REl Mgt ed from
N and CRIo; wherein R10 is sel ecte(f from hydrogen, net yI, fluoro,

chloro, bhermes indersensalastebian Aoalkylkmd hrdr¢>ﬂfy+subﬁtibltﬁét(hydlkyl
Réand R7 are i ndhe h&R ga%f' arylycyscI%all%crzlta(r:’;&i hgtgrgcr?clmllgyir’l%gﬁgncmqg I}{mhallc hl'oro,

substituted with 1 to 3 radicals independently selected from C,_salkyl, halosubstituted-C,.
¢alkyl, C, alkoxy, halosubstituted-C, salkoxy, Cq.paryi-Cy.qalkyl, Cs.pheteroaryl-Cy.
salkyl, C;acycloalkyl and Csgheterocycloalkyl;

wherein said aryl-alkyl substituent of Ry is optionally substituted with 1 to 3
radicals independently selected from halo, C, salkyl, halosubstituted-C, zalkyl, C,.
salkoxy, halosubstituted-C, salkoxy and methyl-piperazinyl;

and the pharmaceutically acceptable salts, hydrates, solvates and stereoisomers

thereof.

2. The compound of claim 1 in which:

Y, and Y, are selected from N and CR;; wherein R4 is selected from
hydrogen, methyl, fluoro, chloro, bromo, dimethylamino-ethoxy and trifluoromethyl;

R and R; are independently selected from hydrogen methyl, chloro,
fluoro, bromo, trifluoromethyl and methoxy; with the proviso that R and R are not both
hydrogen; and

Rs is selected from hydrogen, fluoro, chloro, methyl and trifluoromethyl.

3. The compound of claim 2 in which: R, is selected from cyano, chloro,
fluoro, methyl, ethyl, t-butyl, propyl, isobutyl, isopropyl, isopropyloxy, butoxy, methoxy,
dimethyl-amino, ethoxy, methyl-sulfanyl, trifluoromethyl, trifluoromethoxy and
piperazinyl optionally substituted with up to 2 methyl radicals;

R, and R; are independently selected from hydrogen, chloro, fluoro,
cyano, methyl, triflucromethyl, isopropyloxy, methoxy, ethoxy, trifluoromethoxy and

dimethylamino; and
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fluoro, brono, trifluoronmethyl and nethoxy; with the proviso that R6
and R7 are not both hydrogen; and Rgis sel ected from hydrogen,
fluoro, chloro, nethyl and trifluoronethyl. 3. The conpound
of claim2 in which: R is selected fromcyano, chloro, fluoro,
met hyl, ethyl, t-butyl, propyl, isobutyl, isopropyl, isopropyloxy,
but oxy, nethoxy, dinethyl-am no, ethoxy, nethyl-sulfanyl,
trifluoronmethyl, trifluoronethoxy and piperazinyl optionally
substituted w tRs up tuod R areinfispendesntt]i selatted fré hyidogeh chlow, madlgpendent | y
sel ected fron1hX rogen, chloro, fluoro, cyano, nethyl,
trifluor SRRV ¥8%br opyl oxy, nethoxy, ethoxy, trifluoromethoxy and
di net hyl am no; and R3and R4 are independently selected from
hydr ogen, chl oro, nethyl,

4. The compound of claim 3 in which Ry is selected from —S{0),R;;, —OR,,, —

C(O)R 1, -NR2,R 2 and —R;; wherein Ry, is selected from thiomorpholino,
sulfonomerpholino, sulfanomorpholino, morpholine, cyclohexyl, phenyl, azepan-1-yl1, 2-
oxopiperazin-1-yl, 1,4-oxazepan-4-yl, piperidin-1-yl, tetrahydro-2H-pyran-4-yl,
piperidin-3-yl, piperazinyl, pyrrolidinyl and 1,4-diazepan-1-yl; R}, and R 2, are
independently selected from isobutyl, hydroxy-ethyl,

wherein said thiomorpholino, sulfonomorpholino, sulfanomorpholino,
morpholino, cyclohexyl, phenyl, azepan-1-yl, 2-oxopiperazin-1-yl, 1,4-oxazepan-4-yl,
piperidin-1-yl, tetrahydro-2H-pyran-4-yl, piperidin-3-yl, piperazinyl, pyrrolidinyl or 1,4-
diazepan-1-yl of Ry can be optionally substituted with 1 to 3 radicals independently
selected from methyl, ethyl, methoxy, benzyl, thienyl-methyl, pyridinyl-methyl,
benzo[d][1,3]dioxol-6-yl and 2,3-dihydrobenzo[b][ 1,4]dioxin-7-yl;

wherein said phenyl or benzyl substituent of Ry is optionally substituted with 1
to 3 radicals independently selected from methoxy, ethoxy, methyl-piperazinyl, methyl,

trifluoromethoxy, chloro, fluoro and trifluoromethyl.

5. The compound of claim 4 selected from N-(6-((2R,68)-2,6-
dimethylmorpholing)pyridin-3-yl)-2-methyl-4'-(trifluoromethoxy)biphenyl-3-
carboxamide, 4'-cyano-6-methyl-biphenyl-3-carboxylic acid [4-(morpholine-4-sulfonyl)-
phenyl]-amide, 4'-cyano-6-methyl-biphenyl-3-carboxylic acid [6-(2,6-dimethyl-
morpholin-4-yl)-pyridin-3-yl]-amide, 4'-Cyano-2-methyl-biphenyl-3-carboxylic acid (6-
azepan-1-yl-pyridin-3-yl)-amide, 4'-Methoxy-2-methyl-biphenyl-3-carboxylic acid (6~
azepan-1-yl-pyridin-3-yl)-amide, 4'-Methoxy-2-methyl-biphenyl-3-carboxylic acid (4-
cyclohexyl-phenyl)-amide, 4'-Methoxy-2-methyl-biphenyl-3-carboxylic acid [6-(2-
methyl-morpholin-4-yl)-pyridin-3-yl]-amide, 4'-Dimethylamino-2-methyl-biphenyl-3-
carboxylic acid (4-cyclohexyl-phenyl}-amide, 4'-Dimethylamino-2-methyl-biphenyl-3-
carboxylic acid (4-morpholin-4-yl-phenyl)-amide, 6-Chloro-4'-dimethylamino-biphenyl-

52



met hoxy and cyano. 4. The conpound of claim3 in which RO is
selected from-S(0)2R11, -OR ', - C(0)12.11, -NRI 2aR12b and -R11
wherein R11 is selected fromthionorpholino, sulfononorpholino,

sul f anonor phol i no, norpholino, cycl ohexyl, phenyl, azepan-I|-yl, 2-
oxopi perazin-|-yl, 1,4-oxazepan-4-yl, piperidin-I|-yl,
tetrahydro-21-1-pyran-4-yl, piperidin-3-yl, piperazinyl, pyrrolidinyl
and 1, 4-di azepan-1-yl; Rua and Rub are independently selected from

i sobutyl ,3- WMKD‘W@H(&% s4oxazepan-4-yl-pjraiire3-pl)-smidd, &- ﬁhlotmﬁ phol i no,

avepan-| - JPoRyER ey S b T s e BT PR e 1y
tetr ahydr@ﬂ&bﬂp&iﬁl@ﬂﬂyﬂmiﬁbqb%bxﬂﬁﬁlc%&yﬁc ¥did (6PizE}f3h- A4 ?}ﬂ[dm -RyhEeldedi nyl

or 1,4- diazepan-| can be optionally subs uted'with 1 to 3
radical s fiﬁble@é’c‘rm@thpwbls@hﬂcﬁt@dwﬁyl@mclldréﬁ Byhethdmipgpholiméyhowdinbenzyl ,

t hi enyl t.hyl i.d n d 01- 6- and

2, 3- dlyhygg% 8%%?%%?[1(11@ th‘%ywp}‘e?ﬁg RobSht aél%@ﬂl%foﬁa@ﬁ?#ghenyl or
benzyl SuRstint3uRimiad, 6Rﬁlldr§4%th&9%lﬂh¥ny§@l3%b£yuéﬁﬁ’d Wlazépal 150 3

radi cal s i ndependently selected from net hoxg et hox

met hyl - pi pyEfazs-dyamidedtFhjaro-4tmethexgrbinbenyl-Ae oxybhw}é -mdrphgbing-yand
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y1l- 3- car boxam de, 4 ano- 6- net hyl - bi phenyl - 3- car boxylic acid
( 4 ( mor pﬁéﬁ]qﬁ@enansﬂhylfgyﬁégﬁ-yl)pq@% ﬁ{ ﬁh‘?xdé methyl—b1pheny1 3-carboxylic

O A L
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-yI pyridin-3-yl)-am de, 4 oxy- 2- et hyl - bi henyl-3 carboxylic
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(641, 4] oxlaxlemadmd W]-&np?fr H'elDlmetklylym)noeﬁchtbyl-b@hﬁﬁﬂ-éﬁcubwiyhc acid (6-

?%WE”;?%L%%H%Q y.b[{ﬁ' ?{ aﬁ ﬁ‘m:‘)‘{ y:? L?ﬁ(icﬁ-gl%thgl—bmhenyl 3-carboxylic acid (6-

Chl or o- 4' az&iafmt)mﬁk\?dﬂ B‘-@%Qhﬂﬁeﬂ)ﬂ’]-Dﬁhlﬁﬂ)t@ﬁhét}ﬂ/]'-tﬁph%@lg—carboxyhc acid (6-
(6-azepan-1-yl -pyridin-3-yl)-am de

6- Chl or o- quan‘ét}ﬂr@)@dnbﬁ-ﬁh@m}de %-C@h)r%@wthbfbblal@hﬂ -3-carboxylic acid (6-

[6-(2-me ;

6- Chl or o- aigpan q?yhg anl ﬁé‘ﬁ]y‘i g)(_’?:]!'ffcboxyffly blgléeflﬁ% -carboxylic acid (6-
(6-]1, 41%@%&9%pﬁ1dﬂ pylyaghide; B4 ybichidri &l@ethyl-biphenyl-3-carboxylic acid (6-
6- Chl or o- 4' - met hoxy- bi phenyl - 3- carboxylic acid

(6-azep arﬁquﬁy'llpgrpyféﬂllh}Sl);i![l)dﬁa}rm@ro 6-methyl-4'-trifluoromethyl-biphenyl-3-
(GGChnl)(r)rpﬁoc‘I%rbo CQ? {1¥6 Pza?atﬁel >Pﬁldlﬁ %ryg())fr}{tlj g4’?191methy1-b1phenyl-3-carboxylic

4' - Met how;a&sqﬁapmyl-ybp)ahﬁrwﬂd} BAnidg ubpyH6-Getadibibhe1-BREPONIE Aeid -
yl -pyridin-3-yl)-anm de, 4'-Methoxy-6-nethyl-biphenyl -3-carboxylic
acid (6- (P‘PZQPP'EI AL R Ry pmide A &Ftrﬁ%ﬂ?ﬂ@b}i’rm enyl-3-carboxylic acid

?é l(\/gt rr]rgt y 3 %K%){rfa 918-%11&3 éﬁétgﬂzﬁxlaﬂoﬁ)((l%?r#hgngl-?a-carboxyhc acid (6-

4' - Di net ha)tkfﬂmlF}OpﬁﬂdiiBB—ISIL)lablﬁdahe-ﬂlépﬁutﬁ-ﬁsﬂétbﬁwhbﬂyl-aCi:hﬁoxyhc acid (6-

[ 6- (2- net hyl - nor phol i n-4 Jfr|d|n3 -amde, 4'-
azepan—l-yl-pyndm 3- yl)-aml sopropyl- 6-methy1 ~biphenyl-3- carboxyhc acid (6-
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azepan- 1-yl - pyridin-3-yl)-ani de,

6, 21, 61- Tri net hyl - bi phenyl - 3- car boxylic acid

(6-azepanl-yl -pyridin-3-yl)-am de,

6, 21, 31- Tri met hyl - bi phenyl - 3- car boxyl i ¢ aci d

(6-azepan-1-yl pyridin-3-yl)-an de,

6- Methyl -4' -trifl uoronet hyl - bi phenyl - 3-carboxylic acid
(6-azepanl-yl -pyridin-3-yl)-am de,

6- Met hyl -a@epanqli-puralioietfapided, BlaeFrymetdd-bmhdnok§rirboxalié atid(6-azepan-

5' - bi st 3 | %Ylﬁéﬁgt%m%ﬁlﬁﬁ?@ %thg-bgﬁﬁ@ﬁma@oy&w geid (6-azepan-1-yl-

( 6- azepansylidvla-yydoidé, B-Methsd 1= B 6methyl -biphenyl-3-carboxylic acid (6-azepan-
31-1 sopr opoxy- 6- et hyI - bi phenyl- 3- carboxylic aci 3

(6- azepant-yl- PyTldlp*}r}ﬂ)chrmdf‘a 5*949}hyéfﬁr'rtdﬁu0r®netﬁtl-hwk§ny‘a3-n%'bmdic didiieny1- 3-

230" B e RSP B >

(6- azeparballmk‘}lrcﬁbﬁﬂ (Gjﬁda ‘IY)Jl)pyﬁdTh-d%fl)-amlde 3'-Isopropoxy-6-methyl-biphenyl-3-

6- Met hy1-44rifl uor orret%ox bi phenyl - 3-car boxylic acid

( 6- azeparratboyylic geig Kfij@aqp@-lysﬂjpwaﬁﬁvaeﬂ) a@ﬂ%%i—ﬁy $-p=methyl-biphenyl-3-

trlfluoro t hox hen car.boxyl i c

(6- azepan~ -ﬂlc)émgk [ JTLyy‘l’)l Fam de 'g]\/%e %yl Df)l}leﬁlllloxﬁ " yclzgllpgen%yl ic

acid (4- nﬁéaﬂ*mi,'llcrlrcﬂ-(&-hzephﬁnMLﬁ)mlaldeﬁ) anfide, KENIAIRI M= tﬁﬂuoromethoxy—

met hyl - bi phenyl- 3-car box%ﬁll ic acid (4-norpholin- gNYth P3|eny| ) - am de,
ethy.

3' - Met ho@nfsnylﬁéﬁwmﬁlaﬁ Ehndrenag- ldéwa@ewﬂ@ 2gigeg

(4-nor phql; 3 } ) AL

o OO o BB o e e
(4- nor phdldl:tlﬁlyl%ghhnyﬂ)—h&ﬁlﬂbb))yhaﬂldj@ mtﬁphoﬂih-lst@ﬂ-@htﬁlyl) amide, 4'-Methoxy-6-
nmet hyl - bi phen -3-carboxylic_ acid (4-norpholin-4-yl - ﬁhenyl -am de,
3' - Fi uor grey-beyt- 315?%%‘%3@1%@%%19%%13/ -Phfaylyamide, 3-Methoxy-6-

(4- m)fph% 1 SipHbriy R i AMB @ :merptiofih- YA Brcisn).- ' -
met hyl - %@néfXSnycar boxxg/ylll C d;(gl%&%g no pﬁ%e Fl%?ml-dfl > Bnclaertlhyﬁmng)m de,
6- Met hyl ethyl-bipretyihpicapipéc add @-erplidlinighybipbeny)-aBideat Hhwsetd-c aci d
gaggr gh(r)flgltm-lbl_pé E—E—en%1)%'fi€%1fd§g-;{%2r?]]@1i%:é-yhphenyl)-amide 3-Fluoro-6-

(4- nor phahdig ‘ﬁlpﬁénypﬁ%ﬁﬁé 1 @4BA@-morpholin-4-yl-phenyl)-amide, 2'-Fluoro-6-

3' - Cyano6- net hyl - bi phenyl- 3-carboxylic acid

( 4- mor phohétind-Siphényphrendxyliarndd,;motpholy-d1ybpl@nyl)-amide, 6-Methyl-4'-(4-

met hyl - bi 1-3-c lic,acid .. . . e
(641, 4] 0 )gﬁ%@ﬂéﬁ)erj}m?-ﬁ - &%%’Iﬁpﬁdfavf}yhgﬁflg é4—morphohn—4-y1-phenyl)-amlde, 2'-

41- Q’anoﬁcﬂﬁg &Mlett@l-ﬂfil&lﬂyﬂ-} ArioRyIRA¥MI(A-FoRhbich-4-yl-phenyl)-amide, 3-Cyano-
(6-azepan-1- K pyrid 3-yl)-am de, 4'-Cyano-6-

met hyl - blﬁmet y@@ﬁ@éﬁw@mx}ﬂle acid {4gmorpholin-4-yl-phenyl)-amide, 4'-Cyano-6-
[Q/6a§](2) rGrEETQ pégna/ﬁe ﬁe}x/r_bl_ogx% Qa(‘:lgcﬁ(o)l ygi‘oxaz a}{l-é]-yl—pyrléj n-B—yﬁ—amlde 4'-Cyano-
(3,4,5,6- &ﬂéthﬁkbyldxéﬂd-zldm[b&xyz&bdl@widz@paﬂélJgd«'émduyﬂr)y})aﬂ‘iﬁdi&l‘ -Cyano-6-

4' - Cyano- 6- et hyl - bi phenyl - 3-car boxylic acid

( 6 erI‘ phdmﬂﬁd ,hlp¥¢nyb%c@ra(px,yhgamc&,[ﬁ)(}g}ﬁha]emorphohn—ﬁf -y1)-pyridin-3-yl]-amide, 4'-

[ 5- %?Rgt 1%8 B E}}é hry pﬂ%@ysj é‘a?o ggfct?ag@)@ h,§,6%§t{jﬁg§ko—%}{ -[1,2"bipyridinyl-3'-

4' - Cyano- 3@-d’ﬁﬁﬂ&)inﬁh@b&ftﬁiy}hEpMﬁMyﬂokﬁ1oaiﬁidCd6 morpholin-4-yl-pyridin-3-

(4- nor phol i n- 4- yI hen m de, o ) )
4 - Cyano-B-3tnt bﬁp‘b% lb;plaeaylt?o%yh%h%ﬁdcﬁﬁ (Bmethylginstazinniodbhol i n- 4-

-pheny M&H‘ﬂﬁf -2 @&%ﬁw?ﬂéﬁ%ﬁ%ﬁéﬁg@%ﬁ]ﬁ’&yﬁ LR P Vhbif-261. d

(3 chl or

41- Cyano- Iﬁeme)tdﬁydie b‘l—@aﬁcﬂy-hm&yblﬁplbﬁ})dﬁ-daﬂ)oaﬂicdmﬂ'\33 Bt@6md-mbrpholin-4-
nmor phol i n-4-yl - phenyl) - am de,  41- Cyano- 6- et _hyl - bi phenyl - 3- carboxyl iC
yl-phényl)-amide; 4“Cyano-6-methyl-biphenyl-3-carboxylic amd (3- chloro -morpholin-
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pyridi n-3-yl|-am de, 4'-Cyano-6-methyl-bi phenyl-3-carboxylic acid
{644-(3-chl orobenzyl) - pi perazin-1-yl kpyridi n-3-yl|-am de,

4' - Cyano- 6- net hyl - bi phenyl - 3-car boxylic acid

(644-(4-isobutyl -benzyl)-pi perazin-1-yl1l-pyridi n-3-yl) -am de,

4' - Cyano- 6- et hyl bi phenyl1- 3- car boxylic acid
(644-(4-tert-butyl-benzyl)-pi perazin-1-yl]-pyridin-3-yl}- am de,

41- Cyano- 6- net hyl - bi phenyl - 3-car boxylic acid

{ 644- ( 7- reylbrypienddd, 1';Glade- @-mﬂlyEblyHenﬂﬁhgatb))xjdlcpeldaﬁt-bmmﬂHA- pyridin-3-y

11- am de, - net hy| bi pheny1- 3- ¢ o] ic.acid .

6 (- borBP R oD 4 Bt Rt eR P OB 5% Ho- 6-
met hyl - bi QQ%M%@FWEQ@QSM&E)@&M@ 4'-Cyano-6- methyl b1phen 1 3- carboxyhg acid
[ 6- (4- pyridin-3-yl net hyl - pi perazin-1-yl) - pyri yl']-am de,

41- Cyano-®- mmpﬂwyh~4+yi p-hlﬁ'lyot‘orl‘&t}xybplbmylyémlde &b@yjmo 6 methyl b1pheny1—3-

644- (4-dif| 1.yl kpyti di n-3-yl | - ami de,
80 o By w{e‘ﬁt%" o N e L A R
644- (4- : i i s o
gf Q/gnoc% met hyI b%ﬁg? :ﬁgdaflbogl@r?%ﬁ ggll%% i B ethoxy-

[ 6- (4- qui mphenyﬂad)ﬁlmé@ Hy¢yap¢ -Hrenetiyl- hpllenyliycaﬁwvlm aqid34-A-benzylani de,

Cyan06methl-b n ar bhagx
Lo (4 pyr PRy PRI et SO e PR oot 9444 e,
4" - Cyano-®ip Qﬁlwi-sﬁfoﬁﬁ}?ﬂiéhylﬁarﬁiaé hOG))éhb 6-n@@iydbipRemyl-3-carboxylic acid [4-
(4-pyridin-2- Irreth erazin pyridin-3-yl]-am de,
41- Cyano- (@yrméndmﬂ SB Brpgsra(l]@ambo%ﬂwr@ gigigoxy-biphenyl-3-carboxylic acid

26_ [ &gﬁoﬁgl- %E% ﬁ)}/ 1%11 ﬁgéﬁéé%car aél)(zyl et oxg)éd)‘lerpyyg Icar‘noxy?c XC:ILC} (6am de,

16- [ 4- ( 3- yanQ- )b@prz;:yﬂ,)s yp;anedeacmosranbryﬂ;]:thylmhbmn-carbyi}lhcacmi e,
4' - Cyano- 6- net aip bi phenyl - 3-car box lic acid [6-(4-isoquinolin-5-
yl met hy| -§PRserad PHidit-yy): 355»46. %hFhm@- ethgwy-granet ﬁ)lp@nﬂércr@wwm( 6- (2-
get Py mor ARk LABRY Yot bt 43l MR BN RS> car box
- CyanOZacltHB-h;dpaN-@Epﬁlkﬂnf-bYlyhmiﬂé pghBhtbnepnethditiphdayd3)datbphginydid 3- car bo
xam de, (9)-4'-cy
met hyl - N-gzqpan- F‘ré(l IWWR)} Wharidecy Biteiodt-redony-§-mrelreipherd->car boxani de,
(R - 6 chl &Fﬂa%h&:gm(i%i %ﬁd?ml W&Qb'yﬂ%&g h%&ﬁ&y%@ Ehf]hefhgrf' lglb}](eh_ﬂor omet ho
xy) bi phenyl- 3- car boxam de,
- Cy ano- Peantetjlic acid(¢-6zepan- I-ylaytidinBrd)-ammidp yCpinor2 Sacyy)-biblxnglRdy| - 3- car bo
xam de, 4' -
cyano- N- (‘é‘rb(omhi%f)lﬂé"t (PIngHAG | Y ordi-phegyl]ramids, 45Eyangreetusteahipheryd-3z ar boxam
' de carboxylic ac1dlg1 (pi endlne 1-sulfonyl)-phenyl]-amide, 6 Bromo-4'-cyano-biphenyl-3-
4' - cyanoN- (24(2S, 6 2p -di net y¥m)rp¥|o I'i no) pyri m din-5-y1)-2-nmethyl b
i pheny1- 3carhgaylig@mg_|ﬁ4 theperidine-1-sulfonyl)-phenyl]- armde 4'-Cyano-6-methyl-biphenyl-3-

N (24(2S, 6R hol net hyl- 4' -
e o b s R D el P e iy Jpaleel g g
di met hyl nmgphel phaga PMhrbérydE Eh&[ﬁ}(ﬂ-}}n&fh&ﬁﬁ-bbﬂeﬂﬁi Fi(4ydibdebanor@ret hoxy) bi ph

enyl- 3- carboxam de,

N- (2- (Dbi Sl(mdlﬁsﬁdflbwé% HySxemp-Av)etybipheyd-Guyoxylicacidd 636 -diethyl-
(2t rniaz L;Frrﬁﬁne%ohoﬁe% llag‘ry);l%iﬂ}gu%g‘ 4b19I)ét§oxydf1’nethyl biphenyl-3-carboxylic acid

ran-
Kll- ?>5<y) E?ﬁﬂm g.ﬂﬁﬁeyj@) -miphblid-4-{1) YaiReihaxdehl-pRapyt ndherntayam de,
- chl or o- 6-
((28, 6R) - @Plﬁﬂid13r1aétbﬁ§'ﬂi‘ﬁ§?ié%(%%T&b)‘lr%ﬂf?hﬂﬁﬂ'ﬁﬂ}'j)d?zl’iﬁiéﬁl'bg}]imides @trifluorom
et hoxy) bi 1- r .
N- (6 4%/)2R z@%&%ﬁ& té1 or%%[ ﬁgw&hgg% 3- d:arborz\H_c acid 56 (sz Flfth{/l rno&)hohgéi y1)-2-
et hyl - 4" yif-pyridinl 3@ ]-omae hloxya)amzpﬁwmy ﬂlrpﬁcnﬁ]m by dRid [6-(2-methyl-

N- (6- (4-et hyl pi perazi ne-1- carbonygpyrldln 3-y1l)-2-nethyl-4' -
morpholin-4-yl)-pyridin-3-yl]-amide, 4-Cyano-2-fluoro b1pheny] 3-carboxylic acid [4-
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8. The use of claim7 wherein the cell is contacted with the hedgehog

antagonist in vivo or in vitro. 9. The use of claim3$8
wherein the conpound is adm nistered to an animal as part of a

t herapeutic application. 10. The use of claim9 wherein the
t herapeutic application is selected from pancreatic cancer, prostrate
cancer, nedul | obl astoma, basal cell carcinoma and small-cell 1ung
cancer. 11. The use of a conpound of claim1l1 in the

manuf act upgendineal -sridginydaphenil)-droide, HHGabd-6itmigpormwtnt-sidhgoylel-¢aitexelic on of
a cell

fron1pan6F5Hi#%p%éH%ér E%Vﬁ&@%%]ékggq%é%mm£§ﬁ§$ﬂé%$§§ﬁ§ﬁﬁmhﬁﬁ§g:eg;F?

o oy ool s ot s b g i

3- qui nox am¢t}md@1p}apnybé1qzrg¢ﬁya@ac1d [6- (4-pyr1d1n-3 ylmethyl [1 4]d1azepan-1-y1)—pyridin-
3-yl]-amide, 4'-Cyano-6-methyl-biphenyl-3-carboxylic acid {6-[4-(2,6-dimethoxy-
benzyl)-[ },4]diazepan-1-yl]-pyridin-3-yl}-amide, 4'-Cyano-6-methyl-biphenyl-3-
carboxylic acid {6-[4-(2-ethoxy-benzyl)-[1,4]diazepan-1-yl]-pyridin-3-yl}-amide, 4'-
Cyano-6-methyl-biphenyl-3-carboxylic acid (6- {4-[2-(4-methyl-piperazin-1-yl)-benzyl]-
[1,4]diazepan-1-yl}-pyridin-3-yl)-amide, 4'-Cyano-6-methyl-biphenyl-3-carboxylic acid
{6-[4-(4-methoxy-2,3-dimethyl-benzyl)-[1,4]diazepan-1-yi]-pyridin-3-yl }-amide, 4'-
Cyano-6-methyl-biphenyl-3-carboxylic acid {6-[4-(2,3-dihydro-benzo[1,4]dioxin-6-
vimethyl}-[1,4]diazepan-1-yl]-pyridin-3-y1} -amide, 4'-Cyano-6-methyl-biphenyl-3-
carboxylic acid [6-(4-pyridin-2-ylmethyl-[1,4]diazepan-1-yl)-pyridin-3-yl]-amide, 4'-
Cyano-6-methyl-biphenyl-3-carboxylic acid [6-(4-benzo[1,3]dicxol-4-ylmethyl-
[1,4]diazepan-1-yl)-pyridin-3-yl]-amide, 4'-Cyano-6-methyl-biphenyl-3-carboxylic acid
{6-[4-(2-trifluoromethoxy-benzyl)-[1,4]diazepan-1-yl]-pyridin-3-yl} -amide, 4'-Cyano-6-
methyl-biphenyl-3-carboxylic acid {6-[4-(2-dimethylamino-benzyl)-[1,4]diazepan-1-yl]-
pyridin-3-yl}-amide, 4'-Cyano-6-methyl-biphenyl-3-carboxylic acid {6-[4-(2-chloro-5-
trifluoromethyl-benzyl)-[ 1,4]diazepan-1-yl]-pyridin-3-yl}-amide, 4'-Cyano-6-methyl-
biphenyl-3-carboxylic acid {6-[4-(2,3-difluoro-benzyl)-[1,4]diazepan-1-yl]-pyridin-3-
yl}-amide, 4'-Cyano-6-methyl-biphenyl-3-carboxylic acid {6-[4-(2-chloro-4-fluoro-
benzyl)-[ 1,4]diazepan-1-yl}-pyridin-3-yl}-amide, 4'-Cyano-6-methyl-biphenyl-3-
carboxylic acid {6-[4-(2,6-difluoro-benzyl)-[1,4]diazepan-1-yl]-pyridin-3-yl}-amide, 2-
Chloro-4'-cyano-biphenyl-3-carboxylic acid [4-(piperidine-1-sulfonyl)-phenyl]-amide, 4'-
Cyano-6-trifluoromethyl-biphenyl-3-carboxylic acid [6-(2,6-dimethyl-morpholin-4-y1)-
pyridin-3-yl]-amide, 2-Chloro-4'-cyano-biphenyl-3-carboxylic acid [6-(2,6-dimethyl-
morpholin-4-yl)-pyridin-3-yl]-amide, 4-Cyano-6-ethyl-biphenyl-3-carboxylic acid [6-
{2,6-dimethyl-morpholin-4-y1)-pyridin-3-yl]-amide, 4'-Cyano-6-methyl-biphenyl-3-
carboxylic acid {6-[4-(3-fluoro-benzyl)-piperazin-1-yl]-pyridin-3-yl}-amide, 4'-Cyano-6-
methyl-biphenyl-3-carboxylic acid {6-[4-(2-trifluoromethoxy-benzyl)-piperazin-1-y1]-
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14. A conpound with the fornmula of 6-Methyl-[1,1';4', 1 |terphenyl-3-
carboxylic acid (6-azepan-1-yl-pyridin-3-yl)-am de. 15. A
conpound with the fornula of 4'-(2-D nethyl am no-et hoxy) - 6-

met hyl - bi pheny1- 3-carboxylic acid (4-norpholin-4-yl-phenyl)-am de.

16. The compound,

N (64( 2R, 6S) -2, 6-di net hyl nor phol i no) pyri di n-3-y1)-2-

met hy1-41-(trifl uoromet hoxy) 41, 1%bi phenyl ] - 3- car boxam de, having the
for nul a: pysidu-3ayl phaideec Epnodahdtyl-bipbept-3iodrboxyhd 4cid ol ddEhloro-

benzyl)-piperazin-1-yl]-pyridin-3-yl}-amide, 4'-Cyano-6-methyl-biphenyl-3-carboxylic
acid {6-[4-(4-isobutyl-benzyl)-piperazin-1-yl]-pyridin-3-yl}-amide, 4'-Cyano-6-methyl-
biphenyl-3-carboxylic acid {6-[4-(4-tert-butyl-benzyl)-piperazin-1-yl]-pyridin-3-yl}-
amide, 4'-Cyano-6-methyl-biphenyl-3-carboxylic acid {6-[4-(7-methoxy-
benzo[1,3]dioxol-5-ylmethyl)-piperazin-1-yl]-pyridin-3-yl } -amide, 4'-Cyano-6-methyl-
biphenyl-3-carboxylic acid [6-(4-benzyl-piperazin-1-yl)-pyridin-3-yl]-amide, 4'-Cyano-6-
methyl-biphenyl-3-carboxylic acid [6-(4-pyridin-3-ylmethyl-piperazin-1-yl)-pyridin-3-
yl]-amide, 4-Cyano-6-methyl-biphenyl-3-carboxylic acid {6-[4-(4-difluoromethoxy-
benzyl)-piperazin-1-yl]-pyridin-3-yl}-amide, 4'-Cyano-6-methyl-biphenyl-3-carboxylic
acid {6-[4-(4-cyano-benzyl)-piperazin-1-yl]-pyridin-3-yl}-amide, 4'-Cyano-6-methyl-
biphenyl-3-carboxylic acid [6-(4-quinolin-5-ylmethyl-piperazin-1-yl)-pyridin-3-yl]-
amide, 4'-Cyano-6-methyl-biphenyl-3-carboxylic acid [6-(4-pyridin-4-ylmethyl-
piperazin-1-yl}-pyridin-3-yl])-amide, 4'-Cyano-6-methyl-biphenyl-3-carboxylic acid [6-
(4-pyridin-2-ylmethyl-piperazin-1-yl)-pyridin-3-ylj-amide, 4'-Cyano-6-methyl-biphenyl-
3-carboxylic acid {6-[4-(4-imidazol-1-yl-benzyl)-piperazin-1-yl]-pyridin-3-yl}-amide, 4'-
Cyano-6-methyl-biphenyl-3-carboxylic acid {6-[4-(3-cyano-benzyl)-piperazin-1-yl]-
pyridin-3-yl}-amide, 4'-Cyano-6-methyl-biphenyl-3-carboxylic acid [6-(4-isoquinolin-5-
ylmethyl-piperazin-1-yl)-pyridin-3-yl]-amide, (R}-2-methyl-N-(6-(2-
methylmorpholino)pyridin-3-yl)-4'-(trifluoromethoxy)biphenyl-3-carboxamide, 4'-cyano-
2-methyl-N-(6-sulfonylmorpholinopyridin-3-yl)biphenyl-3-carboxamide, (S)-4'-cyano-2-
methyl-N-{6-(2-methylmorpholino)pyridin-3-yl)biphenyl-3-carboxamide, (R)-6-chloro-
N-(6-(2-methylmorpholino)pyridin-3-yl)-4'-(trifluoromethoxy)biphenyl-3-carboxamide,
4'-cyano-2-methyl-N-(6-sulfinylmorpholinopyridin-3-yl)biphenyl-3-carboxamide, 4'-
cyano-N-{6-(diisobutylamino)pyridin-3-yl1)-2-methylbiphenyl-3-carboxamide, 4'-cyano-
N-(2-((28,6R)-2,6-dimethylmorpholino)pyrimidin-5-yl)-2-methylbiphenyl-3-
carboxamide, N-(2-((28,6R)-2,6-dimethylmorpholino)pyrimidin-5-yl)-2-methyl-4'-
(trifluoromethylbiphenyl-3-carboxamide, N-(2-({2S,6R)-2,6-
dimethylmorpholino)pyrimidin-5-yl}-2-methyl-4'-(trifluoromethoxy)biphenyl-3-
carboxamide, N-(2-(bis(2-hydroxyethyl)amino)pyrimidin-5-yl}-2-methyl-4'-
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(trifluoromethoxy)biphenyl-3-carboxamide, 2-methyl-N-(6-(tetrahydro-2H-pyran-4-
yloxy)pyridin-3-yl)-4'-(trifluoromethoxy)biphenyl-3-carboxamide, N-(5-chloro-6-
({28,6R)-2,6-dimethylmorpholino)pyridin-3-yl)-2-methyl-4'-(trifluoromethoxy)biphenyl-
3-carboxamide, N-(6-((2R,68)-2,6-dimethyltetrahydro-2H-pyran-4-yl)pyridin-3-y1)-2-
methyl-4'-(triflucromethoxy)biphenyl-3-carboxamide,
N-(6-(4-ethylpiperazine-1-carbonyl)pyridin-3-yl)-2-methyl-4'-
(trifluoromethoxy)biphenyl-3-carboxamide, 2-methyl-N-(6-(2-oxopiperazin-1-yl}pyridin-
3-yD)-4-(trifluoromethoxy)biphenyl-3-carboxamide, 2-methyl-N-(6-(1-(pyridin-4-
yimethyl)piperidin-4-yDpyridin-3-y1)-4'-(trifluoromethoxy)biphenyl-3-carboxamide, 2-
methyl-N-(6-(2-ox0-4-(pyridin-4-ylmethyl)piperazin-1-yl)pyridin-3-yl)-4'-
(trifluoromethoxylbiphenyl-3-carboxamide, 2-methyl-N-(6-(1-(pyridin-4-
yimethyhpiperidin-3-yD)pyridin-3-y1)-4'-(triflueromethoxy)biphenyl-3-carboxamide and
N-(6-(1-ethylpiperidin-3-yl)pyridin-3-yl)-2-methyl-4"-(trifluoromethoxy)biphenyl-3-

carboxamide.

6. The use of a compound of claim 1 in the manufacture of a medicament for

inhibiting the hedgehog pathway in a cell.

7. The use of claim 6 wherein the cell has a phenotype of Ptc loss-of-function,

hedgehog gain-of-function, smoothened gain-of:-function or Gli gain-of-function.

8. The use of claim 7 wherein the cell is contacted with the hedgehog

antagonist in vivo or in vitro.

9. The use of claim 8 wherein the compound is administered to an animal as

part of a therapeutic application.
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10. The use of claim 9 wherein the therapeutic application is selected from
pancreatic cancer, prostrate cancer, medulloblastoma, basal cell carcinoma and small-cell

lung cancer.

11. The vse of a compound of claim 1 in the manufacture of a medicament for

inhibiting unwanted proliferation of a cell.

12, The use of claim 11 wherein the cell is selected from pancreatic cancer,

prostrate cancer, medulloblastoma, basal cell carcinoma and small-cell lung cancer.

13. A compound with the formula of 4-Methyl-N-(4-morphelin-4-yl-phenyl)-

3-quinoxalin-6-yl-benzamide.

14. A compound with the formula of 6-Methyl-[1,1%4",1"|terphenyl-3-

carboxylic acid (6-azepan-1-yl-pyridin-3-yl}-amide.

15. A compound with the formula of 4'-(2-Dimethylamino-ethoxy)-6-

methyl-biphenyl-3-carboxylic acid (4-morpholin-4-yl-phenyl)-amide.

16. The compound, N-(6-{(2R,65)-2,6-dimethylmorpholino)pyridin-3-yl)-2-

methyl-4'-(trifluoromethoxy)-[1,1°-biphenyl]-3-carboxamide, having the formula:

F
F—-o
A
o E

and a pharmaceutically acceptable salt thereof.
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