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receptor phosphorylates the TGFp type I receptor (Alk 5) in a glycine/serine rich domain,

which allows the type I receptor to recruit and phosphorylate downstream signaling

20  molecules, Smad2 or Smad3. Seg, e.g., Huse, M. et al., Mol. Cell. 8: 671-682 (2001).
Phosphorylated Smad2 or Smad3 can then complex with Smad4, and the entire hetero-
Smad complex translocates to the nucleus and regulates transcription of various TGFp-
responsive genes. See, e.g., Massagué, J. Ann. Rev .Biochem. Med. 67: 773 (1998).

Activins are also members of the TGFB superfamily, which are distinct from

25 TGP in that they are homo- or heterodimers of activin Pa or b. Activins signal in a
manner similar to TGFp , that is, by binding to a constitutive serine-threonine receptor
kinase, activin type II receptor (ActRIIB), and activating a type I serine-threonine receptor,

Alk 4, to phosphorylate Smad2 or Smad3. The consequent formation of a hetero-Smad

complex with Smad4 also results in the activin-induced regulation of gene transcription.

30 - Indeed, TGFf and related factors such as activin regulate a large array of cellular

processes, e.g., cell cycle arrest in epithelial and hematopoietic cells, control of
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OF THE '%N?(Qé'l\@&zﬂ_ﬁ‘%'w%' PRod. Napared. S0, Uk odi 3801881 (1984); conpounds
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of
20 nervous system (see Logan, A. et al. Eur. J. Neurosci. 11: 2367-2374 (1999); Logan, A. et

al. Exp. Neurol. 159: 504-510 (1999); Masliah, E. et al., Neurochem. Int. 39: 393-400
(2001); De Groot, C. J. A. et al, J. Neuropathol. Exp. Neurol. 58: 174-187 (1999), John, G.
R. et al, Nat Med. 8: 1115-21 (2002)) and hypertension (see Dahly, A. J. et al., Am. J.
Physiol. Regul. Integr. Comp. Physiol. 283: R757-67 (2002)). Studies have shown that

25 TGFp and activin can act synergistically to induce extracellular matrix production (see,
e.g., Sugiyama, M. et al., Gastroenterology 114: 550-558, (1998)). It is therefore desirable
to develop modulators (e.g., antagonists) to members of the TGFp family to prevent and/or
treat disorders involving this signaling pathway.

SUMMARY OF THE INVENTION
30 The invention is based on the discovery that compounds of formula (I) are

unexpectedly potent antagonists of the TGFp family type I receptors, Alk5 and/or Alk 4.



di seases such as fibrosis (e.g., renal fibrosis, pulnonary fibrosis, and
hepatic fibrosis), progressive cancers, or other diseases for which
reduct i orwofo3m&BRs fam |y signaling activity is desirabl eprPCi/uses/ong aspect,

the invention features a conmpound of formula I: Ra) X YR2 (1) RR can be
aryl, heteroaryl, aral kyl, or heteroaral kyl. Each Ra can be independently
al kyl, al kenyl, al kynyl, al koxy, acyl, halo, hydroxy, am no, nitro, oxo,

t hi oxo, cyano, guanadi no, am di no;3-carboxy, sulfo, nercapto,

al kyl sul fanyl, al kyl sul finyl, alkylsulfonyl, 10 am nocarbonyl,

al kyl carprirytafpiinds 3F Foph R Bnffoyed 1?1‘@0 ! nyl oxy,
urea, thi.oure(gf,ﬂ)sul f amoyl , sul fam de, %}ée?blgﬁll@/ , %‘3@?{33?’1?%,@{1“%3{&0

cycl oal kdipessss suel es Ghrasisl (s.gl, femay fibrosist pulowpadyditirksib, ant depatinditabgig), ky | oxy,

het er oc | fanyl .. aryl . aryloxy, aryl.sul . aroyl, heteroaryl,
het er oa?@ﬂfg%%/%&% ﬁ%‘?é‘?b%r"&?%ﬁﬁfﬁeaﬁ%ﬁ Ifé,{r %ﬁ‘%é‘?@fiﬁ? 8@?&%@%‘%3’ naiRg oal ky?/ or
het er ocyxtieay kydesirdblean be a 15 bond, -C(O-, -C(O-0, -OCC(O-, -S(O
-0, S,OS(OR -Q(O-NRb)-, -N(Rb)-C(Q-, -0- (0)-N(Rb)-, -N(Rb)-(O)-0-,
-0- 500) PN( Ro) 11 onerpgs). thespepion featigs pispmppapd R fsula L N( Rb) - S(0) PN( Re) -
-Q(OQ-N(Rp) -S(Q P, -S(QPNARD)-C(O -, -C(O-N(Rb)-S(O PN(R) -
-C(0)- O S(O PN(Ro) -, - N(®)- S(Q PN(Re) - (O -, -N(Rb)-S(QPOC(O-, -S(OP
N(Rb)-, -N(Rb)-S(OP, -MRo™, -S(OP, -0-, -S, or -(C(R0)(Rc))g , wherein
each of Rb 20 and_ R ¥\i ndependently hydrogen, hydroxy, alkyl, alkoxy,

am no, aryl, aralkj &Y erocycl oal kyl, heteroaryl, or heteroaral kyl. p
can be 1 or 2, and( § cagh|/be 1-4. R2 can be hydrogen, alkyl, al kenyl,

al kynyl , cycl oal kyl oal kyA3 al kyl , cycl oal kenyl, (cycl oal kenyl) al kyl ,

aryl, aral kyl, aryl al kenyl ,Thetgrocycl oal kyl, (heterocycl oal kyl)al kyl,
het er ocycl oal kenyl, (hetero @: YatwyH—Rhet er oar yl (Dhet er oar al kyl ,
H 1f A" and A2, independently, can be 0, S

or 25 (heteroaryl)al kenyl . k3
N, or NRb; provided WO 037087304 -4 PCT/US03/ 10440 that at |east one of A
and A2 can be N. in can'be 0, 1, 2, or 3, i.e., the 2-pyridyl ring can be

unsubst iR utaadearylshesiontylltakyl, dhhelerdafikyll BAISR® MR ihden el ah1§/1,> 2, two
adj acent _Ra oups can join together to forma 4- to 8-nenberéd optionally
subst it Lﬁ”%f»‘&yb%iwl’ absogysacyL, hale hydsoxy, jgenino, mitre,dxo, thioxg, cyanof giseadinoh a

cyclic npiiging &L?b(} 1o, TR 0] gl
6, 7-di hydro-5H [ 1 S n;f%py%,ag‘,y%“?zf-ag t ggkééﬁ%‘yhﬁﬂﬁgﬁ%ﬁﬁ?w 5, 7- di hydr o-
f ur dP3, snbhesarbatiyhyalkylcarbylanminbyadk yisulfdnty hing py,r AesydarBosyIpyr i di nyl , t hat
can be tﬁon&%ﬁi subst%ﬁuted Wﬁth one_or nore substituents such as al kyl
(i ncl u diaﬁg A w, Rgﬂa: thiourea, sulfamoyl, sulfamide, carbamoyl, cycloalkyl,
cycloalkyloxy, cycloalkylsulfanyl, heterocycloalkyl, heterocycloalkyloxy,
heterocycloalkylsulfanyl, aryl, aryloxy, arylsulfanyl, aroyl, heteroaryl, heteroaryloxy,
heteroarylsulfanyl, or heteroaroyl. X can be cycloalkyl or heterocycloalkyl. Y canbe a
15  bond, -C(O)-, -C(0)-0-, -O-C(0)-, -5(0);-0-, -O-S(0)p-, -C(O)—N(Rb)-, —N(Rb)-C(O)~, -O-
C(0)-NR")-, -N(R")-C(0)-0-, -0-5(0);-N(RY)-, -N(R®)- $(0),-0-, -N(R®)-C(0)-N(R)-, -
N(R")-S(0);-N(R)-, -C(0)-N(R")-S(O)y, -S(0),-N(R®)-C(0)-, -C(0)-N(R")-S(0),-N(R)-
, -C(0)-0-5(0),"N(R")-, -N(R")-8(0),-N(R)-C(0)-, -N(R?)-S(0),-0-C(O)-, -S(O),-
N(R")-, -N(R)-S(0),-, -N(R®)-, -S(0),-, -O-, -S-, or -(C(R®)(R®))q-, wherein each of R®
20 andRCis independently hydrogen, hydroxy, alkyl, alkoxy, amino, aryl, aralkyl,
heterocycloalkyl, heteroaryl, or heteroaralkyl. p can be 1 or 2, and q can be 1-4. R? can be
hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, (cycloalkylalkyl, cycloalkenyl,
(cycloalkenyl)alkyl, aryl, aralkyl, arylalkenyl, heterocycloalkyl, (heterocycloalkyl)alkyl,
heterocycloalkenyl, (heterocycloalkenyl)alkyl, heteroaryl, heteroaralkyl, or
25  (heteroaryl)alkenyl. Each of Al and A2, independently, can be O, S, N, or NRb; provided



hydr oxyal kyl , and hal oal kyl such as trifluoronethyl), alkenyl, alkynyl,
cycl oal kyl, heterocycl oal kyl, al koxy, aryl, heteroaryl, aryloxy,

het er oar yWoxg/0saooyl , heteroaroyl, 10 ami no, nitro, carboPgr/US03/10440

al koxycar bonyl , al kyl carbonyl oxy, am nocarbonyl, al kyl carbonyl am no,
cyano, hal o, hydroxy, acyl, mercapto, alkylthio, sulfoxy, sulfanmoyl, oxo,
or carbanoyl. In an enbodinent, X can be a 4- to 8-nenbered nonocyclic
cycl oal kyl or heterocycl oal kyl, or4-X can be a 4- to 8-nenbered bicyclic
cycl oal kyl or heterocycl oal kyl. 15 For exanple X can be cycl ohexyl,
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het eroar(ydo oecgbamemlr i dyl ), aryl - Cl4 al kyl (e.g., benzyl), or
het er oaryl - C 4 aI b. e. ,agxrldylnethyl In an enbodi ment, R2 can be
Cl-4 al kyl , ‘?f}tg§|° fift da W08 Jremberrdmonocyche eygealkyl ok azol yi |
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can be %) or heteroaryl, e.g., whérein Rl can
iCyclo[2.2.2]octane.

In an embodiment, X can be piperidinyl, piperazinyl, or pyrrolidinyl; each of which
20  canbe bonded to moiety Y via its nitrogen ring atom; and Y can be a bond, -C(0)O-, -
C(O)-N(Rb)-, -S(0),-, or -S(0),-N. (Rb)-, wherein R can be hydrogen or C,.4 alkyl.
In an embodiment, X can be cyclohexyl, cyclopentyl, or bicyclo[2.2.2]octane; and
Y can be -N(R")-C(O)-, -N(R")-S(0)2-, -C(0)-, -C(0)-O-, -0-C(O)-, -C(O)-N(R)-, -S(0),-
25 -0-,-8(0)-N(R")-, - N(R")-, -N(R®)-C(0)-O-, -N(R")-C(0)-N(R%)-, -C(0)-N(R")-S(0),-
N(R®)-, or -C(0)-O-S(0),-N(R-. Each of R® , R, and p has been defined above.
In an embodiment, Y can be -N(Rb)-C(O)-, -N(Rb)-S(O)z-, -C(0)-, -C(0)-0-, -O-
C(0)-, -C(0)-N(R")-, -S(O)p, -O-, -S(0)-NR)-, - N(R®)-, -N(R?)-C(0)-O-, -N(R®)-C(O)-
N(R®)-, -C(0)-N(R")-S(0),-N(R°)-, or -C(0)-O-S(0),-N(R®)-. Each of R® , R®, and p has
30  been defined above.



substituted phenyl, an optionally substituted indanyl, or an optionally
substituted heteroaryl selected fromthe group consisting of
benzo[ 1, 3vdiccnsi3yd , benzo[ b] t hi ophenyl, benzo-oxadi azol yIPCT/US03/10440
benzot hi adi azol yl, benzoi m dazol yl, benzooxazolyl, benzothiazolyl, 2-

0x0- benzooxazol yl, pyridyl, pyrimdinyl, 2,3-dihydro-benzo[1, 4]di oxyl,
2,3-di hydro 15 benzofuryl, 2, 3-di hydro-benzo[b]thi ophenyl,

3, 4-di hydr o- benzo[ 1, 4] oxazi nyl, 3-é%o- benzo[ 1, 4] oxazi nyl,

1, 1- di oxo- 2, 3-di hydro- benzo[ b] t hi ophenyl, [1,2,4]triazolo[1,5- a]pyridyl,
[1 2, 4]tr|az I }Y , il ,
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For compounds of fornula (I) wherein mis Ra can be gener
subst i t Usyinglinyl, and cmnolmyl
In an embodiment, m can be 0-2.
20 In an embodiment, R? can be Cy4 alkyl, Cy4 alkoxy, C,4 alkylthio, halo, amino,

0x0, aminocarbonyl, or alkoxycarbonyl. In one embodiment, R? can be substituted at the
6-position.
In an embodiment, A! can be N and AZ? can be NRb, or A! can be NR® and A% can
be N; wherein R® can be hydrogen or C;.4 alkyl.
25 In an embodiment, m can be 0-2; R! can be aryl or heteroaryl; R? can be hydrogen
C¢ alkyl, aryl, heteroaryl, -C, 4 alkyl-aryl, or -C;_4 alkyl-heteroaryl; X can be a 4- to 8-

membered monocyclic or bicyclic cycloalkyl or heterocycloalkyl (e.g., piperidinyl,
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piperazinyl, pyrrolidinyl, tetrahydrofuran, cyclohexyl, cyclopentyl, bicyclo[2.2.1]heptane,
bicyclo[2.2.2]octane, bicyclo[3.2.1]octane, 2-oxa-bicyclo[2.2.2]octane, 2-aza-

30  bicyclo[2.2.2]octane, 3-aza-bicyclo[3.2.1]octane, or 1-aza-bicyclo[2.2.2]octane); and Y
can be -N(R")-C(0)-, -N(R")-S(0)z-, -C(0)-, -C(0)-0-, -0-C(0)-, -C(0)-N(R®)-, -S(O),- -



the 6-position. In an enbodi nent, mcan be 0-2; R can be aryl (e.g.,
substituted phenyl) or heteroaryl; R2 can be hydrogen, Cl1 _6 al kyl (e.g.,
Cl_4 al kywp,03asib4 heteroaryl, -Cl4 al kyl-aryl 15 (e.g., poenusys/)os4@r -Cl_4
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S02 ON11 NSO2 NC O ,or ")~ ;A can be N and A2 can be NH, or A can be
NH and A2 can be N, mcan be 1; and Ra can be substituted at the

6- position. 20 Sonme exanples of a cenpound of fornula (1) are shown in
Exanpl es 5-215 below. An N-oxide derivative or a phar maceutically
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In an embodiment, m can be 0-2; R! can be aryl (e.g., substituted phenyl) or
heteroaryl; R? can be hydrogen, Cy6 alkyl (e.g., Ci.4 alkyl), aryl, heteroaryl, -C 4 alkyl-aryl
15  (e.g., benzyl), or -C,4 alkyl-heteroaryl (e.g., pyridylmethyl); -X-Y- can be

O —N
5 Q'—S%— ju
» , Or

be N and A? can be NH, or A! can be NH and AZ can be N; m can be 1; and R® can be
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substituted at the 6-position.
20 Some examples of a compound of formula (I) are shown in Examples 5-215 below.
An N-oxide derivative or a pharmaceutically acceptable salt of each of the
compounds of formula (I) is also within the scope of this invention. For example, a
nitrogen ring atom of the imidazole core ring or a nitrogen-containing heterocyclyl
substituent can form an oxide in the presence of a suitable oxidizing agent such as m-

25  chloroperbenzoic acid or H,O,.



acid addition salts can be prepared by treating a conpound of fornula (1)
inits free base formwith a sufficient amount of an acid (e.g.,

hydr ochl owp®3@agi3dd to produce an acid addition salt (e.gpbcTashyduechl oride
salt). The acid addition salt can be converted back to its free base form
by treating the salt with a suitable dilute aqueous basic solution (e.g.,
15 sodi um hydroxi de, sodi um bi carbonate, potassium carbonate, or anmonia).
Compounds of formula (1) can also-pe, e.g., in a formof achiral

conpounds, racem c m xtures, optically active corrpounds pure
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20  conditions as described below in Examples 215 and 217, respectively. Some compounds

of formula (I) exhibit ICsg and K; values of less than 1 pM (such as below 50 nM).
Compounds of formula (I) can also be modified by appending appropriate

functionalities to enhance selective biological properties. Such modifications are known in
the art and include those that increase biological penetration into a given biological system

25  (e.g., blood, lymphatic system, central nervous system), increase oral availability, increase
solubility to allow administration by injection, alter metabolism, and/or alter rate of
excretion. Examples of these modifications include, but are not limited to, esterification
with polyethylene glycols, derivatization with pivolates or fatty acid substituents,
conversion to carbamates, hydroxylation of aromatic rings, and heteroatom-substitution in

30  aromatic rings.



Also within the scope of the present invention is a nethod of treating a
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25 myeloma, melanoma, glioma, or glioblastomas).
As used herein, an “alkyl” group refers to a saturated aliphatic hydrocarbon group
containing 1-8 (e.g., 1-6 or 1-4) carbon atoms. An alkyl group can be straight or branched.
Examples of an alkyl group include, but are not limited to, methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, n-heptyl, and 2-ethylhexyl. An alkyl group
30  can be optionally substituted with one or more substituents such as alkoxy, cycloalkyloxy,

heterocycloalkyloxy, aryloxy, heteroaryloxy, aralkyloxy, heteroarylalkoxy, amino, nitro,
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(e. 3o a.8ke4.,3L&Yl 295 S4Bdn atoms and has at least one triple bond. An alkynyl group can
be straight or branched. Examples of an alkynyl group include, but are not limited to,
propargyl and butynyl. An alkynyl group can be optionally substituted with one or more
substituents such as alkoxy, cycloalkyloxy, heterocycloalkyloxy, aryloxy, heteroaryloxy,
aralkyloxy, heteroarylalkoxy, amino, nitro, carboxy, cyano, halo, hydroxy, sulfo, mercapto,

25  alkylsulfanyl, alkylsulfinyl, alkylsulfonyl, aminocarbonyl, alkylcarbonylamino,
cycloalkylcarbonylamino, cycloalkyl-alkylcarbonylamino, arylcarbonylamino,
aralkylcarbonylamino, heterocycloalkyl-carbonylamino, heterocycloalkyl-
alkylcarbonylamino, heteroarylcarbonylamino, heteroaralkylcarbonylamino, urea, thiourea,
sulfamoyl, sulfamide, alkoxycarbonyl, or alkylcarbonyloxy.

30 As used herein, an “amino” group refers to —NR*RY wherein each of RX and RY is

independently hydrogen, alkyl, cycloalkyl, (cycloalkyl)alkyl, aryl, aralkyl,



that is substituted with an aryl group. Both "al kyl" and "aryl" have been
defi ned above. An exanple of an aral kyl group is benzyl. 20 As used
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decahydr 0- gui noLl' n%ll . 0octahydro- benzo[ b]thi ophenyl, .

2- oxa- bi BYEPBC E.Y yiEany sultexy, Juea, thigurea sylismoyly silfamide, oxpgongrbamoyl.

bi cycl o] 3. 2. 1hgated her@nash « b Ry ol i L1 ].nen

“het erocycl oal kenyl " gr ou%,fﬁrég %ﬁ% Ijﬁfee?%@nag aéake)gé%%lﬂ)f(gga &’%/%kﬁlér?rué)r)rber ed
(e.g., 4thatis ssbmmwetg)anmﬂ-mmm “alkiyWgndt ‘aryt’t hiave Heaw definedruboog. nor e

e g, N, X EapBRS AR EBL sROBBRRSIor net or ocyel ol Kenyl group can be

?!otn : :Tnﬂg: ln)g; s ;J?g gidd;lil:eﬁfli?,\m tdycRARyDT groBp foféd S hi hlkistatie cawebyds gfofs-10
(e’g., 4-8) carg/on atoms. Examples of cycloalkyl groups include cyclopropyl, cyclopentyl,
cyclohexyl, cycloheptyl, adamantyl, norbornyl, cubyl, octahydro-indenyl, decahydro-
naphthyl, bicyclo{3.2.1]octyl, bicyclo[2.2.2]octyl, bicyclo[3.3. 1]nonyl, and
bicyclo[3.2.3]nonyl,. A “cycloalkenyl” group, as used herein, refers to a non-aromatic

25  carbocyclic ring of 3-10 (e.g., 4-8) carbon atoms having one or more double bond.

Examples of cycloalkenyl groups include cyclopentenyl, 1,4-cyclohexa-di-enyl,
cycloheptenyl, cyclooctenyl, hexahydro-indenyl, octahydro-naphthyl,
bicyclo[2.2.2]octenyl, and bicyclo[3.3.1]nonenyl,. A cycloalkyl or cycloalkenyl group can
be optionally substituted with one or more substituents such as alkyl (including

30  carboxyalkyl, hydroxyalkyl, and haloalkyl such as trifluoromethyl), alkenyl, alkynyl,
cycloalkyl, (cycloalkyl)alkyl, heterocycloalkyl, (heterocycloalkyl)alkyl, aryl, heteroaryl,



20 hydroxyal kyl, and hal oal kyl such as trifluoronethyl), alkenyl, alkynyl,
cycl oal kyl, (cycl oal kyl )al kyl, heterocycl oal kyl, (heterocycloal kyl)al kyl,
aryl, hetwpmangidp4 al koxy, cycl oal kyl oxy, heterocycl oal kylPaxTgusozroshoxy,
het er oaryl oxy, aral kyl oxy, heteroaral kyl oxy, aroyl, heteroaroyl, am no,
nitro, carboxy, al koxycarbonyl, alkylcarbonyl oxy, am nocarbonyl,

al kyl car bonyl am no, cycl oal kyl carbonyl am no, 25

(cycl oal kyl ) al kyl car bonyl am no, arplcarbonyl am no, aral kyl carbonyl am no,
(heterocycloalkyl)carbonylanino, (heterocycloalkyl)alkylcarbonylanino

heteroa carbo het er o rbon C al o, hydroxy,
acyl , E&pﬁyﬁ E?‘Iysmt‘f’rgﬁvik’ﬁgﬂ % é’é er?%?@ﬁ e%ﬁﬁgmf‘?ann |,

sul f am gleerdaliylky, G5 ARBREbarod), aimtoehnﬁr yhrbogy Qumxyeabmséd herein, refers
to a nmonocyclic, bicyclic, or tricyclic 30 rin struc haV|ng 5to 15

r| ng at ebwlaathonaloxyormingearhenyd. BkyIEaBORYIREing @Pﬁ‘ﬁt om e.g., N,

0, or S,an gqpfl d hotricyclic ring WO
03/ 087360 Cij Yﬁ&%’@f@@@‘%ﬁﬁ& ﬁgbgggaﬂnéa?%lﬂlﬁw one gxanpl es of
het ef oarhdteratgelakylibabonfylamiho, (pgtemoyglbalkyll)albyiyarbonylhmaml yl, oxazol yl,
I m dazol yl , |ndonI tetr zol benzt.h pthene

t hi oxantREFRAryIFHERRYIATLLS: ero}é{aﬂgyg Earréll RE\A (s3] ﬁl(%ld%)jx& dl e.

het er oap gl Yul Sﬁﬂeﬁtthﬁﬂew leaﬂﬂﬁjl QuIfaRIdR, X9k cirbentyl. such as
al kyl rﬂnééfdﬁl r?gaxéar boi au% {dr{)x al kyl , ‘and hal oal I%nguch as

trifl uor omet My Ysed abﬁcenyl“hetatqeyﬁyﬁl Yb;gé*l"tfb}le $t0 a 3<ipclOoae (&g 4
het er oc gkoal kﬁ’fﬁ%{% er gjrgtE gﬁt%?étéfr)él )na\L'llﬁFi] on@&%xlnorertﬁ{tﬁé ﬁﬁé ¥lomsab goxy

cycl oal ocyc yl'oxy, heteroarylo ar al kyl oxy,
het @poamatdsydtonsye. g ar, Q) lor Sh(ermpms of h hetanicydoalkiyt gropp mmwpendmyl
al koxycar bonyl , | car bonyl ox

Cyel oAl RPER Bl STa EsSae R kS P GO F Y soor o R
aryl car hg h&ﬁfﬁ yﬁ*dﬁﬂér% rw}J?fl“Métﬁleﬂ@-chr&m&? beRMFdreahioghloamnppny | am no,

(heterocy car bo am no het er oar | car bonyl am no,
het er oaro&tdhydmalmﬂollyyloatﬂlmdm-mymdmyl I@b@)’dl’@rd‘ﬂmﬂg Ylaé,cwhydr%r capt o,

al kyl sul.f an sul f oxy. S 0XO0,

car bamﬁenz&’[k]thwg %‘}i;frg @Fyd&&oﬁy L 1uzLéﬂe %[12% t?iénrg’g&tao an aI kyI
groug ( eblgyc:lo[g 2QJJnAyﬁlahad 2 ﬁfmtné?clbﬁai 1 0%7]ﬁ¢tbﬁlt At ‘thieetoaicidali@n it er oaryl
group. Bot'h "al ky and "heteroaryl" have been defined _abgve. As ed
her ei n, grgw,ms @Sm@é@? refqﬁs;tqm%stodycm@abqui (e-pref P emysred) non- -aromatic

cycl oal S rocli5L BLARY BLOBLIEMoub b Aha WHERERBAY by mBRSS (L riblonshas

been def préevi ou erern, an "acy group refers to a
fornyl dkauptepsatehkyk; NL €0pr Swhe heterdcgblbylﬂcyl trdetdrecyvladifenybgropp ewi bis| y.

Acetyl ac?pcglo?lIal\l/)(;i lsu%%lxtuztié’dewglf grrl’rf]::) (l)rer%ore sugst}{uengs SUCB as alkyl (including carboxyalkyl,

20  hydroxyalkyl, and haloalkyl such as trifluoromethyl), alkenyl, alkynyl, cycloalkyl,
(cycloalkyl)alkyl, heterocycloalkyl, (heterocycloalkyl)alkyl, aryl, heteroaryl, alkoxy,
cycloalkyloxy, heterocycloalkyloxy, aryloxy, heteroaryloxy, aralkyloxy, heteroaralkyloxy,
aroyl, heteroaroyl, amino, nitro, carboxy, alkoxycarbonyl, alkylcarbonyloxy,
aminocarbonyl, alkylcarbonylamino, cycloalkylcarbonylamino,

25  (cycloalkyl)alkylcarbonylamino, arylcarbonylamino, aralkylcarbonylamino,
(heterocycloalkyl)carbonylamino, (heterocycloalkyl)alkylcarbonylamino,
heteroarylcarbonylamino, heteroaralkylcarbonylamino, cyano, halo, hydroxy, acyl,
mercapto, alkylsulfanyl, sulfoxy, urea, thiourea, sulfamoyl, sulfamide, oxo, or carbamoyl.

A “heteroaryl” group, as used herein, refers to a monocyclic, bicyclic, or tricyclic

30  ring structure having 5 to 15 ring atoms wherein one or more of the ring atoms is a

heteroatom, e.g., N, O, or S and wherein one ore more rings of the bicyclic or tricyclic ring



As used herein, a "carbanmoyl" group refers to a group having the structure
-OCO NR'" R'" or -NR'-COORZ wherein R and Ry have been defined above
and RZ cawolwe/osd3byl , aryl, aral kyl, heterocycloal kyl, hetreramsoyios4®r

het er oaral kyl . 25 As used herein, a "carboxy" and a "sulfo" group refer to
-COOH and -S@BH, respectively. As used herein, an "al koxy" group refers to
an al kyl -O group where "al kyl" has been defined previously. As used
herein, a "sul foxy" group refers t42-0O SO Rx or -SO O Rx, where Rx has 30
been defined above. WO 03/087304 -13 PCT/ US03/ 10440 As used herein, a

"hal ogery t Qr i odine.
As used rﬁrélregllr ehﬂ%&natg:r %{/ (5’? osu(ghfr% er lrh?e pf@g’? }8%3911 g’(lay;’ NR' Ry
or -NR' thiagglg), 2x@plythienidazol, indBly], talmtol'yl Heamfummndeﬁame;d alpthege, 5 As

used hergin i.de” at fers to - NRXx S(O)2 NRYRZ
wher ei n t&?xaﬁﬁe"e if\ azﬁ'é‘?lg‘lﬁ'ggﬂn fi ‘W&tﬁ’ B:ﬁ’ggéﬂ‘ eI‘Fé?*EVHS ‘urea"
group r edpgiofallyosubltuddrwier M&rtﬂ@é‘s%ﬂ“ﬁ%@%u@ﬂ(ﬂs Akyl (tlm&)&ihge P jrefers
to the structure -NRx-CS-NRYRZ. R, , and RZ have been above.

10 AS ud¥dryypbivh and haleplkykuchas &hﬂ}lﬂwmﬁ@weﬂkm&i %l@’nb’h@yalmﬂimt, r equired to

conf er | cal l
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body . sur is described by Freireich et

[ t
21I , I gr p%ﬁ"er%rtoﬁféra““ abﬁm 56‘b021’9allf‘ﬂ?‘9/8€5%°"3§0ﬂ ylegrppadexyr ea may be

approm rmrhﬁbdhrb 1, A6y g hrikin ST R Rl icatihy Rl Of the patient. See,
Sci entlflﬁTablygi Gei gy Phaylramaceutlcapl Ar'dsl ey, New York, 537

(19716) (sxcloallsy) eyl earhonylaminp earylcarhonglaming aaalk)demhmwamnml, udi ng a hunan.

An anta nds to the receptor

wi t hout Qﬁé;(l?ﬁc %{te?ﬁg%fagb&sglgg?o@gte?qan)IS%%@i[)@gyWﬂ VAR dogenous | i gand(s)

or substhestresrglratbonylafiiroi, hetergrakledbonydamindecysa6 Spl& hyafsky, 4djs i nhibits
or to transduce an intracellular signal in

the abili t cept

r etsponsémz %&%‘g%ﬁgﬂr Sy Bﬁeﬁcﬁhﬁb’ma@l@iﬂﬂﬁwﬁkfém&et P¥Q: 1Al carbpmpylar te I
ant agonigt o ; e
(Al ey T g ROE G a8 St hokR. et POl T A AR REEBSY, Yo
andA8r dbatiiysubseiutadavith a hetebacyligovups Both “adkyihandthetineiryrhav bestt defimed | ul ar

mat ri x above.

As used herein, “cyclic moiety” includes cycloalkyl, heterocycloalkyl,
cycloalkenyl, heterocycloalkenyl, aryl, or heteroaryl, each of which has been defined
previously.

20 As used herein, an *“acyl” group refers to a formyl group or alkyl-C(=0)- where
“alkyl” has been defined previously. Acetyl and pivaloyl are examples of acyl groups.

As used herein, a “carbamoyl” group refers to a group having the structure -O-CO-
NR*R” or -NR*-CO-O-R* wherein R* and R’ have been defined above and R” can be alkyl
aryl, aralkyl, heterocycloalkyl, heteroaryl, or heteroaralkyl.

?

25 As used herein, a “carboxy” and a “sulfo” group refer to -COOH and -SO;H,

respectively.

As used herein, an “alkoxy” group refers to an alkyl-O- group where “alkyl” has
been defined previously.
As used herein, a “sulfoxy” group refers to -0-SO-R¥ or —SO-O-RX, where RX has
30  been defined above.



25 (e.g., collagen and fibronectin), the differentiation of stromal cells
to nyofi broblasts, and the stinmulation of and mgration of inflammtory
cells. Thwe,03po8mpounds of formula (1) inhibit pathol ogi cacTiusbs/amamet ory
and fibrotic responses and possess the therapeutic utility of treating
and/ or preventing disorders or diseases for which reduction of TGF(3 and/or
activin activity is desirable (e.g., various types of fibrosis or
progressive cancers). In 30 additiqn, the conpounds of fornula (I) are
useful for studying and researching the role of TGF(3 receptor type |

(Al k5) and/or iMin.receptor f A A k4),. such as their role in WO

03/ 087304 - 14@%*@8’:%?@0?‘2‘%’%& %8&&#0 pﬁ%‘é%é%@é to Flgpringy shigriae, beprgipgor

t ransduciodime, production of extracellular matrix, the differentiation of
stronmal cells, to nmyofibroblasts, and the stimulation of and mgration of
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ordinary skill in the’art to Ich this 1nvention belongs. All
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her ei n LN qr at edz referepce in their entirety. In addition, the
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apparent, fromthe following 10 et&ked d6§{CI‘ZI pLi oy, andzfrom the cl ai ns.
DETAI LED tHieSteR] proupieiers toitre st R 1GS-YBARFaR ™, RheandR/ehave drerf eat ur es
conpoundgfbd fggvaul a (1), which exhibit surprisingly high affinitiy for
the TGF(3 famly type | receptors, Alk 5 and/or Alk 4. Synthesis of the
Conp@unds of Aswsediherein,)an Effe@ivpamnonds iodeffned aaithe amguniByulred oy @pssred by a
nunmber known nethods from. commerci.ally available or known starting

nat er i alotgl?ra%ung ﬁgﬁé Frte?r}'u%ﬁ treatstlpafichisangsis t dstermineg based; on age, susfage and A2

i 'S NH, afred)'weight Nd@08difidn lof tHY pakiend ' Bals@ng"
Scheme | b bel og\E/lvl. Specifically, I?%n Scm@g?ﬁg%?ngﬁoﬁa%ggg%?ﬁ?ggng-

met hyl pyinans ébased yn milligegsnsopes esteicsqbgred DAbod surface)da desonipedby Breireich

R - substjtut i ] X¥s et hyl - am de to forman

R (o il S RCTOmeE kB 36, S19T0OR, BT s By Y 0o B i arp
3B 06| ovdeteininedetdm kyighedrtyweight sfahe patiche Secp@!, Sdichlific TBIRS, Mg _
correspaqndi ngc aéi%ag chloride (i,e., R-CO-C) wth N, Odinethyl hydroxyl am ne
hydrochlia’rai"a eutieals, AAIsiaY.dNew Yorkw37ThOR Asaserbherginpipatignt refesttone (111)
can t henmf@mal, iRANS %&llﬁaﬁodi umnitrite in acetic acid to afford an

a- keto-oxine (1V), ich can 25 undergo further reaction with an

appropri at e sAbantaganigchs(wed herein, tnminblecyle ohie direid o tirl dedpyslavitidu) i n the

resence of ammpnium acetate to yield a conpound of fornula (I).
P acgvatlnrgﬂ%e receptor. eltt competes X/lt% the endogerm)us ligand(s) or substrate((s))for

20  binding site(s) on the receptor and, thus inhibits the ability of the receptor to transduce an
intracellular signal in response to endogenous ligand binding.

As compounds of formula (I) are antagonists of TGF receptor type I (AlkS5) and/or
activin receptor type I (Alk4), these compounds are useful in inhibiting the consequences
of TGFp and/or activin signal transduction such as the production of extracellular matrix

25  (e.g., collagen and fibronectin), the differentiation of stromal cells to myofibroblasts, and
the stimulation of and migration of inflammatory cells. Thus, compounds of formula )]
inhibit pathological inflammatory and fibrotic responses and possess the therapeutic utility
of treating and/or preventing disorders or diseases for which reduction of TGFp and/or
activin activity is desirable (e.g., various types of fibrosis or progressive cancers). In

30 addition, the compounds of formula (I) are useful for studying and researching the role of

TGFB receptor type I (AlkS) and/or activin receptor type I (Alk4), such as their role in



Scheme |a WO 03/087304 -15 (Ra 1. LDAH3 2. RL"Y N OCH3 ORIl SV
N,,,,,-)HRa)ym NaNO>2 (V) ,OH N 1. NHMOAc O HAX-Y-R2 NO 2. TiC 3, MOH
(1) HOAc wo oanstsher net hod, the above-descri bed conpounds pofr/tfSos/mdh@ (1)
can be prepared according to Schene I'b below. Specifically, RIl-substituted
pyridi ne-2-carbal dehyde (1la) 5 is first reacted with aniline and di phenyl
phosphite to forma resulting N P-acetal, which can further couple with an
R -substituted al dehyde to producgd-an (RLl-nethyl)-pyridyl- ketone (M).
See, e.g., Journet et al., Tetrahedron Lett. 39:1717-1720 (1998) and

Exanpl e 3C bel ow. Treat nent. of t - et hyl ) - ' - : i
sodi um Fﬁ?ﬁ(ullqr tPEOCERIFS atg)é?’faénpiﬁ’i S&‘Br %ﬁéﬁ?&%&g‘n gg?-(%(é({?((y)‘{ %%Qrtrrg {\%ﬁ?&t{hﬁﬁ%ﬁ ch ;2
under gogirRasiia@en ¥ $thondd cdis @RRYSIbroblhgas, aubsid dtintudatidrevfind migmtiah lof

protected) aldehyde (VI) to yield a conpound of formula (1) as described
i n Schefnflammaieiaells.Schene | b WO 03/ 087304 CHO PhNH2 -16- O , OPh POPh

Unless otherwise defined, all technical and scientific terms used herein have the
5  same meaning as commonly understood by one of ordinary skill in the art to which this

invention belongs. All publications, patent applications, patents, and other references
mentioned herein are incorporated by reference in their entirety. In addition, the materials,
methods, and examples are illustrative only and not intended to be limiting.

Other features and advantages of the invention will be apparent from the following

10 detailed description, and from the claims.
DETAILED DESCRIPTION OF THE INVENTION

In general, the invention features compounds of formula (I), which exhibit
surprisingly high affinitiy for the TGFp family type I receptors, Alk 5 and/or Alk 4.
Synthesis of the Compounds of formula (I)

15 Compounds of formula (I) may be prepared by a number of known methods from
commercially available or known starting materials. In one method, compounds of
formula (I) wherein A'is N and A%is NH, or A is NH and A”is N are prepared according
to Scheme 1a or Scheme 1b below. Specifically, in Scheme 1a, optionally substituted 2-
methylpyridine (II) is deprotonated by LDA before reacting with R'-substituted carboxylic

20 acid methoxy-methyl-amide (V) to form an R'-(6-methylpyridyl)-ketone (II). R' has been
defined above. See Example 3B below. The methoxy-methyl-amide can be prepared by
reacting a corresponding acid chloride (i.e., R!-CO-C) with N,O-dimethylhydroxylamine
hydrochloride. See Example 2 below. The R'-(6-methylpyridyl)-ketone (III) can then be
treated with sodium nitrite in acetic acid to afford an a-keto-oxime (IV), which can

25  undergo further reaction with an appropriate substituted (and optionally protected)

aldehyde (V) in the presence of ammonium acetate to yield a compound of formula (I).

Scheme 1a



(Ra ~N (Ph0O)2P(OH NaNQ2 (IVa) 1. NHAQAc 0 OH HAX-Y-R2 0 (V) 2. Tid 3,
MeCH PCT/ US03/ 10440 (1) If conmpound (VI) is inits protected form

appropri ave odlegmet ecti ng agents can be 5 applied to the pesaisbi/rmgsconpound
after the coupling reaction of compound (IV) or (IVa) and conpound (VI) to
yield a conpound of formula (1). See, e.g., T. W Geene, Protective

G oups in Oganic Synthesis, John Wley & Sons, Inc., New York (1981), for
suitabl.e protecting groups. Alternagtively, a conpound of forrmula (I) can
be prepared by reacting internediate 10 (1V) or (l1Va) with an al dehyde
(M) toyield a fyrther intermediate (VII1), which can then react with

conpound (| X)(Rta I/ | d a compoand of formgha I) Note t hat m)l et| es Y and
Y" are precur'sgm noi ety Y. Ses; Schene 2 ddi tiNN% desi r ed
substitutions at Ra can be? Nged by sel éibtl r nexarrplcac t he

appropriate conpind (Ha) inter§ediate. See, e. g., Exarrpl e 3A below. 15 WO
03/ 087304 Schenme 2 NOH or R (IV&; -17 1. NH4Oam OHL X-Y (MI) , (Ra 2.
Tic3, MO

1. NH4OAc ‘
2
|
R1\n)\“/\ ] H” > x—Y—R2 AU N
R
o N/ )m vn | S—x—y—r?
2. TiCla, TN N
iCl3, MeOH (Ra}m_r N

v

In another method, the above-described compounds of formula (I) can be prepared
according to Scheme 1b below. Specifically, R'-substituted pyridine-2-carbaldehyde (I1a)
5  isfirst reacted with aniline and diphenyl phosphite to form a resulting N, P-acetal, which
can further couple with an R'-substituted aldehyde to produced an (Rl-methyl)-pyridyl—
ketone (Illa). See, e.g., Journet et al., Tetrahedron Lett. 39:1717-1720 (1998) and
Example 3C below. Treatment of the (Rl-methyl)—pyridyl-ketone (IITa) with sodium nitrite
in acetic acid produces an a-keto-oxime (IVa), which can undergo reaction with an
10 appropriate substituted (and optionally protected) aldehyde (VI) to yield a compound of

formula (I) as described in Scheme 1a above.

Scheme 1b



Y'-R2 (IX) (1) (Vi) PCT/US03/10440 In sone enbodi nents, noiety X in
compound (VI1) is a nitrogen-containing 5 heterocycloal kyl (e.g.,

pi peri di neD.03/88m0qi trogen ring atom can be protected by aPOItUSOyeI40
protecting group (e.g., Cbz, Boc, or FMOC) before coupling to conpound (IV)
or (Na) and deprotected afterwards (see first step of Schenme 3) to yield
conpound (VIlla). This conpound can further react wth various conpounds
(1 X) to produce a conpound of forngla (1). See second steps of Schene 3
below. It should be noted that compound 10 (VII1) or conpound (VIIla) can

be a conpound of fornula (1) as lder, VWO 03/ 087304 -18 Schenme 3 0 or 1.

NHMOAC 0 2. TiGi 3, MeOH (M11) (FRagmR2NCO (1X) DIEA (Villa) #2COC (1X) or
R2CCH (lé%t_@EAH%rPIRH NHCOUp|1| ROcifelko, €. 9. ;U RZCHO aX)y

NaB( QAC) M US037+16440 raiec n (usthRg—agents; e ( IC orH8
i HOAC) (PhO)2P(O)H 2. HCl
(tla) (a)
1. NH40Ac
RN JOL
NaNO, /\;E OH H™ ~X—Y—R? R\
Ra)—.
HOAG/THFH,0 ( m A 2N 2. TICly, MeOH (na )_f\:[ﬁ

(Iva) ()

If compound (VI) is in its protected form, appropriate deprotecting agents can be
5  applied to the resulting compound after the coupling reaction of compound (IV) or (IVa)

and compound (VI) to yield a compound of formula (I). See, e.g., T. W. Greene, Protective
Groups in Organic Synthesis, John Wiley & Sons, Inc., New York (1981), for suitable
protecting groups.

Alternatively, a compound of formula (I) can be prepared by reacting intermediate

10 (IV) or (IVa) with an aldehyde (VII) to yield a further intermediate (VIII), which can then

react with compound (IX) to yield a compound of formula (I). Note that moieties Y’ and
Y” are precursors of moiety Y. See Scheme 2 below. In addition, desired substitutions at

R? can be obtained by selecting, for example, the appropriate compound (Ila) intermediate.
See, e.g., Example 3A below.
15



(1) (1) (1) WO 03/087304 -19 PCT/US03/ 10440 Simlarly, when noiety X in
compound (VI1) is a cycloalkyl (e.g., cyclopentyl, cyclohexyl, or

bi cycl o[ 2vD.02bgsbeane), it can be further functionalized t®crarsns/a4eonpound
of formula (1) as depicted in Schenes 4, 5a, 5b, and 5c below. 5 Schene 4 R

NOH 1. NHAOAc
Tid3, MeOH R2SO2C

~Ral J

N M O NHCbz a~ )ai

H)1-3 (M1l) RO or (lva) 2.

(1X) DI EA R2000CI

(1X) NaHCO3 R2NCO (1X) M (Villa) pa}

(V1) (R R2COCI

(I'X) or

R2COH (1pfL, DI EA or

Scheme 2
NOH
R1
X a 1.NH4OAC
| R )
(o] N = m J?\ R N
av) \ WXy | | >—x—r
(i 2) ¢ >~ N
/ (R m{ N "
or 2. TiClz, MeOH
ot o (VIH)

In some embodiments, moiety X in compound (VII) is a nitrogen-containing
5  heterocycloalkyl (e.g., piperidine). The nitrogen ring atom can be protected by a nitrogen
protecting group (e.g., Cbz, Boc, or FMOC) before coupling to compound (IV) or (IVa)
and deprotected afterwards (see first step of Scheme 3) to yield compound (VIIIa). This
compound can further react with various compounds (IX) to produce a compound of
formula (I). See second steps of Scheme 3 below. It should be noted that compound

10 (VI or compound (VIIIa) can be a compound of formula (I) as well.



R COOH (1 X), coupling agent, e.g.,
Deprotection (using agents,e.g.,H2, Pd/C orHBr/HOAc) N ai NHSO2R2
(1) (1) Woom3/088d804 -20 Schene 5a R NOH PCT/ US03/ 10440 CEOVHISO3)0440 LI |
(I') NOH N-,;, M(lva) Deprofection ;(1 '~-~ COOH (using reagents, e.g.,
UGH) N H(l) (can be further nodified according to Scheme 5b bel ow) NOH
or 1. NH4OAc
-18-
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O OH2 Tity, MBOHO RL ~ (I) NOHN,. M~ (IVa) NH (Ro)sSQ2C (1) R (B) OH
OS2NH( Rb) 5 WD 03/ 087304 Schene 5b (1) COON -21 R20H PCT/ US03/ 10440 (1)
COON R2NHEO(ORas7309d (1) COON R2SO2NH( Rb) EDC, DVMAP / Ra (1) RCTIUNOSZZO@OMN 1.
HATU, NH3 2. reducing agents (e.g., BH3, THF) (1)

-19-

Similarly, when moiety X in compound (VII) is a cycloalkyl (e.g., cyclopentyl,
cyclohexyl, or bicyclo[2.2.2]octane), it can be further functionalized to form a compound

of formula (I) as depicted in Schemes 4, 5a, 5b, and 5c below.

5 Scheme 4
NOH
R’M 1. NH,0Ac
4
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0 N/ m o Q NHCbz
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(1) (1) R2000P (IX) or R2COH (1 X), DIEA or R COOH (IX), coupling agent,
e.g., HATU R2CHO (1 X) NaB(QAc)3H (Ra (1) Conpounds of formula (1) wherein
A is N awo 0887384 NRb (or At is NRb and A2 is 5 N) can becprispaned by
known met hods. For exanple, compounds of fornula (1) with an unsubstituted
i mdazolyl core ring can be treated wth Rbl and CsCO3 to produce a
conpound of fornmula (1) having a substituted im dazolyl core ring. See,
e.g., Liverton, et al., J. Med. Chem, 42: 2180-2190 (1999). Conpounds of
formula (1) wherein Al is 0 and A2 is NH (or Al is NHand A2 is 0) 10 or
wherein Al is Sangd A2 is NH (or Al is NHand A2 is S), can be prepared

according to knﬂmcw ofHeflifese mt%&nﬂg@;ﬁhe BSHIB) .

i nt er medféat ()I I N (I ) as VYDEILT_B? 08730 102gg, ggscri bed

above. See, 6(5. g.5-Revesz, et al., Bioorg. ?@%@N Chem Lett. 10: 1261- 1264
|

(2000) and Schene 6 b% ow. Schene 6 RL a 0 NJ2-(R ~m (llia) RR 5 (1X)
(1 Xa) NBS H2NA X-Y-R2 ) p2S8, NaHCO3 0}
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0 H2NA X-Y-R2 H2NAX-Y-R2 P2S8, NaHCO3 R (I1Xa) (1) N ~}--X-Y-R2 O (1) (1)

As is well known to a skilled person in chemstry, desired substitutions

can be pwemsds®sm the 2-pyridyl ring in the |last step of trhae/usynidiesi s.

See, e.g., Exanple 24 below. 10 Uses of Conpounds of forrmula (I) WO

03/ 087304 -25 PCT/ US03/ 10440 As di scussed above, hyperactivity of the TGH(3

famly signaling pathways can result in excess deposition of extracellular

matri x and increased inflammtory .pgsponses, which can then lead to

fibrosis in tissues and organs (e.g., lung, kidney, and liver) and

ultlmate#éﬁere It in organ failure. See, e.g., Border, WA. and Ruosl ahti
est. 5 90: 1-7 (1992) and Border, WA. and Noble, N A N

Engl. J. Med. 331: 1286-1292 (1994). S& Q es have ba NS tha,t“agdﬁ@
t he |§;§r§iw>_‘@;mn
ering fr fi tic
a1 Bolor

expression of TGH(3 and/or acti vi

activin are increased in patients/su

di sorders, e.g., fibrotic kidney diseases, dL/Nnduced and aut oi nmune

hepatic fibrosis, nyelofibrosis,/bleonycin- |nduced pul monaryy fibrosis, and

i di opathic pul nonary fibrosis. /10 Conpounds of fornula (1), which are

antagoni sts of the TGF(3 famly/type | receptors ALk 5 and/or Alk 4, and

inhibit TGF(3 and/or activin S|gnalh5 RAhway, are rit heref ore usef for

treating and/or preventing fibfot {+£ or dise §§ ﬁigéa@éb g;Jan

i ncreased | evel of TGF(3 and/gr ctP@ﬁﬁ%actlv : gd in

conpound inhibits the TGF(3 ily S|gnaI|ng when it binds (e.g.,
S :

with an 1 C50 val ue of less t 10 M 15 such a essthamll\/( and for
exanpl e, |ess than 5 nM to a'receptor of the pathvvay (e.g., Alk 5 and/or

Ak 4), ther ebﬁ‘ th t he endogenous |igand(s) or substrat e(gs)
for binding sjite |Wecept omengudg educi g t he RAbIN i t y—qf tﬁe<
receptor(R: hsduce an intracetrtohggr signal in F/&W ,Rz
endogenousmlﬁ\g@hd or substrate binding: The s
(Ra‘)'—. H
) m &N

U

R2COCI (IX) or

o)
R‘l H
R2COH (IX), DIEA or ' N\ N—<Rz
REZCOOH (IX), coupling ( ot
0

agent, e.g., HATU

1 H
RZCHO (IX) R I N N
01
NaB(OAc);H ( E: { ;

m'\/N

U

Compounds of formula (I) wherein A! is N and A2 is NR® (or A'is NR® and A% is
5 N)can be prepared by known methods. For example, compounds of formula (I) with an
unsubstituted imidazolyl core ring can be treated with R’ and CsCO; to produce a
compound of formula (I) having a substituted imidazolyl core ring. See, e.g., Liverton, et
al., J. Med. Chem., 42: 2180-2190 (1999).
Compounds of formula (I) wherein A' is O and A% is NH (or A' is NH and A? is O)
10 or wherein A' is S and A is NH (or A' is NH and A? is S), can be prepared according to

known methods. One of these methods employs the same intermediate (ITI) or (ITIa) as



af orenenti oned di sorders or diseases include any condition (a) marked by
the presence of 20 an abnormally high | evel of TGF(3 and/or activin; and/or
(b) an exwess/smeunul ati on of extracellular matrix; and/ ®eCT(Usp3/ana40

i ncreased nunber and synthetic activity of nyofibroblasts. These di sorders
or diseases include, but are not limted to, fibrotic conditions such as
scl eroderma, idiopathic pulnonary fibrosis, glonerulonephritis, diabetic
nephropat hy, |upus nephritis, hypeytension-induced nephropathy, ocular or
corneal 25 scarring, hepatic or biliary fibrosis, acute lung injury,

pul nonary fibraosis, post-infarction_.cardi fibrosis, fi osi s,

fi brot i deseabrebptoves Bef. SisReVesh bt Biegigr 6‘2@%‘(1 c@é&’; lﬁﬁ'dld'?ng'gé% conas.

Q her ftiﬁﬁf&ﬁiﬁﬂ@9k¥i iSwfor which preventive treatnment with conpounds of
formula (1) can have therapeutic utility include radiation therapy-induced
fibrosis, chenotherapy-induced fibrosis, and surgically induced scarring
includisghsurgical 30 adhesi ons, | am nectony, and coronary restenosis. WO
03/ 08730%"™M¥O pPCT/ USO3/ 10440 | ncreased TGF(3 activity is also found to

mani fest in patien it h.progressive cancgfs. Studies have shown that in
| ate stages of variodls da ) bot dest he® | -—%Lﬁ and the stromal cells
within the tunors ger?era“ ovEer express TGH(3n._Fhi's ‘keads to stinulation

of angi ogenesis and cell notility, suppression of the i mune system and
increased 5 interaction @ tunor cells with tkH® extracellular matrix. See,
e.g., Hojo, M et al., Nature 397: 530-534 (1999). As a result, the tunor
cell's becone nore ifvagi ve and netastasize to distant organs. See, e.g.,

Maehara, Y. et al., X i .e col .NBB7: 8 ~(1999) and Picon, A et
g2} §D%
G~(

al ., Cancer Epidem ol. Biefrarkers Prev. 7: gA9%- Ra(;L998). Thus, conpounds
of formula (1), which are antagonists of the 3 type | receptor and
inhibit TGF(3 signaling (ﬂlq pat hways, are al so(,*gef ul for treating and/or
preventing various |ate st age cancers which overexpress TG-(3. Such | ate
stage cancers include carcinomas of the lung, breast, liver, biliary
tract, gastrointestinal tract,pohead and neé cgggcreas prostate, cervix as

well as multiple nyel oma, nplapesa, glio |aN ’@‘I’Yﬁﬁ? ast onas.

I nportantly, it should be pqigted t(reR ecause of the chronic, and in
sone cases 15 |gcalized, nqggﬁe/6?udisor s ordi seases medi ated by

over expr essi ol TG&(3 and/or activin (e.g., fibrosis or cancers), small
nol ecul e treat ont b] as treatnent disckhsgg in the present invention)
are favored for | on -terrﬁtrw Not only Jlade-eewpetnds of formula (1)
useful in treating disorders, ok, diiseasgs) « iated by high levels of TGH(3

and/or activin actf®ity, the§g qeapoun gm8arN al so be used 20 to prevent
the same di sorders or di seasé€s” T3 s known t hat®pbl ynor phi sns | eading to
i ncreased TGF(3 and/or activin production have been associated with
fibrosis and R’

N
(0] 2
X—Y—R
HNXY-R? ( N l C{>_
Ha)——-‘
! jffi///’ miN 0]
NS )
Br N\/ m H‘ S
\ /\g[ \>——X—‘Y—R2
o) R N
(IXa) HNP X-Y-R? (re )m N
5 sta, NaHC03 (])

As is well known to a skilled person in chemistry, desired substitutions can be

placed on the 2-pyridyl ring in the last step of the synthesis. See, e.g., Example 24 below.

10  Uses of Compounds of formula (1)




hypertensi on. Indeed, high serum TGF(3 levels are correlated with the
devel opnent of fibrosis in patients with breast cancer who have received
radi ati orwOhensgy4 chronic graft- versus-host-di sease, i dipopatshs/ o440
interstitial pneunonitis, veno-occlusive disease in 25 transpl ant

reci pients, and peritoneal fibrosis in patients undergoi ng continuous
anbul atory peritoneal dialysis. Thus, the levels of TG-(3 and/or activin
in serumand of TGF(3 and/or actiywisn nRNA in tissue can be neasured and
used as diagnostic or prognostic markers for disorders or diseases

medi at ed by oyer.expression of TGE(3 apd/ ctivin, and polynorphisnms in
the gene for éﬁaféfsﬁgﬁsﬁ‘if‘b%'& ‘é‘fﬂ?f%&g’t‘}ﬁepgﬁeﬁfﬁ@i faﬁﬁlyo%gnﬁhpgga@wamﬁ%pti vin
30 can afesdlt bﬁex@é@diegﬂsiﬁéﬁéf &ldabd 1A SRARk R4 |iﬁ6ré’as§c@ir§faﬁ9ﬁﬂ§tgsr Yo gé seases.
See, e.g., Blobe, GC et al., N J. Ned. 342(18): 13501358 (2000);

_ al ., N Engl. J.
Mat suse, Whichgan gien leagp ﬁPIOSQeIg;sissueseeg lorgans 08¢ 0BINgOKidngy7 amEliv¢sasd 10440

Mol . Bi : ; = . S: Bi pgh .Bi s.. Res. Co
205 441> 4TEY 5 St ol QT g noibertly . BDRRT o Oy O
(1996) ; P& 18 €992) aid Border, Népatand dipple, ROA. ROBn Q12 MaHI3):;12088W0981994)J. E. |
et al., g din. Invegt. Jl_gg: 639- 648 gé997 ; and Sugiyama, M et al.,

Gast r oent 85 hﬁv’ been shekp thek the exgeession oE TidRiandior Pe D MRY Acpdrthsuave of
formul a ¢flYGPS aktobt R8EiPHe YiRreadéY ﬁnfﬂaﬁgﬁﬂ.s\éﬁfférg%’ﬂﬁmi v%ri&%k?ﬁmy Qlsof ! red to

confer a therapeutic effect on the treated I ent. a conpound’of
f or nul a %) fibrokicdidney dispases salenhel-indined ambatoimonurextepptiefibfosiom about 1

ng/ kg t ! . , om abput .1 /.K 0 ahout 1 /1 kg).
£t oot | Ve donrott oSy dn'ifues iRl Biosts i) i Hab® Aicham oty ¢ ne

ar t ,10dependanCompournistof fatnukd(), Midth atiaatigoRXGiop iR TGHS aafily 6P It he

possi bilit of %-u e wth other therapeutic treatnments 1ncluding use of
ot her tHEf %raﬁlg zf&a&’?é"lk Ardiiddphiby HGER ap/erretixinsignaling pathway.ofre f or nul a

(1) can dereRsEhgrst O §a AR bR | iiskERLiLen of
phar mcéut ieCaI corrp%ﬁﬁg?stgﬂél aE:’E?fb tﬁ I ng?ﬂ%%gb}r?gl? dﬁogn&%sézc’inﬁ%?ag%mfl?%,&te@ g&lagt s, 15
capsul esncrgeseddene of TGFP@sdfooadtiin adtivityi A wsedhbrin, aremipound ingitstsitan or

i njecti f use .as e or, ear.drops, dietary supplenments, and topical

prepar a?lltk(})ﬁé fa eS‘E‘ﬁ%{Wé@ﬁY%‘&‘PW{ binds 'amtg aﬁééf?o"s"ﬁ’tei %H&SS ithan 1eMaqueous

sol usi onsiciobs, 1w tedt 1 MBI, a9€fUr exhipRNesSORABIM) B felio %tﬂél?]&iﬁ’v%? or ot her
g age

wel | - known phar maceuti cal | K accep ab] e excipient. Solubilizi nts such
as cycl daéxtMKpsandir Ak Herthesebyieampetinggvishythetendegsinbukkigand(s) or substrete(30

del i veryiohp U kg el bn EReor bl st ARt e R BORE Kb gn i FrBBR Fon. ¢ ne
conposi tinwasllokn sigeal iadespphsette tieterdoaddons lightd &Madbakdw bindfransger mal |y,
U ader ol bt fakhos oL asn el Lpsocul Ly, Bucca Ly, reetel 1y
20  an abnormally high level of TGFp and/or activin; and/or (b) an excess accumulation of
extracellular matrix; and/or (c) an increased number and synthetic activity of
myofibroblasts. These disorders or diseases include, but are not limited to, fibrotic
conditions such as scleroderma, idiopathic pulmonary fibrosis, glomerulonephritis, diabetic
nephropathy, lupus nephritis, hypertension-induced nephropathy, ocular or corneal
25  scarring, hepatic or biliary fibrosis, acute lung injury, pulmonary fibrosis, post-infarction
cardiac fibrosis, fibrosclerosis, fibrotic cancers, fibroids, fibroma, fibroadenomas, and
fibrosarcomas. Other fibrotic conditions for which preventive treatment with compounds
of formula (I) can have therapeutic utility include radiation therapy-induced fibrosis,
chemotherapy-induced fibrosis, and surgically induced scarring including surgical

30  adhesions, laminectomy, and coronary restenosis.



surgically), or intravenous adm ni stration. The conpositions can be

adm nistered to an 25 aninael (e.g., a nmanmal such as a human, non-hunan
prinate, womnsesrsang, cow, pig, sheep, goat, cat, nouse, Pam/USgiitaen pig,
rabbit, hanmster, gerbil, or ferret, or a bird, or areptile, such as a
l'izard). Optionally, compounds of fornula (I) can be adm nistered in _
conjunction with one or nore other agents that inhibit the TG signaling
pathway or treat the correspondi ng.2630 pathol ogi cal disorders (e.g., _
fibrosis or progressive cancers) by way of a different nmechani smof action.

ft incl ude angi ot ensi n_canver.ting.enzyne WO 03/ 087304
e ooy B T b P SO e i s oo
agents, amcesl StafiesAgRatiowaiat inABiedR8 8Lvdridas BshRisNBbBInOfundfichif@ldon of
the TGH | rtergglgiors, e.g., anti-TG-(3, anti-TGF receptor antibodies, or

3
ant agoni Y€ ¢rdls pihin theyrpaors, geﬂé@@kﬁ?&i?rgKPWSﬁeT(Gﬁﬁ-e'ﬂihiSmdmtd;] stithelation t Per )

' |1y : ' W] imt. the gcope of the
vent oo Bdgefe S Mo BG Bohes bl SRRRL s N iptP o at os
(11a)5 (intaryctiopafiteer ¢eNp with\the ea:rmbﬁnmmi‘ r)maamebSedgsg.l; Hogy) ; é\q,mtﬁfg,ammesttgf (1§/|4| )

| ow. -E | -cycl ohex -carbam c acid benzy )
g; n'? Y]Vesi Z:ss Eé? Bﬁ.ﬁéﬁ(fg{gfgg ég%%%%td&es‘“@@%élesﬁ’éﬁ?mﬁ“}?&? Wnyagiyg edmelgalngge to ( a)
4- Benzy| dixysesripany |Suei 19; Mushabexaqeeaybexy! (D)]?cog;clg?nﬁﬁg_@?y 1999} 5 LhREABL €

(2.2 m, 15.4 mmol) was added to a solution of 4- _
cycl ohex@n¥chr 68RSAriEpidesniel. Biomearkars FyexnTot97-504 61998Xt Thus, oémpouhddiobxane (5

d ' ' aqueous .sol ution. ( . _The
m_zd 3pe %ﬂﬁgﬁ%{(ﬁ r egglaat%) gﬂtg&}r@%& gg&lg gﬁir@ ty%? gg&?ﬁ%mﬁ\%%& W@%&’g‘&ﬁ?ﬂ %‘&E?l“’rged uced
pr esidur epatiiviays; asiathoausefud fqrarehiing amdzor prowdntag Varbiylhteatpe dhfcerWhivat er . The

i ith brine, dried over sodium sulfate,
B o T T S o oG oogor (o Tng: bt oo

benzyl o e B i (ESP-)
beny /0y Ly s el e gD e e ol FLARL S (5

2H), 2. 2auitiple myglomapmelgnomy, gligma, andglighiast@hds. 1.44 (m 3H), 0.97 (m 2H).

- - - l.) - h | ) - b .aci d .benzyl ester
Ochl y1 shior PPt at GRURBRERGEf ot Bt Tisihyonis. andd ot pent - a-
benzifl oxpcaizbomatagion disoidetsaltalRaas ddaatdd b oRsbhrésdion F TERBad@id ) i n 25

di chl oronet hane (20 ni). The mxture was stirred at roomtenperature under
ni t r ogerfH¥M (€L HRgpsis axganeers), small molesudaitreataents (sigh @e tregtmentdiselose, in

O D met hyé prded¥VedtibRfare favored for long-term treatment.
Not only are compounds of formula (I) useful in treating disorders or diseases

mediated by high levels of TGFp and/or activin activity, these compounds can also be used

20  to prevent the same disorders or diseases. It is known that polymorphisms leading to
increased TGFB and/or activin production have been associated with fibrosis and
hypertension. Indeed, high serum TGFB levels are correlated with the development of
fibrosis in patients with breast cancer who have received radiation therapy, chronic graft-
versus-host-disease, idiopathic interstitial pneumonitis, veno-occlusive disease in

25  transplant recipients, and peritoneal fibrosis in patients undergoing continuous ambulatory
peritoneal dialysis. Thus, the levels of TGFB and/or activin in serum and of TGFp and/or
activin mRNA in tissue can be measured and used as diagnostic or prognostic markers for
disorders or diseases mediated by overexpression of TGFp and/or activin, and
polymorphisms in the gene for TGFP that determine the production of TGFp and/or activin

30  can also be used in predicting susceptibility to disorders or diseases. See, e.g., Blobe, G.C.

etal., N. Engl. J. Med. 342(18): 1350-1358 (2000); Matsuse, T. et al., Am. J. Respir. Cell



hydrochl oride (0.971 g, 9.96 mml) in anhydrous pyridine (10 nL) was added
to the reaction residue. The m xture was stirred at roomtenperature for 3
hours. SoWoennsises renoved under reduced pressure, and tIRETrEses/dideo was
partitioned between ethyl acetate and 30 water. Ethyl acetate solution was
washed with brine, dried over sodiumsulfate, filtered, and concentrated
to give 1.0 g (38% of (4-(nethoxy-nethyl-carbanoyl)-cycl ohexyl) WO

03/ 087304 -29 PCT/ US03/ 10440 car banyc acid benzyl ester as yellowoil. "H
NVR (400 MHz, CDC13) S 7.36 (m 5H), 4.59 (s, 2H), 3.88 (n1 1FD 3.70 (s,

3H), 3.1 3 1.8 66

(ZD For my! - yc?loﬁ)gxl’f)ﬂg?@h]l%‘(? ad & e%g%ffhe'gs?@f’h%‘ Bé‘f sQ?ﬂH’f’qué ﬁ%ﬂ -ftdn
hyflnt de ((19?4) Masmsel,tT @nal, ﬁtnﬁé?l H&zhozglzw 70707 13 (198%5); )aﬁléﬁdeseﬁlg%\ﬁ Hep &ogy y |
sol u |on OXY- e - car bamo cycl ohéx car bani ¢ aci d°benzy
est er 98‘{5 %égggé QWIPWS inhidebils Tﬁ%iﬂ é@eml)oogﬁ 9-648 399Thendi xt ure was
Stirred S\Idya?& ME @l (Jiaﬁ%term% §i14:350ls5a@gogydded at 0C The mixture vas

partl tione bet Ween 10 ethyl ace ate an Et hyl acetate was washed

filtered and concentrated to give

0.60 g (749 - hexy! d benzyl est
velLow o 1) %Réf,ﬁyegzég‘v/ Cy%&%&%@ﬂ@m B fbuipquinedin By a 5 63 (m
1H), 2. 38er(amutﬂ:|'éffecﬂoﬂ the (fatefliphtient. £8r 4 BdmPAblind FTofRHATPY) ea(n\%ffegtwe

Benzo[ 1, 3] di oxol e-5-car boxyl i c acid nmet hoxy-net hyl -am dé
hydr oxi FERQURbCN 1gngayder exapipie iffprpalant 1 mmketo aboat lé{lidlgd(gs(b@vuf;om abcwt

sol utiom i I

O di et h{? rtg%m%oﬂgﬂélﬁ%r Ofﬁﬁggﬁoes@ﬁgggg’ 365 Fﬁ%gr}lz‘?%bya%f%ni trile
(2000m.)s lmlden thexart: depemsientsen rontechfatimimismatiR, éﬂﬂfﬁienﬂtaishl%ee aﬁ@fhe%o%slbi-lity
Acet oni tr| | e was ved under. reduced . pressure, and the resi was
partiti SHET L‘B%&Wgﬁg&eﬁg]erﬂ’@gtt‘%frﬁat’é’ﬁﬂts\h&l ing w0l sthpriherapesic agonts washed
Wit h Dbrian@jor ralliatesh tﬁé’ﬁf,y_sodl umsul fate, filtered, and concentrated. Col umm
chromat ography on silica gel eluting with ethyl acetate: hexanes (30:70)
gave 5.5 g ( pymds R farmujad(Dceambsadehinistesed ina@hy ovanoerd suithide (fcﬁsm mz 210.1

M + 1 5 7. 4 d, 1H =1.3
) 6 S O bRacelil Sdmplia nin by P gy, Blso by s
Exarlﬁ | e c8psuldd; @yrosadgsopydsitpies, quﬁfanﬂﬂﬁthﬁis(f@fm?&u()h |o§)n1§5(ﬁh*b?%xsus@fast he
title comp ound sdscrlbedln parts (a)-(c

2- Br ono- eg P S| 4PRSx BICLY SUBR CIBW; @pﬁg)plcal preparatlons The pharmaceutlcally

acceptable compositions include aqueous solutions of the active agent, in an isotonic
saline, 5% glucose or other well-known pharmaceutically acceptable excipient.
Solubilizing agents such as cyclodextrins, or other solubilizing agents well-known to those
20  familiar with the art, can be utilized as pharmaceutical excipients for delivery of the
therapeutic compounds. As to route of administration, the compositions can be
administered orally, intranasally, transdermally, intradermally, vaginally, intraaurally,
intraocularly, buccally, rectally, transmucosally, or via inhalation, implantation (e.g.,
surgically), or intravenous administration. The compositions can be administered to an
25  animal (e.g., a mammal such as a human, non-human primate, horse, dog, cow, pig, sheep,
goat, cat, mouse, rat, guinea pig, rabbit, hamster, gerbil, or ferret, or a bird, or a reptile,
such as a lizard).
Optionally, compounds of formula (I) can be administered in conjunction with one
or more other agents that inhibit the TGFB signaling pathway or treat the corresponding
30 pathological disorders (e.g., fibrosis or progressive cancers) by way of a different

mechanism of action. Examples of these agents include angiotensin converting enzyme



WD 03/087304 -30 PCT/US03/10440 A mi xture of

6- br ono- pyri di ne- 2- car bal dehyde (2.0 g, 10.75 nmmol), ethylene glycol (3
mL, 53. 75womaloy730end a catal ytic amount of TsOH in tol uen@CfAGosrip4mas
heated to reflux with a Dean-Stark trap for 1.5 hours and cool ed down to
roomtenperature and concentrated in vacuo. The residue was purified on
silica gel colum with 2% EtQAc 5 in CH2O 2 to yield

2- bromp- 6-[ 1, 3] di oxol an-2-yl -pyridihge as a colorless liquid (1.97 g, 80%.
(b) 2-Cycl opropyl-6-[1, 3]dioxol an-2-yl-pyridine To a solution of ZnCl2 in
THE (0.5 . ni) . was, added dropwi se a solution of . cycl opropyl magnesi um
br oni de " g’lbg%%‘, mﬁ%teﬁ:ﬁﬁd S?ef%‘gaﬂﬁa%ﬁarﬂwtro%@gﬁmﬁﬁ%wﬂég%@% tﬂ&‘o m xture was
then al | misgbnize ligandblididgorRavatiod I Ml GEE raRpiod, blgl adtilIEFRAnGAMEEp The
above m xture was then transferred to a sealed tube with

2- br omo-T6S§PIOrANPYist .05 aptagpnists of thei TR type I regemersnmol e, see subpart (a)
above) and P : :Fga o maj or._f.0 tion of the
product and ggﬁé?ﬁg%@}({n%gﬂ)nea@g@?a . klt%)ei 1rmt1§(e,%f§lrl§$3\iﬁ\%§eq(a?uﬁlee i %‘5{‘55 b 120C
for 2 hduni thestopoof the inf@ntion descbed inghpelaghsir e and t hen worked 15 up with
Et OAc and satyr at ed ni ym chl ori.de jed _over SH4.  The residue

f rom concent r%fq%bfﬁ‘l scxﬁ’ﬂlpraﬁ H’&erﬁﬁd@qsﬁﬁg)’g@)' &HPLW%%@A‘Q@M@ in

CH2A 2 tdesiiitdddn ExakipldsQP4 BE¥l: 6- [ 1, 3] di oxol an-2-yl -pyridine as a bright
yellow liquid (0.96 g, 619%9. (c) 6-Cyclopropyl-pyridine-2-carbal dehyde A

m xture of 2-cyclopropyl-6-[1, 3]dioxolan-2-yl-pyridine (0.9 g, see subpart
(b) 20 phgysi @nd a catal ytic amount of TsOH hydrate in a mxture of
acetone TI0O nty and water (2 nL) was heated to reflux overnight until npst
of tlfe dJHdfarmmg-ayelobexyd)-sarkmnec acidshenegl eseedq®IIi Ng to TLC. It was then

cool ed down tQ roomt erature and concentrated. The residue was
di ssol ved in |nélﬂeﬁ§fI°f§€‘E%trle %mpq}&&gﬁ%@eww g parts L@ ke um car bonate, and

t hen wat(ay 4-BeidyloR¢éaroh nﬁy@eymn@éy}bgg} ;jated. The concentrate was
purified on 25 silica gel colunn wth 100% CH2C 2 to yield

6- cycl opr opy|Bgnzyl ellereiamaty Gl mbh {4 nasold wab aidgst tola sgliitidn (of 46Enigo- 94%) . ' H

I (Eaheltip® B0 L5 ey ot Fhrdtha > O ("
cor 18spandiaigd bodiiindiednatdiqus@lsadfuioR (¢ BANAMHRInRRAE W Sikrdcar BOEERE | D

above. 30 WO 03/087304 -31 PCT/ US03/ 104
hours. Dioxane was removed under reduced pressure. The residue was partitioned

between ethyl acetate and water. The ethyl acetate solution was washed with brine, dried
over sodium sulfate, filtered, and concentrated to give 2.3 g (59%) of 4-
benzyloxycarbonylamino-cyclohexanecarboxylic acid as yellow oil. MS (ESP-) m/z

20 27639 (M- 1). '"HNMR (300 MHz, CDCl3) 6 7.34 (m, 5SH), 5.09 (s, 2H), 2.24 (m, 1H),
2.04 (m, 2H), 1.83 (m, 2H), 1.44 (m, 3H), 0.97 (m, 2H).

. (b) (4-(Methoxy-methyl-carbamoyl)-cyclohexyl)-carbamic acid benzyl ester
Oxalyl chloride (0.796 mL, 9.1 mmol) was added slowly to a solution of 4-

benzyloxycarbonylamino-cyclohexanecarboxylic acid (2.3 g, 8.3 mmil) in

25  dichloromethane (20 mL). The mixture was stirred at room temperature under nitrogen for
1 hour. Solvent was removed under reduced pressure. N, O-Dimethylhydroxylamine
hydrochloride (0.971 g, 9.96 mmol) in anhydrous pyridine (10 mL) was added to the
reaction residue. The mixture was stirred at room temperature for 3 hours. Solvent was
removed under reduced pressure, and the residue was partitioned between ethyl acetate and

30  water. Ethyl acetate solution was washed with brine, dried over sodium sulfate, filtered,

and concentrated to give 1.0 g (38%) of (4-(methoxy-methyl-carbamoyl)-cyclohexyl)-



Exanmpl e 3B 1-Benzo[ 1, 3] di oxol -5-yl -2-(6-nethyl -pyridin-2-yl)-ethanone
(rr1) n-Butyllithium (2.5 Min hexanes, 13.8 nL, 34.4 mmvol) was added
slowy toweo3ssidst i on of diisopropylamne (4.53 i, 32.3 mawlysos/m4anhydr ous
THE (50 nL) at -78C. 5 After being stirred for 0.1 hour, the m xture was
allowed to warmup to OC. Stirring continued for 0.5 hour. The m xture was
then cooled to -78 C and 2,6-lutidine (3.76 nL, 32.3 mml) was added
slowy. The m xture was allowed to,4armup to OC and stirred for 0.5 hour.
The m xture was then cooled to -78 C before the slow addition of

benzo[ 1, 3] di oxol e-5-carboxylic acid t hoxy-net hyl -am de (4.5 g, 21.5 nmol;
see 10 Pasmig 3&88@3)685%%1%&?&%5{7@#!@1%1@ [z, PRCly; &1.86 énneld), st i rred
at -78 459(s, OH3, 3. , ( f . , a r e for 2
nour s Tho G ard St L, 230 S 347 P 3D 2 28 e AN 2R B 8.

sol uti on®Bhd extracted with ethyl acetate. The extract was washed with

bri ne, dc?gzﬁan\-/rgrl-és% iumﬁulf te fi.‘il ered, .and concentrated. After
purificatl on gePhgCY s sarbamicas tgﬂg,zy P51 ica gel (eluent: ethyl
acetdte (2): bisobnsgaldmiduy hydrfded 1® NM&6¥6tiodf 6.24 mL, 6.24 mmol) was added

1- Benzo[ 1, 3] di oxo] - 5-yl - 2- (6- net hyl - pyri di n- 2-y|?-et hanone as a yell ow
solid ogkttgiaseptionst (Egpathoxy-meftyb carbamoyl) Lyclohexylvrarbaro® atdhenzyl

Met hanolegfl4) 8 7.56 (t, 1H, J = 7.5 Hz), 7.39 (dd, 1H, J = 1.8 Hz, 8.3 Hz),
7.30 (dd, 1H, J = 0.5 Hz, 1.8 Hz), 6.93 (m 1H), 6.83 (m 2H), 5.98 (s,
2H), 4.811.0s, 3.2Hmmd) tlarhydradsTHRQOMB-983C. The mixture was stirred at —78

1-(6- Met % yridip-2-yl)-2-[1, Za%q)tri azol o[ 1, 5-a] pyri di n-6-yl - et hanone
(111a) Syntmédiour oV aterd2 mly) vasaddeb G Iheenisture aias partitianedsbetaerand ( b)

bel g : i -al.byrj.di ne- 6: car bal dehyde To a | ution of
6- i o\go- [éltﬁ})zla%%t? %uaggg%ﬁ@éﬂ’gfaﬁé?@d? ér%é*' %E&gwg‘f‘%?&ew#%eﬁ;%& Wiy gulsate s | om
2- ami no-fBltdretiaplrondémetddiiodsi veoh 6Gig(Tet) & (4-fobrsyBeycMBex 3y carbdinidadi@ VO
01/ 6275 i.n anhydrous THE, (300 ni) at OC was slow y added a sol ution of -
i sopr op?%eﬁﬁgr?é@f y fq&wﬁe NMBI#%QNWZ’ D) 6 366 tHdH), 7.3665He 863t i ng
mlky s ) S hr f an hour, DWF (6 nmL, 50 mmol) was
added tg%?ﬁgﬁ’saggpgﬁ’s%%}ﬁ lg{%%g{r%’dﬂﬁ]gﬁ’ i@épensi on was allowed to warmup to
roomtenperature and stirred for 4 additional hours. 30 100 nL of water was
theqsaddgd at! rgoomterrper ature and stirred for 1 hour. The resulting
m xt'are acted with diethylether and washed w th saturated Na2CG3.
The ext mBdizel (SMBRORSTERboxiRe REH ek A RyEhfac{v) ed over MSO4 and
concentrated. The residue was purified on a short sifica gel cake with
Et OAc to gi vedqdiung hydroxidg£ 52621300 sy} indvater- @5 cal omisteldgd sloady & 4 | ght

i 0 -
%’gl ! (i"’l_‘:) ,S%B'J_Ulfg o??&)er&r?ﬁ &lor’i:éép(g.gy ge, 36%81) ang| I\)\I gﬁi&%ﬁ%ﬁro%?'?anu%) , 510.03

hydrochloride (3.53 g, 36 mmol) in acetonitrile (200 mL). The mixture was stirred at room

20  temperature for 0.5 h. Acetonitrile was removed under reduced pressure, and the residue
was partitioned between ethyl acetate and water. The organic layer was washed with brine,
dried over sodium sulfate, filtered, and concentrated. Column chromatography on silica
gel eluting with ethyl acetate:hexanes (30:70) gave 5.5 g (88%) of the title compound as a
yellow oil. MS (ES™) m/z 210.1 (M + 1). '"H NMR (400 MHz, CDCl;) § 7.34 (m, 1H),

25 726(d, 1H,J = 1.3 Hz), 6.86 (d, 1H, J = 8.1 Hz), 6.05 (s, 2H), 3.61 (s, 3H), 3.38 (s, 3H).

Example 3A
6-Cyclopropyl-pyridine-2-carbaldehyde (I1a)
Synthesis of the title compound is described in parts (a)-(c) below.
30 (a) 2-Bromo-6-[1,3]dioxolan-2-yl-pyridine



1H), 8.49 (s, 1H), 8.02 (d, 1H), 7.82 (d, 1H. 5 (b)
1-(6-Methyl-pyridin-2-yl)-2-[1,2,4]triazol o[ 1, 5-a] pyridin-6-yl -ethanone To
a sol uti owowmB/§BpL, 4] tri azol o 1, 5-a] pyri di ne- 6- car bal dehyaeT(U393/1@@® ol ;
see subpart (a) above) and

[ (6- et hyl - pyridi n-2-yl)-phenyl am no-net hyl ] - phosphoni c acid di phenyl
ester (8.8g, 20 mmol; prepared from 6-nethyl -pyri di ne-2-car boxal dehyde
(Aldrich-Sigma, St. Louis, MO acgprding to Tetrahedron Lett. 39:1717-1720
(1998)) in a 10 m xture of THE (40 nmL.) and iPrOH (10 nL) was added Cs2CO3

(8.6 g, 26 mol) and_the m xture S, Sti,rre t o e e for
over ni ght . AAS‘B¥X|9’E"F85 631“"@&354 ‘“F%lgﬁl‘}ﬁdwgeq%ﬁd%éaggéé)@mgig’eé%%ehe above
m xture g§@ﬁ1 ST 355 Rinol), AAMA cathlytiv@motiiest THOHIire@lukine (50 MLB&Eag et hy |
t-butyl “éther) and extracted with IN HC tw ce. The aqueous extracts were

neut r al heatetl toirefux withsodeanesatkriran fop LShogrsand Gogledilod 4R dOYP &Rt itcess

For e, o CorbRnHEE 363 Rsfhuk Ol BELAE ot SEE eroldind RhehT27e BIOIAGI | €d (O

yl ) -2- [ in @H4TL o §iell Dbiorhe-8}{[1)Bldidkolat-2yyl-paridinecn e catorkess bqyidkl-2E8sol i d (2.9
g). The filtrates were extracted with EtOAc and dried over MgpS™ and v
concent 88%3d. The residue was recrystalized with i PrOH H2O to yield nore

desired -1 - ineH NWR (CDC13, 300 MHz), S 8.6 (s,
iy, . S8 REClpph ) Gl RRp TR gL EgANAC, T, SO0 20 1k 7 55 (ad,
1H), 7.36 (dTokHfolutionas Zn€l, mPHF £0.5H1,(25 mbHyvas %ﬁqr@p%se a solution o

1- Benzo[ 1,.3] di oxol - 5-.y| - 2- ( 6 I i di - et o |- i 2- oxi me
(V) S5 aHeRTE PEpsg et B Mp2 £ dt g cllpheEaiged:. e

1- bgpzo[dix@klivax len aBbwbd Yo warn§ 6p tetoox tempeiatirn-agd yliredfonanbewer. (Fheo g, 3. 92
mol ; see Exanple 3B above) in a m xture, of . [ THF/, .6:4:1 2 m).
The i xtahee mixguIstwas then gansérered e afe?t‘\%‘{fr“bﬁl’ﬁith z-ﬁ%n%plﬂf&%m{o arPﬁ%'r)é’t ure for
1 hour. §§HH} r REERPP RS DBYanmer).di ssol ved
in wat erp§§%§&%&ga€% V\glgcgaegg%g{aﬁn(?ﬁ%?ﬁ)e SEH;&gaI E%‘(v?gggrrore ,th;n 8. The
aqueous Hal stidved majer fdimatiex of the peatlugl and semestartiag mafesial. Thie BRGWRIAS| ayer

was 30 shed wt {1 pe,, . dried dj f I

concent rt ?rblaea{egl tg H@Q (J'Opcg @ lborulrs((a %X;{)%{%fisd%vdnqmrg&h t&ﬁﬁeratfu}é 4l ich wefida

1- BqBZO0[ b, B ERFRE afd YatordtddbmirRbd1N-chlorideiand Arigd pvatMa8e,. 1Tk whidne 2- oxi ne

as WD 03/087304 -33 PCT/ US03/ 10440 a yel | ow foam n@(Esp%sz 2881 (M +

1). ' H Nkfn COOBniveLon m@)ﬁ@ion@,@ca(g# colymy with 3% EtPAcyp CiCh & e 6. 81
efrgexenpl ary

(8 ot B B e kM OISO, OfEPLoDL 0,
(c) 6-Cyclopropyl-pyridine-2-carbaldehyde
A mixture of 2-cyclopropyl-6-[1,3]dioxolan-2-yl-pyridine (0.9 g, see subpart (b)

20  above) and a catalytic amount of TsOH hydrate in a mixture of acetone (10 mL) and water
(2 mL) was heated to reflux overnight until most of the starting materials were consumed
according to TLC. It was then cooled down to room temperature and concentrated. The
residue was dissolved in diethyl ether and washed with saturated sodium carbonate, and
then water, and then dried over MgSQOs and concentrated. The concentrate was purified on

25  silica gel column with 100% CHCl, to yield 6-cyclopropyl-pyridine-2-carbaldehyde as a
bright liquid (0.65 g, 94%). 'H NMR (CDCls, 300 MHz), 8 9.90 (s, 1H), 7.58(m, 2H),
7.23 (m, 1H), 2.01 (m, 1H), 1.02-0.92 (m, 4H).

The titled aldehyde was converted to the corresponding N, P-acetal for ketone

preparation according to Scheme 1b above.

30



4- (4-Benzo[ 1, 3] di oxot - 5-yl -5-(6-net hyl -pyridi n-2-yl)-1Him dazol - 2-yl) - pi pe
ridine-1- carboxylic acid benzyl ester 4-Fornyl-N Cbz-piperidine (0.297 g,
1.2 nmol )woas/ogdded to a solution of 1 10 PCT/US03/10440

benzo[ 1, 3] di oxol -5-yl -2-(6-net hyl - pyri di n-2-yl)-et hane-1, 2-di one 2-oxi ne
(0.280 g, 1.0 mmol, see Exanple 4) and amoni um acetate (1.54 g, 20.0
nmml) in acetic acid (10 nm.). The m xture was reflux for 2 hours. Sol vent
was renoved under reduced pressure.y;The reaction mixture was then quenched
with an amoni a/ice mxture. The aqueous solution was extracted with ethyl
acet ate.EThe fzéﬁact was washed with brine, dried over sodium 15 sulfate,
filteredyX centrated. HPLC purification eluting with

acet oni t {iBepzéf@{Rdiota s y1-2- 9B 40l > L Re ffyi dazol e as a yel |l ow
solid. M5 (ESP S?rl z 51%.’712Qﬁwﬁn%y%%dglb%ygeﬁgﬁﬁ%gmhydr oxyi m dazol e
(0.50 g, 0.98nhvsylithiem (2§dMdn hexaaes dBBimbn344 ning) 8/asiaiidedsB¥ylyGoal) and

th I .. Th 1 Xt ur s.stirred at rogmt erature for 2 hours.
Aemont o/ S8 SR dP GRSt 3ttt oot in wiboioun THEXSO TH #cdssus
sol uty onAYRSbaxd §tafddedr Bi1tHduBhY hiRG R EilowWia 1§ Wakh ugqggﬁ(g.eSEé}nr act was

washed with brine, dried over sodiumsulfate, firfers concent r at ed.
HPLC puedntinged fooQ.5ehhawri Whe niiktoreawad than tooledtordBEC @d\2e6-titifned3(7338., of t he

titl d el low solid.. MS (ESP+) nmiz 497.3 (M + 1). 'H NVR (400
e, Ve T Grnel ragaadep el Otly” Torimigtise Yagaliyed t vgaym RS, and sed B |11

J=17.8 . 0 24D o 25 2K 435 (m 2H),
3.36 (mdxﬁl)fbo?zsﬁ%es n%‘é ?l%s ,tﬁeé’. %X(e?sf? %? %‘2&?61&‘{% r%%"“é?—ﬂz‘i,d}ﬂ‘? & (m 2H).
Exanpl e l&nzo[l,3](Cijioxolel-5-carbc|>xylic acid rgetho;y—mlctlllyl-amided 4.5 ,221.5 fnmol; see d |
4-(4-B 1, 3L.d| -5-yl-5-pyridin-2-yl-1"Hini -2-yl) -
r ngﬂﬂ iezé’(‘)%'&f?lﬁllﬁbg‘)é(‘glm é%‘%lyéifo@p I%ll: (M‘%h)z/"g{xe miylitlrge v?a%sostirrcd)gt 278'0"|Clofeorr|0.5I nerioea
1, 3] di ol 545t Yyl r -h- i din-2-vl-1H1imdazol:2-yl)-

pi peri di lﬁlﬂeu-r %t?acrrcl‘l)tggyl%i @ée@g%ééﬁ%fém@ga&‘m?—ﬁf g}x%grs.ll_l‘ge Hﬁ'fﬂ)u&e, WEHHDER was

pr epar edquentiedivituBAioRRiAS OHloridd aduedhd S O xtas Y it e wRlRer Tgine and

1- benzo[ 1, 3] di oxol -5-yl -2-(pyridin-2-yl)-ethane-1,2-dione Z- oxine in a
si m | ar FERReYaswashed withduime; drigdqyepsedism sykfate Sfiliered tand soresintratedn Adter

bom t orunifichich demEtduAREnfohadbn 6PslTkd gol INGCA KLU SRS PdiiRc e
tE Pﬁ 1|r5ea t8i>)of|-.8 gﬂﬁ?%ﬂqlﬁédﬁ:slzsbll,3jt1ium}-tsﬁims(ﬁanéthglcpﬁéﬂiwztﬁ)-eﬁlhﬂdéneaﬁQt ?]E :i .
acet,al e rac Wa rLne ri over sSodl um su ,
fil %/ered‘{er“%v °§§W€éﬁ§’?ﬁé‘1" df?@%@?%?ﬁﬁ‘ “&’ﬁ?gﬁét%rébhfﬁwgi(ﬁ%w&m el uting
i th netyamaholdi 167 € 5i .52 0 i _
Compound aoabold b TP A NS Heb Y 3OS 16, 22 458 HEVA 1), 1 kNG e
CDC13) 9.-3Hz01.8Hz), 4.8 (m71BD 6(83) (nR12H), 7.984s, CH), €87 (s, ZHO 2. §00s, 3H)., 6.85 (d,
1H, J = 7.9 Hz), 6.00 (s, 2H), 5.14

20  Example 3C ,
1-(6-Methyl-pyridin-2-yl)-2-[1,2,4]triazolo[1,5-a]pyridin-6-yl-ethanone (Il1a)
Synthesis of the title compound is described in parts (a) and (b) below.
(a) [1,2,4]Triazolo[1,5-a]pyridine-6-carbaldehyde
To a solution of 6-iodo-[1,2,4]triazolo[1,5-a]pyridine (5.0 g, 20 mmol; prepared
25  from 2-amino-5-iodopyridine (Aldrich-Sigma, St. Louis, MO) according to WO 01/62756)
in anhydrous THF (300 mL) at 0°C was slowly added a solution of isopropylmagnesium
bromide in THF (1 M, 31 mL, 31 mmol). The resulting milky suspension was stirred at
0°C. After an hour, DMF (6 mL, 50 mmol) was added to the suspension at 0°C and the
suspension was allowed to warm up to room temperature and stirred for 4 additional hours.
30 100 mL of water was then added at room temperature and stirred for 1 hour. The resulting

mixture was extracted with diethylether and washed with saturated Na,COs. The extracts



10 (s, 2H), 4.29 (m 2H), 3.00 (m 3H), 2.10 (m 2H), 1.81 (m 2H). Exanple
7

3- [ 4- Benaspd3B$@dooxo0l - 5-yl - 5- (6- net hyl - pyri di n-2-yl) - 1H i rCcadamed/r@4o1 ] - pi pe
ridine-l- carboxylic acid benzyl ester 15

3-[4-Benzo[ 1, 3] di oxol - 5-yl -| - hydr oxy-5- (6-net hyl - pyridi n-2-yl)-1H i m dazol -
2- yl]-piperidine-I-carboxylic acid benzyl ester (0.50 g, 0.98 mmol ), which
was prepared wth 3-fornyl-NCbz-gpperidine and

1- benzo[ 1, 3] di oxol - 5-yl - 2- (6- net hyl - pyridin 2-yl)- ethane-1, 2-di one 2-oxine
inasinlar noer described in e 5, was dded to a _solution of
Ti 13/ HOVSEAoH8S Pﬂaiﬂa ﬂéf%&ﬁ%‘i‘at%‘égf ﬁq_n})%“dﬁ*ﬁévaﬁrm&l pdopa shast silicagelat 20
room termeanumdmfto@-kwwmmmwu@ld]ﬁﬁldmeisléﬁﬁ)m adglehi e yapgpch the
reaction. ~The aqueous sol ution was extracted with et% acetate. Ethyl

acetate Sé&lfir(é&tl - i8Fhead/e MBOn BrINMR (@Cbosoﬂ/naﬂzs,oﬁdlmm el HRI%10 (s,
filterediy c(?nﬁ%ngbat gd Hglggég%ﬁ)u C?Lleo?l teI uting with

acet oni tr| ‘er ‘gave | e conmpound as a yel |l ow

sol i &. Qlﬁl((ﬁﬂﬂtbhylmﬁ)yrldQY-ZZle M[tz,'u)]mazbldws-ajﬂﬁ%m 1-Mialehe! -d4) S 7.78
(t 1H, J = 208 (s, 2H), 5.16 (s,

Hz)
4.41 (mTaH)SOIUHOQBf kln% 4114192010[50 Sﬁpxrpﬁmfzﬁl)c b;?l@y@fn(mm mnplg@e(s, 3H),
2 26 v ) .
3-[4- (Brennszuofarl c?lggx%m-ld ?(Id). metiuzrlﬁﬁ yr((n%ﬂ 21;%{/) W&S r%th&lhphmp&g l(():Iac’ﬁ1 yl]-pyrr
ol i di ne-diph@yl @&i¢rt(8>8gl Zanmldplbpmzoyfroasﬁmeth&@p@ﬁﬂﬁﬁm%be%ddﬂﬁé US03/ 10440
3-[4-B d = 1.- - 5- d 2-
i1 i o Sielan S ronist ML Gele Jebahapatsuniy | TS B0 (s 1,

0. 360 nmmixtyre W TEIF A1d4PLOH (Y0 fill.) ok auaed cHch7s ey, 8!
1-benzo[ 1, 31];r§| oxol ogB%IﬂWZ (6- et r(1y| -p3)/r| di naezd?l ) - é(SJ%ng@iﬁrgblzlﬁndgng oxi nme

in a si rﬁllxé‘l‘rer’fﬁ’ﬁﬁEFe‘h%t rgesdempegturg faneapmight 5A sehwtiondf SN HE1 8306mEpwas i on of
11 CL3/ Hlaold R0 b RNR) el TS T ki, Rbied at oo

tenperature fo hours. Amoni al | ce moxtar e Was d the
r eact i orMTBE(enesluyl ¢-butyl sthetjtand extwacedwith N HA1 which, E‘hélychue%ﬁ%)ﬂifa@ts Byl

i1t or od PHAEI ALY S0 chOH bt oBli-Btas avachre SN prenig et Formed: The
acetigni tp’rhél 26 Were@BMEctEH, QdsBed WithGvatr, z{nra%rfehtté) ? ng(gml\/l@—lzmkgm ebl ow

sol i d. (ESP+) miz 483.14 (M + 1) “d4) S
7.84 (t, ylmllét 4:}tr82010[1l—ﬁ-)i]PY?ld81761}'lrpthin¢ﬂ)e ashn@ﬁfwmte SOH (2.8 g@?Thsﬁltéures 5.16

(5 ZH) %éf Q}trﬁc{i_%d ‘;ngl ?ééfxﬁ]anéa%le&' g{g&m% gan%5concé_r|?trated 515he re51due was 68 (s, _
3 ( 5- Be nealydtaljedi wioiProTyH; @ toyieRY mbiertedired pralibdt th 485 Olespayin)e B3mephyl - pyri
i ne
NMR (CDCl3, 300 MHz), & 8.6 (s, 1H), 8.29 (s, 1H), 7.87 (d, 1H), 7.72 (¢, 1H), 7.70 (4,
20 1H), 7.53 (dd, 1H), 7.36 (d, 1H), 4.61 (s, 2H), 2.66 (s, 3H).

Example 4
l-Benzo[1,3]di0xol-5-yl-2-(6-methyl-pyridin-2-yl)-ethane-1,2-dione 2-oxime (IV)
Sodium nitrite (0.405 g, 5.88 mmol) was added to a solution of 1-benzo[1,3]dioxol-

25 5-yl-2-(6-methyl-pyridin-2-yl)-ethanone (1.0 g, 3.92 mmol; see Example 3B above) in a

mixture of HOAc/THF/H,O (6:4:1, 22 mL). The mixture was stirred at 0°C for 1 hour and

then at room temperature for 1 hour. Solvent was removed under reduced pressure.

Residue was dissolved in water and NaOH (3N) was added until the pH value was more

than 8. The aqueous solution was then extracted with ethyl acetate. The organic layer was
30  washed with brine, dried over sodium sulfate, filtered, and concentrated to give 0.90 g

(81%) of 1-Benzo[1,3]dioxol-5-yl-2-(6-methyl-pyridin-2-yl)-ethane-1,2-dione 2-oxime as



Pal | adi um on activated carbon (0.010 g) was added to a solution of 4-(4-
benzo[ 1, 3]dioxol -5-yl-5-(6-nethyl-pyridin-2-yl)-1

H i m dazowo3yps)Bepi peridin- |- carboxylic acid benzyl estecTGoi4g, 0.20
mmol ; see Exanple 5) in nethanol (5 nmL). The reaction m xture was stirred
under hydrogen atnosphere for 4 hours. The m xture was 20 then filtered
and concentrated to give 0.070 (97% of the title conpound as a yel |l ow
oil. M5 (ESP+) niz 3632(M+ 1) H NVR (300 MHz, CDC13) S 7.41 (t, 1H J
= 7.8 Hz), 729(d 1HJ 81Hz)710(m2H) 6.92 (d, 1H, J =

Hz), 6.83 : 3 (m 2
2.46 (saysﬁ»w fqmaMSﬁESﬂ@m/ ;%521 (Y + QH‘?{%JM%Z&@C}%7Z9(7 v
2-[ 5-Be p L I r4egi n-4-yl)-3Him
Canzol - VT KE LB Rt G Y LT ARSI GO, 2RSS 035 Y ) o 1
mol ) and di Syathesipyf etdnyplanyicomppGnds38 fomulaa)znecimmbed\mnﬁeﬂamlfé zg"o

sol ution of 2-(5-benzo[1, 3]dioxol-5-yl-2-piperidin-4-yl- 30

3H i mi dRSI8M: 4- yl)-6-net hyl -pyridine (0.050 g, 0.14 mml; see Exanple 9) in
anhygrous THE (3 nL). The reaction m xture was stirred at roomtenperature
for 3 hours. Solvent WO 03/087304 -36 PCT/US03/10440 was renoved under
reducedE[mmﬂiﬂﬁe and the residue was dissolved in 1 nL DMSO. The DMSO

orut i ng kiteBerizolt Siafka B 6@?“8&"3’%‘3‘6'8‘??’“5"? ‘5"“9?“51@‘31."5%‘&"‘32‘%%? e
g ye%o&ﬂsﬂmﬁc?cﬁﬂnﬁﬁ%)mﬂz 517.2 (M + 1). 'H NWR ( ﬁoo M—iz Met hanol7 gz;)
(d, 1H, J = # @r%'k‘ébéi’%%‘d“‘flﬁézwﬁ g4652|%‘“°62ﬁ)s a%gé‘é%’ ?%V]“ 19 (m

1H) 102. %’énidi[l 3?{1’9»(0125 -$162 (@-m pyAdih02-yiNetRdre- 1 Z-dﬂﬁle(?.%xuiﬂ)(o ZBXgrrpOe 11
2- [5 Benzo i oxol - 5- 1. phenyl met hanesul fonyI pi peri d| n- 4‘1‘?) 3Him

i dazol - nll®0148§ﬂ| Exqgwle db msi anm@mehwmw ondA 229G mcetz% )-mmol )
and di | %F"fet h i rk%gﬁ?anQx%GSoment ‘gl n- ! M’g&f&l @ﬁ’sg&e aTgel ution

of 2(5 prperi 4-yl) - pyridine
(0. 035 geaction niRtiidd was thed qliitndhfed a/ﬁllhyaﬂrammﬁihﬁ'c)e, misttireh T\ha:aquqmue paloton Wi t h

4- (4-benzo[ 1, 3] di oxol - 5-vyl ridin-2-yl al tidin-I|
car boxy|wa %@%ﬁe%%@ﬁm)@gf%‘ﬁtel ry¥h5 exfraqt |“)éls i Y’“gi’nﬂ%sdcféflt%gr ﬁp (ra;”@(anpl e 9.
The seact natell! REPIRE plrPR bR ERFING bt ftBacknitAldMategaveol vent

was rermvelgtgh géré&% u?ﬁ% pressure, and the residue as dissolved in 1 nL
DVBO.  THe1DYRD%pdfithe hmdmyurhdiztokr@da yedlow sotide MS ESIND 0/p5ép3 (M Ve HPLC.
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solution of TiCly/HC1 (10%, 5 mL) and methanol (20 mL). The mixture was stirred at
room temperature for 2 hours. Ammonia/ice mixture was added to quench the reaction.

20  The aqueous solution was extracted with ethyl acetate. The ethyl acetate extract was
washed with brine, dried over sodium sulfate, filtered, and concentrated. HPLC
purification eluting with acetonitrile:water gave 0.16 g (33%) of the title compound as a
yellow solid. MS (ESP*) m/z497.3 (M + 1). 'H NMR (400 MHz, Methanol-ds) 8 7.71 (t,
1H, J = 7.8 Hz), 7.35 (m, 6H), 7.26 (4, 1H, J = 7.8 Hz), 7.01 (m, 3H), 6.07 (s, 2H), 5.16 (s,

25  2H), 4.35 (m, 2H), 3.36 (m, 1H), 3.03 (m, 2H), 2.64 (s, 3H), 2.11 (m, 2H), 1.87 (m, 2H).

Example 6
4-(4-Benzo[1,3]dioxol-5-yl-5-pyridin-2-yl-1H-imidazol-2-yl)-piperidine-1-carboxylic

acid benzyl ester
30 4-(4-Benzo[1,3]dioxol-5-yl-1-hydroxy-5-pyridin-2-yl-1H-imidazol-2-yl)-

piperidine- 1-carboxylic acid benzyl ester (0.9 g, 1.8 mmol), which was prepared with 4-



20 1). '"H NMR (400 MHz, Methanol-d4) 5 8.67 (m 1H), 7.82 (m 1H), 7.42 (m
7H), 7.02 (m 3H), 6.07 (s, 2H), 4.38 (s, 2H), 3.81 (m 2H), 3.17 (m 1H),
2.85 (m weh3ng3ed (m 2H), 1.90 (m 2H). Exanple 12 25 PCT/US03/10440

2-[ 5-Benzo[ 1, 3] di oxol - 5-yl - 2- ( 1- net hanesul f onyl - pi peri di n-4-yl)-3Him dazo
-4-yl]- pyridine Methanesul fonyl chloride (0.009 n_, 0.12 nmol) and

di i sopropylethylamne (0.026 nL, 0.15 mvpl) were added to a sol ution of

2- (5- benzo[l 3] di oxol - 5-yl -2- pi peppdin-4-yl-3Him dazol -4-yl)-pyridine
(0.035 g, 0.10 mmol ; prepared as described in 30 Exanple 11) in anhydrous

THE (3 1 d at room tenperature for 3
our s "?arw%%?&p'sq%o%‘an%ﬂérépz“o?iafméwéﬁ%rgi‘?gmy@duaawlﬁq‘%ameeﬁzmm

03/ 0873 Qskima Tn PSiHildPedn Q iSE H&ﬁgﬁk@ jution
was fil terugd rfl;md i&mgect é%nte%@ﬁ)grgépa?!ia%ﬁgej &I%%C QB{JuHaﬁl cation eI uting

wi t h acddBfi kYl angimethageh@0mIg1 X hg niiz8eg wamﬁtlmétbattrpomeempcrptmmﬂ)ras a .

|1 id. . 427 13) S 8.65
(' 1y Rk Aniobigric i i adeg et 5Ty e tous spfiioh s 1 5
Hz 8 lgxifzs)e,xtxﬁctﬁa with, e?tll)gl 7ac6tat¥: Etlﬂiylldgétgtg@xgrgctgﬁhs V&dzﬂhcéﬂwnh%r%ﬁb@)ed o@epS (S

3 dé.lm Léfq}e f’l@g gf g_o31centrated Colur(nrlP chroklil)latography <(>§ silica gel elutmg

2-[ 5- B -3H i m dazol
-4[ o] e%“ﬁ%ﬁ’é?%@‘?“%&ﬁ%#%%@%?ﬁ SRS BhP L bRt 0 12 ol
and di i Sefowfpiet MS GESFe m/¢ 03DAB (M 1. ’HSNMR)@OO/MHQ apdrg &ms@(mol ution
of 2-(5

pi peri dllﬁsgf;)o?bj(@réﬁbno%d%g@ %&%P%%ﬁhﬁ 830k iLH: he 1dHeBS-QP 02HD Shidol ; see
Exanpl e (9)2H), 8.20hyd ®OJEE i}%ﬁb)lodﬁhﬁm eRgt LRMDHN, Xt ure was stirred at

room tenperature for ours. Sol'vént was renoved under reduced
pressure, and the residue was dissolved in 1 nL DVMSO The DMSO sol ution

was filtggﬁg lqu injected onto preparative HPLC. HPLC purification eluting
with ac | e:water gave 0.011 g (25% of the title conpound as a

yel | ow 339[4Hendvﬂ,B]Hiﬁkk)l-smzs-(mﬁxealyﬂmymﬁh-2 ﬂlbilmi?n{dﬁ% Mjig -pi idiaeql.- d4) b
7.74 (t, ), 7.34 (m 1H), 7.28 (m 1H), 7 m 3H), 6.08
(s, H) ca@‘@@"ﬁﬁf"izi'ﬁnzyheszg 20 (m 1H), 2.94 (m 2H) 2.90 (s, 3H), 2.66

o (Peenzof 1 5 arror AR e S SB o oyt 20 P -1 - ca
boxylic yl]a[ai'pdrl@n@-ﬂ I-(tarlmxlyhn 241l besdyd ester (O 50 g, 0.98 mmol), which was prepared
with 3-formyl-N-Cbz-piperidine and 1-benzo[1,3]dioxol-5-yl-2-(6-methyl-pyridin-2-yl)-
ethane-1,2-dione 2-oxime in a similar manner as described in Example 5, was added to a
solution of TiCly/HCI (10% 5 mL) and methanol (20 mL). The mixture was stirred at
20 room temperature for 2 hours. Ammonia/ice mixture was added to quench the reaction.
The aqueous solution was extracted with ethyl acetate. Ethyl acetate extract was washed
with brine, dried over sodium sulfate, filtered, and concentrated. HPLC purification
eluting with acetonitrile:water gave 0.15 g (30%) of the title compound as a yellow solid.
MS (ESP") m/z 497.2 (M + 1). '"H NMR (400 MHz, Methanol-d;) 6 7.78 (t, 1H, J = 7.9
25 Hz),7.34 (m, 7H), 7.01 (m, 3H), 6.08 (s, 2H), 5.16 (s, 2H), 4.41 (m, 1H), 4.15 (m, 1H),
3.22 (m, 2H), 3.10 (m, 1H), 2.66 (s, 3H), 2.26 (m, 1H), 1.92 (m, 2H), 1.64 (m, 1H).

Example 8
3-[4-Benzo[1,3]dioxol-5-yl-5-(6-methyl-pyridin-2-yl)-1H-imidazol-2-yl]-pyrrolidine-l-

30  carboxylic acid benzyl ester



25 2-Chl orobenzyl chloroformate (0.011 nL, 0.070 nmol) was added to a

sol ution of

2- (5- benzwpD3B$BdOXOI - 5-yl - 2- pi peridi n-4-yl -3H i m dazol - 4P¢gir)uSpyrdisge ne
(0.021 g, 0.059 muol; prepared as described in Exanple 11) in a m xture of
THE (3 nL) and 2 M sodium bicarbonate aqueous solution (0.3 nL). The

m xture was stirred at roomtenperature for 2 hours. Mxture was
partitioned between ethyl acetate ajd water. The organic solution was 30
washed with brine, dri ed over sodiumsulfate, filtered, and concentrated.

the title comsbinnad 1ol ob Fauarss T sberi@adosh di uidssi s, NS
(ESP"') Wi'lq 'g)zﬂrgllgﬁe(l%oxghbl a%eﬁ%ﬁgs @:@ 61 of:)ol_énmh %'J'Jg}}ﬁ?pégecﬁl (m

1H), 7.60 (d, 1H 7.727 1H, J
8. 1, vith 3rfeymyleNgebz-pyrralidineland &b@zprzl),z»]deax@esodu memyhpyhdmazyl) 6. 05

(_s 2H) %tﬁ?gél gﬁ_}}ox?e? g((%xe?qs a sﬁ@la@ iinePad et MediDExa2in8s (M Ada & 17 (M

4 (4 3enszcdpﬂgrec}fdmotx3meselyom 2 nfly)randinfetRanyl ¢10HnL)i VeZ @lixtdreyids-si@hd di ne- | - ca
rboxylic acid 2,4-dich] oro benzyl am de 2, 3-Di chl or obenzyl i socyanate (0.009
m, 0. 07" WbEIPPRERLTS defetin s a ATBOR IS TiKktuze wapadded to quenched the eaction.

(5-benz oirhe &)db@vlurfonthalentiBRA vlimdyibadid 'qaﬁﬁﬁgthte%éwaét WwaAhge (0021

g, 0.059 muol re ared as descrlbe
di i sopr opith&ring mser( ®dsn snhﬁate (fllrp?eﬂ amdrmr)cenmatadlthBLﬁlplnﬁdﬁlc(lﬁ m). The

m Xt ure I urs i.tjoned

bet ween ge@ﬁy%s &gée?&?lzﬁrgﬁ e %w 'Pﬁ &%ﬁ’f {hed ‘ﬂ%ﬁ‘%“m § lbd

bri nE) dMSESPwRi/5 988, mr(m at'el NMR (@OMHzaM@ttﬁﬁalc&ngﬂ@@ 1H]

pur| fication el ut Iﬁ%yé oV acetonitrile:water gave 41% of t he
| W,

t itle coRpbdrid (B :%1)1 @07 (#52Hy, 5Sk6H(s, 2Hy 49502, 1(1’1\7&3,)33 (I'HHIHWR (400

(1, 48 SOy b by sl ke fi i s ) %710 (a1

J =82 20 H), 7.03 (dd, 1H J = 8.1, 18Hz)695(d 1H,J=1.6Hz),
6. 87 (d,, 1H . J = 8.0 Hz), 6.04(3, 2H), 4.38 (s, 2H), 4.11 (m 2H), 3.48
(m 1H), —,’é“—fgs_@n 2H), 2.14 20 (m 2H), 1.92 (m 2H). Exanple 16

L e ARt kol S S Shagigfl r
sol ution of 2PglBdium on activated carbon (0.010 g) was added to a solution of 4-(4-
0 10 ool e al>-YE5 R dRe bty el Aol M peBPespyt ot hyi amt ne.
(0. 021 ndarbdkyli¢ acidWehzyl ester (0.100 g, 0.20 mmol; see Example 5) in methanol (5 mL).
The reaction mixture was stirred under hydrogen atmosphere for 4 hours. The mixture was
20  then filtered and concentrated to give 0.070 g (97%) of the title compound as a yellow oil.
MS (ESP") m/z 363.2 (M + 1). 'H NMR (300 MHz, CDCl3) 8 7.41 (t, 1H, J = 7.8 Hz),
729 (d, 1H, J = 8.1 Hz), 7.10 (m, 2H), 6.92 (d, 1H, J = 7.5 Hz), 6.83 (m, 1H), 5.98 (s, 2H),
3.18 (m, 2H), 2.95 (m, 1H), 2.73 (m, 2H), 2.46 (s, 3H), 1.96 (m, 2H), 1.82 (m, 2H).

25 Example 10
2-[5-Benzo[1,3]dioxol-5-yl-2-(1-phenylmethanesulfonyl-piperidin-4-yl)-3H-imidazol-
4-yl]-6-methyl-pyridine

a-Toluenesulfonyl chloride (0.032 g, 0.17 mmol) and diisopropylethylamine (0.036
mL, 0.21 mmol) were added to a solution of 2-(5-benzo[1,3]dioxol-5-yl-2-piperidin-4-yl-
30  3H-imidazol-4-yl)-6-methyl-pyridine (0.050 g, 0.14 mmol; see Example 9) in anhydrous

THF (3 mL). The reaction mixture was stirred at room temperature for 3 hours. Solvent



in anhydrous THE (3 nL). The m xture was stirred at roomtenperature for 18
hours and was partitioned between ethyl acetate and water. The organic

sol uti on wavsmeshed with 30 brine, dried over sodi um sul f @ce/usbs/ia4er ed, and
concentrated. HPLC purification eluting with acetonitrile:water gave 0.010
g (2699 of the title conmpound as a yellow solid. M5 (ESP+) WD 03/087304 -39
PCT/ US03/ 10440 mz 391.2 (M+ 1). "H NWR (400 MHz, Methanol-d4) S 8.59 (m

1H), 7.73 (m 1H, 7.34 (m 2H), 6694 (m 3H), 5.98 (s, 2H), 4.83 (s, 3H),
4.60 (m 2H), 4.01 (m 2H), 3.28 (m 3H), 2.69 (m 2H). 5 Exanple 17

2-[5-Benzo[ 1, 3] dioxol -5-yl -2-(1-furan-2-vyl-nmethyl-piperidin-4-yl)-3Himdaz
ol -4-yl ]V-Va{ﬂ?mo](’f?‘#\gn‘%w?q}%?@ Pfeé%‘f’&%@@&rr&ﬁ%? Pae dissplpesbingl mI}QM%@%nS'T was
added t oDBSEPbdIticwaS fikered Bn i ificat]

1, 3] di oxol - 5-yl - 2- pi per.i di n-fﬁ%éﬁﬂ?nrﬁ?grae%ﬁaﬂ? G HPHC purifigatiens o o 10
10 rmol ;clptingo¥ite acesanirile svatdseave 908X giipTop ofl the tislectopoand 2 xpelloat shdidy de
(0.0083 , 0 1) i el ar ( . Jh ixture was_stirred
at rooml?ﬂgr%%;) tmu/rzregi?bzz(l\fg' Hhoﬁmbm?’iﬁ?tg}ﬁ@‘d%g7?32%«3%|15't7e—6. HPLC
puri f5i calpMm.42I(, SHY, M3 (4, aBeY &3 Hi), &, 2/ke 1 H, Paves By 359)7qs,(2%§‘,y%.4ggs,t he
title compound as a yellow solid. M5 (ESP+) mz 429.1. "H N 4 MHz,
DVBO- d6)218)> 8:8¢4my D). 1349 (m, HP), 285 (mm2H), 2.6 (s¢ 33, 2-40 (17, 239, {89 (@HEH).15 6. 73
(d, 1H, J = 3.2 Hz), 6.60 (m 1H), 6.12 (s, 2H), 4.45 (s, 2H), 3.54 (m
2H), 3.26 (m 1H), 3.11 (m 2H), 2.33 (m 2H), 2.06 (m 2H). Exanple 18

{ 4- [ 4- BdexamppledNdi oxol - 5-yl - 5- (6- met hyl - pyri di n-2-yl)-1Hi m dazol -2-yl]-cyc

| ohexyl | 5 car 1.C j zyl ester (4-Fornyl-cyclohexyl)-carbamc acid
benzyl e25'[52'8e'w’.[g’é@'&’fﬁg.'gbg?ﬁﬂ&‘}ﬁg’ég‘méi‘é'myé'mp%!‘é&y -Haidagol o a

sol ui ord-gf-pyrideag o[ 1, 3] di oxol - 5-yl - 2- (6- net hyl - pyri di n-

2-yl)-ethane-1, 2-dione 2-oxine (0.120 g, 0.422 mmol; see Exanple 4) and
anmoni um  ace¥-dpliepesubonylchl@ide40.628Ig) 0l 2 nawel) and diisaprgpylethylamieg 0026t ur e

was refl hour s, 25. and .sol ve S r ved der. reduced pressure.
The r eacltilt’g(?i lgm%xrtl(ﬁ? WelgAddp %8}1& S‘a\ffé%‘#g}d(#?%(’g]nnﬁgfﬁ’fﬁﬁ 3é’}'izdépffﬁ@¥ft*'6r3€t The
aqueous 3Hbirtidagel-44aH-p81itmeq0.ds & 0.0 &t in ﬁﬁﬁ}&iaﬂhy&bm”rﬂﬁi%&rﬁgﬁw@éﬂ ract
was washed wth brine, dried over sodiumsulfate, filtered,  an
concent rPAgRAged with &-(Arhenzold edldigxoled-pk-5-pyridint hyhtdtiondazol-2 o/l gipendigade 0. 035
9 Lol dazol. e. Ll ow spljd._ M5 Pt) mz.527.2 (M
7 4157 sAlbony i L b B e B0 Doy 1 Bl FAGHT e
added t onixturs glasistimed afrodin@d@peiaiurd fod Bohdurs. )Sodiaht WRE Randled LAGereduced e

m xture pvrvgsssur%:E gmrc{ t%g re?stldue was dissolved in 1 mL DMSO. The DMSO solution was filtered
and injected onto preparative HPLC. HPLC purification eluting with acetonitrile:water
gave 0.005 g (10%) of the title compound as a yellow solid. MS (ESP*) m/z 503.1 M+

20 1). '"H NMR (400 MHz, Methanol-ds) 6 8.67 (m, 1H), 7.82 (m, 1H), 7.42 (m. 7H), 7.02
(m, 3H), 6.07 (s, 2H), 4.38 (s, 2H), 3.81 (m, 2H), 3.17 (m, 1H), 2.85 (m, 1H), 2.10 (m,
2H), 1.90 (m, 2H).

Example 12
25 2-[5-Benzo[1,3]dioxol-5-yl-2-(l-methanesulfonyl-piperidin-4-yl)-3H-imidazol-4-yl]-
pyridine
Methanesulfonyl chloride (0.009 mL, 0. i2 mmol) and diisopropylethylamine
(0:026 mL, 0.15 mmol) were added to a solution of 2-(5-benzo[1,3]dioxol-5-yl-2-
piperidin-4-yl-3H-imidazol-4-yl)-pyridine (0.035 g, 0.10 mmol; prepared as described in
30  Example 11) in anhydrous THF (3mL). The reaction mixture was stirred at room

~  temperature for 3 hours. Solvent was removed under reduced pressure, and the residue



WO 03/087304 -40 PCT/US03/10440 room tenperature for 2 hours. Ammonial/ice
m xture was added to quench the reaction. The aqueous sol ution was

ext ract edweitBlsBohyl acetate. The ethyl acetate extract wesT/usagimdo wi t h
brine, dried over sodiumsulfate, filtered, and concentrated. HPLC
purification eluting with acetonitrile:water gave 0.015 g (15% of the
title conpound as a 5 yellow solid. Ms (ESP+) mz 511.2 (M+ 1). '"H NWR
(400 MHz, Methanol-d4) S 7.68 (m 71I—I) 7.33 (m 6H, 7.22 (m 1H, 7.01
(m 3H), 6.07 (s, 2H), 5.08 (s, 2 3.52 (m 1H), 3.09 (m 1H), 2.66 (s,
3H), 2.16 (m 3H), 1.98 (m 1H), Exanple 19 10
4- [ 4- Benms fiissdyert mxioml5OYISOs - TI@PMS@FO(JB‘}?I} W%ﬁlzefﬁl?‘gfﬂm?‘zg el - 2-yi ]

cycl onexyl amge HER bt ARreRId Gk Gk Rfork BOHiS ka¥o6 0REges P 3

solutio

1, 3] di owkheﬁnwco&xp()ﬁnm Hydliqwy soldi. M (ST biviz 427 dbi-12- yH]NMSidﬂ%exyl }
-carbamc acid z este see anm g )ydin

net hanoMiis GP§1s) Efﬁéyﬂgl rlgé(:?é an)c’Jrgg (\%SHQ’?? ;gg"a m)dg g S

at nogph €y 11X R ebs5ae ROty ated to
gi ve§ 35%1_1]2 bg"’z/é] ﬁ&dhgﬁfljtlleég%jrarg\(ﬁﬁd glge(pa }§ell IIrlgyw msf( BL')O (EgP+) mz
377.2 (I‘H)+3 317(m H{qu(&wﬂws4mt3mnb226m2® 2.1 ddm,2H) 1 H, J = 7.8 Hz),
7.36 (m 2H), 7.01 (m 3H, 6.07 (s, 2H, 3.47 (m 1H), 332(m 1H), 2.29
(m 2H, 2.03 (m 4H), 1.90 (m 2H). 20 Exanple 20

N-{4- [ 4-/Bansat 33 3] di oxol - 5-yl -5-(6-net hyl - pyridin-2-yl)-1Hinmi dazol -2-yl]-
cycl ohexy'l‘}ﬁﬁﬁt_ﬁp enyl - net hanesul f onam de a- Tol uenesu | d 0 023
g, 0. 12 ZifeBynzeiti3dioxolsr ¥ (lemethaneswifonyd-pipggidipeg- }ﬁ‘a%% T@ﬁﬁ’o‘f fizgs

add of 4-[4-benzo[ 1, 3] di oxol -5-yl -5-(6-mnet hyl -

pyr|Ei m'ﬂgth??pwfﬂl m dazol - 2-yl] cycl ohexyl am ne (see Exanple 19; 0.038 g,

0.10 mol) i Methadegalfand cRldEdé 80.609 mLTAd 2memol) iand diisogropyde %9 rred at
room tenperature for hour s ol vent. wa Vi ed pressure,
and t he P& ale QA}assmHioé)s‘ﬁ‘Fr\‘?é‘&d‘?q?m utl%l\%é'é% W '?95% was filtered
and inj t 114¢ @1y JgEkéth tﬁlﬁa&om@ IOCEIﬂnﬁmesJeelEkﬂngQt)h

acet oni S@P‘Tﬁgm\?vgt)ggw g@g&g& oog) 90 of tlhe( tit Iée conpound as 3yeI | ow

sol i d. l\tBa(lEﬁi?m)s'Fﬂz‘IE (BBL). 1TKlfMeaCt19n mixgIRvRs shued M—I?OHNEF‘IRSWBFCEQ%’) S 7.67 WD

03/ 0%73Ohours Fl)\%rn/t &;Jv%g ?’e/r%oovdéﬁounder reduced pressure, and the residue was dissolved in 1

mL DMSO. The DMSO solution was filtered and injected onto preparative HPLC. HPLC

purification eluting with acetonitrile:water gave 0.011 g (25%) of the title compound as a

yellow solid. MS (ESP*) m/z 441.2 (M + 1). 'H NMR (400 MHz, Methanol-ds) 6 7.74 (t,

1H, J = 7.9 Hz), 7.34 (m, 1H), 7.28 (m, 1H), 7.03 (m, 3H), 6.08 (s, 2H), 3.92 (m, 2H), 3.25
20 (m, 1H), 2.94 (m, 2H), 2.90 (s, 3H), 2.66 (s, 3H), 2.23 (m, 2H), 2.03 (m, 2H).

Example 14
4-(4-Benzo[1,3]dioxol-5-yl-5-pyridin-Z-yl-1H-imidazol-Z-yl)-piperidine-l-carboxylic

acid 2-chloro-benzyl ester
25 2-Chlorobenzyl chloroformate (0.011 mL, 0.070 mmol) was added to a solution of
2-(5-benzo[ 1,3]dioxol-5-yl-2-piperidin-4-yl-3H-imidazol-4-yl)-pyridine (0.021 g, 0.059
mmol; prepared as described in Example 11) in a mixture of THF (3 mL) and 2 M sodium
bicarbonate aqueous solution (0.3 mL). The mixture was stirred at room temperature for 2
hours. Mixture was partitioned between ethyl acetate and water. The organic solution was
30  washed with brine, dried over sodium sulfate, filtered, and concentrated. HPLC

purification eluting with acetonitrile:water gave 0.026 g (70%) of the title compound as a



(m 1H), 7.41 (m 6H), 7.30 (m 1H), 7.22 (m 1H), 7.01 (m 2H), 6.07 (s,
2H), 4.34 (s, 2H), 3.05 (m 2H), 2.63 (s, 3H), 2.13 (m 2H), 1.95 (m 2H),
1.72 (m WH)o30473d8 (m 2H). Exanple 21 5 PCT/US03/10440
4-[4-Benzo[ 1, 3] di oxol -5-yl -5-(6-nmet hyl -pyridin-2-yl)-1Him dazol -2-yl]-

bi cycl o[ 2. 2. 2] oct ane- 1-carboxylic acid nethyl ester

4- For nyl - bi cycl o 2. 2. 2] oct ane-1-carboxylic acid nethyl ester (0.284 g, 1.0
nol ) was added to a sol ution of :

| - benzo[ 1, 3] di oxol -5-yl -2-(6- rrethy]q} pyridi n-2-yl)-ethane-1,2- dione 2 oxirre

(see Exanple 4; 0.215 1.1 mmol ) and ,ammoni um acet at e i %
mol ) i ryelowtsplid. aMSc(E(S% Yz SHHES @VixDur B NMR (40P IMHzCPG) § rﬁ&%ﬂ’b ol vent
vas 1 emyet o, WHes 6bSEUGES LESSEA! £30 HSSILAS @ 28 XS b7 fadaRy, § hem quenched

with a ure ueou ut i'on Was ‘extracte ‘et hyl
acet at e.1.€Hay,l6.990@| aHeY €418 He), 6\984d, MSheﬂ 12)n6 06 i(n@H)dT .24 (s, aﬁ@m ?sti)dl um

sulfate, filtered, and co cent e 30 (659 of the
hydroxy| (. dibot & e, ]{ﬁ)y@i de? %97{\@%@5;8% (i 39962 3 (M+ 1). 15 The
above nentioned hydroxyi m dazole (0.250 g, 0.54 mmvol) was added to a

solution of TiCl3/HO (10% 3 nL) and nethanol (10 nL). The m xture was
stirred Exampledfh t enperature for 2 hours. Amoni a/ice mxture was added to

h t t
Soot at o SEHERAL L SRipr YRS BT A S A AR ARG A Bl
sul fat e, acﬁd h%n@ﬂor@b@niﬂﬁhﬁﬁi& rat ed HP]IC_C purification 20 el uting vv: It h :
I 0. 420 t t
28?? O & o 15800 BB cbob e Set Rk S0,
7130H (JJ' nZolg 36&%%01 - §}3§ pﬁ;%ndiﬂ'—'ﬁl -y BFI Jmaam 4lep?3dlﬁQ 0.0%1 %b %97 9 Hz),

H), (m , 1.99
( m 6H) mﬁﬁ)l I:‘prqmpetcbasZEscnbed in Example 11) and dusopropy&ethylannne . 031 mL, 0. 17

4-14-B

bi E:yc|g[]zo Jf)zr Slﬁéér(g rf‘?‘E ﬂi‘ {%E‘% i at#r)%%j‘%% ggggbéﬂs(o 020
g, 0. 487ar{HfW£s) a‘ﬁﬁ%r@d@@dvdeﬁ ethys atddte aid whter. 4Thélo&geﬁkcsblutlon was washed

1, 3] di oxol - ‘(516 met hyl - pyri di n- Z%Iy )-1 Himdazogl -

b| cycl of with bz]n@cim @vpn&@ém@ﬁwt@ fHiered. ard eRpcerisated- Hk é&%ﬂf?ﬁp@ ehifingy 150

25 ture was
stl rr52d ngétéwrgg%@g&f%% 6228 §EWU¥§%§ Qggﬁzgéé%da&ﬁlg.nwt S-U\/\illg'smrsérmved.
Resi due ygsp yli/a15500 @itt-n). Wt BMK 34D0mHz, CDOL) & 888 (nyHS), 780ded 1H), 1.5t
solution to nake the pH lower than 7. The aqueous gim ex/ ract ed
with eth, 1H¢éF§t7eHZEt7k%ﬂ (i ddDat 82 WtlFhd £ %?%@?@ Ezbi?mfﬁlé) a4 ed over
sodlums f e fq nt ¢ at Q 9 t he
sodu Coﬁpogﬁdj =812, htoellfl?)é Ctp&é’ﬁ%% §.3t £8 H, €0y &1, 91142 g6 E89%.870(,

1H, J = 8.0 Hz), 6.04 (s, 2H), 4.38 (s, 2H), 4.11 (m, 2H), 3.48 (m, 1H), 2.99 (m, 2H), 2.14

20 (m, 2H), 1.92 (m, 2H).

Example 16
1-[4-(4-Benzo[1,3]dioxol-5-yl-5-pyridin-2-yl-1H-imidazol-2-yl)-piperidin-1-yl]-

ethanone
25 Acetic anhydride (0.011 mL, 0.12 mmol) was added to a solution of 2-(5-
benzo[1,3]dioxol-5-yl-2-piperidin-4-yl-3H-imidazol-4-yl)-pyridine (0.035 g, 0.10 mmol;
prepared as described in Example 11) and diisopropylethylamine (0.021 mL, 0.12 mmol)
in anhydrous THF (3 mL). The mixture was stirred at room temperature for 18 hours and
was partitioned between ethyl acetate and water. The organic solution was washed with
30  brine, dried over sodium sulfate, filtered, and concentrated. HPLC purification eluting with

acetonitrile:water gave 0.010 g (26%) of the title compound as a yellow solid. MS (ESP")



5 M5 (ESP-) mz 432.2 (M+ 1). "H NWR (400 MHz, Methanol-d4) S 7.72 (m

1H, 7.33 (d, 1H, J =7.7 Hz), 7.22 (d, 1H, J = 7.7 Hz), 6.98 (m 3H),
6.05 (s, wH)o3/087364 (s, 3H), 2.11 (m 6H), 1.99 (m 6H) . Bxan®1@30 10
{4-[ 4-Benzo[ 1, 3] di oxol -5-yl -5-(6-net hyl -pyridin-2-yl)-1H i m dazol - 2-yl] -

bi cycl o[ 2. 2. 2] oct-1-yl }-carbam c acid benzyl ester D phenyl phosphoryl azide
(0.070 m., 0.324 mmol) was added to a solution of 4- [4-benzo|

1, 3] di oxol -5-yl -5-(6-net hyl -pyriding2-yl)-1 Himdazol-2-yl]-

bicyclo[2 2. 2] octane-| -carboxylic acid (see Exanple 22 0.140 g, 0.324

The i xtte N o1y o 1R B0 AT MeBainigts &R B, 160, TET (mi1D 7845 o |
v et 80! 04 iy S o RanOSSUC SHES o 9 £ (RO STRE!

acet at e Hhd2W8t(ex, 2HFhe organi c sol uti on was washed with brine, dried over
sodiumsulfate, filtered, and concentrated. HPLC purification eluting with

20 acetonitrile:water gave 0.002 g (1% of the title conmpound as a yell ow
soli @. w rrlz 537.4 (M+ 1). "H NWR (400 MHz, Methanol-d4) 5 7.71

(mlH) 7,22 m 2H), (m 3 6.05 (s, 2H), 5.02 (s,
e%z%g E’ﬁ 31d20’1°ﬂ W z'd-ﬁl,lraﬂt%ﬁl'(ﬂﬁhldMPﬂE!(_lDan‘bb’B -3H+imilazol-4-yl]-

4 [4 Be%qﬁdyng] di oxol -5-yl -5-(6-ethyl -pyridin-2-yl)-1Hi m dazol - 2-yl ] - pi per

i di ne-1-""carboxylic acid benzyl ester To a sol ution of

4-[ 4- benzo[ 1 S};]d@ﬁminiﬁlceﬁ)xybmﬁhy@idw(ﬁrﬁ?)@[gy(’)jldinﬁméll-)Wa)s-addhbd' ol abkdution of 2-

i i soBenpoy 3o SRl e o Hetmia ) A bwyee Qe0ths Ky | ng.

mat @0i almmby dOas WBsdiTHel Jin ERard afdlf (
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0. 01 nmghiyo 8%@%? higgpmethage (3 mh). tThmwnesf/as;pnagéaytoenete(r@@ramem/ m7304 -43
PCT/ USO red room. erature
For 4 naess dh s (ifn ol ehteny i, BPECH o R io0bg Biflace GRS )
was addezavald10igg2p7e of mettalee:on@@undadiwlﬁﬂv sdlid. MO ESH pai/z 479, Ut fgn was
washed %@@6 ted aque (L$ NHACL1, then 0.5M EDTA sol ution, and water,
and the\rli41 j é{ﬂﬁé@)}’[ %Ué(ﬁ e+ i BR, 87 dme 21 1 4rey3Hp 789 BHhas

di sggl v E (= U e

t et ?gbuﬁg{ja%ﬁlﬂ uor| ik%ﬂ 6?% ”I'{I%) 9@’%{1%&9‘?’%6%%%%% was
stirred 1&t), 3.406m, 2HWﬁe33aﬁrmrﬂH)beG3ﬁn nH]nut es until LG M indicated conplete

renoval of the silyl group. The reaction m xture was then concentrated in
vacuum and passed through a short

Example 18
{4-[4-Benz0[1,3]dioxol-5-yl-5-(6-methyl-pyridin-2-yl)-1H-imidazol-2-yl]-cyclohexyl}-
20  carbamic acid benzyl ester
(4-Formyl-cyclohexyl)-carbamic acid benzyl ester (0.133 g, 0.507 mmol; see
Example 1 above) was added to a solution of 1-benzo[1,3]dioxol-5-yl-2-(6-methyl-pyridin-
2-yl)-ethane-1,2-dione 2-oxime (0.120 g, 0.422 mmol; see Example 4) and ammonium
acetate (0.651 g, 8.44 mmol) in acetic acid (5 mL). The mixture was refluxed for 2 hours
25  and solvent was removed under reduced pressure. The reaction mixture was then
quenched with an ammonia/ice mixture. The aqueous solution was extracted with ethyl
acetate. Ethyl acetate extract was washed with brine, dried over sodium sulfate, filtered,
and concentrated. HPLC purification eluting with acetonitrile:water gave 0.035 g (16%) of
the hydroxyimidazole as a yellow solid. MS (ESP*) m/z 527.2 (M + ).
30 The above mentioned hydroxyimidazole (0.100 g, 0.190 mmol) was added to a
solution of TiCls/HCI (10% 2 mL) and methanol (10 mL). The mixture was stirred at



silica gel colum with ethyl acetate/dichloronethane (1:1). The purified
material was 10 dissolved in ethanol (20 ni) and Pt02 (50 ng) was added.
The m xtuve osas73stirred under hydrogen (1 atm at room t eopaisad/use for 3
days until LC M5 showed maj or conversion of the alkyne to the correponding
al kane. The solids were filtered off and the filtrates were concentrated
and purified on preparative HPLC to give the title conpound (3 ng, 3 % as
a TFA salt. M5 (EPS+: 511.3 (M) o "H NVR (400 MHz, MeOH-d4) 8 7. 60 (t,
1H), 7.39 15 7.29 (m 5H), 7.23 (d, 1H), 7.13 (d, 1H), 6.93 (dd, | , 6.91
(dd, 1H), 6.81 (d, 1H), 5.95 (s, 2H), 5.14 (s, 2H), 4.28 (d(br 3.04
(m  1H) rodn G2ngepatyreb) 2 hourg9 Amemomikfice @mem@@figle togypnchyt sseafé%

1.28 (t ds |
an anal (TB’BE@“"’?BS Wéﬂﬁgr?‘%?%g’itﬁalgzege& As%P $’1b21%8I We&%ggﬁahs an e%rergﬁregd "
Tabl . V0 8 001304 44 bCy) a3/ 10440 Bxam spoomisiet el uded n the
(M +1) Exaﬁﬁat@z eél&ﬂBéWi‘bef@j“ﬂl#%&’éﬁ“ g2 ?%6?% f%ﬁ/é&‘ﬁlaé?mp%“l\@ws?( (E g 32{92
2;13r2n th ?,)ﬁld s 132%,27513{)@ @\gu, 1§H)1H1~Y ﬁ%@oM{lﬁ MZthéﬂolAd4)87 68 oh

, (s, ,
3.43 (d(mZIrm 73333(1n(6H) 1.8 (m31HY, 7@l (@Hﬁ) eoz:es (Zcﬂi) 29@(8 2;%&3 52 (IBH)

265. by 180 5 . R OR ?a%'w?ﬂ%@éﬁ%&%%@%@( gy 3

-2-yl)- plperldlne- -7.65 (d, | , 7.54 (3H), 6.95 (m 5H), carboxylic
aC|d4n|tr0605(s 2H) , 524(s 2H), 4.35 (m benzyl ester2H), 3.45 (m
2. Exafupled8), 2.16 (m 2H), 1.92 (m 2H)

T R TR
-2-yl) - RiyPhegylamite 7. 64 (d, 1H), 7.53 (m 1H), 7.04 (dd,
Palladium on activated carbon (0.017 g) was added to a solution of {4-[4-
Benzo[ 1,3]dioxol-5-y1-5-(6-methyl-pyridin-2-yl)-1H-imidazol-2-yl]-cyclohexyl}-carbamic
acid benzyl ester (see Example 18; 0.370 g, 0.725 mmol) in methanol (5 mL). The
15  reaction mixture was stirred under hydrogen atmosphere for 4 hours. The mixture was
then filtered and concentrated to give 0.250 g (92%) of the title compound as a yellow oil.
MS (ESP*) m/z 377.2 (M + 1). "H NMR (300 MHz, Methanol-ds) 8 7.80 (t, 1H,J =7.8
Hz), 7.36 (m, 2H), 7.01 (m, 3H), 6.07 (s, 2H), 3.47 (m, 1H), 3.32 (m, 1H), 2.29 (m, 2H),
2.03 (m, 4H), 1.90 (m, 2H).
20
Example 20
N-{4-[4-Benzo[1,3]dioxol-5-yl-5-(6-methyl—pyridin-2-yl)-1H-imidazol-2-yl]-
cyclohexyl}-C-phenyl-methanesulfonamide
a-Toluenesulfonyl chloride (0.023 g, 0.12 mmol) and diisopropylethylamine (0.026
25 mL, 0.15 mmol) were added to a solution of 4-[4-benzo[1,3]dioxol-5-y1-5-(6-methyl-
pyridin-2-yl)-1H-imidazol-2-yl] cyclohexylamine (see Example 19; 0.038 g, 0.10 mmol) in
anhydrous THF (3 mL). The reaction mixture was stirred at room temperature for 3 hours.
Solvent was removed under reduced pressure, and the residue was dissolved in 1 mL
DMSO. The DMSO solution was filtered and injected onto preparative HPLC. HPLC
30  purification eluting with acetonitrile:water gave 0.005 g (9%) of the title compound as a

yellow solid. MS (ESP)Y m/z 531.1 M + 1). 'H NMR (400 MHz, Methanol-d,) 8 7.67



carboxylic acid 4,5-1H), 6.98 (s, H), 6.96 (d, 1H), 6.90 (d,

di nmet hoxy-2-nitro-benzyl 1H), 6.06 (s, 2H), 5.51 (s, 2H), 4.34 ester(m 2H),
3.97 (s, wH)30838b (s, 3H), 3.50 (m 1H), 3.00 (m 2H), 2rté/SN31@K), 1.92
(m 2H). Exanpl e4-(4-Benzo[1, 3]di oxol -5-yl-1H NVR (400 MHz, CDC13): 8

8. 59500 285-pyridin-2-yl-1Him dazol-(d, 1H), 7.74 (m 1H, 7.5 (m 1H),.05
-2-yl)-piperidine-1-7.36 (m 1H), 7 20 (m 1H), 6.94 (m carboxylic acid
3-fluoro-6H), 6.02 (s, 2H), 4.29 ; 4.13 benzylam de(m 2H), 3.44 (m
1H), 2.95 (m 2H), 2.08 (m 2H), ég(m 2H)
Exanpl 64(6‘% l‘g El 3] di_oxol - 5- I-' H NVR_ (400 MHz, CDC13): 8 8.57500
295- pyr i @bk Ljilf“ 1% OFR, d 3, )1?@(m71HB7(Qh(nmﬂ) G.0% $s, 24), 4.84 (s, 2
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1H), 2.95 (m 2H), 208(m 2H) 1.89 (m 2H)
Exanpl ed.(4- Benzo[ 1, 3] di oxol - 5-yl - 'H NVR (400 WMHz, CDCl13): 8 8.57482
305- pyr?%%—a%-l Himdazol-(d, 1 H, 7.70 (m 1H) 7.50 (d, 1 H),

-2-yls) - m-peneﬁhdnpsmloxa 23-£46 nféthyl Jyrﬂﬂn@yl)-]lﬁ-lmﬁ}aggl%gl] car boxyl i ¢ aCI d
benzyl am delH& 6. 84 ( lH) 6.0 4.09 (m 2H),
3. 45 ( m bigyg ﬂ%iscten?-lmbowlwqmemﬂles@rm (m 2H). WD 03/087304 -45
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050013) B S R0a0h pyri di )ﬁ 2-yl-1Him dazol - h%( O‘%ﬂ)g;gdi 52
(d, 1H), ungder reduced pressure. The reaction mixture was then quenched w1th ammoniafice

mixture. The aqueous solution was extracted with ethyl acetate. Ethyl acetate extract was
washed with brine, dried over sodium sulfate, filtered, and concentrated to give 0.300g
(65%) of the hydroxyimidazole as a yellow solid. MS (ESP*) m/z 462.3 M+1).

15 The above mentioned hydroxyimidazole (0.250 g, 0.54 mmol) was added to a
solution of TiCls/HCI (10% 3 mL) and methanol (10 mL). The mixture was stirred at
room temperature for 2 hours. Ammonia/ice mixture was added to ql;ench the reaction.
The aqueous solution was extracted with ethyl acetate. Ethyl acetate extract was washed
with brine, dried over sodium sulfate, filtered, and concentrated. HPLC purification

20  eluting with acetonitrile:water gave 0.100 g (42%) of the title compound as a yellow solid.
MS (ESP") m/z 446.2 (M + 1). 'H NMR (400 MHz, Methanol-ds) 8 7.72 (t, I1H, J = 7.8
Hz),7.34 (d, 1H,J = 7.7 Hz), 7.22 (d, 1H, ] = 7.9 Hz), 6.97 (m, 3H), 6.05 (s, 2H), 3.67 (s,
3H), 2.64 (s, 3H), 2.10 (m, 6H), 1.99 (m, 6H).

25  Example 22
4-[4-Benzo[1,3]dioxol-5-yl-5-(6-methyl-pyridin-2-yl)-1H-imidazol-2-yl]-
bicyclo[2.2.2]octane-1-carboxylic acid
Lithium hydroxide monohydrate (0.020 g, 0.487 mmol) was added to a solution of
4-[4-benzo[1,3]dioxol-5-yl-5-(6-methyl-pyridin-2-yl)- 1H-imidazol-2-yl]-
30  bicyclo[2.2.2]octane- 1-carboxylic acid methyl ester (see Example 21; 0.150 g, 0.325
mmol) in a mixture of THF/MeOH/H,0 (2/1/1, 4 mL). The mixture was stirred for 3



32 2-yl)-piperidine-1-7.37 (t, 1H, 7.10 (m 4H), 7.01 (dd, - carboxylic
acid 4-methyl-1H), 6.93 (d, 1H), 6.85 (d, 1H), 6.02 benzylam de(s, 2H),
4.24 (s, \wo3/087300 (m 2H), 3.45 (m 1H), 2.94 (m 2H), 2PRI/US831Bk), 2.08
(m 2H), 1.91 (m 2H). Exanpl e4-(4-Benzo[1, 3]dioxol-5-yl-"H NVR (400 MHz,
CDC13): 8 8.60512 5-pyridin-2-yl-1Himdazol-(d, 1H), 7.77 (m 1H), 7.55
(d, 1H),.3 332-yl)-piperidine-1-7.37 (m 2H), 7.12 (d, 1H), 7.04 (m
carboxylic acid 4-methoxy-1H), 6. 9.@2(m 1H), 6.83 (m 3H), 6.03
benzylarride(s 2H), 4.25 (s, 2H), 4.08 (m 2H), 3.77 (s, 3H), 3.48 (m 1H),
2.96 (m

Exanpl eélho(“lir B%Qﬁ‘é%% f&aéfm@é’ér Jl@ &P‘g’ Was ﬁr@e@m@ Widsr (3@mady))Citric gridigag 6

345- pyr iddided & the sél'dtlbﬂ'tcdﬁléﬁé th%in ﬂaw)er chm 72 ’I(H@ aqﬁc‘:‘@us s?luﬁ&n Ghs eyufgcit
2-yl) - plperldlne | -7.28 , carboxylic acid

2 chI or o¥ithgthybkacgtaty. nEtthgceta@e mraedwasm)ashee vom tmmz sinm'cte(sedluml-ﬁ)llfaté 37 (s,

Exa”p' o é‘{éﬁ( @oﬁgﬁtﬁ%ﬁ@glxo 1T LD (ég% ‘ﬁgqlgy%?‘gg%&“gﬂ Fie ovsotia! M 2

i m dazolMS-ESPophfersed e+ 1. éHINMRxM)e DﬁmZM&h@(ﬁil%) 8 7.72 (m 1H), 7.33 (d

Exanpl e4- an 1. 3] di oxol | - 392 365- r|d|n2 -1Hi m dazol -. 1
-zaﬂ))epﬁyﬁ )72 (‘éahfbéxﬁélzé&%ﬁﬁm 605(82 264(s 3H), 2.11 (m,

Exarrpl edsH J%e@ 1 3]d| oxol -5-"H NWR (400 Mz, CDClS). 8 8.60514
5pyr|c?4}1©g(yl 7.87 (m 5H), 7.62 (d, 1H),.

37|mdazol 2-yl)-pi per|d| ne I-7.49 (m 1H), 7.02 (dd, 1H), 6.94 (d,

sulfonyll]j he Z itrilelH), 6.89 (d, 1H), 6.05 (s, 2H), 3.97 (m 2H), 3.30

(m 1H, 2H), 2.25 (m 2H), 2.05 (m2 H). WO 03/087304

10 {4-[4-Benz0[1,3]dioxol-5-yl-5-(6-methyl-pyridin-2-yl)-1H-imidazol-2-yl]-

bicyclo[2.2.2]oct-1-yl}-carbamic acid benzyl ester
Diphenylphosphoryl azide (0.070 mL, 0.324 mmol) was added to a solution of 4-

[4-benzo[1,3]dioxol-5-yl-5-(6-methyl-pyridin-2-yl)-1H-imidazol-2-yl]-
bicyclo[2.2.2]octane-1-carboxylic acid (see Example 22; 0.140 g, 0.324 mmol) and

15  diisopropylethylamine (0.068 mL, 0.39 mmol) in toluene (5 mL). The mixture was stirred
for 2 hours. Benzyl alcohol (0.067 mL, 0.648 mmol) was added to the mixture. The
mixture was stirred at room temperature for 18 hours. Solvent was removed. The mixture
was partitioned between ethyl acetate and water. The organic solution was washed with
brine, dried over sodium sulfate, filtered, and concentrated. HPLC purification eluting with

20 acetonitrile:wafer gave 0.002 g (1%) of the title compound as a yellow solid. MS (ESP")
m/z 537.4 M + 1). "H NMR (400 MHz, Methanol-d,) 8 7.71 (m, 1H), 7.33 (m, 5H), 7.22
(m, 2H), 6.97 (m, 3H), 6.05 (s, 2H), 5.02 (s, 2H), 2.63 (s, 3H), 2.17 (m, 6H), 2.06 (m, 6H).

Example 24
25 4-[4-Benzo[1,3]dioxol-S-yl-5-(6-ethyl-pyridin-Z-yl)-lH-imidazol-Z-yl]-piperidine-l-
carboxylic acid benzyl ester
To a solution of 4-[4-benzo[1,3]dioxol-5-yl-5-(6-bromo-pyridin-2-yl)-1H-imidazol-
2-yl]-piperidine-1-carboxylic acid benzyl ester (prepared in accordance with Scheme 1b
with 6-bromo-piperidine-2-carbaldehyde as the starting material; 100 mg, 0.18 mmol) in
30 DMF (1 mL) and triethylamine (2 mL) under nitrogen, was added PdC1,(PPhs); (2 mg,
0.005 mmol) and Cul (2 mg, 0.01 mmol), then followed with trimethylsilylacetylene (30



-46 PCT/ US03/ 10440 Exanpl e2-{5-Benzo[ 1, 3] di oxol -5-yl-"H NVR (400 MHz,
CDC13): 8 8.56523 382-[ 1-(4-chloro-(d, I H, 7.81 (m 1H), 7.70 (d, 2H),.1
- benzeneswbfoenygi3d+ pi peridin-7.59 (d, 1H), 7.55 (d, 2H), 7P¢1/USN3/10440
4-yl]-3H i mdazol -4-yl}-1H), 7.04 (dd, 1H), 6.96 (d, 1H), 6.88 pyridine(d,
1H), 6.04 (s, 2H), 3.94 (m 2H), 3.30 (m 1H), 2.49 (m 2H), 2.25 (m 2H),
2.05 (m2 H). Exanpl e2-(5-Benzo[ 1, 3] di oxol -5-yl-"H NVR (400 M4z, CDCl 3): 8
8. 57557 392-[1-(3, 4-dichloro-(d, 1?}j 7.84 (d, 1H, 7.81 (d, 1H),

- benzenesul f onyl ) - pi per|d| n-7.65 ( 1H), 7.58 (m 2H), 7.42 (m

4-yl]-3H azol - 4 , 7.03 (dd, lH), 6.96 (d, 1H), 6.88 pyridine(d,
1H§/ ]6. @2% :ﬂ@wﬁﬂmm stirgedat ropm tampperaror drhouphntil ROVIS m 2H)

2. 07 4 13 6
5 61562 Fo0g ﬁ“‘ﬁﬁ‘ g DR bl ighaocl e B8 T ) |
- i mi dazofiltezed/pff.- ffhpelealchqhmdm\?amaa(md with)saturatéd adueou NH,CT,.théh ¢.6M

| | hal 1- 2 6.95 (dd, 1H), 6.88
ai et hy1 ER AR B vafed 3 fien itd (MBSO dCongigtradsingione ety Symp27 (m
1H), 52. 7tha(was diédblved i® THEQ0 2Zhi).). "ﬂhe%hftﬁh wisleooled to 0°C and
Exanpl e2-{ 5- Benzo[ 1, 3] di oxol - ngil -'"H NVR (400 MHz, CDC13): 8 8.82440

412- [ 1- (‘pYRauiylammopiuny Hpagde in "B‘HEBwemddrdb Thg H88tU(r¢jwaQ$q)rredlat

|
p:oSrG.r 'd:j'nﬂg?ﬂl tX{Hblraéllfe 1(70é§§ n&xb&:te@ ?hggL(E 3@8 ix&?ca%%? @{qugtz r&ﬂ;vélg)]f ggz 14 y
? 431|(_|SS gr211-1)84Thb @Zc::f(qm] mikk)re “?lzghe(ﬂénoggdr:@ztrgteﬁ iB&adunm 21Ir<ﬂ pasgecﬁﬂmf\l Zh 3(24288 %/HiS
NDSO de)™" ?ﬁf&é‘%‘?m ith %ﬁ%ﬁ'@“’é&‘gﬁﬁof%ﬂ?&)ﬂeé % %Be P‘ifl'ﬁed maggal vas 11y, 7. 46
(m .10 pidissolvatin érth)llllc]l (Q(b‘lrxﬁl'ﬁ)and i’t@?%jOrﬂlg)aliﬁs, ad@e&-‘]T ﬁesl(m)?thpe was ﬁlgred ue'lder

i m dazol -4-yl }- Pyl’l di ne(
2.06 (mhydygen{l ggn)(thoom temperature for 3 days until LC MS showed major convers1on of

the alkyne to the correponding alkane. The solids were filtered off and the filtrates were
concentrated and purified on preparative HPLC to give the title compound (3 mg, 3 %) as a
TFA salt. MS (EPS*: 511.3 (MH")). 'H NMR (400 MHz, MeOH-d4) § 7.60 (t, 1H), 7.39-

15 7.29 (m, SH), 7.23 (d, 1H), 7.13 (d, 1H), 6.93 (dd, 1H), 6.91 (dd, 1H), 6.81 (d, 1H), 5.95 (s,
2H), 5.14 (s, 2H), 4.28 (d(br), 2H), 3.04 (m, 1H), 3.02 (br, 2H), 2.79 (q, 2H), 2.00 (d(br),
2H), 1.85 (ddd, 2H), 1.28 (t, 3H)

The compounds listed in the following Table were prepared in an analogous
20 manner to those described in the methods and examples above. The mass spectroscopy

data of these compounds are included in the Table.



2H), 1.24 (d, 6H). Exanpl e2-{5-Benzo[1, 3]dioxol-5-yl-'"H NW (400 Mz,

Met hanol -d4): S519 432-[1-(4-nmethoxy-8.67 (m 1H), 7.83 (m 1H), 7.75 (d,.1
benzenesuWbmsysBepi peridin-2H), 7.45 (m 2H), 7.15 (d, 2HPCTAIS0R10440
4-yl]-3Himdazol-4-yl } -(m 3H), 6.08 (s, 2H), 3.912 (m 2H), pyridine3.90
(s, 3H, 3.04 (m 1H, 2.41 (m 2H), 2.17 (m 2H), 2.04 (m 2H. WO
03/087304 -47 PCT/ US03/ 10440 Exarrpl el-{4-[4-(4-1H NWR (400 MHz, MDSO d6):

6531 44Benzo[ 1, 3] di oxol -5-yl -5-8.7Q4(d, 1H), 8.21 (d, 2H), 7.94 (d,.0
pyridin-2-yl-1Himdazol - 22H) 7.88 (t, 1H, 7.44(m 2H), 7.08
Hy 613 (5 240 85 (m—2H)

Vi) - pi pepi-gintrst-fanl—(m—3H) — 613 (52} 2H)
phenyl }|- Example [ 5" 7 Chg ame 67 (k. 3H) 2.2!*_8&43%), 2. 12 (MSIH) |

1.99 (m 2H). Exanpl e2- {5 Benzo[ 1, 3] fi oxol -5-yl -1H NVR (400 MHz,| (KBS0 d6):
S453 452-[ 1- (4- pet hyl -benzyl )-8.67 (d, .1H), 7.88 (t, 1H), 7.43 (m) 2

piperidin-4-yl]}3H4H), 7.29 (d, 2H)} 7.08 (m 3H), 6.11 ini dazolm/4-yl }
-pyridilne(s, 2H, 4.31 (s, 2H), 349(m 2H), 3.26 (m 1H), 3.10 (Mn| 2H),

2.35 (4, gHﬂ, 2[29 (m 2H), 2.06 (m +1)
Exanp| §2Et&mBienf p{(3-B2hgh[@;80diokoly3-yLH MMBMHQQ)MSR) d6P8@ 6100, 657349

462- [ 1-|( 3-f L uor p2 piferidéh-491-38-) , 7. 8Py 1}7) 73766158, 7 . .
trifludro hyl | beiag 4 ( 1
pi peri di n- 4- y|>/] 3H—(2\sdl)4 1]_*3%2% (g '113{) 7Hl§ 48 1 65,

ni dazql - 4-yl}- pyridine3. 27 (m 10| % 7295;%12 : él(‘ 2.08 (m
2H) . Exarrpl e2[ Benzo[l 3]d| oon 5-y A2 eyc o?i hlylf.3

- pl per [ N i 1 - &
ol dokample [ § %{ 3‘1%%@ S3E ] TWRME (PO, GDS)a8) 8 6541578
48yl - 5-{pyr pgi n-p er ‘IQ- Y6 (IH“ daggl- | ¢d, 9H),(&22 @-RH),77.96 (i He .09
-imdagol - 2=yl )¢ 'Iy el?lp‘éﬂqm‘F 2H), 7.1p7. 6(d, 3@),7641211 $,952H), 5H, 10
ylmethyl |- (m 2Hyarbexydig acid4-gito- 3. 2[06.05n(s, 3H), 5.24 (s, 2H), 4.35 (m,
benzyl ester 2H), 3.45 (m, 1H), 2.97 (m, 2H), 2.16
(m, 2H), 1.92 (m, 2H).

Example | 4-(4-Benzo[1,3]dioxol-5-yl- | 'H NMR (400 MHz, CDCl»): 6 8.64 588

27 5-pyrid‘in-2.-}.fl-lH-imidazol- (d, 1H), 7.93 (t, 1H), 7.68 (s, 1H), 13
= 2-yl)-piperidine-1- 7.64 (d, 1H), 7.53 (m, 1H), 7.04 (dd,
carboxylic acid 4,5- 1H), 6.98 (s, H), 6.96 (d, 1H), 6.90 (d,
dimethoxy-2-nitro-benzyl 1H), 6.06 (s, 2H), 5.51 (s, 2H), 4.34
ester (m, 2H), 3.97 (s, 3H), 3.95 (s, 3H),

3.50 (m, 1H), 3.00 (m, 2H), 2.16 (m,
2H), 1.92 (m, 2H).
Example | 4-(4-Benzo[1,3]dioxol-5-yl- | '"H NMR (400 MHz, CDCls): & 8.59 | 500

28 5-pyrid.in-2.-yl-1H-imjdazol— (d, 1H), 7.74 (m, 1H), 7.5 (m, 1H), .05

= 2-yl)-piperidine-1- 7.36 (m, 1H), 7.20 (m, 1H), 6.94 (m,
carboxylic acid 3-fluoro- 6H), 6.02 (s, 2H), 4.29 (s, 2H), 4.13
benzylamide (m, 2H), 3.44 (m, 1H), 2.95 (m, 2H),

2.08 (m, 2H), 1.89 (m, 2H).
Example | 4-(4-Benzo[1,3]dioxol-5-yl- | "H NMR (400 MHz, CDCl;): 6 8.57 | 500

29 5-pyrid'in-2.-}.'l-lH—imidazol— (d, 1H), 7.76 (m, 1H), 7.53 (d, 1H), 2

= 2-yh)-piperidine-1- 7.35 (m, 1H), 7.17 (m, 1H), 6.95 (m,
carboxylic acid 4-fluoro- 6H), 6.02 (s, 2H), 4.27 (s, 2H), 4.13
benzylamide (m, 2H), 3.44 (m, 1H), 2.95 (m, 2H),

2.08 (m, 2H), 1.89 (m, 2H).
Example | 4-(4-Benzo[1,3]dioxol-5-yl- | "H NMR (400 MHz, CDCl;): & 8.57 | 482

20 5-pyrid.in-2.-yl-lH-imidazol- (d, 1H), 7.70 (m, 1H), 7.50 (d, 1H), .07

= 2-yD)-piperidine-1- 7.23 (m, 6H), 7.03 (d, 1H), 6.96 (d,
carboxylic acid benzylamide | 1H), 6.84 (d, 1H), 6.00 (s, 2H), 4.27
(s, 2H), 4.09 (m, 2H), 3.45 (m, 1H),
2.93 (m, 2H), 2.05 (m, 2H), 1.87 (m,
2H).




cycl opropanecar boxylic2.35 (m 2H), 2.11 (m 2H), 1.81 (m acid ethyl
esterlH), 1.66 (m 1H), 1.20 (m 4H) 1.06 (m 1H).

Exanpl e2-wé-o34sBenzo[ 1, 3] di oxol - H NVR (400 MHz, MDSO d@rT/Uss3440
49y| - 5-pyridin-2-yl -1H 8. 69 (d, 1H) 7.91 (t, 1H), 7.47 (m.3

I m dazol - 2-yl)-piperidin-1-2H), 7.10 (m 3H), 6.12 (s, 2H), 4.24

yl methyl]-pyrrolidine-I-(m 2H), 3.29 (m 8H), 2.33 (m 2H), carboxylic
acid tert-butyl1.97 (m 6H), 143 9H). ester

Exanpl e2- { 5- Benzo[ 1, 3] di oxol - 5-y1- fH NVR (400 MHz, MDSO- d6): 6463
s02-[1-(2,2-dinethyl -8.66_(d ’Il—h 800 (m 1), 7 57 {m_11 9

di oxol hiExampled 2 ( 3Behzol 1,3bH0xohS-BH) "HONMR (490 MHy, CChy & 553 ] 503

pi peri fi n;é;yl 1|-BH-(tolnetieH)}-suidord®- ( m| (AHH), 3.804m, aFD), {495 (d, 2H), 2

i m dazpl - | } -ipipdrdime3IBBHL m  1H) ,| 73577@, (H), 72H) (m,AW17 3 d.2H) | 3. 27 (m

2H), 2|42 (M AHnidoRSy(rpyddihe 1. 42H)S7.08kh, 1H), 56 (m, 13B) 6.8N0 03/ (87304

- 48 PCJ/ US03/ 14440 Exanpl e2- [ 5- Benzq[(d, BId6.0x ¢, 265,3.95 N, (40D NHZ,
7

CDC13){ 6 8.63441 512-(1-ethanesul f anydg (A, 1D 46 (s,8H)(2.4110), . 61)(d, 1
H),.l{plperldln4yl) 3H-7 44(m 1 ‘f‘iznigﬁ)gslm(,znez}gé(d

R ey ;g; P |
Exanpl ¢2- {%2 Ben C '%lx |( >
522-[ 14 ( butane- I2’ ne-td (t

- pi il di n- 4- vl Q@kpspx‘;hggﬂ methyl- 8334 3 d
Rl bl e m‘*f“a‘;‘%’(d )6%@5%:%26

3.52

'I'

(m 1HY, 2.94 (Im 4H), 2.22 (m 2H), 24 ¢em( ), 2
2H), 095 (t, 3H). Exanpl e2-{5-Benzo[3HBRIMBdrLL 1\/91-(111{ (40 ,
CDC13) | Bxample P8 (HB2nid[1 BiokdlrDylt d, '"HINMR 84004ViEkt, CDIE)s): §.860 (mo12H)
- phenyl n?ﬂsﬁgnes Uk p9Adtin) 2-fl- PH-ifnidazdH) |, (d7 188 7 (n8HH), 7.58 1d,(1H), 3

2-yl)-piperidine-1- 7.37 (m, 2H), 7.12 (d, 1H), 7.04 (m,
carboxylic acid 4-methoxy- | 1H), 6.96 (m, 1H), 6.83 (m, 3H), 6.03
benzylamide (s, 2H), 4.25 (s, 2H), 4.08 (m, 2H),

3.77 (s, 3H), 3.48 (m, 1H), 2.96 (m,
2H), 2.11 (m, 2H), 1.91 (m, 2H).
Example | 4-(4-Benzo[1,3]dioxol-5-yl- "H NMR (400 MHz, CDCl;): & 8.56 | 516

34 5-pyridin-2-yl-1H-imidazol- | (d, 1H), 7.72 (m, 1H), 7.51 (d, 1H), 2
= 2-yl)-piperidine-1- 7.28 (m, 3H), 7.14 (m, 2H), 7.02 (dd,
carboxylic acid 2-chloro- 1H), 6.95 (m, 1H), 6.84 (d, 1H), 6.01
benzylamide (s, 2H), 4.37 (s, 2H), 4.10 (m, 2H),
3.47 (m, 1H), 2.95 (m, 2H), 2.08 (m,
2H), 1.91 (m, 2H).

Example | 4-[4-(4-Benzo[1,3]dioxol-5- 533
35 yl-5-pyridin-2-yl-1H- A1
= imidazol-2-yl)-piperidine-1-

sulfonyl]-benzoic acid

Example | 4-(4-Benzo([1,3]dioxol-5-yl- 392

36 5-pyridin-2-yl-1H-imidazol- A

2-yl)-piperidine-1-
carboxylic acid amide
Example | 4-[4-(4-Benzo[1,3]dioxol-5- | "H NMR (400 MHz, CDCl3): & 8.60 | 514

37 yl-5-pyridin-2-yl-1H- (d, 1H), 7.87 (m, SH), 7.62 (d, 1H), 1
= imidazol-2-yl)-piperidine-1- | 7.49 (m, 1H), 7.02 (dd, 1H), 6.94 (4,
sulfonyl]-benzonitrile 1H), 6.89 (d, 1H), 6.05 (s, 2H), 3.97

(m, 2H), 3.30 (m, 1H), 2.56 (m, 2H),
2.25 (m, 2H), 2.05 (m,2 H).




pi peridin-4-yl]-3H1H), 7.06 (dd, 1H), 6.99 (d, 1H), 6.91
I m dazol -4-yl }-pyridine(d, 1H), 6.05 (s, 2H), 4.79 (s, 2H), 3.77 (m 2H),
3.47 (m WB30380 (m 2H), 2.16 (m 2H), 1.92 (m 2H). PCT/US03/10440
Exanpl e2-{5-Benzo[ 1, 3] di oxol -5-yl -"H NWR (400 MHz, CDCl13): 6 8.62515
542-[1-(2-phenyl-(d, 1H), 7.82 (t, 1H), 7.60 (d, | H,.2
-et henesul fonyl )-piperidin-4-7.50 (m 3H), 7.44 (m 4H) 7.05 (m
yl]-3Him dazol -4-yl}-1H), 6.98 (”&6-1H) 6.88 (d, 1H), 6.70 pyridine(d,
1H), 6.01 (s, 2H), 3.94 (m 2H), 3.45 (m 1H, 2.85 (m 2H), 2.27 (m 2H),
2.10 (m_2H) anpl e?-{5- Benzol 1, 3] di oxol = 5=yl - 455
552-[ 1- @mnahe 2-{§Beneply 3 diopal-5-yl- ' NMR #4001 YIHZHCDIGK) dd 36 4} 583 ) ,
-pyridiln ganpl 2{1{4cKldroBenzo[ 1, 3] di @xbH),5-86@, 36D 7.30 pdhr2Hi n- 2- 3l -|1H-. 17
-im dazol - 2=yl ) } mnperesdliforsd tpipendiho ny? .6 () WH); 755 ¢d, AHEL.AY (m, bi ¢
clo[2.2. 1] he t an4-3t|Bibirhiiangll4ePEH 5- BerHp 7 043Hdli 10%06.96-(y, HHHORBR| (400 MHz,
Met hangl - d4) : 65%7;1(517@2 [ 1- (4- chl or o- [8d68H{, rao41(isi)2H)7 383 (2l , [7.44 (m . 11
- phenyl|met hanespl fonyl ) -6H), 7. 04 (M 3.3¢m 40%m, aﬁ))ﬂ%@
pi pe_rld_cll n-4-yl 11 3H(s, 2H), 3.84 (m| 2 o 03(%112(171 1H), imdazol-4-y }
- riail Z. 0J L L
pCT/ uscm\ Pé%eh%:ﬁ’ E%% Ea ]%7‘?%‘?‘ %W%“%ﬁg _:,5151*7‘
Met hangl - d3Y: Spb 5dch|o g% E) 7 1H), |7. 46
(m . 04 |phenyl me h%ggiﬁ ”’IP%‘ n-7 85%8; 1—%%8 np2H). 7.4 1. 41
pi peri di n-4-yl ]} %pl m | B 7- (éé’l(lf-%iﬁf ol - 4- I}
“pyri di{ne2. 95 (nPyr ¢ 2.17 (m 2H) @ 98).GH4 GrH), 3.95 (m, 2H),
3.31 (m, 1H), 2. 3 (m, 2H), 2.27 (m,
2H), 2.07 (m,2 H).
Example | {5-[4-(4-Benzo[1,3]dioxol- | '"H NMR (400 MHz, CDCl3): § 8.61 | 582
40 5-yl-5-pyridin-2-yl-1H- (m, 2H), 8.56 (m, 1H), 8.26 (d, 1H), 1
- imidazol-2-yl)-piperidine-1- | 7.80 (m, 1H), 7.66 (m, 2H), 7.52 (m,
sulfonyl]-naphthalen-1-yl}- | 2H), 7.39 (m, 1H), 6.95 (dd, 1H), 6.88
dimethyl-amine (d, 1H), 6.82 (d, 1H), 6.01 (s, 2H),
3.98 (m, 2H), 3.27 (m, 1H), 2.75 (m,
2H), 2.09 (m, 2H), 1.92 (m, 2H).
Example | 2-{5-Benzo[1,3]dioxol-5-yl- | 'H NMR (400 MHz, CDCls): § 8.82 | 440
41 2-[1-(pyridin-4-yl-methyl)- | (d, 2H), 8.66 (m, 1H), 7.88 (d, 2H), 1
=2 piperidin-4-y1)]-3H- 7.78 (t, 1H), 7.58 (d, 1H), 7.37 (m,
imidazol-4-yl}-pyridine 1H), 7.06 (dd, 1H), 6.98 (d, 1H), 6.91
(d, 1H), 6.06 (s, 2H), 4.43 (s, 2H),
4.02 (m, 1H), 358 (m, 2H), 3.38 (m,
2H), 2.30 (m, 2H), 1.25 (m, 1H), 0.84
(m, 1H).
Example | 2-{5-Benzo[1,3]dioxol-5-yl- 'H NMR (400 MHz, MDSO-dg): 0 455
42 2-[1-(propane-2-sulfonyl)- 8.70 (d, 1H), 7.88 (t, 1H), 7.46 (m, .0
- piperidin-4-yl]-3H- 2H), 7.13 (m, 3H), 6.14 (s, 2H), 3.80
imidazol-4-yl }-pyridine (m, 2H), 3.36 (m, 1H), 3.24 (m, 1H),
3.05 (m, 2H), 2.06 (m, 2H), 1.95 (m,
2H), 1.24 (d, 6H).
Example | 2-{5-Benzo[1,3]dioxol-5-yl- | "H NMR (400 MHz, Methanol-ds): 8 | 519
43 2-[1-(4-methoxy- 8.67 (m, 1H), 7.83 (m, 1H), 7.75 (d, 1
- benzenesulfonyl)-piperidin- | 2H), 7.45 (m, 2H), 7.15 (d, 2H), 7.02
4-yl1-3H-imidazol-4-yl}- (m, 3H), 6.08 (s, 2H), 3.91 (m, 2H),
pyridine 3.90 (s, 3H), 3.04 (m, 1H), 2.41 (m,
2H), 2.17 (m, 2H), 2.04 (m, 2H).




Exampl e2- {5- Benzo[ 1, 3] di oxol -5-yl -"H NVR (400 MHz, Methanol-d4): 8521

592-[1-(4-fluoro-8.68 (m 1H), 7.83 (t, 1H), 7.47 (m.10

phenyl mretwarsssisbonyl )-4H), 7.14 (m 2H), 7.03 (m 3H), 6.P08/US03/10440

pi peridin-4-yl]-3H (s, 2H), 4.38 (s, 2H), 3.85 (m 2H),

i m dazol -4-yl }-pyridine3. 21 (m 1H), 2.89 (m 2H), 2.14 (m 2H), 1.92 (m

2H) . Exanpl e2-{5-Benzo[ 1, 3] di oxol -5-yl -"H NVR (400 MHz, Methanol -d4):570

602-[ 1-(3,4-dichloro-8.68 (m 1H), 477 84 (m 1H), 7.65 (d,.99

phenyl met hanesul fonyl)-1H), 7.57 (d, 1H), 7.44 (m 3H), 7.03

piperidin-4-yl1-3H(m 3H), 6.08 ( ,JH) 4 .40 (s 2H) inidazal-4-yl

“pyri di iansde (- (448-43. 22 (m 1H) | "2 SR (A00MHz, MIDSO-@rx 52H) | 53135

2H). EXanp| e2- {5BBenkobliShibaror - 5-y8.70, MR §.2D0, RED, 7.4060- d6) : 917

612- [ | 4( 2-Pheny| pyBidi®-2{yRk1H-irdazcl-288 1), 7I88HH,, 1HJ, 284 (1 2HY, 7.08

- et hanéf_su! f ony! ) yippgrEitihent-<ilfiyl]- 7. 1130, GM), 61 (s, 0H}3.85 (m24H), 3|78

yl']-3H{i m dazol I_ghe)ﬁbl}} -dthanodt) , 3. 39 (:m)7 1Hﬁ23@(€mﬂ)lh+)44(ﬂﬁ/rl li neg. 00 (m

4H), 2109 (m 2H) , 94 (m 2H) . Exampg bﬁnﬁquoiggﬁhdz@y(ol yI IH NWVR
i 30

(400 M 3 |7. 55
(d,.16 t'%-y‘érlgt ._Lgi
pi peridin-45yl )}

i m dazgl - 4-yl ] -ph 3.714 (m
2H), 3./30 (m 1 ©

Exanpl ieS-(4- Benzo[ 1, 3] di oxol - 5-y 5499
631- hydroxy-5-pyridin-2-yl-8.72 (m {3, 2929d1n@ﬁ) 2,08 (m2Hp (m

51 BOIR 14003z, BIDSO-de): 525
$.66 6d,(1$1), 285 (m438R 7(18 (d1H) | Henlzyl

1H i m daxdmpley| 3-{3MenzFl 130 dionpl-S)-,
é411€m4w1)n 12)9916 (i, 38, 6.12. 26 (my 1H),

pi peri di ne%_#h- cay boky3ifloomedd(s, 2H)
3.

ester ? HZB g ll-t)uﬂua&réﬂethgjbehlz&n ( AW

2.03 (m | , Eridif4-HHBH-1. 67 (M (13, 445 2H), 3.55 (m, 2H)

Exanpl §3- (4- Ben gﬁaafalm hrigindl - H%V ﬁm anigh 1#4) | 6468
645-pyr|d|n2y-IH-|n| zoI (m2ﬁm087(n2§ 1H), .48 (mn .4
2-yl) - grperidginest _ﬁﬁ Z 10{1__%) i bn}, 6—68—car bUX)i4i4s5 FlCid
benzyl ’ %r[‘i—cyc exygr%eth%}lf_6 44 (m H, 3

47 piperidin-4-yl)-3H-

imidazol-4-yl}-pyridine
Example | 2-[4-(4-Benzo[1,3]dioxol-5- | '"H NMR (400 MHz, MDSO-dg): & 475

48 y1-5-pyridin-2-yl-1H- 8.69 (d, 1H), 7.90 (¢, 1H), 7.47 (m, 2
- imidazol-2-yl)-piperidin-1- | 2H), 7.11 (m, 3H), 6.12 (s, 2H), 4.10
ylmethyl]- (m, 2H), 3.68 (m, 2H), 3.20 (m, 5H),
cyclopropanecarboxylic 2.35 (m, 2H), 2.11 (m, 2H), 1.81 (m,
acid ethyl ester 1H), 1.66 (m, 1H), 1.20 (m, 4H), 1.06
(m, 1H).

Example | 2-[4-(4-Benzo[1,3]dioxol-5- | "H NMR (400 MHz, MDSO-dg): & 532
49 yl-5-pyridin-2-yl-1H- 8.69 (d, 1H), 7.91 (t, 1H), 7.47 (m, 3
- imidazol-2-yl)-piperidin-1- | 2H), 7.10 (m, 3H), 6.12 (s, 2H), 4.24

ylmethyl]-pyrrolidine-1- (m, 2H), 3.29 (m, 8H), 2.33 (m, 2H),

carboxylic acid tert-butyl 1.97 (m, 6H), 1.43 (s, 9H).
ester

Example | 2-{5-Benzo[1,3}dioxol-5-yl- | 'H NMR (400 MHz, MDSO-d): & 463

50 2-[1-(2,2-dimethyl- 8.66 (d, 1H), 8.00 (m, 1H), 7.57 (m, A1

= [1,3]dioxolan-4-ylmethyl)- | 2H), 7.02 (m, 3H), 6.08 (s, 2H), 4.59
piperidin-4-yl]-3H- (m, 1H), 4.23 (m, 1H), 3.94 (m, 1H),
imidazol-4-yl}-pyridine 3.80 (m, 1H), 3.70 (m, 2H), 3.41 (m,

2H), 3.27 (m, 2H), 2.42 (m, 2H), 2.28
(m, 2H), 1.47 (s, 3H), 2.25 (m, 3H).




4.17 (m 1H), 3.22 (m 2H), 3.06 (m 1H), 2.26 (m 1H), 1.95 (m 2H), 1.66
(m 1H). WD 03/087304 -50 PCT/ US03/ 10440

Exanpl e4-wo-0Besm30f 1, 3] di oxol -5-yl-"H NVR (400 MHz, Met hanelcTdsps/1@sd3

651- hydr oxy-5-(6-nmethyl-7.93 (t, 1H), 7.50 (d, 1H), 7.36 (m.2
-pyridin-2-yl)-1Hi m dazol-6H), 7.03 (m 2H), 6.98 (d, 1H), 6.07
2-yl]-piperidine-1-(s, 2H), 5.16 (s, 2H), 4.36 (m 2H), carboxylic acid
benzyl ester3.55 (m 1H), 3.04 (mygH, 2.66 (s, 3H, 2.12 (m 2H), 1.89
(m 2H). Exarrpl e2-{5- Benzo[l 3]d| oon 5-yl-1H NWVR (400 MHz, Methanol -d4):
6504 66 |rl|n’)\l| 8.62 (m ’IH\ 7.98 (m ]

C et ha AT, % EvBﬁB%?[élﬁﬂfhﬁ’FBl i ﬂ T VIR (400 MPsoCDEI 10y 6% £ 441
4-yl]- 3H i gj dazpr{ keipapesphp . 4e(d¢ 1), 2084 (7114 7 G(d.3H), pyri di ne6. 08
(s, 2H), 460 (pPpiP m-%yMHfm 2H) B42.om( th), TH97,(d2, 86, 699 @H) | 2. 15 (m
2H), 1]96 (m 2HmidEsckdpyikpyddindenz ] IHBHM 1ol HE6y06-(s RHRVR 97400 MH,
CDC13) | 6 8.62567 672-[ 1-(2- napht hal @m-2k)ys.50 tmn, 1H),3.00 @9 48, | H),| 7.90

(d, I K),.17 -efthanesul fonyl)-pi peri mg3@72ﬁj92(031(m2ljn 173‘)5g (m 3H)|, 7.40
(m yl]-3Himdpzol -4-yl}-3H), 7.06 i O pyril|di ne(d,

1H), 6.%@1%; 5~Be‘ﬁ%o @]di}é{%}@?}_ n If'_HOOMIFACb'@h) sHes 3T3%(m 2H),

2.97 (M~ 2

Exanpl ¢2- [ 82 Ben ﬂ%ngﬂ?_ 3 %%ggi 8503
682- (118.68 (m|! y’i Bfdsul f onyll -
7.04 (m 3H), 6 0¥ °'4£2}§d Ydd% plp 03<d §ﬁ5(2§2P§W963 D8 (N
3.62 (m 1H), i dazol-4-yl]-pyridi n THy 2404 H)H)

H, 2222 (m | H, 1.87 (m 2H, 16 2n(m,1 )2 2(m2H)177(m
Exanpl €3-[4- Benzo[ 1, 3] di oxol -5-yl -' H le(%dm,%ﬁ 0.8&(th3pl - d4) | 6513
691- hy drikxample( 621i'§t1313y1lz0[1 Hdiokol;5-y1-H) 'H RMIR (400, MHzHIDCT,)3F 860 . 2 548

2-[1-(2-nitro- (d, 1H), 8.04 (d, 1H), 7.81 (m, 1H), 1
53
= ppen}_'lmethanesulfonyl)- 7.67 (t, 1H), 7.58 (m, 3H), 7.41 (m,
PlRCHdln-4-yl]-3H- 1H), 7.06 (dd, 1H), 6.99 (d, 1H), 6.91
imidazol-4-yl}-pyridine (d, 1H), 6.05 (s, 2H), 4.79 (s, 2H),

3.77 (m, 2H), 3.47 (m, 1H), 2.90 (m,
2H), 2.16 (m, 2H), 1.92 (m, 2H).
Example | 2-{5-Benzo[1,3]dioxol-5-yl- | '"H NMR (400 MHz, CDCls): & 8.62 | 515

54 2-[1-(2-phenyl- (d, 1H), 7.82 (t, 1H), 7.60 (d, 1H), 2

= ethenesulfonyl)-piperidin-4- | 7.50 (m, 3H), 7.44 (m, 4H), 7.05 (m,
yl]-3H-imidazol-4-yl}- 1H), 6.98 (m, 1H), 6.88 (d, 1H), 6.70
pyridine (d, 1H), 6.01 (s, 2H), 3.94 (m, 2H),

3.45 (m, 1H), 2.85 (m, 2H), 2.27 (m,
2H), 2.10 (m, 2H).

Example | 2-{5-Benzo[1,3]dioxol-5-yl- 455
55 2-[1-(propane-1-sulfonyl)- 21

= piperidin-4-yl]-3H-
imidazol-4-yl}-pyridine

Example | 1-[4-(4-Benzof1,3]dioxol-5- 563
56 yl-5-pyridin-2-yl-1H- A7

= imidazol-2-yl)-piperidine-1-
sulfonylmethyl]-7,7-
dimethyl-
bicyclo[2.2.1]heptan-2-one
Example | 2-{5-Benzo[1,3]dioxol-5-yl- | 'H NMR (400 MHz, Methanol-ds): 8 | 537

57 2-[1-(4-chloro- 8.68 (m, 1H), 7.83 (m, 1H), 7.44 (m, 11

= phenylmethanesulfonyl)- 6H), 7.04 (m, 3H), 6.08 (s, 2H), 4.39
piperidin-4-yl]-3H- (s, 2H), 3.84 (m, 2H), 3.21 (m, 1H),
imidazol-4-yl }-pyridine 2.89 (m, 2H), 2.13 (m, 2H), 1.93 (m,

2H).




-pyridin-2-yl)-1Him dazol-6H), 7.01 (m 3H), 6.07 (s, 2H), 5.16
2-yl]-piperidine- I -(s, 2H), 4.50 (m | H), 4.21 (m | H), carboxylic acid
benzyl esweri30gmBo{m 1H), 3.27 (m 1H), 3.00 (m 1H), 2.6@CrasSo8Hys0 2. 25
(m 1H, 2.01 (m 1H), 1.90(m 1H), 1.67 (m 1H). Exanpl e2-{ 5-Benzo|

1, 3] di oxol -5-yl - 1H NVR (400 MHz, Met hanol -d4): 6504
702-[1-(pyridin-4-yl-8.77 (d, 2H), 8.69 (m 1H), 7.90 (m. 11

- met hanesul fonyl ) - pi peri din-2H), 7, 86 (m 1H), 7.46 (m 2H), 7.06
4-yl]-3Hinidazol -4-yl}-(m 2H, 7201 (d, 1H), 6.09 (s, 2H), pyridine4. 64
(s, 2H), 3.96 (m 2H), 3.27 (m 1H) . 3.05 (m 2H), 2.19 (m 2H) 2 00 (m
2H) . Mi@MS—BhMﬁWmM THNME @0 MHBMzhhdolaldidoxof 5] yI - *
NVR (4p0 ngz /it ag3c8-didAjoro-S504  712-8.68 (RylH)(I7.84 3my | HB. 7745 (d, [1H)4 | 8. 73
(dd, 1H), = 68 |(pMenyidethiatsuatoasiH f onydH); POPen 8H))6108) (s, g #.40Im | 1H) | 7.85
(m 1H, 7.79 Zp\zdrrd%wylmlﬁzol 4-yl ks(ﬂﬁﬂ@b‘%m HE8.46Wm,2H), 71 04 (m 3H),
pyridi he6.09 (9, 01 4,y5}8p§1§dmgl—|)

3.03 (m
2H), 2|19 (m ZH) rgﬁ) B%%ZS?F‘QQP%&%‘FD -yI-'H(NI\/R
(400 MHz—Meths : = et I, 7.70
(m 4H] ,ﬂ@é&( % & ﬂjﬁﬁ’%‘%ﬁﬁ @ %’ ?I 3 (m
3H), 6]08 g3 pen’d[ P '3%5% (‘ 1 H .

i m dazgl - 4-yl }Phﬁwl hrwgsu) (ﬂPn 3(% 19% DH) , |1. 95
(m 2H]. Exanpl|e3 H

imdrdbpH- 3] di oxc |(SJ:7JZ)T|;4 3& (NMH)( 86 (iy-2

Met hanol - d4) : 4dgmidazohdol bryriding 6- neth 89 (myPH). 2. 1542(% 1H | 7.37
(m.14|-pyridi n-2 yl)-1H i m dazol - 6H 2H)71@2( H?H) 6.98 (t. 1H) ., 6.06
2-y1 | - pyExadhpldi [B{5-Beazo[2}3)diooliByk o, '"HARMR (l4(IDHVIHm MeHanokdd)bdxybire |aci d
benzyl |est er 3. 14-(m3,2dichicto58 (M 1H9.68 @nSBIY, 9.843H), 1H3, 765 (AN PHHQ :
Exanpl ¢2- {€) Berlzglchytethaanalitdayll - 511 mA2:sh Ya ay, 7idsl soneneroy! 1. 13
piperidin-4-y1]-3H- (m, 3H), 6.08 (s, 2H), 4.40 (s, 2H),
imidazol-4-yl}-pyridine 3.87 (m, 2H), 3.22 (m, 1H), 2.93 (m,
2H), 2.15 (m, 2H), 1.95 (m, 2H).
Example | 2-{5-Benzo[1,3]dioxol-5-yl- "H NMR (400 MHz, MDSO-ds): & 517

61 2-[1-(2-phenyl- 8.70 (m, 1H), 7.88 (m, 1H), 7.40 (m, 17
- ethanesulfonyl)-piperidin-4- | 6H), 7.13 (m, 4H), 6.13 (s, 2H), 3.78
yl}-3H-imidazol-4-yl}- (m, 2H), 3.39 (m, 2H), 3.19 (m, 1H),
pyridine 3.00 (m, 4H), 2.09 (m, 2H), 1.94 (m,
2H).

Example | 2-[5-Benzo[1,3]dioxol-5-yl- | "H NMR (400 MHz, Methanol-ds): § | 517
62 2-(1-p- 8.57 (m, 1H), 7.84 (m, 1H), 7.55 (d, .16
- tolylmethanesulfonyl- 1H), 7.44 (m, 1H), 7.23 (d, 2H), 7.16

piperidin-4-yl)-3H- (d, 2H), 7.01 (dd, 1H), 6.95 (d, 1H),
imidazol-4-yl]-pyridine 6.88 (d, 1H), 6.02 (s, 2H), 4.13 (s,

2H), 3.74 (m, 2H), 3.30 (m, 1H), 2.73

(m, 2H), 2.08 (m, 2H), 1.85 (m, 2H).

Example | 3-(4-Benzo[1,3]dioxol-5-yl- | 'H NMR (400 MHz, Methanol-d,): 5 | 499
63 1-hydroxy-5-pyridin-2-yl- 8.72 (m, 1H), 8.01 (m, 1H), 7.59 (m, 3

- 1H-imidazol-2-yl)- 2H), 7.36 (m, 5H), 6.99 (m, 3H), 6.06
piperidine-1-carboxylic acid | (s, 2H), 5.16 (s, 2H), 4.52 (m, 1H),
benzyl ester 4.23 (m, 1H), 3.44 (m, 1H), 3.24 (m,

1H), 2.99 (m, 1H), 2.26 (m, 1H), 2.03
(m, 1H), 1.90 (m, 1H), 1.67 (m, 1H).
Example | 3-(4-Benzo[1,3]dioxol-5-yl- "H NMR (400 MHz, Methanol-dg): § | 483

64 5-pyridin-2-yl-1H-imidazol- | 8.67 (m, 1H), 7.87 (m, 1H), 7.48 (m, 4

- 2-yl)-piperidine-1- 2H), 7.34 (m, 5H), 7.03 (m, 3H), 6.08
carboxylic acid benzyl ester | (s, 2H), 5.16 (s, 2H), 4.44 (m, 1H),
4.17 (m, 1H), 3.22 (m, 2H), 3.06 (m,
1H), 2.26 (m, 1H), 1.95 (m, 2H), 1.66
(m, 1H).




- phenyl met hanesul fonyl ) - piperidin-4-yl]-3H imdazol - | } -pyridine
Exanpl e2- {5- Benzo[ 1, 3] di oxol -5-yl -639 752-[1-(3,5-bis-.01 -trifluoronethyl-
phenyl netwanemsisbonyl ) - pi peridin-4-yl]-3H imdazol-4- | PpcTriSds/ma40
Exanpl e2-{5-Benzo[ 1, 3] di oxol -5-yl-"H NVR (400 WMHz, Methanol-d4): S565
762-[ 1- ( bi phenyl - 4-sul fonyl )-8.67 (d, 1H, 7.86 (m 5H), 7.68 (m.13
-piperidin-4-yl]-3H2H), 7.46 (m 5H), 7 03 (m 3H), 6.08 imdazol-4-yl }
-pyridine(s, 2H), 3.98 (m 2H), 8? I , 250(m 2H), 2.21 (m 2H),
2.06 (m 2H). Exanpl e2-{5-Benzol[ 1, 3] di oxol - 5 yl-*H NVR (400 MHz,
Met hangl~d4)+539 772-11- (QRduLLunr -8 68 (m 1H), 7.84 (m 1 [. 46
(m . 10 |- Exasaplenkd-AdReazolil gigioyoliiyl- ['HRNMRy4AH)/HzZ Mighaol-dpH , | 5108
pi peri di n- gyl ]| btydexyA6-mathaB (s, | 2B (t, 3HF.§01(d, 2H),,7.36 (m, 2
i m dazql - 45y1 } - ppyridin2ed)-2H- I@miazbl-l) GHRY.03(m, 2H), 6.98 & 1H) 6.8F) | 1.96 (m
2H) . W) 03/ 0873p2-yll5gip@dints$03/ 10440 Gx2HR!5eR (52HBL 3238l (In, 1] 0x ¢l - 5-|yl -
NVR (490 Mz, Metdrboollicdéid beiodlsie82- §.58 (PYH}, c},lm;- >2IH)82 @g(,%d | H)}, 8.00
E&n IlH)H) ,;7. 72 nJl 16 - met hanesul f onyipry Bi P&, ¢ IH) | 1H) 17. 33
, Exa A F A INJ] LS,
e B@“%M il
Exanpl é2- { 5- Benzg i e“fl‘(“ H }g}ﬁ‘d&’ VD, 7-f84h4RBI 7.8k) { 6581
792-[ 1( 4- phenoky- y B g1 46fm4%H£ 041('311 3H),
- benzenesul f ony|] §¥f “beerl di n- 4H) 7.2 Ig ,4-60 653 D, 7. 03
4-yl1-3Hinidazpl -4-yl}-(m 3H), 6.072Hk3. 22 , LI 6D9 ém QH-D,,Z.léyr i di ne3. 84
(m 2HY,__ 323 (m 1H) 2 .96 (m (m2H)196(m,2H).
Example | 2-{5-Benzo[1,3]dioxol-5-yl- | '"H NMR (400 MHz, CDCly): & 8.62 | 567
67 2-[1-(2-naphthalen-1-yl- (m, 1H), 8.00 (d, 1H), 7.90 (d, 1H), 17
- ethanesulfonyl)-piperidin-4- | 7.79 (m, 2H), 7.56 (m, 3H), 7.40 (m,
Y1]-§H-inﬁdazol-4-y1}- 3H), 7.06 (d, 1H), 7.00 (m, 1H), 6.90
pyridine (d, 1H), 6.02 (s, 2H), 3.99 (m, 2H),
3.57 (m, 2H), 3.50 (m, 1H), 3.32 (m,
2H), 2.97 (m, 2H), 2.23 (m, 2H), 1.96
(m, 2H).
Example | 2-[5-Benzo[1,3]dioxol-5-yl- | 'H NMR (400 MHz, Methanol-d,): & 503
68 2-(1- 8.68 (m, 1H), 7.90 (m, 1H), 7.44 (m, | .15
- phenylmethanesulfonyl- 7H), 7.04 (m, 3H), 6.08 (s, 2H), 4.40
piperidin-3-yl)-3H- (s, 2H), 3.98 (m, 1H), 3.62 (m, 1H),
imidazol-4-yl]-pyridine 3.26 (m, 1H), 3.16 (m, 1H), 2.82 (m,
1H), 2.21 (m, 1H), 1.87 (m, 2H), 1.65
(m, 1H).
Example | 3-[4-Benzo[1,3]dioxol-5-yl- | 'H NMR (400 MHz, Methanol-d,): & 513
¢ 1-hydroxy-5-(6-methyl- 7.59 (1, 1H), 7.52 (d, 1H), 7.37 (m, 2
- pyridin-2-yl)-1H-imidazol- | 6H), 7.01 (m, 3H), 6.07 (s, 2H), 5.16
2-yl]-piperidine-1- (s, 2H), 4.50 (m, 1H), 4.21 (m, 1H),
carboxylic acid benzyl ester | 3.41 (m, 1H), 3.27 (m, 1H), 3.00 (m,
1H), 2.68 (s, 3H), 2.25 (m, 1H), 2.01
(m, 1H), 1.90(m, 1H), 1.67 (m, 1H).
Example | 2-{5-Benzo[1,3]dioxol-5-yl- | "H NMR (400 MHz, Methanol-d,): 5 | 504
70 2-[1-(pyridin-4-yl- 8.77 (d, 2H), 8.69 (m, 1H), 7.90 (m, a1
- methanesulfonyl)-piperidin- | 2H), 7.86 (m, 1H), 7.46 (m, 2H), 7.06
4-y!]-'3H-imidazol-4-yl}— (m, 2H), 7.01 (d, 1H), 6.09 (s, 2H),
pyridine 4.64 (s, 2H), 3.96 (m, 2H), 3.27 (m,
1H), 3.05 (m, 2H), 2.19 (m, 2H), 2.00
(m, 2H).




2H), 2.15 (m 2H), 1.96 (m 2H). Exanpl e2-{5-Benzo[ 1, 3] di oxol -5-yl-'H NWR
(400 MHz, Methanol-d4): 6579 802-[I-(bi phenyl-4-8.67 (m | H), 7.82 (m
1H), 7. 66w0mp/0d7304 yl net hanesul fonyl)-4H), 7.56 (d, 2H), 7Pda/usn3/104, 7.35
pi peridin-4-yl]-3H(t, 1H, 7.02 (m 3H), 6.08 (s, 2H), imdazol-4-yl }
-pyridine4. 44 (s, 2H), 3.87 (m 2H), 3.21 (m 1H, 2.91 (m 2H), 2.11 (m
2H), 1.92 (m 2H). Exanpl e4-[5-Benzo[ 1, 3]di oxol -5-yl-"H NVR (400 MHz,
Met hanol - d4): 6511 811-nethyl-4-(6<pethyl-7.77 (t, 1H), 7.37 (m 7H), 7.22
(d,.4 -pyridin-2-yl)-1Hi m dazol -1H), 6.83 (m 2H), 6.00 (s, 2H), 5.16
2-yl]-piperidinl-(s 2H) 4 37 (m 2H) 3 84 (s 3H) carboxylic acid
be%zlll Y okxamples 2((RrBeap( 1, Hdipyol-fyl-2HH NMBE4QEMEBLMetRanbd-drd 4+904 [1. 88
(m 2H)|. Byanpl pA-[[4pBigiadtul; 3] di oxo| 859yd.-IH), BIVR (¢dAC)MIES (et hanal | d4) :
6511 841- nethyl { Ge(lBacssifogyl)-pipedidit-, | 1H), 8.5 @6 1H) 7.85)(m, THH 7. 19m|. 4
- pyridifn-2-yl ) - L #ylR3Mdamadazdi--yl 6. 95| (da, 18h)7.46(nd, LH)$7.04 kdn, 36),1 1
2-yl]-Qi peridinepyridine 2H), 4.37 (m guy)(s@ 04(5§(S § 3931 IQoxyl ic acid
benzyl jester3.4p (m 1H), 3.07 (m 2H) 2R € %ﬁ 194H)-
Exanpl &{ 4- [ 4- Bepzo[ 1, 3] di oxol -5-' H Nl\/&l( % 527
83yl -1 - —
¢ p% » “Egéxﬂpgé 1 [LB%B‘%;{]Q%; 5\/51 ‘?é,y g,itz?o%yﬁwz Jetha, 34) 9 09 571
2-yl]-qycl @&exy i gll }{) 6\%@ 10% benzyl
ester2.{16 (m 3 .,en % 21'1)4%70 08
Exanpl 42- { 5- Ben % |-(4 h&db B 8&4)11 §H?L 74 ((t, 609
842-[ 1-( 3- pheno J‘ ‘Pyaldmf«) 7| @2 (m, 111)19)92(@@1{)32 14 (m,
phenyl fethanesul fonyl)-(s. 2H), 4. 38 2H), I89(m,2W5 (m 2H),
pi per i di Example] | 3%'33320[(1ﬂﬂdiﬂ!*‘)lr5'21'87lﬂ NMR K300 RIS Medhanodgag ol -409yll )
- 6- et hyl - P 1-bgdifoxy-52(6) methyB4 () 7.9%)e, 1HY,7.58 @ 1M6) 037 887304 153
PCT/ USQ3/ 16340 Eppitih-a2yl}-SHBetdbol, 3] Ghpyas Gi, yzlﬁ)?g@é’ (M), d\@é hanol -d4) 6
7.74 (t}, 455 2-yl}-pyrrolidine-1- (s, 2H), 5.16 (s, 2H), 4.03 (m, 2H),
carboxylic acid benzyl ester | 3.74 (m, 2H), 3.58 (m, 1H), 2.66 (s,
3H), 2.45 (m, 2H).
Example | 2-{5-Benzo[1,3]dioxol-5-yl- 571
74 2-[1-(4-trifluoromethyl- 13
- phenylmethanesulfonyl)-
piperidin-4-yl}-3H-
imidazol-4-yl }-pyridine
Example | 2-{5-Benzo[1,3]dioxol-5-yl- 639
75 2-[1-(3,5-bis- 01
— trifluoromethyl-
phenylmethanesulfonyl)-
piperidin-4-yl]-3H-
imidazol-4-yl}-pyridine
Example | 2-{5-Benzo[1,3]dioxol-5-yl- | "H NMR (400 MHz, Methanol-ds): & | 565
26 2-[1-(biphenyl-4-sulfonyl)- | 8.67 (d, 1H), 7.86 (m, 5H), 7.68 (m, | .13
— Plperldln-4-yl]-3H- 2H), 7.46 (m, 5H), 7.03 (m, 3H), 6.08
imidazol-4-yl}-pyridine (s, 2H), 3.98 (m, 2H), 3.06 (m, 1H),
2.50 (m, 2H), 2.21 (m, 2H), 2.06 (m,
2H).
Example | 2-{5-Benzo[1,3]dioxol-5-yl- | 'H NMR (400 MHz, Methanol-d;): & | 539
7 2-[1-(3,5-difluoro- 8.68 (m, 1H), 7.84 (m, 1H), 7.46 (m, .10
- phenylmethanesulfonyl)- 1H), 7.29 (m, 1H), 7.06 (m, 6H), 6.08
piperidin-4-yl]-3H- (s, 2H), 4.43 (s, 2H), 3.89 (m, 2H),
imidazol-4-yl}-pyridine 3.24 (m, 1H), 2.95 (m, 2H), 2.16 (m,
2H), 1.96 (m, 2H).




852- (1-et hanesul fonyl-1H, 3 = 7.9 Hz), 7.34 (m 1H), 7.28.2
pi peridin-4-yl)-3H(m 1H), 7.03 (m 3H), 6.08 (s, 2H),
i m dazol -weoyBpsBe4ret hyl -3.92 (m 2H), 3.25 (m 1H), 2.94 eow/ysysiddinedH),
2.66 (s, 3H), 2.23 (m 2H), 2.03 (m 2H), 1.35 (t, 3H, J = 7.3 Hz).
Exanpl e2- 15- Benzo[ 1, 3) di oxol -5-yl - (400 MHz, Methanol-d4) 6 7.74 (t, 469
862-[ 1- (propane-I|-sulfonyl)-1H J =7.9 Hz), 7.34 (m 1H), 7.28.2
pi peridin-4-yl]-3H(m 1H), 7.03 ( 3H), 6.08 (s, 2H), imdazol-4-yl }
-6-methyl-3.92 (m 2H), 3.25 (m 1H", 2.94 (m pyridine4H), 2.66 (s, 3H),
2.23 (m—2H) -2 03 (m 2H) 1.84 (m 2H), 1.09 (t, 3H 3 = 7.3 Hz).
Exanpl ef2 Example,; 3f (5-Benobk gldiaxol5-y14 D SHNMAAR (B0 Mitin|Methindi-df): 34 |(5184B3
872-[ 1-(buigane 2-Bupyudipti2yk H J =| 3.63 (dz)H), 8.084nd{, TH)) 7.7} (m[. 28.18
pi peridi n- 4=yl ] | 3tdth{amesulfdnyl)-pipdidimm 3H»,7§4@8 119), 739)(d, iH), dazzzol -4-y| }
- 6- met hyl - 3. 92 mylpw-mﬁda&ﬁmfm}-&b 199, 1.0 (Y sH4 3 2H)2 66 (s, 3H),
2.23 (m 2H), 2|@@t{yRpysithne 1.78 (m &"&)(s b 03(8m(mzb|i{ SH |3 =
7.3 Hz)|. Exanpl ¢2-{5- Benzo[l 3] di oxo 151y 96 65 ) 6 B.75
(m518 882[1(pyr|d|n32H) 8.28 ( Llrﬂﬁ%s é
yl met harmgs 702 L. .,
pi peri di T Lgtg?) anol-d,): § | 581
i m dazd| -412I }- 6 67 b(m ), 7261480 pyfr ildi he(m
2H), 1.199 (m 2 1H3 7d%§&olHBJ 3 (o BB NH3 Net hanol - d4)
8 8.78 |(m 518 8 Y, ©,07(p4) )74769( 2H1H |3 = F.8.1
yl met hgnesul f ony Pyudps = 7, 334(121’ ehy, 332‘5 (m,61HI))7296 (m,
pi peridin-4-yl143H (s, 2H), 4.54 (s, |2H),2.B @i, JH), 1I6)m, 2H).
| m dazql Efamble §-2n(stBerzoBL Zididxol-55iH) | '3 NMR(@00 Rz, Metﬁﬁlcﬁ-m) Byrlsh9n e3H) ,
2.18 (m 2, 1]991{(bipheifil-4-Exanpl e2; 857BaN200),%.83 Xln 40q2|\/Hz,
Met handl - d&F 6 7 yithethanebfifondP2- [ 1- (3] 2 '7‘561(&' oHS, 1H, J F 7.8
Hz), 7.;34 (d,.1 ﬁ)@ﬂmntmmey}gsul fony )—%pl gé 1H | J =
Vo6 hinyl - (s, | Sk pbdi (T (( %?ﬁ& 2ol o, m(dazol -4-y!
' {B ), 2.11 (m, 2H), 1.92
, (m 2H)
Example | 4-[5-Benzo[1,3]dioxol-5-yl- | '"H NMR (400 MHz, Methanol-d,): & | 511
81 l-n'lthyl-4-(6-methyl- 7.77 (t, 1H), 7.37 (m, 7TH), 7.22 (d, 4
= pyridin-2-yl)-1H-imidazol- | 1H), 6.83 (m, 2H), 6.00 (s, 2H), 5.16
2-yl]-piperidine-1- (s, 2H), 4.37 (m, 2H), 3.84 (s, 3H),
carboxylic acid benzyl ester | 3.56 (m, 1H), 3.09 (m, 2H), 2.66 (s,
3H), 2.10 (m, 2H), 1.88 (m, 2H).
Example | 4-[4-Benzo[1,3]dioxol-5-yl- | '"H NMR (400 MHz, Methanol-ds): & | 511
82 l-rr'let_hyl—S—(6-methyl- 7.79 (t, 1H), 7.36 (m, 6H), 7.07 (m, 4
8 pyridin-2-yl)-1H-imidazol- | 2H), 6.95 (m, 2H), 6.11 (s, 2H), 5.17
2-yl]-piperidine-1- (s, 2H), 4.37 (m, 2H), 3.60 (s, 3H),
carboxylic acid benzyl ester | 3.40 (m, 1H),3.07 (m, 2H), 2.69 (s,
3H), 2.00 (m, 4H).
Example | {4-[4-Benzo[1,3]dioxol-5- "H NMR (400 MHz, Methanol-dy): § | 527
33 yl-1-hydroxy-5-(6-methyl- | 7.90 (t, 1H), 7.48 (d, 1H), 7.35 (m, 2
= pyridin-2-yl)-1H-imidazol- | 6H), 7.01 (m, 3H), 6.07 (s, 2H), 5.09
2-yl]-cyclohexyl}-carbamic (s, 2H), 3.52 (m, 1H), 2.66 (s, 3H),
acid benzyl ester 2.16 (m, 3H), 1.99 (m, 2H), 1.82 (m,
2H), 1.46 (m, 2H).
Example | 2-(5-Benzo[1,3]dioxol-5-yl- | (400 MHz, Methanol-d,) § 7.74 (t, 609
84 2-[1-(3-phenoxy- 1H, ] = 7.8 Hz), 7.20 (m, 14H), 6.07 3
phenylmethanesulfonyl)- (s, 2H), 4.38 (s, 2H), 3.85 (m, 2H),
Piperidin~4—yl]-3H- 3.22 (m, 1H), 2.87 (m, 2H), 2.66 (s,
imidazol-4-yl}-6-methyl- 3H), 2.12 (m, 2H), 1.94 (m, 2H).
pyridine




pyridine3.03 (m 2H),
03/ 087304 -54 PCT/ US03/ 10440 Exanpl e2-{5-Benzo[ 1, 3] di oxol
Met hanol -w®)o3@sB8044 (t,585 912-[1-(3-trifluoronethyl
7. 8.2 phenyl met hanesul fonyl ) - Hz),
7.12 (m piperidin-4-yl]-3H2H),
I m dazol
(m 2H),
Exanpl e2- {5- Benzo[ 1, 3] di oxol -

(d, 1H,

J

_4_y|}_
2.66 (

2.66 (s, 3H),

7.0
6- et hyl 3.9

s, 3H),

-(51 2H)1
2.18 (m 2
5-yl

o

2.18 (m 2H),
-5-yl

7.28 (d, 1H, J
2 (m 4H), 6.07 (s, 2H),
1 (m 2H), 3.26 (m 1H),
1.99 (m 2H).

0 MHz, I\/Ethanol

1.99 (m 2H). WO

- (400 MHz,
-1H, PCF/URIS1Ha) ,

7.34

7.8 Hz),

4.43
pyridi ne3. 03

d4) 8 7.90 (m 509

922-[1-(thiophene-2-sulfonyl)-1H) 7 74 (t 1H J =7 8 Hz) 7 65 (m .2
pi peri {liExatnple] | 245-Bepzo[1.38tioxoh Sty | (?‘OQMI(ImMetlH)mol-TlaD&ﬂ%@f\(ﬂazo 485(lm  3H),
6.07 (3, 288, 3| DUl-ethandfponylt } - 6-|nHl i+ 79yHz)I7 3¢ 8m26HE A28 H), 23.|03 (m
2H), 2166 (s, 3Hpipeddidg-gi3H2H), 1. 9Anf,ME)2HD3 (m, 3H), 6.08 (s, 2H),
Exanpl ¢2-{ 5- Benzmﬁjaaﬁ)]ldi-yl}celméihw - (40D9Ma, 21k Blsnal, -1@;})2 8780 (t, IH, 483
932-[14(but ane-1 % Jx@nyl )-J =7.8 HZ&H) Eé%Qs(SH) @ld)s (m /283, .08 - ]
pi peri din-3-yl ]} 3H3 6.07 (s, 2H)} 769Hzl
i m dazdtyzs BT = 3 ﬁ) - 7l gpre3. 08
(m ZHX,E ﬁe( 2_ _ &1\1 édj)i‘bl%ﬁb bﬁ% M ol gﬁ”(t 4%976 (m
2H), 1,64 | : .
Exanpl ¢2- [ 5- Benr%%‘;&%; )2;5%'%2‘“ 1 %F&HP 62“}) 82| (t, 517
942- (141H, J = e %ﬁlﬁ/l 7H) )f e REDh2AR B f onyl -[(m
3H), 607 (s, 2rwn‘hnfao (s, 2H), pip 4Iiiu|2rﬁ63(s L 3R{33my8H)R.03 H| " 3.60 (m
1H), 3|26 (m i dazol - 4-yl] - 6- net hy] ML), 38ﬂm(%H) 11H)9(t231$47=(|m 1H), 2.66
pyridine(s, 3H| 2.20 (m 1H), 1.86 (W3 ), 1.64 (m 1H).
Exanpl ¢ ZEfdmpleny 2{{3;Bdndofi3]tdiozelys-y(-40@0YNIHz NHEthanell 4,58 7. 78 (7,. 82 | (483507
952- [ 14( 1- g2t hy| 2] tBithne-T-sllforlyl)- 1H) 1H7F 23 A Hz), $134 (ch, THY, B289 | 2
i m dazql e- 4- sul | pipgtidint#y1}-3A-33 (d, [Lidh, 13777.038ud B0, 600828, 2H),
imidazol-4-yl}-6-methyl- 3.92 (m, 2H), 3.25 (m, 1H), 2.94 (m,
pyridine 4H), 2.66 (s, 3H), 2.23 (m, 2H), 2.03
(m, 2H), 1.78 (m, 2H), 1.50 (m, 2H),
0.99 (t, 3H, J = 7.3 Hz).
Example | 2-{5-Benzo[1,3]dioxol-5-yl- | (400 MHz, Methanol-ds) & 8.75 (m, 518
88 2-[1-(pyridin-3- 2H), 8.28 (m, 1H), 7.75 (m, 2H), 7.32 | .1
ylmethanesulfonyl)- (m, 2H), 7.02 (m, 3H), 6.07 (s, 2H),
piperidin-4-yl]-3H- 4.54 (s, 2H), 3.91 (m, 2H), 3.26 (m,
imidazol-4-yl}-6-methyl- 1H), 3.03 (m, 2H), 2.66 (s, 3H), 2.18
pyridine (m, 2H), 1.99 (mm, 2H).
Example | 2-{5-Benzo[1,3]dioxol-5-yl- | (400 MHz, Methanol-d,) & 8.78 (m, 518
89 2-[1-(pyridin-4- 2H), 7.94 (m, 2H), 7.75 (, 14,1 =7.8 | .1
ylmethanesulfonyl)- Hz), 7.32 (m, 2H), 7.02 (m, 3H), 6.07
piperidin-4-yl}-3H- (s, 2H), 4.54 (s, 2H), 3.91 (m, 2H),
imidazol-4-yl}-6-methyl- 3.26 (m, 1H), 3.03 (m, 2H), 2.66 (s,
pyridine 3H), 2.18 (m, 2H), 1.99 (m, 2H).
Example | 2-{5-Benzo[1,3]dioxol-5-yl- | (400 MHz, Methanol-ds) § 7.75 (m, 553
90 2-[1-(3,5-difluoro- 3H), 7.62 (t, 1H,J = 7.8 Hz), 7.34 (d, | -1
phenylmethanesulfonyl)- 1H,J=7.8 Hz),7.28 (d, 1H,)=7.8
piperidin-4-y1}-3H- Hz), 7.02 (m, 3H), 6.07 (s, 2H), 4.50
imidazol-4-yl}-6-methyl- (s, 2H), 3.91 (m, 2H), 3.26 (m, 1H),
pyridine 3.03 (m, 2H), 2.66 (s, 3H), 2.18 (m,
2H), 1.99 (m, 2H).



pi peridin-4-yl]-3H(d,1H, J =
I m dazol -4-yl }-6-nethyl-(s, 2H),
(m 1H), Wo®30¢mp4 2H), 2.66 (s,

Exanpl e2- {5- Benzo[ 1, 3] di oxol

3H),
-5-yl

7.8 Hz),
3.91 (m 2H),

-(400 MHz, Met hanol

7.02 (m 3H), 6.07
3.82 (s, 3H),
2.18 (m 2H),

pyri di ne3. 26

1. 99 (mCTAlE3/10440
-d4) 6 8.67 (s,508

962-[ 1- (5- et hyl -i soxazol e-4-1H), 7.73 (t, 1H, J = 7.8 Hz), 7.33 (d,.05
sul fonyl)-piperidin-4-yl]-1H, J = 7.8 Hz), 7.26 (d,1H J = 7.8
3H i m dazol -4-yl}-6-Hz), 7.02 (m 3H), 6.07 (s, 2H), 3.91
met hyl - pyridine(m 2H), 3.82 (s, , 3.26 (m 1H), 3.03 (m 2H), 2.71 (s,
3H), 2.66 (s, 3H), 2.18 (m 2H), 1.99 (m 2H). WD 03/087304 -55
PCT/ USp Bxhfip1e |Ex¢f5riendol | 3]diextd &t 1l 3](d0@NHz, MatharoHdNNRT.74¢0 Mz 585
Met hanpl - o) :  GE2LBI-@riflupetmaetlryld- ( 6- gl iy 7.8 HY), 1.84 (dLHH, J= 48 (d,21H), 7.36
(m . 3 pyridi n- 2-pHehylhtdthanestdtoayd7H) .| Hz)0028 @, 1250 = B80E)(R12ah)| 5.16
2-yl']-piperidi ngn erddin-43t)-3H4. 31 (m) z%tj)vo@ 1%54H§nsdfos, mﬁmngy ic acid
benzyl { ester3. 0 mzoglg[l)y,l} 8-mé@ny1s. 3 é D32 (nQ PH) .
Exanpl gBut ane- | qu r%m ¢ acid 14- (4d ?@?)2 m 497
92[ 4-bnzo[ 1, 3]|droxol -5-yl -5-1H) , 7. ( 5o Zkl? %kﬁ“ ]
- met pyd—pyi iVl LH‘,
| m daz p Eaaile éﬁa@ [Pt (é%’”-{- 3y MisZ, 34 g@;wb@@/ Thlaezs
1.76 (n 1. 7Pl tFlﬂ\OP ?ﬁ'Z gulignyPm | 1 ‘771 (Hé i 32,0 | 3H) .
Exanpl eN-{ 4- [ 4- a@nezra{ln‘*ss] Hxol - (400 ll‘W-)z7 3t 7 2d 40, 8HY, B2 (M 531
995-yl 1 5- ( 6- et ypndagpltdi n- 2- 1H), 8. c(m,(SH) G607 (92H),2.81 Gp)2H)7 71 (m}. 9
yl)-1Hti m dazol | @4+p-hedi-pyridiss (m |1-36 (i, B), 8d3 (0HZH), 26G(scl opexyl| }
-Cpyridin-2-yl}-7.8 Hz), 7.24 (d, 1 |BHY2487082H))1.9F7(10,2H).
met hane %)} li%men%ﬂ)lﬁ]cﬁoﬁk?l-f( §lr Ao ME S Méthanot k) SBOG, (Hr,l 48%,| 2. 63
(s, 3H), l‘ﬁutarﬂe BsulfoRy 3 =731 7%ts|)(m éH§137(§ 3
Exanpl <=Th| ophen {-ggaci (400 3601"' J 3523
100{4- {4- benzo i@m i) | e s et os
pyridine 3.08 (m, 2H) 2. 84 (m, 1H), 2. 66 (s,
3H), 2.20 (m, 1H), 1.86 (m, 2H), 1.76
(m, 2H), 1.64 (m, 1H), 1.48 (m, 2H),
0.97 (t, 3H, ) = 7.3 Hz).
Example | 2-[5-Benzo[1,3]dioxol-5-yl- | (400 MHz, Methanol-d4) & 7.82 (t, 517
94 2-(1- 1H, J = 7.8 Hz), 7.39 (m, 7H), 7.02 30
phenylmethanesulfonyl- (m, 3H), 6.07 (s, 2H), 4.40 (s, 2H),
piperidin-3-yl)-3H- 3.95 (m, 1H), 3.60 (m, 1H), 3.26 (m,
imidazol-4-yl]-6-methyl- 1H), 3.17 (m, 1H), 2.84 (m, 1H), 2.66
pyridine (s, 3H), 2.20 (m, 1H), 1.86 (m, 2H),
1.64 (m, 1H).
Example | 2-{5-Benzo[1,3]dioxol-5-yl- | (400 MHz, Methanol-d,) 6 7.82 (m, 507
95 2-[1-(1-methyl-1H- 1H), 7.77 (m, 1H), 7.73 (t, 1H, T = 7.8 | .09
imidazole-4-sulfonyl)- Hz),7.33 (d, 1H, I =7.8 Hz), 7.26
piperidin-4-yl}-3H- (d,1H, J =7.8 Hz), 7.02 (m, 3H), 6.07
imidazol-4-yl }-6-methyl- (s, 2H), 3.91 (m, 2H), 3.82 (s, 3H),
pyridine 3.26 (m, 1H), 3.03 (m, 2H), 2.66 (s,
3H), 2.18 (m, 2H), 1.99 (m, 2H).
Example | 2-{5-Benzo[1,3]dioxol-5-yl- | (400 MHz, Methanol-d,) & 8.67 (s, 508
96 2-[1-(5-methyl-isoxazole-4- | 1H), 7.73 (t, 1H,J=7.8 Hz),7.33(d, | .05
sulfonyl)-piperidin-4-yl]- 1H,J=7.8Hz),7.26 (d,1H,J =78
3H-imidazol-4-yl}-6- Hz), 7.02 (m, 3H), 6.07 (s, 2H), 3.91
methyl-pyridine (m, 2H), 3.82 (s, 3H), 3.26 (m, 1H),
3.03 (m, 2H), 2.71 (s, 3H), 2.66 (s,
3H), 2.18 (m, 2H), 1.99 (m, 2H).




-5-(6-nethyl-pyridin-2-7.10 (m 1H), 7.02 (m 1H), 6.95 (m
yl)-1H i m dazol -2-yl]-1H), 6.89 (m 1H), 6.07 (s, 2H), 3.05
cycl ohexywp-oansme{m 2H), 2.63 (s, 3H), 2.13 (m 2H), 1.9%Chrgso2iiqso 1. 72
(m 2H), 1.43 (m 2H). Exanpl el-Methyl-I|Him dazol e-4-(400 Mz,

Met hanol -d4) 6 7.80 (m 521 101sulfonic acid {4-[4-1H), 7.68 (m 2H), 7.29
(m 1H), 7.22.1 benzo[1l, 3] dioxol -5-yl - 5 (6 (m 1H), 7.02 (m 3H), 6.07 (s,
2H) , rrethyl pyridin-2-yl)-1H 3. 805(1% 3.05 (m 2H), 2.63 (s,

i m dazol - 2-yl ] -cycl ohexyl }-3H), (m 2H) 1.95 (m 2H), 1.72 am de(m
2H), 1.43 (m 2H). WD 03/087304 -56 PCT/ US03/ 10440

Exanpl ¢ Exainenz4]3-Behzh[d3ddiokelyi-yl- H 'RVMRMR (O0\MHz, Metteanbily) di) | 543
1021- hydr oxy- 5- { B-hyatoryi4-(B-B8thgl-, 1H)8.00' (t48HY,d,.48.¢d) 1HY, 7236 (al, . 14 3
- pyri dijn- 2=y1) - Lyridih-Gaaph Hliidaz61-02 11, 736)(m, BH86.0% (s, 2H),, 5.8 6
2-yl]-Ricycl O[ZEi’-yﬂlﬁﬁéxﬂﬁﬁe-ﬁs 3H), s22H), @3 166, 2HD; 935 (@) 11@)-0

1-carbgxyl i ¢ ac Bk Adskd - BRo7 1213 @mt@lzﬁy wlos (. N (400 Mz,
Met hanql - d4) : 6462 1 1 hydroxy 5- fﬁf 46 (d, 1H) :

3 - n_”” o ) Oo o 1, |
e e T

Exanpl §4-[ 4- Benz@[&leé’jy PHn 25Y Q8rien, 2H)g3.95 gm. 2. 11y 501

1045- ( - br onp- pymidpsAlZ-yll-pyclohexyl) - 282 MS@ , 243 61, 71pd -5, 1H) | . 0/
- 1H m'dazol-2- m]mdr 05 (dd, 1H), 7.02H)d,761), 21, 832 (Wa2Hbd 48
pi peridi ne-1-cafboxylic acidlH), 5.98mHRMA3 (6, 2P),(&98 ap)3H)3. 07. 0 benzyl

ester ( brExgi_r_hble DNIB4-[4Benzdi), 31208 ([d(400)MHZHMethhn8I3d,f 61864, (nRH) | 531
Exanpl €2- { g9 Ben 7Q{y1-,53(]6dh@th9l-pﬁ‘tdhh 2( 40PHME03 (VetEnanol 8d4y), .78 (thd |( B 509
1052- [ 1- (t AT ophegs-134-Sldagslyd-yH1 7214% 738 (2HH), 73$%d(1d{ JWH, ] =0
pi peri di n-4-y|] 1ohek Hzai*pyﬁd -@AL gi sz 721(@ )= 7838, 7.03

i m dazdl - 4-yl }- %J J = 603 2}§)r’r}16|@2}ﬁyrlﬂlnefi 07 (s,
2H), 3.191 (m 2 305(m2H)263(s 3H), 2.13 (m,

2H), 1.95 (m, 2H), 1.72 (m, 2H), 1.43 -

(m, 2H).
Example | Thiophene-2-sulfonic acid | (400 MHz, CD,Cly) §7.95 (t, 1H,J = | 523
100 {4-[4-benzo[1,3]diox0l-5- | 8.1 Hz), 7.62 (m, 2H), 7.47 (m, 2H), 2
yl-5-(6-methyl-pyridin-2- 7.10 (m, 1H), 7.02 (m, 1H), 6.95 (m,
yl)-1H-imidazol-2-yl]- 1H), 6.89 (m, 1H), 6.07 (s, 2H), 3.05
cyclohexyl}-amide (m, 2H), 2.63 (s, 3H), 2.13 (m, 2H),
1.95 (m, 2H), 1.72 (m, 2H), 1.43 (m,
2H).
Example | 1-Methyl-1H-imidazole-4- | (400 MHz, Methanol-ds) & 7.80 (m, 521
101 sulfonic acid {4-[4- 1H), 7.68 (m, 2H), 7.29 (m, 1H),7.22 | .1

benzo[1,3]dioxol-5-yl-5-(6- | (m, 1H), 7.02 (m, 3H), 6.07 (s, 2H),
methyl-pyridin-2-yl)-1H- 3.80 (s, 3H), 3.05 (m, 2H), 2.63 (s,
imidazol-2-yl]-cyclohexyl}- | 3H), 2.13 (m, 2H), 1.95 (m, 2H), 1.72
amide (m, 2H), 1.43 (m, 2H).




1H),

3.03 (m 2H),
5-Benzo[ 1, 3] di oxol
1062- [ 1- (wormsnsmb4 2- 1H) ,

trifluoronethyl

2.66 (s, 2.1

-5-vyl

3H),

2H), 3.9

-(400 MHz, Met hanol
7.30 (m 3H),
-furan-3- (s,
sul fonyl)-piperidin-4-yl]-3.03 (m 2H),

8 (m 2H), 1.99 (m 2H) Exa
-d4) 8 7.76 (m575

npl e2-{

7.01 (m 3H), 6.07P2T/US03/10440
1 (m 2H), 3.26 (m 1H),
2.66 (s, 3H), 2.64 (s,

3H i m dazol -4-yl}-6-3H), 2.18 (m 2H), 1.99 (m 2H) nethyl-pyridine WO
03/ 087304 -57 PCT/ US03/ 10440 Exanpg§4 [ 2- (1- (400MHz, CDC13), d 8.29 (dd,
1H), 492 107pheny| met hanesul f onyl 6-7.89 (m 1H), 7.50 (t 1H), 7.40-.4
-piperidin-4 I -5-(6-nethyl-7.37 (m _6H), 7.09 (d, 1H), 7.02 (d,
pyridif mmp_l [4i[#iBeazelll,31¢pxols-gB (5 NMR (40 BEHA MetHapl-dd: 54| 447
4-y1 ] - gyrign- 2t VbyftoxgsS-tehethyRH) , [27.88 ( dH),3H)8 (R 177, 129 (RH) , [2197 (m
2H), 1.94 2 Hpyridiai2py1p4 HE hideror-o[ [1113], 0i0ax@d, 350 yé.0§ &00HyHze6 CPCL3)| 6 7. 79
(t, 1H), 551 108p2{yB}-bicydiblam TIoethe:! -7(565@1;@271@ 6}@ b7 Iq 611{3 7.31+7.21.2
-Zpylridl n-2-yl)- 1Hjchfﬁo§1$111c0£c1&§ﬂmﬁ"|) ! Nl -
| ne R . Ul CdlTl ip I C acCl
benzyl | %@ﬁ) 1 4(Beﬁé°[m]dlé 15?1 ME (300 gﬁ%% 785 %@?1.80
(br, 4H) B03npl e4- xo - 6
7.63-7/|56577 10p% %@?rgﬁ@ |a&°ﬁ 104G, ,58/(93, (m 5H), 7.26
(d, .o/ -hydroxy g e'll— b2-Q0s, 244y 6H)s | JH) 5. 17579
pi peri di ne-| - 8 K ‘Ca%‘ilﬂb{ng 149%6m( br), 2H), 3.56 (br].0 benzyl
ester| [H), Qﬂﬁ 2H) 2 07-1 QQ (br 4H)
Exanpl ¢ n z%n{fi Benen(d:2ddioxplyi-yi 40@0VMHz GTRLE) 56.48.(46LH),35 ( H9380
1102-(1-6 7. pB(¢-dprome{pyridin@zyl)d, [1HB7-7722800m,&H), 7.26-7.23 (m, 1H), | .0/
- phenylf mretTranesullamidazobdylliH) , 6. 847.08 (dd| HH), ROPS, (H), 6289 (d&82 | 593
pi peridin-4-yl) -ﬁiblezidiﬁe-l(csa,rbozwic a8d 7|11y 6kwg) (s, &) 5.12.(821B, 3.07 0
i m dazol - 4-yl | - Gbdmzghastdrbr, 1H), 2. 72b¢t 1(Hey; 2.9326D, 213, 268 da(, r),
pyridine2H), 1.[7/2 (m 2H) Exg[rp! e{4-[ﬂqj3qrg§q[]gbr§]2ﬁ)oxol - -( 00 NHE’.
o Eihiol ‘2-%5- SBT3 1dbA 5 1B IR, S a5 & 15 Go, -~ | 509 |2
. (¢ —%S [ 2-[1-(thiophene-3-sulfonyl)- | 1H), 7.72 (m, 2H),7.38(d, 1H,J = .0
piperidin-4-y1]-3H- 5.1Hz),7.33 (d, 1H, ] = 7.8 Hz), 7.28
imidazol-4-yl }-6-methyl- (d, 1H, J = 7.8 Hz), 7.01 (m, 3H),
pyridine 6.07 (s, 2H), 3.91 (m, 2H), 3.26 (m,
1H), 3.03 (m, 2H), 2.66 (s, 3H), 2.18
(m, 2H), 1.99 (m, 2H)
Example | 2-{5-Benzo[1,3]dioxol-5-yl- | (400 MHz, Methanol-ds) § 7.76 (m, 575
106 2-[1-(5-methyl-2- 1H), 7.30 (m, 3H), 7.01 (m, 3H), 6.07 | .2
trifluoromethyl-furan-3- (s, 2H), 3.91 (m, 2H), 3.26 (m, 1H),
sulfonyl)-piperidin-4-yl]- 3.03 (m, 2H), 2.66 (s, 3H), 2.64 (s,
3H-imidazol-4-y1}-6- 3H), 2.18 (m, 2H), 1.99 (m, 2H)
methyl-pyridine




-yl)-1Hi m dazol
bi cycl o[ 2. 2. 2] oct-1-yl)-3H),

-2-yl1-Hz), 7.21 (d,

6.07 (s,

1H, J
2H)

7.8 Hz),
3.28 (s,

6.97 (m
2H),

2. 64 net hanol (s,

3H), 2.1wOmso8H4 1.66 (m 6H). Exanpl e4-[4-Benzo[ 1, 3] di ex®lusbs/ w44 300
MHz, Methanol-d4) 6 7.70 (t,431 1125-(6-nethyl-pyridin-2-yl)-1H, J = 7.8
Hz), 7.31 (d, 1H, J = 7.8.4 -1Hinidazol-2-yl]-Hz), 7.20 (d, 1H J = 7.8
Hz), 6.97 (m bicyclo[2.2.2]octane- |-3H), 6.06 (s, 2H), 2.64 (s, 3H), 2.11
carboxylic acid am de(m 6H), 1.66 gm 6H) .
Exanpl e4-[ 4- Benzo[ 1, 3] di oxol - 5-yl - f 00 MHz, Methanol-d4) 8 7.74 (t 470
1135_(6__%1:!1\]/! qurlrhn?\ll\_’IH ] :7QH7\ 734 (m 1H\ 7 2
-2H i mild 32[62 ,77.03 (m mQPMIéz@@b) d:8-39 (ddi pH).i di rﬂé)z
-sul fonic g d3|P ﬂﬁletth}eSU@OIBS (m | 196,789 Gu, ), 7 80rt6tlM)] Bd-dd2H) , | 2. 85
(s, 6H)|, 2766 (spipstplin-yDI-(Grnety)-, | 2.303m( 6H),2H09 (d, 1H), 7.02 (d,
Exanpl g1- { 4- [ 4- Bpyddip - g)-ditbiidazel{ 3DOHNHE23 k& 2EB &9 B I HS, 3744 |(t, 4P5
114yl - §- (6- met hy#-yplypyritlin-22ylifthoridle = [7(f 2H3)2.86 (& 3H)M.77 K) 2HY,. 03.|3
yl)-1H{i mi dazol {2-yl]-(m 3H), 6.08 gm@ﬂﬂ) 2H§l 11@; @mz}?.)H) pi perfi di nf 1-yl '}
-3 pherlVExgmBR m[433'é)azo[¢1 AdickBIS 1] 4|—1) | BEp (M
gj)arrplzég { Meny ’(Edﬁ Goroffefy1) (3O t'2470
1152-[1-(propan 8 3 %%r&n%ﬁﬂ] % (%g) .2
I peridin-4-yl |- 4-
P et Hyl - 3. 3532] ‘rﬁ‘b hc dz@“@%fes v?éisr(@z ). 29%4 (s 3}H) ,
2.23 (mh—2H) . 2103 (m ’)I—h 1.25 (d 1@ (P-Iéhr4lé)<arrnle4r4 Behzo|
1, 3] di qxBxample géé@m&%@owﬁ%ﬂ- 1406 MHBOMEOFHA 1) 5 7.63-7.56 | 577
1165- ( - m;%yyl - pyr(odromo-pyrifliniZHyl)Jl-=| Gn2HRZY,3971.3B(HdSHYI A261d= 1. &/ 3
1H i m dazdt=2- y| hydiexy- 1 A-2@ddzd]-24H- [ 1H),7.@ (Hz,)3H)6.6€00 neH), 5.17 | 579
bi cycl q[ 2. 2. 2] ofpipasdibe IHarbdyli6 aid, | @HEH), 2. S d(isr), BY) 3.58.(84 0
car boni|t ri | e(m | Byl ediranpl e4- [ 4- Behrmj, b.GH @210} 2071 od éﬂ%ﬂﬂ ,
Vet handl Eddmpfe zﬁB B gI314b4r§ 5P MBY! CBCT,) $746-7 35K, ©- 13865 2H).
2.66 (g, o 2414 6H), 7.25 (d, 1H), 7.07 (d, 1H), 7.05 | .8/
=== phenylmethanesulfonyl- (dd, 1H), 6.84 (d, 1H), 5.99 (s, 2H), 582
piperidin-4-yl)-3H- 4.23 (s, 2H), 3.71 (d(br), 2H), 2.85 8
imidazol-4-yl]-6-bromo- (br, 1H), 2.72 (t(br), 2H), 1.96 (d(br),
pyridine 2H), 1.72 (m, 2H)
Example | {4-[4-Benzo[1,3]dioxol-5- (300 MHz, Methanol-ds) 8 7.71 (t, 418
" yl-5-(6-methyl-pyridin-2- | 1H,J=7.8 Hz),7.33 (d, 1H,J = 7.8 4
_— yD)-1H-imidazol-2-yl]- Hz),7.21 (d, 1H, J = 7.8 Hz), 6.97 (m,
bicyclo[2.2.2]oct-1-y1}- 3H), 6.07 (s, 2H), 3.28 (s, 2H), 2.64
methanol (s, 3H), 2.11 (m, 6H), 1.66 (m, 6H).
Example | 4-[4-Benzo[1,3]dioxol-5-yl- | (300 MHz, Methanol-d,) & 7.70 (t, 431
112 5—(6‘-m.ethyl-pyridin-2-yl)- 1H,J=78Hz),7.31(d, 1H,J=7.8 4
— 1H-imidazol-2-yl}- Hz), 7.20 (d, 1H, J = 7.8 Hz), 6.97 (m,
bicyclo[2.2.2]octane-1- 3H), 6.06 (s, 2H), 2.64 (s, 3H), 2.11
carboxylic acid amide (m, 6H), 1.66 (m, 6H).
Example | 4-[4-Benzo[1,3]dioxol-5-yl- (300 MHz, Methanol-d,) 6 7.74 (t, 470
113 5-(6.-m.ethyl—pyridin-2-yl)— 1H, J =7.9 Hz), 7.34 (m, 1H), 7.28 2
— 2H-imidazol-2-yl]- (m, 1H), 7.03 (m, 3H), 6.07 (s, 2H),
piperidine-1-sulfonic acid 3.92 (m, 2H), 3.25 (m, 1H), 2.94 (m,
dimethylamide 2H), 2.85 (s, 6H), 2.66 (s, 3H), 2.23
(m, 2H), 2.03 (m, 2H).
Example | 1-{4-[4-Benzo[1,3]dioxol-5- | (300 MHz, Methanol-d,) § 7.74 (t, 495
114 yl-5-(6-methyl-pyridin-2- 1H, J =7.8 Hz), 7.27 (m, TH), 7.03 3
yl)-1H-imidazol-2-yl}- (m, 3H), 6.08 (s, 2H), 4.10 (m, 2H),
piperidin-1-yl}-3-phenyl- | 3.89 (m, 2H), 3.42 (m, 1H), 3.11 (m,
propan-1-one 2H), 2.92 (m, 2H), 2.66 (s, 3H), 1.94
(m, 4H).




1H i m dazol
Exanpl eN-{4-[ 4- Benzo[ 1, 3] di oxol
- 5wO@3net3bwy | - pyri di n-2-1H, J

1185-yl

_2_y

yl)-1H i m dazol

bi cyclo[2.2.2]oct-1-yl}-C6.06 (s,
- met hanesul f onam de6H),
Exanpl eN-{4-[ 4- Benzo[ 1, 3] di oxol

phenyl

1195-yl -
yl)-1H
bi cycl o
met hane
Exanpl e
1205-yl t
yl)-1H
bi cycl o

5-(6-nme
m-dazol-

1]-(m 6H), 1.98 (m 6H).
- (300 MHz, Methanol
7.8 Hz),
J =7.8 Hz), 6.98 (m 3H),

2H), 2.65 (s, 3H), 2.18 (m
2.03 (m 6H).

-(3QQ_MHz, Met hanol
t hyl - pyridi n-2-1H, = 7.8 Hz) 7.35 (d, 1H J
2-yll-Hz) 723 (d_1H 1 =7 8 Hz) 6 98 (m

-2-yl]-(d, 1H,

-d4) 6 7.74 (t,

bi cycl o[ 2. 2. 2] oct - 1-yl am ne
-d4) 6 7.74 (t,
7.38 (m 6IFCT/URBNZ B440

557

481

7.8.6

| Example,

L 5- (6-ne
m dazol
[2.2. 2] 0

sul LEham
N- { 4- [ 4- Berpeoidin-31yil-3bol - ( 300 | kidz | HMet 06w 3H)45.00 (8.286, (d, 558

- {2-Benzaf Lip]diexab§-yls | (300 MHz, Methianol-81)5 7.24 65
dells(pradpe-22suifonyln  GHH, T2 1.9 Hzy 7.%Hm, 1H), 7.28

q

1| ipidapylk-4-gi Ja6-2aettiyl- J
DyslineHz) , 7.76 (m
¢t-1-yl}- C—(d - J = 7.

34)22(n’r|22H) 829%( 2H), 2td4 (g, =
'Z 661s,6 213)62 03

470

7. 8.4

|

pyridin
1H), 4.
Exanpl e

1212- [ 4f

bi cycl o
I m dazo

'BE'x)ﬂn'S%
P- { 5-Benz:
(1Htet

[2.2.2]0
= Ad-vl)

H), 254(%? g, J'L ,9 G]Hz)
N‘? &I for

i 4§-ﬂé§1§§ ézo 9 -9
q 2.3@ 5
@e% B4 32 0 |

k4

Rk

(t3a41
L4

m. uf
vri di

(s,
6

6H), 2.
(t, 1H,
(m 3H
bi cycl o
03/ 0873

.6 yl)-
[2.2.2] 0

J 51

D4 - 59 PCT/ US03/ 10440 Exanpl e

r

(&

lip-[4eRerrrol e Ndfopof-a- YBenﬁﬂOlMHZd Meetipdnol-80® MO (m,CD?
26-mpethyl-pwridin2hyl)-- py 6H)j G102 (8 2H) 1266 (s73HR AW 2

1 HH-imidazd{2-9]y1 | - 6. 0')(1@156H2I-1)98@n7641)(s 3H), 2.6

¢ bickeld[2.22M)ct- 12yl2thidem| 2.08 (m 6H). acetam

Cc109

H.4 6.

9 (s
de W

Fhl ophene 2-sul fonic aci d(300 M,

ne(m
6 7.87
93

D

Pt

Met hano
7.33 (m

(m 3H

Eﬂéﬁ;@

yT) - 1H

/.01

§m

6.06 (s, 2H) 2.65 (s, 3H), 2 18 (m
6H), 2.03 (m, 6H).

[ NCop4 (B o[1 B3di6x 414 D

30,151 affayi- ity g ;f%g SRR,
L 24 Rk dagol S (34,1 %), §9
bicyclo[2.2.2]oct-1- yl} C-

phenyl-methanesulfonamide

3

1H),
6. 95

y1)-1H-imidazol-2-yl}-
bicyclo[2.2.2]oct-1-yl}-

6.05 (s, 2H), 2.74 (s, 3H), 2.69 (s,
3H), 2.21 (m, 6H), 2.08 (m, 6H).

Example | N-{4-[4-Benzo[1,3]dioxol- | (300 MHz, Methanol-d4) 8 7.74 (t, 481
119 5-y1-5-(6-methyl-pyridin-2- | 1H, J=7.8 Hz), 7.35 (d, 1H, ] =7.8 .6
yl)-1H-imidazol-2-yl}- Hz), 7.23 (d, 1H, J = 7.8 Hz), 6.98 (m,
bicyclo[2.2.2]oct-1-yl }- 3H), 6.06 (s, 2H), 3.01 (s, 3H), 2.65
methanesulfonamide (s, 3H), 2.19 (m, 6H), 2.10 (m, 6H).
Example | N-{4-[4-Benzo[1,3]dioxol- | (300 MHz, Methanol-ds) § 8.66 (d, 558
120 5-yl-5-(6-methyl-pyridin-2- | 1H, J = 4.2 Hz), 8.09 (t, 1H, J=7.8 4
yl)-1H-imidazol-2-yl]- Hz), 7.76 (m, 2H), 7.61 (m, 1H), 7.36
bicyclo[2.2.2]oct-1-y1}-C- | (d,J=7.8 Hz), 7.24 (d, 1H, J = 8.1
pyridin-2-yl- Hz), 6.98 (m, 3H), 6.06 (s, 2H), 5.49
methanesulfonamide (s, 1H), 4.60 (s, 2H), 2.66 (s, 3H),
2.19 (m, 6H), 2.12 (m, 6H).
Example | 2-{5-Benzo[1,3]dioxol-5-yl- | (300 MHz, Methanol-ds) 6 7.77 (t, 456
121 2-[4-(1H-tetrazol-5-yl)- 1H,J=7.8Hz),7.37(d, 1H,J =7.8 4
bicyclo[2.2.2]oct-1-yl]-3H- | Hz), 7.27 (d, 1H, J = 7.8 Hz), 7.00 (m,
imidazol-4-yl }-6-methyl- 3H), 6.06 (s, 2H), 2.66 (s, 3H), 2.26
pyridine (m, 6H), 2.19 (m, 6H).
Example | N-{4-[4-Benzo[1,3]dioxol- | (300 MHz, CDCl,) 87.87 (t,1H, T = | 445
122 5-yl-5-(6-methyl-pyridin-2- | 8.1 Hz), 7.38 (m, 2H), 6.93 (m, 3H), .6

acetamide




bi cycl o[ 2. 2. 2] oct-1-yl }-6H),
Exanpl el- Met hyl -1 H-i m dazol e- 4- (300 MHz, Met hanol

1.98 (m 6H).

am de
-d4) 8 7.74 (m

547

124sul f orwo 0aosTod 4- [4-3H), 7.34 (d, 1H, J = 7.8 Hz), 7.2PCEsnH10440
benzo[ 1, 3] di oxol -5-yl-5-(6-1H, J = 8.4 Hz), 6.05 (s, 2H), 3.79 (s,
met hyl -pyridin-2-yl)-1H3H), 2.66 (s, 3H), 2.56 (m 6H), 1.98
i mdazol -2-yl]-(m 6H). bicyclo[2. 2.2]oct- | -yl - am de
Exanpl eThi ophene- 3-sul foni ¢ aci d(3g9 VMHz, Met hanol-d4) 8 8.05 (m 549
125{4-[ 4- benzo[ 1, 3] di oxol - 5- 1H) 2 (m 1H, 7.60 (m 1H), 7.37.5
yl -5-( -m:fh\/l-l\/rlrhn?(m 2H) 21 (m 1H), 6.96 (m 3H)
yl) - 1Hi | Thigphewe-2%ulfenic m;i ) (30 M$lz, Bidphandl-dQ §T5 (m, | 549
bi cycl d 2. 22¥] o¢{444ypehzaf HB)didxd-4- ( m 2H))7.6 e dE), 7.33 (m, 1H), 7.20 | .5
Exanpl €2- 15- Benz o]-3;(8jmkitbyepyridintL- ( 30mMH), 7Mat (agnadl); 695 (B, FHY 0 |(m 5R9
1262- [ 1I- ( 2- phenylyh3H)-imidadd-1-g1]- SH) , | 6. 036‘(s (;m) Z'ﬂ)l (s 3}822 82 (m
et heneslul f onyl ) { picyelo[2i2 nctt{m1}4H) , 6H§’ L §(m - 2H)
yI]-3I—I—im'dazoI-4mydl -6-3.19 (m 1H) 2H) 264(5
met hyl - pyr| di ne‘ 2.22 (m 2H) 2. )4 (m 2H) Exarrpl e2-{ 5- Benzo[
1, 3] di dX@ 3 SR v 3t 12725
7.3]1 (m —%ﬁ& t l“%l%; %&9% e1ré &ﬁ afo- %ﬁﬁ
3.95 (m 3 49) - %
2, 2.65 (s, mhth )
Exanpl gMet hanesy 591 AH ( 30)3 q\/@ﬁ ﬁﬁ?}o’-l 5@&‘)‘ &7198 ( 5
128benZo[ 1, 3] di ¢ aSO' -YH: 6 1H 3k, M), 7. 34 (d, 1H, J =17.8.5
net hyl -|pyri di n- >by1>gl°i lwliz'z (d 1H J = 7.8 Hz), 6.98 (m
i mdazdl-2-yl]-4 e606(s 2H) ., 3.98 (s, 2H) 3.08
bi cycl d[ Example ¢ Thiophene-3isiifortc 6(5d( s| (RGMH2, MetHanpl-6H)5,8.03 et hyll 54t er 1. 73
(m 6H)|. Ekfpl ¢{4-{f-beBaitB]dio:RIL - ox DI HF- 1 BDAn ML), 7)dot(hans)-Td#) |S.¥. V3
(t, 427 [129yl - 5- ( @}-ﬁqshydthyamyirﬂimzz 1Hmd2m), 7.8 (H;)lHﬂ@ 84 IﬁdgH)'LH J={7.8.4
yl) - 1Hji ni dazol { #yiH-ikhzol2-26 lU:OSJ(s =z}i) 6&'% é
bi cycl d[ 2. 2. 2] o¢ brca,cmmawct-@gés (s i.o# % Kiih
acetoniftrile(s, 14 (m 6
Example | 2-{5-Benzo[1,3]dioxol-5-yl- (300 MHz, Methanol-ds) 8 7.70 (m, 529
126 | 2-[1-(2-phenyl- 3H), 7.46 (m, 5H), 7.26 (m, 2H),7.02 | .8
ethenesulfonyl)-piperidin-4- | (m, 4H), 6.07 (s, 2H), 3.93 (m, 2H),
yl]-3H-imidazol-4-y1}-6- 3.19 (m, 1H), 2.87 (m, 2H), 2.64 (s,
methyl-pyridine 3H), 2.22 (m, 2H), 2.04 (m, 2H).
Example | 2-{5-Benzo[1,3]dioxol-5-yl- | (300 MHz, Methanol-d,) § 7.74 (m, 531
127 2-[1-(2-phenyl- 1H), 7.31 (m, 7H), 7.02 (m, 3H), 6.07 .8
ethanesulfonyl)-piperidin-4- | (s, 2H), 3.95 (m, 2H), 3.30 (m, 3H),
yl]-3H-imidazol-4-yl}-6- 3.10 (m, 2H), 2.99 (m, 2H), 2.65 (s,
methyl-pyridine 3H), 2.16 (m, 2H), 1.98 (m, 2H).
Example | Methanesulfonic acid 4-[4- | (300 MHz, Methanol-d4) § 7.73 (t, 496
128 benzo[1,3]dioxol-5-yl-5-(6- | 1H,J=7.8 Hz), 7.34 (d, 1H,J =7.8 .5
methyl-pyridin-2-yl)-1H- Hz), 7.22 (d, 1H, J = 7.8 Hz), 6.98 (m,
imidazol-2-yl]- 3H), 6.06 (s, 2H), 3.98 (s, 2H), 3.08
bicyclo[2.2.2]oct-1- (s, 3H), 2.65 (s, 3H), 2.12 (m, 6H),
ylmethyl ester 1.73 (m, 6H).
Example | {4-[4-Benzo[1,3]dioxol-5- (300 MHz, Methanol-d,) 6 7.73 (t, 427
129 y1-5-(6-methyl-pyridin-2- 1H,J=7.8Hz),7.34(d, 1H,J=7.8 4

yD)-1H-imidazol-2-yl]-
bicyclo[2.2.2]oct-1-yl}-
acetonitrile

Hz), 7.23 (d, I1H, J =7.8 Hz), 6.98 (m,
3H), 6.06 (s, 2H), 2.65 (s, 3H), 2.40
(s, 2H), 2.14 (m, 6H), 1.77 (m, 6H).




WO 03/087304 -60 PCT/US03/ 10440 Exanpl e{4-[4-Benzo[ 1, 3] di oxol -5-(300 Mz,
Met hanol -d4) 8 7.71 (t, 446 130yl -5-(6-nmethyl-pyridin-2-1H, J = 7.5 Hz),
7.33 (d, WwH,03@87304.8.3 yl)-1Him dazol -2-yl]-Hz), 7.20 (dpCcTHSoI10348. 1 Hz),
6.97 (m bicyclo[2.2.2]oct-1-yl}-3H), 6.06 (s, 2H), 2.65 (s, 3H), 2.18
acetic acid(s, 2H), 2.09 (m 6H), 1.77 (m 6H).
Exanpl eN- (4- [ 4-Benzo[ 1, 3] di oxol - (300 Mz, Methanol -d4) S 8.09 (m 495
1315-yl - 5- (6- net hyl - pyri di n- 2- 1H) 6 71 (m 1H), 7.34 (m 1H), 7.22.5
yl)-1Hinidazol -2-yl ]-(m 1H), 6.98°(m 2, 6.85 (d, 1H
b|cyclo[?l?1nf-’l-_7'§H7\ 606 S 3.18 (s, 3H), vlnethyl)-2.92
(s, 2H)| Examelq { (4-§44Bengoli Bldioxolndt h ammmnmmal-m) STLBI(t( m |6HB.
Exanpl e@2- { BBen} of-3-(imtitbylepyriginy2- ( 3DOHMIHz,7. MBIz A8 (81, B=7.890 |( 18 579
1322-[ 1} (bi phenyyh4 sumidangik2-yiH) , 7| B2),(m20 @HLH, Y=491 Hg), 6319)(m, 7. 32. [
pi peri di n- 4-yl ] { Bidy¢id[2.28ocd-1y17- 8 H’BH) 6.06(s( 2H), 265 @, 3H) midazql - 4-yl )
-6-met hyl -8. 1 I-L’)aceuE a@iki (m 3H), 6.0}y &s(QH)Z’!‘M gﬁ (m)dllr’m “2 2H), [ 3. 06
(E;n 1|H) 2.63 ($, 250(m 2H) , k@l H) . .
anp Ekémﬁggwm (14 s RESIRIUET Ve 8f @ T35
1332- [ 1 TAypenpy 1%- zrh P ﬁﬁﬁ{f f.%)“ %‘9? o
benzenesul Tonyl T l]-ﬁ)’ / i 98 s %q'
4-yl] - I—I-lmdaZJ-CC t— (m 245’ b?
met hyl -|pyr i di neBPicY 4% oy o m (2’ }8@8
Exanpl e2- { 5- Beng $et léh xol - 5-yl - (3D 69 Z%Mérﬁ%ﬁ 18(1% 79 |(m sp1
1342-[ 1} (3, 4- di ¢Hi® “a‘?ld§1 (m pEH), DGR 3H), 6.07.2
benzengsulfonyl)-piperidin-(s, 2H) 98 (m 2H), 3.09 (m_1H),
4-yl]1-3 hR={4-Fenzopl,3ldwxol-§-y13 [H3000MER, Methadbl ds) 3.5 (m | 579
met hyl -|pyr 138 nepP[1-(Biphenylrh-sutfdnyl)2. DBHY,M.72¢h,.3H), 7.49 (m, 3H), 7.32 | .7
Exanpl eN- { 4- [ 4- Beipeoflib-8jyHi3dkol - (300| M;aH, Vet ham), 126 (814, 72 () 572
1355- yl |- 5- ( 6- me{ inyidapolrd-gii} r6-Rreityl, 71 4Q Iﬁim@lﬂ)(m ZH?% s, 34, 4. 98.
yl) - 1H-fi mi dazol { Byidihe (M 3H), 6.06 (300 25 6%(s
(m, 2H)
Example | 2-{5-Benzo[1,3]dioxol-5-yl- | (300 MHz, Methanol-ds) § 7.77 (m, 595
133 2-[1-(4-phenoxy- 3H), 7.45 (m, 2H), 7.27 (m, 3H), 7.12 .8
benzenesulfonyl)-piperidin- | (m, 4H), 7.10 (m, 3H), 6.07 (s, 2H),
4-yl]-3H-imidazol-4-yl1}-6- | 3.95 (m, 2H), 3.07 (m, 1H), 2.64 (s,
methyl-pyridine 3H), 2.46 (m, 2H), 2.19 (m, 2H), 2.04
(m, 2H).
Example | 2-{5-Benzo[1,3]dioxol-5-yl- | (300 MHz, Methanol-d4) 8 7.79 (m, 571
134 2-[1-(3,4-dichloro- 4H), 7.31 (m, 2H), 7.01 (m, 3H), 6.07 | 2
benzenesulfonyl)-piperidin- | (s, 2H), 3.98 (m, 2H), 3.09 (m, 1H),
4-yl]-3H-imidazol-4-y1}-6- | 2.65 (s, 3H), 2.53 (m, 3H), 2.53 (m,
methyl-pyridine 2H), 2.21 (m, 2H), 2.05 (m, 2H).
Example | N-{4-[4-Benzo[1,3]dioxol- | (300 MHz, Methanol-ds) § 7.72 (m, 572
135 5-yl-5-(6-methyl-pyridin-2- | 1H), 7.40 (m, 6H), 7.22 (m, 1H), 6.98 | .4
yD)-1H-imidazol-2-yl]- (m, 3H), 6.06 (s, 2H), 4.54 (d, 2H, J =
bicyclo[2.2.2]oct-1- 3.3 Hz), 4.21 (m, 1H), 3.87 (s, 2H),
ylmethyl }-C-phenyl- 2.64 (s, 3H), 2.06 (m, 6H), 1.64 (m,
methanesulfonamide 6H).
Example | N-{4-[4-Benzo[1,3]dioxol- | (300 MHz, Methanol-d,) & 8.60 (m, 573
136 | 5-yl-5-(6-methyl-pyridin-2- | 1H), 7.92 (m, 1H), 7.70 (m, 2H), 7.49 | 4
yl)-1H-imidazol-2-yl]- (m, 1H), 7.34 (m, 1H), 7.23 (m, 1H),
bicyclo[2.2.2]oct-1- 6.98 (m, 3H), 6.06 (s, 2H), 4.72 (s,
ylmethyl }-C-pyridin-2-yl- 2H), 3.68 (s, 2H), 2.65 (s, 3H), 2.08
methanesulfonamide (m, 6H), 1.67 (m, 6H).




yl met hyl } - C- phenyl
nmet hanesul f onam de6H). Exanpl eN-{4-[ 4-Benzo[ 1, 3] di oxol
Met hanol -w@)3888B060 (m 573 1365-yl

-2.64 (s, 3H), 2.06

-5-(6- et hyl

(m 6H, 1.64 (m

- (300 Mz,

- pyri di n- 2- PEUSE3/BR4( M 1H),

7.70 (m 2H), 7.49.4 yl)-1Hinidazol-2-yl]-(m 1H), 7.34 (m 1H), 7.23 (m
1H), bicyclo[2.2.2]oct-1-6.98 (m 3H), 6.06 (s, 2H), 4.72 (s,

ylmethyl } -G pyridin-2-yl-2H), 3.68 (s, 2H), 2.65 (s, 3H), 2.08

met hanesul f onam de(m 6H), 1.67 (m_.,6H) . WO 03/087304 -61 PCT/US03/ 10440
Exanpl e4- [ 4- Benzo[ 1, 3] di oxol - 5-yI - 0300 Mz, Met hanol -d4) 8 7.73 (m 521
1375- (6-methyl -pyridin-2-yl)-1H. 7.29 (m 7H). 6.98 (m 3H. 6.06.6
1H i m daExhmple || B-[@sBerzbfl,3]dio361-§-9]- PEH00 MHESMeshandHly) §7.73 (m, | 521

bi cycl q[ 2. B2] o¢ Salbenethyl-fidiar2-y6H) , | 1HY97.29mSHY), 608I(hQ 3K, 6:061qi d6 Benz

| am de [Exanpl e4] [1#-Bedaaf2-A]-di oxol - $¢ybH) 3089 WH} Meshansin,d4) 16 8. fO
(m 522 [1385- ( 6- mbidy¥lo DY Ri6btare2-y! ) - Lb)12 (ﬁl %ﬁ) 99 ETH 6H).= 7.8 Hf) , 7]76
g_m . 7I UH i m dazol Dyyﬁcga—abenzyﬁgug@ 1H 7.8 . 7.24 (d B ;

I cycl o] gx & [4 eBénz oX - Kyl
acid ( rré;“?z 2 D gl ional ?_'l (8s &%@‘h 'Si%’ 25%?3 B m
1H), 2.3 6l 1&’ lzfl‘h enzo U5 /Et‘ ahol - d4)
8 7.34 |(t,573 13 ‘12 yl’ldln g (m|2H),
7.19.3 [iH-i m dajBIYsio47: Eﬁ tangy}-' HS éH)Q%?ﬂS
bi cycl of 2. 2. 2] qaeifé’ﬁé liq aclg, (pygdins2- > 1 ,gH (S( QH) mfi 5231121 dar bokyl i ¢
aci d 3-lchl oro- 44 gpethyDamidey, gy (F@r&lb
Exanpl e Examplez 8t [#-Bandobixdidiozols5-y{-39 (300 Hz\Metemol -4 8)7. B4 &, 73 |(37351L1
1405- (6 neldy| - pyridenethgl-pyrdin@:yl) =| THJ H2).8 Hz),403€ @y, 21D}, 709= 1. 83 7
| Hi nmi dazol - 2- yl| | HEmidazbl @4yl(-d, 1H, J(m, JHE 6149) (m, BEB36.06 (s, 2H),
bi cycl of 2. 2. 2] o¢ bivyeto[2.23jocdane-12. 8 H7)1,33Q5 923{)( M6535)3H)62.38 (®ar bgxyli £ acid
(furan-2-(m | Hf caborlid 4bid 3iohlodo-3- 3 ghn@q)hyl ) - am de6 06 |(s, ¢H),
4.36 (s 2H) 2] Ghofsbeniumide 13 (m|6H), 1.97 (m 6H).

Exanpl ¢2- [ 5- Benzo[ 1, 3] di oxol - -(3p0 MHz, Methanol-d4) 8 7.90|(t, 4R7
Example | 4- [4-Benzo[1,3]d10xol 5-yl— (300 MHz, Methanol-dy) 6 7.73 (t, 511
140 5-(6-methyl-pyridin-2-yl)- 1H,J=78Hz),7.40(d, 1H,J=1.8 7
1H-imidazol-2-yl}- Hz), 7.34 (d, 1H, J = 7.8 Hz), 7.23 (d,
bicyclof2.2.2]octane-1- 1H, J =7.8 Hz), 6.99 (m, 3H), 6.33
carboxylic acid (furan-2- (m, 1H), 6.20 (d, 1H, J = 3.0 Hz),
ylmethyl)-amide 6.06 (s, 2H), 4.36 (s, 2H), 2.65 (s,
3H), 2.13 (m, 6H), 1.97 (m, 6H).
Example | 2-[5-Benzo[1,3]dioxol-5-yl- | (300 MHz, Methanol-ds) & 7.90 (t, 427
141 2-(1-methanesulfonyl- 1H, J = 8.1 Hz), 7.42 (m, 2H), 7.03 4
pyrrolidin-3-y1)-3H- (m, 3H), 6.07 (s, 2H), 3.86 (m, 2H),
imidazol-4-yl}-6-methyl- 3.66 (m, 2H), 3.52 (m, 1H), 2.97 (s,
pyridine 3H), 2.66 (s, 3H), 2.44 (m, 2H).
Example | 2-{5-Benzo[1,3]dioxol-5-yl- | (300 MHz, Methanol-d,) & 7.89 (t, 469
142 2-[1-(butane-1-sulfonyl)- 1H, J = 8.1 Hz), 7.42 (m, 2H), 7.03 .5
pyrrolidin-3-y1}-3H- (m, 3H), 6.06 (s, 2H), 3.91 (m, 2H),
imidazol-4-yl}-6-methyl- 3.71 (m, 2H), 3.55 (m, 1H), 3.13 (m,
pyridine 2H), 2.72 (s, 3H), 2.49 (m, 2H), 1.78
(m, 2H), 1.49 (m, 2H), 0.97 (t,3H, ] =
7.5 Hz).
Example | 2-{5-Benzo[1,3]dioxol-5-yl- | (300 MHz, Methanol-d,) 8 7.87 (t, 493
143 2-[1-(1-methyl-1H- 1H,J = 8.1 Hz), 7.78 (s, 1H), 7.77 (s, S5
imidazole-4-sulfonyl)- 1H), 7.40 (m, 2H), 7.02 (m, 3H), 6.07
pyrrolidin-3-yl}-3H- (s, 2H), 3.96 (m, 1H), 3.77 (s, 3H),
imidazol-4-yl}-6-methyl- | 3.67 (m, 3H), 3.48 (m, 1H), 2.66 (s,
pyridine 3H), 2.30 (m, 2H).




1412- (1- et hanesul fonyl -1H, J = 8.1 Hz), .7.42 (m 2H), 7.03.4
pyrrolidin-3-yl)-3H(m 3H), 6.07 (s, 2H), 3.86 (m 2H),
i m dazol -woyBhsBesret hyl -3.66 (m 2H), 3.52 (m 1H), 2.97 esT/ysys/imdisne3H),
2.66 (s, 3H), 2.44 (m 2H). Exanple2-{ 5-Benzo[ 1, 3]dioxol-5-yl-(300 Mz,
Met hanol -d4) 8 7.89 (t, 469 1422-[1-(butane-l-sulfonyl)-1H, J = 8.1 Hz),
7.42 (m 2H), 7.03.5 pyrrolidin-3-yl]- 3H—(m 3H), 6.06 (s, 2H), 3.91 (m
2H), im dazol-4-yl}-6-methyl-3.71 3.55 (m 1H), 3.13 (m
pyri di ne2H) 2.72 (s, 3H), 2.49 (m 2H) 1.78 (m 2H), 1.49 (m 2H), 0.97
(t, 3H, = 7 5 Hz) FExanple?-{5-Benzo[ 1, 3]dioxol-5-yl-(300 Mz,
Met hano E@m. 87(5¢BenzoBl, MBxo}-5-yi4 | (BACNYIHZ] Mekhdnol-d3) 887.90 tz) , [75038] (s, |
H, 7.77 (3445 i|@dazol e- 4-sul fonyl) {1H) J =77.8 0z}, M4 P, 8H), 922(m| 35) | 6. 07
pyrrolifin-3-yl | pBehylmethahgsulfnf6 ( m| (thBH),S.077(s( ), A6, (s, 2H),
i m dazol - 4-yl } - 6pyroligin-ByBBH-m 3H), 3962‘@1 GM) A1 (s, ZH98 45 (mpyr| di ne3H) ,
2.30 (M 2H). WDiR087B91-6-mtHyET/ USQ ﬁR/HZ
Exarzrpl(iz [ 5- Benzoldig@kdi oxol - 5-yl - (3()0 g/ét hanol d4) 5 7.90 |(t, 503
1442- ( 1F Fhlample | 6 oo 3 5 AR u' Pz m
3H), 6. orgﬁr {? 4_ r34 fb&o@dﬂ p)?/r ! § 00 fifr: NP :%é 1(1?[1'%% 9;H);5§232 71 (s,
3H), 3.45 I 1 6 rrethyl
Exanpl ep- { 5- Bengd (3( ), 3632 (g I)g7 (m 53
1452-[ fi-(4-chl () ‘ i 7Y 2H) @g ﬁg(mel% 202 G,
benzenegul f onyl azeled- I}6 : 2|-|)3H)37- (r(l
pyrr0|| |n’2\/|] l’ﬂeﬁﬂ(m QI—h ?Ad(m ?72(9 |mdazl-4-_l }
6- et hy&ﬁk 2 2369-Benzop]dignpliSeiing (300 MHz Methanol-ds) § 8.07 (d, 562
Exanpl ep- { 8Benz dfll;@trdirexol - 5- y| - ( 30 0HVHz, 8. MBlzh &bl (nal49H)S7.8407 {( d5 562
1462- [ 1} ( 2- ni t r ¢-phenyltethagesulfbiryl)- 7. 71d,(1H, J4+H).8 Hz) 3A28(d, 1H, J =
phenyl npt hanesull pipeyidin4-91]-38H, J = 7. 8.1H42), 7.022f, GH), d6¥ (s)2H),
pi peri dj n-4-yl ] | Sidazdl-4Hg)}-6-Tetyl{ m | A9, (s R 3 83 .(m2 M), 2.65 (m,
pyridine 1H), 2.97 (m, 2H), 2.65 (s, 3H), 2.15
(m, 2H), 1.98 (m, 2H).
Example | 2-{5-Benzo[1,3]dioxol-5-yl- | (300 MHz, Methanol-d,) & 8.07 (d, 581
147 2-[1-(2-naphthalen-2-yl- 1H,J=7.8Hz),7.90(d, 1H, J =8.1 6
ethanesulfonyl)-piperidin-4- | Hz), 7.75 (m, 2H), 7.48 (m, 4H), 7.33
yl]-3H-imidazol-4-y1}-6- (d,1H,J=7.8Hz),7.27 (d, 1H,J =
methyl-pyridine 7.8 Hz), 7.02 (m, 3H), 6.07 (s, 2H),
3.99 (m, 2H), 3.58 (m, 2H), 3.43 (m,
2H), 3.30 (m, 1H), 3.01 (m, 2H), 2.64
(s, 3H), 2.18 (m, 2H), 1.97 (m, 2H).
Example | 1-{4-[4-Benzo[1,3]dioxol-5- | (300 MHz, Methanol-d,) & 7.34 (t, 577
148 yl-5-(6-methyl-pyridin-2- 1H, J = 7.8 Hz), 7.31 (m, 2H), 7.03 5
y)-1H-imidazol-2-yl]- (m, 3H), 6.08 (s, 2H), 3.96 (m, 2H),
piperidine-1- 3.38 (m, 2H), 2.97 (m, 3H), 2.66 (s,
sulfonylmethyl}-7,7- 3H), 2.44 (m, 2H), 2.08 (m, 7H), 1.65
dimethyl- (m, 1H), 1.47 (m, 1H), 1.14 (s, 3H),
bicyclo[2.2.1]heptan-2-one | 0.92 (s, 3H).
Example | 2-{5-Benzo[1,3]dioxol-5-yl- | (300 MHz, Methanol-dy) 8 7.77 (m, 537
149 2-[1-(4-chloro- 5H), 7.30 (m, 2H), 7.01 (m, 3H), 6.07 3
benzenesulfonyl)-piperidin- | (s, 2H), 3.97 (m, 2H), 3.04 (m, 1H),
4-yl}-3H-imidazol-4-yl}-6- | 2.64 (s, 3H), 2.47 (m, 2H), 2.19 (m,
methyl-pyridine 2H), 2.04 (m, 2H).




i m dazo

2.97 (m 2H),
Exanpl e2-yb-0Besmof 1, 3] di oxol
1472-[ 1- ( 2- napht hal en- 2-yl - 1H,
et hanesul f onyl ) - pi peri di n-4- Hz),

| -4-yl}-6-nmethyl
2.

-4.92 (s,
3H),

2H),
2.15 (m
-5-yl

J

65 (s,

= 7.
7.

3.81 (m 2H),

2H) ,
8 Hz),

1.98 (m 2H).
-d4) BCAGT/(E46S1
=8.1.6
7.33

-(300 MHz, Met hanol
7.90 (d,

75 (m 2H),

7.48

2.65 (m pyridinelH),

1H, J
(m 4H),

yl]-3Hinm dazol -4-yl}-6-(d, 1H J = 7.8 Hz), 7.27 (d, 1H J =
met hyl - pyridine7.8 Hz), 7.02 (m 3H),, 6.07 (s, 2H), 3.99 (m 2H), 3.58 (m
2H), 3.43 (m 2H), 3.30 (m 1H), 3061 (m 2H), 2.64 (s, 3H), 2.18 (m 2H),
1.97 (m—2H) FExanplel-{4-[4-Benzo[1 3]dioxol-5-(300 MHz, Methanol-d4) S
7. 34 (t| Examphgy B-[4-Bazabl bigloxplbivéti h¢3DOMHz, MethahoBdhid)7. 73731 (mM452H) ,
7.03.5 Vi) 184 i piSel@zoethgl-gyrjdig-rylBH) | 16, 08 A8HzR 934 @, 96, (#17.2H), .5
pi peri dj ne-I - 3. 38H-imid24dl-2-@1-97 (m BHE), 725@, (H, J <ul.¢ Bmylenomdy!(} - 7, 7- 3H) ,
2.44 (n 2H), 2]6Rycio[2ZH)octdedb di maghyls(oms AH),2.93 &730m.68H) .| 1. 18 (s,
3H), bi pycl o[ 2. 2 cddobepicdri@- one0. 92 83 3ph)2.12 (m, 6H% 1. 4(m 6H)
Exanpl eR- { 5- Benz gfeln gaxol - 5-yl - (300 MHz, Met hano 4) 7 {(m 5B7
1492-[ 1 +(4- chIonoS , 730(m 2H) 7.01 (m 3H), 6073
benzene ! Hy
R I B e 7
met hyl - pyr 2 ne2kl Y 5 40-0
Exanpl e§- [ 4- Ben‘tg "FE?’% ) 6’(1] 5- I -(3 W23 (et Hahgi -3 g) @9?(’?“3 (t, 445
1505- ( 6} met hyl - p %‘u Hy ?Hé. (s, 2H3B.214(0, 2R, I 572 7.8. 5
1H i m dazol - 2- yI| F21 }yhcﬁ%e%laﬂ&@? ) Hz), 2. ¢S|z§'H)621938( ), 1.95
bi cycl o[ 2.2.2)o¢tane- 1-3H), 6.06 (s| GarHD, 2, 1A3t,(3H, J3H).2 Bz)65 car boxylic
aci d(s, 12-[¢rBenabl1,318i0861-61yl- HEH00 MElzhWedtindBd,) & 7.73 (t, 487
Exanpl efi- [ 33Benz 6(6;mB¢ttyleppidin-2y1)-( 3POHMAZ, 7. VL) B @d 1, H=7. 873 (te 4p9
1515- (6f met hyl - pyH-hidazdi@yi3-1H, J = ﬁzﬁm TH351 (’F’BH%)"69b(m . 8.6
| Himi dazol - 2- y| bidgélo{2.7 28t4né,1-1H, J3H 6 %Z B¢ (IH, 7= 6.9
bi cycl OEZ 2. 2] o¢tadexylicidd by Rehids 31(1912 m, ), 1.96
(m 6H) 1.48 (m, 2H), 1.35 (m, 2H),
0.94 (t, 1H, J = 7.2 Hz).
Example | 4-[4-Benzo[1,3]dioxol-5-yl- | (300 MHz, Methanol-d,) §7.73 (t, 473
153 5-(6-methyl-pyridin-2-yl)- 1H,J =78 Hz),7.34(d, 1H,) =17.5 .6
1H-imidazol-2-yl}- Hz), 7.23 (d, 1H, J = 7.8 Hz), 6.06 (s,
bicyclo[2.2.2]octane-1- 2H), 4.02 (m, 1H), 2.65 (m, 1H), 2.12
carboxylic acid (m, 6H), 1.95 (m, 6H), 1.13 (d, 6H, J
isopropylamide = 5.4 Hz).
Example | 4-[4-Benzo[1,3]dioxol-5-yl- | (300 MHz, Methanol-ds) 58.98 (s, | 539
154 | 5-(6-methyl-pyridin-2-yl)- | 1H), 7.71 (m, 2H), 7.60 (m, 1H), 7.35 | .6
1H-imidazol-2-yl]- (d, 1H, J = 6.0 Hz), 7.24 (d, 1H,J =
bicyclo[2.2.2]octane-1- 6.0 Hz), 6.99 (m, 3H), 6.06 (s, 2H),
carboxylic acid (3-imidazol- | 4.26 (t, 2H, J = 6.0 Hz), 4.24 (d, 1H, J
1-yl-propyl)-amide = 6.0 Hz), 2.65 (s, 3H), 2.13 (m, 8H),
1.97 (m, 6H).
Example | 2-{4-[4-Benzo[1,3]dioxol-5- | (300 MHz, Methanol-d,) & 7.74 (t, 532
155 yl-5-(6-methyl-pyridin-2- 1H, J = 7.8 Hz),, 7.29 (m, 4H), 6.99 3
yh-1H-imidazol-2-yl]- (m, 5H), 6.06 (s, 2H), 4.44 (s, 2H),
piperidine-1- 3.89 (m, 2H), 3.22 (m, 1H), 2.97 (m,
sulfonylmethyl}- 2H), 2.66 (s, 3H), 2.13 (m, 2H), 1.94
phenylamine (m, 2H).




carboxylic acid ethylamdeHz), 2.65 (s, 3H), 2.13 (m 6H), 1.95 (m 6H),
1.11 (t, 3H, J = 7.2 Hz). Exanple4-[4-Benzo[ 1, 3]dioxol-5-yl-(300 MHz,
Met hanol -w@)38878043 (t, 487 1525- (6-net hyl - pyri di n-2-yl) - 1IACTAUSE3/70480 Hz) ,
7.34 (d, 1H, J = 7.8.6 1Himdazol-2-yl]-Hz), 7.23 (d, 1H J = 7.8 Hz),
6.99 (m bicyclo[2.2.2]octane- |-3H), 6.06 (s, 2H), 3.19 (t, 2H, J = 6.9
carboxylic acid butylam deHz), 2.65 (s, 3H), 2.13 (m 6H), 1.96 (m 6H),
1.48 (m 2H), 1.35 (m 2H), 0.94 (tg, 1H J = 7.2 Hz).
Exanpl e4-[ 4- Benzo[ 1, 3] di oxol -5-yl - (1300 MHz, Methanol -d4) 6 7.73 (t,473
1535-(6-nethyl -pyridin-2-yl)-1H, J = 7.8 Hz), 7.34 (d, 1H J = 7.5.6
1H i m dpExample || ¥-[4-Benzp[ R3]diakol-54y]- J (3007MBIzB)eth#hoB64) @73 (t, 558
bi cycl of 2. 25@] o¢ Baibembthghpyridin@2ylF-m | 1H) J =27.85iz},M.351¢d) 1H2J £27.&arbosyl i ¢
acid(m | 6H), 1.93H-imid6idl;2-#]-13 (d, 6Hz)7.23apnERYLans vy 69 dH) -
Exanpl eft- [ 4- Benz ojcytlob}.di2gohneSt-y | - ( 386N, Wezz.8 Mo, marmis: )29658(598 (s, p39
1545- (6} net hyl - wﬁﬂb@ksah@adianﬁﬁh 1-8- ’éﬂgnzo??}l 124160 (m 1H), 7.i35.6
| Himdpzol - 2- yll IndiBylsdifanyl 1H- 6 (3/ I—)i
bi cycl of 2. 2. 2]0 t[pQqum@ol& %)mm@e 99({(m 3H), 6.06 (s 2H) car boxyljc acid
(3-imdazol -4 6.0 Hz) 424(d 1H J lyI propyl)-amde:
6.0 Hz)[52:65 ':, M8+
4-[ 4- Benroﬁw | oq?‘ -613 i. SVt Fﬁbﬁﬁf}g 513
155y - 5 ( 62¥et hy VhPY. '>5‘)' ' ), 73 4( Hl—ﬂ 76899 39
yl )= 1H| i dazol {23 W' " 6.06 %IZ)QW%@(MHMJ <. rli di ng- |
-3.89 (m 2H), 3! f&gﬁta@ b7 (m 354 gﬂaﬂﬁriw@(m,z ),,22566 (s, |3H)),
2.13 (m 2H), 1|sarbey ne(m 2H)| (s, B)0B126136H), 164 (RCHHYS03/ 10440
Exanpl ef- [ 4- BemGyQJOB? Waside - 5- yl| - (300.7VHm, 5Bt hadah; 54). 6 7. 73 |(t, 558
1565- (6L net hyl -pyridin-2-yl)-1H, J =[7.8 Hz), 7.35 (d, 1H J = 7. 8.6
1H i m dpExhmple || |{4HA)BenZoRB1didxolk5H, J (300MBIZHEAethdoR8,) 54.73 (¢ 485
bi cycl of 2. 25&] o¢ typ5e6imethlyl-gyridin’28 Hr ) H, 3=08 15y, 7244 ¢d, ZHOP= §7Sg cargoxylic
acid (1r methyl - $yBHH-iRidFokZ1112H) . | Hz),7.23 (d, 1H; J = 7.8 Hz), 6.99 (m,
bicyclo[2.2.2]oct-1-yl}- 3H), 6.06 (s, 2H), 3.47 (m, 4H), 2.65
pyrrolidin-1-yl-methanone | (s, 3H), 2.11 (m, 12H), 1.87 (m, 4H).
Example | 4-[4-Benzo[1,3]dioxol-5-yl- | (300 MHz, Methanol-ds) § 7.74 (t, 459
159 5-(6-methyl-pyridin-2-yl)- | 1H,J=7.8 Hz), 7.35(, 1H,J=7.8 5
1H-imidazol-2-yl]- Hz), 7.24 (d, 1H, J = 7.8 Hz), 6.97 (i,
bicyclo[2.2.2]octane-1- 3H), 6.06 (s, 2H), 3.09 (s, 6H), 2.65
carboxylic acid (s, 3H), 2.13 (m, 12H).
dimethylamide
Example | 4-[4-Benzo[1,3]dioxol-5-yl- | (300 MHz, Methanol-d,) 8 7.73 (m 487
160 5-(6-methyl-pyridin-2-yl)- | 1H), 7.35(d, 1H,J=7.8Hz),7.23(d, | 4
1H-imidazol-2-yl]- 1H, J = 7.8 Hz), 6.99 (m, 3H), 6.06 (s,
bicyclo[2.2.2]octane-1- 2H), 3.47 (m, 4H), 2.65 (s, 3H), 2.10
carboxylic acid (m, 12H), 1.17 (m, 6H).
diethylamide
Example | 4-[4-Benzo[1,3]dioxol-5-yl- | (300 MHz, Methanol-ds) 8 7.73 (t, 515
161 5-(6-methyl-pyridin-2-yl)- | 1H, J=8.1 Hz), 7.34 (d, 1H,J =7.5 5

1H-imidazol-2-yl]-
bicyclo[2.2.2]octane-1-
carboxylic acid
dipropylamide

Hz),7.23(d, 1H,J=8.1 Hz_, 6.98
(m, 3H), 6.06 (s, 2H), 3.36 (m, 4H),
2.65 (s, 3H), 2.12 (m, 12H), 1.61 (m,
4H), 0.93 (t, 6H, ] = 7.2 Hz).




met hyl sul fanyl -1 H [ 1,2,4]triazol-3-yl)-am de
Exanpl e4-[ 4- Benzo[ 1, 3] di oxol -5-yl - (300 MHz, Methanol-d4) 6 7.73 (t,513
1575- ( 6- eOhybsPyr i din-2-yl)-1H, J = 7.8 Hz), 7.34 (d, 1HPCI/US0H10840

1H i m dazol - 2-yl]-Hz), 7.23 (d, 1H, J = 7.8 Hz), 6.98 (m

bi cycl o[ 2. 2. 2] octane-1-3H), 6.06 (s, 2H), 3.66 (m 1H), 2.65 carboxylic
acid(s, 3H, 2.12 (m 6H), 1.95 (m 6H), cyclohexylamdel.77 (m 5H), 1.29
(m 5H). Exanpl e(4-[4-Benzo[ 1, 3]digxol -5-(300 MHz, Methanol-d4) 6 7.73
(t,485 158yl -5-(6-nethyl -pyridin-2=tH, J = 7.8 Hz), 7.34 (d, 1H J = 7.8.8
yl)-1Hjmidazol -2-yl]-Hz) 723 (d, 1H J = 7.8 Hz), 6.99 (m

bi cycl of Example)¢ th-[#-RengoBk§ldiogobs-yis | (209 Mz, Metiamol-d)5,7.27 @5 | 600
pyrrolidi nl62 yl { FehmetbpepwiditR)yl)-2. 11H M= 712 Hy), 7156@{@n,(IH), 28 . 5
Exanpl efi- [ 4- Benz dH-ipidjabilaxgdl- 5- y| - ( 38, 1¥i2,= NBHWDL6 A IHGT & 74 (t, #59
1595- (6 met hyl - ppidydiof2.22¥dckanbH- J = 77@1{52)7,031,,,35 cts(yﬂ.tg 28),= 7. 8.5
1Hi m dpzol - 2- yl| kattaxylic’acid (4,7 1H J 2'667(s831-(%i 17§ ﬁ;n

bi cycl of 2. 2. 2] o¢ Td@ﬂﬂ%r&b&'r})otm@z&fz
acid(s,| 3H), 2.13qfida . di net yI am de

Exanpl e§- [ 4- Bemo[l 3]d| oon 5 yI )O M—lz NEt hanol d4) 6 7. 73 (m487

. 65 carfboxylic

1605-(6-@3 [14 || Lly - _1 Jars| 4
1Himd # (] Y 1 @()Sw eth O ‘5 86 (d 564

bi c;/(r:nl of 2. 22 ft ¢ yr“% (gsfb 134carpoxylic
acid(m| 12H, 1] |eth |ari(lae4H) 699(m 3H) .07 (s, 2H),

Exanpl ef4- [ 4- Benz &%C:VC ta@- |-(3)Q6|6+qz,3ﬁ)e2ﬂ§r(m,laﬂ) 6 7.73|(t, 515

1615- (6} mathyl-[ ialibamlcza )-1H, J =(8.1 Hz), 7.34 (d, 1H J = 7.5.5
1H i mi dazol - 2-yl em)thlamlﬁyl@mudel H |J = 8.1 Hz6.98 bicycl o[ 2. 2.|2] oct ane-
|-(m 3H). 6.06[(s, 2H), 3.36 (m 4H), carboxylic acid2.65 (s, 3H), 2.12
(m 12H) Example ( A[4cBemzofiyd jdivxdBa4y)- | @3003viHz, Mekhandl-d,) & 278%&) . W48/ 087304
- 65 PCT| US&4 10440 6Exanpl-pytidid2B8apzol 11, $Edi 919), 7B6¥/(m, 07Mﬁ2 5

Met hanol - d4) 6 T.1HZiniHaR00- Wf25- (6- e hﬂ)@HPW@?d('dnlﬁ yJ_)7- 7.8 Hz),
7.50 (M 1H), 7]3%yelo[2.2.2]octane-1- 7.27 (d, 1H, J = 7.8 Hz), 6.99 (m
carboxylic acid (1H- 3H), 6.07 (s, 2H), 2.67 (s, 3H), 2.21

benzoimidazol-2-yl)-amide | (m, 12H).

Example | 4-[4-Benzo[1,3]dioxol-5-yl- | (300 MHz, Methanol-ds) 8 7.73 (t, 565

165 5-(6.-m.cthyl-pyridin-2-yl)- 1H, J =7.8 Hz), 7.32 (m, 7TH), 6.98 S5
1H-xrmdazol—2-yl]- (m, 3H), 6.06 (s, 2H), 4.63 (d, 1H,J =
bicyclo[2.2.2]octane-1- 6.0 Hz), 4.19 (m; 1H), 2.65 (s, 3H),

carboxylic acid (2-hydroxy- | 2.06 (m, 6H), 1.80 (m, 6H), 1.15 (d,
1-methyl-2-phenyl-ethyl)- 3H, J = 6.6 Hz).
amide

Example | 4-[4-Benzo[1,3]dioxol-5-yl- | (300 MHz, Methanol-d4) § 8.79 (d, 565
166 5-(6-methyl-pyridin-2-yl)- | 2H, J = 6.6 Hz), 7.93 (d, 2H, ] = 6.6 5

1H-imidazol-2-yl]- Hz), 7.76 (t, 1H, J = 8.1 Hz), 7.36 (d,

bicyclo[2.2.2]octane-1- 1H,J=78Hz),7.26 (d, 1H,J=7.8

carboxylic acid (pyridin-4- | Hz), 7.00 (m, 3H), 6.06 (s, 2H), 4.65

ylmethyl)-amide (s, 2H), 2.66 (s. 3H), 2.18 (m, 6H),
2.06 (m, 6H).

Example | {4-[4-Benzo[1,3]dioxol-5- (300 MHz, Methanol-d4) 6 7.64 (m, 501
167 yl-5-(6-methyl-pyridin-2- 1H), 7.30 (m, 6H), 6.92 (m, 3H),5.98 | .1

yl)-1H-imidazol-2-yl]- (s, 2H), 3.21 (m, 5H), 2.56 (s, 3H),

piperidin-1-yl1}-(3-chloro- 1.86 (m, 4H).

phenyl)-methanone




, 7.26 (d, 1H, J =
(m 3H), 6.07 (s, 2H), carboxylic acid
| uor o- benzot hi azol - 2Pgr)usoam4ae

1H i m dazol -2-yl]-(d, 1H, J = 7.8 Hz)
bi cycl o[ 2. 2. 2] octane-1-7.8 Hz) 7.03
(5,7-2.66W093/08104 2.17 (m 12H). d u
Exanpl e4-[ 4- Benzo[ 1, 3] di oxol -5-yl - 0 MHz, Methanol-d4) 6 7.86 (d, 564
1635- (6-nmet hyl -pyridin-2-yl)-1H, J 8.1 Hz) 7.75 (m 2H), 7.34.5
1Him dazol -2-yl]-(m 4H), 6.99 (m 3H), 6.07 (s, 2H),
bi cycl o[ 2. 2. 2] octane-1-2.66 (s, 3H) 2.18 (m 12H). carboxylic acid
benzot hi azol - 2-yl am de Exanpl e4-[ 4- @'enzo[ 1, 3] di oxol -5-yl - (300 MHz,
Met hanol -d4) 8 7.78 (t,547 1645-(6-nethyl-pyridin-2-yl)-1H J = 7.8 Hz),
7. 68 (m ERainpler| 44-[4Bbhizo[ti3ddipodl-2- y| {300rMHZHVethandl?d ) &.7. MHt, J  4B58| Hz) ,
bi cycl of 2. 26®] ot yRs€6ImethApytidin-2H, Jm 7=§ 84y), 7619%, M), 7:@7 b0>‘y|.5C acid’
(létDFBH)E, 6-|074( >y1)21|ﬂ-1m{ﬁla§c7li ﬂlfu] 3H|) ! pe@%ﬂ 20b8 & Hf14 n6d$(r7n3

. Bxanpl e4- %O ol - :

pipeasol -yl-@l b2 1%) 20t %Cier% L ol 5s. 5

t, 565 |1655- ( 6- -2-yl
(1H-|mdazol ( yTFBaM) ﬂthhﬁ'dnﬂ: y) %7’% gﬁ

bi cycl 0[an "ieu %El' Benzd % (51- 4 40 65 64357071} eat b& iC
acid (2 O% %9 §,h @

1- net hy]l - 2 en/i"l'd’éffﬁij y’njlnL }l}f’grﬁvlgé i 2ID[ B3 Bendof®

1, 3] di dxol - 5-yl ¥dnol - %mﬁzf@ » 7893, 558, 6.08 (S 2H),
1665- ( 6 net hyl - p #PFB?‘WJZY Wi -I@Fthozsy- 88 (+:AH), 330 $m¢ 8H), 4196 m.= §. 6. 5
1H i mi dazol - 2- y| poemy]-methagonet 14 p§4H).8. 1 Hz), 7.36 (d,
bicyclg[2.2 2]octane-1-1H, J = 7.8 Hz), 7.26 (d. 1H J = 7.8 carboxyl]ic
aci d ( pyExampled: #{5-Benzold,J1dioxoBHy}- 5(306 NIHz, Mihhandl-&) dyl.68thy| )|-458i de( s,
2H), 2./66 1K 3H};(62ydidpfapyl-b¥fidin2-051Km7. 288, lH) 723 (d, 1H), 7.04- | .1
Exanpl &f 4- [ 4- Beng{1H-dhilaeoicd-y§- ( 300 §i3 (rdVBHbl sdérl)l) %.20-647 (p 501
167yl - §- (6- met hybicpylo[2i2 Djcktabed1- 7. 33(xﬁnl3H5 08 ( mﬂkﬁo'H) 5.98.1
yl)-1H]i m dazol 2arl$bzlyl(c8ac1d2|‘|) 3.21 2.5 pi perlidint | -yl
b - (3- NEQhMple PR-[6MBen?b)1;31R10KBY5 - Eﬁb@%ﬁ‘i Methanol-d4)87.73 «. | 461
m 4-(6-methyl-pyridin-2-yl)- | 1H,J=8.1 Hz), 7.34 (d, 1H,J =7.8 3

i f
(30

1H-imidazol-2-yl]- Hz),7.23 (d, 1H, J = 7.8 Hz), 6.98 (m,
bicyclo[2.2.2]octane-1- 3H), 6.05 (s, 2H), 3.67 (s, 3H), 2.64
carboxylic acid methoxy- (s, 3H), 2.11 (m, 6H), 1.94 (m, 6H).
amide

Example | 4-[5-Benzo[1,3]dioxol-5-yl- | (300 MHz, Methanol-ds) & 7.74 (m, 4717
172 4-(6-methyl-pyridin-2-yl)- 1H), 7.34 (m, 1H), 7.23 (m, 1H), 698 | .3

1H-imidazol-2-yl]- (m, 3H), 6.06 (m, 2H), 2.65 (m, 3H),
bicyclo[2.2.2]octane-1- 2.11 (m, 6H), 1.96 (m, 6H).
carboxylic acid
hydroxyamide

Example | {4-[4-Benzo[1,3]dioxol-5- (300 MHz, Methanol-d,) & 7.66 (t, 525

173 yl-5-(6-methyl-pyridin-2- 1H, J =7.8 Hz), 7.32 (m, 7TH), 7.02 3

yD)-1H-imidazol-2-yl]- (m, 3H), 6.07 (s, 2H), 5.09 (s, 2H),
cyclohexylmethyl }- 3.12 (m, 1H), 3.05 (d, 2H, J = 6.6

carbamic acid benzyl ester | Hz), 2.62 (s, 3H), 2.17 (m, 2H), 1.98
(m, 2H), 1.74 (m, 2H), 1.62 (m, 1H),

1.18 (m, 2H).
Example | 4-[4-Benzo[1,3]dioxol-5-yl- | (300 MHz, Methanol-ds) 8 7.77 (t, 446
174 5-(6-methyl-pyridin-2-yl)- | 1H,J =8.1 Hz),7.36 (d, 1H,J=7.5 5
1H-imidazol-2-yl}- Hz), 7.26 (d, 1H, J = 7.8 Hz), 7.00 (m,
bicyclo[2.2.2]octane-1- 3H), 6.06 (s, 2H), 2.66 (s, 3H), 2.15

carboxylic acid hydrazide (m, 6H), 2.01 (m, 6H).




WD 03/ 087304 -66 PCT/US03/10440 Exanpl e{4-[4-Benzo[ 1, 3] di oxol

-5-(300 Mz,

Met hanol -d4) 6 7.74 (t,485 168yl -5-(6-nmethyl-pyridin-2-1H, J = 7.8 Hz),
7.51 (m Weo3/0F7387.5 yl)-1Him dazol -2-yl]-(m 4H), 7.03 @omr/u3bd/10460 08 (s,
2H), piperidin- | -yl } -(4-fluoro-3.89 (m 2H), 3.42 (m | H, 3.11 (m
phenyl) - met hanone2H), 2.66 (s, 3H), 1.94 (m 4H).
Exanpl e{ 4-[ 4- Benzo[ 1, 3] di oxol - 5- (300 WMHz, Methanol-d4) 6 7.71 (t, 497
169yl - 5- (6- net hyl - pyri di n- 2- 1H, 77 8 Hz) 7.43 (m 2H), 7.31.6
yl)-1Hinidazol-2-yl ]-(m 2H), 7. o8 (m 5H). 6.08 (s, 2H).
piperidin-1-yl}-(4-nethoxy-3.85 (s H, 3.30 (m 5H), 1.96 (m
pheny!| )|- Exampleo b 8% (4-[4-Beaznil 31i¢xo! Be h3g)0 NIH3] Metheablk-&y) ¥I7-6B00 Miz433
Met handl - di3S 8 ¥ 568-5-(6-mbBylp@idin&- cy ¢tHopegpd HzpyrdodidntR; 1&y,8 7.[285 (d, 1H),
7.23 (d, 1H), 7{6h-1H-ipldazdli2-yIH dazo| H2) vi.12 @, 98, iem SHY), 702Q#h, (s, 2H),
2.20-1.197 bi cycl ofdoex3imanane- | - (mn 3?13"@08 @ﬁ rﬁ@H)4t‘|)56CClr boxyl i c
aci d Bqanpl e4-[ ba&asame 1, 3] di oxol - 5 (ﬁpg § 7.78
(t,461 [1714-( 6- fret hyl - pyr| di n-2-yl) - & S, ﬁ %472 1H, J E 7.8.
1H i mi dazol - 2-y|] - Hz) .23 (d 1H %4@?1,&) 19 (L] |
ngéc'ngfﬁ‘,}ﬁxfmf e [ N3 [4 $ QI\/I hangld) 3 7. 66“(t SABREY| 1 C
Exanpl e4- [ 5%ent Vildi'f o éS P%“ 2(3:)éH|sz Ly grﬂﬂ(dda:jzl b=7. 874 (it 4fr7
1724- (8- net hyl - pyP 2y 7. 3!;122 #2214y 1Hy] 23.8 Hp), 7 198.3
1H i mi dazol - 2- y| FYqiffexy ethﬁ)% (m RPH), 2056, 2H), 259 CS 3H) 262
bicycl d[2.2.2]0 mﬂ@npm onamide, 6H), | Gs, QH)(MOMH)&a%mﬂH)c adi d
hydr oxylam de Exanpl e{4-[ 4- Benzo[ 1, 3] Hil 38 din, BH),30D1 WhiZ2H)Vet hanol -|d4) b 7. 66
(t, 525 |1ERyinple { O ({4 Bengf I Biliokol- 1H(300 MHZ; Bletfahol-dy) 84 .46%, /H)[,546. P2. 3
yl)- 1H|i mi tEwol | 3- )&15]-(6(rﬁbth§l'byncﬁnQ7 ($H, 2E07.8 Az)9, 55$(m ﬁ), 7.67¢! ghexy| net hy|
} -3.12 (m 1H) | yB-QPihidazedtl- aﬁl?)a@@(gcz g % I_Bsteer), 2.62
(s, 3H}| 2.17 ( Tbyéibﬁexyﬂme?ﬁyl(}f@- ZH) iS ‘t }iz) 3 Z
phenyl-methanesulfonamide | 2.16 (m, 2H) 1 98 (m, 2H), 1 74 (m
3H), 1.53 (m, 1H), 1.15 (m, 2H).
Example | Butane-1-sulfonic acid {4- (300 MHz, Methanol-d4) & 7.67 (m, 511
178 [4-benzo[1,3]dioxol-5-y1-5- | 1H),7.29(d, 1H,J =78 Hz),7.22(d, | .3
(6-methyl-pyridin-2-yl)-1H- | 1H, J=17.8 Hz), 7.02 (m, 1H), 6.07 (s,
imidazol-2-yl]- 2H), 3.05 (m, 3H), 2.96 (d, 1H, J =
cyclohexylmethyl}-amide 6.3 Hz), 2.63 (s, 3H), 2.20 (i, 2H),
2.06 (m, 2H), 1.75 (m, 4H), 1.63 (m,
1H), 1.49 (m, 2H), 1.20 (m, 2H), 0.98
(t,3H,J = 6.3 Hz).
Example | Propane-2-sulfonic acid {4- | (300 MHz, Methanol-ds) & 7.68 (m, 497
179 [4-benzo[1,3]dioxol-5-yl-5- | 1H), 7.29 (d, 1H,J =8.1 Hz), 7.22(d, | .3
(6-methyl-pyridin-2-yl)-1H- | 1H, J = 7.8 Hz), 7.03 (m, 3H), 6.07 (s,
imidazol-2-yl]- 2H), 3.22 (m, 1H), 3.09 (m, 1H), 2.99
cyclohexylmethyl }-amide (d, 2H, J = 6.3 Hz), 2.63 (s, 3H), 2.20
(m, 2H), 2.06 (m, 2H), 1.76 (m, 2H),
1.62 (m, 1H), 1.34 (d, 6H, J = 6.6
Hz), 1.20 (m, 2H).
Example | N-{4-[4-Benzo[1,3]dioxol- | (300 MHz, Methanol-d,) & 8.64 (m, 546
180 5-y1-5-(6-methyl-pyridin-2- | 1H), 8.00 (m, 1H), 7.66 (m, 2H), 7.54 | .3
y1)-1H-imidazol-2-yl]- (m, 1H), 7.29 (d, 1H, J = 7.5 Hz),
cyclohexylmethyl }-C- 7.21(d, 1H, J = 8.1 Hz), 7.01 (m,
pyridin-2-yl- 3H), 6.07 (s, 2H), 4.56 (s, 2H), 3.08
methanesulfonamide (m, 1H), 2.95 (d, 2H, J = 6.6 Hz),
2.62 (s, 3H), 2.19 (m, 2H), 2.00 (m,
2H), 1.73 (m, 2H), 1.60 (m, 1H), 1.19
(m, 2H).




1.18 (m 2H). Exanpl e4-[4-Benzo[1, 3] di oxol
-pyridin-2-yl)-1H,
7.26 (d, 1H, J
6.06 (s,

7.77 (t,446 1745-(6- et hyl
7.5.5 1HWoiodagnbs 2-yl ] - Hz),
bi cycl o[ 2. 2. 2] oct ane- |-3H),
acid hydrazide(m 6H),

Exanpl eN- { 4- [ 4- Benzo[ 1, 3] di oxol - (300
1755-yl - 5- (6- net hyl - pyri di n- 2- 1H,
yl)-1H i m dazol - 2-yl ] - Hz),

1.=7.8 H),

-5-yl
J

-(300 MHz, Methan
= 8.1 Hz),
7.8 Hz),
2.66 (s, 3H),

2H) ,
MHz, Methanol -d4) 5 7.67 (t,

7.02 (m

ol

433

-d4) 6
7.36 (d, 1H, J
7. @QT(USP3/10440
2.15 carboxylic
2.01 (m 6H). WD 03/087304 -67 PCT/US03/10440

7.29 (d, 1H J = 7.8.5
7.22 (d%81H, 3 = 7.8 Hz),

cycl ohexylmethyl)-3H), 6.08 (s, 2H), 3.09 (m_3H), 2.66 acetam de(m 1H),
2.63 (s| Exbinpl® | DB (4-i4-B2hjo[1 3]dibx¢lm | 1300 MHzOBlefimnoBi). 876 &, (M 246) 1.64
(m 1H| 118D (mMS-y4)(6- Etﬂiypb?ﬁﬂlflzﬁ‘-[ f2Benzad 1 H3),di.90@, 201399 d\zﬁz,
Met hano| - d4) 5 7y96lH-im#a3ollX6H- ¥ - 5 @é% meg ! Imyj+d|8rﬁg) 3o d, I 7 8| Hz),
7.29 (dy 1H J FcyclShdkylheth ll‘}l:ﬂ:m daz J}Q'ﬂgﬁé) 7.0 (% J;I—g J =78 Hz),
7.02 (M cycl ohe y},gqgtﬁ 1.} - 6. 07| €5, o) 605 ( » 44062
met hanesul f onami 0 m  2H}, ?I ’.( 11 _4H), 1.21
(m 2H)] Exanpl ¢N-{4- e silionad 13]d|)%§m§ %z é_tg)% 58 7.po
t, 545 [1775-yl - %- (6- net hyl - pyri di n- 2{ Sl Be A ) T S Uy §H), . 02.5
§/| ) - 1Hf mi dazol | 2(yl ] - (my 2%/ 6. 07 z(Fb’ZHZ’.g , IRyl 17'(m, K
cycl ohepyl-methyll-C. 283 (d_1H Hi' Hz) 2. 62 (s 3H)
phenyl - u4 M?&li*ﬁve'zenzﬁl)({mﬁzw (400MJHz.(Methangl-d4), 828 16d, 3H)6091| 53 (m
1H), 1.5 182 2H6- BRI 2myB=2- - $WH).Gh8T(tathly 7{44-7.30 (mMH6H), I\"Etﬁaml - d4)
8 7.67 (m511 178}-phenshmethangitfpapol | 3-06! (d5HHEEY, 01729, 6,891H, J . B Hz),
7.22 (d} .3 (6- mppipetidipyd-ydi tH2- y1 ) - 1HHY,4.38 6, ZHR 39 s, THHB.18M 1H) 6. 07
(s, imfdazol - 2- ylihidardl-4-31]1@hyridin-2-3H) | (R, 98), 086 A,HEH) 266 (m, 3H),
cycl ohexyl met hyl ytjaarhihe6. 3 Hz), 2. 63| 630 @HH), 2.99Qnl,2)2H) . 2.0§ (m | 2H),
1.75 (nm g% %2 1l { GI5(EMEEN1pyrdiE- 2™ | G0 M2 Metinok ) s 9278, (U/| #43 |J =
6.3 Hz)| yl)-4-[1,2,4]triazolo[1,5- 1H), 8.57 (s, 1H), 7.93 (d, 1H), 7.86 3
a]pyridin-6-yl-1H-imidazol- | (t, 1H), 7.80 (dd, 1H), 7.45 (dd, 1H),
2-yl]}-bicyclo[2.2.2]octane- | 7.31 (d, 1H), 3.72 (s, 3H), 2.22-2.15
1-carboxylic acid methyl (m, 6H), 2.05-1.97 (m, 6H)
ester
Example | 4-[5-(6-Methyl-pyridin-2- (300 MHz, Methanol-dg) 8 9.27 (s, 429
184 yl)-4-[1,2 4]triazolo[1,5- 1H), 8.57 (s, 1H), 7.93 (d, 1H), 7.86 1
a]pyridin-6-yl-1H-imidazol- | (t, 1H), 7.81 (dd, 1H), 7.44 (d, 1H),
2-yl]-bicyclo[2.2.2]octane- | 7.31 (d, 1H), 2.22-2.15 (m, 6H), 2.05-
1-carboxylic acid 1.97 (m, 6H)
Example | 4-[4-(6-Cyclopropyl- (300 MHz, Methanol-d4) 6 9.19 (s, 469
185 pyridin-2-yl)-5- 1H), 8.57 (s, 1H), 7.93 (d, 1H), 7.79 3
[1,2,4]triazolo[1,5- (dd, 1H), 7.76 (t, 1H), 7.46 (d, 1H),
a]pyridin-6-yl-1H-imidazol- | 7.31 (d, 1H), 3.72 (s, 3H), 2.22-2.03
2-yl}-bicyclo[2.2.2]octane- | (m, 13H), 0.92-0.87 (m, 2H), 0.72-
1-carboxylic acid methyl 0.69 (m, 2H)
ester
Example | 4-[4-(6-Methyl-pyridin-2- | (300 MHz, Methanol-ds) § 9.26 (s, 429
186 | y1)-5-[1,2,4]triazolo[1,5- 1H), 8.57 (s, 1H), 7.93 (d, 1H), 7.86 3
a]pyridin-6-yl-1H-imidazol- | (t, 1H), 7.80 (dd, 1H), 7.44 (dd, 1H),
2-yl]-bicyclo[2.2.2]octane- | 7.31 (d, 1H), 3.72 (s, 3H), 2.22-2.15
1-carboxylic acid (m, 13H), 2.05-1.95 (m, 6H)
hydroxyamide
Example | 4-[4-(6-Methyl-pyridin-2- | (300 MHz, Methanol-ds) § 9.27 (s, 428
187 | yD)-5-[1,2,4]triazolo[1,5- 1H), 8.57 (s, 1H), 7.93 (d, 1H), 7.86 3
a]pyridin-6-yl-1H-imidazol- | (t, 1H), 7.80 (dd, 1H), 7.45 (dd, 1H),
2-yl}-bicyclo[2.2.2]octane- | 7.31 (d, 1H), 3.72 (s, 3H), 2.22-2.15
1-carboxylic acid amide (m, 13H), 2.05-1.95 (m, 6H)




Exanpl ePr opane- 2-sul fonic acid {4-(300 MHz, Methanol-d4) 5 7.68 (m 497
179[ 4- benzo[ 1, 3] di oxol -5-yl -5-1H), 7.29 (d, 1H J = 8.1 Hz), 7.22 (d,.3
( 6- met hylwpysjostisns 2-yl )-1H1H, J = 7.8 Hz), 7.03 (m 3H), PETAR0L 0440
i m dazol -2-yl]-2H), 3.22 (m 1H), 3.09 (m 1H), 2.99
cycl ohexyl net hyl }-am de(d, 2H, J = 6. 3 Hz), 2.63 (s, 3H), 2.20 (m 2H),
2.06 (m 2H), 1.76 (m 2H), 162(6 1.34 (d, 6H J = 6.6 Hz), 1.20
(m 2H). Exanpl eN-{4-[4-Benzo[1, 3] oon (300 VMHz, Met hanol -d4) 8 8.64
(m 546 1805-yl -5-(6-nethyl -pyridi n-? 1H, 800 (m 1H, 7.66 (m 2
7.54. 3] Wxhx A [dagatydeptbpyld m  1H] (300 BRIz MetHarol-d,)d F1%B(skiz) ,| 455
cycl ohpxyhget Fw lpytidn@-#1)sL (d, | H |11y, 851 ($2H), 79D, (H), DY? i di n4 21yl - 3H),
6.07 (k, 27, %@mma 53,08 e hadiasiy §.06 e HE(ME6 (ENID.2. 95 (d| 2H, J
= 6.6 Hz), 2-6z ] ﬁni(ialol2H)731 dOQI-Ii@%Zt"bB (dh, TH(M 2H), 1.60 (m
-l-b gfé

i

1H, .19 (m -680%@ 0 5503/ 3R 49073069(m,2H)

Exanpl =N—{4 [ 4- (30( I\/Hz |vet hano (ld, 546
1815-y mru 2214 sz %95 3
1)-1H %ﬁgﬂ‘él k“?{ [ 08; )?

)C{y)cl ohexy H82¢ hy1o-yI- 5' -m.qfhyj-p;_zgl’g He) Sdé'é( %57 2

pyri di h- 4-yl - HA)YD-¥Hamidazol-3p)- 6. 0'5{5 24 13%5 lﬁlaﬂés ohani de(s,
2H), 3|12 (m J%lcyc@[éﬂ?(]act 11}4} J =|é1m, 19 (m2312'b61§19ﬁ(8,2?—l)1 604 (m |2H),
1.73 (m 2H, 1. mz(trrfluqromcetamuqe? (ms,24), 2.19 (m, 12
Exanpl ¢ (Ekalailb dxdt[4Baiaad ) ,3{ded-5¢y10 ( NBRO MWL, Metbanad4)), & B.78 (R3 (4669
182( 6- ret hyb- pyr.‘icﬁﬁmﬁryy-lp}'rl&nlﬂﬂ)'l,) 7.|81H,0ts 7.8W)z), 734 @, 1BI<1s 10HH#, |5
(1- ph_eg_il met haneguiheayb=2y06 (d, 1H)HZz)/7.02 (4,sLH,TH) 7.5812)96.98(m,
pi peri di n- 4-yI)I-ghEycld.2, ‘ﬂoeztﬁn-(lsol 2H) ,3@) 8@6(@ 2EBHD.64 %, B81), 2.21 _
i m daz¢l -4-yl]- pyr| d| n- 2 rn . % (m26IQf5 (rn 3H), yl|}-am ne2.10
,(vg{ hgnoing*; aplg |3k @(iz{ “"opyr* l (‘XB(‘)MHZ PRI § 98 AT | 454
191 pynd 1H), 8.57 (s, 1H), 7.93 (d, 1H), 7.79 3
[1,2 4]tr1azolo[1,5- (dd, 1H), 7.76 (t, 1H), 7.47 (d, 1H),
a]pyridin-6-yl-1H-imidazol- | 7.31 (d, 1H), 2.23-2.00 (m, 13H),
2-yl}-bicyclo[2.2.2]octane- | 0.91-0.88 (m, 2H), 0.71-0.68 (m, 2H)
1-carboxylic acid amide

A~

Example | 4-[4-(6-Cyclopropyl- (300 MHz, Methanol-d,) 8 9.19 (s, 470
192 pyridin-2-yl)-5- 1H), 8.57 (s, 1H), 7.93 (d, 1H), 7.79 2
[1,2,4]triazolo[1,5- (dd, 1H), 7.76 (t, 1H), 7.46 (d, 1H),

a)pyridin-6-yl-1H-imidazol- | 7.32 (d, 1H), 2.23-1.99 (m, 13H),
2-yl)-bicyclo[2.2.2]Joctane- | 0.92-0.87 (m, 2H), 0.73-0.69 (m, 2H)
1-carboxylic acid
hydroxyamide
Example | N-{4-[5-Benzo[1,3]dioxol- | (300 MHz, Methanol-d4) 67.75 (m, 482
193 5-yl-4-(6-methyl-pyridin-2- | 1H), 7.34 (m, 1H), 7.23 (m, 1H), 6.98 4

y1)-1H-imidazol-2-yl]- (m, 3H), 6.06 (s, 2H), 2.65 (s, 3H),
bicyclo[2.2.2]oct-1-yl}- 2.15 (m, 12H).
sulfamide

Example | Sulfamic acid 4-[4- (300 MHz, Methanol-d4) 8 7.74 (t, 483

194 benzo[1,3}dioxol-5-yl-5-(6- | 1H,J=8.1Hz),7.36(d, 1H,J=7.5 4
methyl-pyridin-2-yl)-1H- Hz), 7.25 (d, 1H,J = 7.8 Hz), 6.98 (m,
imidazol-2-yl}- 3H), 6.06 (s, 2H), 2.66 (s, 3H), 2.29
bicyclof2.2.2]Joct-1-yl ester | (m, 12H).

Example | {4-[4-(6-Methyl-pyridin-2- | (300 MHz, Methanol-d,) 6 8.98 (m, 519

195 yl)-5-quinoxalin-6-yl-1H- 2H), 8.38 (m, 1H), 8.23 (d, 1H,J = 3
imidazol-2-yl}-cyclohexyl}- | 8.7 Hz), 7.96 (m, 1H), 7.73 (m, 1H),
carbamic acid benzyl ester 7.30 (m, 7H), 5.09 (s, 2H), 3.55 (m,
1H), 3.14 (m, 1H), 2.63 (s, 3H), 2.07
(m, 6H), 1.48 (m, 2H).




183yl )-4-[1,2,4]triazolo[1,5-1H), 8.57 (s, 1H), 7.93 (d, 1H), 7.86.3
alpyridin-6-yl-1 Himdazol-(t, 1H), 7.80 (dd, 1H), 7.45 (dd, |I H),
2-yl ] - bi cyolospgr3r4 2] oct ane-7.31 (d, 1H), 3.72 (s, 3H), 2.22TA1S4H10440
1-carboxylic acid nethyl(m 6H), 2.05-1.97 (m 6H) ester
Exanpl e4-[ 5- (6- Met hyl - pyri di n-2- (300 MHz, Methanol -d4) 8 9.27 (s, 429
184yl )-4-[1,2,4]triazolo[1,5-1H), 8.57 (s, 1H), 7.93 (d, 1H), 7.86.1
alpyridin-6-yl-1 Himidazol-(t, 1A% 7.81 (dd, 1H), 7.44 (d, 1 H),
2-yl]-bicyclo[2.2.2]octane-7.31 (d, 1H), 2.22-2.15 (m 6H). 2.05-
1- car boXkdrhpRC] N1 4974-Bénzobid]dRxalvp! lesod MKL-My@beydidapy 7:76300 MH509
Met hanol™q 95 25((8.1AG8y1 -pdi |np@- yL ¥ A 3684, 51,05 7.5H) | A 93 (d,
1H), 77957 1, Byd it inaelopblyf- (dd, A 7225361@1,_1!9)},1 764@ ) 15,
al pyridin-6-yl - ﬂoct%n 1y ), 3 03
2-y|]-ticyc|o[2 %(iﬂ) ane-(m 13H) % 5%3%\‘5 é % 1{car boxylic
aci d ngt hyl 0. 69 rrkP llfester Exanpl g421°4~ pyr| I n-2- (300 NHz,
Met hangl - d4) 8 af‘% yI)-5-[1 , ]trlazolo[151H) 8”>7(s, 1H),
7.93 . j_|—|/L1 7 ovr i-di-n—6—v 1 H %dal_vn 8% HH) |
742 ( Jample bR L@Begzelb{l}zhozwﬁ o oR A 429 |55 o *dz;lo ,
2.22-2.115 ¥Icar p&or@-aethyicpyridiniy %Hbﬁ’ ) @5 2’6} d3%ari de
Exanpl g4-[ 4- ( 6- wlt)ﬂﬁ—upnﬁamh%ylir (300| (2 H, It } (d81§ bz (4, 428
187yl ) -|5-[ 1, 2, 4] bicyeleR. D2loctngH)y, 8. 57.8(Hz), 6.9 (m73KEB 6(Qf, (s14¥), 7.86. 3
a] pyri di n-6-yl - Lehrbonydpzol - (t, 1H), [286 (§,3H), 268 (m76IziB 1¢&8%dm,1H)|,
2-yl]-hicycl o] 2| BerZenesuHforandid81 (d, [L6). 3. 72 (s, 3H), 2.22-2.15
1-carbgxylic actd am de(m 13H), 2.0p-1.95 (m 6H) WD 03/087304 |-69
PCT/ USOSEIRAAIE FAa8R5 Methftd @x@BCIOP @mlmﬁaopxemaael A5 blestold, d4)| 4B49] 19
(s, 455 |18 d Eh dycl u1§azjeﬁ)1+6 $t % H), ¥47 s7115i)°: 7(92'5 (dltﬁi) 778279.|4.3
[1,2, 4]ftriazZol o Lz_%l)l i ;7,80 . 1H),
a] pyridin-6-yl - a;zpé 2%3,1( : 7?%5%) l_;l)(s
2-yl]-bicyclo[2 icy 3. 39f6cPind - 0 87 (s ?6 n 61%54)
carboxylic acid methyl ester | 2.07-2.01 (m, 6H)
Example | 4-[5-(3-Methyl-4-0x0-3,4- (300 MHz, Methanol-d,) 470
199 dihydro-quinazolin-6-yl)-4- | & 8.51 (d, 1H), 8.48 (s, 1H), 7.96 (d, 3
(6-methyl-pyridin-2-yl)-1H- | 1H), 7.84-7.77 (m, 2H), 7.44 (d, 1H),
imidazol-2-yl]- 7.32 (d, 1H), 3.65 (s, 3H), 2.69 (s,
bicyclo[2.2.2]octane-1- 3H), 2.22-2.16 (m, 6H), 2.07-2.01 (m,
carboxylic acid 6H)
Example | N-{4-[4-(6-Methyl-pyridin- | (300 MHz, Methanol-ds) 6 8.98 (m, 427
200 2-yl)-5-quinoxalin-6-yl-1H- | 2H), 8.38 (d, 1H, J = 2.1 Hz), 8.23 (d, 3
imidazol-2-yl]-cyclohexyl}- | 1H, J =8.7 Hz), 7.97 (m, 1H), 7.72 (t,
acetamide 1H, J =7.8 Hz), 7.35 (m, 2H), 3.81
(m, 1H), 3.16 (m, 1H), 2.65 (s, 3H),
2.27 (m, 2H), 2.14 (m, 2H), 1.99 (s,
3H), 1.88 (m, 2H), 1.46 (m, 2H).
Example | 4-[4-(6-Methyl-pyridin-2- (300 MHz, Methanol-d4) 6 8.87 (d, 454
201 y1)-5-quinoxalin-6-yl-1H- 2H,J=0.6 Hz), 8.24 (d,2H,J=1.8 3
imidazol-2-yl}- Hz), 8.10 (d, 1H, J =9.0 Hz), 7.82 (m,
bicyclo[2.2.2]octane-1- 1H), 7.67 (t, 1H, J = 7.8 Hz), 7.31 (d,
carboxylic acid methyl ester | 1H,J=7.8 Hz), 7.21 (d, 1H,J=7.8
Hz), 3.59 (s, 3H), 2.55 (s, 3H), 2.07
(m, 6H), 1.92 (m, 6H).
Example | 4-[4-(6-Methyl-pyridin-2- (300 MHz, Methanol-d,) 6 8.98 (m, 2 | 440
202 yl)-5-quinoxalin-6-yl-1H- H), 8.34 (m, 1H), 8.21 (d, 1H,J =8.7 3
imidazol-2-yl]- Hz), 7.92 (m, 1H), 7.77 (¢, 1H, I =17.8
bicyclo[2.2.2]octane-1- Hz), 7.39 (d, 1H,J =17.5 Hz), 7.31 (d,
carboxylic acid 1H, J =7.8 Hz), 2.65 (s, 3H), 2.18 (m,
6H), 2.04 (m, 6H).




1- carboxylic acid Exanpl eN-{4-[ 4-Benzo[ 1, 3] di oxol
8.60 (s,499 1895-yl
7.36 (d,.\RoywBps7Bo4i m dazol
bi cycl o[ 2. 2. 2] oct - 1-yl } - Hz),
2,2,2-trifluoro-acetam de(s,
Exarrpl e4-[ 4- Benzo[ 1, 3] di oxol -

-5-(6-net hyl

5-yl -

-pyridin-2-1H),

-2-yl]-1H, J = 7.8 Hz),
7.02 (m 3H), 6.06 (s,
3H), 2.19 (m 12H).

300 MHz, WMet hanol

- (300 Mz,
7.76 (t,

1H,

2H), 2.

Met hanol
J

66

-d4) 8
7.8 Hz),
7.25 (@cTAShB/1ake= 7.8

-d4) S 7.72 (t, 404

1905- ( 6- et hyI pyridin-2-yl)-1H, J/*+ 7.8 Hz) 7.34 (d, 1H, J =7.5.4 .
1H i midazol -2-yl]-Hz), 7.22 (d, 1H, J = 7.5 Hz), 6.98 (m
bi cycl o gg%%mm(b Métﬁyi){y&&QYs 3R)MHz; Ptttanel-Sh15.8.96 @d, (M4H) , 1.83
(m 6H)’ ¢ rﬁ‘fﬁq&lﬁoﬁﬁ ap1-eny | éﬁ? é\éiiz(d Ii/ﬁtharl HQ)‘US% 40 As| 454
191pyrijdi n=2-yl WA12-9157 (s, 1H) | 14 93 &Py 2}'5') 4993778 (1.
[]112’_4LU'220:0| ccl(ﬁfj idé)fngl-(g(l’ ':L— H?)
a] pyri di n-6-yl - :
oy Ji oyol of 2| ,.%Z"f‘%ed 0.91- 0. 88 E%\ : Jﬂgagz ?182‘%
| - car bobeie—aci xx _m —v:\nr'nl -Vl f A 4Vad: 111.1;11 \m / 300 NHz Metthanol - d4) S
9.19 (s ;ff}r[f‘dﬁrM% Apyrigtin-2ry | £305MHz, Methanol-gy) 98.9%(m,  )43%7| 79,2
[1,2, 4]} ri 28| of YD-geigoxaliy6-yir1He ({ 2H119.34 (d, 48, { g 1.8 Hy), 821 (d, | '3
a] pyridi n-6-yl - Jimiderel&wil- 7. 32 (d, LB, J 2/ 928Hz), O (m, THH].77 o |l |
-bi cycl o[ 2. 2. 2] | bisyaleE2.2.28Rtane87 (m | 2H) J =0.FBz)) 762 (@M H2HF 78 cqr boxyl i c
aci d hyldroxyam (eabraytipl ahd §mide5- Beng 8z}, 33 d{doxH| J €300OHK)Hz, Met Hanol fd4) S
7.75 (ny 482 193%-yl-4-(6-nethyl-pyrigin-2-1H), 7.34 (m 1H), 7.23 (m 1H),
6.98. 4 Ekaé% indp- M- @Myl {pFridaH) (@m}ﬁSM%ol &) 8898 m3H) 463
bi cycl og[y : 0¢ b=y]y- qul)m%x&l% 1-132H) 2 Lﬁ A, 48, Exam)h%ﬁg' agi p
4-[4- (300 ™, Vet hang G), cycgio?c)éﬁ} (1 Jggflggp yI -5} (6- 1H,
J = 8.1 H), 7'3%4%%'% nilide! 7.2p (d,
1H 3 57.8 t) |6 88 Tm D ol - 21 7%([{%}{3 d (s.|3H).
2.29 bilcyclo[2.2.2]oct-1-yl ester(m § b
Exanpl efl4- [ 4- (6{Met hyl - pyri di n-2- (30 m 51
195;rlp)-5-qLi m()xau i n-)é-ylpylH- 2H) , z(s §<15(’56( i@; 23‘% é’%(ifH%H? (3
Example | 2,2,2-Trifluoro-N-{4-[4-(6- | (300 MHz, Methanol-d,) 6 8.98 (m, 481
206 methyl-pyridin-2-yl)-5- 2H), 8.38 (d, 1H,J = 1.8 Hz), 8.24 (d, | .2
quinoxalin-6-yl-1H- 1H, J = 8.7 Hz), 7.97 (m, 1H), 7.76 (t,
imidazol-2-yl]-cyclohexyl}- | 1H, J = 7.8 Hz), 7.38 (d, 1H, J = 7.8
acetamide Hz), 7.31 (d, 1H, J = 7.8 Hz).
Example | 4-[4-(5-Fluoro-6-methyl- (300 MHz, Methanol-d4) 6 9.29 (s, 461
207 | pyridin-2-yl)-5- 1H), 8.57 (d, 1H), 7.93 (dd, 1H),7.81 | .5
[1,2,4]triazolo[1,5- (dt, 1H), 7.56 (td, 1H), 7.45 (m, 1H),
a)pyridin-6-yl-1H-imidazol- | 3.72 (d, 3H), 2.56 (t, 3H), 2.23-2.18
2-yl]-bicyclo[2.2.2]octane- | (m, 6H), 2.08-2.04 (m, 6H)
1-carboxylic acid methyl
ester
Example | {4-[2-[1-(Butane-1- (400MHz, Methanol-d4), 6 7.82 (d, 575
208 | sulfonyl)-piperidin-4-yI]-5- | 1H), 7.66 (t, IH), 7.30 (d, 1H), 7.23- | .3
(6-methyl-pyridin-2-yl)-1H- | 7.18 (m, 3H), 6.85 (m, 2H), 6.81 (s,
imidazol-4-yl]-pyridin-2- 1H), 6.78 (dd, 1H), 4.36 (s, 2H), 3.85
yl1}-(4-methoxy-benzyl)- (d, 2H), 3.76 (s, 3H), 3.05-2.93 (m,
amine 5H), 2.53 (s, 3H), 2.08 (d, 2H), 1.94
(ddd, 2H), 1.76 (m, 2H), 1.48 (m,
2H), 0.97 (t, 3H)




I m dazol

aci d benzyl
2.63 (s, wH)o03/02304/ (m 6H),

-2-yl]-cycl ohexyl)

este

-8.7 Hz),
r7.30 (m 7H),

7.96 (m |
5.00 (s,

H),

2H), 3.55 (m 1H),

7.73 (m 1H),
3.14 (m 1H),
1.48 (m 2H). WD 03/087304 - 7@CRERILBA3 10440

carbani c

Exanpl eN-{4- [ 4- Benzo[ 1, 3] di oxol - (300 MHz, Methanol-d4) 8 7.75 (t, 509
1965-yl - 5-(6-nmethyl -pyridin-2-1H, J = 7.8 Hz), 7.36 (d, 1H, J = 7.5.4
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Example 4‘-[5-(3-Methyl-4-oxo-3,4- IH NMR (400 MHz, Methanol-d4): & | 485
212 d1hydro-quinazolin-6~yl)-4- 8.46 (d, 1H), 8.39 (s, 1H), 7.91 (dd, 4
(6-methyl-pyridin-2-yl)-1H- | 1H), 7.77 (m, 2H), 7.39 (d, 1H), 7.27
11Tudazol-2-yl]- (d, 1H), 3.62 (s, 3H), 2.66 (s, 3H),
bicyclo[2.2.2]octane-1- 2.16 (m, 6H), 1.98 (m, 6H).
carboxylic acid
hydroxyamide
Example N-{4—[5-(§-Methyl-pyridin- 1H NMR (400 MHz, Methanol-d4): § | 453
213 _2-¥1)-4-qu1noxalin-6-yl-lH— 8.97 (m, 2H), 8.33 (m, 1H), 8.20 (d, .6
imidazol-2-yl]- 1H), 7.92 (m, 1H), 7.77 (t, 1H), 7.41
bicyclo[2.2.2)oct-1-yl}- (d, 1H), 7.31 (d, 1H), 2.65 (s, 3H),
methanesulfonamide 2.23 (m, 6H), 2.14 (m, 6H), 1.90 (s,
3H).
Example N-{4-[5-(§~Methyl-pyridin— IH NMR (400 MHz, Methanol-d4): § | 489
214 .2-¥I)-4-qumoxalin-6-yl-IH- 8.97 (m, 2H), 8.33 (m, 1H), 8.21 (d, .5
1r.mdazol-2-yl]- 1H), 7.91 (m, 1H), 7.79 (t, 1H), 7.42
bicyclo[2.2.2]oct-1-y1}- (m, 1H), 7.32 (m, 1H), 3.02 (s, 3H),
acetamide 2.63 (s, 3H), 2.24 (m, 6H), 2.13 (m,
6H).

The TGFB inhibitory activity of compounds of formula (D) can be assessed by

methods described in the following examples.
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2H), 1.9bhqapsappMps then mmated with the addltlon of 20 ul of assay buffer contalmng 12.5
pmol of His-TGFBRI to each well. Plates were incubated for 30 minutes at room

15  temperature and the reactions were then terminated by a single rinse with TBS. Radiation
from each well of the plates was read on a TopCount (Packard). Total binding (no
inhibition) was defined as counts measured in the presence of DMSO solution containing
no test compound and non-specific binding was defined as counts measured in the
presence of EDTA or no-kinase control.

20 Alternatively, the reaction performed using the above reagents and incubation
conditions but in a microcentrifuge tube was analyzed by separation on a 4-20% SDS-
PAGE gel and the incorporation of radiolabel into the 40 kDa His-TGFBRI SDS-PAGE
band was quantitated on a Storm Phosphoimager (Molecular Dynamics).

Compounds of formula (I) typically exhibited ICs, values of less than 10 pM; some

25  exhibited ICsq values of less than 1 uM; and some even exhibited ICsy values of less than
50 nM.

Example 216
Cell-Free Assay for Evaluating Inhibition of Activin Type I Receptor Kinase Activity

30 Inhibition of the Activin type I receptor (Alk 4) kinase autophosphorylation activity

by test compounds of formula (I) can be determined in a similar manner to that described
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177 (t H, 7.54-7.42 (m 6H), 7.37.5

02
phen rrert’ %é)n 6?}%{5@& a“i’l‘lﬁ elt?eréjiM(Sﬁ) withgut apy (g5t gorgpoyng, or control

éhé{ﬂp;/c?ﬁin}l 11323\5%/@ :“ze@e 8d( %o 13H)ate e é{s %SHIS 21‘%123 ?agg’lzlﬁ)ceptor in the
same assay buffer (Hepes, NaClz, MgClz, MnClz, DTT, and 30% Brij® added fresh) was
added to a nickel coated FlashPlate (PE, NEN catalog number: SMP107), while the control
wells contained only buffer (i.e., no His-TGFp Type I receptor). The premixed solution of
tritiated 4-(3-pyridin-2-yl-1H-pyrazol-4-yl)-quinoline and test compound of formula (I)
was then added to the wells. The wells were aspirated after an hour at room temperature
and radjoactivity in wells (emitted from the tritiated compound) was measured using
TopCount (PerkinElmer Lifesciences, Inc., Boston MA).

Compounds of formula (I) typically exhibited K; values of less than 10 pM; some
exhibited K; values of less than 1 pM; and some even exhibited K; values of less than 50
nM.

Example 218
Assay for Evaluating Cellular Inhibition of TGFp Sigpaling and Cytotoxicity

Biological activity of the compounds of formula (I) was determined by measuring
their ability to inhibit TGFp-induced PAI-Luciferase reporter activity in HepG?2 cells.

HepG?2 cells were stably transfected with the PAI-luciferase reporter grown in
DMEM medium containing 10% FBS, penicillin (100 U/ml), streptomycin (100 pg/ml), L-
glutamine (2 mM), sodium pyruvate (1 mM), and non-essential amino acids (1x). The
transfected cells were then plated at a concentration of 2.5 x 10* cells/well in 96 well plates

and starved for 3-6 hours in media with 0.5% FBS at 37°C in a 5% CO; incubator. The
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Cel | -Free Assay f Eval uat | nhj bit Al
Typd0l  Fbot: Sheotigallg catlinash R i Seetien et oD CRRORR A . T

recept or 8P EAE Wabit?Rit (PiRkard, cat. no. 6016901). Compounds of formula (I) typically
exhibited LD,s values greater than 10 pM.

Example 219
15  Assay for Evaluating Inhibition of TGFP Type I Receptor Kinase Activity in Cells

The cellular inhibition of activin signaling activity by the test compounds of
formula (I) is determined in a similar manner as described above in Example 218 except

that 100 ng/ml of activin is added to serum starved cells in place of the 2.5 ng/ml TGFg.

20  Example 220
Assay for TGFp-Induced Collagen Expression

Preparation of Immortalized Collagen Promotor-Green Fluorescent Protein Cells
Fibroblasts are derived from the skin of adult transgenic mice expressing Green
Fluorescent Protein (GFEP) under the control of the collagen 1A1 promoter (see Krempen,
25 K. etal., Gene Exp. 8: 151-163 (1999)). Cells are immortalized with a temperature
sensitive large T antigen that is in an active stage at 33°C. Cells are expanded at 33°C and
then transferred to 37°C at which temperature the large T antigen becomes inactive (see
Xu, S. et al., Exp. Cell Res. 220: 407-414 (1995)). Over the course of about 4 days and
one split, the cells cease proliferating. Cells are then frozen in aliquots sufficient for a
30 single 96 well plate.
Assay of TGFB-induced Collagen-GFP Expression
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Other aspects, advantages and modifications are w1th1n the scope of the following claims.
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N(R)-C(0)-N(R%)-, -N(Rb)—S(O)p-N(R°)-, -C(0)-N(R®-S(0),-, -S(0),-N(R)-C(O)-, -
C(0)-N(R")-S(0),-N(R®)-, -C(0)-O-5(0),-N(R®)-, -N(R")-S(0),-N(R%)-C(O)-, -N(R")-
S(0)p-0-C(0)-, -S(0),-N(R")-, -N(Rb)-S(O)p-, -N(R)-, -S(0)p-, -O-, -S-, or -(C(Rb)(RC))q—

20 , wherein each of R and R® is independently hydrogen, hydroxy, alkyl, alkoxy, amino,
aryl, aralkyl, heterocycloalkyl, heteroaryl, or heteroaralkyl; p is 1 or 2; and qis 1-4;

R’ is hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, (cycloalkyl)alkyl, cycloalkenyl,
(cycloalkenyl)alkyl, aryl, aralkyl, arylalkenyl, heterocycloalkyl, (heterocycloalkyl)alkyl,
heterocycloalkenyl, (heterocycloalkenyl)alkyl, heteroaryl, heteroaralkyl, or |

25  (heteroaryl)alkenyl;



exhi bited LD25 val ues greater than 10 [ M Exanpl e 219 15 Assay for

Eval uating Inhibition of TGFO Type | Receptor Kinase Activity in Cells The
cel | ul ar wolwlostnon of activin signaling activity by the testuso®m@ounds of
formula (1) is determined in a simlar manner as descri bed above in Exanple
218 except that 100 ng/m of activin is added to serumstarved cells in
place of the 2.5 ng/m TG-(3. 20 Exanple 220 Assay for TGFI -1 nduced

Col | agen Expression Preparation of-Bmmortal i zed Col | agen Pronotor-G een

Fl uorescent Protein Cells Fibroblasts are derived fromthe skin of adult

transgeni c m eszheXpt'emdiATgindegadently, W0OES A r RO pRbVIdddFRR at WadESnel ite
control gﬁ t he collagen | AL pronoter (see Krerrpen 25 K. et al., CGene Exp.

8: 151-1 a‘E‘iéQ% k| |s are inmortalized with a tenperature sensitive
|l arge T antiggn bh@tz iod 31 g i enSXpanded at
33C and then trsansf erred&too @g{ ?Igﬁéf gﬁ%gﬁ%eﬁfg %E’eﬁ 0emT antigen

becones fogetbei tpdfofms @at- tXB;meBabertd qjtwpaEymbsG&itéd &3etic mdIdly. 407 414 (1995)).
Over & he course of about 4 days and one split, the cells cease
proliferating. Cells are then frozen in aliquots sufficient for a 30 single

96 wel | Pl ate.corgpoaid of clTiard IvhdisiHoes amltb%gxﬁem%:@d%%?&@%‘yé% }Q? A3/ 087304
-76 PCT/US03/ 10440 Cells are thawed, plated in conplete F nt ai ns

non- essent iC¥floalisyher hesgraeycloaiiy sodi um pyruvate and 2nM L-gl utam ne) with
10 % fetal calf serum and then incubated for overnight at 37C, 5% CQ2.
The cells are trypsinized in the following day and transferred into 96

wel | forhatThmwmpaonmﬁfblmmlsvlmem\héislpxpmcﬁﬂ}yll plp&mhgtlt, eyfdfRlvh{, cont ai ni ng 2
%fe@a caltf erl%)?%r but wt%g henoL red. The are incubated at 37C
for 3to ‘?1‘8’31?’3 ag §y5iohe rt’é‘:}tc@)"[?’r?eubwé%‘@ bigytlgh2 HAkCk®AL ai ni ng
a test corrmuyamp quwﬁﬂwha)xﬁlb)cﬁrcﬁz M@&:tﬁf&dé%é &é&?io'[ﬁz &clfgme% =(3 (in
triplicates), well as wells with plicates). DVBO
is al so ad&@dcmm{lﬂomnes el -wed- P@Ydo[QaZﬂqqsﬁheconcentratl on of 0.1% GFP

fluorescence em ssion at 530 nmfollowi ng excitation at 485 nmis 10
measured at 48 hours after the addition of solutions containing a test

conpoundd.ofThe co@pbwid oibelaim &rvehmrein & fseagteidityPesipantinye oBpRsilRiSIs) . The
dat 5are then expressed as the ratio of TGH(3- mducgg {3% non- I:ia}gSuced for

eachtest sanple. Oher Enbodinents It is to be understood that while the

nvent | on e cBRRBUAPSCLIES JIRERMANGLIRRY ciberthid] INGASKANRS

description thereof, the foregm ng 'S |
and bonded to Y via its nitrogen ring atom.

6. The compound of claim 5, wherein Y is a bond, -C(Q)O-, -C(0)-N(R)-, -S(0O),-, or
20 -5(0)2-N(R")-, wherein R is hydrogen or C;., alkyl.

7. The compound of claim 1, wherein X is cyclohexyl, cyclopentyl, or

bicyclo[2.2.2]octane.

25 8. The compound of claim 7, wherein Y is -N(R")-C(0)-, -N(R?)-S(O),-, -C(O)-, -C(O)-
O-, -0-C(0)-, -C(0)-N(R")-, -S(O)j-, -O-, -S(0);-N(R?)-, - N(RY)-, -N(R?)-C(0)-O-, or
-N(R?)-C(0)-N(R®)-.

9. The compound of claim 1, wherein Y is -N(Rb)-C(O)-, -N(Rb)-S(O)z—, -C(0)-, -C(0O)-
30 0-, -0-C(0)-, -C(0)-N(R")-, -S(0),-, -O-, -S(0),-N(R?)-, - N(R?)-, -N(R®)-C(0)-O-, -
N(R")-C(0)-N(R")-, -C(0)-N(R%)-5(0),-N(R®)-, or -C(0)-0-S(0),-N(RY)-.



not limt the scope of the invention, which is defined by the scope of the
appended clains. Oher aspects, advantages, and nodifications are within
t he scopewofo3nsmof ol | owi ng cl ai ms. WO 03/ 087304 -77 \What ipsTalses/maab i s: 1.
A conpound of the following fornmula: Ra) Rl PCT/US03/10440 XY R2 (I) or
an N-oxide or a pharmaceutically acceptable salt thereof, 5 wherein Rl is
aryl, heteroaryl, aral kyl, or heteroaral kyl; each Ra is independently

al kyl , al kenyl, al kynyl, al koxy, acd¥r, halo, hydroxy, amino, nitro, oxo,

t hi oxo, cyano, guanadino am di no, carboxy, sulfo, nercapto,

al kyl sul fanyl, al kyl sul finyl, alkyl suI fonyl, am nocar bonyI

al kyl car | am no, 10 al kyl sul f onyl,am no, aI koxycar bony,

al kyl car E@%&WPOH?%%& H%/ Luvléf‘éem 11§ Bydrogen, Ggiatkyhiand; hf‘é%rphré(h@yyl -C1.

cycl oal kyl ,4agmld;q,g{gy$£%§ c,.Lagy0al kyl sul fanyl, heterocycl oal kyl,

het er ocycl oal Kyl oxy, erocyc oalkylsulfanyl, aryl, aryl oxy, arylsulfanyl,

aroyl, heteroaryl, heteroaryl oxy, heteroarylsulfanyl or heteroaroyl; Xis

T

-N(R") - ( O)mﬁazo}nyﬁ(aﬁ»PNﬁaiy) -triazdN1RR} raz Sl p})enzgtl),,phenfﬂ:tﬁpl) beAZhidde RS, -

“N(Rb) - §( )ng( =N zle(OP -S(O) PN

C( O - N( Rb) P8y %*&W*) nap t'@(@f Mlery).-or - Nmﬂsﬂs(r@ym@ﬂwf@@

NCR0) - S @i indcpy ﬁ? sufe D e s s B o O

Eyd,r ogen, I hlwigmnp CO@HIS(% oi &k ghloanitmfiyoromeshy], rmthylligtgyl hgir@bmﬁygyloal kyl ,
t : t is rogen,

o ki kel hoaR SRS, slaimaSh kfoxy ety and g PRIy o1 oal kanyl -

(cycl oal kenyl ) al kyl, aryl, aral kyl, arylal kenyl, heterocycloalkyl
(het eroc cIoaIkyI)aIkyI heterocycloalkenyl (heterocycloalkenyl)alkyI
het er oarigr ThecpmpgandPiairim bwhesein Retie hydrpgen, mekuyathyl\pbosl,odme0s - 78

PCT/ USO3/ 1Q2651 or pyridylmethyl.

15 13. The compound of claim 1, wherein R' is aryl or heteroaryl.

14. The compound of claim 1, wherein R' is substituted phenyl, indanyl, or heteroaryl
selected from the group consisting of benzo[1,3]dioxolyl, benzo[b]thiophenyl, benzo-
oxadiazolyl, benzothiadiazolyl, benzoimidazolyl, benzooxazolyl, benzothiazolyl, 2-

20 oxo-benzooxazolyl, pyridyl, pyrimidinyl, 2,3-dihydro-benzo[1,4]dioxyl, 2,3-dihydro-
benzofuryl, 2,3-dihydro-benzo[b]thiophenyl, 3,4-dihydro-benzo[1,4]oxazinyl, 3-0xo-
benzo[1,4]oxazinyl, 1,1-dioxo-2,3-dihydro- benzo[b]thiophenyl, [1,2,4]triazolo[1,5-
a]pyridyl, [1,2,4]triazolo[4,3-a]pyridyl, quinolinyl, quinoxalinyl, quinazolinyl,
isoquinolinyl, and cinnolinyl.

25

15. The compound of claim 1, wherein m is 0-2.
16. The compound of claim 1, wherein R? is substituted at the 6-position.

30 17. The compound of claim 1, wherein R* is C.4 alkyl, C,4 alkoxy, C;4 alkylthio, halo,

amino, aminocarbonyl, or alkoxycarbonyl.



each of A' and A2, independently, is 0, S, N, or NRb; provided that at

| east one of A and A2 is N, and mis 0, 1, 2, or 3; provided that when m
> 2, two WO0joaognbs Ra groups can join together to form a 2CTtuso810smorber ed
optionally substituted cyclic nmoiety. 5 2. The conpound of claim1l, wherein
Xis a 4- to 8-nenbered nonocyclic or bicyclic cycloal kyl or

het erocycl oal kyl . 3. The conpound of claim1, wherein Xis piperidinyl,

pi perazinyl, pyrrolidinyl’, 10 tetr&%drofuran, cyclohexyl, cyclopentyl,
bicyclo [2.2. 1 ] heptane, bicyclo[2.2.2]octane, bicyclo[3.2.1]octane,

2- oxa- bi cycl o[ 2. 2. 2] oct ane, 2-aza-bicycl o[ 2. 2. 2] oct ane, 3-aza-

blcyclo[3 2.1] octane, or 1l-aza- blcyclo&h.z. %oct ne. 4 The conpound of
claim 1, Wéioﬁlpﬂ%dﬁf?}é@éi‘ﬁwfemp‘ipé a1idhdT is NR®, oy A &8 NBP and A® 5N5.  The
conmpound of b he, perdlnyl pi perazinyl, or pyrrolidinyl
is bonded vgtgelr h3% ;}s P%M}S%l té}o%en rMng atom 6. The corrpound of claimb5,
wherein Y is a bond, -C(0)0-, -C(O-N kb ) -S(0)2- or 20

-S(0 - 7. Th d of

cl <(’;1I ) q%éﬁ‘)ﬁlpﬂ“?‘i OE%%ie‘X%rgl?‘gggﬁ (gr et i aryld?r heﬁ‘&i)ﬁh B‘[;chg’ngg%gct gne

25 8. Th 7, Y X (O 2-
ec( qmtow%yf h@ﬂeﬁiaﬁ}l C Mﬁh% or &,é'm(?b},et%@yq X3 9%% ng )

O - - 0-
N(C(Rbg -, - Ny @?@IOOOCYC@P or bNQ'ﬂb:) c)@(o@qu@F@leterogyclﬁﬂkylc empFlin ok -N(R?:)l— ai m 1

wr&ero)ei rl\nl( ;bl) O)N Sﬁ%‘?’%((%z c@é Rt%(qz((gbzo C(O ég?) N&ﬁ( Rgg?t%@ ' 08(0%

N( Rb) - C( O) N{RRS) - N(R, QN(MRL(D)@ O)PRRRM Be)- N(Rf)- -@(@ NER'S(SA0h- N(IR*;'J or

03/ 087304 P 03/ 10440 10. The conpound of claim 1, wherein |s
hydrg(g Cé?%) gé@% %{é%‘yh heteroaryl, aryl-C _ 4 alkyl, or

het eroaryl Cl4 alkyl. 5 11. The corrpound of claiml1, V\,herei n R is
hydrogen, Cl-4 alkyl, phenyl, pyridyl, i m dazol yl, furanyl t hi enyl

triazol yz thétCPmPQPW 0 @élrlifzi',l thmamyise(i AyR! 1staeyimrrhet¢mylyR is hydrogen

e

substit uentpqxsﬁu&;dt pyi-rdlrdi)rml &h@;@muﬁnp@ym&kyngyﬁbﬁ)e{?k*or 0b ch: or o,
yl car bonyl am no,

trif oro 3%{53{ e b1 am nocar bonyl (

sul f 2 A IRYRe; DIANEIO: KB RRBANGICISL 2. Toctate, 3-0xa
blcyclo[2.2.2]octane, 2-aza-bicyclo[2.2.2]octane, 3-aza-bicyclo[3.2.1]octane, or 1-aza-
bicyclo[2.2.2]octane; and Y is -N(R®)-C(0)-, -N(R®)-S(0),-, -C(0)-, -C(0)-O-, -O-
C(0)-, -C(0)-N(R")-, -S(0)p-, -O-, -S(0)2-N(R?)-, - NR)-, -N(R?)-C(0)-O-, -N(R")-
C(0)-N(R®)-, -C(0)-N(R)-S(0),-N(R%-, or -C(0)-0-S(0),-N(R")-.

20
21. The compound of claim 1, wherein m is 0-2; R is aryl or heteroaryl; R? is hydrogen,

Ci.6 alkyl, aryl, heteroaryl, -C, .4 alkyl-aryl, or -C, 4 alkyl-heteroaryl; and -X-Y- is

_CN_SOZ _G
e oy

j

O

0]

9}
@)



12. The conmpound of claim1, wherein R2 is hydrogen, nethyl, ethyl,
n-butyl, t-butyl, benzyl or pyridylnethyl. 15 13. The conpound of claim1,
wherei n RvVOi03/081394 or heteroaryl. 14. The conpound of cl aiPeTijSosvianei n R
is substituted phenyl, indanyl, or heteroaryl selected fromthe group
consi sting of benzo[1, 3]dioxolyl, benzo[b]thiophenyl, benzo- oxadi azolyl,
benzot hi adi azol yl , benzoi m dazol yl, benzooxazol yl, benzothi azolyl, 2 20
oxo0- benzooxazol yl, pyridyl, pyrinidﬁnyl 2, 3- dlhydro-benzo[1,4]dioxyl,

2, 3-di hydro- benzofuryl, 2,3-dihydro- benzo[b]thiophenyl,

3, 4- di hy22.6Fieaongiolind bbxdamh DY, whedein0-is Meanaoh Lis N1 XGZA NY NH and A% is N.

1, 1-di oxo- 2, 3-di hydro- benzo[b]thi ophenyl, [1,2,4]triazolo[1,5- a]pyridyl,
[1,2,4]triazol o[ 4, 3-a] pyridyl, quinolinyl, quinoxalinyl, quinazolinyl,
|squ|noQ3 , 1 QRP f claiml, wherein mis
0-2. 16. Tﬂzﬂeccgr?rrg%ldﬁgeggwr?g? rg%?el\%%erl;e-lglﬁ)sga ISM{S%EI{BISH tuted at the
6-position. 30 17. The conpound of claim1, wherein Rais Cl 4 alkyl, C -4
al koxy, - I t hi o anm.nq, .am nocar ny r alkoxycarbonyl WO
5/ oaysof s toterbl & g R & ishdsaesn. A Fenylfer oin A is N
and A2 is Nybidylfetfyl. is NRb and A2 is N, wherein Rb is hydrogen or Cl-4
alkyl. 5 19. The conpound of claiml, wherein mis 0-2; R is aryl or
heteroaryl; R2 is hydrogen, Cl1_6 alkyl, aryl, heteroaryl -Cl-4

al kyl - aryé¢ , t ed. nDnoc clic
or )lgl cyclyltlt & l%ycl"%%léd ?%&wnhg?ev%g%%ﬂ I &ﬂdsR o Wtbs%tmeg”?&%’%?os y !
-N(Rb) S(O2-, -(O-, -(O-06, -OC(O) -CO-N(Rb)-, -S(O p-, -0-

i - 3‘%(%%665@@?@9 claigm W@m@ﬁm (bzs'ér Q%%ﬂﬁﬁeterwl 1%%1@5 hydrgstnd of

claiml, weeikylarys hfear é(lk 0br REERY: Cl_6
al kyl , aryl 6hel§ye;a(§?ar 1_ar!y I-%Itr r, or a[-%?:l héé’%éerogﬁyl Xis

pi peri di nylcyclopensek Qiglﬁwlo[zp%f{?}f)é‘lap@mﬂ?l ISt-éI(Ra)hﬁ}ﬁP)o,f-N(&% SEYel dHNyl

I tyl h b bi |
(3270 oS DU 0Dy ?@f‘”ﬁa O RS0 SRR 2] et ane,
3- aza- bi cy HE)D-2-NIRSPCEORN(RF)-, LOE@RN(RY )GS(G)PNZRZ 2 - @@)@‘S(Ogﬂﬁ(ﬁb &b)

S(OF, * ohterdggl ﬂzb%“% R3S ﬁ%ﬁé?rdem‘ﬂ\kmge@mclegkyl N): €0 - NRD)-

-C(O-NRb)-S(O)PN(R )-, or -C(O-0S(OPNRb)-. 20
27. The compound of claim 26, wherein A' is N and AZ is NH, or A! is NH and A%is N.

28. The compound of claim 27, wherein R' is a substituted phenyl.

20
29. The compound of claim 28, wherein R? is hydrogen, C;.4 alkyl, benzyl, or
pyridylmethyl.
30. The compound of claim 29, wherein m is 1 and R? is substituted at the 6-position.
25

31. The compound of claim 1, said compound being selected from the group consisting of:
4-[4-(4-benzo[1,3]dioxol-5-yl-5-pyridin-2-yl-1 H-imidazol-2-yl)-piperidine-1-
sulfonyl]-benzoic acid;
2-[5-benzo[1,3]dioxol-5-yl-2-(1 -phenylmethanesulfonyl-piperidin-4-yl)-3H-imidazol-

30 4-yl]-pyridine;



21. The conpound of claim1l, wherein mis 0-2; Rl is aryl or heteroaryl; R2
is hydrogen, Cl1_6 alkyl, aryl, heteroaryl, -Cl1 4 alkyl-aryl, or -Cl-4

al kyl - hetwpoanyidp4 and -X-Y- is 0 0 N S02 NCO | 02 N Nr6@WS03/@44L1 N
"."CN-C-0, or 25 WD 03/087304 -81 PCT/US03/ 10440 22. The conpound of claim
21, wherein A' is Nand A2 is NH, or Al is NHand A2 is N. 23. The
compound of claim22, wherein R is substituted phenyl. 5 24. The conpound
of claim23, wherein R2 is hydroger‘?3 "ClL. 4 al kyl, benzyl, or pyridylnethyl.
25. The conpound of claim 24, wherein mis 1 and Ra is is substituted at

t he 6-posi tZ’d)ﬁrbeﬂ@)[RB]did'Xté-%yiFﬂaDlJ(‘hﬂltmﬁ-lGiLﬂfdmylbypim'ﬁﬁMFMFBHSinﬁd&bl-R is
aryl or heteroaryl. R2 is hydrogen, Cl1_6 alkyl, aryl, heteroaryl, aryl-Cl4
al kyl , or 5@?’8 1“)671 -Cl4 alkyl; X is cyclohexyl, cyclopentyl, or

P'CEYCI_ (())[ 2. _220?%?;@&@['193]@6%1 \S(ylsz [lh(j%lhlcglg,% PS?“%%?%N%’%%?'W%%(% by
-N(Rb) - C(0}ll8 -mm«'b xttwm dioRe) -, - C(O) - N(Rb) - S(O)P N(R) -, or

0:0S pend ntly rogen
o932 S0 POy R Frelagle RO et Sy BRI yd"i&
is NH or A‘nud&oNH}dmﬂyMnes N. 28. The corrpo:md o;scl\%m 27, \ééwer ein Rl
i i 9. Th d of im erein IS
hydr ogen. - Crl 3oRR) Sl gy of-Copflerayrhgasylfondbpipvrdincbgihd of cl ai m
29, wherei ﬂnﬁd&%llf@ﬁgyx%nés substituted at the 6-position. 31. The

conmpound of claim sai d ound being selected fromthe group consisting
of . 2-{5-benzo[1,3]dioxol- S—yl -2-[1-(pyridin-2-yl-methanesulfonyl)-piperidin-4-yl]-3H-

10 imidazol-4-yl }-pyridine;
2-[5-benzo(1,3]dioxol-5-yl-2-(1 -phenylmethanesulfonyl-piperidin-4-yl)-3H-imidazol-
4-yl]-6-methyl-pyridine;
2-{5-benzo[1,3]dioxol-5-yl-2-[1-(3,5 -difluoro-phenylmethanesulfonyl)-piperidin-4-yl]-
3H-imidazol-4-yl}-pyridine;
15 2-{5-benzo[1,3]dioxol-5-yl-2-[1 -(pyridin-2-ylmethanesulfonyl)-piperidin-4-yl]-3H-
imidazol-4-yl }-6-methyl-pyridine;
2-[5-benzo[1,3]dioxol-5-yl-2-(1 -methanesulfonyl-piperidin-4-yl)-3H-imidazol-4-yl]-6-
methyl-pyridine;
2-[5-benzo[1,3]dioxol-5-yl-2-(1-ethanesulfonyl-piperidin-4-y1)-3 H-imidazol-4-y1]-6-
20 methyl-pyridine;
2-{5-benzo(1,3]dioxol-5-yl-2-[1-(propane- 1-sulfonyl)-piperidin-4-y1]-3H-imidazol-4-
yl}-6-methyl-pyridine;
2-{5-benzo[1,3]dioxol-5-yl-2-[1-(butane-1 -sulfonyl)-piperidin-4-yl]-3H-imidazol-4-
yl}-6-methyl-pyridine;
25 2-{5-benzof1,3]dioxol-5-yl-2-[1 ~(pyridin-3-ylmethanesulfonyl)-piperidin-4-yl]-3H-
imidazol-4-yl }-6-methyl-pyridine;
2-{5-benzo[1,3]dioxol-5-yl-2-[1 -(pyridin-4-ylmethanesulfonyl)-piperidin-4-y1]-3H-
imidazol-4-yl }-6-methyl-pyridine;
2-{5-benzo[1,3]dioxol-5-y1-2-[1-(3 ,5-difluoro-phenylmethanesulfonyl)-piperidin-4-yl]-
30 3H-imidazol-4-yl }-6-methyl-pyridine;



[ 4- (4- benzo[
3] di oxol -5-yl -5-pyridin-2-yl-1Him dazol - 2-yl ) -pi peridine-|-
ul f onyl |wbenmsises aci d; 2-[5-benzo[ PCT/US03/10440
3] di oxol - 5-yl - 2- (1- phenyl net hanesul f onyl - pi peri di n-4-yl)-3Him dazol - 30
yl']-pyridine; WO 03/087304 -82 PCT/US03/10440 2-{ 5-benzo]
3] di oxol -5-yl -2-[ 1-(butane-I|-sulfonyl)-piperidin-4-yl]-3Himdazol-4- vyl
-pyridine; 2- { 5-benzo[ 1, 3]di ox&t-5- yl -2-]
(3, 5-di chl oro- phenyl net hanesul f onyl ) - pi peridin-4- yl]-3Himdazol -4-yl }
pyri di ne; B{5- benzo[l 3]d10xol -5-yl-2-[1-(thiophene-2-sulfonyl)-piperidin-4- yl% -3H-imidazol-
y
Py
3]
y

5- benzo[ilﬁ,ﬁ 1-2-[1-(4-fl uoro-phenyl net hanesul onyI ) - p| per| di n-
1]-3H z 'B\e PV” lrl"“’pyrl di ne; 2-{ 5-benzo[ 1, 3]dioxol-5-yl -

2, phenylz g5 B&&gfggwx )Q'EPFI (1%@&1§r-thihﬁlrkzoiéﬁ;Q&ﬁ&Ayl)‘-‘ﬁi}Slzri&in:499’1fi-i di ne;
(pyridin- :%{ li‘f’amlésﬁmfedw-lp)'ripinpzeri din-4-yl]-3H 10 imdazol -4-yl }
M '“G%E%%ﬁ%ﬁoxls----- -ispxagoled-sptfonyl)-piperidin-4-wi-
1 oxol - enzot 2 R P b EnesTehshispxazolsst stifonyd)-pippidiprd- w38 ol -
| ] - 6- netinydazplt-iytlj-6enetRyl- ﬁyrﬁhl’ﬂfinzo[ 1, 3] di oxol -5-yl -2-]

-(3,5-dif I#oro phenyl net hanesul f onyl) yEI peridi n- 4 |]- 3Himdazol -4-yl }
“pyridine; N#444- an)[bé}fkg}folﬁ B2 @Rsthyt-pyridm-2-yl)-1 -1m1dazol 2-y1]-

1- d 1 4-yl]-3H d | -4-yl
L el ARy 1 dazol 1 )

1, 3] di oxol -tBuape-12sulfoniveadidh (-§4rbemroy1,3 Jip@i-5elfl+5- ¢k dhyBplyridin agpl1 14- y1 ] - 6-

geg]h%/d ogglrl g"‘ﬂﬂmlzg(yb'cé't ﬁg‘ﬁééluTaFBﬂ?/I - pi peridin-4-yl)-3Hinidazol -4-yl]-6- 20

met hyl - pyr iNi{#g4-banzd] 1, 31 d16XcAF-yI15-3-Betilp ﬁdﬁﬁLZ ni1H-im{dLaPAYE: |
-sul fonyl) - pi peri d?zr1d[4-il ]-3H1 mdgdazgl - _y g) H-ihrl]yl p?-/lrl ggne 2- (
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H 10 i mwaasksdeyl ] -bi cycl o] 2. 2. 2] oct ane- 1-carboxylic aeca/ushs/10440

4-[4-(6-nethyl - pyridin-2-yl)-5-qui noxal in-6-yl -

H i m dazol - 2-yl ] -cycl ohexyl } - acetam de;

4-[4- (6-nmet hyl - pyridi n-2-yl)-5-qui n%xal in-6-yl-1 Himdazol -2-yl]-

bi cycl of 2. 2. 2]octane 1- carboxylic acld nethyl ester; 15

4-[4-(6-nmeth ridin-2-yl)-5-quinoxalin-6-yl-1Himdazol-2-yl]-

bi cycl o[ 2. ?‘E‘]b@é%ﬁé =§- H@ﬁ?}’b@ﬁ(&ldﬁﬂ&-&lﬁtiﬂfl 2,4]triazolo[1,5-a]pyridin-6-yl-1H-

4-[ 4- (6- et ) X azol -2-yl]-

bi cycl of 2. 2 iiazggtiggf &c%ﬂx 22%%08 ?g-%él%oggyﬁc é!r:lg@eghlcfég

4- [ 4- (6- methy- bmm[1d3]ﬂt07&0¥59y15‘1515lﬂd"102€5114lm}-ﬁm‘xdizol-?l"yl')iﬁﬁb%aﬁie-ﬁcéfb&xﬁﬁ

bi cycl o[ 2 z?ct ane- | - car boxylic acid am de N-

4-[4-(6- met‘ﬁ‘f* Besybestiany - 5- qui noxal i n- 6-yl -

Hi m glazol -215kks ] : | N {
b4 (5 i -tf?.*’P?ﬂn-W.yﬂ?‘f b é%z&w Fridfh-Rydat bhigRior

cycl ohexyl W}-padéineni de; 25

4-[5-(3-net th |d|n2yl)
-1H i mi dazi(; % ?ril%?f)% mx#é[’é%ﬁ??‘ enFe”c?é%B%W% ig‘{:’e‘g% ﬁ‘yﬁﬁgg{e

4-[5-(6- rretxhydlazpyMyﬂ)-pyri’dmé) 4- qui noxal in-6-yl-1 Himdazol-2-yl]-

bi cycl of 2. 8Ct - - et hanesul f onam de; N {

4-[ 5- ( 6- met ﬂ {b?ﬁh%%%xlz& Hoi2neiiatphaod methanesylfonyhpipsiridin-¢y]1-340

bi cygd of 2. FrRdRel-a)y b%n@}g@t am de; WD 03/087304 -88 PCT/ US03/ 10440
4[4(5f|uor06rret}ﬁ pyridin-2-yl)-5-[ 1,2,4]triazolof

1, 5-a] pyri d&-b5- BqulO{1131410X|0t11=|5d§dz’26[I'Q)rqﬁa}me-brmyfohplb-@qihrﬂ]matﬁpm Amedazbloxy| i c
aci d net hyl ? 5, 4 (4-benzo[ 1, 3]dioxol-5-yl-5-pyridin-2-yl- i

H i m dazol yé ? ?)? p| peridine- | -carboxylic acid 4-nitro-benzyl ester; 5
2- (5- benz0[21{$béhz0{<n3}dﬁ:mll-ﬁ2y1{21r1¢(c40d1ﬂl&6?h4n§1mem@xmf&5’gE‘;ﬁbéi‘idﬁh A1 - 3H-i ni
dazol -4- vyl }L pyridine; 2- 5- benzo[ 3] di oxo

1- (4-chl or & Wé?’féﬁ]ylf}cﬂmd}nepl peridin-4-yl]-3H im dazol 4-yl } -pyridine;

L (27 tr o phapS LRI ARy 6 - ichlom-pheppsthapesuifeny st o
-pyri di ne; yll- 3H mudazol 4-yl}-pyridine;
3-(4-benzo[1,3]dioxol-5-yl-5-pyridin-2-yl-1H-imidazol-2-yl)-piperidine-1 -carboxylic
acid benzyl ester;
4-[4-benzo[1,3]dioxol-5-yl-5-(6- methyl -pyridin-2-yl)-1H-imidazol-2-yl]-piperidine-1-
20 carboxylic acid benzyl ester;
3-[4-benzo[1,3]}dioxol-5-yl-5-(6-methyl-pyridin-2-yl)-1 H-imidazol-2-yl]-piperidine-1-
carboxylic acid benzyl ester;
2-{5-benzo[1,3]dioxol-5-y1-2-[ 1-(pyridin-4-ylmethanesulfonyl)-piperidin-4-yl]-3H-
imidazol-4-yl-pyridine;
25 2-{5-benzo[1,3]dioxol-5-yl-2-[1 -(pyridin-3-ylmethanesulfonyl)-piperidin-4-yl]-3H-
imidazol-4-yl-pyridine;
2-{5-benzo[1,3]dioxol-5-yl-2-[1 ~(3-trifluoromethyl-phenylmethanesulfonyl)-piperidin-
4-yl]-3H-imidazol-4-yl }-pyridine;
3-[4-benzo[1,3]dioxol-5-yl-1-hydroxy-5-(6-methyl-pyridin-2-yl)-1 H-imidazol-2-yl]-

30 pyrrolidine-1-carboxylic acid benzyl ester;



2- 15- benzo[ 1, 3]di oxol -5-yl-2-]
1- (propane-| -sul fonyl)-piperidin-4-yl]-3Himdazol-4- yl } -pyridine; 2-{

5- benzo[ WwE3p/osti3exol - 5-yl - 2- PCT/US03/10440
[ 1- (4-chl or o- phenyl net hanesul fonyl ) - pi peridi n-4-yl]- 3H i m dazol -4-yl }
-pyridine; 15

2-15-benzo[ 1, 3] di oxol -5-yl -2-[1-(3, o0 - di chl or o- phenyl net hanesul f onyl ) - pi peri
din-4- yl]- 3H—im'dazo| 4-yl } -pyridine; 3-(4- benzo[

1, 3] di oxol - ridin-2-yl-1 Himdazol-2-yl)-piperidine- | -carboxylic
acid benzyl{ tlmnmé ?[]dwbelﬁi-w{ 510-Bjedinydxporidin-gHyl)s 1 K 6midtzbly2-yhlyoychihex a3 y | ) - 1

H i m dazol - ]>é|| ridine-1- 20 carboxylic acid benzyl ester; 3-[4-benzo
1, 3] di oxol é‘ %Q?l % %yr%yf%rpyrl din-2-yl)- 1H i m dazol -2-yl]- pi peri di ne- |

- car boxyl |2s{gberﬁoplemaydxoestﬁrzr[12(3(trlﬂubﬁimm$yllphahﬁhﬁmnes‘inﬁbhyﬁ pliperidin-

1- ridi n-4-yl net hanesul f onyl eridin-4 i m dazol | -pyridi ne;
25 (py l¥ 3H-imidazol-4-yl}- m%ethyl-pyrldlne ey

7] oo B Shaar bRt A1l (e okl ARARES S TSR Bed ! 4

|']-3H imdazol-4-yl- oxol
1- (3-trifl ubl-6metthyl-pysidémey| et hanesul f onyl ) - pi peri di n-

4-yl]-3H1i z0ol -A-yl.. }-pyridi ne, 3-[4-benz 3] di,oxaql - |
- hydr oxy- 5@(m%@|,%B%P]3¥-Hi-§-(31p}ne&yl CFWB%’E{?PY bpiperidingnyl)- 3¥I'lmldaz°1‘
pyrrolidi neryli-6an&h ybyridlﬁézl d benzyl est er WO 03/ 087304 89 PCT/ US03/ 10440

{4[4benzo[13d| yl -5-(6-net hyl -pyridin-2-yl)-
H i m dazol Z=l=( W%Hé)@&fpnﬂ)?lp@aﬁw meﬁle'hzymdnes?t-elr) 1Himigazolidlenz o]

1, 3] @ oxol phenylnethanesulfonyl) pi peri di n-
4-yl ﬁb 3Hi r#rd%zoqzn @ﬁ%ﬁ&#\%&?ﬁgy“

2-{5- benzo[41[23|]1enbosanb-15suyﬁon919{pipe(rﬂdm -duydl- i—(@uieﬂgim-pb'bidmi-pgnin{-mliﬁazcbl}4-3|'i- imd
azol -4- vyl yb d;r? ridine; 2-[5-benzo

1, 3] di oxol - RPI - % yI met hanesul f onyl - pi peri di n-3-yl)-3H i m dazol -
4-yl]-6- WEMhMLbeWéﬂlCB]ﬂl%xol{- g[ -8-(b-rdeth Y1344 RANR2-Y1)- 1H-imidazol-2-

-sul fonyl) - plperldln 4-y 1 6- met hyl -'pyri di'n- 2 yI)-lI-|-|r¥|]&azoI-4- 10
yl 1-pyridi Meyelpl2 ?21<e¢4an¢e ﬁ@fk?x)d@rﬂf_: me@mW@r 4-[ 2- [ 1 (but ane- |

) P oo T AP il s
-yl -5-(6- mﬁeyikﬁrpwyil]el3fﬂi-iﬂxi¢alza>}~4-yﬂ=6msﬂ1@aqiyrlarml ] -
4-[2-(1-phenylmethanesulfonyl-piperidin-4-yl)-5-(6-methyl-pyridin-2-yl)-1H-
imidazol-4-yl]-pyridin-2-ylfluoride;
(4-methoxy-benzyl)-{4-[5-(6-methyl-pyridin-2-yl)-2-(1 -phenylmethanesulfonyl-
20 piperidin-4-yl)-1H-imidazol-4-yl]-pyridin-2-yl } -amine;
{4-[4-benzo[1,3]dioxol-5-yl-5-(6-methyl-pyridin-2-yl)- 1H-imidazol-2-yl]-
bicyclo[2.2.2]oct-1-yl }-carbamic acid benzyl ester;
2-[5-benzo[1,3]dioxol-5-yl-2-(1-phenylmethanesulfonyl-piperidin-4-yl)-3H-imidazol-
4-yl]-6-bromo-pyridine; |
25 - 1-{4-[4-benzo[1,3]dioxo0l-5-y1-5-(6-methyl-pyridin-2-yl)-1 H-imidazol-2-yl]-piperidin-
1-yl}-3-phenyl-propan-1-one;
N-{4-[4-benzo[1,3]dioxol-5-yl-5-(6-methyl-pyridin-2-yl)- 1H-imidazol-2-yl]-
bicyclo[2.2.2]oct-1-yl }-C-phenyl-methanesulfonamide;
2-{5-benzo[1,3]dioxol-5-yl-2-[1 -(2-phenyl-ethenesulfonyl)-piperidin-4-yl]-3H-
30 imidazol-4-yl}-6-methyl-pyridine;



bicyclo [2.2.2] octane-1-carboxylic acid nethyl ester; 15 2-{5-benzo]

1, 3] di oxol -5-yl-2-[1-(5-nethyl-2-trifluoronethyl-furan-3-sul fonyl)-

pi peri di wo-090368H- i m dazol -4-yl } -6-nethyl-pyridine; PCT/US03/10440
4-[2-(1- phenyl net hanesul f onyl - pi peridi n-4-yl)-5-(6-nmethyl-pyridin-2-yl)-1
H i mdazol-4-yl]-pyridin-2-ylfluoride; (4-nethoxy-benzyl)- {

4-[5-(6-net hyl - pyridi n-2-yl)-2-(1-phenyl met hanesul f onyl 20

pi peridin-4-yl)-1Him dazol -4-yl]- %@rldinZyl }-amne; { 4-[4-benzo|

1, 3] di oxol - 5- I-5§6 met hyl - pyridin-2-yl)-1 Himdazol-2-yl]-

bi cycl o[ 2. 2-f-benzo L@]ﬂ}oxchﬁb'ér@r[d -@dt- dﬁcbbrm-yénmﬁésarfpnﬂ)-ﬁ;ﬁyehamzo&l] 3H-

1 3] di oxol he net.hanesul f onyl - pi peri di n-4-yl)-3H i m dazol -
yl] -6- br‘%ﬁ#ﬁﬁ?&g’ gm‘%&‘ Pi"g €4-[ 4- benzo|

1 3] dl oxol P5'{¥4[44'5>€(1753[IKBIM01-F5WIL51(61H1%&§'|1 yﬁdlﬂ'z WBQ@FﬁhdazM'dy@' peridin-

- benzo

1-y] h
1, %1 di oxol %50 Y (%O%éﬂh‘meﬁw} Cdplhmzl-ylp nesnlfpmxu:dzm 2-yl]-

DS oo %*2‘1% Sl st Sy SR N S
i m dazol - 4bydy0}0[2 e- Zﬂtmtzmpl-L—p@rbmdylﬁ&a,cd/@yﬂﬁin%?ﬁﬁ&hyl%nﬁ’&’r/ US03/ 10440 2- {

i ?gniog| gﬁ‘rB'L gﬂlézﬂ‘ﬁéﬂr-‘f 55%91(? gt enyaidip-Z-ypr {H-amidazak- 2ol - 4-y1 )

- 6- et hyl - }bYd mi mdz Starte- UcdrBobgiz#eld (f - ami
1, 3] di oxol - yic [ [%(]5 nmet hy f-{o%rl di n-2 (-uranzylmethr%l)dazole 2-yl]-
Q -

bi cycl of 2. :_3 [é}tafeiﬂ 3digeelr3y (l@qﬂmnwlfqm hymelidih-BeylxaHdEnidazolk4-yI}- benzo|

1, 3]1¢ oxol o ¥y thyI pyridin-2-yl)-1Him dazol -2-yl]-
bi cycl of 2. 2. 2?( g %)Elrgﬁ carboxyllc acid (pyridin-2-ylnmethyl)-am de; 4-

[4-benzo [ 24{5-b&zp[IcR]diobl-5R-[5-(pbeane aylfopyly-beiratidnya-y]-BHAmhimhARZ0! - 2- Y| ]
- bicycl of 21} 6%1?1(1:tlanedl carboxylic acid (furan-2-ylnethyl)-am de;
2-[5- benzof yi-pyndine;

1, 3] di oxol 25f%en20K113]Hﬁkbla5'%§-El[flf('i‘}ﬂletﬁylff}@llﬂr)fﬁa?olg =Yoo gPeRaRls gy 1- 10

6- met hyl - %I’Idl ne -benzo[ 1, 3] di oxol
I

1- ( but ane- BHsippid W))ébﬁrm@hyhpmct;myl ]-3Him dazol 4- yl

) A 2P RSB il s

- 6- net hyl - gyyl]- dmmhylél;fynﬂﬂ{eEJ benzol

:ALf 3} ij ! gxﬁéflr{ﬁi}eﬁgﬁ[(l él]cﬁ@?(;]ly -3r'Tle g r(]éi rxl%%ﬁj)}lfp?/plgxln-f )}/flr)rl%ll I1r(rjl;drallz(:)%l 2y Iy%]- StHim dazol-
bicyclo[2.2.2]octane- 1-carboxylic acid ethylamide;
4-[4-benzo[1,3]dioxol-5 -yl-5-(6-methyl-pyridin-2-yl)-1 H-imidazol-2-yl]-

20 bicyclo[2.2.2]octane- 1-carboxylic acid butylamide;
4-[4-benzol[1,3]dioxol-5-yl1-5 -(6-methyl-pyridin-2-yl)-1H-imidazol-2-yl]-
bicyclo[2.2.2]octane-1-carboxylic acid isopropylamide;
4-[4-benzo[1,3]dioxol-S-y1-5-(6-methyl-pyridin-2-yl)-1H-imidazol—2-yl]—
bicyclo[2.2.2]octane-1-carboxylic acid (3-imidazol-1-yl-propyl)-amide;

25 {4-[4-benzo[1 ,3]dioxol-5-yl-5-(6-methyl-pyridin-2-y})-1 H-imidazol-2-yl]-
bicyclo[2.2.2]oct-1-y1}-pyrrolidin-1-yl-methanone;
4-[4-benzo(1,3]dioxol-5-yl-5-(6-methyl-pyridin-2-yl)-1 H-imidazol-2-yl]-
bicyclo[2.2.2]octane-1-carboxylic acid diethylamide;
4-[4-benzo[1,3]dioxol-5-yl1-5 -(6-methy1—py;idin—2-yl)- 1H-imidazol-2-yl]-

30 cyclohexylamine;



4-[4-benzo[ 1, 3]dioxol-5-yl-5-(6-nmethyl-pyridin-2-yl)-1 Himdazol-2-yl]-
bicyclo [2.2.2] octane- | -carboxylic acid ethylam de; 4-[4-benzo]

1, 3] di oxoWo3p47364 ( 6- met hyl - pyri di n-2-yl)-1 H i m dazol - 2- PCirAUusa®10440

bi cycl o[ 2. 2. 2] oct ane- | -carboxylic acid butyl am de; 4-[4-benzo[

1, 3] di oxol -5-yl -5-(6-nethyl -pyridin-2-yl)-1 Himdazol-2-yl]- bicyclo
[2.2.2] octane- | -carboxylic acid jsopropylamde; 4-[4-benzo]

1, 3] di oxol - 5-yl - 5- (6-net hyl - pyri di #42-yl)-1 Hi ni dazol - 2-yl] - _
bi cycl o[ 2. 2. 2] oct ane-1| -carboxylic acid (3-imdazol-1-yl-propyl)-amde; 25
{4-[ 4- benzdp-[4; besz]qﬂ,akﬁbxa sfyl-ﬁcﬁﬁaemmyhdmﬁ-ymm-anwaiolndyi]rﬁlpbamm 12-yl]
bi cycl o[ 2. 2 2§0ﬁ hﬁ%}(l %‘I‘ rrolidin yl - met hanone; 4-[4-benzo]

1, 3] di oxol ¥ B Twor FP i et%f‘ﬁ'anyl) 1 Himdazol-2-yl]-

bi cycl o 2. N-§}- {mbems{ﬂsm)&m&wlm(@ﬁk&yﬂ?ﬁmﬁlﬁm 9. 11141d%‘11%@ﬂ§0[

1, 3] di oxol - 5- 5-(6 hyl - pyri di n- 2- H i m dazol - 2-
cycl ohexyl mlﬁ@xwtbxl/}d%wumn@yl F’@WWEP&@M@ { 4- [4 benzo[

e e
1, 3] di oxol bﬁ;yyllo{zsz Rlocrtyiy2; ZJXI%mﬂmmo-%cgthx)udb H i m dazol - 2- yI ]- ]
| oh I 4- th | f d 4-[ 4-
0] B ownt Ty TS o B TR 3 esgng s e
bi cycl of 2. 3c1a]b@ﬁiy1ebteﬁ/| } -2,2,2-trifluoro-acetam de; 4-(4-benzo [ 1,3 ]

di oxol -5-yl -5-pyridin-2-yl-1 i i dazol - 2-yl)-pi peridine- 1 -carboxyl iC
aci d benzyRk- (ésheezo[1,2’L]ngxqie’$~fzbl@-plper1dm-4 yl-3H-imidazol-4-yl)-pyridine;

1 3 oxol [ L4 zol. rid

] @benzo[ﬁmﬁea&ﬁ 3ﬁ)(ﬂék(§/l ?;’5’ g gi gﬁ‘lﬂlﬂﬁzﬂﬂé{?gﬁqpﬁﬂé)‘r‘i lrﬁa%@txp' B ne-1-ca
rboxyl i c aadd-cﬂﬂmbtbmnylmetu,yl ester; 4-(4-benzo [ 1, 3]
di oxol - ri i m dazo| er| d| ne-1-carboxylic acid
4, 5- di met héx@-b%}{ml? Pid‘B’é‘?\izier'g glin- %ykhﬂw@ -yD- plperldme-l-carbogfhc
1, 3] di oxol »&dawl 5- Wﬁd,@_ﬂngrdzg@& i'és‘tem dazol - 2-yl ) -pi peridine- 1 -carboxyli c
15 acid 3-fl uoro- benﬁ/ am de; 4-(4-behzo [ 1, 3]dioxol-5-yl-5-pyridin-2-yl-

1

H i mi dazol 4d4pepzafi Fdipxolreyl-5- pyuémbbxlylHﬂrmcmonZM)Fplpemdmé}ém;Hoamlde
4 (415benzo[rwg13 ﬁdoqé%EEW%§T§% 5- pyrl din-2-yl-1 Himdazol -2-yl)-piperidine-

-carboxylTc™ acl
4-(4-benzo[1,3]dioxol-5-yl- 5-pyridin-2-yl-1H-irnidazol-Z-yl)-piperidine-l-carboxylic

acid 4-fluoro-benzylamide;
4-(4-benzol[ 1,3]dioxol-5-yl-5-pyridin-2-yl-1H-imidazol-2-yl)-piperidine-1 -carboxylic
acid benzylamide;

20 4-(4-benzo[ 1,3]dioxol-5-yl-5-pyridin-2-yl-1H-imidazol-2-yl)-piperidine-1 -carboxylic
acid 4-methyl-benzylamide;
4-(4-benzo[ 1,3]dioxol-5-yl-5-pyridin-2-yl-1H-imidazol-2-yl)-piperidine-1 -carboxylic
acid 4-methoxy-benzylamide;
4-(4-benzo[1,3]dioxol-5-yl-5-pyridin-2-yl-1H-imidazol-2-yl)-piperidine- 1-carboxylic

25 acid 2,4-dichloro-benzylamide;
4-(4-benzo[1,3]dioxol-5-yl-5-pyridin-2-yl-1H-imidazol-2-yl)-piperidine- 1 -carboxylic
acid 2-chloro-benzylamide;
4-(4-benzo[1,3]dioxol-5-yl-5-pyridin-2-yl-1H-imidazol-2-yl)-piperidine-1 -carboxylic
acid amide; '

30 4-[4-(4-benzo[1,3]dioxol-5-yl-5-pyridin-2-yl- 1H-imidazol-2-yl)-piperidine-1-

sulfonyl]-benzonitrile;



20 4-(4-benzo|

1, 3] di oxol -5-yl -5-pyridin-2-yl-1Himdazol -2-yl)-piperidine-I|-carboxylic
aci d 4- revoybesmseryl am de; 4-(4-benzo[ 1, 3]di oxol -5-yl - 5- pgriuspsitad4o/| - 1
H i m dazol -2-yl)-piperidine- | -carboxylic acid 4-nethoxy-benzyl am de;

4- (4-benzo[ 1, 3]dioxol -5-yl-5-pyridin-2-yl-1Hin dazol -2-yl)-piperidine- |
-carboxylic 25 acid 2, 4-di chl oro-benzyl am de; 4-(4-benzo|

1, 3] di oxol -5-yl -5-pyri di n- 2- yl - | H 198t dazol - 2-yl ) - pi peri di ne- | -carboxyl i c
acid 2-chl oro-benzyl am de; 4-(4-benzo [ 1,3 ]dioxol-5-yl-5-pyridin-2-yl-

Hi m dazol2-&-yénzopl, Plaidxdi-581-2L[ 1= a- BieKkd- senzeﬁésdnag&lsislpeﬁ@m-4 yl]-3H-
4-[ 4- (4- benzo|1 Jﬁyloxol 5-yl-5-pyridin-2-yl-1Himdazol-2-yl)-piperidine-|
- sul fonyl F Brpyridinanp 03/ 087304 - 92" PCT/ US03/ 10440 2- { 5-benzo

i tasor - g adehecty Skl DL SR RERE SR ERUMTENY A B BpLh St V! 1 -3

i m dazol -
1, 3] di oon sﬁlfqnlenmmhalhml ) ydindethyliamiagz ol - 2- yl ) - pi peri di ne-1- sul fonyl ]

‘z”?E@LQﬁ'zﬁ?ﬂ%ﬁ LGOS o P R inesutan baiperidingtyD i midargl- gyl m dazol

-4-yl]- rpgﬂum@, 2-[ 5- benzo|

1, 3] di oxol 1-pyridin-4-yl met hyl - pi peridin-4-yl)-3Himdazol -4-yl]-

pyr i di ne; 2= 5{b€$z @@qul 53}'](;]?.15J(-@bfngmy4—y2m§th5ﬂ-plpendm-4 -y1)-3H-imidazol-4-yl]-
(propane- % g}ln{annyl ) - pi perl din-4-yl] -3Himdazol-4- 10 yl } -pyridine; 2-

{ 5- benzo] X i oxol - 5-yl -

(4 met ho>2y{-5bbfmzeﬁeﬂdiokoh§4y) 2q|1gpfopdnmzkuubr}uyl)%bipenmndaa:ygL3}f=mﬂdaiol-4-

yr.i di ne; 4- (4-benzo[ 1, 3] dioxol -5-yl-5-pyridin-2- yI-
r‘hodazol ?2“ 9§r}d15% 'peri di ne-1- sulfonyl] -phenyl } -ethanone;

El y ]enzggrl{lagtll»ﬁigem%]?hm 5%1 fz-’ln (Héﬁ&g%ﬂb#ﬁ&ﬁ@éI.\l'fgﬁﬁff)ipgham 4. ¥i])3H°’ I m dazo

1- ( 4- rreth}‘m@éﬁz%rﬂ}mﬁqﬂ@mdln 4- yI] 3H—|mdazol 4-yl }- pyridine; 2- {

[
5-b 1,3ld C .
1-( gnfz |Ol[JOI’ 0- 4O€&0+e11} g?%f%&’ﬁy?l: bk z'ﬁy)u-d fﬂ‘%’g 1 Hripudazol-2-ylygirstidings lgaz ol - 4-y|
} - pyri di neulféhylBplizapedthanone;

1

, 3].di oxol cl ohexyl met hyl - pi peri di n-4-yl)-3Him dazol - I
] g 25[5ybenzo[(1 33]51%/))(01-;]}'1 % -(1- fura}l/ 2- )Fljlm%thyl-plpendm-4 )yl) 3H-imidazol-4-yl]- R

pyridine;
2-{5-benzo[1,3]dioxol-5-yl-2-[1 -(4-methyl-benzyl)-piperidin-4-yl}-3H-imidazol-4-yl } -
pyridine;
2-{5-benzo[1,3]dioxol-5-yl-2-[1-(3-fluoro-5 -trifluoromethyl-benzyl)-piperidin-4-yl]-
20 3H-imidazol-4-yl}-pyridine;
2-[5-benzo[1,3]dioxol-5-yl-2-(1 -cyclohexylmethyl-piperidin-4-yl)-3H-imidazol-4-yl]-
pyridine; .
2-[4-(4-benzo[1,3]dioxol-5-y1-5-pyridin-2-yl- 1H-imidazol-2-yl)-piperidin-1-ylmethyl]-
cyclopropanecarboxylic acid ethyl ester;
25 2-[4-(4-benzo[1,3]dioxol-5-yl-5-pyridin-2-yl- 1H-imidazol-2-yl)-piperidin- 1-ylmethyl]-
pyrrolidine-1-carboxylic acid tert-butyl ester;
2-{5-benzo[1,3]dioxol-5-yl-2-[1 -(2,2-dimethyl-[1,3]dioxolan-4-ylmethyl)-piperidin-4-
yl]-3H-imidazol-4-yl}-pyridine;
1-[4-(4-benzo[1,3]dioxol-5-yl-5-pyridin-2-yl- 1H-imidazol-2-yl)-piperidin-1-yl]-2-
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piperidine-1-carboxylic acid benzyl ester;
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yl}-(4-methoxy-phenyl)-methanone; and
25 {4-[4-benzo[1,3]dioxol-5-yl-1-hydroxy-5-(6-methyl-pyridin-2-yl)- 1H-imidazol-2-yl}-
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30 4-{4-(4-benzo[1,3]dioxol-5-yl-5-pyridin-2-yl-1H-imidazol-2-yl)-piperidine-1-

sulfonyl]-benzoic acid,;



-96 PCT/ US03/ 10440 2-[5-benzo]

1, 3] di oxol - 5-yl - 2- (1- phenyl net hanesul f onyl - pi peri di n-4-yl)-3H i m dazol -

4-yl] - pyrwoiones73g+ { 5-benzo[ 1, 3]dioxol-5-yl-2-] 1-(butameT/uso3/10440

-sul fonyl)-piperidin-4-yl]-3Himdazol-4- yl } -pyridine; 5 2- { 5-benzo]

1, 3] di oxol -5-yl-2-[ 1-(3,5-dichl oro-phenyl net hanesul f onyl ) - pi peri di n- 4-

yI ]-3Himdazol-4-yl } -pyridine; 2- { 5-benzo[ 1, 3]dioxol-5-yl-
1-(4-fluoro- phenyl met hanesul f onyl ) =Pt peri di n-4-yl]-3H i m dazol -4-yl }

-pyridine; 2- { 5-benzo[ 1, 3]dioxol-5-yl-2-]

1- (2- phenyll EtbrazelAldiongl-5- ybﬂﬁ(éthdnyimbtl}dn]:suﬂdny&ﬁpeM1da@QH)-3E¥yhldhzol-

- pyridi ne; yl I{py ll[plgnzo[ 1, 3 ] dioxol-5-yl- [

1- (pyridin-2= Q/ anesulfonyl) pi peri di n-4- yI] 3H imdazol -4-yl }

-pyridi ne; 22¢3- EedeIZB)]dioxbl3]yl 2-[1- %butane 1- sulfonyl)-pxperldm-4-yl -3H-imidazol-4-

di oxol - 5-yl - f ghenyl met hanesul fonyl - pi peri din-4-yl)-3H i mdazol - 4-yl]

- 6- met hyl - py-Pys 15 2- { 5-benzo[ 1, 3]dioxol-5-yl-2-]

1-(3, d|f| n 12angsul(f -4-y| }

“pyr I%I ne: ZzJ?j 9@%@%‘8%?%@%& r%hl)c[ﬂ%%& ?fu!:nq}hgetﬁageslllfonykk-plperl

1- (pyridi n}'ﬂ-@Hﬂmdaaqleéﬂl}fpyljdi)le pi peridin-4-yl]-3H imdazol-4-yl }

- 6- et hyl - i he:

1, 3] di oxol I9“5(5 E II%H'LWgﬁ'é'i%T&loﬁyqluoﬁP Pormdmsthancauifonyl-pipegidinod-yH-3H] - 6-

20 met hyl - pyﬁdadbm 1)2pyrRtiRgnzo|

1, 3] di oxol - Eyl et hanesul f onyl - pi peri di n-4-yl)-3H i m dazol -4-yl]-6-

met hyl - pyr iZdf %BEHZQ 1.31dmxgkA2b{2- 1 ; Gtphehpixesharg sylforgd ) piperidiproyipaA -

| - sujd onyl ymbiap 491}%%} cM+e] 3H i m dazol -4- yl } -6-nethyl-pyridine; 25

2- {5-benzo[ 1, 3] oxol ’2-[1- (but ane-1 -sul fonyl ) - pi peridin-4-yl]-3Himd

azol - 4- vyl 2}{5=l36nze[1h§dkhqmt bdil2e1-@yfidin-behmelhadesa]fdh@ypl ﬁdmL4~_?/t]L3H-

1- (pyridin- 34/ nﬁ{‘ nes fonyl)-piperidin-4-yl]-3H 1 mdazol-4-yl }

- 6- net hyl - WGP REY RYIAIRE henzo[ 1, 3] dioxol -5-yl-2-]

1- (pyri di n24[%elf@(§ @ioMbi 291b )1 liiAndu ' -}
~6- et hyl - pyrl di B S B o PhBSirirandaulibhy ipori ?4”§1g§
1, 3] di oxol - 5¥ tbylip)(f@@dl f 1 uor o- phenyl nmet hanesul f onyl ) - pi per| din-4-yl]-

15 2-{5- benzo[ 1,3]dioxol-5-yl-2-[1-(3,5 -difluoro-phenylmethanesulfonyl)-piperidin-4-yl]-
3H-imidazol-4-yl}-pyridine;
2-{5-benzo[1,3]dioxol-5-yl-2-[1 -(pyridin-2-ylmethanesulfonyl)-piperidin-4-yl]-3H-
imidazol-4-yl}-6-methyl-pyridine;
2-[5-benzo[1,3]dioxol-5-yl-2-(1 -methanesulfonyl-piperidin-4-yl)-3H-imidazol-4-yl]-6-
20 methyl-pyridine;
2-[5-benzo[1,3]dioxol-5-yl-2-(1 -ethanesulfonyl-piperidin-4-yl)-3H-imidazol-4-yl]-6-
methyl-pyridine;
2-{5-benzo[1,3]dioxol-5-yl-2-[ 1-(propane-1 -sulfonyl)-piperidin-4-yl]-3H-imidazol-4-
yl}-6-methyl-pyridine;
25 2-{5-benzo[1,3]dioxol-5-yl-2-[1-(butane-1 -sulfonyl)-piperidin-4-yl}-3H-imidazol-4-
yl}-6-methyl-pyridine;
2-{5-benzo[1,3]dioxol-5-yl-2-[ 1-(pyridin-3 -ylmethanesulfonyl)-piperidin-4-yl]-3H-
imidazol-4-yl}-6-methyl-pyridine;
2-{5-benzo[1,3]dioxol-5-yl-2-[1 -(pyridin-4-ylmethanesulfonyl)-piperidin-4-yl]-3H-
30 imidazol-4-yl}-6-methyl-pyridine;



3H i m dazol -4-yl } -6-nethyl-pyridine; 2- { 5-benzo[ 1, 3]dioxol-5-yl-2-]

1- (t hi ophene-2-sul fonyl)-pi peridin-4-yl]-3Himdazol - 4-yl }

- 6- net hylwpyiogti3oe; 5 2-{5-benzo] PCT/US03/10440

1, 3] di oxol -5-yl -2-[1-(1-met hyl -1 H-i m dazol e- 4- sul fonyl ) - pi peridin-4-yl]-
3Him dazol -4-yl } -6-methyl-pyridine; 2-f 5-benzo[ 1,3]dioxol-5-yl-2-]

1- (5-nmet hyl -i soxazol e-4-sul fonyl) peridin-4-yl]-3H imdazol-4-yl }
-6-net hyl -pyridine; N { 4-[4- benz%[7

1, 3] di oxol - 5- I-5 6- met hyl - pyri di n- 2- yI)-l H i m dazol -2-yl]- 10 cycl ohexyl
} - C- phenyl2- @]dim&ﬁ}’df@ -[ 160t Sadiflubros plednymethaeswfdmd | giperidinaf-y1]-

1, 3] di oxol - 1 r|d - 2-yl)-1H imdazol-2-yl]-cycl ohexyl }
am de; N 4”[“ ‘gﬁ‘rz df%ﬁjhﬁr & yi - 5- (6- et hyl - pyri di n-2-yl)-1

H i m dazol -22{5#be}nzo(:l§(3]dﬂh©l<—§lyl 2-[1GtHyphetie - A fonylHiperidas syl PR @z ol 5
t hi ophene-%-Sy I on| c aci, d {4-[ 4-benzo]
1, 3] di oxol @T Hﬁ‘ $9¢:- pyri din-2-yl)-1H imdazol -2-yl] -cycl ohexyl

% 43[712(136”20[”? g?’ﬂdzlogl;%]:dmx@ﬁ?%’ll 9 [g @re%%tﬂpf Paaftifhzole-4-sulfonyl)-piperidin-4- -yl]-

8yr| d: n- 2- @H—erdamh%yizlcﬁ m2thyl- pymjméohexyl } -am Fle 4- [4-benzo [ 1,3 ]
3 - 0
bi cyol ol 2 2 b Bt AR o BKS Tz A mbhi soxspole™ -°v4£qsp>f>1rllgwfwow]«§ﬂy| 2

1- (thi opheﬁlﬁhnc&zsm-fyqngilﬁetwmghumen 4-yl] - 3H-| m dazol - 4-yl

- 6- et hyl - pyri di ne; E nzol 13]d|oxol égethl-pyrldanyl) 1
H i mi dazol %191[ - %&F lﬂl?f@l 5ry1- -eiamﬁwypmdlacz s inyidazaltZeyl]- 25

4- b . din-2-yl)-1H d | -2-yl]-
b oyl of 2. SV hobAl P en T einanosBRiger BV T 07 2Y!) i m dazol -2yl

% 3] d: o?gl gstaylb L'Sw(lf@nmchy{#by?emﬁ _2}éiydx)>_} g yH—SIé(Iﬁl{leghgl—pﬁic%&h-]Z-yl)-lH-

icyclo octan i.c acid am de; 2- - benzo

1, 3{dl oxol %n%?lz ]tZfl ﬁqyg%% gﬁé@?&%ul fonyl)-pi peridin-4-yl]-3Himdazol -

30 yl } -6Nr¢uwibema[1@l]di@eolmlﬂﬁ @&%ﬁg&prﬁ&n@w&ﬁﬁk%@ - L4 benzo [ 1

, 3] dioxol-5-yl-5-(6-nmethyl-pyridin I m dazol
bi cycl of 2. ﬁy@Ph@t}'ﬂhﬁepmdm 8afﬂmhmesul®nagncﬂcs benzo[

3o S oxo! uioent X dn RRRNVAIPA-RRBERAY T SMoRSRA'S & Medhy badtht M 472! -
mndazol 2- yl]-cyclohexyl} -amide;
1-methyl-1H-imidazole-4-sulfonic acid {4-[4-benzo[1,3]dioxol-5-yl-5-(6-methyl-
pyridin-2-yl)-1H-imidazol-2-yl]-cyclohexyl } -amide;
4-[4-benzo[1,3]dioxol-5-yl-5-(6-methyl-pyridin-2-yl)-1H-imidazol-2-yl}-

20 bicyclo[2.2.2]octane-1-carboxylic acid;
2-{5-benzo[1,3]dioxol-5-yl-2-[ 1-(thiophene-3-sulfonyl)-piperidin-4-yl]-3H-imidazol-
4-yl}-6-methyl-pyridine;
4-[4-benzo[1,3]dioxol-5-yl-5-(6-ethyl-pyridin-2-yl)-1H-imidazol-2-yl]-piperidine-1-
carboxylic acid benzyl ester;

25 {4-[4-benzo[1,3]dioxol-5-yl-5-(6-methyl-pyridin-2-yl)-1H-imidazol-2-yl]-
bicyclo[2.2.2]oct-1-yl}-methanol;
4-[4-benzo[1,3]dioxol-5-yl-5-(6-methyl-pyridin-2-yl)-1H-imidazol-2-yl]-
bicyclo[2.2.2]octane-1-carboxylic acid amide;
2-{5-benzo[1,3]dioxol-5-yl-2-[1 -(propane-2-sulfonyl)-piperidin-4-y1]-3H-imidazol-4-

30 yl}-6-methyl-pyridine;



5 N-{4-[4-benzo]

1, 3] di oxol -5-yl-5-(6-nethyl -pyridin-2-yl)-1Himdazol -2-yl]-

bi cycl o] 2wD.02bswB04 | -yl } -net hanesul fonam de; N { 4-[4- lpemamsp3/10440
1, 3] di oxol -5-yl -5-(6-net hyl -pyridin-2-yl)- 1Him dazol-2-yl]-
bicyclo[2.2.2]oct- | -yl } -C pyridin-2-yl-nmethanesul fonam de; 2- {
5-benzo[ 1, 3]dioxol-5-yl-2-[4-(1 Htetrazol-5-yl)-bicyclo[2.2.2]oct-
1-yl]-3H 10 imidazol -4-yl } -6-nmet¥yl-pyridine; N-{ 4-[4-benzo[

1, 3] di oxol -5-yl -5-(6-nethyl -pyridin-2-yl)- | Himdazol-2-yl]-

bi cycl o[ 2. A-Plieeaizo( 1, 3]dbokoI 5 ‘quﬁaﬁétﬁ?lrp)frmnﬁlﬂtﬁﬁ?HZHﬁ&'&IzBPQlﬁ] aci d

{4-[4-benz i oxol -5-yl-5-(6-net hyl - pyrldln -yl) -
i m dazol - (IIII?]CIOEIII% ‘P‘ESTIE" §°2ﬂ SB‘IUIeI -yl } -anmide; 15

1- et hyl -1 I f
{4?'[34_ I;enz?_IL Seiﬂlglégxﬁlfﬁ%xﬁp% y?@ (g-;ﬁl%hﬂn}ethanesulfgn%l gpelilc}m-4 yl)-3H-imidazol-

H-i m dazol - ylﬂrﬁ}etlhquwclldmegz 2 2] oct - I -yI -am de; thiophene-3-sulfonic

d I I
" davor - > B el stor 23 n&r%}l”%yaﬁana@f)ﬂ A
1, 3] di oxol -tﬁe)wlo{ZZ[Z]dctﬂZ phaayhnestifeasge;f onyl ) - pi peridin-4-yl]-3H 20
i m dazol - - 6- e pyridine; net hanesul foni ¢ acid 4- [ 4- benzo|

1, 3] di oxol %191[4%?%@[#5419 Xl ¥l e Gromethyl pyridin-2-yl)- 1 H-imidazol-2-yl}-
dazol - 2 4-[4-b

15 ool oIt PAOR IS C o0z LG iSR! L7 prneel

bi cycl o[ 2. 2-PJ-batze[ 1,3}didxo}-5-ydQefde(l H-teirhas]- ﬂﬁ){)lbyb%[hemﬁt- -yl]-3H-

1,3 | di n-2-yl)-1H i m dazol - 2-yl
o ot of 5. et SRaluRbE & 2 1 AT oo
1, 3] di oxol -1\51411[4&&&{ns]didiclwwsi(@n%mﬂ byﬁdlIﬁI‘Z JhH ARz ﬁIud%zdI'j

b| cycl o[ 2. 2. 2] oct - - - met hanesul f onam de; yl[I4 benzol

1, 3] di oxol @WIOI%Z(Z@%WIW&C%W@ n-2-yl)-1 Himdazol - 2 yI ]- 30 bicyclo
2.2] OClip; %é£4 IZIJIII’OPIC ac Ely I)‘I II&:I%)%T ¥ dloxlotl-g-)@%?@I_—%lgﬁlympyndm%ygﬁm87304

- 99 PCT/ USO3/ 1
1-(2-nitro4m&®nqll-2mt]#mmnﬂcﬂ]y¢t}}-pl}pzemdd,l n-4-yl]-3H imdazol-4-yl }

- 6- hyl

1, 3] d oiol H%"%YEF%BWHIFF‘I ﬁ‘;‘/III‘?‘H‘F Acid {¢14-benzql{ ﬁi‘I!@?%&’ﬁ ?-5(§-mefiyper i di ne- |
- sul f ony! mglhiin-3- Dﬁl-flrﬂidﬁ%l@#l’]ml fd[@bzz] 31 1 gQ-2-one; 5 2-{ 5-benzo|
1 , 3] di oxol - 5- yI-% zenesu fon ) p| p’erldl n-4-yl]-3H

i m dazol - 4 1hipphene - MIIOMCI acpd {4-{H-henzofl,3Jdibxob zyd{5-(6-methyl-pyridin-2-yl)- 1H-
1. 31 di oxol 334 125 (R cloth 2L iy 2l 1 HH 1 m dazol - 2-yl] -
2-{5-benzo[1,3]dioxol-5-y1-2-[1 -(2-phenyl-ethanesulfonyl)-piperidin-4-yl]-3H-

20 irrﬁdazol-4-yl}-6-methyl-pyridine;
methanesulfonic acid 4-[4-benzo[1,3]dioxol-5-yl-5-(6-methyl-pyridin-2-yl)-1H-
imidazol-2-yl]-bicyclo[2.2.2]oct-1-ylmethyl ester;
{4-[4-benzo[1,3]dioxol-5-y1—5-(6-methyl-pyridin—2-y1)-1H-imidazol-2-yl]-
bicyclo[2.2.2]oct-1-yl }-acetonitrile;

25 {4-[4-benzo[1,3]dioxol-5-y1-5-(6-methyl-pyridin-2-yl)- 1H-imidazol-2-yl]-
bicyclo[2.2.2]oct-1-yl }-acetic acid;
N—{4-[4-benzo[1,3]dioxol-S-yl—S-(6—methyl-pyridin-2-yl)-1H-imidazol-2—yl]-
bicyclo[2.2.2]oct-1-ylmethyl }-methanesulfonamide;
N-{4-[4-benzo[1,3]dioxol-5-yl-5-(6-methy1—pyridin-2-yl)-1H-imidazol-2—yl]-

30 bicyclo[2.2.2]oct-1-ylmethyl }-C-pyridin-2-yl-methanesulfonamide:



bi cycl o[ 2. 2. 2] oct ane- 1-carboxylic acid nethylam de; 2- { 4-[4-benzo[
1, 3] di oxol -5-yl -5-(6-nethyl -pyridin-2-yl)-1Him dazol -2-yl]- 10 pi peridi ne-

| -sul f oroyOreebsmh4 } - phenyl am ne; 4-[4-benzo| PCT/US03/10440
1, 3] di oxol -5-yl -5-(6-nethyl -pyridin-2-yl)-1 Himdazol-2-yl]-
bi cycl o[ 2. 2. 2] octane- | -carboxylic acid

(1-nethyl-5-nmethyl sul fanyl-1H[1,2,4]triazol- 3-yl)-am de; 4-[4-benzo|

1, 3] di oxol - 5-yl -5-(6-nmnet hyl - pyri di Wo2- yl)-1Him dazol -2-yl]- 15 bicyclo

[2.2.2] octane- 1 -carboxylic acid dinethylam de; { 4-[4-benzo

1, 3] di oxol -25{5berzo( 63 Jaixtxiol-5- yMF[1e(amiﬁemh)m)alnidﬁi[ani:gﬁafmyl)-&ipelri]dhpit@«!e]njldi n- | -
I 3-chl.ot ano, 4- [5-benzo

){ 3] dI(OXO| ?‘i}ﬁzgﬂg@'g%%wwg I%pyridin-2-yl)- 1Hi nidazol -2-yl]-

bi cycl o[ 2. 2-¢4- Pﬁb@ﬁ@tﬂ 3]Gﬁfxbp5w50(6aﬁaﬂyl ﬁlén@yﬁl@ﬁza{ldml 2- yq)

1, 3] di oxol - 5-yl - 6- met h % di n-2-yl)-1Him dazol - 2-yl ] icyclo

[2.2.2] octPéR?éldlnec W&Mmeth r'b71ﬁl§!1ﬁbx& mlab’z 2. i}heptap@rons];

1, 3] & oxol -5 §’ ten‘koéﬁ%}%@yg y?—é 5ré endends esul Onxﬁflﬁi’%&g A yl] Bfeyelo

[2.2.2] oct I C aC| roxyam
1, 3] di oxol 4&1@&3&954{}/5}—6%&@&1-@;&(1111&; n 2- yI) 1H-| m dazol -2-yl]- 25

| ohexyl I b I t 4-b
T3] ai ool “ELensoIoIRBRRGE s SO 2i) WG mGRoR2 i) -
bi cycl o 2. Bidk i’.@"lgodtalfeal’ @&wiylrca%fdﬁe gkde; N { 4-[4-benzo[
1, 3] di oxol yridin-2-ylJ-1 H'i mi dazol -2-yl]-

cycl ohexyl r?ef%[ﬂ b«}nzobleﬂflmpbg l-édGI\mthy{ pyrisin2ey1)- lH-umdazol 2-y1]-

1, 3]4¢ oxol r -2-vyl)-1H i m dazol - 2-yl ] -

cyc} g’hexyl r‘r’é%% %{g‘ﬂ%ia}#édsl ﬂgggﬂl&@y 2/\0 03/ 087304 -100 PCT/ US03/10440 N-
{ 4-[4-benddd- HgnBi)EimdmkeISS-yl 556(rrlﬁetnﬁtllf3fyid1rpyryéﬂm1ﬂndfdzbr li-yll']-: ][n dazol - 2dyl ]-
cycl ohexyl net h met hanesul f onam_de; t ane sul foni c aci

{Z [ 4- bengcyfy%?é%% Wb%xxh@ 45t Hymethylbunsiblsyfany il H-{12 Hiagol-2- y1 |
-cycl ohexyls §Bbhhdé -am de 5 propane-2-sulfonic acid {4-[4-benzo]
13]d|oxol-§ met hyl - pyridin-2-yl)-1H

i m dazol -2 4y|]4}bec§1yeﬂloﬂéwybhﬁwhw(@methyhm;dlm -Y)- tH [ithidnzolz{y1]-

iyi’I Bhony! REPRIE BBy Rt itelodumibham do: N-'( 4 [4-benzo | 1
3 ] di oxol{4g43Hen2ol( B1diekd1y3-yIRS-(6- Bty pykiliml2 il FA-Sha%RAL 0122 Yillpiperidin-1-
yl}-(3-chloro-phenyl)-methanone;
4-[5-benzo[1,3]dioxol-5-yl-4-(6-cyclopropyl-pyridin-2-yl)- 1H-imidazol-2-yl]-
bicyclo[2.2.2]octane-1-carboxylic acid;

20 4-[5-benzo[1,3]dioxol-5-yl-4-(6-methyl-pyridin-2-yl)-1H-imidazol-2-yl]-
bicyclo[2.2.2Joctane-1-carboxylic acid methoxy-amide;
4-[5-benzo[1,3]dioxol-5-yl-4-(6-methyl-pyridin-2-yl)- 1H-imidazol-2-yl]-
bicyclo[2.2.2]octane-1-carboxylic acid hydroxyamide;
{4-[4-benzo[1,3]dioxol-5-yl-5-(6-methyl-pyridin-2-yl)- 1H-imidazol-2-yl}-

25 cyclohexylmethyl}-carbamic acid benzyl ester;
4-[4-benzo[1,3]dioxol-5-yl-5-(6-methyl-pyridin-2-yl)-1H-imidazol-2-yl]-
bicyclo[2.2.2]octane-1-carboxylic acid hydrazide;
N-{4-[4-benzo[1,3]dioxol-5-yl-5-(6-methyl-pyridin-2-yl)-1 H-imidazol-2-yl]-
cyclohexylmethyl }-acetamide;

30 N-{4-[4-benzo[1,3]dioxol-5 -yl-5-(6-methyl-pyridin-2-yl)-1H-imidazol-2-yl]-

cyclohexylmethyl }-methanesulfonamide;



10 cycl ohexyl } -nethanesul f onam de;
4-[5-(6-nmethyl -pyridin-2-yl)-4-[1,2,4]triazol of
, 5-a] pyrwdadioso$rsyd -i H i m dazol -2-yl]- bicyclo[2.2.2] octareT/uBo3/oa#boxylic

acid nmethyl ester; 4-[5-(6-nmethyl-pyridin-2-yl)-4-[ 1,2,4]triazol o[
1,5-a]pyridin-6-yl-1 Himdazol-2-yl]- bicyclo [2.2.2] octane- |
-carboxyllc acid; 15 0
4-[ 4- (6- cyclopropyl pyridin-2-yl)- g?l 2,4]triazol o[ 1, 5-a] pyridin-6-yl-1Hi
m dazol - Iﬁ ] - bi cycl 052 2. 2] octane-|-carboxylic acid nethyl ester;
4-[ 4- ( 6- rret Wis [ﬁghenén[rla 1d19x91-$y{:1 (6-rathylmiysidi-2{yl)1] Hmidazpl2-yth n- 6- yl - 1
H-| m dazol i Qct a carboxylic acid hydroxyam de;

4-[4-(6- mat(ﬁ fdh]: 191 ﬁ%’?} ey‘{l% él %‘LTaﬁeSH{}erarm%’l o[ 1,5-a]pyridin-6-yl-

Hi m dazol -lﬁl{gde}l ﬂﬂfdnmao@dl ¢4[2-bena)[ 1,0%dieve-5-1l-5- G@ﬁi@ﬂ?ﬂpb’ﬁdﬁ\% §l)31'H de

4- (6-cycl opr 1)-5-[.1,2,4]triazol
1, [5 a]( pyr?ldfrﬂg B ﬂl%ﬁ#ﬁq@&l&e@l}w{ld%b. cy!:l oI [g 2.2] octane-

-car bpxyl i R DLRIE 5 r [)-1
e mbséagol Prafdnd2- %Iﬂfgﬁll:: ol 2?&2 [‘%‘bgllc%'gpé?m)ﬁ%l-\ﬂ Zyg%' @m@ﬁﬁrmﬂlmﬁ} ok 9f)r11¥ yl)-

4- 4-(6- cde@%W@b? yl]p%MCIQilenylmeyh})l}Jinﬁdg 2,4]triazol of 1 5 a] pyr| din-6-yl-iHi
m dazol - rbo

4-[4- (6- cycl %r[&%’% Z"d [35‘80’&’%]‘2?‘275(‘?‘?‘%"[6“1-‘/ ?Yﬂiig‘f#‘é@gﬁ Ola%pjilri di n- 6-yl -
H-i nmi dazol -Felojitylfiethy)- Q{@rﬂ;@h@@h@dﬂl@m@s&ﬁfnﬁﬂﬂﬁé ic aCI d hydroxyami de; N {
4-[ 4- benzo[i{il1 thyl - pyridin H i m dazol - 2-yl ] -
30 bi cycl o 24 g’rn%ﬂﬂ 3]410>S<g}r5 yl 5§@me§?ﬁlwrldmﬂbfé&mohzolﬂ}yll-

PCT/ 4503/ 1044neh{ AtfanBifbrkdk: Denzol
1, 3] di oxol - 5- (6-nmet hyl -pyridin-2-yl)-1Hi m dazol -2-yl]- bicyclo

[ 2.2. 2] octd (6- lytbtheflspmdm Pay]) 44,2 Ftmieblogl SfEYpyrﬂlMZylyllH—ixﬁldazol 2-yl]-

ég,l[“epoxal ' "G (% YOAZ %JZA%ct'lme Pcar%ox;ghé/ac]id %Cigsfggrxyl - carbamc acid benzyl

3] di oxol - 54y[5@x@ahyspﬁydmmywdtm%m‘l&zoﬂﬂ 5L SRR ﬁvlyl'ﬁ-mudazol W Wenzof

bi cycl of 2. 2%02] oct ane- car bonyl -net hanes
1, 3] di oxol Jol5224 Oq%ﬁtehypar;bwylmwcz yl)- 1H—| ni dazol - 2- yI]

bi 2. W f
a2 ne?‘hfi‘k s Rop e e A ERRRIS T PR e Hpimigrepbtn. 2- 1
-1 H10 i mydi]alzxoyGlQ[Zﬂ z}obciangcdmﬂﬂ)x&llahadtn&mﬁylksﬁgr boxylic acid nethyl ester;

4-1 5- 3rreth 4- di_hydr ui_nazolin-6-yl)-4-(6-nethyl-pyridin-2-yl
- 1[ H (| m daz%‘r@?‘l?/‘f‘(‘yl BYWE1%%@5 %Adgta&ﬁ@IhS@ém@k@rﬁfsd 1&;@%%5 % -yl]- )

bicyclo[2.2.2]octane- 1-carboxylic acid hydroxyamide;
4-[4-(6-methyl-pyridin-2-y1)-5-[1,2 4]triazolo[ 1,5-a]pyridin-6-yl- 1H-imidazol-2-yl]-

20 bicyclo[2.2.2]octane-1-carboxylic acid amide;
4-[4-(6-cyclopropyl-pyridin-2-yl)-5-[1,2,4]triazolo[ 1,5-a]pyridin-6-yl-1H-imidazol-2-
yl]-bicyclo[2.2.2]Joctane-1-carboxylic acid;
4-[4-benzo[1,3]dioxol-5-yl-5-(6-methyl-pyridin-2-yl)- 1H-imidazol-2-yl]-
bicyclo[2.2.2]octan-1-0l;

25 4-[4-(6-cyclopropyl-pyridin-2-yl1)-5-[1,2,4]triazolo[ 1 ,5-a]pyridin-6-yl-1H-imidazol-2-
yll-bicyclo[2.2.2]octane- 1-carboxylic acid amide;
4-[4-(6-cyclopropyl-pyridin-2-y1)-5-[1,2,4]triazolo[ 1 ,5-a]pyridin-6-yl-1H-imidazol-2-
yl]-bicyclo[2.2.2]octane-1-carboxylic acid hydroxyamide;

N-{ 4-[4-benzo[1,3]dioxol-5-yl—5-(6-methyl'-pyridin-2-yl)—1H-imidazol-2-yl]-

30 bicyclo[2.2.2]oct-1-yl}-sulfamide;



4-[4-(6-nmet hyl - pyridin-2-yl)-5-qui noxalin-6-yl1-1

dazol - 2-yl ] -cycl ohexyl } - acetam de; 15

(6- me0hglosy4 i di n- 2-yl) - 5- qui noxal i n-6-yl -1 Hi m dazolP€2A3s03/10440
I

(

2

SrTZ

—_ O -

A
i m
4-
ycl o[ 2. 2. 2] oct ane- 1- car boxyl ic acid nethyl ester;

4- (6-net hyl - pyri di n-2-yl)-5-qui noxalln 6-yl-1 I—I-im'dazol 2-yl]- bicyclo
.2.2] octane- | -carboxylic acid;

-(6-net hyl - pyr|d|n 2-yl)-5-qui no>}8hn 6-yl-1 Himdazol-2-yl] - 20

yc

4-

ycC

4-

_-bl\)

o[ 2. 2. 2] octane- | -carboxylic acid hydroxyam de;
6- metSIIl R/ 2did 114+ :beyzq[l B]djok ol ehepl-5-G6-reytipd PyHdinrd -gh ZiH -ididak §1-2-y1]-

|
(
| of 2. | d de; N
(6 ﬁﬁc?%éﬁnﬁ FEAFRL. (G noxal (- 6oy11
m dazol {;qu-mymypﬁﬁwh 2byl)-5rgiidvxaBag- flonwmiﬂzolaﬁyl] clyclohexyl}

2-trifluqro-N{ 6- met hyl - pyri di n-2-yl ) -5-qui noxali
2- yl J- aHH%i‘?FI bj’ﬂzygéétﬁram de;

5o 3- etz 4Rk 2afaidk aysiyps.gﬁ%g ol Yy A RidBRE Py 1) o B2 v

H i midazol -2-yl|-bicyc ylicacid N {
- (6- rretUﬂ@;bIclqigerIZiocna@wi/-lc;lrbényiufmahaiasulfﬁ&ayxhdé, H-i m dazol -2-yl]- 30

-[5
| |t 03( 087304 - 102
oo Usoa) 10548 [4%6{‘204{11 33 t”é‘}lf?éir’rlﬁ%?‘??m%‘?ymg(ﬁ m&?}‘/l)alvfg olr$-Hls- yi -
H-i mi dazol -teyeld[2. 2tn]6¢tsdep[zm%oag}lcpqienzénesmkorﬂann@ecet am de;

4-[4-(5-fluoro-6-met hyl -pyridin yl)-5-1 1,2,4]triazol of

1, 5-a] pyri dirk-G-jpethyl- #OXPn’% ‘&dgwﬂwzqtyp}tzolmr@yb%{@m@thxl-pmdlaﬂeyl) 4H-

- I 1 -

4??%%20?’?%@ %?QI‘*%Y?? 2 Yomtane-1- 7 Ry AT PSSEy | ) - pi per i di ne-1 - ca
rboxylic delSd(34mnihyl- é—oIaerBzdyLkhlgdtcequmﬂzoh{n -Gy en@oinethyBpghidix D-y1$-19-- 2? [

|5- géﬁlzgfni it %Z8Lg]%581§,§cl<§§riﬂlogﬁﬁe Ic]arboxy 1(r:nacq320| 4= yb ) -pyridine; 2- 4
1- (4- chl or N a2 gp854th _pi ] - imiBadolhdA% A a

: p§/r| i ne. 2{? ? f5( benz}gfﬁ?{ﬂdgn]' glygifgqgin?;/(él}ﬁi_b ﬁd Kl ze mﬁgaio'irbdﬁfgi'c'léhéklyl}}

1-(2-ni troaﬁﬁéﬁ‘%‘eﬁet hanesul f onyl ) - pi peridi n-4-yl]-3H imdazol-4-yl }

- pyridi ne; Ldi @xal. - 5-yl - 2-[ ... .

1- (pfrﬁgpane I [4{%65?]{%%31253 J’rltflgérﬁhlgﬁq@g}%aiﬁgﬁlrw-&%@ﬁ-yw } -pyridine; 15

2- { 5- benzobicy8lod2.820bctimey 1 -c&bbiyl{dacidinettgt pht@ny | met hanesul f onyl ) - pi peri di n-

4-yl]- 4-[4-(6-methyl-pyridin-2-yl)-5-quinoxalin-6-yl-1H-imidazol-2-yl]-
bicyclo[2.2.2]octane-1-carboxylic acid;

g-hCT'_"_'-b

T

iC
-[
iC
-[
i
2, | H-i m daz
-[

-bOI\)
- =

po i

4-[4-(6-methyl-pyridin-2-yl)-5-quinoxalin-6-yl-1H-imidazol-2-yl]-

20 bicyclo[2.2.2]octane- 1-carboxylic acid hydroxyamide;
4-[4-(6-methyl-pyridin-2-yl)-5-quinoxalin-6-yl-1H-imidazol-2-yl]-
bicyclo[2.2.2]octane-1-carboxylic acid amide;
N-{4-[4-(6-methyl-pyridin-2-yl)-5-quinoxalin-6-yl-1 H-imidazol-2-yl]-cyclohexyl}-
methanesulfonamide;

25 2,2,2-trifluoro-N-{4-[4-(6-methyl-pyridin-2-yl)-5-quinoxalin-6-yl-1 H-imidazol-2-yl]-

cyclohexyl}-acetamide;
4-[5 -(3-methyl-4-oxo-3,4-dihydro-quinazolin-6-yl)-4-(6-methyl-pyridin-2-yl)- 1H-
imidazol-2-yl]-bicyclo[2.2.2]octane-1-carboxylic acid amide;
N-{4-[5-(6-methyl-pyridin-2-yl)-4-quinoxalin-6-yl- 1H-imidazol-2-yl]-

30 bicyclo[2.2.2]oct-1-yl}-methanesulfonamide;



3H i m dazol -4-yl } -pyridine; 2- { 5-benzo[ 1, 3]dioxol-5-yl-2-

1- (3, 4-di chl oro- phenyl net hanesul fonyl ) - pi peridin-4- yl]-3Himdazol -4-yl }
- pyri di neyo3308mbenzol PCT/US03/10440

1, 3] di oxol -5-yl -5-pyridin-2-yl-1Him dazol -2-yl)-pi peridine- | -carboxylic
20 acid benzyl ester; 4-[4-benzo|

1, 3] di oxol - 5-yl -5-(6-net hyl - pyr|d|30% yl)-1H i m dazol - 2-yl ] - pi peri di ne- 1-
car boxylic acid benzyl ester enzo [ 1, 3]

di oxol - 5-yl - 36 met h I-pyrldln 2-yl)-1 Himdazol-2-yl] -plperldlne- |-
car boxyl i ¢ Ned# 515@11?23} yleayridin-239)-$-qpiobain6{yl- | Bl idhidaail - 2571 -2- [ 1

-(pyridin- Abu%)J &mg_?gr}g&ql ;,]gna\é t)aﬂﬁ![leoe” din-4-yl]-3H imdazol - 4 yl - pyri di ne;

2- { 5-benz oxol
1 (pyrl di n43[4y05n®jdia¥6@muihfybpyﬂxdmm PS5 24 Hriddolof Bls-alpyHidias0f1- 41y ! - pyri di ne;

1_ (3- ? r |b$ Fﬁ%ﬁm&%—dhO%fi’{awry?eélﬁét%%vayc peid aatiylgsteBo 4-yI1] -3
H i miglazol 44(4yl£enko[ﬁp.gﬂio§1bf‘§ yl W‘B@%ﬁ@?@‘iﬁ- éﬂlﬁ%o? g%&?&%{ﬁ%g Oq§b(%®h?enz o[
{

1, 3] di oxol d}/ roxy-5 pyri
pyrrol i di néci ‘barrt@&oprzyloesm; d benzyl ester; 4-[ 4- benzo

g;-aflbglmoé();(%‘s[ﬁ/ h n%oéll 3@9 r%-}@- rfl t(r)]ueney Jt ul%onl}h)l-é?pgr? 12.'4 31] %H 1rr(1:1>c/l§z|o Dl(_axyl b

enz
2-{5- benzolyl} ﬁ}xﬁhlﬁegol 5-yl -2- [1 (3-trifluoronethyl-phenyl net hanesul fonyl)-p
i peridin- %sk/ a) 3H i m dazol -4-y 3 -6-net hyl -pyridine; 2- { 5-benzo]

1, 3] di oxol %/ engofl %]dl%sbéa/rlu@ [1r4 %mrp&wxqmwlmi)mlnermlwwlhmm dazol - 4-

yl ho 6- netlg,ydazgy,j;lygl idife; [5 -benzo [ 1, 3
]d| oxol -5-yl -2-(1-ph enyfrret hanesul f onyl - pi peri di n-3-yl)-3Him dazoi - 10

4-y| ] - 6- methifA-benzol 163 Mdexol-544 PA1E(2anitr¢iphe@yimretianesulfonyl)-piperidin-4-yl]-3H-
-sul fonyl) lfﬂélfﬁél}l 5-(6-net hyl -pyridin-2-yl)- 1H—|mdazo| 4-
yl']-pyridi nl?]f?y? ( Ehoxy benzyl)-am ne; 4-[2-] - (but ane-
| -sul fonyl - fﬂ -paizb, ﬂdi‘bx)él B'yiﬂ(lg (ﬁﬂfﬂéﬁé 'lemfij'l?-p?peYlh)n 3 ARELO 4

yl]-pyridin-2-yl am ne;
1, 3] di oxol YEL-pyriding.q- rret hyI pyr| d| n 2 yl)-1Hi m dazol -2-yl]-

el oL B RS es I IRYTE Fia B PRy
pi peridi n- 3&111}1d8&6114nyl(}1@ynﬂr11é-yl } -6-nethyl-pyridine;
2-{5-benzo[1,3]dioxol-5-y1-2-[1-(3,4- dlchloro-phenylmethanesulfonyl) -piperidin-4-
yl]-3H-imidazol-4-yl}-pyridine;
3-(4-benzo[1,3]dioxol-5-yl-5-pyridin-2-yl-1H-imidazol-2-yl)-piperidine- 1 -carboxylic
20 acid benzyl ester;
4-[4-benzo[1,3]dioxol-5-yl-5-(6-methyl-pyridin-2-yl)- IH-imidazol-2-yl]-piperidine-1-
carboxylic acid benzyl ester;
3-[4-benzo[1,3]dioxol-5-y1-5-(6-methyl-pyridin-2-yl)- 1H-imidazol-2-yl]-piperidine-1-
carboxylic acid benzyl ester;
25 2-{5-benzo[1,3]dioxol-5-yl-2-[1-(pyridin-4-ylmethanesulfonyl)-piperidin-4-yl]-3H-
imidazol-4-yl-pyridine;
2-{5-benzo[1,3]dioxol-5-yl-2-[1 -(pyridin-3-ylmethanesulfonyl)-piperidin-4-yl]-3H-
imidazol-4-yl-pyridine;
2-{5-benzo[1,3]dioxol-5-y1-2-[1 ~(3-trifluoromethyl-phenylmethanesulfonyl)-piperidin-
30 4-yl]-3H-imidazol-4-yl}-pyridine;



4-[2-(1-phenyl et hanesul f onyl - pi peridi n-4-yl)-5-(6-nmethyl-pyridin-2-yl)-1
H 20 i mdazol-4-yl]-pyridin-2-ylfluoride; (4-nethoxy-benzyl)- {

4-[ 5- (6- nwOologlosy4 i di n- 2-yl ) - 2- (1- phenyl met hanesul f onyl - pcparsosiioa4el-yl ) -1
Him dazol -4-yl] -pyridin-2-yl } -amne; 14- [4-benzo |

1, 3] di oxol - 5-yl - 5- (6- net hyl - pyridin 2-yl)-1 Himdazol-2-yl]-

blcyclo[2 2.2]oct- |-yl}-carbamc ?d benzyl ester; 25 2-[5-benzo|

1, 3] di oxol - 5-yl - 2- (1 phenylnethanesu fonyl - pi peridin-4-yl)-3Himdazol -
4-yl]-6-brono-pyridine; 1- 4-[ 4- benzo& )

1, 3] di oxol %L"ygﬁr@o {63 I9eaelB- yﬂ;;lrhmlirmzw “methypyniditaz-ol1)- BHyjin}dapolp2ylldi n-

-yl } -3- fé—@ﬁ'ﬂ})#ﬁ/{%na%ld &%}I %l_e%ge[rél benzol

1,3]d|oxol--y- yl)-1 Himdazol-2-yl]- 30

bi cycl of 2. 2{42u43w11051y3]dgoxm-@4yeﬁy6-nmhylags;em DYIRUHARIGHE- 0GR 51} 04
PCT/ US03/ 10440 2 élg%,e zol 1, 3] di oxol -5yl - 2-

1- ( 2- pheny|“E{3HERA Bﬁalej‘ bi peri din-4-yl]-3H inidazol-4-yl }

- 6- meg hyl - py[5-dedi1 3](1{10)5)139571220 1- (:B’—éﬂﬂi!l'oﬁiiﬁéth?i ﬂengﬁﬂethanes lfonPll) Zplge[ncﬂm-

1- (3, 4-di chl oro- benzenesulfon peridin-4

. 63m§t hyl - | ;ﬂyylﬂ@leemdsqufommb@ngyndlne |
bi c]yc: 8?(2) 225&7 l?l i? ﬁé){% ﬁyihgb“ﬁeny g%@ﬁg$é%%1d€%ﬁé'ﬁ%'mﬂdﬁzﬂl Benzo[

1, 3] di oxol -y}~ ﬁtm&hyﬁpymmwl -pyridin-2-yl)-1 Himdazol-2-yl]- bicyclo

2.2.2] octane: | - d din-2-ylmethyl)-anmide; 4-[4-b
137 ai oxol 5Ly Persop MRy P g tabR B nes oy Bp by ) P pmidatol- |

bi cym of 2. a;‘h@cﬁl@m@_pyﬂ&% .boxylic acid (furan-2-yl nethyl)-am de;
2-[ 5- benzo]

1, 3] di oxol -{8- [QI-[—1'z(b(ll.’@nﬁ‘étﬂﬂéfnaﬂﬂrpfmmm—@yﬂkirKG-meﬂ}}(B—pyh)lmBHyl)mmanmlazdﬂ-gtI ] -

6- net hyl di | - 5-yl
1- ?Eut )e/me iﬁﬁsﬁ* o‘r‘]ﬁg’f‘}g‘y‘??%ﬁ?"f%e“éyﬁl Igf)i(’l?l m d38/.20| 5 yl }
- 6- et hyl - piyf2-fi-(barant 5 - Qﬂﬁoﬁyb@]id?{dlrm%llPSQMetﬁylﬁJynarr{ i—y()er@ﬁx'IBéholM

H i m dazol e-4-suy|.fonyl )-pyrrolidin-3-yl]- 3Himdazol-4-yl
- 6- et hyl - )]/}PHFJAE' }éa‘[ng‘ebenzo[

52 S8 oxo erabendoIaRRRGKSIESNBNEANY I iidia B th iy 3 1 m dazol

1, 3] di oxol -bicyglo[B2(Zectatchicarbyxyliti avi®mpthyl ésték; i mi dazol - 2-yl]- 20

1. 31 di oxol 5y PRl BRI A eSrimeinyl- st nErPie il b Byefiony1)-
piperidin-4-yl]-3H-imidazol-4-yl }-6-methyl-pyridine;
4-[2-(1-phenylmethanesulfonyl-piperidin-4-yl)-5-(6-methyl-pyridin-2-yl)-1H-

20 imidazol-4-yl]-pyridin-2-ylfluoride;
(4-methoxy-benzyl)-{4-[5-(6-methyl-pyridin-2-yl)-2-(1-phenylmethanesulfonyl-
piperidin-4-yl)-1H-imidazol-4-yl]-pyridin-2-yl }-amine;
{4-[4-benzo[1,3]dioxol-5-yl-5-(6-methyl-pyridin-2-yl)- 1 H-imidazol-2-yl]-
bicyclo[2.2.2]oct-1-yl}-carbamic acid benzyl ester;

25 2-[5-benzo[1,3]dioxol-5-yl-2-(1-phenylmethanesulfonyl-piperidin-4-yl)-3H-imidazol-
4-yl]-6-bromo-pyridine;
1-{4-[4-benzo[1,3]dioxol-5-yl-5-(6-methyl-pyridin-2-yl)- 1H-imidazol-2-y] -piperidin-
1-yl1}-3-phenyl-propan-1 -oné;

N-{4-[4-benzo[1 ,3]dioxol-5-y1-5-(6-methyl-pyridin-2-yl)-1H-imidazol-2-yl]-

30 bicyclo[2.2.2]oct-1-y1}-C-phenyl-methanesulfonamide;



bi cycl o[ 2. 2. 2] oct ane- 1-carboxylic acid butylam de; 4-[4-benzo|

1, 3] di oxol -5-yl -5-(6-nethyl -pyridin-2-yl)-1Him dazol - 2-yl] -

bi cycl o[ 2v@.02bgsbeane- 1-carboxylic acid isopropyl am de; 2BCHA[SA3/amzol

1, 3] di oxol - 5-yl -5-(6-net hyl - pyridin-2-yl)-1Hi m dazol -2-yl] -

bi cycl o[ 2. 2. 2] oct ane-1| -carboxylic acid (3-imdazol -1-yl-propyl)-amde; {
4-[ 4- benzo| 1,3]dioon-5-y|-5-(6-nﬁbhyl-pyridin-2-y|)-1 H i m dazol - 2-yl ] -
bi cycl o[ 2.2.2]oct-1-yl }-pyrrolidin=1-yl-methanone; 4-[4-benzo|

1, 3] di oxol - %@éG met hyl - pyri di n- 2- yI)-lH-lnldazoI 2-yl]- 30

bi cycl of 2. 2- ﬁ/bem b3]dlmcs&f5b)dx2f[1| -@-plsingl-ethendsyl famyl}ipipedMinOBH ) FIB04 - 105

PCT/ US03/ 1 44 __ 3 |0on 5-yl-5-(6-nethyl-pyridin-2-yl)-1
H i m dazol qgﬂgﬁlkﬁlﬁﬁ ¥/1I%Ynl e { 4-[4-benzo|

1, 3] di oxol -B{ %ex‘fzo{ﬁsmtﬂwswﬂw [1d{34-dichloko-behkenBdulRaph -pRperidin-Riypesidi n- | -
yI } -(4-fl.uqro- ghen I) rrethanone 5 N-{4-[4-benzo|

1, 3] di oxol -1BUGazoE4yAl-Gumethyl-pyFidingi n- 2- yI ) - 1H- i mi dazol - 2-yI ] -

I | gt d 4-[4-b
D G o ool et db iRt Y5 e AR I S 1 ALDEa fnd- L 4- benzel
of Cﬁfgf’%zlzmgmgz Z]OCtﬁ]'nﬂmm ot o0 romrhaare, lgoﬁg. sting of
0
4-[ 4- (4- benz@fbefzgﬁg%gwépl’gy% : "BVF‘V%P ‘é '?FYIE ﬁﬂ%ﬁ&@g’kgr)’b yl ) - pi peri di n-
| - sul fOn)Hn]:ycthBZCB]Gctaﬁ?d dcasbok Plidan rldm -2-ylmethyl)-amide;

1, 3] di oxol - 5- I-Z-E - phenyl met hanesul f'onyl - pper|d|n4yl)-3H-|mdazoI
4-yl1-pyri d-HKisbenzgl 1 3]d10xo -5-yl-5-(6- rnethyl—pyrldln -2-yl)-1H-imidazol-2-yl]-

2- 151(j)enzo[b1¢y%](q57_9 1)ct§ne¥i-c%fb%}¥) é)%t“?&ﬁ a%l]z;y nfné? lg)am? er| din-4-yl]-3Himd

azol -4- vyl - pyri enzo 0X0
1- (3, 5-di cra Eﬁrbsxphisln?y]umbhamh(ﬂfmaya@esmmgmpgmhdm Yi)- mdxmmh@tamylﬂ yl

} pyrldlne nzo[ 1, 3] di oxol - 5-yl - 2-
1-(4-fluoro- Bﬁgkb Hﬁnesulfonyl) plperldln 4-yl]-3H 20 imdazol-4-yl)

- pyri di ne; 2{5-befzopEeBRE@ixol-5319-AX@htahe thﬁfoh 1)- pyrrolldln 3911 3H. jmidazol-4-

1- (2- phenyl - et hanesul f onyl ) -'pi peri din-4 § azor- -ylnﬂ - pyridine;

2-f 5- benzofl}-¢;metylopsidimey| - 2- .

il-b)(/ P?’.‘{i : ﬁien 22{:_?' g IFEE Ggﬁlﬁﬁi& f50ﬁ>2' [)1 (Fil rggﬁl&piﬁ-lmlgaz]ol h-sulfony qgfrl‘o_lidcfl-ir}ig—)}l]—

1, 3] di oxol -3-yhid2zdl Y4-pl elettsl-paridiae; f onyl - pi peri di n-4-yl)-3Him dazol -
2-[5-benzo[1,3]dioxol-5-yl-2-(1-phenylmethanesulfonyl-pyrrolidin-3-yl)-3H-imidazol-
4-yl]-6-methyl-pyridine;
4-[4-benzo[ 1,3]dioxol-5-yI-5-(6-methyl-pyridin-2-yl)-1 H-imidazol-2-yl]-

20 bicyclo[2.2.2]octane- 1-carboxylic acid ethylamide;
4-[4-benzo[1,3]dioxol-5-yl-5-(6-methyl-pyridin-2-yl)- 1 H-imidazol-2-yl]-
bicyclo[2.2.2]octane-1-carboxylic acid butylamide;
4-[4-benzo[1,3]dioxol-5-yl-5-(6-methyl-pyridin-2-yl)- 1H-imidazol-2-yl]-
bicyclo[2.2.2]octane- 1-carboxylic acid isopropylamide;

25 4-[4-benzo[1,3]dioxol-5-yl-5-(6-methyl-pyridin-2-yl)- 1H-imidazol-2-yl]-
bicyclo[2.2.2]octane- 1 -carboxylic acid (3-imidazol-1-yl-propyl)-amide;

{4-[4-benzo[1 ,3]dioxol-5-yl-5-(6-methyl-pyridin-2-yl)- 1H-imidazol-2-yl]-

bicyclo[2.2.2]oct-1-yl}-pyrrolidin-1-yl-methanone;
4-[4-benzo[1,3]dioxol-5-yl-5 -(6-methyl-pyridin-2-yl)-1H-imidazol-2-yl}-

30 bicyclo[2.2.2]octane-1-carboxylic acid diethylamide;



4-yl]-6-nmethyl-pyridine; 2- { 5-benzo[ 1, 3]dioxol-5-yl-2-]

1- (3, 5-difluoro-phenyl net hanesul fonyl ) - pi peridin-4-yl]- 3Him dazol -4-yl }
- pyri di new023/04738+ benzo[ 1, 3] di oxol -5-yl-2-] PCT/US03/10440

1- (pyridi n-2-yl met hanesul fonyl ) - pi peridin-4-yl]-3H 30 imdazol -4-yl }

- 6- et hyl - pyridine; WO 03/087304 -106 PCT/US03/10440 2-[5-benzo|

1, 3] di oxol - 5-yl - 2- (1- net hanesul fon)ﬂ)5 pi peridin-4-yl)-3Himdazol -4-yl]-6-
met hyl - pyri di ne; 2-[5-benzo] )

1, 3] di oxol {1 et hanesul f onyl - pi peri di n-4-yl)-3H i m dazol -4-yl]-6-
n‘et hyl - pyr Aj[%benzg 1,3]dioxol-5-yl-5-(6-methyl-pyridin-2-yl)-1H-imidazol-2-yl]-

2-{5- benzo[c} g*}%lﬂ] 5-yl-2-[1-(propane-|-sul fonyl)-piperidin-4-yl]-3Him
dazol pyridine; 2- { 5-benzo[ 1, 3]dioxol-5-yl-2-f

1- (but ane {|4 [4Shdnfz0[ﬂy3])ltoﬂbpi'-5ri QJ(&TﬂctU)‘l]pgrﬁHr -D )dﬁFIthﬂazol 2-yl]-piperidin-1-
yI } - 6- net hyl %/I’I di ne; benzo[ 1, 3] di oxol - 2-
1- (pyri di nY: élg @P%P@M])f%ﬁwnﬁi peridin-4-yl]- 3H— 10 i mi dazol -4-yl }

- 6- hyl
R TP et
- 6- net hyl expdme pyhidinzéyl-ineBjadeanfonamide; agd [

}6( ?TEtShS: f ll\??484 (ﬁgrﬁ'&l ?5§)L'ilg ?&Xlez y?lp?/glc’hlndZI-gl)élll-}/lnn-dagol_l'_ZI ;R]-dazm Ay

2-{5- benzo[blcyaldllzambctﬁ %’ﬂ} 222 b Ariflbdrooieb@nga- sul f onyl ) - pi peri di n- 4-y1] - 3H |
m dazol - 4-yl -6-net hyl -pyridine; 2- { 5- benzo[ 1, 3] di oxol -5-yl -2-
1-(1- et hyl - 1H-|mdazole4sulfonyl) piperidin -yl]- 3Himdazol -4-yl }

- 6- h
2 O Y8 e ol und of ot P £ ot B, sBieXied Fiy ths group gasistingofy |
- 6- net hyl - ﬁyﬁr(drbmzo[l‘ll—3]d14;xolf§1-yb§-lpyﬁﬁm-2 -yl-1H-imidazol-2-yl)-piperidine-1-

1, 3] di oxol met hyl -pyridin-2-yl)-1 Himdazol-2-yl]- cycl ohexyl }
- C- phenyl - nglt%r%ggéﬂzﬂfrf’a? ‘de; butane-1-sul fonic acid {4-[4-benzo|

1, 3]di I I
L a]m :jgxoz gs[mezéo[g@ggﬁszggw Xpyf(l-‘?ﬂh@ﬁﬁn%{h)anéﬁlfohw Lotpein 4=y BHEHGhEXY

3] di oxol - 549¥1l-Byxidinget hyl - pyri di n- 2-yl) - 1Hi ni dazol - 2- yl]- cycl ohexyl }
13018 ool Ze 3T EBLEHRAERHL b IESTH dBarat o FRIGHD Pinetianet - Pimidrerctonyt ).
-am de; yl} pyrldlne
2-{5-benzo[1,3]dioxol-5-yl-2-[1 -(3,5-dichloro-phenylmethanesulfonyl)-piperidin-4-
yl]-3H-imidazol-4-yl }-pyridine;
2-{5-benzo[1,3]1dioxol-5-yl-2-[1 -(4-fluoro-phenylmethanesulfonyl)-piperidin-4-yl}-3H-
20 imidazol-4-yl}-pyridine;
2-{5-benzo[1,3]dioxol-5-yl-2-[1 -(2-phenyl-ethanesulfonyl)-piperidin-4-yl]-3H-
imidazol-4-yl }-pyridine; _
2-{5-benzo[1,3]dioxol-5-yl-2-[1 -(pyridin-2-yl-methanesulfonyl)-piperidin-4-yl]-3H-
imidazol-4-yl}-pyridine;
25 2-[5-benzo[1,3]dioxol-5-yl-2-(1 -phenylmethanesulfonyl-piperidin-4-yl)-3H-imidazol-
4-yl]-6-methyl-pyridine;
2-{5-benzo[1,3]dioxol-5-yl-2-[1-(3,5 -difluoro-phenylmethanesulfonyl)-piperidin-4-yl]-
3H-imidazol-4-yl}-pyridine;
2-{5-benzo[1,3]dioxol-5-yl-2-[1 ~(pyridin-2-ylmethanesulfony!)-piperidin-4-yl]-3H-
30 imidazol-4-yl} -6-methyl-pyridine;



1-net hyl -1 Hi m dazol e-4-sulfonic acid
{4-]4-benzo[ 1, 3] di oxol -5-yl -5-(6-nmethyl- 30 pyridin-2-yl)- 1

H i m dazovoasgsiecycl ohexyl } 7am de; WO 03/087304 -107 PETHWS0O810k@140
4-[4-benzo 1,3]dioon-5-y|-5-(6-nethy|-pyridin-2-y|)- 1H i m dazol - 2-yl ] -
bi cycl o[ 2. 2. 2] oct ane- 1-carboxylic acid; 2-{ 5-benzo[ 1, 3]dioxol-5-yl-2-]
1- (t hi ophene- 3-sul fonyl) - plper|d|n166yl] 3H i m dazol - 4 yl }

- 6- net hyl - pyrldlne 5 4-[4-benzo|

1, 3] di oxol - 6-ethyl-p r|d|n )-1H i m dazol - 2-yl ] - pi peri di ne-

car boxylic 2& 'EF”B@ %Jldloégl é'r 2{(1@fmallﬁéﬂiw[yl-Plpeﬂdm-4-yl) 3H-imidazol-4-y1]-6-

1, 3] di oxol -Raiii= t hyl - pyr|d|n2yl) 1 Himdazol -2-yl]-
bi cycl o 2. 2. e2 ilcqry‘d?nerm - et hanol ; 4-[4-benzo]

1, 3] di oxol -EESybexﬁe(l&]mws-ymraehtmm@smfohyn:piﬁen@mdayglﬁﬂxmidhzolmyu 6-
b| cycl o[ 2. 2, thcict ane- | -carboxylic acid amde; 2- { 5-benzo]
1, 3] di oxol I% YRy % (pr opane- 2- sul f onyl ) - pi peri di n- 4-yl ] - 3Hi mi dazol - 4-

y|}56rret235bmzbﬁ3 [y-ob -4-y]1-3H- 4.
1, 3] di oxol - 5Yy1 5. E ”ﬁ”“’i‘s-’ﬁ%?ﬁ(ﬁ’ﬁ‘{"f S ysulfopyl)ypipgridin-4-ylL 3i-imjdazol.4-

[2.2.2] octYéhémfrthylc@sfrtsbmﬁtr. le; 15 2 [5 benzo|
32 31 0l ool 2orstberto it G STRLNANBRUGL G1h Rl B Sl 4 A 3hidaze 82! -
1, 3] di oxol y$}—94mc3hfl€pymhrlwl -pyridin-2-yl)-1 H-| m dazol -2-yl]- bicyclo
. 2.2 | f de; N 4-benzo|
23 ai oxol 5Ly erop B S PHOGU Ay metpanepy Brpuzzerydq: 4-gD3H-

bi cyr) o[ 2. Im&dae6t 4t yg}ne@,)nyl{ idiga: 2- yl - met hanesul f onani de; { 5-benzo]
1, 3] di oxol | -2 J[VA[] H-tetrazol’ 5-yl)-bicyclo[2.2. 2] oct - I-yI] 3H

i ni dazol - 4 _2y{5y l])enzg hﬂpml—é%ﬂeﬁk@ynm -4-yUndtHanesauri fomlyl)-piperidin-4-yl]-3H-
o cycl of 2. 3P Eae YL FRBEIHE "5 Y1) Spnene- 2- qulfoni & foi d
;{ fn ([j;lzglenzdf{Slberﬁ])ﬂl 33]‘&2(0125552&;1 ggtl f(@-ﬁfciﬁﬂlhyﬂ}v I_Slfhyﬂhéihzafe)!ﬁl}onjyﬂ‘plpendm-4 yl}-
1-met hyl - | - i) S Ry pidiee o
L1 e o Aoy ok - R e AR ko imirah o o
{4-]4- benzéfyl{ 63rpdrihgkpymﬁnq/,| -5-(6- met hyI pyridin-2-yl)-1H 30
I m dazol - 2y[I 5] be%%éﬁci]ﬁ ox0125 yl-%c[tl (} rgeth;l IaI-rI]:'n%?daZ(\)/gfgflg)%;S0p1per1d1n—4 -yl]-
3H-imidazol-4-yl}-6-methyl-pyridine;
2-{5-benzo[1,3]dioxol-5-yl-2-[1-(5 -methyl-isoxazole-4-sulfonyl)-piperidin-4-yl]-3H-
20 imidazol-4-yl}-6-methyl-pyridine;
N-{ 4-[4-benzo[1,3]dioxol-5—yl-5—(6-methy1-pyridin-2-yl)—lH-irnidazol-Z-yl]-
cyclohexyl}-C-phenyl-methanesulfonamide;
butane-1-sulfonic acid { 4-[4-benzo[1,3]dioxol-5-y1-5-(6-methyl-pyridin—2—yl)-1H-
imidazol-2-yl]-cyclohexyl }-amide;
25 N-{4-[4-benzo[1 ,3]dioxol-5-yl-5-(6-methyl-pyridin-2-yl)- 1H-imidazol-2-yl]-
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thiophene-2-sulfonic acid {4-[4-benzo[1,3]dioxol-5-y1-5-(6-methyl-pyridin-2-y1)-1H-
imidazol-2-yl]-cyclohexyl }-amide;
1-methyl-1H-imidazole-4-sulfonic acid {4-[4-benzo[1 ,3]dioxol-5-yl-5-(6-methyl-
30 pyridin-2-yl)-1H-imidazol-2-yl]-cyclohexyl }-amide;
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3] di oxol -5-y1-5-(6-nethyl -pyridin-2-yl)-1Him dazol - 2-yl ] -
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3] di oxol - 5HFFEl é Ziestangr L-earbomitrifes2- y1 ) - 1H- i mi dazol - 2-yl ] -pi peridin-1- yl

}- (35chl or o-Bhenydi-1BLRGR0E: - B _piperidi imi

4-[ 5-benzo| 1[,@3] o 03{7&5@;5)216% é-ﬁ henpyimethanesulfonyl-piperidin dsyly 3Hrimidazoly - oy |
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N-{4-[4-benzo[1,3]dioxol-5-yl-5-(6-methyl-pyridin-2-yl)-1 H-imidazol-2-yl]-
bicyclo[2.2.2]octane-1-carbonyl } -methanesulfonamide;
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N-{4-[5-(6-methyl-pyridin-2-yl)-4-quinoxalin-6-yl-1 H-imidazol-2-yl]-
bicyclo[2.2.2]oct-1-yl}-methanesulfonamide;
N-{4-[5-(6-methyl-pyridin-2-yl)-4-quinoxalin-6-yl-1 H-imidazol-2-yl]-
bicyclo[2.2.2]oct-1-yl}-acetamide; and

15 4-[4-(5-fluoro-6-methyl-pyridin-2-yl)-5-[1,2,4]triazolo[1,5-a] pyridin-6-yl-1H-

imidazol-2—yl]-bicyclo[2.2.2]octane-1—carboxylic acid methyl ester.

34. A pharmaceutical composition comprising a compound of claim 1 and a

pharmaceutically acceptable carrier.

20
35. A pharmaceutical composition comprising a compound of claim 31 and a
pharmaceutically acceptable carrier.
36. A method of inhibiting the TGFp signaling pathway in a subject, comprising
25 administering to said subject an effective amount of a compound of claim 1.

37. A method of inhibiting the TGFB signaling pathway in a subject, comprising

administering to said subject an effective amount of a compound of claim 31.

30 38. A method of inhibiting the TGFB type I receptor in a cell, comprising contacting said

cell with an effective amount of a compound of claim 1.
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A method of inhibiting the TGFB type I receptor in a cell, comprising contacting said

cell with an effective amount of a compound of claim 31.

A method of reducing the accumulation of excess extracellular matrix induced by
TGFB in a subject, comprising administering to said subject an effective amount of a

compound of claim 1.

A method of reducing the accumulation of excess extracellular matrix induced by
TGFB in a subject, comprising administering to said subject an effective amount of a

compound of claim 31.

A method of treating or preventing fibrotic condition in a subject, comprising

administering to said subject an effective amount of a compound of claim 1.

A method of treating or preventing fibrotic condition in a subject, comprising

administering to said subject an effective amount of a compound of claim 31.

. The method of claim 42 or 43, wherein the fibrotic condition is selected from the group

consisting of scleroderma, idiopathic pulmonary fibrosis, glomerulonephritis, diabetic
nephropathy, lupus nephritis, hypertension-induced nephropathy, ocular scarring,

corneal scarring, hepatic fibrosis, biliary fibrosis, pulmonary fibrosis, acute lung injury,
post-infarction cardiac fibrosis, fibrosclerosis, fibrotic cancers, fibroids, fibroma,

fibroadenomas, and fibrosarcomas.

A method of inhibiting metastasis of tumor cells in a subject, comprising administering

to said subject an effective amount of a compound of claim 1.

A method of inhibiting metastasis of tumor cells in a subject, comprising administering

to said subject an effective amount of a compound of claim 31.
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A method of treating carcinomas mediated by an overexpression of TGFp, comprising
administering to a subject in need of such treatment an effective amount of a compound

of claim 1.

A method of treating carcinomas mediated by an overexpression of TGFB, comprising
administering to a subject in need of such treatment an effective amount of a compound

of claim 31.

The method of claim 47 or claim 48, said carcinomas being selected from the group
consisting of carcinomas of the lung, breast, liver, biliary tract, gastrointestinal tract,
head and neck, pancreas, prostate, and cervix, multiple myeloma, melanoma, glioma

and glioblastomas.



