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I nvention The invention relates to novel, pharmaceutically active,

het erocyclic 10 compounds, nore particularly imdazol e conpounds, and

met hods of wighkdgosbdsem to treat or prevent disorders angcgangdiosioenss nedi at ed
by the histam ne H4 receptor. Background of the Invention 15 Hi stam ne was
first identified as a hornone (Barger, G and H H Dale, J. Physiol.
(London) 1910, 41:19-59) and has since been denonstrated to play a major
role in a variety of physiological processes, including the inflanmatory
"triple response” via H, receptors (Ash, A S.F. and H O Schild, Br. J.
Pharmac. Chenot her. 1966, 27:427-439), gastric acid secretion via H2
receptors (Black, 20 J.W et al., Nature 1972, 236:385-390), and
neurotransm ster release in the |VEDAZQLE COMROYND®BStem via H3 receptors
(Arrang, J.-M et al., Nature 1983, 302:832-837) (for review see HIIl, S.J.
et al., Pharmacol. Rev. 1997, 49(3):253-278). Al three histam ne receptor
subtypes have been denonstrated to be merrbers of the superfamly of G

pr ot ei n- coupl ed recept ors 25 (Gantz ei1t Proc. Natl. Acad. Sci.

U S.A 1991, 88:429-433; Lovenberg, —-‘f'ﬂ.w—eek“—%ﬂﬂﬂ Mol . Phar macol . 1999,

55(6):1101-1107; Ya”ﬁiﬁlhf/@tloh/lrelefes% novel, %h@ﬁnad&&tldallyé@m h&@kocy&llcs A. 1991,
88:11515-11519). There are rﬁﬂ\{ [¥ q itional func of hi stam ne that
have been r éor gegpoyngs, R rRME 3" d@ﬁgé?ecﬁﬁ‘g% ap H}‘Pf‘ 9dsQ USIRr  exanpl e,
in 1994, Rai bl etitim &) tread @Apraséritafistrddriiahd Séhditichs additte @ Bl tHa- stamine H,

nmet hyl hi st am ne coul d activate calciumnobilization in uman eosi nophils
(Raible, D.G ef®%PP" Am J. Respir. Crit. Care Med. 1994, 149: 1506- 1511).
These responses were bl ocked by the H3-receptor antagonist thioperam de.

However, R-a-nethyl histam ne was si gnl fi Eaan I ﬁ | ess 1 WD 2005/ 092066
PCT/ US2005/ 009715 potent than hi not consistent with the
i nvol verrent 1gf knovernsid&mieawe@tu@f idg htiffey 2 % hoTrIﬁeh@tEwrger Baiahd el.1etDaé,.
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a major role in a variety of physiological processes, including the inflammatory
“triple response” via H, receptors (Ash, A.S.F. and H.O. Schild, Br. J. Pharmac.
Chemother. 1966, 27:427-439), gastric acid secretion via H, receptors (Black,

20 J.W. et al, Nature 1972, 236:385-390), and neurotransmitter release in the
central nervous system via Hj receptors (Arrang, J.-M. et al., Nature 1983,
302:832-837) (for review see Hill, S.J. et al., Pharmacol. Rev. 1997,
49(3):253-278). All three histamine receptor subtypes have been
demonstrated to be members of the superfamily of G protein-coupled receptors

25 '(Gantz. I. et al., Proc. Natl. Acad. Sci. U.S.A. 1991, 88:429-433; Lovenberg,
T.W. et al,, Mol. Pharmacol. 1999, 55(6):1101-1107; Yamashita, M. et ai.,
Proc. Natl. Acad. Sci. .U.S.A. 1991, 88:11515-11519). There are, however,
additional functions of histamine that have been reported, for which no receptor
has been identified. For example, in 1994, Raible et al. demonstrated that

30 histamine and R-a- methylhistamine could activate calcium mobilization in
human eosinophils (Raible, D.G. et al., Am. J. Respir. Crit. Care Med. 1994,
149:1506-1511). These responses were blocked by the Hs-receptor
antagonist thioperamide. However, R-a-methylhiétamine was significantly less
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Most recently several groups (QOda, T. at al., J. Blot Chem 2000, 5
275(47):36781-36786; Liu, C. et al., M. Pharmacol. 2001, 59(3):420-426;
Nguyen, T. et al., M. Pharmacol. 2001, 59(3):427-433; Zhu, Y. et al., Mot.
Phar macol . wO0dos0a9¢63) : 434-441; Morse, K L. et al., J. RBoarusasshoo7isxp. Ther.
2001, 296(3):1058-1066) have identified and characterized a fourth histam ne
recept or subt ypeptenhthahihistzoiept which Was sora@oeiptent withs the iBGIvammentof odwh seven

10 transnenbran u 409 (N hom)l ogy
to the b ot am nesiEb P sEbEpes) PhEglE SERICY FiibPoleRBE b once =

primarily | ocanedkl |hrstamteelne<aapmr oinlwshéprmlsctlmitvms nog- rﬁxpom&ﬁ;eahdaﬁongﬂﬁat er

t oo (infra) ERbiocEntlSorPR b (Goa BBl db Pl i 300l 200a, o
305(3):1212- 522275(415363&8:1&86'686311_“ Csemlew etharrabcat xam0e S59(0)4 20+-426;

| mmunoconpet ent el | S t e w th the

regul atory func 8}’1%” E?Ist %Péar %gbf‘?ﬁu"ﬁgg%g‘bgd% L, Mgk o ogi cal
act [ ?/i tyI of h: Smm’rﬂﬁ:dl mO’OhlGSQZ(BMSE%tMQfMOr%’(U«]Dleﬂgy_ ?W};fﬁ&&dlmm%ldl seases
is closely rela C .response . its eri ous
effects, such aéggh%ﬁ}ﬂdpgé- de@/&?\‘fe ‘d?rﬁg?d 8?98 qra‘ftﬁﬁz‘?%‘ %&Hﬁ%‘i%ﬁ’?’”eresponse
i ncl ude physi Calrecébtdfﬂshﬁttyp@ﬁhé Haeédedtongmus &wéa)o; iscd1890 aminosddidngbwdn-on,

i nfection, 3§d L nvasio ore [

b anmatory [ se is
char act or 238 byESTHRCrRE: B8RP iR avcop e b dneBE L A OB e oo
function, or a mmblmaamma foretém&e In 2éntidssto-the Hh rdﬁpgfr,amublatslpmmarlly
(exocytosis) re | st am pe ads to an tory response that
may be initiall %&r% et?rFTeg‘ tﬁ rgc %r 'ﬁﬂmgsseﬁﬁﬁfef?%gg‘(ﬁ%e'ﬁl and flare
reaction. A w deosdﬁdsprﬁltsyandfmasmmphmgm@athe&tdllﬁ,lds repoitediby Lialet ax geffe or
anti bodi es) and _n OL % . Re L cal )53 L. tﬁ y cause the
activation, recFU&F‘ﬁ\hﬁﬁrla et 89&%7%{}1 %?@{or 2 erg%&%a ?g@elﬁl ,‘@E@t 30 cel |
activation ipit Bat:mseaifIuterpgaferehhﬁl)expneéi;uarmtrmhundcb&mmSeusv\klilsclmi nturn
cause the recruitmsgo of o iﬁt ‘iﬁ"ﬁ or ‘gt f t hat fu[jﬁher contrlsHte to the
i nflammatory reSFERGES IRE ARSI Moy dRep HP o SLIMS B iR MO o 2
WD 2005/ 092066 Pﬁiﬁbhﬁ%ﬁ@BhﬁDQ?lS secretion, and the histam ne H3 receptors
affect neurotransm t/I‘\glolorgel"cla ggtﬁ/lty of hlgamlne in the context of immunology and
autoimmune diseases is closely related with the allergic response and its
20 deleterious effects, such as inflammation. Events that elicit the inflammatory
response include physical stimulation (including trauma), chemical stimulation,
infection, and invasion by a foreign body. The inflammatory response is
characterized by pain, increased temperature, redness, swelling, reduced
function, or a combination of these.
25 Mast-cell de-granulation (exocytosis) releases histamine and leads to an
inflammatory response that may be initially characterized by a histamine-
modulated wheal and flare reaction. A wide variety of immunological stimuli
(e.g., allergens or antibodies) and non-immunological (e.g., chemical) stimuli
may cause the activation, recruitment, and de-granulation of mast cells. Mast-
30 cell activation initiates allergic (H¢) inflammatory responses, which in turn
cause the recruitment of other effector cells that further contribute to the

inflammatory response. The histamine H, receptors modulate gastric acid



central nervous system Mbdul ation of H4 receptors controls the rel ease of
inflammatory nediators and inhibits | eukocyte recruitnment, thus providing
the ability to 5 prevent and/or treat H4-nedi ated di seases and conditions,
i ncl udi ng tweasheber i ous effects of allergic responses PETAIS2@05/009715

i nfl ammati on. Conpounds according to the present invention have H4 receptor
nodul ating propeetratimn, anCheplustaténealdcreceptng aftect heirpirarsenitteriralees indne have

| eukocyt e recrw& équr\)oU%]E)bét ng properties. Conpounds according to the
present inventi on ave an i nflammatory properties. Exanpl es of

t ext books on t he subjledulat@n of il recapiars control thedele@se bi inflardmatory and R

Snyder man, nflﬁ[gra '.c rJ NGl . a Lnical r s, 3rd

Edi tion, (Lippi ncg{a{térg\%pﬂ ?}@Ség'{}%?F\i‘Fﬁés‘f%'Bﬂ‘%‘Tqa@‘e% BL‘%"%&J,'”QE@ ﬁnl&}% Stvrtinova,

V. et aI 51 npteaventeridéor teatiHk-enedliated degdsep dyd icohditignsPinchudingltes of Dseases

15 (Text book for C C P 99 il

Text book O I\/e el%/Fﬁ ugfté%ttyg%] er%%pé(cs&gﬁgs%{ ﬁ%é?ﬁ'awégéﬂyeeﬁé’gﬁés and

St eadmans Medi aadoring ta thaa:rrqseankrgrooUmde & deqeplar evodubdtiay ipadpeoties.

i nfl ammati on angd _condi h infl t din

articles such ag {’}?8“'%"5?1 %)éc?):\%“{r'l ?Hre\%aténven%gﬂg\?éqﬁ Q%%zre%ﬁ’f 526 852;

Tracey Natntnrbatur@&ﬁapern@ﬂ (B&chﬂ,ﬁr@ls aCcarding s thelprbberdiiroeAtionVidavie, anhilat ur e

2002, 420 838 8% 3% é&,)nf ture 2002, 420:868-874; Benoist, C. and D.
gEMaJY P

Mat h| S, Weiner, H L and D.J. Sel koe, Nat ur e
2002, 420 879-884; CE)tmmlesJoftNabwleon%@zubjéamfaﬂlénﬁaa’ﬂpnﬁiﬁcmjdmmm JD. Nature

Medi ci ne 2002, § 1-1217. 25 mm}_I,Lon here ref

response that dg{}%ﬁ)ﬁgy {mgn I@d‘?@@&t 'J;LB% o6t e egrﬁn Wéﬁaéggrée’g(%ﬁl h in turn
i s caused by at Ediast L:ppeacoﬁWuhmrlne& WEboasrpHrﬂadejphla,ths)stt\l BtvrtinavaeV. et

i mmunol ogi cal st on is due to

any one of a pl ﬁ!’aqﬂ?(/n qlonongl Vs astR%hhygglogéfgﬂgf'fﬂgf8@&'35%%, chronic

obstructed p&l mifexttyolifareMedicd| ShikiBNts, Aaadmmio Sress; 0895, Ced:ileejrwt 6é)d?mkt hritis,
o e sl er ol gl MR R SR TR ©
aut oi nmmune t hyr Medicdi Ilenmexw i mmune- nedi at ed (al so
Background and review material on inflammation and conditions related
with inflammation can be found in articles such as the following: Nathan, C.
20 Nature 2002, 420:846-852; Tracey, K.J. Nature 2002, 420:853-859;
Coussens, L.M. and Z. Werb, Nature 2002, 420:860-867; Libby, P. Nature
2002, 420:868—874; Benoist, C. and D. Mathis, Nature 2002, 420:875-878;
Weiner, H.L. and D.J. Selkoe, Nature 2002, 420:879-884; Cohen, J. Nature
2002, 420:885-891; Steinberg, D. Nature Medicine 2002, 8(11):1211-1217.
25 Inflammation herein refers to the response that develops as a
consequence of histamine release, which in turn is caused by at least one
stimulus. Examples of such stimuli are immunological stimuli and non-
immunological stimuli.
Inflammation is due to any one of a plurality of conditions such as
30 allergy, asthma, chronic obstructed pulmonary disease (COPD),
atherosclerosis, rheumatoid arthritis, multiple sclerosis, inflammatory bowel
diseases (including Crohn'’s disease and ulcerative colitis), psoriasis, allergic
rhinitis, scleroderma, autoimmune thyroid diseases, immune-mediated (also
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3 WD 2005/ 092066 PCT/ US2005/009715 known as type 1) diabetes nellitus and
| upus, which are characterized by excessive or prolonged inflanmtion at
sone stage of the disease. Other autoimmune diseases that lead to

i nfl anmat i opohesloskdes Myast heni a gravi s, autoi mune neurp@aidab@Beo7sdICh as
Quillai n-Barre, autoimmune uveitis, 5 autoimune henolytic anem a,
per ni ci ous anenkagwaas biper) @abetasmoetitaTgridippus, a/hidhearp(nhaﬂactelritm byis,

anti - phosphol ipid s | t| ) anul onmat osi s,
Bencel i seas8 CRoM el P eRaariABTieLsoHE Seff ol {8 Giagh, ER T oo,
primary bili ary aaioiminose siseasdschamead:tolmf{aatmation incladet Miyastverda gmpisori tis and
orchitis, autoi ne di sease o ol itis

der mat orry05| ti S%HBWHQ? 88&"?8?‘}3&?&?Hcﬁésefgﬂkﬁ‘géi”%rﬁ?ﬁ"agl érm ﬁﬁmdyl itis, and
Sj ogren's sysgdr ama:mxﬁegahdnnngtut hueaermaspﬁrmamds enarhidf awoinofhundg nf | ammat i on,

i nflammatory di geases amat i ses or conditions

i ncl ude, but ar rﬂ@Eocfy??]qe[néad t?eroralcqj{%éFE Fgﬁ?}??‘f’@‘?{ SHI9ramgi EaSCPIH'tdfeﬁmratl on,
and chroni c i nf badmad Wagendrs @ah@dnatetlerwmet;s &B&Seﬂd@ﬁnﬁhﬁtlahed)ehfbhﬁisn by
reference. Summary of t on. The nventhl on f atures a CP ound of

formula (1) or PPTPNIYEE Vgg?'/ﬁ?’/ °FE‘f'maﬁib' Ty chgpis; ad ?é@”“#"“ei‘epa R 6
N ~ X RZJ~ || NadtofhisGne obbhfiRs an&ofdhlﬁsl-édﬂam%ne(dls)eaéé b) thezﬁiremeglenm Wi s
i ndependent |y from ot her nber and subs SSI nrrent S
o P hdepandint POV HER=REwRars SherltiPpalie. S HasPsRon or cro:
Y is, i ndependespdndyfitisy ana Sheremesipairordd) dREgHSIhG tHeedrisetand gvommiohsf 0, NR1O,
inflammation, inflammatory diseases or inflammation-mediated diseases or
conditions include, but are not limited to, acute inflammation, allergic
inflammation, and chronic inflammation.

15 Cited references are incorporated herein by reference.

Summary of the Invention

The invention features a compound of formula (1) or (I1):

RB R7 RG

H7
R R Y—Z  N-R® 0 Y—Z>_<N—RB
R1IN B /_—<R5 \_e/)” j: o —\—< 5 ),

N
\ ./ O \ /W R
R N X R2 N
H H 3 R?

" ) n
20 wherein '
W is, independently from other member and substituent assignments, N or
CR% |
X is, independently from other member and substituent assignments, N or CR%
Y is, independently from other member and substituent assignments, O, NR™,
25 or CRR'";
Z is, independently from other member and substituent assignments, N or
CR'%
n is, independently from other member and substituent assignments, 0, 1, or 2;



25 or CR70R11l; Z is, independently from other nenber and substituent
assignnents, Nor CR12; n is, independently from other nenber and
substituent assignnments, 0, 1, or 2; 4 WD 2005/092066 PCT/ US2005/ 009715
each of R10 b@sod2osependent|y from ot her nenber and sulpstriuscm@sno9715
assignnments, -H -CF3, -Cl.6alkyl, -C3.6cycloal kyl, optionally substituted
aryl or opti onaldayh osRb5S,iibdeped dbmtydroapantker membeRindsubsRRetbassigntnegtst her

with the carbon ato 0 i_ch the r ttac forma cyeclic structure
Cycl sel ected from'gf %'%3 '(g‘,r']séﬁ(%#th&@}((‘écgoac ?6’8@9’2"1%2,8“5%%%9 "% OrGQRIr'g%@r ed
heterocycl e with 1 substtatheterontyeoeiR! andiRf takerl togetberwitt the eaBpalatdrss

I ndependently from, other, substituent,assignpents, substituted.wth O, 1, or
2 substituents seltgc“fhé%' ‘P%ﬁ{e- ,a_cg?ﬁl [&r,rln,a %ﬁﬁ%}r%%? ??(9{ S%{ﬁ?tﬁgfrogn&g or

- Ct _3al koxy; seach of-nfétbesetticdRBodysle, amti&pata@ambyredrmterotyetr wittenrber and

"SR " scor = TR prelnagd cfbifbouli ety e

-C(O ClL. 6al kyl, - SithprGLbdiitliéntl assighnmemeRsiibsttatddywhith @r1, oR3 sabslituéhts aken
together with the carbop ato 0 | C hey are at hed forma cyclic
structure Cyc2 Se@%&fC&tﬁf{@g@ﬁhy],\ﬂg’_o, EYJr%’f%rﬁ%E’r 88‘5 Ea:(‘i"ﬂs el e, and 5- or
6- nenber ed 15 hetet oKt andiRt i, ibdependehtstfesmo athermembleeard sutstitudntycl i c
structure Cyc2 is, _independently fr th S tituent _assjgppents,
substituted With O,asf!gn"%f'ps;@’d é.@qllnyMOS @Eeﬁ é@eéﬁ'q’)ao#[}@lg@ﬁkyl , hal o,
hyglroxy&I an} no],c and-S0,R1,.Gahlkoxyy cyaroe higon-CGIOIRTT, @O)Welnwnm(a)?i.ealkyl,

I ndependently from spbstityenat 20 assi t selected from H, '
Cl. 4al kyl , C3. 60yc|%Zl&%i“?'tégh%rn'%ﬁz’e"@&?é’&j%l%ﬁ[@??ﬁtpgﬁtﬁﬁ&w ' Benzyl and
phenet hyl , or Ra anshriRkin dtakeno whicgahdedre atthdheddfernna icyeigatruttaredyaseh t hey are
attached, forma 4-7, nmepbered heterocyclic rin t Cycl,, erein said ring
et Oycl has 0 or  SeIRd POR SVNECEPIRTORSY BrBOeE A 67 B E R nd
>NCL. 6al kyl ,15and 25hemrecyiawiiny op Béetdroatprinenetidryin salicoyzid struatuky Cyedt is,

g)p/)f : gﬁglk?/ly rrglngt y Iiﬂd&)%dgrfltly f?o% gth@%ééﬁstiﬁ%ht aRssigﬁMenﬁsr,]gugs%uqeé \'N{?ﬁo"'f’:t Qyel i's

or 2 substituents selected from -C,_zalky!, halo, hydroxy, amino, and
-C;.aalkoxy;
wherein each of R?, R® and R° is, independently from other substituent
20 assignments, selected from H, Cq.qalkyl, Ca.scycloalkyl, phenyi,
(Cascycloalkyl)Cy.calkyl-, benzyl and phenethyl, or R* and R taken
together with the nitrogen to which they are attached, form a 4-7
membered heterocyclic ring HetCyc1, wherein said ring HetCyc1 has 0 or
1 additional heteroatoms selected from O, S, >NH and >NC,.salkyl, and
25 wherein any phenyl, phenethyl, benzyl, alkyl or cycloalky! moiety in any of
said R"™, R, R®, R°, and said ring HetCyc1 is optionally, and
independently from other substituent assignments, substituted with 1, 2 or
3 substituents selected from Cy.zalkyl, halo, hydroxy, amino, and
Cq.zalkoxy;
30 R%is, independently from other member and substituent assignments, -H,
-Cgalkyl, -Cy.salkoxy, or hydroxy; '
each of R® and R’ is, independently from other member and substituent

assignments, -H or -Cy.salkyl, or R® and R’ taken together form a 5-6
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i ndependently from ot her substituent assignnments, substituted with 1, 2 or
3 substituents selected from Cl1. 3al kyl, hal o, hydroxy, am no, and

Cl. 3al koxy; 30 R5 is, independently from other nenber and substituent

assi gnment syo2é8s/092068L. 6al kyl , - Cl. 4al koxy, or hydroxy; eaatuseéosiem7end R7 is,
i ndependently from ot her nenber and substituent assignnments, -H or

-Cl. 6al kyl, or R6 amembdted akatin strociatereyc3f whereln sidscychc SMICADO %5)y0S K06 6-

PCT/ US2005/ 009715 i u i i iCc
ctructure Oyo3 is & ETREPbgeltaliobydh bLERIES. FtR g EAGLA R 82
het erocycl e wit h 1 heter@atommet ardaiherain, sameyclivhsrustiune Excdliscindependentiyuct ure Cyc3

i's, independently [ St assi : ituted with O,
1, or 25 substituefﬂ;?bﬁ%gf%lgbtsge'@g?tr%s%bﬂ%%B?a?@fﬁ@%@ O’ﬁ‘;gfgxy, am no, and

- Cl. 3al koxy; 5R8 i s,substiesres delattey fromoy.getikvk halee hpdroxyg adchisy lasti t uent
assignnments, -H or -%ﬂoé)l(gl kyl; each of R10 and R' is, independently from
ot her nenber and su%é”ll ugént 10 assignnents, -H or -Cl.4al kyl; or, when Y

i s CRIOR11, R10RA&isdinReferdektyfromadfer memhwirahd shiestiambessigrendrds, -Horwhi ch t hey
are attached forma E,i onal Iy substituted cyclic structure Cyc4, wherein
said cyclic structu é“?@yc4 is a 3- to 6-nmenbered carbocycle or a 3- to

6- menmber ed non- eashost®R'P andh B 'eis dngepeadentiyHrotn othetlmachtiet archsubslhieetr oat ons, or

Tt et s10 .~ Cael¥nblly oSBT I R TH e A e
di ast ereoners, raceogties, withahie caos member &t wisich #el\aaé etachiedésredn and
B o o pr vt Son H TR s SbbE R Al B8 Pl eh S iRty 1
hydr oxy or -Cl. 4al IQyc¥ ;s a herb-dembedd carbxydRDORBL jo svhemtetedansh-R2 are bot h
-H Y is G2, and |ggoringticnr113etter{)i:yclet D& 3P 1 12 3aiStal R¥RF &tdns, or CROR! is
15 C=0;
R' s, independently from other member and substituent assignments, -H,
-C1.4alkyl, hydroxy, or -Cq.4alkoxy;
and enantiomers, diastereomers, racemates, tautomers, hydrates, solvates
thereof, and pharmaceutically acceptabl'e salts, amides or esters thereof;
20 with the following provisos:
when Y is O or NR', then Z is CR'? and R is not hydroxy or -C,.4alkoxy;
when Zis N, Yis CR'R'"; '
when R' and R? are both -H, Y is CH,, and R® is methyl, then R® is not hydroxy.

25 Embodiments of compounds of formulae (I) and (i) are modulators of
the H4 receptor. Embodiments of this invention comprise mixtures of
‘compounds of formulae (1) and (ll).

Isomeric forms of the compounds of formulae (1) and (l1), and of their
pharmaceutically acceptable salts, amides and esters, are encompassed within

30 the present invention, and reference herein to one of such isomeric forms is
meant to refer to at least one of such isomeric forms. One of ordinary skill in

the art will recognize that compounds according to this invention may exist, for



25 Enbodi nents of conpounds of forrmulae (1) and (I1) are nodul ators of the
H4 receptor. Enbodi nents of this invention conprise mxtures of conpounds
of formulae (1) and (I1). Isomeric forns of the conpounds of formulae (1)
and (I11), awmo2mbodsbe r pharnmaceutically acceptabl e sal tegrmnides7and
esters, are enconpassed wthin 30 the present invention, and reference
herein to one @kamplehiniasingle isomede M whareamethecanefannds aytexistinghe one of

such isoneric ) : I skill in the art will recognize that
conpounds accofrrcgl{:nrr%f %@a@ﬁ?beﬁ%\ﬂ{éﬁﬁ%n may exist, for 6 WD 2005/092066

PCT/ US2005/ 009715 Bikether etatadrexalicitiyneyinst insasnyenartcof ther wiitiéredesesptiarand
compounds may. gl if 9 uhrsob 8 ShoRediREluBNCARFRbfog Mtiontlihber stated

explicitly or not I'n any e witten description-and clarns, it is
under st ood Bhatoriartofhibiventiceris madd indepbedendly of gmnether inambleearkd cont ext  of
this invention_ S L& dedds) e ; i tuent
assi gnnent, unlsggsstmsaeﬁg? éé%&@? er V\AI ség.St%{e/d %“@%&aé¥ %g??éggs@ngr%rﬁgg%
substituent t esubstitiengierminologulibsubistivnnt Seaxaripdre ofsSoamsl 8f asl and 52, and
substituent S2 : kS one a : j ts refer to
enbodi ment s of g@%{@deﬁwm%lﬁ%ﬁ%% g@%%&?%ﬁt@%‘g F%Sz&ncﬁm %:gegg% example is S,
and 10 S2exanplkmbioginksts & teigdnventior gived) acoodii®ptodhanpoices S'oSds, iSBearthpj € i s
S2 and S2 amgke is. S3;q1S1 e bs 52._and.52ex | e J,%254; )

equi val ent 2601?% cATRe bs%;” gf"“g‘ﬂ?:'ﬁ%g'ﬁh?geeéaf“p‘“ lfﬁéel' gﬁb"?"ﬁ'egg%tzgp %%n%?"‘%)%n‘%Seeaarrpl e
is one of S, aflkxSReisdhanSBExanmpieSi; andreuivdler8s of aarh @ ofissicackaeas. ngl y used
herein for the i «But not i ot at i The~ f or egoi ng
first exanple gﬁggﬁ%@%rit 'Jl;"g%élgqyer n§*78’? %é’{/‘, %ﬁéﬂgfs%' %gr]ésf"é’?pﬁ PP %gsri’eri c
terns, i s nmeanénd&4iiklaosardiaglg usédherain fouthesaks bi breeiht, bR nadyivgyroént s

descri bed her ej; The r Lng -cony ' ' J: tituents
ext ends, when g’%g?tfogabﬁh%,fgggb'ﬂgrfr'gsgrgégﬁ%%%ﬂasgbéﬁgﬁﬁ?‘gi,ﬁhﬁ;or%%&\'/\w%ﬁﬁ% t he i ndex
n. Furt her ibr e statdebin generc telras iDmeaattsiilysiraetthe gargius snbstouerdy nenber 20 or

that can be maAsgyiane AeSiobl hiretise il ioRaok bl affoh ek Hek Ry *ha ™
equi val ent s t heulstituenByexiendsowhen spiioatle cranghizerosusuds X Y u&rindtVér m nol ogy,
i and the index n.
Furthermore, when more than one assignment is given for any member
20 or substituent, embodiments of this invention comprise the various groupings
that can be made from the listed assignments, taken independently, and
equivalents thereof. By way of a second example on substituent terminology, if -
itis herein described that substituent Seyampis is one of Sy, Sy, and S, this
listing refers to embodiments of this invention for which Sexampie iS S1; Sexample IS
25  Sj; Sexample IS S3; Sexample IS One of S5 and Sz; Sexampie is one of Sy and Sg;
Sexample iS 0Nne of Sz and Sg; Sexample'is one of Sy, S; and Sa; and Sexample IS any
equivalent of each one of these choices. The shorter terminology “Sexample IS
one of §,, Sy, and S3” is accordingly used herein for the sake of brevity, but not
by way of limitation. The foregoing second example on substituent
30 terminology, which is stated in generic terms, is meant to illustrate the various
substituent R assignments described herein. The foregoing convention given
herein for substituents extends, when applicable, to members such as X, Y, Z,

- and W, and the index n.



it is herein described that substituent Sexanple is one of S,, 52, and S3,
this listing refers to enbodi nents of this invention for which Sexanple is
Si; Sexanple is 25 S2; Sexanple is S3; Sexanple is one of S, and S2;

Sexanpl e | wop@msnd20és, and S3; Sexanple is one of S2 angcPRis2fees®n3l € i s one
of S, S2 and S3; and Sexanple is any equivalent of each one of these
choi ces. The short efha eemendiatogy ‘Osewiihit b when applieddfergin to 8Zlasal 53" s

accordingl y usegodfiidind! if eaht18 rS18KR r;égrﬁbogrn?é/rité ¥t thRihveb, (Ve

limtation. The foregolng second exanple on substituent term nol ogy,
whi ch is stat ednd evejavoeiof theenumberiot carbammermberd, frastirtaf cludiegy and g s
substituent R LGSR - r I f ] . I gi ven
herein for subgﬁ% gentéElZ?(%'Z%%S?P\%ﬁéEP%)%HQ%g@?tg?ﬂtcg%ﬁ%%%e'ﬁg%e&?hh% X, Y,
Z, and W &ndte embpdicextsthatzhan® cre ©8yb0o 2t eP(T/) USROOEMe0S tha havhe

nomencl at ure " G L pbh il s o, SR ARGH: B ELL el doReibors

substituents, iIs neant to re t o enbodi nmen I's 1nvention tor which
each and everyCone of the nunber of carbon nmenbers, fromi to j including

and j, is indepen real i : - exanpl t - Cl.3 refers

i ndependently 5 tod@%ﬂ@d’f‘ncg‘mag'&ﬁﬁé%rgﬁoa%@gﬁémcgﬁb@r@%hrgggtrrglg’éﬁr, enbodi nent s
t hat have twobcanched wittrdtatal nG@Rer Nahdarbo o@imbens v thdalbaihthad satiefiee car bon
menber s (%). n‘l;*lﬁstrﬁrmhcm_gﬁl kyl refers to an aliphatic chain, whether

straight or~ branched, wth a total nunber N of carbon menbers in the chain
that satisfies 10 WheSmnwivatiablereferigto asybstitventbbmpowicemembgr oro a

substituent couRQuI, AEARE!18f onkd Rl AREUF ARG RS MOGR1, BOS T U1

range of assignnents 1's nean currence, 1 nde dently of
the specific asseapmeErcu(rsice, idepgndenteof the spenificcaasignofentiaktio angotedsl e.  For

each occurr encggeﬁﬁ%g?f g@clﬁl t ’rigir)ﬂe. kngh%%rh%%gggr%&%gﬁiatﬂ%?lg%g an assi gnnment

i's made i ndepen rom o tuent assi gnnments.
Accor di ng t16 t hedéretoeddhatgucimaeapsignmerd icwade udependenty tomadlsrgnnent s and

nomencl at ur e, in%e#nt?er"é ﬁghggtﬁgg‘ttaggéqrﬁé%i cit reference herein to a set
y neani ng

i nplies, where chem ca and unl ess indi cated ot herw se,
: According to the foregoing interpretive considerations on assignments

and nomenclature, it is understood that explicit reference herein to a set
implies, where chemically meaningful and unless indicated otherwise,

20 independent reference to embodiments of such set, and reference to each and
every one of the possible embodiments of subsets of the set referred to
explicitly.

Any disubstituent referred to herein is meant to encompass the various
attachment possibilities when more than one of such possibilities are allowed.

25 For example, reference to disubstituent —A-B-, where A # B, refers herein to
such disubstituent with A attached to a first substituted member and B attached
to a second substituted member, and it also refers to such disubstituent with A
attached to the second substituted member and B attached to the first
substituted member. |

30

The present invention also features methods for inhibiting H4 receptor
activity with such compounds, pharmaceutical compositions containing such

compounds, and methods of using such compositions in the treatment or

8



20 i ndependent reference to enbodi nents of such set, and reference to each
and every one of the possible enbodi nents of subsets of the set referred to
explicitly. Any disubstituent referred to herein is nmeant to enconpass the
various atw@edsmaneepossi bilities when nore than one of pewais2@eseiis |ities
are allowed. 25 For exanple, reference to disubstituent -A-B-, where A # B,
refers herein PEeventon eficondiions theharevnadiated Ay thedtierécerton se¢h 83 subst i t ut ed

menber and B a ﬁ{pﬁ\éj t gﬁﬂp | refers to
such di substlthﬁef%t W Ito @&nﬁ?acﬂ&ﬁﬁ%LéHég%& ng?ﬁ?ﬂ(tjg mﬁn'%?w%er and B
attached to théhergefpan alsgst isediasdeleranise compourtdsan gseaysie apseseisi on al so
features met ho‘#éc Hgfr mdifUidthg 'cﬂ&a%nét%@‘?rpu&{t]of&%tér%é éé%tbgdﬁggt'aﬁco”pounds

phar maceuti cal ositions contal nin oun ods of using
such conposit i oe@ptom inhikitian, éexiaite rhioayall@ing @dwmtemmmabﬁmoa 009715

prevention of condipj Hi%c&trﬁﬁ:tal @J@d&ﬁ@hﬁ%@é&&x H‘tﬁle:??esreﬁ{:ﬁ%rﬂﬁaa rfﬁa{ﬁévat ves

I nfl ammati on. Conpoun s accordin res venti on an
t hereof can al @blelaetcmeeaitmsccrremcamdaoéthemmmhmgeritimna$fsra9® than anssefss H4

ArSCSt L @g&fl onmnox Y Iﬁ&écgicéa(\gbgﬁogﬁ%?%e%?%% t'% GileBfle0r > oUeh @

5 receptor inhi el n |nd|ng
capability. Phamowmtmay beallomwmnm amguracé\@rsmimglhthnotshé Harresaptdr | nventi on

o ude . hol S oo e o O BRI AR act 0 BiE B R ol FlRA R ark ! 0T @
t han one of = sucC onpounds I's |nc n osi'tron, e
t her apeut i cal | ysefufiedié prevertiopuinhibitany, @ér%tmmtm Hy resfeptecimeadiatesrount . As such

I nhi bitors of Hgnénf?ocr}%pgdjcrh Js%ﬁ’a%rln%( ‘{ry conmpounds and conposi tions according

to the present ‘Tnvention are use in the prevention, inhibition, or
treatment of H4 recEm ioventodiataoddatuasradpharmaseutisalciomposition fartmeatinger. The

' ' I ! ' f
prevent i ng-an_ AP EAtiEs . RESHEPARUIGR R TS Slibey Srbdid 10 P o 15
t her apeut i dal | yhezépeaditallyeeffantiueramaint at atlleast bne hle r&%pmmmtorrssmwdt or

sel ected T romyGompaundsqQb fofthds fFand i 2Hinkidhérs, SASRIMERL S

di ast er eoner s,
racemates, tautomers, hydrates, solvates thereof, pharmaceutically acceptable

salts, amides and esters thereof. In addition, the invention features a
pharmaceutical composition for inhibiting leukocyte recruitment in a subject,

20 comprising a therapeutically effective amount of at least one leukocyte
recruitment inhibitor selected from compounds of formulae (1) and (11),
enantiomers, diastereomers, racemates, tautomers, hydrates, solvates thereof,
pharmaceutically acceptable salts, amides and esters thereof. The invention
additionally features an anti-inflammatory composition, comprising a

25 therapeutically effective amount of at least one anti-inflammatory compound
selected from compounds of formulae (l) and (li), enantiomers, diastereomers,
racemates, tautomers, hydrates, solvates thereof, pharmaceutically acceptable
salts, amides and esters thereof.

The invention features methods for treating or preventing inflammation

30 in a subject, comprising administering to the subject in connection with an
inflammatory response a pharmaceutical composition that comprises a
therapeutically effective amount of at least one anti-inflammatory compound

selected from compounds of formulae (I) and (Il), enantiomers, diastereomers,

9



racemates, tautoners, hydrates, solvates thereof, pharmaceutically
acceptable salts, am des and esters thereof. In addition, the invention
features a pharmaceutical conposition for inhibiting | eukocyte recruitment
in a subj eow0 2@8/02206r i Si ng a therapeutically effective pamusiéosobo7ed | east
one | eukocyte recruitnment inhibitor selected from conpounds of fornulae (I)
and (11), endacematesstaugmess, diyd@irs §olvates Bemobpharmaseasiieslly achgriakie es,

sol vates ther egfis. oiigt BRE BUbICRbK, FARARIGHALT a8 suredMdlRSusaBr esters

thereof. The invention ditionally features an anti-inflammatory

conposi tion, c6Iing oF ppvantrg amidy rggeriei-wadiptedepndition inea suleatt of at | east
one anti-infla(ggﬁ?& HoTedensl ; f . lae (1) and
(1), enantioner s,r'@(rﬂéast er g%ﬂp !so,st%%g@g%t%@%gﬁgﬁgipgﬁlngﬂs, sol vat es
t her eof , pHar mecepiises altherapeidieply-difestivesamaeunt obatilerst one s ceteptas t her eof . The
i nvention feat I v | i Amation 30 in a
subj ect, corrpr#é?lrﬁ]%t%g%g%?%[rghéﬁé@ghﬁ%ﬂérﬂ%cﬂ%df@zﬁﬁéht I onE\M th an

i nfl anmat ory rdiggeresmess, pdremedess tattenerschydpies, tsotyatesiarecfonpri ses a

t her apeuti cal | i ' . Iz 1N 25EE 0 conpound
selected from %ﬁgﬁ%%’cﬁeﬁ%@(@f&%ﬂrﬁ%ﬁ%lt?%{A\ie%}tn{j ﬁl&r?%e'é% fi E)Arrer S, tn’ the

di ast er eoner s, ingeriion 205E6 9RVGBISPSTHUBAEDG/ 00 % eEe ptorePrasses, t aut oners,
hydr at es, | v : : r ical ' m des and
cxters. T helGorc oS Ehine AN B SR AR 1oy BEE ERRBRE s il
preventing an dénposiodpobiormede 4 end Obrehantianensndiastsigojrecs, racesmats.i si ng

adm ni stering et l@ﬁ%& i i1l 5 conprises a
t her apeuti cal It%&g gsd'?l :;ngléa?e;sh%ﬂ\r/éw%][ a ?’@ggﬁécgﬁg%%rc Iééc’g‘gp]tfl(&)rlg'g‘lﬁsrh)duI at or

sel ect ed fr om aoidpeandiestefs thenenti| ethetmoranttie (nviehtiorefeaturésometheds for

di e , . 1.her eof

phar maceut | ca 0508 oo UL 1 S4B BamoRRBUFRR RIS i ¢ on,
the inventsd orsubgeat apbammesehticds coropositisdithaticomgrises Htheransafically effrgtivessi on, 10
conpri sing eXpé?ﬁéJ??of"E‘tl Stfgﬁg?%%wé ger?gérmegg%gﬂggslegé;@%q selected from

conpounds of fornulae ( ner eoners, racenates,
t aut oners, hydoatpesnds ol feengse {Ihanad o), enahtiomersediastergomeracacemaigs.e sal t s,

ani des and estgr31het 58kt UsILAGE HRFG, dafndb(REH, YecdRAb L, et hods for
amides and esters thereof.
20
Detailed Description

The present invention is directed to compounds of formulae (1) or () as
herein defined, enantiomers, diastereomers, racemates, tautomers, hydrates,
solvates thereof, pharmaceutically acceptable salts, amides and esters thereof,

25 pharmaceutical compositions that contain at least one of such compounds,
methods of using, including treatment and/or prevention of conditions such as
those that are mediated by the H, receptor, and methods of making such
pharmaceutical compositions.

The foliowing terms are defined below, and by their usage throughout

30 the disclosure.

“Alkyl" includes straight chain and branched hydrocarbons with at least

one hydrogen removed to form a radical group. Alkyl groups include methyl,

10



i nhibiting | eukocyte recruitment in a subject, conprising admnistering to
the 15 subject a pharmaceutical conposition that conprises a therapeutically
effective anount of at |east one | eukocyte recruitmnment inhibitor selected

from conmponodsis@dobor mul ae (1) and (11), enantioners, QEFHISIRBIPIS:
racemates, tautomers, hydrates, solvates thereof, pharnmaceutically

accept abl e sal tethyl, paeryt ésopaonyl, desityd rispbutyb it-Gofyl, 120etbylpeipyk eyl sopettylon The
present inventiQp .. ' t f 3 |) as

herei n defi ned,sgg gﬁ‘%’fb?y@&"%&%&?@g@g%@ %'glgéﬁé%og%cg%&&t%@gélgw hydr at es,
sol vat es thereof, phdranglndudealstrgighicahejnt arid wasciethydacathes radicalesas er s

t hereof, 25 pharnmac ' C | LiQons t |, a t of such
conpounds, net I%Tz%% Eﬁlg%sﬁgo%gi%%%ohcfgﬂogontd}@é{eﬁr&nE‘j"%%gj/ QP'Ieggg‘\?%%{é.%on of
condi tions $uchtreswise by shee pretix that mdivatbisabedurblyertdieatdbnmeasipdreralkesgid net hods

of making such. pharpaceutical  CcOMpPQsiti .» The fol |l ow ng ter re defined
bel ow, and by t"h"Z‘f 9 earaﬂotrHp\g%,gq{gﬁ-ﬁ-en%gﬁb%ézari\ygéqr&l&lgéw %BW'RE' ncl udes
strai ght chai n nacyhony)) bhettehyldbweaedymstadidniyisapertemdd, hegae djiedmdgen r enoved
to forma radical grﬁup. Al kyl groups include nethyl, 10 WD 2005/092066
PCT/ US2005/ 009718 S°&'hyi , propyl, isopropyl, butyl, isobutyl, t-butyl,

1- met hyl propyl, pentAitynyll’ 8aens gtraightsahainpatbyanchieebhytirocapt yadicabcay | , and so
' " Al inCLJH es strgei ht chain and

. Al kyl [ ud | oal kyl . [ " .
g? ané\heé h @reg gg{ﬁ%hﬁﬁgﬁﬁé{%gér °§%°c?\r/be°r\/¥nh'lfﬁ§%§?d (Phst 552 MIGAISSN- car bon

doubl e bond (spHerwisabedse pretik that mdicatestthenwhise dbyatboe nrebdrs, dityayisi ndi cat es
t he nunber of carb ers

prop-1-enyl, pr&H []eérl)‘nfﬂy'PB?pVHﬁ%gfelﬁrt‘%/nlyfssagb&gl ﬁn&h‘?%l@f&%artﬁé{ W;/qicgeélnill ),

but-1-enyl, buthading@ayhixtubibladbiubieyhahds paatripiy/bendsheuch-a3 Apéentemylynyl, and so on.

"Al kynyl" includes straight chain and branched hydrocarbon radicals as 10

above with at |aéedgrtou8%cgagglﬁ<myrl]s%eéplgon triple bond (sp). Unless indicated

ot herwi se by t he pr@fikokytihatdésnaseaiyetchtiner brarabed afkylogolpwittre tdrmirs)

al kynyl's oxygen linking the alkyl group to the rest of the molecule. Alkoxy includes
methoxy, ethoxy, propoxy, isopropoxy, butoxy, t-butoxy, pentoxy and so on.
“Aminoalkyl”, “thioalkyl”, and “sulfonylalkyl” are analogous to alkoxy, replacing
the terminal oxygen atom of alkoxy with, respectively, NH (or NR), S, and SO,.

20 Unless indicated otherwise by the prefix that indicates the number of
carbon members, “cycloalkyl” includes cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, cyclooctyl, and so on.

Unless indicated otherwise by the prefix that indicates the number of

members in the cyclic structure, “heterocyclyl”, “heterocyclic” or “heterocycle” is

25 a 3- to 8-member aromatic, saturated, or partially saturated single or fused ring
system that comprises carbon atoms wherein the heteroatoms are selected
from N, O, and S. Examples of hetefocyclyls include thiazoylyl, furyl, pyranyl,
isobenzofuranyl, pyrrolyl, imidazolyl, pyrazolyl, isothiazolyl, isoxazolyl, pyridyl,
pyrazinyl, pyrimidinyl, pyridazinyl, indolizinyl, isoindolyl, indolyl, indazolyl,

30 purinyl, quinolyl, furazanyl, pyrrolidinyl, pyrrolinyl, imidazolidinyl, imidazolinyl,
pyrazolidinyl, pyrazolinyl, piperidyl, piperazinyl, indolinyl, and morpholinyl. For
example, preferred heterocyclyls or heterocyclic radicals include morpholinyi,

11



i ncl ude ethynyl, propynyls, butynyls, and pentynyls. Hydrocarbon radicals
having a m xture of double bonds and triple bonds, such as 2-penten-4-ynyl,
are grouped as al kynyls herein. 15 "Al koxy" includes a straight chain or
branched alwghoognseees Wi th a ternminal oxygen |inking thecahisgdosgiooup to the
rest of the nolecule, Al koxy includes nethoxy, ethoxy, propoxy, isopropoxy,
but oxy, t-but owerq@@mtcxryol@ml swridyh cyclobykroiabkgycloheptythioal &yd moreand

"sul fonyl al kyl pre% blg g&ps to al koxy, replacing the term nal oxygen atom
of al koxy with, respectively, NH (or NR), S, and SQ2. 20 Unl ess indicated

ot herwi se by t he préedrbgcycleas aicyiclpaliyl o6 a phdiafhusateratast cycloalkydhatie mber s,
"cycl oal kyl" i ncl ude cl opropyl, cyclobutyl, cyclopentyl, cyclohexyl,

cycl oheptyl, cycl odc@ and so on. Unless indicated otherw se by the prefix
that i ndi cates ?’P?é’ nuibér -of menbers in the cyclic structure,

"heterocycl yl " he%ﬁn qamsaéscpheﬁpl ndBRtIR), SipHeh iy, te‘irah%ﬁoﬁamhﬁ - dgember

aromatic, saturated, ‘ﬁg saturated single or fused ring systemthat
conpri ses car b8 %W(ﬂfrt"h é?‘%dt??@M@nﬁ|é’t%ﬁb§tﬁt"(9ﬁsAéY'é'S@éﬂ‘cé‘dﬁeécP"Y'PlkﬂmN 0, and

S. Exanpl es of Ja)%@&@&m byl Bﬁédéqﬁ/n tahu%ﬁewlarb yif Wl inclJss @A,
i sobenzof ur anyFl pyrrolyl, 1 mdazol yrazol F I sot hi azolyl,” i soxazol yl,
pyridyl, pyr aQYSrWT’ CO'D@W%%H W’P”a'bﬁubﬂéﬁtﬁﬁﬁrmemhﬂép|CETQWVC“C|3§QH‘N&OI yl,

i ndolyl, indazp) saud%%st@H{ iy be bf?c%li&%r)’dgedféHo%r%Gé(éd mér éy@iehﬂh'aw
pyrroli nyI i mdazolidinyl, i mdazolinyl, " pyrazolid @5 yrazol i nyl,

pi peri dyi , 1pi p@ﬁbéﬁ'? rwgs thiahats! dreiyatic, ahpAsHEPMRiptely FQi\Urat Arenlesr ef er r ed
het erocycl yls |
2005/ 092066 P 05 Ogé%lblge ma&‘ggfdae@}drn]é}f/l qd@drﬂ?{rﬂh@ﬂf’;ﬁw l%c;larfyﬂ WO

cycl ohexyl i m nbenzdv@ﬁmhép@%ﬂzpmqwbeménﬂd%r@nzﬁméﬁf‘é’f mqymomyb@rnld@pl
Carbocycle is QnCwﬁﬂegfldﬁ)élate‘arotﬁe%'ét!h@'tér)‘nssﬁét‘élc@atrﬁ’d%r@ﬂ%ﬁ?% &T{étué gty i s not

benzo (I i r I ncl udes phenyl, napht i phe
t et r ahydr onaphtorfipse Beterosycleshat ara aresmatighn EHthmyEWRiﬁ rﬂ'@ﬁieatmg substi t ut ed.

Aryl also Hf‘dHQ@ﬁ)aﬁﬂ)ﬂeaﬂhl‘eMM FUARA RS SIVE MnidgzdifE B bolyI PIRRBINY ! . and

phenyl propyl. Aryl i'ncludes’a ring "system contai ni ngpan opti onal | y

substituted 6-hetnsdiey EaPEYERREYI; EGTEF@JH@EQM bengzexpzolyh panzojiaedlylnay be
bicyclic, bridgagy: andppimibitsed. The system may

“Halo” includes fluoro, chloro, bromo, and iodo, and is preferably fluoro
or chloro. _

20 When not specifically qualified, the terms “optionally substituted” used
herein refer to at ieast one valence allowed substitution, wherein the
substituent(s) is(are) independently selected from the group comprising at
least: -Calkyl, halo, -CF3, -OCF3, -OR°®, -SR®, -S(O)R°®, -SO,R°®, C.4alkoxy,

_ cyano, nitro, -C(O)NF{"R", -C(O)phenyl, -C(O)C1.salkyl, -S(O)Cy.4alkyl, and

25 -50,Cy.4alkyl.

As in standard chemical nomenclature, the group phenyl is herein
referred to as “phenyl” or as “Ph”.

To provide a more concise description, some of the quantitative
expressions given herein are not qualified with the term “about”. It is

30 understood that whether the term “about” is used explicitly or not, every
quantity given herein is meant to refer to the actual given value, and it is aiso

meant to refer to the approximation to such given value that would reasonably

12



10 include rings that are aromatic, or partially or conpletely saturated.
Exanpl es of ring systens include indenyl, pental enyl, 1-4-dihydronaphthyl,

i ndanyl, benzi m dazol yl, benzot hi ophenyl, indolyl, benzof uranyl
i soqui nol i nyba0@hes® ON. Unl ess indicated otherw se, (lt 09715
“heteroaryl” or "heteroaromatic" refer to those heter ocyc at are

aromatic in najdihfrrelARBY 8 thd dbrdmhaRdkiiNg tHbarh SRRy ¥duivtiéhts Buhd?nw
furanyl, pyrrolyl, imdazolyl, oxazalyl, thiazolyl, ~benzothienyl,

benzof uranyl HOFMNmAtRISHIUPIto theeewpsimEBia) and/eraRessUrRrReBIOpPNditions for dyl | and
pyrimdinyl. éﬂ%h%rveh%ldléd%hérlévef Lyiekt gven a?%cﬂé%en?db@ b&t‘ﬁw%el@%er‘ss

preferably fluoro or chloro. 20 Wen not specifically qualified, the terms
"optional 1y suB$tmesk eidhe gatiy forrayc the ieldds given avithrespsct toribe ekistite al | owned

substi t uti o, hes ditRle Like chiHY Mty mAoEDordidchlitler brulongiignt |y sel ect ed

fromthe group conprising a | east: - kyl, halo, - -OCF3, -OR,
-SRe, -S(OR, St@mmaetf@maﬂlk@a@ Cort,cyatﬁtilonﬁtftaft gre giavwmntag@( ©%heny! .

C(O)Cl eal kylio maxs@afids, ﬂ,:;ylegéljnd,cg@a dﬁ@em@OZCl 4al kyl . As in standard
chem cal nomenclature, the group phenyl is herein referred to as "phenyl"

or as "Ph". To pr ovtiigianderaiope thas sebsititigas and pembinatians mb spstituienguant i t at i ve
xpr essi ons. 01 Mefkd\GhSh Rl e o 4RIl o Idlel BRubRAGTBHMre 11 15 30

under st ood that er t term is used explicitly or not, every
quantity g1Q/erpqmétStﬁnhMt§thﬁe‘éﬁ+RnCt/@f th@freemb@mem%@suwedgﬂmsmn@ and it is

al so nmeant to,, a € t hat woul d
reasonably 12 %/\%Rgé(')%%/ Og 6%@6@%%%@8%@9% Q%Cghlg }r@‘cgﬁbased on the

ordi nary ski | |varigtiensethgrept atentstedm thip sefae vE@feQﬂa@Pﬁtha‘%rWrQﬂRWﬁ%thtﬂms due to
the experi ”E”tfdgllé‘(‘]‘fy QEaﬁSﬁWn?dE?Péfe&qgméﬂeﬁ&%érﬁp g“ﬁh?fgts‘@'ih eval ue.

Whenever a yie lven as a percentage, suc ers to a mass of
the entity fortriviierdy qfr&éwpereamphieé tqyp NiiegaN m?"‘rb@syp?e’@t” reters ethedendioen 5 nass

of the sanp; engsiy tr6§@wt m&ﬂﬂ%:rgthgﬁs epﬁ\ﬁe'nﬂ@rﬁjall? RAsGckhSe PR b gUélﬁVe

st oi chi orret ric condl I ons ncentrations that are given er cent ages
refer to masseleciti¢ gargear wekisimaiogatemandiorner émprqsent invention also

encompasses compounds as described herein and equivalents thereof with at
least one valence allowed nitrogen member, including but not limited to a
quaternary nitrogen member and a nitrogen oxide, each of which may be
20 prepared according to known methods (See, J. March, Advanced Organic
Chemistry, 4th ed., 1991, pp. 411-412, 1200-1201; R.C. Larock,
Comprehensive Organic Transformations, 1989, pp. 397-400, 421-425; and
references cited therein).
Particular preferred compounds of the invention comprise an imidazole
25 compound of formula (1) or (Il), or an enantiomer, diastereomer, racemate,
tautomer, hydrate, solvate thereof, or a pharmaceutically acceptable salt,
amide or ester thereof, wherein R"*2 X, Y, Z, W, and n have any of the
| meanings defined hereinabove and equivalents thereof, or at least one of the
following assignments and equivalents thereof. Such assignments may be
30 used where appropriate with any of the definitions, claims or embodiments
defined herein: |
Yis CR"R";
Y is CHy;
| 13



It is understood that substitutions and conbi nati ons of substitutions
recited herein, whether stated explicitly or not, refer to substitutions
that are 10 consistent with the val ency of the nenber being substituted.
Ter ms such vas20bsed2essce al | owed site,” "val ence all owed memwS2003/06@NTH

nor phol ogi cal variations thereof are used in this sense. For exanple,

"val ence al | owedhis Niwye®H; applied to a carbon nenber refers to the

tetraval ency of G, iE,refers to the trivalency of N when applied to a

ni trogen rrenber”;‘?;lr%l It refers to the bonding 15 of a nitrogen nenber that
is conventionaldyicharacterized with a positive electric charge or that is

in a quaternary for The,1pr nt invention-a nconpasses conpounds as
descri bed hereioﬁ'eé’ﬁglog‘qcﬂﬁ/%ngﬁsar? RETLGr OW"LSHL%'?UM&@&E{]WBH%’ val ence al | owed
ni trogen nemberonlyi onel aidi'rog A3 i a Noholsubstiteed pbergyl riggjat er nary ni trogen menmber
and a nitrogen i de, ceach of whi may be 20 prepared according to known
met hods ( See, J@X'i/a'?cﬁ dU%lthEleﬁr%;)ﬂ'anic Chem stry, 4th ed., 1991, pp.
411-412, 1200- ¥204;F,RCICor mathgick,  Conpr ehensi ve Organi c Transformati ons,
1989, pp. 397-3%0 421-4 5; and references cited therein). Particular
preferred conp r'n%l'sC&r"} Ki nventi on conprise an i mdazole 25 conpound of
formula (1) or K'lid K, -Br-Chroremamii brer, di ast ereonmer, racernate, tautomner,
hydrate, solvate t reofi‘él,1 or %Sgphar maceutically acceptable salt, amde or
ester therddf, RRiiMeH. A YAy 7 W and n have any of the neanings
defined herei ngjoyg; and equi val ents thereof, or at |east one of the

foll ow ng assi gpnents, and ui valents thereof. Such assignnents may be 30
used where app%g;ﬂng eafw?‘f?qpéﬂg?efa}@' feﬁ%"tﬁc&?’ﬁiﬂ?‘? g1yp CBP%{?tﬂ’grggr enbodi nment s
defined hereina)M,is CRIOR 1; Y is CH2; 13 WO 2005/ 092066 PCT/ US2005/ 009715
Zi sNor CH, n=lor h.of Rl and R2 are a nono- or

di - subst i t ut ed biM&T’lei”i‘%gﬂ?gpy?,risobpcr’ct)pyi, and

15 ¢} trifluoromethyl;
R® and R’ are, independently, -H or methyl;
R®is -H, methyl, or ethyl;
R® is methyl; and
R%is -H, -F, -Cl, or methyl.

20 Compounds of formula (1) or (Il) comprise compounds that satisfy any

one of the combinations of definitions given herein and equivalents thereof.

It is understood that some compounds referred to herein are chiral
and/or have geometric isomeric centers, for example E- and Z- isomers. The
present invention encompasses all such optical isomers, including

25 diastereoisomers and racemic mixtures, and geometric isomers that possess
the activity that characterizes the compounds of this invention. In addition,
certain compounds referred to herein can exist in solvated as well as
unsolvated forms. It is understood that this invention encompasses all such
solvated and unsolvated forms that possess the activity that characterizes the

30 compounds of this invention. Compounds according to the present invention
that have been modified to be detectable by some analytic technique are also
within the scope of this invention. An example of such compounds is an

isotopically labeled compound, such as an '°F isotopically labeled compound

14



5 only one of R or R2 is a nono-substituted phenyl ring; R3is -H -F,
-C, nmethyl, or ethyl; R3is -F, -C, or nethyl; R3is -d or nethyl; R4 is
-H -F, -d, or nethyl; 10 R5 is -H, nethyl, or hydroxy; R5 is H R6 and
R7 are, indepensestbéey, sel ected fromthe group consisti mpgrafs2008poorhs b)

met hyl, ethyl, propyl, isopropyl, and 15 c) trifluoronethyl; R6 and R7 are,
i ndependent I y thatimay beeudeglas a (REbé in deftgctioriahgior invaging teghniquRs, suchrast hyl ; and
RO is -H, A I on¥o conpri se
conmpounds that p%' ror(?%m@ mtl)moégg&{ he jcrl‘gﬁ‘ﬁc'?I ée[ %Jr&“ %{'33 ' %Hﬁ%?s gi ven
herei n and equrtom¢g§amfs/ tSﬁ’(ElCEc)f Anomerwsimmﬂjefrwb@dmphamdwane I@Mnmjmds

referred to hey 'eﬂadad'o %ﬂh&%cﬂ'&glaod'eu@hﬁﬁv fifnf; 1208 RARG b 08 (ﬂh%such

exanpl e E- and sent I nvention enconpass
optical isofer sr;aymnaalstedunn@azmrdklasttoea’tmtbesorrers and racem c mxtur es, and

geomet i ¢ | SoMer s 0l OSAGRBrubTIBRABLL Wi L NeloetBARELErees the

conpounds of this i nVeRtTon. unds“referred to

herei n can exi sbmpnurmlofaﬂled\vastnqmelllh garseral, sigal p/radmgsf/vﬂlrbasfund:ttonab under st ood

that this invention e fotggasses yat eﬂﬁ)ﬁnd unsot ated forns that
pto

a
possess the ac e(}ﬁt've CRAPEL J«?rtp%&ef%gq% BOVERBEUAYL dROMS s i nvent i on.
Conpounds accowmuﬁ‘rgdt:ombb@wqormmh thennetiade of tredtatenhafvtae passentrodi fi ed to be
det ect abl e .y sone,. an tIC,‘t chnj que, also w.thin the s e of this
Mvent on. 1R ERARSTE Melete o BBl eReiRoasd b lPatiéfy S88e o
conmpound, such vasowsrdisbtders slosmibed alithythd abﬁ;bcﬂm\dcspenﬂmﬂ disélo¥é€d 0wt 92066

'I[Dec;l;-/hrtf(zqgggl 009715 gundat%a{me Rgt buessep%c?caIRI d¥cR osedI t?ut%ett %gﬁJeOrtg ta{hd/ or imaging

specmed compound in vivo after administration to the patient. Conventional
procedures for the selection and preparation of suitable prodrug derivatives are

15  described, for example, in “Design of Prodrugs”, ed. H. Bundgaard, Elsevier,
1985,

Reference to a compound herein stands for a reference to any one of:

(a) the actually recited form of such compound, and (b) any of the forms of
such compound in the medium in which the compound is being considered

20 when named. For example, reference herein to a compound such as R-
COOH, encompasses reference to any one of, for example, R-COOHjs), R-
COOHsai, and R-COO'(sey. In this example, R-COOH refers to the solid
compound, as it could be for example in a tablet or some other solid
pharmaceutical composition or preparation; R-COOH s refers to the

25 undissociated form of the compound in a solvent, such as water; and R-COO”
ison refers to the dissociated form of the compound in a solvent, such as the
dissociated form of the compound in an aqueous environment, whether such
dissociated form derives from R-COOH, from a salt thereof, or from any other
entity that yields R-COO" upon dissociation in the medium being considered.

30 In another example, an ekpression such as “exposing an entity to compound of
formula R-COOH" refers to the exposure of such entity to the form, or forms, of
the compound R-COOH that exists, or exist, in the medium in which such

exposure takes place. In this regard, if such entity is for example in an

15



positron em ssion tonography (PET) and singl e-photon em ssion conputed

t onogr aphy ( SPECT). Anot her exanple of such conpounds is an isotopically

| abel ed conmpound, such as a deuteriumand/or tritium]l abel ed conpound t hat
5 may be usweol2008/09acti on kinetic studies. The present ipcwrarstiosmosrsc! udes
within its scope prodrugs of the conpounds of this invention. In general,
such prodrugs @¥ueloupenyilanotenbiitas undpsstpgchithial/ibg compphied BorPOthE s susht are

readily Converédn%f%e'dfﬂl{xy emé?afaretthsenﬁty%er.ﬁqiog?%qeﬁw&ecm%gah5 gLhe

met hods of treatnent o he present 10 fnvent term m ni stering”
shal | enconpas§O0Qikaqt ansidariR Qg there thasibeesipti( (a0t slends thsdauebes! with t he

conpound Spec'édcgrdoig}e’tgq{s%%%@?ﬁgnﬁrmélgnﬁ lﬁch&ﬁl HH&leoglﬂéle got be

specifically disc at converts to spec conpound in vivo
after adm nd steaxboxyfic a¢id funstipeal growp. has:@ﬁeremqsenm thepe ooceenelaturd or t he

I d bed,
rolect o oS, BRREE s B4l Ak SERAHOPR e o2

Ref erence to aarcdjmicajnnd heeremderstoemtbst drmlogaus ekamplas ean be @rovideden of :  (a)
e actual ! ¥ " &fd Bohel MhalonsGR.EOMRRNAE buPhdl iRba R0k BhMdlor e O

such conmpound i'n npoun Considered 20
when named. Fomrtremnpbmberseélmheﬁsdbomnammetsoam ammq:tbangtosnd‘rataﬂer&etsOOOH

enconpasses, re C%( 000Ht 90q,
and R-000- f% %r‘% aﬁ%??na&%c%&iéung kr?olﬁ'”(%ﬁ{eg %rmj? gfreg ﬁn@) ge:gr}ta'ng' conmpound,
as it could becdmpowx!alambblnteraetldnalahdttraosfommhenstrhmdeswtiarde npthemiedceut i cal

conposi tion or p&l@?@é’ aqtoi'\ogssoga{?&oggut%gnsw 8|'§/8|x%8|:§1g|€668 {\?{i‘\'gfy&goc' ated form

of the corrpoun N a solvent AL e refers to the
di ssoci at ed foscwwbntuh@uwogrpmjambn pradorstibn.eand, depraddnadiont o fudiessoci at ed form

of e COMPOUNG, JH AN, FUEIPY S L PN i WAEL IS 1 UE e lBROGAA o0 form

derives from rom rom entity that

yi el ds R- CE®> huqrmfordiaﬁsm:matglm madmﬂnearerkmbwmbsbmyr@ecdrmdldeny@ﬂlll |rBtD\eI n

anot her exanpl 'y an expressi on such as "exposing an entity to compound of
formula R refers to the exposure of such entity to the form or forns,
of the conpound R-COOH that exists, or exist, in the mediumin which such

exposure takes pl aggpddinb il 8 hIAIhioh heRHiflueAdotding B h8lsyRBAPI € 0 an

methods outlined in Schemes 1 and 2 and are selected from:
EX Compound
1 1-(3-{4-[4,5-Bis-(4-bromo-phenyl)-1H-imidazol-2-yl}-3-chloro-
phenoxy}-propyl)-4-methyl-piperazine;
2 1-{3-[3-Chloro-4-(4,5-diphenyl-1H-imidazol-2-yl)-phenoxy]-
propyl}-4-methyl-piperazine;
3 1-(3-{4-[4,5-Bis-(2-chloro-phenyl)-1H-imidazol-2-yl}-3-chioro-
phenoxy}-propyl)-4-methyl-piperazine;
4 1-(3-{4-[4,5-Bis-(4-methoxy-phenyl)-1H-imidazol-2-yl}-3-chloro-
phenoxy}-propyl)-4-methyl-piperazine;
5 1-{3-[3-Chloro-4-(4,5-di-p-tolyl-1H-imidazo!-2-yl)-phenoxy]-
propyl}-4-methyl-piperazine;
6 1-(3-{4-[4,5-Bis-(4-fluoro-phenyl)-1H-imidazol-2-yli}-3-chloro-
phenoxy}-propyl)-4-methyl-piperazine;

16



15 WD 2005/ 092066 PCT/ US2005/ 009715 aqueous environment, it is understood
that the conpound R-COCH is in such sane nedium and therefore the entity
i s being exposed to species such as R— 000H(aq) and/or R COO (,,), where the
subscri pt 'Wegdowbands for "aqueous" according to itspcensensoons neani ng
in chem stry and biochem str A 5 carboxylic acid functional group has been

chosen in these nofrencil8U4-i.5-BieFpneisoxy penydH biigidazel-2ryl-3idioarded,

however, as a limtation but 'bhbﬁo@?b@p}‘l 4aﬁeth§,glp\b¢,§,—5@fgé on. It is understood
t hat anal ogous exanpl es rovided in terms of other functional

groups, including $ut ﬂdtg’%lglﬂ”nﬁ (Gethpur-eisny!) 1%@?"33Z°h?tyﬁ‘8dbﬁf%nbers such

as those in am nes, and any ot @ﬂén(g{yplg,@pwk‘@tmétﬁy%’ﬁfazﬁné0 or transforns
according to known manners in contai ns the conmpound. Such

interactions and t?ansf bthifcionBisi(frbraraesphenn)- di-nideaol-RivHid-@vorot o,
di ssoci ation, association, taWRRILGSRy)SRMH YFll ﬂdmké}fé‘n@d' ng hydrolysis,

sol vation, i ncI udi ng hydratl on, rotonatl on eprotonation. No furt her

exanpl es in this régar d@nl%45- Bis- (@é’ﬂeth@*kmhﬁnuédh'dwetzh'e%éﬂ Brehraict i ons and
15 transformations in a gi venﬁmxgmragjﬁ K%\fml Py4]gme%% of ordinary skill
is I hven were

in the art. Enbodinents of t I'on e according to the
synthetic met hodd Tout 1-{3@dChlerogctsenetylid-amenyp 1idimidgare-2sy)l-eeanedylf rom EX

Compound 1 1-(3-{4-[4,5-Bis- (4 I azol -2-yl]-3-chl oro-

phenoxy} - propyl ) -4-meth R EF&)&P&%&H* ? ild[%f &Ehéjro 4- (4, 5-di phenyl -

EH( gn ?Z.Z([)Ll g ;él) ??enﬁ%l(é' lprr]qﬁb'?rgi}mat;;hmﬁﬂ H;}dlamppeﬂaﬂ prneexglkphenyl} ) \
is- chl or o- phe chloro- ph a noxy}-p

ropyl)-4-nethyl -pi pe razi ne; aysl 739'( S/ Edg-?génz%r% ZC;)Peﬁox -phenyl ) -1

H-i m dazol - 2-yl ] - 33ch|2;f200hlpwe47[9066yfpe vlomw}qtazepnnétmrop@w gheyit-n e; 5

1-{3-[3-Chl oro-4- (4, 5-di-p-tol yl g aRhgHhoxy] -
propyl }-4-methyl -pi perazi ne; Xsel?l_ét}% ?ﬁ%b%nz)blir% Q%ieuoro phenyl)-1
H-i m dazol - 2-yl ] - 34chl or b—MethyI -4-{3-[3-methyl-4-(4-phenyl-5- tnﬂuoromethyl -1H-

imidazol-2-yl)-phenoxy]-propyl}-piperidine;
15 4-{3-[3-Chloro-4-(4-phenyl-5-trifluoromethyl-1H-imidazol-2-yl)-
phenoxy]-propyl}-1-methyl-piperidine;
16 4-(3-{3-Chloro-4-[5-methyl-4-(3-trifluoromethyl-phenyl)-1H-
imidazol-2-yl]-phenoxy}-propyl)-1-methyl-piperidine;
17  4-(3-{3-Chloro-4-[4-(3,5-dichloro-phenyl)-5-methyl-1H-imidazol-2-
yl]-phenoxy}-propyl)-1-methyl-piperidine;
18 4-(3-{4-[4-(3,5-Dichloro-phenyl)-5-methyl-1H-imidazol-2-yl]-3-
methyl-phenoxy}-propyl)-1-methyl-piperidine;
19  4-(3-{3-Chloro-4-{4-(4-chloro-phenyl)-5-methyl-1H-imidazol-2-yl]-
phenoxy}-propyl)-1-methyl-piperidine;
20 4-(3-{4-[4,5-Bis-(4-fluoro-phenyl)-1H-imidazol-2-yl]-3-chloro-
phenoxy}-propyl)-1-methyl-piperidine;
21 4-(3-{4-[4,5-Bis-(3-methoxy-phenyl)-1H-imidazol-2-yl]-3-chloro-
phenoxy}-propyl)-1-methyl-piperidine;
22  4-(3-{3-Chloro-4-[4-(4-chloro-phenyl)-5-p-tolyl-1H-imidazol-2-yl]-
phenoxy}-propyl)-1-methyl-piperidine;
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ph e n o xy}-p ropyl)-4-nmethyl- pi pe razi n e ; 16 WO 2005/ 092066
PCT/ US2005/ 009715 7 1-(3-{4-[4, 5-Bi s-(3-nethoxy-phenyl)-1
H-im dazol - 2-yl ] -3-chl oro phe noxy}-p ropyl)-4-methyl-pipe razi ne; 8 1
-(3-{4-[ 4, wdresifodeseet hoxy- phenyl ) -1 H-ini dazol - 2-yl | - 2pCrwszosog@hsnoxy} - p
ropyl)-4-net hyl - pi pe razine; 9 1-(3-{4-[4,5-Bis-(4-brono-phenyl)-1
H i m dazol - 2- yl ] - 23chl orRel2-Gilenei|p}(1 preshyHpjpedidimet-ply-brdpoxylindieayliepane; 10
1-(3-{4-[4, 5-Bi s-(3-net hoxy-ph chloro
phenoxy}-propyl)-4-methyl-[1,4 g}’%} é&gﬂg&%‘@%%zoﬁmﬁglolé
1-{3- I[ }2 Shl o: ﬁ I4- E'zg-l rrzaie-ggqs-@hlpmem methMrﬁ piogylz tHi-irBidgkQl-2epepreeapky]-
propyl } - 4- met hyl - : i azepane; ,
2-{3-Chl or 0- 4- | 3- (4- met hyl - [ 1, 4] di &%B’by MENPiRSTidngy 1 - phenyl } -
4,[ ? 2] 5_— tetr ahyclir @ls)l muema{n]hmrﬁaz(memw 43nah){|2#-l@iﬁndnz?-§y[)a>henexypt hyl
-1 1, i azepan- 1-yl ) - propoxy] - phen r ahydr o-
H-benzoi m dazol e; 14 1-Methyl -4-{ ﬁ%o%ylhitrﬁ?}ﬁylalp% B‘?’ienyl 5-trifluoronethyl -
ZI- { |3m[ gaéﬁ: 2- yl4) fghe h1F|li5711el;h},/l—4}|(2}(1?!17\)9.tt1|yl P - nr'r:dthybti (3-Bifluoromethy!- phclar;yl)

or o- pheny ri.flu azol -2-y
phenoxy] - propy! } - 1- net hy| - DI%-L erl)g& yﬁ%é Xoxy}ethoprupendlme
4- ( g { 3|— Cgl olr i)- 4;1[25- rre;ﬂq[wwé&()&hlbro Memr)&m:rethylt?kphmda{idl-ﬂyl]kt -[3-(1-
i m dazo y phenoxy} - pr opy
4- (3-{3- Chl or 0- 4- [ 4- ( 3, 5- di chI%J %Y'p?{%‘?{?/ldf’)%ﬁﬁé‘%ﬂ?y% F’N'Eﬂ‘i‘f’m dazol - 2-
yl ] - phenoxy} - pr opyR) - &- mumnormppemyl)eﬂ methyILBH imidazol-2-yl]-2- [3 (1-methyl-
4-(3-{4-[4-(3,5-Di chl oro-phenyl) zoI 2-yl]-3-
net hyl - phenoxy} - propyl ) - 1- net hyl Ptﬁ’eg&ﬁ 'WOPO’%@'W”
4;] (3-{ Bi Chl or ol- )4 [129- ( t4h clhj [Gr(o-l\pm&ww@eﬂamrmylhyrlopéxﬂﬁl-[mrdahw%@-yI ]
phenoxy} - pr opy met hy e ri
(oot 14 erBi & (a1 vor o HERy e EHRReRi by aniczg b o.
phenoxy} - propyl ) - Bonet hyl2-[3i(peetbylpiserididl-yl)-propoxy]-5-[5-methyl-4-(4-

4-(3-{4-[4,5-Bis-(3-met hox%r_ifpu%?gr%t%{/l hléhylmlgl Y4 Q’yl’ p)?’rldlcnheI oro

31 2-[3-(1-Methyl-piperidin-4-yl)-propoxy]-5-(4-phenyl-5-
trifluoromethyl-1H-imidazol-2-yl)-pyridine;
32 1-Methyl-4-(3-{5-[5-methyl-4-(4-trifluoromethyl-phenyl)-1H-
imidazol-2-yl]-pyridin-2-yloxy}-propyl)-piperazine;
33 1-Methyl-4-(3-{5-{5-methyl-4-(3-trifluoromethyl-phenyl)- 1H-

imidazol-2-yl]-pyridin-2-yloxy}-propyl)-piperazine;
34  4-(4-{3-[4-(4-Chloro-phenyl)-5-methyl-1H-imidazol-2-yl]-phenoxy}-
butyl)-1-methyl-piperidine;
35 1-Methyl-4-{4-[3-(4-phenyl-5-trifluoromethyl-1H-imidazol-2-yl)-
phenoxy]-butyl}-piperidine;

36 2-[4-(1-Methyl-piperidin-4-yl)-butoxy}-4-(4-phenyl-5-
trifluoromethyl-1H-imidazol-2-yl)-pyridine;
37 2-[4-(1-Methyl-piperidin-4-yl)-butoxy]-4-[5-methyl-4-(3-

trifluoromethyl-phenyl)-1H-imidazol-2-yl]-pyridine;
38  4-{3-[4-(5-Isobutyl-4-methyl-1H-imidazol-2-yl)-3-methyl-phenoxy]-
propyl}-1-methyl-piperidine;
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phenoxy} - propyl)-1- et hyl - pi peri di ne; 22

4-(3-{3-Chloro-4-[4-(4-chl oro-phenyl)-5-p-tolyl-1 Himdazol-2-yl]-
phenoxy} - propyl)-1- et hyl - pi peridine; 17 WO 20051092066 PCT/ US2005/ 009715
23 2-{2- Chivwo eooded2Bs6( 1- et hyl - pi peri di n-4-yl ) - propoxy] - plaemgkdoso0971s
4,5,6,7-tetrahydro-1 H benzoi m dazol e; 24 4-{3-[3-Chl oro-4-(4-nethyl
-5-propyl -1 Hi m &8z ol:=[2-(4Chigsereheny)}5-methypyHimmbapethyl]-214-pemethiyvhe; 25

4-(3-[3-Chl oro-4-(5-et hyl -4-nmet hyl:=1. & j T ¢ - 2=yl ) - phenoxy]
propyl }-1- net hyl pi peri di ne; 26 1@%{0&;% %%?"Qw‘%r’m")e'
- 4- (2- ( 3- met hyl - 4-405- AeBHgHChipre-3-(bigobutybs oty H-iptidarpl-2-yl)-phenoxy]-

H i m dazol - 2-yl ] - phenoxy} - et hoxy) - pi b di ne ST

5. [ 4. (3 5-Di chl or b phenyl ) < 5- et byl oPar 1 ég%gln?'g?yl J-2-[3-(1- m ethyl - pi
perid i n-4-yl)- prddpoxy]i-Methyh-tre{3-[2anéthyl4-(@4+itidromethyheirenyl)-16t- met hyl - 1

Him dazol -2-yl]-2-[3-(1 -nmethyl -_Ri-pe L. Al ade ¥ 1) - propoxy] - pyri di ne; 29
2 3- ( 1- Met hyl - pi peri di n- 4-yl w,f)jr%(gozg@] é@_ﬂ?&!@g{@ﬁ@%ﬁ%’

rifl uoronet hyl - pH@nyl )} -{3-[HChloratdZ diH-irdidakgl-2oyl)-phtinosy]-Bopyl}-4-methyl-

-[3-(1- Met hyl - pi peri di n-4-yl)-propoxy] - 'eLasz"ur(EEt hyl - 4- ( 4-
rifluoronethyl-phenyl)-1 Himdazol - 235)?‘] -pyrrdine; 31

-[3-(1- Met hyl - pi @&ri di n-&-[$10hlgodp@Sdinethyl1 Hhmidakzel52-y)-phédaxpf onet hyl - 1

i m dazol -2-yl)-pyridine; 32 4 i o

Met hyl - 4- (3-{ 5- [ 5- met hyl - 4- (4- t AP BIREMRDPe R8I ) -1 H- i m

i dazol - 2-yl ] - pyri di4n- 2-1y{Bd3@hiquode@ydhpny-5-trifieoromethye ] H-38idazol-2-yl)-

1- Met hyl -4- (3-{5-[5-net hyl - 4-( ?)h&ﬁ ’M%'%ng%ﬁl‘ 'I%Eb?e’?%ﬂﬁé;l H- 1 m li

dazol - 2-yl ] - pyridi n-2-yl oxy} - propy raz
4- (4-{3-[ 4- (4- Chl @&50o- pHefyf2-Chiprodt(ByphebytS-nfldaemethyl- YHmidazol @y ) -

butyl ) - 1- net hyl - pi peri di ne; i 4 ) . )
1- Met hyl - 4- { 4- [ 3- ( 4- phenyl - 5- rS?”PT“GcE’rr%"#Qt%?F?“!' LpAIiazepane: o_yi )
phenoxy] - butyl }- @6 pdrMdihgled-(BEB-methyl-4-[5-methyl-4-(3-trifluoromethyl-phenyl)-

2-[4-(1-Methyl - pi peridin-4- yiIq-TrrplHgfgf-\ély'l]éﬁhgﬁém-ﬁpc}ﬂyf)-%lperidine;
47  4-(3-{4-[4-(4-Chloro-phenyl)-5-methyl-1H-imidazol-2-yl}-3-methyl-
phenoxy}-propyl)-1-methyl-piperidine;
48  4-(2-{4-[4-(4-Chloro-phenyl)-5-methyl-1H-imidazol-2-yl]-3-methyl-
phenoxy}-ethoxy)-1-methyl-piperidine;
49  1-(3-{4-[4-(4-Chloro-phenyl)-5-methyl-1 H-iﬁxidazol-Z-yl]—S-methy!-
phenoxy}-2-methyl-propyl)-4-methyl-piperazine;
50  2-[4-(4-Chloro-phenyl)-5-methyl-1 H-imidazol-2-y|]-6-[4-(1 -methyl-
piperidin-4-yl)-butoxy]-pyridine; A
51  4-Methyl-2-[3-(1-methyl-piperidin-4-yl)-propoxy]-5-{5-methyl-4-(3-
trifluoromethyl-phenyl)-1H-imidazol-2-yl]-pyridine;
52  5-Bromo-4-[4-(4-chloro-phenyl)-5-methyl-1H-imidazol-2-yl]-2-{4-
. (1-methyl-piperidin-4-yl)-butoxy]-pyridine;
53 2,4-Dimethyl-1-{3-[4-(4-phenyl-5-trifluoromethyl- 1H-imidazol-2-
yl)-phenoxy]-propyl}-piperazine;
54 1,2-Dimethyl-4-{3-[4-(4-phenyl-5-trifluoromethyl-1H-imidazol-2-
yl)-phenoxy]-propyl}-piperazine;

t
2
t
2

H
1-

19



uoronet hyl -1 H-im dazol -2-yl)-pyridine; 37
(1- Met hyl - pi peridin-4-yl)-butoxy]-4-[5-nethyl -4-(3-
| uor onet hyl - phenyl )-1 H i m dazol -2-yl]-pyridine; 38
[ 4- ( 5w edosrboebesd- met hyl - 1 H-i m dazol - 2-yl) - 3- net hy lpepluszoosgdo7is
| }-1-met hyl - pi peridi ne; 18 WD 2005/ 092066 PCT/ US2005/ 009715 39
Chl or o- pheiby| ) - B-Chiarengt4-(trmathyhpigandin-4 3l yhutoxy]l-f44-pheméBhy |

4-

di n-4-yl) - but oxy] - pyrldl rﬁQhHH idazol-2-yl)

3- Chl oro- 4- (5 i sobut t%or% y me 3209’ Ey”?' ¢ henoxy -
}-1-

t

i f
4-
i f
3-
py
-[4- (
eri
3-
pzl ?Zf 1t by - fper N%Athyhi M%éfrn;wﬂ @ﬂrlﬂ?rp@ﬁt’f’dfhfgﬂnﬁ% ao
-4-(4-trifluoronethyl - phen: uty pi pe
ridine; 42 1-{3-[2-Chloro-4- %alz%i_?'yr]ﬂle ﬁ?%xg %(t%)m@n@g%?&}a p&yg 4- et hyl -
pi per?}m Zerret ﬁsl 1p5|{7;3)e£§-zBm| nl'@ﬁdj}t(imt@'dipﬁéﬂ’dlwrw 1upxyiid dameathd-4y(B) - phenoxy]
ro - 4-
E- { gy[ 3- Chl or o- 4- ( 4- phenyl etgﬂ%o“él Fthglr%hr?gkll?] T‘ umudaﬁc_)l znyihg%”dlme
gh{ego)](-g] Cﬁlr grf)gl 11 15&11:3( p p'ﬁt{ﬁ;? (B]I?gfp@ghyi)eS trm?;romethyl 1H- Im{;ﬂa;rC(SQZ ;I] )2”[4)1 (1-
phenoxy] - pr opyl } - 4- met hyl - ’ﬁ?@*%éﬁ% yl gaiolih o
1- Met hyl - 4- ( 3-{ 3- rf@chyl“ﬁ["aﬁr@mfgnrowlmahylﬂr (Bttifbrooerpethyltphsingng Hy - 1

0 (3 (0 L4 (4 Chi br o prtiooPRYLbRURRB OS] gB0M)- 1 methy.iperdine;

phenoxy} - propyl ) - 0ret Hyfd={fi( ‘bé}hicmti) n@enyl)iﬁemethyl 1H-imidazol-2-yl]-3- methyl—

4-(2-{4-[4-(4-Cnhl oro- phenypa ﬁﬁ-?sh%lrﬁe"tﬁgfpﬁdﬂgr%?-lyl)-?p'réfﬂén'-f’-bf,mt hyl
ridine;

phenoxy} - et hoxy) - 1- et hyl -
1- (3-{4-[4-(4- Chl dlo- p‘h@‘l{)’BH;hlérormtwrchibrcb-lphenyl)cﬁamethymlyHir]ﬁdaaoh‘a gkhyl -

D LA (o chl or o phenyl )25, ot hyl - 1 PieREEEEMIBRaing: 4 (1 _ 1or i
pi peridin-4-yl) -2 0¥y{3-{8yChlomdihis;:(45hloro-phenyl)-5-methyl-1H-imidazol-2-yl]-
4- Met hyl - 2-[ 3- (1- net hyl - pi peri dlpﬂegbx)ﬁ beBWPP%ﬁ'XI] plﬁeﬁginér,e'[ hyl - 4- ( 3-
63  4-(3-{3-Chloro-4-[4-(4-chloro-phenyl)-5-methyl-1H-imidazol-2-yl}-
phenoxy}-propyl)-1-isopropyl-piperidine;
64 1-Methyl-4-{3-[4-(4-phenyl-5-trifluoromethyl-1H-imidazol-2-yl)-
naphthalen-1-yloxy}-propyl}-piperidine;
65 1-(4-Methyl-piperazin-1-yl)-3-{5-[5-methyl-4-(4-trifluoromethyl-
phenyl)-1H-imidazol-2-yl]-pyridin-2-yloxy}-propan-1-one;
66  6-[4-(4-Chloro-phenyl)-5-methyl-1 H-imidazol-2-yi}-3-fluoro-2-[{4-
(1-methyl-piperidin-4-yl)-butoxy]-pyridine;
67 1-Methyl-4-(4-{3-methyl-6-[5-methyl-4-(3-trifluoromethyi-phenyl)-
1 H-imidazol-2-yl]-pyridin-2-yloxy}-butyl)-piperazine;
68 1 -Methyi-4-{3-[4-(5-methyl-4-thiophen-2-yi-1 H-imidazol-2-yl)-
phenoxy]-propyi}-piperidine; and
69  2-{3-[4-(1-Methyl-piperidin-4-yl)-butoxy]-phenyl}-3H-imidazo[4,5-
blpyridine.

Compounds according to the present invention may be made according

to processes within the skill of the art and/or according to processes of this
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trifluoronethyl-phenyl)-1 Himdazol-2-yl]-pyridine;, 52
5-Brono-4-[ 4-(4-chl oro-phenyl)-5-nethyl- 1 Himdazol-2-yl]-2-[4- (1-nethyl
-pi pe ridin-4-yl)-butoxy]-pyridine; 53 2,4-Di nethyl -

-{3-[4- (4- pheniosroszoée i f | uoromet hyl -1 H-i m dazol -2- yl)- p@qmggg@g,bogpfsopyl
}-piperazine; 54 1,2-Dinethyl-4-{3- ¥§4 (4-phenyl -5-trifluoromethyl -

H i m dazol - 2- ym\oenmmﬁgwy]as posp wescr egmtﬁzlsn@emeﬂ@mmmgmw

PCT/ US2005/ 0097,
5 Gl or 0-2- [ 4- (LG 1 combigtge maods, T, ctjar e agus spmeouncs

trifl uor omet hylheteinstartinghmeateri2isyhayy lpg/eringiomd thecarry the ultimately desired

1- Met hyl - 4- (4- - PN ECTR S AR A : o i

i dazol 2.y ] Sy g tetehbioh SREATRIRYY prfiEtoden'de,

5- Br onp- 2- [ 4 ( ppephigle: Stapding diateridlsmily beivbirined Alro[rSeomnhlgelaJ 4o\rBes or
trifl thylg I

4r I[ 4- l(Jf)lr CC)JhrrForg hg%]?% rfn?}-HfoP%or orreoﬁ rfé S]fmglixm ﬂgazol % alt'fe% rﬂa¥ Re
nmet hyl - pi pe ri r&tce\ssewtb)enhplw, arxtjn}e-glgcmof thedulimatety degired substituent, a

4-(3-{4-(5- Q/C|_ gﬁébﬁ’{)ﬁlq”ﬁt P{ll’:ﬁ ?ha%%etcra'rr #R{{ﬂﬁﬁ%f{%ﬂ&@%%hé & a'ﬁ't'j

I m dazol - 2-yl ] enox prop eri ne
1-{4-[4-(4-Chl mema@deﬂmgm@rm Wijhh the desired sistilueat. yitoss ofretdmary sklll in

i (oo (5 o o B P R ot SRR fictben e aron T pne

noxy} - propyl ) -cpmpeundt aveprdgfy to the present invention.

4-(3-{3-Chl oro-4- (4 6\ me%s of%‘?c%l%:lsg g%g{l%ﬁ&yﬁérénlﬁkcilﬂeg%ﬁgrl\ ét?érXilc;II-y

phenoxy} - propyl)-1-€ plperldlne
4- ( 3-{ 3- Chl or o-dednihgful- qn”rdmrrrnerpts@pﬁlspeﬁasrbydwlysis, Halagendiiarg Ipriegtioh,

TNt l 4. (5 RO b RO o ool mpmented gt g hetsppiinos
napht hal en-15- ylpoowiedmanqnylahd ;hrnqomdu‘drymll i6%he art.
L (4-Nethy1 ol per azpade 41 orind BobBedIEh ol it id SHRUTRUDY) ePPenY) -1
6-[4-(4-Chlor o-ppdr&enylhyerﬂroneft maly -be ndcesradaaral/oriegirdbi@id pratecbsehsitite or
reactive groups on any of the molecules concerned. In addition, compounds of
this invention may be modified by using protecting groups; such compounds,
20 precursors, or prodrugs are also within the scope of the invention. This
modification may be achieved by means of conventional protecting groups,
such as those described in “Protective Groups in Organic Chemistry", ed.
J.F.W. McOmie, Plenum Press, 1973; ahd T.W. Greene & P.G.M. Wuts,
"Protective Groups in Organic Synthesis*, 3" ed., John Wiley & Sons, 1999.
25 The protecting groups may be removed at a convenient subsequent stage

using methods known from the art.

Table of Acronyms

Term Acronym
Tetrahydrofuran THF
N,N-Dimethylformamide DMF
N,N-Dimethylacetamide DMA
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(1- et hyl - pi peridi n-4-yl)-butoxy]-pyridine; 67

1- Methyl -4-(4-{3-nmethyl -6-[5-nmethyl-4-(3-trifluoronethyl-phenyl) 1
H i m dazol - 2-yl ] - pyri di n- 2-y| oxy}-butyl) - pi perazi ne; 68

1- Met hy| - 4-W@2¢odrg2becnet hyl - 4-t hi Ophen 2-yi -1 H i m dazol PETNUSE05/009715
phenoxy] - propyl } - pi per-di-Re;

2-{3-(4- (1- Met hyl - pi perl di n- 4- R'Tetﬁﬂts&ig&f]dephenyl }- 3H | nPMED0 4| 5-

b] pyri dine. Conpounds accordi @g-Bulylddisanmdyesent 1TNVENTT gogray pe nade
according to processeswithin the skill of the art gnd/or according to
processes of this 20 WO 2005BOIREEUPEBUIED005/ 009715 HBIAentfon, such as
those described in the sxH i ererERraratography 1 O[T OWqppRd Dy matrix or
conbi nat ori al met hodg Torb@ i?sﬁ@lf@ varl ou%érc‘@‘nnourds herein, starting
material s may be enployed ttTéJtn |@mfﬁ9f0m@é09ﬁmyrrately desiléd substituents
t hough the reaction gchene Hcotectign S _gppropri ate.
Starting materials muy be om'édbug}aa%'ﬁfﬁw m"rer ci al ._OUFSFCBGR;L }grp‘ synt hesi zed
by net hods known to one Skl Il ed Ethlyltatwetamft A ternati v eE{DAC tu+may be

N

necessary to enpl oy, frthe—ptace %v uHtmatetyrdesix xSt bstituent, a
sui tabl e group, which nmay be carri etf% rough the redgction schenme and
replaced as appropriate with the desired substituent. Those of ordinary

skill in 10 the art will be able to %%M qd adapt the gui dance provided
herein to make conpounds according t %r esent invention. Enbodi nents of
processes illustrated herein include, when chem ¢él | w neaningful, one or
nore steps such as hydrol ysis, hal ogenatl on, pr ot I on, and deprotection.
These steps can be inpl emantw n Ilg “t he X-&ach ﬁ@% 15 provi ded herein
and the ordinary skill in thke agt. any—éf t rprocesses for

preparation of the conpounds of the p ess nf |H%ent|on it my be necessary
and/ or desirable to protect S8 sititle or X q@f |ve groups on any of the

nol ecul es concerned. | n addition, conpounds © th|$6|nﬁent|on may be

nodi fied by using protecting groups; such conpounds, precursors, or
prodrugs are also within thg scope of th¢p|nﬁent|cVL21T&|Hanndlflcatlon may

be achi eved by neans of camwe i ong! ot n _g(oupS(,/
Y i source ‘fi@g

5 . SCHEME 2
RE R

Q o) Y— HN—RB
4 N,

1 2
R' R WW

(1) R* (V")
HG
A o) ‘ B
ammonia R' X —\_< \_é/
source IN\ —<W
- 2 N \

Referring to Schemes 1 and.2, there are disclosed the following notes

and additions. The starting materials for the steps described below regarding
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such as those described in "Protective Goups in Oganic Chem stry", ed.
J.FEW MOme, Plenum Press, 1973; and TW Geene & PG M Wits,
"Protective Goups in Organic Synthesis", 31 ed., John Wley & Sons, 1999.
25 The protweotbéosgogécoups may be renoved at a conveni ent pEulse@seat1sst age
usi ng net hods known fromthe art. Table of Acronyns Term Acronym

Tet r ahydr of ur abchEAES Nand mmme&r&%ﬁ’i’ij@bw easilyNacDesaileya those ani de DVA
21 WO 2005/ 0920664k ,gF/&L%$12005/ 009715 Dinet hyl sul f oxi de DMSO

tert-Butyl car banoyl Bovi ne serum al bumi n BSA Hi gh-pressure |iquid

chr omat ogr aphy HPLComMpiunds alfermelaroratipgreaprpared Gy condersing suitablyi num

e 0 R P AR R P 8.1
amoni a R115 N the prasesce @ d&Rsource of ammonia (NH3;) to form a compound of formula (1

when the aldehyde (1V’) has a para ether substitution with respect to the

aldehyde group (Scheme 1), or a compound of formula (lI) when the aldehyde

(IV") has a meta ether substitution with respect to the aldehyde group (Scheme

2). Suitable sources of ammonia include liquid and gaseous ammonia,

10 aqueous ammonia, ammonia in methyl or ethyl alcohol, ammonia in 1,4-
dioxane, NH40Ac, NH,Cl, NH;HCOj3, (NH,4).CO3, ammonium benzoate, and
other chemically compatible sources of ammonia or ammonium salts, and
mixtures thereof.

This condensation is preferably performed in a heated medium in a

15 chemically compatible solvent. Reaction medium temperatures range
preferably from about room temperature to about 110 °C, more preferably from
about 50 °C to about 80 °C. Solvents that can be used for this reaction include
ethanol, isopropanol, acetic acid, water, THF, dioxane, DMF, DMA, and
DMSO, preferably methanol, and mixtures thereof.

20 Suitably substituted aryl or heteroaryl aldehydes (IV’) and (IV”) can be
prepared according to procedures known in the art. In one preparation
procedure, a suitably substituted hydroxy benzaldehyde is reacted with a
suitably substituted moiety to form the ether link in compounds (IV’) and (IV”).
Reaction with a suitably substituted 4-hydroxy benzaldehyde leads to the

25 formation of compound (IV’), and reaction with a suitably substituted 3-hydroxy
benzaldehyde leads to the formation of compound (IV”).

Where the processes for the preparation of the compounds according to
the invention give rise to mixture of stereoisomers, these isomers may be
separated by conventional techniques such as resolution, for example by

30 formation of diastereomeric salts, kinetic resolution including variants thereof,
such as dynamic resolution, preferential crystallization, biotransformation,
enzymatic transformation, and preparative chromatography. The compounds

may be prepared in racemic form, or individual enantiomers may be prepared
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R2 NV x H(lI) 5 SCHEME 2 R\6~~~ //R7 OHO + O x--\ ~Y-Z;, R R R2Z WRS n
H((Ill) RBR4 (IV') R6 /RT OY-Z-\NR6 ammnia R~ [JN x~ ~)n source ~ \
WRs RR NHR3 R4 (Il) Referring to Schenes 1 and. 2, there are disclosed

t he fol | owwwm2msteess and additions. The starting materi CT/UST05/009215st eps
descri bed bel ow regardlaas 22 WO 2005/ 092066 PCT/ US2005/ 009715 Schenes 1
and 2 are commettEeaPY gnanhiasnesitic syhedisar by regelutien Hecapaurds aaysier| | ed in

the art. Conpoudhdmpl, ba%sravea ifth theé cdminbheAt haRiiGREs Y sahdapndensi ng a
suitably substituted 1, 2-di ketone (111) with a suitably substituted

al dehyde (1V') tefhniqugs)sych asshe fpsmationsefshiasteseomericpaicdyorltdpmmstion WitHz) t o
forma compound,0f nfc&ryra&.% s&a éﬁ@ﬁasf(h%x ﬁ-ltdj@&/y@e(aﬁér\é amcﬁ‘ﬁﬁd/@r @%ﬂp et her

substitution with res ect hyde group ( 1), a conpound
of formula (A1 )tokAemn- &aﬁé”%iﬁ%fﬂué‘ﬁed PY f\!’a‘}t'oﬁa'sc%tﬂ’e?caﬁo@?ﬁ@fe%@EEﬂtlpﬂ gtion with

respect to the gl g@@%gé‘e gfrFBJ&bn(p%théé‘ﬁmay%)so beteb S FoPRIth&foh &f ammoni a

i nclude |iquid and gaseous ammoni a, aqueous ammoni a, amonia in methyl or

et hyl al cohol , mﬁp@erme%em-or@mﬁ@n@llowmghromamgrapmwmlon(aNFM) 2003,
b
anmoni um e”ZOarbﬁmové}%?’the%ﬂsra&ﬂ‘é&‘eg@' rgéh%?\?ﬁﬁé b&hﬁolﬁﬂefrﬁaébegé é%era(gl aor

ammonium salts, and m xtures | s”’condensat | on
perforned in a usigtachimkdPucplymm. Regioisomeric mixtures may also be separated

10 into their constituent regioisomers by conventlonal techniques.

For therapeutic use, salts of the compounds of the present invention are
those that are pharmaceutically acceptable. However, salts of acids and bases
that are non-pharmaceutically acceptable may also find use, for example, in

15 the preparation or purification of a pharmaceutically acceptable compound. All
salts, whether pharmaceutically acceptable or not are included within the ambit
of the present invention.

Pharmaceutically acceptable salts, esters, and amides of compounds
according to the present invention refer to those salts, amides and ester forms

20 of the compounds of the present invention that would be apparent to the
pharmaceutical chemist, i.e., those that are non-toxic and that would favorably
affect the pharmacological properties of said compounds of the present
invention. Those compounds having favorable pharmacological properties
would be apparent to the pharmaceutical chemist, i.e., those that are non-toxic

25 and that possess such pharmacological properties to provide sufficient
palatability, absorption, distribution, metabolism and excretion. Other factors,
more practical in nature, that are also important in the selection are cost of raw
materials, ease of crystallization, yield, stability, hygroscopicity, and flowability
of the resulting bulk drug.

30 Examples of acids that may be used in the preparation of
pharmaceutically acceptable salts include the following: acetic acid, 2,2-
dichloroacetic acid, acylated amino acids, adipic acid, alginic acid, ascorbic

acid, L-aspartic acid, benzenesulfonic acid, benzoic acid, 4-acetamidobenzoic
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15 chem cally conpati bl e solvent. Reaction nmediumtenperatures range
preferably from about roomtenperature to about 110 C, nore preferably from
about 50 C to about 80 C. Solvents that can be used for this reaction

i nclude etweapmk/poweopr opanol, acetic acid, water, THF, pdirasanepooDis-, DVA,
and DMVSO, preferably nmethanol, and m xtures thereof. 20 Suitably
substituted arcidot+)isemphone g¢iddagwihpsaioric &eiy, (aht S)icermpheat0-péfonisr epar ed
according to pr, i r.afl dure, a
i £ abl y subst IE0E o Fh sapgle b Gatbr acid oPREmR SREGAE 8. BERRE
substitut ed noiasidycycohesamesuiamistdsist, dpdesyispifuricaeb etivkee (1L 2/disultonéc (1 V") .

Reaction with uj hstt - I - .to the 25
Formaton of casmsemg i Bife skl Zrgtrety-giehaoRE 3R, AEMKRid, A o
3-hydroxy Benzaiddgsigeteri¢ acidsgendisic heidf gluepiieptonicafcicd Ghglocandt 4did/D-. Where t he
processes for the pr ratian of conp caordi.ng to. the invention
give riseto mgi] CHEoé]%g%"gtl'éﬁgtgﬁg%%g&sofgﬁ@g%%g%ﬁeﬁgcoﬂﬁgc'g&'péuégaﬁpgt ed by
conventi onal t égbmbaues asidchydrschi@isacid, hydrpiotioracielx w)ii-lactizyackl) (f)eduvat i on of
di astereoneric, s i

Its, i ti | yt.i i [ udj. . i ts th f, h
as dynanic resé‘?ﬁfiag'ﬁ; éb{ggpbl%ea:ﬁqs'gfatﬂ%gf 5@?‘49&5‘5[‘ ngﬂ,'a’{iélgfr}'?%ﬁ'gf éﬁﬁgﬂ on:SUC
gnzymati C transhadetid h@?,m@thdnﬁuﬁag@é a@ig,\mﬂlp@hfm_t@gﬂmphyacidTBe corrpoungszsn%

e prepared in racenc 1 or_.individual enantioners, may .be prepare
2008/ 052064 OPCPORTBEEP b Touron Hik, B SRR G (Y RE AT = or by
resol uti on. Theitéoagewies ao@yoroliobcidoxanpacd, fainitie aot veameitibcidt hei r

conponent enantioners by standard techni gues, .such as the formation of
i aot er coner | ¢ PEATIAC oS BGOBRGAT e YPR it Pediang 5k FUEY8ei d, such
as (-)-di-p-toladiay 4-arih@siirylicCachd; isdbadiclacid, stegricGicidpsirccinid awiy, lsulfuricar t ari ¢

base. The compdbiaEnhie ol ¢ sieRa i bl dbioBpricriher Bhopeu G e e gt r ¢
esters or asi desdedymrioagd by chromatographic separation and renoval of the
R ARG 4 TR RN e e M
thei r consti t uebhverediitto Siaehardpyuitdany edtive @battodicmbil Quasine Raditiomeslapeut i ¢
use, sal ,t s of tfct]r?ns %qpe%lflmnggt vth gp%?opelragsoerggniciz Q:\'{g {:lutoirg%rr]\icatgaeses. Appropriate
base salt forms comprise, for example, the ammonium salts; the alkali and
20 earth alkaline metal salts (e.qg. lithium, sodium, potassium, magnesium, calcium
salts, which may be prepared by treatment with, for example, magnesium
hydroxide, calcium hydroxide, potassium hydroxide, zinc hydroxide, or sodium
hydroxide); and amine salts made with organic bases (e.g. primary, secondary
and tertiary aliphatic and aromatic amines such as L-arginine, benethamine,
25 benzathine, choline, deanol, diethanolamine, diethylamine, dimethylamine,
~dipropylamine, diisopropylaminé, 2-(diethylamino)-ethanol, ethanolamine,
ethylémine, ethylenediamine, isopropylamine, N-methyl-glucamine,
hydrabamine, 1H-imidazole, L-lysine, morpholine, 4-(2-hydroxyethyl)-
morpholine, methylamine, piperidine, piperazine, propylamine, pyrrolidine, 1-(2-
30 hydroxyethyl)-pyrrolidine, pyridine, quinuclidine, quinoline, isoquinoline,
secondary amines, triethanolamine, trimethylamine, triethylamine, N-methyl-D-
glucamine, 2-amino-2-(hydroxymethyl)-1,3-propanediol, and tromethamine).
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those that are pharnaceutically acceptable. However, salts of acids and
bases that are non-pharmaceutically acceptable may al so find use, for
exanple, in 15 the preparation or purification of a pharnaceutically

accept abl e wpspsuneks All  salts, whether pharnaceutical pgrasment@bise or not
are included within the anbit of the present invention. Pharmaceutically
accept abl e sal t3ge, est &K, Baige, afv/ddthaghacasitipd pads’, J djwomdPeig 1937t he present

i nvention referggto,d4 hase, |§‘t’rtcto?‘por%%ﬁge A eftifle. forms 20 of the conpounds

of the present |nvent| on that 'v par ent %0 the phar maceuti cal
chemist, i.e., thoseSa'tthatsoap@pnmth@mwa@ﬁ@ndtsatwemmndmﬂé@fmsabaty affect the

phar macol ogi cal, ofERRES r35e BlosBRfenREIRaMIR: flhheERAREb: sIcHYERIY O

Those conpounds ar macol ogi cal propertres
apparent toSt h@r@hmrmwmm@e&Iaechgsmeraily &DlvatetShose that are non-toxic 25

and_that possess sugh. gl HRGALAgI ke REANSELIAR 'O, BIAYER Kl ci ent

pal atability, absorp ut1on o)
factors, nore spbstdtted ahemnyh anatphesylCi.dudity!- asteral %mferrqdcastemtnciudet he sel ect i on

hyar Siiépf’i. Ly et oBle e, forrE Srep bty Gt 5Bt OB s P BN b e o
aci ds that may vmerejemjon motehxartpnxgltmnbatttuerns (sfreplptmt wﬁmpmmdtb@tybynzydm@pt abl e
salts incl ui%e ?bofn %%\ég P%etl i c %’Onﬁbr Bntﬂt’ﬁ&gg%ggﬁﬁ“ c acid, acylated

am no aci ds, ‘aspartic acid,
benzenesul f oni GSI-@SCdtzC@@aztetrehmofdr 2-4toaynattmmtyutdmrahydyopyraﬂ»zm@OOS/ 092066

/ / , -
) canphor - 10- AR 12l oSBT Yo Eafte Mo CBMRATL BtylcbBhgudft o ool

ci nnam c acid, oarttomylc4@tyndy|metyiok3&mhonyla2|2c2 tricylotoethexygraetsaryf,am ¢ aci d,
dodecylsulfurl than sul fonic aC|d

2- hydr oxy- et ha%egg]tr]%c;ﬂmgetﬁgxy&arqogﬁnf%ut%lg)l(y&grb]puﬁatr?@ﬁgxy&aj &mylgal actaric acid,
gentisic adisd, dyiheoghemaxmarbemi dr;panghtedmxymarmyd adBmaglylexycapborg/l,aci d,

L-glutam c ac a- 0xo c.acid I CorRe d d,
hygr lcJ)br om ¢ alc:% e’ﬁ%‘éi“@%ﬁﬁts ylgag’(?gh 4’#&%@&8'8%@" O'é(?,%arg?,fﬁuqr_' fagtc : c acid,
(t)-DL- lacti c tetcahydrdpganethyloxycerbacyld, nmal eic acid, (-)-L-malic acid,

mal oni ¢ aci d, () - Doy IRJEl L o i hreiMELARRG S hECBhGh Sk e

napht hal ene- 2-sul fo
“pharmaceutically acceptable salts,

pharmaceutically acceptable esters,” and

20 “pharmaceutically acceptable amides” include those salts, esters and amides,
respectively that do not change the intrinsic properties of the active ingredient.
See, for example, Remington, The Science and Practice of Pharmacy, 704
(20" ed., 2000).

25 “Patient” or “subject” includes mammals such as human beings and
animals (e.g., dogs, cats, horses, rats, rabbits, mice, non-human primates) in
need of observation, experiment, treatment or prevention in connection with the
relevant disease or condition. Preferably, the patient is a human being.

“Composition” includes a product comprising the specified ingredients in

30 the specified amounts, including in the effective amounts, as well as any
product that results directly or indirectly from combinations of the specified
ingredients in the specified amounts.
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10 napht hal ene- 1,5-disulfonic acid, 1-hydroxy-2-naphthoic acid, nicotinic
acid, nitric acid, oleic acid, orotic acid, oxalic acid, palmtic acid,
panmoi ¢ acid, perchloric acid, phosphoric acid, L-pyroglutamc acid,
sacchari c awddgose®bécylic acid, 4-am no-salicylic acidpcyasamseosas d,
stearic acid, succinic acid, sulfuric acid, tannic acid, (+‘)-L-tartari o
aci d, thiocyani c aédminigirationeéatieastingicemaertd elfarmulge (thartil) end/er aci d.

Conpounds of tqgivREveSEEreof RYSHd PR aRRIiatdHoR S 8dndddm Ut 1S sifBpIe

Cy
converted into their therapeutically active non-toxic mstgr or am ne
addi ti on sal t admjpigkation feraayheshar agisuph egpPepdi itselé obagaait ef asultableor gani c

bases. roprji f£orns conprise, for exanple, the anmpni um
App pifsarﬁhﬁgcégﬂgﬁ c%ﬂﬁoaﬁﬂﬁ. mp mp

salts; the al nd 20 ea al kaline nmetal salts (e.g. lithium sodium
pot assi um Sragnesi UMerarauticalinefieglivesameuiit o “effactive apoeptaeed by treat ment

wWth, for exa@%mgﬂ@&wéﬂa%@temsdﬁw@éﬁ g‘ﬁ)’(/ 5%11&1%51;:%2{? Jofifig oPOt assi um

hydr oxi de, zi hydr oxrde, or sodi um r OXI mne salts made with
organi ¢ baﬁes Arergacquticaiaggnt thalceliadaihg biclegical er Medicinahtesperseiicaaimd ar ?)mati c
am nes such as |- i a - : anol ,
di et hanol ani Q““a?‘éﬁ"?nﬂﬁ%@%?%% 'a"%?ﬁfe'f”i“%i Bp‘%]@%?'i‘%tﬁ%]ﬁééwg"ugﬂ?
di i sopr opyl anibyes regedrdhesn kMsteamdrian) metisalrtsicior.car todresichmitiae, whese thel ani ne,
et hyl enedi gym L i h: - [ Qs i 1
e L e Dt G R R
hmaéI hyl amt Rel, ) f e dllsigaﬁg,orpilq@eizub!erm,trq@tgg*pwa_mgpwly,gymswulo@uaségn_h@tpq_ 30I _

ydr oxyet hyl ) - e WY Wi - : +.5Qqui nol i ne,
secondary am nagﬁ(?Jn? ¢ ia&f[u Egﬂnagﬁﬁ%]ﬂoﬂ)eé}ﬁwrﬁhﬁ} ﬁ@i}}één&:"ﬁ@y %q@?{é@hdynﬁ%ﬁit naZ\,B
N- et hyl - D-  glgiammiatieglly 2elateidrieras (eferdo theyareauny bf active comppuanteati ol , and
et Al " phat EAEITHTRPH dgPARE Bk retaa DA ReiomEF i, Suchap S, (% 8%
i ncor por atd hehikition byd artf-exlemowtory 8Hedt, reapedivelpripthesgystannbeihg dr at es and

sol vent additi for , S ; L: i 0 e able to
form Exanpl ess(P%r}%'édS)tﬁ "#eg?‘hé“ %gggyée{gﬁy%'?é?ipe“gfogé @%rﬁ%{\g @é%yns g‘]’gﬁlter ally
sol vat es. Exarpl&sseércher vetblimarast medicalrbictodeor Glher alikigibn, v@®erd thecl oal kyl ,

phenyl ,  subst}Lyticd BYLMKE incRidds R IWASimad Y ae R he dyfiptimed esters

i ncl ude
of the disease or disorder being treated.

20 As used herein, “treating” a disorder, and grammatically related terms,
mean eliminating or otherwise ameliorating the cause and/or effects thereof.
Terms such as to “inhibit”, and grammatically related terms, the onset of a
disorder or event, and to “prevent” a disorder or condition, and grammatically
related terms, mean preventing, delaying or reducing the likelihood of such

25 onset.

The terms “unit dose” and their grammatical equivalent forms are used
herein to refer to physically discrete units suitable as unitary dosages for
human patients and other animals, each unit containing a predetermined

| effective, pharmacologic amount of the active ingredient calculated to produce

30 the desired pharmacological effect. The specifications for the novel unit
dosage forms of this invention are determined by, and are directly dependent
on, the characteristics of the active ingredient, and on the limitations inherent in
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met hyl esters- Furthernore, exanples of suitable esters include such esters
where one or nore carboxyl substituents is replaced with p-nethoxybenzyl oxy
10 carbonyl, 2,4,6-trinethyl benzyl oxycarbonyl, 9-anthryl oxycarbonyl,

CH3SCH2 OO0-woailsiedoyelr of ur - 2- yl oxycar bonyl , tetrahydr OpWC@WS%OO%)O%YS
car bonyl, fur-2-yloxycarbonyl, benzoylnethoxycarbonyl p- ni trobenzyl oxy-

car bonyl , 4- pyttedar ofetohpopodingeunsH an ative Maredieri Ifmtbmhebtlsoomebm hyians

2,2,2-tribrono t - but yl oxycar bonyl , t-anyl oxycarbonyl, 15
dlphenylnethoxgﬁggﬁ%ﬁgﬁpgﬂylphenylnethoxycarbonyl adamant yl oxycar bonyl ,

2- benzyl oxyphenyl oxgrobodimeyts,of pharetdegltical wﬂmytlonxy@areladmgbr prer/enting

t et rahydr opyran-2:yl oxycarb t her fer ed to her n ex itly or
not, each of tﬁaﬂ“i (‘f?@lor' %ﬁ%&%ﬂ%ﬁé‘dﬁ‘ F?u b?tactﬂ”épr?glat Srapeu 'Ca y

" phar maceut Bcaleffyct»ae(aemuabcbfeat measma M, mnebtorZraoatmh'@r s@leaeumeﬁ I y acceptabl e
am des" include_those s nd_ani des ectivel %8 t do not

change the int F?'ﬁg?%ncﬁr gLOéWIaESJ 5P ee%}npqu H@SEQD?%[H?'S r e150r exanpl e,
Rem ngt on, ThetaﬁmmersmmmiePrsatvaleseheréobeiaerrmcgutchMaco(ea&blh mIls, 2000) . 25
"Patient" or sub ect ani mal s

h
(e.g., dogs, cafs esr%'ldseégers H‘g{%‘” @%FP@’H% 38ﬁarﬁ%a}?eHh??§¥| ag‘?‘?pﬁ%ﬁ%s in need

of observati oncamigperi nent, treatnent or preventi on I n connection with the
rel evant di sease o i tion. refe t he ent .i. h bei ng.

" Corposi ti oR" i ncl Lﬁ]f@gocg mepis e armﬁ l°§|y°‘r9 gi‘% g |"?W'%'En lﬁ{jg%cd{]ents in 30
t he specified esroumientin mlhb,l@btm@twmbh@ eefrfeweluucal@rwum»& anfcuriel zht as any
product that fesu ts direct conbi nat i

Dbect i ed 1 nolPadl &k Eukd ko fment it gl Mg ons b s5oulss
PCT/ US2005/ 009¢Land ananﬁdsmarsl diastefeonterd, mtname talﬂdimémndyd]étefspr mul ae (1)

d (1) and/or_d £ ref d i on of such
Compount | n a SAVEbIBredAPECTAeT BireraRa sAG: %ggaegsas ST dERIng | ¢ sel

or as part 18f furhei tahprise apdﬂ*&rrn?liaeau‘baltyedccema’ﬂes:atrieon "Ther apeutically
effecti ve anount” related terns

mean that anount of ‘HB?‘J‘W@“@(?X%B{?}”@&‘@FWOW compBosiions thactal S &

therapeutically effective amount of at least one anti-inflammatory compound
selected from compounds of formulae (l) and (ll), enantiomers, diastereomers,
racemates, tautomers, hydrates, solvates thereof, pharmaceutically acceptable

20 salts, amides and esters thereof, further comprise a pharmaceutically
acceptable carrier.

Embodiments of methods for treating or preventing inflammation in a
subject that comprise administering to the subject in connection with an
inflammatory response a pharmaceutical composition comprising a

25 therapeutically effective amount of at least one anti-inflammatory compound
selected from compounds of formulae (1) and (ll), enantiomers, diastereomers,
racemates, tautomers, hydrates, solvates thereof, pharmaceutically acceptable
salts, amides and esters thereof, include methods wherein said inflammatory
response is a response to at least one of the conditions: inflammatory

30 disorders, allergic disorders, dermatological disorders, autoimmune disease,
lymphatic disorders, itchy skin, and immunodeficiency disorders.

Embodiments of methods for treating or preventing inflammation in a

subject that comprise administering to the subject in connection with an
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pharmaceutical agent that elicits the biological or nedicinal response in an
in vitro system a tissue system an aninmal or human being, that is being
sought by a researcher, veterinarian, nedical doctor, or other clinician,

wher e the KQoam@lsiokg! response includes, but is not K gt ul‘%/ooﬁhé evi ation
of the synptons of the di sease or dlsorder being treate ogously,

terms such as ‘rflalirkité9r¥spoRs® HIpharmaceitidal térhh SYMBAL Rmprid tant
"prophylactically effective amount” and grammatically related terns refer

to the anount dreraRautigallyHiepinerrment Obﬁa{??ﬁée%?ﬂ%&”a@@@mwPﬂ'é]?o'éﬂq cits the

response bei ng se@ERE KR é&npoweboa@nmae RBRd 11f) OdhanBisimant biakieidopargt ory
effect, respectively, in érstem ein studl ed, whether an in vitro

system an ani fagemsites taﬁlﬁ?fﬁﬁfsb drefes rﬁatva?es* t%e@ﬂnpharﬂgacautr@&)e@m@ﬁ@ble
veterinariap, RRE %ﬁ"ldé%er{dCHsterQ’fhe‘Péd?QFlcl%é RefHodS whBhEY Saili HfamiRAl g1 nal

response includes, but is not limted to, alleviation of the synpt ons of
the di sease or refPEBSElEM 'l?éﬁJQf@ettiaé%Q"é@he@QYAs used herein, "treating" a

di sorder, and of amedigdieKtd @t sks6 ating O?P%v@ﬁtk@‘uﬂ%rﬂ&roﬂrmgt her wi se

anel i oratl ng the cause and%r e ere Ter such as to "inhibit",
and grammat i cash§ie¢tdhaitcomprise aeministeringrig éhe wubiegt indlosaedlien with asvent, and to

t d | dt
oreventi ng. _del momiaigy et o BRan S R EREL AR b [Ehgeed e, ean
"uni t dose"Oantherspauticyjlypiteativecanousd af atdeashong amtn@ﬂam@mdomh@rrei nto refer
to physically gialé&ﬁe@tfr%ﬁ%ﬁrﬁﬁoﬁ% bffhRugs QS‘%‘F% ggyer%‘ﬂﬁ@rggé E%tere%H{’é%‘ patients

and ot her ani mal's, each unit containing term ned ective
phar macol ogi c sarematestautereerschydiaies rghvatfisdhrreciaplarmacedticatly aucedlabe 30 t he

desired phar ”E‘%Ql OQjrfidlls il Rfdrs thEPé‘o %R@IG&J }n%%EQ%eFe attlg§sé'39¥ ot EhH”' t

dosage fornms o Hhi's i nvention are e erm ned are directly dependent
on, the char acfalpwingiig satisfied: healdwlamatwrwpem is aymepansettdre physitalat i ons

nher ent | 5 220,200 ARARG FERLLERANSLOSEIS. 1 hengfibarRROUnd) N0

such an actlve I ngr edi ent eutic us unans r ani nal s.
Enbodi ments of s«wﬁmﬂmuemmfaﬁpqmmmspgw tpmfe@tweasalﬁ@flémnpatwentu ng an H4

recept or - nedi atadofandid 88brsB 16 af HRhEGH b B¥oaf HERIS Sfidh tblalAReLt; cal |y

said inflammatory response is a response to an immunological stimulus; said
inflammatory response is a response to a non-immunological stimulus; said

20 inflammatory response is a response to at least one of the conditions: Allergy,
asthma, chronic obstructed pulmonary disease (COPD), atherosclerosis,
rheumatoid arthritis, multiple sclerosis, inflammatory bowel disease, and more
specifically wherein said inflammatory bowel disease is at least one of Crohn’s
disease and ulcerative colitis, psoriasis, allergic rhinitis, scleroderma,

| 25 autoimmune thyroid disease, immune-mediated diabetes mellitus, and lupus;

said inflammatory response is a reSponse to at least one of the conditions:
Myasthenia gravis, autoimmune neuropathy, and more specifically wherein
said autoimmune neuropathy is Guillain-Barré neuropathy, autoimmune uveitis,
autoimmune hemolytic anemia, pernicious anemia, autoimmune

30 thrombocytopenia, temporal arteritis, anti-phospholipid syndrome, vasculitides,
and more specifically wherein said vasculitides is Wegener's granulomatosis,
Behcet's disease, dermatitis herpetiformis, pemphigus vulgaris, vitiligio, primary

biliary cirrhosis, autoimmune hepatitis, autoimmune oophoritis, autoimmune
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5 effective anount of at |east one H4 receptor nodul ator selected from
conpounds of formulae (1) and (11), enantioners, diastereoners, racenates,
taut omers, hydrates, solvates thereof, pharnaceutically acceptable salts,
am des and wetessodber eof , further conprise a phar maceutpcaalshyosaegept abl e
carrier. 10 Enbodi ments of pharmaceutical conpositions for inhibiting

| eukocyt e r ecowhitiseagtoimmanesdibgasetof tﬁeadr@mhplahd,@caymytemapeut ically

el foctive amoupge oRloot et BREh ARG AR HEBULLAENN (DLRLLAr ocl ected

from conpounds of enant Paoner S,
racemates, t autspmmykiarthmlamyesankykxslngeslpeedyﬂltrssraedﬁjognhrais lsmuhensaild y

Sﬁé?ﬁéi?h?. cal 1TRrRREF I RReE R e M AR i R SRPIRE L or
conposi ti on$ t ab¢rgcomfanmnnation; gmmwn?pﬂamnmwyesebhmlsmheommﬁarhmelliorat (II )east g
ound ..se ae an

one anti-infla [ te conpounds or

(1), enantio g"”'?ﬁ%@ﬁﬁ%%?@” W'fh (it 'qﬂ %{E%Bﬂ%sfe accR H}gat?ige sol vat es
t her eof , phar npesseht noeédtuynmm@sabhmst&(ﬂorsai a time aimat deest leasd oas bepréort her eof |
further conprise har ceut | .y, _acc a arrier. Enbodi ments of

met hods f or trioata?ﬂ%clﬂs ?fee g’ﬁqaﬂ?naiﬁﬂé %ﬁctf’?n a subject that conprise
adnini stering -to thebsdiveattof Irmetlmvmaaho@.natu\rgtdm mecembd apredsipnithatesponse a
phar maceut i 8al osition co r| Si thera eutically effective amount
D At T east!OonGSRATES PHROPERARIGY SoARU 0 418 Cap SR baURY SHEEBHBnds of

1;] o(r:I rrult ae (1) I an?mbb{:?}ds dilf?rmulaym)rwd (tl)![ asamubmreﬁ&sterﬁ?ﬁmataffmabau; grrer s, .
ydrates, solvates e uti acc e am des an
esters thereof?“i??‘m? ﬁd'éycﬁ%tf“f‘r 3’%35 aﬁ?’é’af’ﬁ‘ft (EC(?PV%?er%@itﬁ'onse is a
rlelspon_se él o at ahmtaéﬂﬂ!steﬁ ltﬁelf@o fp«ﬁdﬁlgdé megmds whbternatelb st Ynd @t thes or delrs )

al l ergic disor er mat.ol ogi.ca sorders, aytoi n sease yrrp atic
i sor der s. |+t coBlngdS SERHHRIR Bherr e EPar EbPaUTEs s b Rt s 5

met hods fonstremreﬁtgoroas pIr€deptdriantagonibl, andredid anleast cheSaddpauihd bhat conpri se
adm nistering to t connection w 005/ 092066

Ae) U005/ 000 PPguaTes ek Soselbr BRBRESEL S8a Kt Dol et donmos: 11 on

conprising a An illustration of the invention is a pharmaceutical composition made by
mixing at least one imidazole compound selected from compounds of formulae
(1) and (1), enantiomers, diastereomers, racemates, tautomers, hydrates,

20 solvates thereof, pharmaceutically acceptable salts, amides and esters thereof,
and a pharmaceutically acceptable carrier. lllustrating the invention is a
process for making.a pharmaceutical composition comprising mixing at least
one imidazole compound selected from compounds of formulae (1) and (il),
enantiomers, diastereomers, racemates, tautomers, hydrates, solvates thereof,

25 pharmaceutically acceptable salts, amides and esters thereof, and a
pharmaceutically acceptable carrier. '

Another example of the invention is the use of a composition that
comprises at least one imidazole compound selected from compounds of
formulae (i) and (I1), enantiomers, diastereomers, racemates, tautomers,

30 hydrates, solvates thereof, pharmaceutically acceptable salts, amides and
esters therebf, in the preparation of a medication for treating any one of the
conditions referred to herein; one of such conditions is inflammation. Another

example of the invention is the use of a composition that comprises at least
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t herapeutically effective anmount of at |east one anti-inflammtory conpound
sel ected from conpounds of fornmulae (1) and (11), enantioners,
di astereoners, racemates, tautoners, hydrates, solvates thereof,

phar maceut iwglzb%/omgﬁept able 5 salts, am des and esters tHeaeRbos/obdred ude
met hods wherein said inflanmatory ponse IS E}onse klyaﬁhﬁgot her apy.

Enbodi nents of %'%%OP&OWHD@QFPW&C‘SE rﬁ%%rﬁqurrasr’ AHAg subj ect

that conprise aghanfibBbRy, Hidgtetdbnidrs, rauimaeé tamtomermavdrbty@ ydl¥deihereof,
i nfl ammatory res

onse har macedit i c on co
t her apeuti cal | yp%l“lng‘é‘?‘ft\?g' EWFE'S:‘SE‘ET ai"?é% Qﬁ#r%’t%{ﬁtthe off 'I”éﬁ%ﬁf’%twr‘&orrpound

sel ected from cenmewsntien ef arfyosrigudfage EdnditRNg rdfbireéd toeisreih] EESISuch
di astereoners, racemates, tautomers, hydrates, solvates thereof,

phar maceut i cal 15PNStieRSABiaNMatiAT s ani des and esters thereof, include

nmet hods wherein at IT@askp@asioRrbf theeH, re&lﬂt&’\/m REmuse sals Mtiugig ssﬁtred
i nf | ammat ory response is a response to a ysical 15 stimulus; said

i nflanmatory r EpEREsiadgNIt splsnedaphshgs Eﬁéﬁf‘d’aPo@W farpeidor thergpgutic

inflamatory repRPRFEoM h Rrdn8 @omﬁﬁurﬁ&ogrw‘r ahd rrmamrmbrsi disofder st R bY
response is a response to an i nvasi on body that is foreign to said

subj ect; said lerIaeRERNS: ¢ ?%96}‘1@6‘”?%'05 r%ﬁﬁ'ﬁ%‘b’ HoeapPiPieands 86 cal

stinmulus; sqyd e%g@ﬁﬂeamé%é’fuff@?%ﬂ%‘étrﬁ&t%r pRYBAIbTof VariGus¥ABmhiaawol ogi cal
stinmulus; said 2 | ammatory response is a response to at |east one of the

condi ti ons: Al | @8eppe std@%-hnm, chronic obstructed pul nonary di sease (COPD),

at heroscl erosis, rhﬁug%c@br@rrf@rtbmé rh\/éntroﬁ”‘#hé 'd@c%sé&b&hﬁédrﬂs Wﬁéthéﬂmt ory
bowel di sease, and nore specifically wherein said ammat ory bowel

di sease is at |RAY3 agaRisisor @pRIANISts Atheddsreceniar GP@@?@PPQI@@@W ppeful

psoriasis, all epgire Jn'%h'arétrbﬁ of SFMRHALAEIFoiate@ witkl RS FFERMTnt BY 4Rk thedi sease,
i nmune- rredl ated diabetes mellitus, and lupus: said |nflanmmatory response is

a response 1o aRrevession ohrike taflowing censitions %\‘i’sd'seaﬁ?%\s'ﬂﬂ%'ﬁm&t%}‘ gispidlersaut oi mune

neur opat hy, a“dalIEPdr@dé&%rsf ERhd lo¥ib A dRioders & utbiRHuAb He4aSe, ﬂﬁHﬁr%@t hy is
Qui | | ai n-Barre neuropat hy, autoi pmune uveitis, - autoi mune henol ytic aneni a,

per ni ci ous anen§ligordengt 8 o6 igieRcyAIRESRBRGINAN therperespedti¢ er i ti s,

anti - phosphol i pidghdiBRS bAIMBiseASGilenldbdes., Th@a.gcrawoeco?:rrﬁﬁrnas fridlylavsoveer ei n
said vasculitides is Wgener's granul omatosis, Behcet's disease, dermatitis

her petifornis, WMHFQQ&JVQWF gh?heénotmrﬁpr g &he tratmapt of 'tSPY pidy cirrhosis,
aut ol nmune f@pat I 11 Aspadts Of RBUNRNESPMCILLE (£ a FHHPREBTHIBE composition

comprising an imidazole compound selected from compounds of formulae (!)
and (), enantiomers, diastereomers, racemates, tautomers, hydrates, solvates
thereof, pharmaceutically acceptable salts, amides and esters thereof, and a
preferred compound as described herein, and a pharmaceutically acceptable
25 carrier; (b) a packaged drug comprising (1) a pharmaceutical composition
comprising at least one imidazole compound selected from compounds of
formulae (1) and (ll), enantiomers, diastereomers, racemates, tautomers,
hydrates, solvates thereof, pharmaceutically acceptable salts, amides and
esters thereof, or one or more preferred compounds as described herein, and
30 apharmaceutically acceptable carrier, and (2) instructions for the
administration of said composition for the treatment or prevention of an Hy-

mediated disease or condition.
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29 WD 2005/ 092066 PCT/ US2005/009715 orchitis, autoi mune di sease of the

adrenal gl and, polynyositis, dermatonyositis, spondyloarthropathy, and nore

specifically wherein said spondyl oarthropathy is ankyl osi ng spondylitis,

and S ogr emwe20wy0xdogsne; said i nf | ammat ory response I S @cwius2008bdoauzat i on;

said inflammatory eslﬁ)pnse IS a”eii‘%i Bf ammation; and said mflarrmatory
Py

response is chroni [MeRIRPS His.INveR, P Z15tee¢si fAr GeAHINEAN on with an

i nfl ammat ory rre,,sm@aa@dmamdm nga bﬂlehh%aldﬁﬁé?tﬁ@dﬁcdnﬁb#%mgléli?mhn@félnHéﬁﬁ
adm nistration at a tine | east of prior to, at the onset of,

and after infl'B#REYSEA Hr@"ﬂ%‘ieé‘@?%'d effEﬁWS@i"}?é‘m%f ¢°’ﬁ%‘isr'ﬂ96"s°°mﬂ”s't'?8@ﬁl ating an
HA receptor expsftonbidhb@é corhBoGiadidcser fRORP 88mPSurRid difor Qdngt 0 at | east
one conpound sel ected from conpounds of forrmulae (1) and (I1), enantiomers,

di ast er eonet s, (I} gPaRtgrears. diagereamerss racRes: Bytomeys\ydeates. W@P"é@ﬁ

phar maceut | Ca'thé’re@ﬁ‘bﬂﬁﬁn@éﬂe@nc%@? h§eepta’=b'l@ $HMS, ANideS ah&bStetdPERRE .anhncl ude
nmet hods wherein at | east one o he low ng is satisfied: said at |east

one conpound rﬁiﬂﬁﬂ%ﬁ%egﬁépmerf@c@m%“”‘i% 'eﬁm%wawoa% the petiosf dhe

antagoni st, ang, eaésoak idBRtYH, PBeeaRERY WMibin@dntioR®elL@k@Smbfgd st recept or
expression as a receptor partial agonist. An illustration of the invention

i s a phar macedfaading ap snmerdiated RonAkpe ing Pafienti $fid BEthasLoMRSSEGi i dazol e

conpound sg] eciBinibleRRy EPMBYaREt aQfhalrRidButicdy eéféét.v%wédtégon.ﬁrr@nt i omers,
di astereoners, racemates, tautomers, hydrateS, 20 solvates thereof,

phar maceut i cal dnyoust ebpeampesiton qamprising dé leagkrnedaydazsle; gosinaynd selgpigd a
phar maceut i calf o BERERIRAIE (GiHIaeS) ankh51dRbiBS:, WMt ByRBLI on [ S a

process for m I Ng. a phar maceut i cal COI’TpOSI I on CO ri Slgq% m Xi ng at | east

one i ni dazol e reerpatandadiemers ydriesnsB\RigsihaE@s!, @harr@@qﬁwt |Y@F99Fli¢hje(l 1),

enanti oners, déaﬁ§teﬁﬁ|@g§'§,ﬁ§esté@q%&es tautoners, hydrates, solvates
t hereof, 25 pharmaceutically acceptable salts, am' des and esters thereof,

and a phatdmaceut i ¢Bf Ejfed@t apeaingeniednay po banedyeed By aRIverssragonist.i nvent i on
5 Lhe Use of Adiasmagiir BsdibR: oS35 cBindoGAdlo B8Rk Tizkel © compound

sel ected from compounds of fornulae (1) , enantioners,
di ast er eoner s, repeRiertadtedisplayg RopRHYtve a&@“ﬁy@@&ﬁ@ﬁ vesafitivitit ean benigpetisied

phar maceut i Cal,,l., ¥eRAREPIABIHReR Mrbsd todVeH8%rédddhe human H, receptor.

Constitutive activity can be measured by examining cAMP levels or by

20 measuring a reporter gene sensitive to CAMP levels after a treatment with a
cAMP-stimulating agent such as forskolin. Cells that over-express Hg
receptors will display lower cAMP levels after forskolin treatment than non-
expressing cells. Compounds that behave as H4 agonists will dose-
dependently lower forskolin-stimulated cAMP levels in Hs-expressing cells.

25 Compounds that behave as H, inverse agonists will dose-dependently
stimulate cAMP levels in Hs-expressing cells. Compounds that behave as H,
antagonists will block either H4 agonist-induced inhibition of cAMP or Hy
inverse agonist-induced increases in cAMP.

Further embodiments of the invention include disclosed compounds that

30 are inhibitors of a mammalian histamine H4 receptor function, inhibitors of
inflammation or inflammatory responses in vivo or in vitro, modulators of the
expression of a mammalian histamine H4 receptor protein, inhibitors of

polymorphonuclear leukocyte activation in vivo or in vitro, or combinations of
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esters thereof, in the preparation of a nedication for treating any one of
the conditions referred to herein; one of such conditions is inflanmtion.
Anot her exanple of the invention is the use of a conposition that conprises
at | east 390oY¥0s588006/ 092066 PCT/ US2005/ 009715 one i m dacalus2000@01nd

sel ected from conpounds of fornmulae (1) and (I1), enantioners,

di ast er eoner s, thenslzovet @3d cereasponding Methode #f teatmsot, papbylaxisearsbf |

phar maceuti cal | - t ﬁl? thereof, in the
treatnment or S?ae‘@g%?%ﬁ%sngﬂ? %sr?e&g:‘ %esggg%@%%d;s referred to herein;
one of such 5 condi Thepkarmaceutidahearapdsiions Tarebe pmpassi ummgofonverdiondl r ecept or

0 i mmune cel | sy el udlng, S08%. IaukasKl eI Aath RSl Slidiesalapliishes 1t

as an inportantph?arget apeutic entron im a'rang
i mmunol ogi cél amd dosddedfiomad areytablietso catesukes( il powdersapdvedegipackeddir oni ¢, or

acute inflammatjon). cificall r.igands are 10 ected to be
useful for the gﬁrﬂu}ﬁsﬁ@%{%r%rangﬁg%glhefl % r%‘é?%%%rulltg!?g oﬁg%gpll?g%saggﬁgrgbse st at es.
Thus, accor di ngstwelitdsdiquidwehttions) ,antisespinsohes 8dmedinpid dordss, arefaguémrs, parti al
agoni sts or ant ni sts of the r [ conpasiti re useful for
the aneliorati glﬁ*%gﬁassoﬁgteghbswgg%ﬁgf’gf@ﬁ} f\%ﬂ@%%ﬂﬁ’@’%@éﬁ’mﬁ@g%agﬁnd the 15
Sr evegt I on of I lfmm.rhw{jp@\ajiﬂrg, Sy ouk, bamnxﬁelsaMIedﬁ ~zx;ma;?al:heski(t;e.i Eiérapﬁ;mpbsqﬁd

i sorders, _.allergic disorders al.0qgi ¢ i sprders ut o} nmune

i sease, | yApnaare aPlaF HERE Tt P Sup Rl age AcEistle 8 FIRPCai ng « ne
nore specific tabetd] duchrs l@oicked istaects glicgse/ eretiainelalosd Imeaghiesichostearateonpounds
may al so be usg '

Tt L S L T R
conposi tion comgnylsdingsaiSRyiidely alvided 8iPs wolyvisglbgedliddné, moagresiupounds  of
ot ae (L), SBebtl g BRTRS LAIRCT valh RO BHPGEE BT bl o 2
esters theréof waterchnd theliied. eAll @diptanpoan de asxateachiddaed wittrdiluents god a
R G T RO L T AT e R
sel ected from aodpatosd$ didinte§antsufaexémpleacangtaich andiyitic acid),s,
di ast er eomers, grréancu a%g %%éntts?l%ﬁ)c%gss(’for example, magnesium stearate, stearic acid,
and taic), binders (for example, starch and gelatin), thickeners (for example,
20 paraffin, waxes, and petrolatum), flavoring agents, coloring agents,I
preservatives, and the like by conventional techniques known to those of
ordinary skill in the art of preparing dosage forms. Coatings can be present
and include, for example, glyceryl monostearate and/or glyceryl diestearate.
Capsules for oral use include hard gelatin bapsules in which the active
25 ingredient is mixed with a solid diluent, and soft gelatin capsules, in which the
active ingredient is mixed with water or an ail, such as peanut oil, liquid
paraffin, or olive oil.
Parenteral dosage forms may be prepared using water or another sterile
carrier. Parenteral solutions can be packaged in containers adapted for
30 subdivision into individual doses. For intramuscular, intraperitoneal,
subcutaneous, and intravenous use, the compounds of the invention will
generally be provided in sterile aqueous solutions or suspensions, buffered to

an appropriate pH and isotonicity. Suitable aqueous vehicles include Ringer's
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hydr ates, sol vates thereof, pharmaceutically acceptable salts, am des and
esters thereof, or one or nore preferred conpounds as descri bed herein, and
30 a pharmaceutically acceptable carrier, and (2) instructions for the

adm ni st r atw@most928ai d conposition for the treatnent or pprasswso®msof an H4-
medi at ed di sease or condition. 31 WD 2005/ 092066 PCT/ US2005/ 009715

Enbodi ment s of selhfian and/iestbniosogivonvghiwidee Alquelsusf suspemsierts may @nlubid- medi at ed

condition in a : | to the
pat i ent a phar SpehfRb zepQls S Eey PR SRR BAAShER O i o ng o
| east one im dayrodlldoc@rqmdLgmdn Es@aeamtedarfdmwemogpgamtdsucmfas‘Iecnrhm ae (1) and 5
1), enantiongr aster rs ce tautone rat es, sol vates
'Ehea eof , phar ggg'iiﬁ'? BBISFVag\éeggBEaa%legus g%tpgf?&% 'B(él %ﬁ@]’y %ri/ rpgro[ppgleq eof, and
ot her di scl SSedydmxmeeicmteeéamotqnaimmrdmlatlbns mblelse phannhdeummly t he actlon of
the H4 receptor e;E]ia i nyol ention features a nethod

for treating A brjree%%etoga OEB?R:I?W%)H s?}""téorﬁag'isg?fts'ons%ﬁ*s(ﬁ’eﬂ%?'ﬁsod conpri sing
10 adm ni steri agautsmntshmqosatemielpbwderpiﬂerrthmpmpbrauah Itr)erecbff eE(xanwe;sM ant agoni zi ng

anount of a conpasit.ion ne i,n orrp ung sel ected
from corrpoundsn%f'erfsd?‘ﬁﬂqea\g% ﬁ'}ﬂ?g' PP'P’S"S %rﬁg ?n%%?og ﬂs

racenat es, tauveyerdtie oﬁ&(dhdﬁr@&talﬂ@b@hﬁ%std@ﬁ@fas mmromumurda)b tan

accept abl e ts nd esters erep 15 The eff ct of an ant agoni st
may al so béoprbﬁlﬂ?@ﬁa'ﬁﬁggﬁﬂlenv&%é086@?9 asl'?ﬁ}t@V‘sésé{aBﬁ P Pescri bes the
Bonat] tatve actirty. Conetl et Lee ger %‘fri'e@ R i S

t hat have been((“"‘\tb(g'if 8’?%%8@%? @i*ﬁpg‘%@ € réu %/ﬁ’rﬁ I—@%'@'@&H%Wg agedfSst it uti ve
activity can b(ae)rgemsws miarhyrsexﬁabsmrm@n@éwbﬂamrgl (§) adsolbaniy) (Weatsicantsg a
reporter gene tive cANP evels after a treatment with a

CAVP- st i nul at i &R gagmﬁ ad P RrAeURtY. Cell's that over-express H4

receptors wsl | d| s pitcaaid lsolllity Slifdbledngrb dients | fuchfagreykiotiextrig, eatyrbent  t han non-
unds that behave as H4

dependont Iy | oliBiCPSRLREEPRPST oS APBIORIAREFEGERENS (F DIATE Roreok ng cel I s.
25 Conpounds t ballodeRiiaY @r athel¥arid MRES BthaBtRb@bswHéreln sHesarigBongrRNt | y
hydroxy groups of the anhydroglucose units of the cyclodextrin are substituted
with Ciealkyl, particularly methyl, ethyl or isopropyl, for example randomly
20 - methylated B-CD; hydroxyC,.salkyl, particularly hydroxyethyl, hydroxy-propyl or
hydroxybutyl; carboxyC.ealkyl, particularly carboxymethyl or carboxy-ethyl; C;.
salkylcarbonyl, particularly acetyl. Especially noteworthy as complexants
and/or solubilizers are B-CD, randomly methylated 3-CD, 2,6-dimethyl-B-CD,
2-Hydroxyethyl-B-CD, 2-hydroxyethyl-B-CD, 2-hydroxypropyl-B-CD and (2-
25 carboxymethoxy)propyl-B-CD, and in particular 2-hydroxypropy!-B-CD (2-HP-j-
CD). The term mixed ether denotes cyclodextrin derivatives wherein at ieast
two cyclodextrin hydroxy groups are etherified with different groups such as, for
example, hydroxy-propyl and hydroxyethyl.
Compositions may also contain adjuvants such as preserving, wetting,
30 emulsifying, and dispensing agents; antimicrobial agents such as parabens,
chlorobutanol, phenol, and sorbic acid; isotonic agents such as a sugar or
sodium chioride; absorption-prolonging agents such as aluminum

monostearate and gelatin; and absorption-enhancing agents.
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stinmulate cAMP levels in H4-expressing cells. Conpounds that behave as H4
antagonists will block either H4 agonist-induced inhibition of cAVP or H4

i nverse agoni st-induced i ncreases in cAVP. Further enbodi nents of the

i nventi on iwwghossleo20éescl osed conpounds that 30 are i nhi pcrassosbooaasmanmal i an
hi stam ne H4 receptor function, inhibitors of inflammtion or inflanmatory
responses in vivo ofhysiolegitally acmhl%lcwrier@fre t/vakkncawpilnebe;iann Egdmplesammal i an

ctivaton i o (RgtarER L Salubgis RuhBholbouR SRR Bl 0o
PCT/ US2005/ 009‘msntlctrhferralsokueonsalemudmnnse&pbmmeﬁgomﬂat(Dmdpatdﬂe amt@aldemm
pr ophyl axi s, argﬁl glé %%p] c?:?iabce% dﬁ%ptéér-b:e U§§n t?e p%g%r\l}i ﬁg)‘ orrpound The

pharnaceutlcal 03| can Usi hg
phar maceut i éal hqmdcpmpus;usora;nds campweriehang technl gues. Exarrpl es of suitable
5 unit dosage forms

wder. wd ket

granul es, wafers, 8851 E%LCC”%%gR@a%?‘ZC&’ [°|S‘BF§E8385{'§K?}R'§H "fea{ydggggg >
form as ml I irmmdlelsuguatde901ulEnflemmtyplcam;chwdsrpem?is@ns:onﬁomﬁoms oBuath f or m;O alre

, er eas, qt her £ or a
Gosage forms ARy B erere DR st Blidens bl R P RRERS SR,
E>r<]arrpl esf of soLéﬂkerdelﬁrfl-mmm& ﬁugf?hardmztehﬁﬁsnemiwfdl agrenzeadaﬁeweesvrpl | oyed in
t t t ,
ot hyl ol | 0P osGates B ARl et GRSY: arit i Beoodth BB hmiestifdntt o “and t he
ISi Iég th: ckeneEmsreafs 3986 rAagamanP!ham&e;nw hyéoz:@ubulwaehuf@gn [Da%rwi_dy f“ vi ded
i ol yvin rol i done esi um ear e |like. i ca
oo o oral et idtraCeEn SRAEY B e BRHL SbGio Tk WhBA e (D Like. Al

exci pi ents may ifeerporated haeimegitetendd. MGeliinglegents riapalso eg aopédto sodi um and
cal ci um carbonat es, .sodi um and .cal.ci um phosphat e .and .| act ose

s onr ant o Eompois AL Rl R IS VARG R Bb R 2 PR RS 3N a8 i ng
agents, | uhsi C&ﬁlﬁb&r’n(efsQrareéé)aTIMI&s oﬂ@img&guntssé%arteq;adﬁﬂ;%lwi variéas d, and
talc), binders, (for, ex

20 paraffin. wiiRes e SHAOR: PRF AR PCRYATER P as Po SBBR L) itdSagent o
preservatives, abogt 20heSlspemsions amv\berﬁremedi a$ eekwnqlaas:nhmm ifctudirgase of
ordinary skill wiéper:[frhe% o?rﬁtmem vsaefg%lor]%mu?m r9 an o Ln wate?g%tu sr|] > a%an be present
emulsion gel, or a gel.
20 It is anticipated that the compounds of the invention can be
administered by oral or parenteral routes, including intravenous, intramuscular,
intraperitoneal, subcutaneous, rectal, intracisternal, intravaginal, intravesical,
topical or local administration, and by inhalation (bucal or nasal, preferably in
the form of a spray). For oral administration, the compounds of the invention
25  will generally be provided in the form of tablets, capsules, or as a solution or
suspension. Other methods of administration include controlled release
formulations, such as subcutaneous implants and dermal patches.
Compounds according to the present-invention and mixtures thereof
provide embodiments of active substance in pharmaceutical compositions that
30 can be made with excipients and ingredients and with ordinary skill in the art.
Lists of excipients and ingredients for pharmaceutical compositions are
available in standard references. For example, a standard text such as The

Science and Practice of Pharmacy, A.R. Gennaro, ed., provides 20 chapters in
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and include, for exanple, glyceryl nonostearate and/or glyceryl diestearate.
Capsul es for oral use include hard gelatin capsules in which the active 25
ingredient is mxed with a solid diluent, and soft gelatin capsules, in

whi ch the wobtecs®odoegredient is mxed with water or an @dr/usaeshoess peanut
oil, liquid paraffin, or olive oil. Parenteral dosage forns may be prepared
usi ng wat er or p@nd, imer 663-8050, en pbaimaceuticapmeaufiaetuzing,sodludinglists olan be

packaged i n_contgufens BHARLEM O Aol MR IOAL QLA Wigiipl doses.  For

i ntranuscul ar, IMtraperi ' ubcut aneous ravenous use, the
conpounds of t Hacludingraroroationvaters, gavraualarigs bipuphessiedethas rgasgles.i | e aqueous

solutions or , fer I a6 I LCity.
S o aoneo OARAIRS oPUL | B8 Rene BB, RS BHAIAoh aphc
PCT/ US2005/ (09 Hheys ohugilages, mhigsi @di@djma: eBdrdi glneeazink oinhalents Aureents,

suspensi ons na - | ul.ose tives,
sgd:oum :’3.| gi nat g Iécgﬁ%&qg“on ugpgrﬁgf‘io%’%952?4”3%%8@%@%@@4&@%@ %,ergﬁ %gsawle;/tl ng
agent, such as aIne(mlt:memulsmsD tsab;bensmnes(&rck@trig\gms icdilons,qameumrraulatwnm ons

ncl ude et hyl and r h a [ nteral on

: ncl 3de pha)r/rracsé‘uP?nsgqng I)(\""%'E'c pP yﬂ]”’?gﬁueogsgﬁdro#%a? U&B%’Eﬁj%ns oﬁntjff’g%l >

di spersi on, sugaesrte@hprepamationss intragencas greptaeations, qpitcdmne dreparatiomspr epar ation

th f. f I I

al'yeol . pol (ot HopeR@arpaisns: el B ags o, AR Bl ST Y corers

such as ethyl adletiedre sydtéras,dergysotsa padiaging mate s ianédxidgnts, ieeseseatiobs,a coat i ng
h I t hi f t I

Garriors for soing3says Pne e aBae Ry, PRRISE Tl iabkicy Ly “©

I(o:c)nde[)s (tC) hwmepér:mtgsa%ge@tk) otd\lrsemtbragesatphanrg]a:gemuaﬂsscglvémé. adl ut i o)n Le; ?r ders,
absorption accel erataors n i ufferin

Sgent s, and (| )mEraparTarremduBd TRk R n e Mo M R RBS Y bt enc s,

such as cyc1|50deietvrces183rmimuafdmﬁjrungmobmd@ﬂalaunoméue corrp05| tions. Appropriate

cycl odextrins (CD) Vii cl ode ns and xed et hers
t her eof wherein one%g?m%ﬂ@s%%m tP.%C 'H?/%H’n BIEOLUﬁ =N I”VFH@" g%ogl ucose
units of the cwsbemmmdtby\ccmventmmlasmemudedT he/\s;idmfﬁho@ad;é(mwel rpqmrceldduﬂ arly

methyl, ethyl 0arny paﬂ%ufgpgatienft fi ceeﬁgrqgl earn%nm%er ofyfactors including severity of
the condition, type of symptoms needing treatment, the route of administration,

20 the weight, age, and general condition of the patient, and the administration of
other medicaments. In general, it is anticipated that the daily dose (whether
administered as a single dose or as divided doses) will be in the range from
about 0.01 mg to about 1000 mg per day, more usually from about 1 mg to
about 500 mg per day, and most usually form about 10 mg to about 200 mg

25 perday. Expressed as dosage per unit body weight, a typical dose will be
expected to be between about 0.0001 mg/kg and about 15 mg/kg, especially
between about 0.01 mg/kg and about 7 mg/kg, and most especially between
about 0.15 mg/kg and 2.5 mg/kg.

Anticipated oral dose ranges include from about 0.01 to 500 mg/kg,

30 daily, more preferably from about 0.05 to about 100 mg/kg, taken in 1—4
separate doses. Some compounds of the invention may be orally dosed in the
range of about 0.05 to about 50 mg/kg daily, while others may be dosed at
0.05 to about 20 mg/kg daily. Infusion doses can range from about 1.0 to
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20 net hyl ated 3-CD; hydroxyC, -6al kyl, particul arly hydroxyethyl,
hydr oxy- propyl or hydroxybutyl; carboxyC, .6al kyl, particularly
car boxynet hyl or carboxy-ethyl; Cl_  6al kyl carbonyl, particularly acetyl.
Especi al | y wotesmotobyy as conpl exants and/or sol ubili zergTars2o@069715 r andon y
met hyl ated 3-CD, 2, 6-di net hyl - p- CD, 2- hydr oxyet hyl - p- CD,
2- hydr oxyet hyl apo@n.0 2Ry de/tsgympinbefyinhibitacadamiged wittpg pharmaceutical carrier
car boxynet hoxy - . i i - y =p- CD (2- HP- p-
CD). The term )r%%r(e)agyéer{?%errgpggﬁ@? ’é"s&ég’%[ @H@%S?F’ r?g\é%%{lid%a%i \Eéf;tB C%Ir ein at |east
two cycl odext r iadminjsiratiey, epmpquedapkthe prasentineantion rraydief hige@mith gr oups such
as, for exanpl - pr. - t hyl i tiQ al so
cont ai n adj uvarﬁ’fi %"*sguéghf?a;axs{C%élggégrav?dﬁg?m\};\%@ﬁ ﬁ?g‘ g%é’bo‘gﬁg}% §|8¥ty1ion/§,8f %ﬁ%
di spensi ng ageta gghicdeit Capsuleditatiietageothsr foutiiatam s auchbasimuids@hb dimpbut anol ,
phenol , and sor}pj Sy o t . Qr ogli
chl ori de; absorcglt’tlgg?édpl)r%)l @%g%gg* g%@ggrgb%u%ﬁcjggqﬁ?%@ﬁg%rr%nsc)g?egér’g e and
gel atin; and abB§cFPmigoto ewghand il HY mggentcan be JmMildsta GOIS00RIGa0 the
PCT/ US2005/ 0097%; Lol Qgical | { rier I wn in the
art. Exanples §€S §'|°F§€¥‘§“§°é’§ r ioémdéﬁaggggféu%&%gg?% %if%he%(gg]ﬁ*}gggh%ta}éggccor di ng
to the present 10inmyamt $@30 g rfon avddultihomsn beinglad inomsal vaeight.di sper si ons.
Conpat i bl e16nti oxi dants, such as nethyl paraben and propyl paraben, can be
present in 'solid and/or 5 liquid conmpositions, as can sweeteners.
Phar maceuti cal conpositions accordi ng Exanigtes present invention may include
sui table emul sifiers.typically ed in emul sion conpositions. Such
enul sifiers ar g‘*&&?@?f‘%@&“‘?%a'é‘(‘%ﬁ%‘%d publ i cations such as H P. Fiedler,
1989, Lexi kon der WNidlésahadretic tasonilingr (MMAR)spettaswerel abtainet argeither ande
Gebiete, 10 Cantqr ed. rf, r i ndbook of
Phar maceut i cal %r%%ﬁadgh@gkgqtggigb W%érolr %Sgﬁgb@a@ég‘?ﬁ%ﬁ o t%%cﬂée[i on,
Washi ngt on,15DCforaatiof thi éH MR miatcheiove st clBouica tsiiftdh pEmedtwrBield efithe London,
UK, which are . i.nhcor .at herein reference. LLJ ents nay al so be
added to compLATRIRESEAE SRS falalol) RhOBRE comfenty P B p ety ™' *° ™
derivatives, such adaddsmemtradiis) serecoteairechomb etewidtt Badkarhidhgiderensesiesand nore
particularly, yandous LyDERc0Lspra BB Mon (£Eh Haifef pbiiRle’d dobatiied 1

mode as indicated. The “mass calculated” (calcd) for a molecular formula is

20 the monoisotopic mass of the compound.

Purification Method 1:
2-Arylimidazoles were purified by chromatography (silica gel, 0-10% (2.0
M ammonia in methanol) in dichloromethane. The reaction mixtures were
25 loaded on silica gel wjfhout work-up.

Example 1
Br :
O,
O
N
O H \—\_N N—
_/

1-(3-{4-[4,5-Bis-(4-bromo-phenyl)-1H-imidazol-2-yl]-3-chloro-phenoxy}-propyl)-

P4

Br

30 4-methyl-piperazine.
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about 2% Suspensions nmay be prepared as a cream an ointnent, including a
water-free ointnent, a water-in-oil ermulsion, an oil-in-water enulsion, an
enul sion gel, or a gel. 20 It is anticipated that the conpounds of the

invention ¢adeges2e¢dm ni stered by oral or parenteral rogtess200856dovdi Ng

i ntravenous, intranuscular, intraperitoneal, subcutaneous, rectal,

i ntraci st ernal Genatdl #veugdo®l 1. i ntravesical, topical or |ocal

adm ni strati on, ¥| aatlon bgal ? nsalh refe bl the form
of a spray). F —QM@% Eé OrP \98?\&‘? on 25 will

generally be prr(]ms@ed?]ermrhbl? béﬁqmvpflvaﬁ abdiet 18 .a szaian@ulo@&chuﬁﬁasda S|O| ution or
suspensi on. O he ods o m ni ation ing e, control |l ed rel ease

f ornul ati ons, @fﬁnﬁ?”ééeewdgﬂééﬂg ﬁ{irﬁl’%m? a%{%@cg(g? (et YatchBEOldBpounds
according tg tfaeetahmﬂ@m D) ETHE rﬁﬂttﬁé‘dlaghéétéﬁ as64 Mef®als h, Mieédbeabodi ment s
of active substance in phar maceu i cal itions that 3‘Q can be made with

conpo
exci pi ents and "PHD TR E AL %é”%'\t‘ﬁegrﬂ'ﬂ? @atgmapﬁoqsrpa[rwe Hefitrate st s of

exci pi ents and wal@bRebrimtey tB@feIdehéroP@fe%lfbd@c@'wtﬁ@ﬂ@%b&ﬂlf%ﬂ% ofumrvai l able in
standard references. For ex a standard text such as The Science and

Practice of Ph&PIPHAJOIraPY S@%’hﬂ%ﬁr%% B@AC iphexangeldo afforddip? 81%6ai n 35 WO
2005/ 092066 PCEbIHSP@Qﬁ&!’(@@%Ylﬁ% NW taob. MH%gClﬁ@@j R (s, ah) PheT oeLd.ocal

manuf act uri ng, includin t o manuf act ur € phar maceut i cal
conposi ti od8 sd&th a0 éd@IJtﬁ‘} QvnE!" Zioﬁé‘lkgd’ﬂ%()eﬁ Bt 28t e s8.0adftledU$ aci ds,

douches, enemag, jaa.@lRP, 2 3MUWRSRGS, juices, nasal solutions, otic
solutlons irrigation solutlons syrups, 5 honeys muci | ages, jeIIies,
col | odi ons, el G&ne&l Pyaogddieids  jnhal ants, |ininents, ol eopreparations,

spirits, a_nd d RO RS ChloRIIAYH (QRStHyI- éﬂa\ﬁhhn | b seﬁmweﬂ gs and
m cr oenul si ons), susg}ensmns et-fornmul at ed

AC a
suspensi ons, mAgMEtYRIRerFENR. 16 )?t1t§r'@§‘0|)a%ﬂh'8'f°f‘?@ ﬁfl'lo@c%"ﬁ@‘ﬁgﬁons)

extracts, qgar %Bﬁf‘eﬂé’éhyeé eP#d gt 1 P8 FmdINKLEBS A, sze@ﬁfn?él) Qﬂé K1 @PGs fal mi ¢
preparations, 10 topical preparations, oral solid dosage forms, coatings,

control | ed- r el 838emenoll ereisimagdipy+hujanos A2 mla)eﬁrt@gopsfm Bki@?rﬁ‘@acﬁﬁ'ﬁ erials,
N1 OXi dant . BIABRIWAL GRS witt OB hIBNBRERied DI B0uAGERS R, thd U1 10

agents, vehlcles suspen agents, oi ntnent bases,
phar maceut i cal cg@bm@ﬁtegtracéﬁwere rled (NazSOs), flltered and concentrated yielding the

crude product, which was purified by Method 1 to afford 2.04 g (63%) of an

20 orange oil. 'H NMR (400 MHz, CD;0D): 10.3 (s, 1H), 7.86 (d, J = 8.0, 1H),
7.08 (d, J=2.0, 1H), 7.00 (dd, J = 8.0, 2.0, 1H), 4.15 (t, J = 8.0, 2H), 3.00-2.30
(br s, 10H), 2.29 (s, 3H), 2.05-1.90 (m, 2H).
General Procedure 3.
C. 1-(3-{4-[4,5-Bis-(4-bromo-phenyl)-1H-imidazol-2-yl]-3-chloro-phenoxy}-

25 propyl)-4-methyl-piperazine. 2-Chloro-4-[3-(4-methyl-piperazin-1-yl)-propoxy}-

benzaldehyde (37 mg, 0.12 mmol) and 1,2-bis-(4-bromo-phenyl)-ethane-1,2-
dione (59 mg, 0.16 mmol) were stirred with NH,OAc (28 mg, 0.37 mmol) in
methanol (0.25 M) at 65 °C for 2 d. The reaction mixture was purified by
Method 1 to afford 22 mg (28%) of the title compound. MS (ESI): mass calcd
30 for CagHagBro.CINSO, 642.04; m/z found, 645.0 [M+H]*. 'H NMR (400 MHz,
CD30D): 7.62 (d, J=8.6, 1H), 7.50 (d, J = 8.0, 4H), 7.38 (d, J= 7.9, 4H), 7.12
(d, J=2.5, 1H), 7.00 (dd, J = 8.7, 2.5, 1H), 4.10 (t, J = 6.1, 2H), 2.85-2.25 (m,
10 H), 2.29 (s, 3H), 2.02-1.98 (m, 2H).
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m scel | aneous pharmaceuti cal necessities, including the techniques and 15
devi ces for manufacturing such preparations. Effective doses of the
conpounds of the present invention may be ascertained by conventi onal

met hods. Tiwo sps09béec dosage | evel required for any parciraskmsopats ent wil |
depend on a nunber of factors, including severity of the condition, type of
synptons needing treatnent, the route of adm nistration, 20 the wei ght, age,
and general co f Pl ot her

medi canent s. IEHE%IBW °°Hbe°”§8%‘r?te¢u&m at edqgﬁlgﬁdﬁﬁgé% "FHgg@ tR&zwhet her

admi ni stered a@n@los@uﬁgbéhmwsombe&bn&xeﬁnd@d' \dldsté\s)apmdplrlat@esubatltuem range from
about 0.01 ny Egarglggut 1000 ng per day, nore usually fromabout 1 ng to
about 500 ny per day, and nost usually form about 10 ng to about 200 ngy 25
per day. Expressed as dosage per unit body weight, a typical dose will be
expected to be %&\aﬁe# about 0.0001 ng/ kg and about 15 ng/ kg, especially

bet ween about 5 kg and about 7 ng/kg, and npst especially between
about 0.15 ny/ kg nd 2. él ng/ kg. Anticipated oral dose ranges include from
about 0.01 to %QO0lny/ kg, 30 daily, nore preferably from about 0.05 to about
100 ng/ kg, taken |n|1—\ papat e doses. Sone conpounds of the invention may
be orally dosed+y ¢ e h.f_éggu 0.05 to about 50 ng/kg daily, while
others may be dosgd a8t 0.05 to 0- ng/ kg daily. Infusion doses can
range from about®1.0 to 36 WD 2005/ 092066 PCT/ US2005/ 009715 about 1.0 x 104
pg/ (kg m n) of 1ighs-Bhides-4-@SdisechyWh Him@agd2tIBSRIKbk AP roAL4-nethyl-Over a
period rangi ng from sever aI m nutes to several days. For topical

admi ni st rati onPiPEEHSunds of the present invention may be nmixed with a

phar maceut iygal N@(EVSCEFna%B c@lc@@&O@ZQFiL@IN@MM 92”@#2%%004@7 EovaRput'H10% of
drug 5 to vehicle psul e tablets or other formulations (such as |iquids

and film coat 8¢R éﬂS’IOéY'H} Q%P@eﬂ@f‘ (et mBEnD). 3-49n04000. YY), 7S8RBs 1, 3, 5,

10, 15, 25, 3fn &9 A@%ﬂ@s& Ry A0 (KD andy oo 1pg, £691th) steef, oy accor di ng
to the disclosed netho ages are envisaged to be, for exarrpl e,

between 10 ng2&R£-839(0. ‘rﬂj"f%?géﬁ%ﬂ P2-A @8, BEI-ng of normal weight. 10

15 Example 3
Cl
‘ Cl
N
| 3 0
N
) ha N

1-(3-{4-[4,5-Bis-(2-chloro-phenyl)-1H-imidazol-2-yl]-3-chloro-phenoxy}-propyl)-

4-methyl-piperazine.

MS (ESI): mass calcd for CagHagClsN4O, 554.14; m/z found, 557.5 [M+H]*. 'H
20 NMR (400 MHz, CD,0OD): 7.69 (d, J= 8.7, 1H), 7.42-7.20 (m, 8H), 7.12 (d, J =

2.5, 1H), 7.00 (dd, J= 8.7, 2.5, 1H), 4.09 (t, J = 6.1, 2H), 2.80-2.35 (m, 10H),

2.29 (s, 3H), 2.02-1.98 (m, 2H).

Example 4
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Exanpl es General Experinmental Methods Nucl ear magnetic resonance (NWVR)
spectra were obtained on either a Bruker nodel DPX400 (400 MHz) or DPX500
(500 MHz) spectrometer. The 15 format of the 1H NMR data below is: chem cal
shift in ppwodesnefosel d of the tetramethylsilane referemadsmdstooghs city,
coupling constant Jin Hz, integration). Mass spectra (M5) were obtained on
a Hew ett Packar@ || ent) series 1100 MSD using el ect rospray i oni zation
(ESI) in either pog ve ol egative node as indicated. The "nmass

cal cul at ed"” (cal cd) &w r for rrul a is 20 the nonoi sotopic nass of

t he conpound. Puri athon We rylimdazoles were purified by

chr omat ogr aphy (si gel, O- 10%(2 aaamoni a in nethanol) in

di chl or omet hane™oThe”r eacti on m xt ures We 25 | oaded on silica gel wthout

\fozg ?2 [ 4E)5(ag|p5&(é E\’SO%B (zbmfwﬂﬁxy pfényl Wl\lmldazol 2-yl}-3-chloro-phenoxy}-
H-i m dazol - 2- yl grodd)ehhetrod- pllpembny} propyl)- 30 4-nethyl -piperazine. 37 WO

20t or 0 4- (3. VP e ) gPEROIR. BT PN e B AR AR TP Ml (2. 55

g, 16.2 nmols JNMRegqmn M}-Izv\asscald)ﬂeCBﬂd &= 8@, 4H), IO (d, Z—Cthsoﬂq #10 (d, J

hydroxybenzaldeh 3 nnDI) inb
acetonitrile (4'1 ??r’i ﬁ%’x‘{l Pé ggo %peg%go(lézfgééé ‘V%Lg “2 %ﬂhen cool ed
to roomtenperad) usegqg t6H),an80-Ridst(er; €0HY, RrogyglBHY, 206MeeReuRHart h. The
filtrate was concentrated to yi eId the crude product, which was purified by

col um

AQ

Example 5

,z

N N—

1-{3-[3-Chloro-4-(4,5-di-p-tolyl-1H-imidazol-2-yl)-phenoxy]-propyl}-4-methyl-

piperazine.

MS (ESI): mass caled for CgyHa5CIN,O, 514.25; m/z found, 515.2 [M+H]*. 'H

NMR (400 MHz, CD;0D): 7.62 (d, J=8.6, 1H), 7.35 (d, J= 7.8, 4H), 7.13 (d, J
15 =7.9,4H),7.10(d, J=2.5, 1H), 6.98 (dd, J= 8.6, 2.5, 1H), 4.08 (t, J= 6.1,

2H), 2.80-2.35 (m, 10H), 2.33 (s, 6H), 2.28 (s, 3H), 2.01-1.96 (m, 2H).

Example 6
F
SUgS
| 0
s Bty
N N—
F

20  1-(3-{4-[4,5-Bis-(4-fluoro-phenyl)-1H-imidazol-2-yl]-3-chloro-phenoxy}-propyl)-4-

Iz =

methyl-piperazine.
MS (ESI): mass caled for CagHagCIFaN4O, 522.20; m/z found, 523.2 [M+H]*. 'H
NMR (400 MHz, CD3;0D): 7.63 (d, J= 8.6, 1H), 7.48-7.44 (m, 4H), 7.12 (d, J=
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chromat ography (silica gel, 5% EtQAc in hexanes) to afford 3.19 g of a
colorless oil (66%. 1H NMR (400 MHz, CD30D): 10.3 (s, 1H), 7.87 (d, J= 8.
10 1 H, 7.10 (d, J =4.0, 1 H, 7.03 (dd, J =8.0, 4.0, 1 H, 4.23 (t, J
8.0, 2H), 3JydSoshdzee) = 8.0, 2H), 2.31-2.22 (m 2H). Cenemalsitspeeiure 2.
2- Chl oro- 4-f 3- (4- et hyl - pi perazi n-1 -vl)-propoxyl -benzal dehyde.
N- Met hyl pi per a2imdH).Z.167§6 (1 48),7k8 (dd, 2= 86, 8roo14),(B1@ Hl b 6-pRbpoxy) 15
benzal dehyde (3.q49 0 ' ) ! 32.3 mmol ), and KI (1.02 g,
5.38 mmol) vver%'ésal?%rg?gh'?ﬁ*)g?%ht(%ndgﬁ%y%a)ﬁﬁag%o C for 18 h. The reaction
m xture was diluted wth water and then extracted three tines wth Et OAc.
The conbi ned %(gﬁ@%tf were dried (Na2SO4), filtered, and concentrated,
yi el ding the crude product, which was purified by Method 1 to afford 2.04 g
(63% of an 20 orag oiI.CELH NVR (400 MHz, CD30D): 10.3 (s, 1 H), 7.86 (d,
J =80 1H, 7 d, ,,J 2.0, 1 H, 7.00 (dd, J =8.0, 2.0, 1 H, 4.15
(t, J =8.0, 2H? 370042 oS, 1 0H), 2.29 (s, 3H, 2.05-1.90 (m 2H.
General Procedyr@ ~d&- ( -f - Bi s=(4- brono- phenyl )-1

| or8- phenoxy} rropyl ) -4-met hyl - pi perazi ne.

w1l O

H-i mi dazol - 2-yI | - 3
2- Chl or o- 4- 63- (4- me¥hyl - pi per azi n- 1-yl )pr opoxy] - benzal dehyde (37 ng, 0.12
mol ) and 1, 2- iz 44 BIEETE-RBEHOK)-bh &y Rinbdrol-SlyAREHIS- 16 mml ) were
stirred with NHAL(o&cZi('zs:&Eéi 0.3,7%@9})3 e o S W%% 65 C for 2

d. The reacti oRreayRtdomethyarirgrgzinei ed by Method 1 to afford 22 nmg (28% of

the title co . SHC foQl. +642.04; mz
found, 645. Om[)(l-{l/hﬂiél Slmﬁ%kﬁgfgé i ﬁh\ﬁ%ﬁ%@f& %\%‘dﬁg%@ w%,” '1&02, 7.50
(d, J= 8.0, 4HNMR (49 MHz, QB:OD)97.63Hy, J 78.621H), d,2737.22 fmpeHN |12 (4. 06 (dd, J=

8.7, 2.5, H) : 787 (B . §532. ) m2 ( 3H),
2. 02-1 08 (0 5% 14 b T80 Ohdel W PRRTo0% gBl pEe Fhumair alde, g
conpounds i n Exadpl s 2H)1373ks &Hr 22§ (s il 0td). B ed3H), 894t oolim, t o t hose
described in E&ﬁr)’rpl e 1 with the appropriate substituent changes. 5

Example 8

4 ;{
~o ] N\ o
O
- N /\
O H \——\——N N—
15 _/

1-(3-{4-[4,5-Bis-(3-methoxy-phenyl)-1H-imidazol-2-yl]-2-fluoro-phenoxy}-

propyl)-4-methyl-piperazine. ,

MS (ESI): mass calcd for C3iHasFN4O4, 530.27; m/z found, 531.2 [M+H]*. 'H

NMR (400 MHz, CD3;0D): 7.78-7.71 (m, 2H), 7.28-7.24 (m, 2H), 7.17-7.06 (m,
20 5H), 6.89-6.86 (m, 2H), 4.12 (t, J= 6.1, 2H), 3.74 (s, 6H), 2.80-2.35 (m, 10H),

2.29 (s, 3H), 2.03-1.99 (m, 2H). |

Example 9
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Example 2 G N HNNv 1-{3-[3-Chl oro-4-(4, 5-di phenyl -

H i m dazol - 2-yl ) - phenoxy] - propyl } - 4- net hyl - pi perazine. 10 M5 (ESI): nass
cal cd for C29H31CI MO, 486.22; niz found, 487.5 [MtH'. 1H NWR (400 MHz,
CD30D): 7. %5@5,09120668 6, 1H), 7.49-7.46 (m 4H), 7.35-7 o 7.12
(d, 3 =2.5 1M, 7.00 (dd, J=8.7, 2.5 1 H, 409(tp%?’_‘]s“5/°&z?r5|),
280235(m1 229;.(3 3H), 202198(m 2H). 15 Exanple 3 C C N
N HNN d 1-( - (2-chl oro-phenyl ) -1 -

H i m dazol - 2-yl ] - 3- chlo y}-propyl)- 4- et hyl - pi perazi ne. M5 (ESI):
mass cal cd for 355 m’ZNf/ound 557.5 [MtH]'. 1H 20 NWR
(400 MHz, cp3oDU_zl69M(d, J—87 .42-7.20 (m 8H), 712(d, J= 2.5,
1H), 700(ddB’J—8.7, 2.5, 1H), 4.09 ,J-61 2H), 2.80-2.35 (m 1OH),
2.29 (s, 3H), 4.5Hs{ Lifhicdhz8

PcrT Usa008) bog s 1T (iTbroRidendEyATRY %2-YIPo2Hib BRERSG)-prony-

1- (3-{4-[4,5- Bl@BW1L[ﬁéﬂ%é§QPﬂﬁhenyl) 1 Himdazol - 2-yl ] - 3-chl or o- phenoxy} -

MS (ESI): mass calcd for CaoHz1BraCINSO, 656.06; m/z found, 659.0 [M+H]".

5 'H NMR (400 MHz, CD;0D): 7.52 (d, J= 8.6, 1H), 7.40 (d, J= 7.6, 4H), 7.28
(d, J=8.6,4H),7.02 (d, J=2.5, 1H), 6.90 (dd, J=8.6, 4.0, 1H), 4.01 (d, J=
5.0, 2H), 2.71-2.64 (m, 4H), 2.62-2.55 (m, 6H), 2.25 (s, 3H), 1.92-1.81 (m, 2H),
1.78-1.69 (m, 2H).

10 Example 10

\O(N\C' 0
/0 H : \T-—NQ\N/

1-(3-{4-[4,5-Bis-(3-methoxy-phenyl)-1H-imidazol-2-yl]-3-chioro-phenoxy}-

propyl)-4-methyl-[1,4]diazepane.

MS (ESI): mass calcd for CaaHs,CIN4O3, 560.26; m/z found, 561.2 [M+H]*. 'H
15 NMR (400 MHz, CD;0D): 7.66 (d, J= 8.6, 1H), 7.30-7.23 (m, 2H), 7.14 (d, J=

2.5, 1H), 7.11-7.08 (m, 4H), 7.02 (dd, J= 8.6, 2.5, 1H), 6.90-6.85 (m, 2H), 4.12

(t, J=6.3, 2H), 3.75 (s, 6H), 2.83-2.78 (m, 4H), 2.75-2.68 (m, 6H), 2.37 (s, 3H),

2.04-1.95 (m, 2H), 1.90-1.83 (m, 2H).

20 Example 11

Cl
N
N L\_NQN/

1-{3-[2-Chloro-4-(5-methyl-4-phenyl-1H-imidazol-2-yl)-phenoxy]-propyl}-4-
methyl-[1,4]diazepane.
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p ropyl)-4-methyl -piperazine. M5 (ESI): mass calcd for C31H35CI NA03, 546. 24,
mz found, 547.5 [MtH'. '"H 5 NMR (400 MHz, CD30D): 7.61 (d, J=8.6, 1H),
7.38 (d, J=8.8, 4H, 7.10 (d, J = 2.5, 1 H, 6.97 (dd, J 8.6, 2.5, 1 H),

6.88 (d, J vioSwRoosbd . 4 08 (1, J = 6.1, 2H), 3.79 (s, fendusaibs@nds 35 (M
10H), 2.29 (s, 3H), 2.05-1.95 (m 2H) Exanple 5 cl 10

1-{3-[ 3- Chl or oMb (EBIp ntssRalcalig CAHs(CINGO, 438.22; m/z found, 439.5 [M+H]*. 'H

H i m dazol - 2-yl hyl,_- ( . mass cal cd
For Catrasa NN ROt S ket @b e iRl T e eroa e opsoD)
(7d62J(d 2Jr5 816 601756%7%%)57(4%7 39 (. ), %bwz?s J:Bitj-g,,s? 09 (dY =87, H), ézll:)b 7.10
= = , , , . t,
2.80-2.35 (m fdlli)t Jf§§ %'g 25@)@-%?‘?8‘2@; Q%H)(FQ 32*.)0313%.259@“'5%012%)93 Exanpl e
6 F C N N5 Hb ), F.ebli7o9m, &9. 1- (3-{4-[4, 5-Bi s-(4-fluoro-phenyl)-1
H i m dazol - 2-yl] - 3- chI or o- phenoxy} propyl)-4- nethyl - pi perazine. M5 (ESI):
mass cal cd for C29H29CI FZN40O, 522.20; mz found, 523.2 [MtH'. '"H NWR (400
MHz, CD30D): 7&3mbr 12dr 8.6, 1H), 7.48- 7.44(m 4H), 7.12 (d, J= 40 WO
2005/ 092066 PCT/ US 005/009715 2.5, 1H), 7.11-7.06 (m 4H), 7.00 (dd, J=
8.7, 2.5, 1H), 4.10 (t, '6.1, 2H), 2.80-2.35 (m 10H), 2.30 (s, 3H),
2.03-1.98 (m |§sﬁg@j al

e
\_\—NK/

2-{3-Chloro-4-[3-(4-methyl-[1,4]diazepan-1-yl)-propoxy]-phenyi}-4,5,6,7-

10  tetrahydro-1H-benzoimidazole.
MS (ESI): mass calcd for CxHa:CINSO, 402.22; m/z found, 403.4 [M+H]*. 'H
NMR (400 MHz, CD;0D): 7.82 (d, J=2.2, 1H), 7.67 (dd, J= 8.6, 2.2, 1H), 7.09
(d, J=8.7, 1H), 4.13 (t, J= 6.0, 2H), 2.80-2.56 (m, 14H), 2.34 (s, 3H), 2.03-
1.96 (m, 2H), 1.86-1.80 (m, 6H).

15
Example 13

(I;»—@O\_\_NQ\N/

2-{2-Chloro-4-[3-(4-methyl-[1,4]diazepan-1-yl)-propoxy)-phenyl}-4,5,6,7-
tetrahydro-1H-benzoimidazole.

20 MS (ESI): mass calcd for CoHgCINGO, 402.22; m/z found, 403.2 [M+H]*. 'H
NMR (400 MHz, CD;0D): 7.47 (d, J=8.7, 1H), 6.93 (d, J= 2.5, 1H), 6.83 (dd,
J=8.7,25, 1H), 3.95 (1, J= 6.1, 2H), 2.70-2.47 (m, 14H), 2.25 (s, 3H), 1.87-
1.80 (m, 2H), 1.74-1.70 (m, 6H).
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ONONOHNVNS 1-(3-{4-[4, 5-Bi s- (3- et hoxy- phenyl ) -1

H i m dazol - 2-yl ] -3-chl or o- phenoxy}- p ropyl)-4-nmethyl-p ipe razi ne. M
(ESI): mass calcd for C31H35CI NA03, 546.24; mz found, 547.2 [MtH'. '"H NWR
(400 MHz, GR3Yabi9206663 (d, J= 8.6, 1H), 7.27-7.22 (m 2icrubeibsodehs J= 10
2.5 1H, 7.09-7.05 (m 4H), 7.00 (old, J=8.7, 2.5, 1 H, 6.86-6.84 (m
2H), 4.09 (t, Xxafpk 1£H), 3.72 (s, 6H), 2.80-2.35 (m 10H), 2.29 (s, 3H),
2.05-1.95 (m . Exanple 8 F NO H~N 15

1-(3-{4-[4, 5-Bi 3- met hoxy- phenyl)-1 H i nmidazol -2-yl]-2-fl uoro-phenoxy} p
ropy/)-4-met hyl xpipernzi nex M5 (ESI): mass cal cd for C31H35FN403, 530. 27;

m z found, 531.2 [ . VR (400 MHz, CD30D): 7.78-7.71 (m 2H),
7.28-7.24 (m 2HF,C7.X7-706 ( , 6.89-6.86 (m 2H), 4.12 (t, J=
6.1, 2H), 3.74 (s, 6H), 2.80-2.35 OoH), 2.29 (s, 3H), 2.03-1.99 (m
2H). Exanple 9 41 WO 2005/ 092066 P S2005/ 009715 Br CI\\ NH~NN J Br
-/ 1-(3-{4-[ 4,5MBis-4-B-[F-wathybhéhphgnyttS-trifluoromethyl-1H-imidazol-2-yl)-

H i m dazol - 2_»y|p)hé§6§w-b%p9f}$tb%98?ﬁ¥} -propyl)- 4-nethyl-[1, 4] di azepane.
5 A. 3-(1-Methyl-piperidin-4-yl)-propan-1-ol. To a refluxing solution of 1 M LiAlH,
(40 mmol) in THF (30 mL) was added dropwise a solution of N-BOC-4-
piperidinepropionic acid (3.0 g, 11.6 mmol). The reaction mixture was heated

for 3 h then cooled to rt. Upon further cooling to 0 °C, water (1.5 mL) was
added slowly, and the reaction mixture was allowed to warm to rt over 15 min.
10  The mixture was again cooled to 0 °C, and 10% aqg. NaOH (1.5 mL) was added
slowly. Upon warming to rt over 15 min, the mixture was cooled to 0 °C and
more water (4.5 mL) was added. The resultant mixture was atlowed to warm to
rt over 18 h, and was then filtered through a pad of diatomaceous earth. The
filtrate was concentrated, and the residue was purified by Method 1 to afford
15 1.9 g (100%) of 3-(1-methyl-piperidin-4-yl)-propan-1-ol as a yellow oil. MS
(ESI): mass caled for CgH1gNO, 157.15; m/z found 158.1 [M+H]*. 'H NMR (400
MHz, CD3;0D): 3.45-3.41 (m, 2H), 2.77-2.74 (m, 2H), 1.89-1.85 (m, 2H), 1.64-
1.61 (m, 2H), 1.47-1.43 (m, 2H), 1.21-1.12 (m, 5H).
General Procedure 4.

20 B. 4-[3-(1-Methyl-piperidin-4-yl)-propoxy]-benzaldehyde. To an ice-cooled

solution of 2-methyi-4-hydroxybenzaldehyde (722 mg, 5.3 mmol), PPh;
polymer resin (3 mmol/g, 2.2 g, 6.4 mmol), and 3-(1-methyl-piperidin-4-yl)-
propan-1-ol (833 mg, 5.3 mmol, 1.0 equiv) in THF (25 mL) was added di-tert-
butyl-azodicarboxylate (1.47 g, 6.4 mmol). The reaction mixture was allowed to

25 warm to rt and was stirred for 16 h. The mixture was filtered through
diatomaceous earth, diluted with water, and extracted three times with EtOAc.
The combined extracts were dried (Na;SO4) and concentrated. Purification by
Method 1 afforded 578 mg (40%) of the desired aldehyde. MS (ESI): mass
calcd for C1gHa3NOg, 261.17; m/z found, 262.2 [M+H]*. 'H NMR (400 MHz,

30 CDCl3): 9.85 (s, 1H), 7.80 (d, J=8.6, 2H), 6.97 (d, J= 8.6, 2H), 4.01 (t, /= 6.4,
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IVB (ESI'): mass calcd for C30H31Br2CI MO, 656.06; mlz found, 659.0 [MtH]'. 5
'H NMR (400 MHz, CD3OD): 7.52 (d, J= 8.6, 1H), 7.40 (d, J= 7.6, 4H), 7.28
d =8.6, 44, 7.02 (d, J = 2.5 1 H), 6.90 (dd, J = 8.6, 4.0, 1 H, 4.01
d = S 200kho20és 71-2.64 (m 4H), 2.62-2.55 (m 6H) pcZaRboobBoo7dH) ,
1.81 (m 2H), 1.78-1.69 (m 2H). 10 Exanple 10 ~CI O i0 N H NUW
{4-[4, 5- B|z~4(zemsm(>ny 2 engb Js, BHIF-1.98- .&8 ¢in; 24) 1]713t.8d(roraHd)phenoxy} -
yl)-4-nmet hy ]1d (ESI): mass calcd for C32H37Cl N4O3,
26; 'z fout‘é{ Jfé’é aﬁﬁrﬂla—'i}be‘ 2%/5[” 5:5% NVR (400 MHz, CD3CD): 7.66 (d, J=
, 1 H, 7. 303712&jm4 {2HB-meth\i4-(@ebhedyt-5- tﬂﬂtﬁqrorﬂ:eﬂH)/l1|—7uﬂﬂiaiol@8/l)ém 4H) ,
2 (dd, J= 8. , 8 3.75
s, 6H), 2.83- 92%5% %f%%ﬂﬁw“dééé?‘g( Eq éiﬂ{)as p'efafﬁi’zl 95 (m

H% , [1 90- 1.883 d-srﬂesarlﬂbed laQieEéaa‘rPP@e&iﬂrecﬁ wntH\thbla/prph’at’e-subﬂltuent changes.
3-

rotyl [ 1, 4] o dISUE0 Mo HSBa0B o BT PosaoBb s SPEE IV B Y e

cal cd for CZSHa\JJ(&hW@b Mﬂ&8cagoorrhzeo‘m3|dn 24-@9754{Mu-ﬂm 4H) I-SQNNRJ(AOO Mz,
CD30D): 7.94 (d, J = A @7( 60-7.55 (m
2H), 7.43-7.39 %q“‘ﬁkﬁ 87fdd29’73§52?n1 141%‘ (t ‘#-dia“(?d" 92'283 mf 4.11
t, J= 6.0, 2 7 , 01-1.93
g (2 Py E:')52472g7s 8HR. @F&S%E&% ze@oga a9, 1.86NM.772m323H) 51, 513|T|)28 3}

N

J
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3-
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The following compounds in Examples 15-25 were prepared using procedures

analogous to those described in Example 14 with the appropriate substituent

changes.
15
Example 15
Cl
N
| 3 Q
H N—

4-{3-[3-Chloro-4-(4-phenyl-5-triftuoromethyl-1H-imidazol-2-yl)-phenoxy]-propyl}-
1-methyl-piperidine. '

20 MS (ESI): mass calcd for CasHa7CIFsN3O, 477.18; m/z found, 478.3 [M+H]*. 'H
NMR (400 MHz, CD30OD): 7.63-7.56 (m, 3H), 7.54-7.44 (m, 3H), 7.13 (d, J=
2.5, 1H), 7.01 (dd, J=8.7, 2.5, 1H), 4.05 (t, J= 6.4, 2H), 2.92-2.85 (m, 2H),
2.28 (s, 3H), 2.07-1.98 (m, 2H), 1.88-1.71 (m, 4H), 1.51-1.41 (m, 2H), 1.40-
1.22 (m, 3H).

25
Example 16

N
N



C O ~N">6 H'--~-N N

2-{3-Chloro-4-[3-(4-nethyl -[1, 4] di azepan-1-yl) - propoxy] - phenyl }-4,5,6,7- 10
tetrahydro-1 H benzoi m dazole. M5 (ESI): nmass calcd for C22H31CI NAO, 402. 22;
mz_found, wdododdesH] ' . 1H NWVR (400 Mz, CD3CD): 7.82pLahusdipsidoodss 1 H) ,
7.67 (dd, J= 8.6, 221 H, 7.09 (d, J—87 1H, 4.13 (t, J =6.0, 2H),
2.80-2.56 (m 44843 Czlom4([%me3w4 (3-tflgoromediay-prengtH) H-imidgeol 28 (m 6H). 15

Exanple 13 N gw;mr s (4-methyl -[1, 4] di azepan-
1-yl)-propoxy] - ﬁ;ﬁ‘enyl ?'%B){'? ? tépg ydro-1 H benzoi mi dazole. 20 M5 (ESI):
mass cal cd f or M&XESR] Dake Calcd e Czaizs(ﬁ'ﬁ!\lsﬂmﬁleOAm&fzw[wM#H]Z4[MﬂH] NWR (400

57 251 1M Bope pripok 7Yrrari, oy s ekl 7 Ry <,

1 87- 180 §m 28H)H),5.984d, 78 B(ErR sesw %meeaseagmz BETmLJSﬂ)OOSI 009715
Ex | 14 N 4 t t hyl -
H- ?gpd:zol $§8(phe bxy? 4p %3?& piTp %‘.L'hfjéas RBF(‘MAHF 1'doL{ b1 R omethy

3-(1- Met hyl - plﬁld)rldln 4-yl) - propan 1- oI To a refluxing solution of 1 M
LiAIH4A (40 mol) in THE (30 nlL) was added dropw se a sol ution of N BOC- 4-
pi peridinepropionic acid (3.0 g, 11.6 mmol ). The reaction m xture was heated
for 3 h then cBedrepleti@ rt. Upon further cooling to 0 C, water (1.5 nL) was
added slowy, and the reaction mxture was allowed to warmto rt over 15

m n.

/Z

Iz

N__
10

4-(3-{3-Chloro-4-[4-(3,5-dichloro-phenyl)-5-methyl- 1H-imidazo!-2-yl}-phenoxy}-

propyl)-1-methyl-piperidine.

MS (ESI): mass calcd for CasHasClaN3O, 491.13; m/z found, 492.3 [M+H]". 'H

NMR (400 MHz, CD,0D): 7.61-7.54 (m, 3H), 7.32-7.30 (m, 1H), 7.07 (d, J =
15 2.5,1H), 6.96 (dd, J=8.7, 2.5, 1H), 4.03 (t, J = 6.4, 2H), 2.91-2.82 (m, 2H),

2.47 (s, 3H), 2.26 (s, 3H), 2.06-1.95 (m, 2H), 1.86-1.66 (m, 4H), 1.57-1.17 (m,

5H).

Example 18
Cl

O
20

4-(3-{4-[4-(3,5-Dichloro-phenyl)-5-methyl-1H-imidazol-2-yl]-3-methyl-phenoxy}-

propyl)-1-methyl-piperidine.

MS (ESI): mass calcd for CogHa1ClaN3O, 471.18; m/z found, 472.3 [M+H]". H

NMR (400 MHz, CD,0D): 7.59-7.55 (m, 2H), 7.37 (d, J = 8.3, 1H), 7.30-7.27
25 (m, 1H), 7.84 (d, J=2.5, 1H), 6.81 (dd, J= 8.6, 2.5, 1H), 3.99 (t, J= 6.3, 2H),
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10 The m xture was again cooled to 0 C, and 10% aq. NaCH (1.5 nlL) was added
slowy. Upon warmng to rt over 15 min, the mxture was cooled to 0 C and
nore water (4.5 nL) was added. The resultant mi xture was allowed to warmto
rt over 18 wp 2msdo2v6s then filtered through a pad of di art:mmsmsvumfsarth The
filtrate was concentrated, and the residue wasg thhdlto
afford 15 1.9 6%11%)53/()(”‘0?"'82(4@ Eediy B48iHSH R-A £§.§3H).-3p9'6 &fm. 8Mas a
yellow oil. M5y 5(4ESi7i(m”Eﬁ§1QfSqulg ArsHI9HLONG, 157.15; nfz found 158. 1

[MHH ' . 1H NVR (400 MHz, CD30D): 45341(m 2H) , 277274(m 2H) ,
1.89-1.85 (m 2H), 1.64- 1.61 (m 2H), 1.47-1.43 (m 2H), 1.21-1.12 (m 5H).
General Procedggmpie 20 B. 443-0

- Met hyl - pi peri d| n- 4 yl ) - propoxyl - benzal dehyde. To an ice-cooled solution of

2- et hyl - 4- hydr% zald yde (722 ng, 5.3 mmol ), PPh3 polyner resin (3
mmol /g, 2.2 g, 6. 3-(1-net hyl - pi peridin-4-yl)- propan-1-ol (833
ng, 5.3 mmol, 1.0 €&qui Cg25 m.) was added di-tert-

but yl - azodi car boxyl a . The reaction m xture was al |l owed
to 25 warmto rt and wa# stlrredW_The m xture was filtered through
di at omaceou$ earth, diluted with water nd extracted three tines with

Et OAc. The co 4@t [c ed.
Purification b&qbﬂ/gith%gbfa{gfﬁg‘rﬁ%g%p%gg% ré]E{a‘glsppéﬂ?)mlatgﬁoel zmgrﬁ{r&qu?}al dehyde VS
(ESI): mass c@rqmrl)ﬂometbysmswme 261.17; rrlz found 262.2 [MrH ' . ' H NWR
(400 MHz, 30 gQSI %a%’é c(aﬁzd féf %!},H ¢l ﬁgo(ﬁ;h Y nilz ﬁ:un@%8 @[WH](d‘H J= 8.6,
2H) , 401(t J= PCT/ U52005/ 009715 ~2H), 2.84-2.82
(m 2H), 2. 25 (\gvmg}cgo MmZ@D@GXS?@W&WH ) 74.42-76F ((R2H2H)06 (N J#1-1. 37 (m
2H), 1.29- 6 o

LWt iyl - - 03- el B9 428830 0401 (il SN 2 LB B 2.1 ) -
phenoxyl - propyl2143p(ﬁp@ﬂ) @lzﬁds e206t1.9¢4 (0 ApOUNS5-( BP (g 4H21046-Wd8 (Pr epared 5
as descri bed |% neral Procedure 3 with the appropriate substituent
changes.. M5 (ESI): mass cal cd for C26H30F3N30, 457.23; mz found, 458.4
[MEtH ' . "H NWVR (400 MHz, CD30D): 7.60-7.53 (m 2H), 7.54-7.44 (m 4H), 6.91
(d, J= 2.3, 1%m9}98270(dd, J= 8.5, 2.5, 1H), 4.04 (t, J= 6.4, 2H),
2.92-2.89 (m 2.47 (s, 3H), 2.28 (s, 3H), 2.04-2.00 (m 2H), 1.86-1.77
(m 4H), 1.51-F (

4-(3-{4-[4,5-Bis-(4-fluoro-phenyl)-1H-imidazol-2-yl]-3-chloro-phenoxy}-propyl)-1-

methyl-piperidine. '

MS (ESI): mass calcd for CaoH3oCIF2N30, 521.20; m/z found, 522.2 [M+H]*. 'H

NMR (400 MHz, CD3;0D): 7.63 (d, J= 8.8, 1H), 7.50-7.42 (m, 4H), 7.12-7.04
20 (m, 5H), 6.99 (dd, J= 8.6, 2.5, 1H), 4.04 (t, J= 6.1, 2H), 2.91-2.83 (m, 2H),

2.26 (s, 3H), 2.06-1.95 (m, 2H), 1.87-1.71 (m, 4H), 1.48-1.16 (m, §H).

Example 21
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10 5H). The follow ng conpounds in Exanples 15-25 were prepared using
procedures anal ogous to those described in Exanple 14 with the appropriate
substituent changes. 15 Exanple 15 N\ / C F3CH

4-{ 3- [ 3- Chiwoaensrnd2esgphenyl -5-trifl uoromet hyl -1 PCT/US2005/009715

H i m dazol - 2-yl ) - phenoxy] - propyl )- 1-nethyl - pi peridine. 20 M5 (ESI): nass
cal cd for C25H27C 0, 4£7.18; mz found, 478.3 (MtH'. 'H NWR (400 MHz,
CD30OD) : 7.63-7.56 3H)y, "X.54-7.44 (m 3H), 7.13 (d, J= 2.5, 1 H), 7.01

(dd, J =8.7, 2.% [ oJd = 6.4, 2H), 2.92-2.85 (m 2H), 2.28 (s,
3H), 2.07-1.98 4 ~7. 88 71 , 1.51-1.41 (m 2H), 1.40- 1.22 (m
3H). 25 Exanple 16 F3C MO N H 4 2R65/ 092066 PCT/ US2005/ 009715

4-(3-{3-Chloro-4-[5< et hyl -4-(3-triflu nmet hyl - phenyl )-1 H i m dazol -2-yl]-

henoxy}-pro ) V- indbmv)- d=Sh).5. ]
Coorood Fangy, AT Do s PR BRI Mol 2y [RS8 88 ooy -
7.97-7.87 (m Ppy)-t-meethy-pigeridie: 3H), 7.10 (d, J=5 2.5, 1 H), 6.99 (dd, J =

8.8, 2.5, 1 H mghedD): tlass daitd forbs l-%glilNé ¥252488/4 fHund 46 2 gmﬁ(i}ﬁ('% 3H),
2.28 (s, 3H), 2 081 95 (m 21, 1.88-1.70 (m 4Ry, 159121 (m " 5H).
Exanpl e 17 501 NUR (400 MHz, CD{OD): 7.62 (d, J= 8.6, TH), 7.27-7.19 (m, 2H), 7.10-7.01

(m, 5H), 6.97 (dd, J = 8.3, 2.5, 1H), 6.87-6.81 (m, 2H), 4.02 (t, J = 6.3, 2H),

3.71 (s, 6H), 2.90-2.81 (m, 2H), 2.25 (s, 3H), 2.05-1.94 (m, 2H), 1.84-1.70 (m,

4H), 1.47-1.15 (m, 5H).

10 Example 22
cl
SUR;
N
| > Q
N
SAE
4-(3-{3-Chloro-4-[4-(4-chloro-phenyl)-5-p-tolyl-1H-imidazol-2-y!}-phenoxy}-
propyl)-1-methyl-piperidine.
MS (ESI): mass calcd for C31H33CloN3O, 533.20; m/z found, 534.4 [M+H]". 'H
15 NMR (400 MHz, CD;0D): 7.62 (d, J = 8.6, 1H), 7.49-7.41 (m, 2H), 7.36-7.28
(m, 4H), 7.20-7.15 (m, 2H), 7.09 (d, J= 2.5, 1H), 6.98 (dd, J= 8.6, 2.5, 1H),

4.03 (t, J = 6.3, 2H), 2.91-2.83 (m, 2H), 2.35 (s, 3H), 2.27 (s, 3H), 2.07-1.97 (m,
2H), 1.86-1.70 (m, 4H), 1.47-1.19 (m, 5H).

20 Example 23

EIYGO%N_

2-{2-Chloro-4-[3-(1-methyl-piperidin-4-yl)-propoxy]-phenyl}-4,5,6,7-tetrahydro-
1H-benzoimidazole.
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Cl Nb-O0O 10 4-(3-{3-Chloro-4-[4-(3,5-dichloro-phenyl)-5-nmethyl- 1 Him

i dazol - 2-yl ] - phenoxy}- propyl)-1-nethyl-piperidine. M5 (ESI): mass calcd for
C25H26CI 3N30, 491.13; mz found, 492.3 [I\/H—I]'. 1H NWR (400 MHz, CD3QOD):
7.61-7.54 (w0 2086092066. 32-7.30 (m 1 H), 7.07 (d, J= 15 Bchusioosee7B. 96 (dd,
J=8.7, 2.5, 1 H, 4.03 (t, J= 6.4, 2H), 2.91-2.82 (m 2H), 247(s 3H),
2.26 (s 3H), WMSOESD: QES(SWICQFQr CziH:fB@lN]aC)G@W(?ﬂ rfpifqund, 898.3 [M¥H'm'H 5H) .

Exanmple 18 C

4_(gP{4_[4_(3 gw@gﬁl Ol\f%?pcﬁ)#ﬁ? ?gsr(re =§641H),7.02(d, J=2.5, 1H), 6.92 (dd,

H- i mi dazol - 2- yU-88,rs8.hiH), pl@érﬁb)dy)fiS[ﬂ"bp&%Q;BSrfﬂt B 6 pREEAMEL) M (ES):

mass cal ed for 1 MEH . "H NMR (400

Mz, CD30D): hoZg ity ?N‘é%ﬁmv’% %% O?%‘taq%”fl S SR (m( 1

H, 7.84 (d5 J = 2.5, 1 H), 6.81 (dd, J = 8.6, 25 1H, 3.99 (t, J = 6.3,

2H), 46 WD 205 6 PCT/ US2005/ 009715 2. 91- 2. 83 (m 2H), 2.46 (s, 3H),
gézg& %

2.44 (s, 3H), 2.07-1.97 (m 2H),  1.84-1.72 (m 4H), 1.46-1.19
(m 5H). Exanple 19 CICl N NN N
4- (3-{3-Cnl oroj\[ﬁ 0- phenyl) 5-met hyl -1 H i m dazol - 2-yl ] - phenoxy) -

4-{3-[3-ChIoro-4-(4-methyl-5-propyl-1 H-imidazol-2-yl)-phenoxy]-propyl}-1-
methyl-piperidine.

10 MS (ESI): mass calcd for CasH3,CIN;O, 389.22; m/z found, 390.4 [M+H]". 'H
NMR (400 MHz, CD,;0D): 7.51 (d, /= 8.6, 1H), 7.02 (d, J = 2.8, 1H), 6.92 (dd,
J=9.1,2.8, 1H), 4.00 (t, J= 6.6, 2H), 2.91-2.84 (m, 2H), 2.53 (t, J= 7.6, 2H),
2.26 (s, 3H), 2.18 (s, 3H), 2.05-1.96 (m, 2H), 1.84-1.71 (m, 4H), 1.67-1.57 (m,
2H), 1.49-1.19 (m, 5H), 0.94 (t, J= 7.3, 3H).

15
Example 25

4-{3-[3-Chloro-4-(5-ethyl-4-methyl-1H-imidazol-2-yl)-phenoxy]-propyi}-1-
methylpiperidine.

20 MS (ESI): mass calcd for CayH3oCINGO, 375.21; m/z found, 376.4 [M+H]*. 'H
NMR (400 MHz, CD,;0D): 7.52 (d, J= 8.8, 1H), 7.02 (d, J = 2.5, 1H), 6.91 (dd,
J=8.6, 2.5, 1H), 4.00 (t, J= 6.6, 2H), 2.95-2.88 (m, 2H), 2.57 (q, J= 7.6, 2H),
2.31 (s, 3H), 2.18 (s, 3H), 2.14-2.04 (m, 2H), 1.85-1.73 (m, 4H), 1.47-1.23 (m,
5H), 1.20 (t, J= 7.6, 3H).

25
Example 26
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propyl)-1-nmethyl - pi peridine. M5 (ESI): mass cal cd for C25H29C 2N30, 457.17;
mz found, 458.3 [MtH'. '"H NWR (400 MHz, CD3OD): 7.61-7.54 (m 3H),
7.42-7.37 (m 2H), 7.06 (d, J= 10 2.5, 1 H), 6.95 (dd, J=8.6, 2.3, 1 H,
4.01 (t, J=wb6200s/08%dp¢ 2.90-2.81 (m 2H), 2.43 (s, 3H, 2AUL605084)5
2.05-1.94 (m 2H), 1.85-1.69 (m 4H), 1.46-1.19 (m 5H). Exanmple 20 F C
\'/ O NN 15 F 4 {4-14,5-Bis-(4-fluoro-phenyl)-1

H i m dazol - 2-yl] - or Q- phenoxy} - propyl ) - 1- rrethyl-piperidi ne. Ms (ESI):
mass cal cd for OH30d 20 n12 found, 522.2 [MtH'. "H NWR (400

MHz, CD3OD): 7.63 (d, .I=n8. 6) 7. 42 (m 4H), 7.12-7.04 20 (m
5H), 6.99 (dd, J= 8.6, 2H5, 1 H) (t N—J .1, 2H), 2.91-2.83 (m 2H),
1 87-

2.26 (s, 3H), 2.06-1.95 (m 2H), (m 4H) 1.48-1.16 (m 5H).

Exanpl e 21 47 VWOMRE{)HA0220 JsJS%QQ,M QL0 hé -
4- (gp{4 [4, 5-Bi s- g@rﬁet hoxﬁ‘-@ﬂﬁfa:%;[qg)§ 1H--|Q| n%ggggthﬂpy IJIT%ISNZFIITIg?%OI Shenoxy}

propyl ) - 1- net hyx'lFmeﬁew (f'”??é‘y BT mass cal cd for C32H36CI N303, 545. 24;
nz found, 546.%hi{ M‘rhﬂ)oundiw‘és &eﬂ)\!\@i fréﬂck Méfhiyl @@%ethﬁ- 3er(cﬁ|n4 -6, 1 H),

7.27-7.19 (m 2 10- 5H) HZ
6.87-6.81 ( ﬂ%oxvhb@?aﬂew@e Hsigg N ”2@155 S'm@fﬂfr(%e defﬂb”beé "963'29@ (m 2H),
EXZ5 I(S ZgH) F@8adur®4. M8 (EH: mabs 84icd 1of @ ,£HF;NAL), 478.287 mikz foengm  SH) . 10
ampt e 474.4 [M+H]". 'H NMR (400 MHz, CD40D): 7.93-7.83 (m, 2H), 7.63-7.51 (m,
oH), 7.41 (d, J= 7.4, 1H), 6.90-6.80 (m, 1H), 6.85 (dd, J = 8.3, 2.5, 1H), 4.16-
4.11 (m, 2H), 3.85-3.79 (m, 2H), 3.54-3.44 (m, 1H), 2.78-2.64 (m, 2H), 2.47 (s,
10 3H), 2.46 (s, 3H), 2.30-2.16 (m, 5H), 1.99-1.88 (m, 2H), 1.72-1.59 (m, 2H).

Example 27
Cl

Cl N =
N N
H

5-[4-(3,5-Dichloro-phenyl)-5-methyl-1H-imidazol-2-yl]-2-[3-(1-methyl-piperidin-
15  4-yl)-propoxy]-pyridine.
General Procedure 5.

A. 6-[3-(1-Methyl-piperidin-4-yl)-propoxy]-nicotinonitrile. To a stirred solution
of 3-(1-methyl-piperidin-4-yl)-propan-1-ol (5.0 g, 31.7 mmol) in DMF (200 mL),
was added NaH (60%; 1.73 g, 43.3 mmol) portion wise. Once the initial

20 effervescence had subsided, the mixture was heated at 60 °C for 1 h, and then
was cooled to rt. A solution of 6-chloronicotinonitrile (4.0 g, 28.9 mmol) in DMF
(20 mL) was then added and the mixture was stirred for 16 h before quenching
with saturated (satd.) aq. NaHCO;3; (50 mL) and brine (50 mL). A precipitate
was formed and was collected by vacuum filtration to afford 3.67 g of the

25 product. The filtrate was concentrated to half the volume and a second crop of
precipitate was recovered. The precipitates were combined to give 5.64 g
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CCl \ N> ~N O NHN

4-(3-{3-Chloro-4-[4-(4-chl oro-phenyl)-5-p-tolyl-1 Himdazol -2-yi]-phenoxy}-
propyl)-1-nmet hyl - pi peridine. M5 (ESI): mass cal cd for C31H33Cl 2N30O, 533. 20;
m z found, ve@do0do0f2bbsH] ' . 1H 15 NVR (400 MHz, CD30D): 7peznsshosdem7s 6, 1 H),
7.49-7.41 (my 2H), 7.36-7.28 (m 4H), 7.20-7.15 (m 2H), 7.09 (d, J = 2.5,
1 H, 6.98 (dd 76%):of8n6>ra®d§sol|d which wds 0d(withodtfuehdr, pificatich. MS 2,83 (m

2, 238 (5 Wl BT M 5,87 g Bt 1 O 4

2-{2- Chl or 0- 4- [43)0(MHmﬂlD@II3} Bi4egdd,di 12 8; §.8) 1Y, BYaXWd - pherey )3, 4H5,60807- t et r ahyd

cal cd ot CoorkBerRabD B PR, SFRR AT PR 4% AR (200 W,

CD3CD): 7.58 (d.92H68(6,7H), HB7-1(340@n,(2H), A8F0B15m, 2HH), 6.92 (dd, J= 8.8,
2.5, 1 H, 4.0 2H), 2.95-2.85 (m 2H), 2.64-2.56 (m 2H), 2.29
(s, 3H), 2. 13-%—%&——%%—%3 OCQUNre o 87-1.00 (m 15H). 5 Exanple 24 € N H

B. 6-[3-(1-Methyl-piperidin-4-yl)-propoxyl-pyridine-3-carbaldehyde. Toa 0 °C

solution of 6-[3-(1-methyl-piperidin-4-yl)-propoxy}-nicotinonitrile (640 mg, 2.47
mmol) in toluene (20 mL) was added 1.0 M DIBAL-H in hexanes (3.70 mL, 3.70
10  mmol) dropwise. The mixture was warmed to rt and stirred for 2 h (complete
by TLC). Methanol was added (5 mL) followed by 1.0 M H,SO, (10 mL). After
stirring for 30 min the solution was neutralized with satd. aq. NaHCO;, diluted
with satd. aq. sodium potassiuim tartrate (10 mL), and stirred an additional 30
min. The reaction was extracted with CHCI; (3 x 50 mL) and the combined
15  extracts were dried (Na,SQ,), filtered, and concentrated, yielding the crude
product, which was purified by Method 1 to afford 598 mg (92%) of a colorless
oil. MS (ESI): mass calcd for CysH2oN2Oo, 262.17; m/z found, 263.1 [M+H]".
'H NMR (400 MHz, CDCl3): 9.87 (br s, 1H), 8.53 (d, J = 2.3, 1H), 7.98 (dd, J=
8.6, 2.3, 1H), 6.74 (d, J= 8.6, 1H), 4.34 (t, J= 6.6, 2H), 2.78-2.26 (m, 2H), 2.19
20 (s, 3H), 1.85-1.62 (m, 7H), 1.35-1.16 (m, 4H).
C. 5-[4-(3,5-Dichloro-phenyl)-5-methyi-1H-imidazol-2-yl}-2-[3-(1-methyl-

piperidin-4-yl)-propoxy]-pyridine. Preparation by the method described in
General Procedure 3 using 6-[3-(1-methyl-piperidin-4-yl)-propoxy]-pyridine-3-

carbaldehyde (70.0 mg, 0.26 mmol) gave 10 mg (8.4%) of the title compound.
25 MS (ESI): mass calcd for Ca4H2sCloN4O, 458.16; m/z found, 459.3 [M+H]". H
NMR (400 MHz, CDCl,): 9.36 (br s, 1H), 8.49 (s, 1H), 8.12 (dd, J=8.6, 2.3,
1H), 7.62 (s, 2H), 7.24 (s, 1H), 6.81 (d, J= 8.6, 1H), 4.13 (t, /= 6.6, 2H), 2.85-
2.82 (m, 2H), 2.52, (s, 3H), 2.25 (s, 3H), 1.91-1.68 (m, 7H), 1.41-1.36 (m, 2H), .
1.29-1.23 (m, 2H).
30
Compounds shown in Examples 28-31 were prepared using methods similar to
those described in General Procedure 3, with the appropriate substituent
changes.
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4-{3-[3-Chl oro-4-(4-nmethyl -5-propyl -1 Himdazol -2-yl)-phenoxy]-propyl}-1-
nmet hyl - pi peridine. 10 M5 (ESI): mass cal cd for C22H32CI N30, 389.22; m z
found, 390.4 [MtH'. 1H NWR (400 MHz, CD30D): 7.51 (d, J=8.6, 1 H), 7.02
(d, J= 2.8WwWQ209p/09286602 (dd, J= 9.1, 2.8, 1 H), 4.00 (t PCTASBN06009215) ,
2.91-2.84 (m 2H), 2.53(t, J=17.6, 2H), 2.26 (s, 3H), 2.18 (s, 3H),
2.05-1.96 (m 2H), 1.84-1.71 (m 4H), 1.67-1.57 (m 2H), 1.49-1.19 (m 5H),
0.94 (t, J= 7. Bxample.2815 Exarrple 25 G NO H

4-{3-[3-Chl oro- 4 (5 ethyl 4-met hyl -1 Him dazol - 2-yl) - phenoxy] - propyl } - 1-
met hyl pi peri di (ESI'): mass calcd for C21H33CI N30, 375.21; mz

f ound, 376.4 [M+ (400 MHz, CD3OD): 7.52 (d, J= 8.8. 1H), 7.02
(d, J= 2.5, 1 H), 69 W@JOSG 2.5, 1 H, 4.00 (t, J= 6.6, 2H),
2.95-2.88 (m 2H), (q, ~ 2.31 (s, 3H), 2.18 (s, 3H),
2.14-2.04 (m 2H), 185H1 73 (m 4 1. 471.23 (m 5H), 1.20 (t, J = 7.6,
3H). 25 Exanple 26 49 WD 2005/ 092066 PEF/ US2005/ 009715 F3C N / H O O\
1- Met hyl - 4-(2- {5-§4 (&Chwko-ﬂhérﬁr)rseﬁnawyr M{midhzd| Dlynar- @@t AythyIRhsshdin-4-31)-

Him dazol - 2- yl]-phenoxy}-ethoxy)- piperidine. This conpound was prepared
from 2- met h§| - BOPEXYIPYAEESy| - pi peri di n-4-yl oxy) - 5 ethoxy] - benzal dehyde,

using met hods MIVESHE mals Eél@@&)r‘dﬁﬂﬁgmlh@d 4211 @Wﬁ%undP&ﬁA@g’!}Mﬁ]*@H M5 (ESI):
mass cal cd for 026H30F3N302 PN NIVR (400

474. 4
MHz, CD30D): 7NYH Qéﬁ'ﬂ%nc% 9?662{671!#18(% S 1H) 6158}
7.65 (m, 2H), 7.42-7.36 (m, 2H), 6.81 (d, J= 8.6, 1H), 4.13 (1, J=6.6, 2H),
2.86-2.83 (m, 2H), 2.52 (s, 3H), 2.25 (5, 3H), 1.93-1.70 (m, 7H), 1.42-1.26 (m,

10 4H).

Example 29

FsC N /=
N N
H

2-[3-(1-Methyl-piperidin-4-yl)-propoxy]-5-(5-methyl-4-(3-trifluoromethyl-phenyl)-
15  1H-imidazol-2-yi}-pyridine.
'H NMR (400 MHz, CDCl3): 9.17 (br s, 1H), 8.52 (br s, 1H), 8.16-8.13 (m, 1H),
8.01-7.91 (m, 1H), 7.91-7.88 (m, 1H), 7.54-7.40 (m, 2H), 6.80 (d, J =8.6, 1H),
4.31 (t, J= 6.6, 2H), 2.89-2.87 (m, 2H), 2.54, (s, 3H), 2.28 (s, 3H), 1.95-1.69
(m, 7H), 1.44-1.36 (m, 2H), 1.31-1.23 (m, 2H).
20

Example 30
FsC
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2H), 7.41 (d, J=7.4, 1 H, 6.90-6.80 (m 1 H), 6.85 (dd, J =8.3, 2.5, 1
H, 4.16- 4.11 (m 2H), 3.85-3.79 (m 2H), 3.54-3.44 (m 1 H, 2.78-2.64 (m
2H), 2.47 (s, 10 3H), 2.46 (s, 3H), 2.30-2.16 (m 5H), 1.99-1.88 (m 2H),
1.72-1.59 (wo 20dsfpo2o6cExanple 27 A C N O NHN PCT/US2005/009715
5-[4-(3, 5-Dichl oro- phenyl ) - 5- net h?ll-l _
H- i mi dazol - 2- yP][3‘21'R@|QY1-Pmlﬁ'W4-¥i -PEPPXH-A=(S-1Btiayl i (Pt pltunsergthyhengl)-ne.
Ceneral Procedyfe v rmuridir '
6- 3- 1- Met hyl - p?ggﬂ% |Z'§1f-24-yl\]/lO r-'d|5?eo'poxy- nicotinonitrile. To a stirred solution
of 3-(1- et hyl -PiNMR (400 MHz\CYCl): §5¥ribrs,dH),(&53) (by,s. 3H), B. tenisl Y =i&6.DMF (200
m.), was adde %_ Aa 7310 3; wl rd~ QN ;WigSe. he initial
FERA [ =7 PHO7 6810 % I8 dp8ido @, ek 1 e S0 1

20 effervescence’had si de xture' was h d at™ h, and
then was cbol ed.6,&H)t 2.8%:2587 (m,i2bh). 24.6s.63)02-86i(s GH)NbAB11168 (&0, 7#)0 g, 28.9

mmol) in DW Q%@_ﬂg%ﬁm%),t‘%%#gﬁsz&ﬂnd the m xture was stirred for 16 h

bef ore quenching w saturate ') ag. NaHCO3 (50 ml-) and brine (50
m.). A precipitate was fornmed and was collected by vacuumfiltration to
afford 3.67 ¢ %&artngﬁeszﬁ product. The filtrate was concentrated to half the
vol une and a second crop of precipitate was recovered. The precipitates
wer e conbi ned ive 5.64 g 50 WD 2005/ 092066 PCT/ US2005/009715 (76% of

an orange sol i i was used without further purification. M5 (ESI):
mass cal cd for 5 9617; mz found, 260.4 [M:eH'. "H NVMR (400 MHz,

0)
CDCI3): 8.46 (did A~ 233 0.8, 1 7.77 (dd, J = 8.6, 2.3, 1 H), 6.80
(dd, J= 8.6, 0.8"1 Wy, 4.34 (t, 6.6— 2H), 2.96-2.82 (m 2H), 2.25 (s,
3H), 5 1.92-1.68 (m 7H), 1.37-1.34 2H), 0.89-0.81 (m 2H). General
Procedure g B2-[:_3-(1-Methyl—piferidin-4-yI)-propoxy]-S-(4-_phenyl-5-trif|uoromethyl-1H-
6-[ 3- (1- Met hyl - pi peri di'n-4-yl)-propoxvl-pyridi ne-3-carbal déhyde. To a 0 C
sol ution of 6-[midazaZatgMridsieper i di n- 4-yl) - propoxy]-nicotinonitrile (640 ny,
2.47 MS (ESI): mass calcd for CpqHarF3N4O, 444.21; m/z found, 445.4 [M+H]*. H

NMR (400 MHz, CDCly): 8.55 (d, J =2.3, 1H), 8.13 (dd, J = 8.6, 2.3, 1H), 7.54-

7.44 (m, 5H), 6.81 (d, J =8.6, 1H), 4.31 (t, J = 6.6, 2H), 2.83-2.81 (m, 2H),

15  2.25, (s, 3H), 1.91-1.68 (m, 7H), 1.41-1.36 (m, 2H), 1.28-1.21 (m, 2H).

Examplé 32

F3C :
\QIN@'
N
\_ /2
N N S\
H \_\—N N—
./

1-Methyl-4-(3-{5-[5-methyl-4-(4-trifluoromethyl-phenyl)-1H-imidazol-2-yl]-
20  pyridin-2-yloxy}-propyl)-piperazine.
A. 6-[3-(4-Methyl-piperazin-1-yl)-propoxy]-nicotinonitrile. This compound was

prepared by the method described in General Procedure 5 in Example 27
using 3-(4-methyl-piperazin-1-yl)-propan-1-ol (1.0 g, 6.32 mmol), 60% sodium
hydride (379 mg, 9.48 mmol), and 6-chloronicotinonitrile (876 mg, 6.32 mmol).

25 The reaction mixture was partitioned between satd. aq. NaHCO; (30 mL) and
CHCI3 (60 mL). The organic layer was dried (Na,SQ,), filtered, and
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mmol) in toluene (20 m-) was added 1.0 M DI BAL-H in hexanes (3.70 nL, 3.70
10 nmmol ) dropwi se. The m xture was warnmed to rt and stirred for 2 In
(conplete by TLC). Methanol was added (5 nL) followed by 1.0 M H2SO4 (10
m.). After wotdosnizogs for 30 min the solution was neutr alpicze@20050d078at d. aq.
NaHCO3, diluted wth satd. ag. sodium potassiuimtartrate (10 nlL), and
stirred an addcenaenthte80 Purification he Medtanet 1 affordeds 72 ngd4 T ¥ Hofna bé]géJHCI 3 (3 x 50

L'E?mi‘ﬂfré[‘idc‘)g@erS\ﬁséé%'ﬁ‘“%ascé R b0, A B i £yt noo 1 10

af ford 598 9 RMR (H00Mid] GDCIgE. 47, JNB3(ES) IH), MS's’s(ddaI@defBrs
CI5HR2N202, 26 f 13): 9.87
(brs, 1 H) %E%e&%é O%r% %qgﬁ ng@(& d%Hb%%%ggm% 6) 74 (d,
J =86, 18)), (9433912(01 1.95%mp28), 2.78-2.26 (m 2H), 2.19 20 (s, 3H),
1.85-1.62 (m ZH) L " aH). |

5- Di chl or o- phefy - - . £

geperl fll n- 4- yIchorpp@pmbwésmparddm@thﬂhemriaibs@rbebw Gb&erlaElPllmddldeSGrﬁl bed in
neral Proce

6-[3- (1-methyl iS?’BB'F‘. |‘+?9‘@-§7i3)‘(4d?%‘8}4>&ﬁ‘3-’%§}’? il ) rRsoRRXy AP RINOGEHE (86 70. 0 1y,

]9' 2602%;23 9521\@816)85%!(1& ) 484 1 O MIThBAL-H ih @egEeqR.Td mg) 2. Ao mbl)5 nnssC([:)zé: c;:l
or

9.36 (br S(Tt&l gﬂuw ?ﬁ@l?’f@lonﬂ%M&g éij% a%ar&ieg‘?%g%\%%é; gfafolﬂ;lés%reg ?s

7.24 (s, 1 H) MS. &B1) fhasd calc®fdv C1JHZI‘-N302426331$tm/zJOLmd6264 2 M) H]*2.'185- 2 82 (m

iH)ZQ i gg (m 5&@ 4§§ @ﬁméﬂgﬁi‘%{ﬁ 18%&@1{? e%gDZg'{ ﬁéé&é&%?’“g ég]ar ed usi ng

met hods si mi | ap.3{ oH), BlB2s@, deses,ilbyd. .46 (tCea6i6 RHRr064£d1336m3 10M), iegt(be
appropriate supstitue ch ges. 51 WD 2005/092066 PCT/ US2005/ 009715
Exanpl e 28 Cl ﬁﬁbz-q%-ﬂbs m, 24

15 C. 1-Methyl-4-(3-{5-[5-methyl-4-(4-trifluoromethyl-phenyl)-1H-imidazol-2-yl]-

pyridin-2-yloxy}-propyl)-piperazine. Preparation by the method described in

General Procedure 3 with appropriate substituent changes provided 13 mg
(17%) of the title compound. MS (ESI): mass calcd for Co4H2sFaN5sO, 459.22;
m/z found, 460.4 [M+H]*. 'H NMR (400 MHz, CDCl,): 9.86 (br s, 1H), 8.51 (s,

20 1H),8.09 (d, J=8.6, 1H), 7.84-7.74 (br s, éH), 7.64(d,J=7.8,2H),6.77 (d, J
=8.6, 1H), 4.34 (t, J= 6.6, 2H), 2.60-2.39 (m, 13H), 2.28 (s, 3H), 2.02-1.94 (m,
2H).

Example 33

N ——
| m>—<\jN/\ﬁoL\-

1-Methyl-4-(3-{5-[5-methyl-4-(3-trifluoromethyl-phenyl)-1H-imidazol-2-yl}-
pyridin-2-yloxy}-propyl)-piperazine.

25

Preparation by the method described in General Procedure 3 with appropriate
substituent changes afforded 7 mg (9%) of the title compound. MS (ESI):

30 mass calcd for CogHagFaNsO, 459.22; m/z found, 460.4 [M+H]". "H NMR (400
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H N 5-[4-(4-Chl oro-phenyl)-5-net hyl -

H i m dazol -2-yl]-2-[3-(1-net hyl -pi peridin-4-yl)- 5 propoxy]-pyridine. M
(ESI): mass calcd for C24H29CI NAO, 424.20; mz found, 425.4 [MtH'. 1H NMR
(400 MHz, OGDER®FM9206606 (br s, 1 H), 8.51 (s, 1 H), 8 13-P8TAK2¢08Mm09%15H) , 7. 61-
765(m2H) 7.42-7.36 (m H)681(d J=8.6, 1 H, 4.13 (t, J= 6.6,
2H), 2.86-2. 8¥HzCOLH), 9345228(éH 391, sz1r2)58(1§ d3+9=8611§38104708@mr 7H),

1.42-1.26 (m | §1\2 3 )
2.[3-(1-Methyl |p)glr7||) §i i %WR 8805" ‘f &%%é‘ﬁ%}f S5 3 57287

uor onet hyl - phel(ml J3H)18.30 ( H—SHhZiéadl ayl2H).pyridine. 1 H NWVR (400 MHz,

CDOI3): 9.17 (br s, 1 H), 8.52 (br s, 1 H), 8.16-8.13 (m 1 H), 8.01-7.91
(m 1 H, 7.91-7.88 (m 1 H), 7.54-7.40 (m 2H), 6.80 (d, J = 8.6, 1 H),
4.31 (t, J=56.6xamplp,342.89-2.87 (m 2H), 2.54, (s, 3H), 2.28 (s, 3H),
.95-1.69 (m ofH), 1.44-1.36 (m 2H), 1.31-1.23 (m 2H). 20 Exanple 30 F3C
092066 PCT/ US2005/ 009715

-(3-(1-Met hyl - pi LR- 4- - propoxy] - 5-[ 5-met hyl - 4- (4-trifl uoronet hyl - phe
nyl)- 1 Himdazol-2-yl} ine. "H NWR (400 MHz, CDCI3): 9.36 (br s, 1
H, 853 (br s, 1 H N12 J =8.6, 1H), 7.84(d, J =7.8, 2H), 7.65
(d, J =7.8 2H), 6.80 [d, J ® , 1 H, 430 (t, J 5 =6.6, 2H),
2.86-2.83 (m 2H), 2.54, (s, SF?\_&@ 3H), 1.93-1.68 (m 7H),

4-(4-{3-[4-(4-Chloro-phenyl)-5-methyl-1 H—irﬁidazo|-2-yl]-phenoxy}-butyl)-1 -

methyl-piperidine. :

A. 3-[4-(1-Methyl-piperidin-4-yl)-butoxy]-benzonitrile. To a 0 °C solution of 4-
10  (1-methyl-piperidin-4-yl)-butan-1-ol (0.74 g, 4.37 mmol), 3-hydroxy-benzonitrile

(0.52 g, 4.37 mmol), and 3 mmoi/g polymer supported PPh; (2.30 g, 8.73

mmol) in THF (40 mL) was added diisopropyl azodicarboxylate (1.72 mL, 8.73

mmol) dropwise. After 6 h the mixture was filtered and concentrated.
Purification by Method 1 afforded 840 mg (71%) of a yellow oil. MS (ESI):

15  mass caled for C17H24N20, 272.19; m/z found, 273.4 [M+H]*. 'H NMR (400
MHz, CDCly); 7.38-7.33 (m, 1H), 7.24-7.20 (m, 1H), 7.14-7.09 (m, 2H), 3.96 (t,
J= 6.4, 2H), 2.88-2.80 (m, 2H), 2.26 (s, 3H), 1.94-1.84 (m, 2H), 1.82-1.73 (m
2H), 1.72-1.64 (m, 2H), 1.52-1.42 (m, 2H), 1.34-1.17 (m, 5H).
B. 3-[4-(1-Methyl-piperidin-4-y))-butoxy]-benzaldehyde. To a stirred solution of

20  3-[4-(1-methyl-piperidin-4-yl)-butoxy]-benzonitrile (0.84 g, 3.09 mmol) in
toluene (5 mL) at 0 °C was added 1.5 M DIBAL-H in toluene (4.63 mL, 4.63
mmol). After 3 h, methanol (9 mL) and 1.0 M H,SO,4 (10 mL) were added
dropwise. After stirring for 30 min, the solution was neutralized with 1.0 M
sodium hydroxide (10 mL) followed by addition of satd. aq. sodium potassium

25 tartrate (40 mL) and CHJClI; (‘1 00 mL). After stirring for 30 min the solution was
extracted with CHCl3 (3 x 50 mL), washed with brine and dried over Na;SQO,.
Purifibation by Method 1 afforded 0.56 g (66%) of the title compound. 'H NMR
(400 MHz, CDCl,): 9.97 (s, 1H), 7.46-7.43 (m, 2H), 7.39-7.37 (m, 1H), 7.19-
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1.42-1.36 (m 2H), 1.30-1.25 (m 2H). Exanple 31 N F3C N NH 10

2-[3-(1- Met hyl - pi peridin-4-yl)-propoxy]-5-(4-phenyl-5-trifluoronethyl-1 H

i mdazol -2-yl)-pyridine. M5 (ESI): mass calcd for C24H27F3N40, 444.21; nlz

f ound, 445.%?005/9@2066 1H NWR (400 MHz, CDCI 3): 8.55 (d, P@Tmsmos/poﬂm—l) 8.13
(dd,J:8.6 m754 744( 681(d J=8.6, 1 431(t
J= 6.6, 2H), 279§ o, 1),(492 dHy = 6565 2H) 22586%§0 (DHPH), 2. 251(s1318 1 @7y

1.41-1.36 (m 1. 1€1.84-12 NV N1
et nyi -a- (3 ST EURAER TR A T it il ‘-ﬁiAyﬁiﬁr“zﬁ“.%‘aggc%'% W1 20

pyri di n- 2- onxﬁﬁ propyl) plpera2|ne

6-[ 3- (4- Met hyl OO' k! _ . Ihmgblti'l_henm'sb_ound was
prepared by the metrnod de GENeral Proceaure anpre 27 using
3- (4- et hyl 5pi a@ﬂa{tmgn@ﬂw Prqnaoqj@nuﬁmgéhe (etredgleseritaal lmﬁﬂn}eral 60% sodi um
hydri de (379 4l i i , 6.32
m¥mI) 2(5 Then?é%ct%{j?%n At x’bﬁd g@\ﬂ?a?%bbem?é'ﬁggmg?”&{ Mgé%gm“% NaHCO8 (30
m-) and CHCl Sal(zﬁmrrﬁzaHaszhéOoﬂ@)ha?Gn/IZéqud $238 4 (MirgH. (NaN_?\&E)ﬂ!)QO ¥MHet ered, and

53 WD 20051092 0 Met hod 1
af forded 776 %@@@%deﬁ?r% E‘e‘?%@of’ﬁ%ﬁpﬁg&( E%jlsq?’ 1&’25’ %Z?%‘&R?@MCMHZSMO
260. 16; m z fodrdd;7.26(m31H)\MeiEp+6.84 (b IRVRB.93-0@B5MH 2HEXBS L7781 2H,dd, J= 2. 3,
0 8 19, éo ﬁ)u%qi 3. §2§és23|-ﬁ Héa:'))az G 58 (P‘r’? 1%03@34%2 134158135@) 4 41
B 6 (3 (4 Met Bi), 1p3Q3éﬁéz(mn5lH -yl ) - propoxyl - pyri di ne- 3- car bal dehvde Th| s
conpound was prepared by the nethod described in General Procedure 6 in

Example 35

15 1-Methyl-4-{4-[3-(4-phenyl-5-trifluoromethyl-1H-imidazol-2-yl)-phenoxy]-butyl}-
piperidine.
This compound was prepared using methods similar to those described in
Example 34 with the appropriate substituent changes. MS (ESI): mass calcd
for CagHagF3N3O, 457.23; m/z found 458.4 [M+H]". 'H NMR (400 MHz,

20 CD,0D): 7.51-7.28 (m, 8H), 6.96-6.91 (m, 1H), 3.93 (t, J= 5.8, 2H), 2.79-2.71
(m, 2H), 2.23 (s, 3H), 1.88-1.80 (m, 2H), 1.77-1.68 (m, 2H), 1.66-1.56 (m, 2H),
1.46-1.11 (m, 7H).
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Exanmpl e 27 using 6-[3-(4-nethyl -piperazin-1-yl)-propoxy]-nicotinonitrile
(486 ng, 1.86 mmol) and 1.0 M DI BAL-H in hexanes (2.79 ng, 2.79 mol, 1.5
10 equiv). Purification by Method 1 afforded 225 ng (46% of a col orl ess
resi due. MB gdasSbgoesnass cal cd for Cl4H21 N302, 263, 16; pofrastosnd;15264. 2
[MtH'. 1H NMR (400 MHz, CDCI3): 9.94 (s, 1 H), 8.61 (d, J=2.3, 1 H), 8.06
(dd. J= 8.6, £xampe39 "682 (d, J= 8.6, 1 H, 4.46 (t, J= 6.6, 2H),
2.64-2.33 (m , 2.29 (s, 3H), 2.03-1.96 (m 2H. 15 C

1- Met hyl - 4- ( 3-{ 5-met hyl -4-(4-trifluoromethyl-phenyl)-1 Himdazol-2-vll-
pvri di n- 2- vl oxy per azi ne. Preparation by the nethod described in
CGeneral Procedure ' propri ate substituent changes provided 13 ngy
(17% of the titf& caypoundy, M5 (ESI): nmass calcd for C24H25F3N50, 459. 22;

@]

mz found, 460.4 [MrH . 1H NMR (40 , CDCI3): 9.86 (br s, 1 H, 8.51 (s,
20 1 H), 8.09 (d, J =86 1H, 474 (br s, 2H), 7.64 (d, J = 7.8,
2H), 6.77 (d, J = 8.6, 1H), 4.34 J= 6.6, 2H), 2. 60 2.39 (m 13H), 2.28

I L e %ﬁ?ﬁi‘%ﬁ@'@m Goredbe)iifilay 5 )

pyri di n- 2-yl oxgH) payopmle) pi perazi ne. Preparation by the met hod described in
Coneral Pt o8ea & 3 MR AA 24 PSS B A RSSO (279

of the title c 30 eSS Tarcya 1ot 22; nmlz
found, 460.4 [ BHH[(1-methyl NVRN@M@E)/I -tBAanAD o 005,002 BendPdn /ONE2 O5hDDBR L5 MHz,

CD013): 9,34 (o b gl Beq ot 00 ) (i i b e 04,7 83
2.57-2. 37 m far3H), theh E®lgdsto 031 ,A solotmnlonEpr‘QQrp isdH)cotinonitrile (810 mg,

5.85 mmol) in DMF (4 mL) was added dropwise. The mixture was stirred at rt

10 for 18 h, and then was diluted with water (5 mL) and satd. aq. NaHCOj3 (25

mL). The mixture was extracted with CHCIl;3 (3 x 25 mL), dried (Na;SO,),

filtered, and. Purification by Method 1 afforded 440 mg (28%) of a yellow oil.

MS (ESI): mass calcd for C1gH23N30, 273.18; m/z found, 274.4 [M+H]*.

B. 2-[4-(1-Methyi-piperidin-4-yl)-butoxy]-pyridine-4-carbaldehyde. To a stirred

15  solution of 2-[4-(1-methyl-piperidin-4-yl)-butoxy]-isonicotinonitrile (0.44 g, 1.61
mmol) in toluene (5 mL) at 0 °C was added a 1.5 M DIBAL-H in toluene (2.41
mL, 2.41 mmol). The reaction mixture was allowed to warm to rt. After 3 h,
methanol (8 mL) and 1.0 M H,SO4 (5 mL) were added dropwise. After 30 min,
the mixture was neutralized with 1.0 M NaOH (10 mL) followed by addition of

20 satd. aq. sodium potassium tartrate (40 mL) and CH,Cl, (100 mL). After 30
min the mixture was extracted with CHCl; (3 x 50 mL) and washed with brine.
The organic layer was dried (Na,SO,), filtered, and concentrated. Purification
of the mixture by Method 1 afforded 318 mg (64%) of the title compound. 'H
NMR (400 MHz, CDCl5): 10.0 (s, 1H), 8.34 (d, J=5.3, 1H), 7.28 (d, J= 1.3,

25 1H), 7.14-7.12 (m, 1H), 4.33 (t, J = 6.6, 2H), 2.87-2.80 (m, 2H), 2.25 (s, 3H),
1.93-1.65 (m, 6H), 1.52-1.42 (m, 2H), 1.35-1.07 (m, 5H).
C. 2-[4-(1-Methyi-piperidin-4-yl)-butoxy]-4-(4-phenyl-5-trifluoromethyl-1H-
imidazol-2-yl)-pyridine. Preparation according to the method described in
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5 Exanple 34 CI N N H 4-(4-{3-[4-(4-Chloro-phenyl)-5-nethyl-

H i m dazol - 2-yl ] - phenoxy}-butyl)-1 nethyl-piperidine. A

344- (1- Met hyl - pi peri di n-4-yl)-but oxVl -benzonitrile. To a 0 C solution of 4-
10 (1- met hylo pjopes2oghi n- 4-yl ) -butan-1-ol (0.74 g, 4.37 mrelr)us2005/009715

3- hydr oxy- benzonitrile (0.52 g, 4.37 nnDI) and 3 mml /g pol yner supported

PPh3 (2.30 g, &enegralnadedured affirdédio7 Mmg (3685 c:adﬂaetdlechdnmpnprIS ESI): '

il reroa and comseeg Bipaisf g gl RISLEE sk Fhy J‘Sﬁ“@ﬁ%”i?ﬁfs

of a yellow oi IMHAEIES))8.20 &, wesS3cabctH) 3161 T1T4RANRY), 7 BFT.40m, mh, f ound,

2734[M+H] 40 ;:Dgl3 7.20 (m 1
H, 7.14-7.09 (ﬁ%(( Q'é)ewr_f‘“ %ﬂ 722‘1?—5082 6313 é@ §%8?%r13"§k§402 26 (s,
3H), 1. 94 1584 1(98 (n219H), 1.882:65. 7n34(+m1 5&IHU3 (th, 2R, 1.8 (m(m2shH). 1.52-1. 42 (m
2H), 1.34-1.17 (m 5H). B.

344- (1- Met hyl - pi peridi n-4-vl | -butoxyl -benzal dehyde. To a stirred sol ution of
20 3-[4-(1-net IBkampiep@r i di n- 4yl ) - but oxy] - benzonitrile (0.84 g, 3.09 mol) in
toluene (5 mM-) at Q C was added 1.5 M D BAL-H in toluene (4.63 niL, 4.63
mml ). After 3 h, hanol (9 nL) and 1.0 M H2S04 (10 m -) were added

dropwi se. After. sty gnfor=30 mn, the solution was neutralized with 1.0 M

sodi um hydroxuf (10 mj- XN ||/(N/\Bd by addition of satd. aqg. sodi um potassium
25 tartrate (40 m-) andNCH (100 nL). After stirring for 30 mn the
solution was extracted With 3 (3 x 50 nL), washed with brine and dried
over Na2SO4. Purification by Method 1/a orded 0.56 g (66% of the title
conmpound. 'HNIVR (400 M—Iz CDCI3): 9.Q7 (s, 1 H, 7.46-7.43 (m 2H),
7.39-7.37 (m 1 55 WO 2005/ 092066 PCT/ US2005/ 009715 7. 15 (m 1 H,

4.02 (t, J = 62614 mhdethsz“pwﬂéma”oyl( Rytowylyd-(5methylds(3-tyflyorometiyl-phesyl)- (m 2H) |
1.83-1.75 (161 AHimidaz6R2 4y Bpridime. 2H), 1.54-1,44 (m 2H), 1.34-1.18 (m 5H).

This compound was prepared using methods similar to those described in
Example 36 with the appropriate substituent changes. MS (ESI): mass calcd
for CogH31F3N4O, 472.24; m/z found, 473.4 [M+H]*. 'H NMR (400 MHz,
CD;0D): 8.16 (d, J= 5.3, 1H), 7.95 (m, 2H), 7.91-7.86 (m, 2H), 7.45 (dd, J=

15 5.5, 1.5, 1H), 7.30-7.26 (m, 1H), 4.29 (t, J = 6.3, 2H), 2.89-2.80 (m, 2H), 2.49
(s, 3H), 2.25 (s, 3H), 2.03-1.92 (m, 2H), 1.82-1.66 (m, 4H), 1.55-1.44 (m, 2H),
1.36-1.16 (m, 5H).

Example 38

O
20

4-{3-[4-(5-Isobutyl-4-methyl-1H-imidazol-2-yl)-3-methyl-phenoxy]-propyl}-1-
methyl-piperidine.
This compound was prepared using methods similar to those described in
Example 14 with the appropriate substituent changes. MS (ESI): mass calcd
25  for CasH37N3O, 383.29; m/z found, 384.5 [M+H]*. 'H NMR (400 MHz, CD30D):
7.29 (d, J=8.3, 1H), 6.83-6.74 (m, 2H), 3.97 (1, J= 6.6, 2H), 2.91-2.81 (m, 2H),
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C 4-(4-{3-i4-(4-Chloro-phenyl)-5-nmethyl- 1

H i m dazol - 2-yl | - phenoxy}-butyl)-1- 5 nethyl -piperidine. Preparation using

t he net hod described in General Procedure 3 afforded 49 ng (28%a) of the
title conmpoxodeoshb206e=S! ) : mass cal cd for C26H32CI N3O, 43 4n#3005/809%14 ound,
438.4 [MtrH'. 1H NWMR (400 MHz, CDCI3): 10.2 (br s, 1 H, 7.64 (br s, 1 H,
7.48-7.44 (m 2.44)(d, 7=413,2H)62.86rs, 8H),,2.26/(s 33H)7 226 (6 3H)L2Mdp;1.& @8-81)84 (m 1
H)y, 3.95-3.85 2.85-2. 77 (n 10 2.43 (s, 3H), 2.25 (s, 3H),
1.93-1.82 (m g%gf‘z'ig%’-i*%es{i%(%d' “21235;8?@'215-1. 35 (m 2H), 1.30-1.15 (m 5H).
Exanple 35 N F3CNHO "-C 15

1- Met hyl -4-{4- ES-%AI- pjbenyl -5-trifluoronethyl-1

H i m dazol - 2- yl f@ Rgnoxy}- butyl }- piperidine. This conpound was prepared

usi ng net hods Silwidar to those described in Exanple 34 with the appropriate
substi tuent chang M5 (ESI): mass calcd for C26H30OF3N30, 457.23; mz
found 458.4 [ MtH] WR 0 MHz, 20 CD3OD): 7.51-7.28 (m 8H), 6.96-6.91
(m 1 H, 3.93 (t, J= e 2.79-2.71 (m 2H), 2.23 (s, 3H), 1.88-1.80
(m 2H), 1.77-1.68 ( %‘H), 1\$6-1.56 (m 2H), 1.46-1.11 (m 7H). 56 WO
2005/ 092066 PCT/ US2005/ 009715 nple 36 X NN F3C 0 2-[4-(1-Methyl-pipe
ridin-4-yl)-butooxxy]-4-(4-phenyl - i fiporonethyl- 1 Hi mdazol -
2-yl)-pyridgne. 5 A

2-[4- (1- Met hyl 4pj l,- 1. sQni i fat L 10, ' d
ol Ut onof 4 TGP pfele Rk AR 2BPL ALltoRgid [, |
DVF (12 nl) at bOtoxg}-pysdinadded NaH (60% 280 ng, 7.02 mmol). The m xture was
warnmed to rt

This compound was prepared using methods similar to those described in
Example 36 with the appropriate substituent changes. MS (ESI): mass calcd
10 for CpsH3:CINLO, 438.22; m/z found, 439.4 [M+H]". 'H NMR (400 MHz,
CD5;0D): 8.18 (d, J=5.6, 1H), 7.67-7.61 (m, 2H), 7.49-7.44 (m, 3H), 7.32-7.30
(m, 1H), 4.35-4.29 (m, 2H), 2.99-2.91 (m, 2H), 2.47 (s, 3H), 2.34 (s, 3H), 2.18-
2.08 (m, 2H), 1.84-1.22 (m, 11H).

15 Example 40
N
SO

4-{3-[3-Chloro-4-(5-isobutyl-4-methyl-1H-imidazol-2-yl)-phenoxy]-propyl}-1-
methyl-piperidine.
This compound was prepared using methods similar to those described in

20 Example 14 with the appropriate substituent changes. MS (ESI): mass caicd
for C,3H34CIN;O, 403.24; m/z found, 404.5 [M+H]*. 'H NMR (400 MHz, CDCI
a): 9.91-9.60 (br s, 1H), 8.16-8.11 (m, 1H), 6.92-6.83 (m, 2H), 3.97-3.92 (m,
2H), 2.88-2.81 (m, 2H), 2.50-2.38 (m, 2H), 2.27-2.20 (m, 6H), 2.08-1.66 (m,
7H), 1.43-1.18 (m, 5H), 0.99-0.89 (m, 6H).

25
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for 1 h, then cooled to 0 C A solution of 2-chloro-isonicotinonitrile (810
ng, 5.85 mmol) in DV (4 nL) was added dropw se. The m xture was stirred at
rt 10 for 18 h, and then was diluted with water (5 nlL) and satd. aq. NaHCO3
(25 nl). e 2005906 was extracted with CHCl 3 (3 x 25 rﬁdl-ms%ds;@g”(g\lazsm)
filtered, and. Purification by Method 1 afforded 440 ng (28% of a yeIIow
oil. M (ESI) Examsle 41al cd for CL6H23N30, 273.18; nmlz found, 274.4 [ M+tH'

B. 2-r4-(1-Meth %(l( - pi pe ridin-4-vl)-butoxyl-pyridine-4-car bal dehyde. To a
stirred 15 sol

2-[4-(1-nethyl - pi parirdi ng 4- yL)- but oxy] -i soni cotinonitrile (0.44 g, 1.61
nmol ) in tol uene (5 nmLj was added a 1.5 M D BAL-H in toluene (2.41
m., 2.41 nmmol). The reavtio xture was allowed to warmto rt. After 3 h,
met hanol (8 m-) and 1.0"M H2SO4\(5 mL) were added dropwi se. After 30 nmin,
the m xture was neutralized with OH (10 m.) followed by addition of
20 satd. aqg. sodium potassiumtartra “m-) and CH2CI 2 (100 nlL). After
30 mn the mxture was extracted with Cl3 (3 x 50 nL) and washed with
brine. The or ddvietbyltdaifelB-[Grumetoltided-tiiflepSathyl-rhenylei Bdmidaad-Z2whcent r at ed.
Purification thhod 1 afforded 318 ng (64% of the title
conpound. 1H W%ﬁbg&tm{pg(@é} 10.0 (s, 1 H, 834 (d, J=5.3, 1 H,
7.28 (d, J 5 1T78Bis ceBpbkipd wasmthare_ﬁZJSQngme_ﬁws aintﬂart@tthosbi&serib@-ly, 2.87-2.80
(E}) 2H), 2.25 ERampidas with A8 apppridtBlsubiituent chéighs A g [BsiPHhassleatay 1- 07 (m

2- 4- (1 Met hy| fquiGaetlaBiNaO4 43135 vz dxyic 47 2( 4t hy IH smwowz;moui -1 H

d | -2-yl t bed
57 W0 2005/ 092068 BCHNEIBIS DTS "B B dahr BIaT P ash 279 m
(3699 of the t72Bdmedhiph@EBRIIMS=EESI2)0, 1HIESSI-88I1(ah, RYj, ABHAZIFANAK), 458 23
Ty, 7 01 1024200 ) 2250 W L80Teoth orfh el soder et daglpor gty 01>,
6.4, 2H), 2.9529),83B-m!1520H) SHR. 28 (s, 3H), 2.10 5 1.99 (m 2H), 1.84-1.66
(m 4H), 1.56-1.43 (m 2H), 1.39-1.14 (m 5H). Exarrplle 371 F3C N NAgN

Examples 42-45 were prepared using methods similar to those described in
Example 1 with the appropriate substituent changes.

15
Example 42

Cl
O
b L e

1-{3-[2-Chloro-4-(1 H-imidazol-2-yl)-phenoxy]-propyl}-4-methyl-piperézine.

MS (ESI): mass calcd for C17H23CIN,O, 334.16; m/z found, 335.3 [M+H]*. 'H
20 NMR (400 MHz, CD5;0D): 7.89"(d, J=22,1H),7.74 (dd, J=8.6, 2.2, 1H), 7.15

(d, J=8.6, 1H), 7.09 (br s, 2H), 4.16 (t, J= 6.0, 2H), 2.75-2.35 (m, 10 H),'2.29

(s, 3H), 2.06-2.02 (m, 2H).

Example 43
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Hp
2-[4-(1-Met hyl - pi peridin-4-yl)-butoxy]-4--[/5-methyl-4-(3-trifluoronethyl-ph
enyl)- 10 1 Himdazol-2-yl]-pyridine. This conmpound was prepared using
met hods si [y ose described in Exanple 36 with t (ate
substitueniwgﬁ{gﬁggekgwws (ESI'): mass calcd for Q6%1F3$§@%@%?§MZ
found, 473.4 [MtH'.€' H NWVR (400 MHz, CD3COD): 8.16 (d, J= 5.3, 1H), 7.95
(m 2H), 7.91-n ( H), 7.45 (dd, J= 15 5.5, 1.5, 1 H), 7.30-7.26 (m 1
H, 4.29 (t, J =673 02.89-2.80 (m 2H), 2.49 (s, 3H), 2.25 (s, 3H),
2.03-1.92 (m % 71 6\6—(\_@&&,_ 1.55-1.44 (m 2H), " 1.36-1.16 (m 5H).
Exanpl e 38 )JN ll\_iOH -( 20 4 3_j/ (5- Isobutyl 4- met hyl -
H i m dazol - 2-yl) net hyl - phe nox ropy %ﬂl nmet hyl -plperldlne Thi s
conpound was pﬂé%’&?’ @8'%%1‘%{@ Sn%Ft“ﬁ "S{TFH‘FP 200 -ReDs I weRrb®8tvh  Exanpl e
14 with the appf; [RRdzirfet € substituent changes M5 (ESI): mass cal cd 25 for
C24H37N30, 383. 59 m z found, 384.5 & ‘. "H NWVR (400 MHz 7.29
(d J= 8.3, 1 MS (ESsmassralcg fier Gz Ciile07342.19; 18/z dowgd, Q§§4[M+l9h 81 (m
58 20 0 o1 7 36 (s
3H) ) 26\/\% W@&%@?\@H?%%@ 9;&8&1 §7 ?H)49 OQSqu 91245931? ??3%% 5
(d, J= 6.8, 6H)J Exatrpl ©1)39.070 JN6N2\H/$J75 3§ nu10H) 2.29 (s, 3H), 217

4-[ 4- (4- Chl oro Y
H i m dazol - ‘f%g‘ %@(ﬁg@‘?ﬂ: ‘-') pi peridin-4-yl)- butoxy]-pyridine. This
conpound was prepared using nmethods simlar to those described in

Example 44

cl '
N
[ 0
N —
FsC H \_\—N N—

1-{3-[38-Chloro-4-(4-phenyl-5-trifluoromethyl-1H-imidazol-2-yl)-phenoxy]-propyl}-

93

4-methyl-piperazine.
MS (ESI): mass calcd for CasH26CIF3N4O, 478.17; m/z found, 479.1 [M+H]*. 'H
NMR (400 MHz, CD30D): 7.61-7.57 (m, 3H), 7.53-7.45 (m, 3H), 7.15 (d, J =

15 2.5, 1H), 7.03 (dd, J= 8.7, 2.5, 1H), 4.11 (t, J= 6.1, 2H), 2.75-2.35 (m, 10 H),
2.31 (s, 3H), 2.04-2.00 (m, 2H).

Example 45

Cl

SEANPN \

20  1-{3-[2-Chloro-4-(4-phenyl-5-trifluoromethyl-1H-imidazol-2-yl)-phenoxy]-propyl}-

l

FsC

TZ 2

4-methyl-[1,4]diazepane.
MS (ESI): mass calcd for CasH2sCIF3N4O, 492.19; m/z found, 493.1 [M+H]*. 'H
NMR (400 MHz, CD;0D): 7.91 (d, J= 2.2, 1H), 7.76 (dd, J = 8.6, 2.2, 1H),
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Exanple 36 with the appropriate substituent changes. M5 (ESI): mass cal cd
10 for C25H31CI N4O, 438.22; mz found, 439.4 [MH'. '"H NWMR (400 MHz,
cCb30D): 8.18 (d, J=5.6, 1 H, 7.67-7.61 (m 2H), 7.49-7.44 (m 3H),
7.32-7.30 wdoodioddes 4. 35-4.29 (m 2H), 2.99-2.91 (m 2Hcrnid2ebsossis 3H) ,

234|s 3H),

2.18- 2.08 (m 2H), 1.84-1.22 (m 11 H). 15 Exanple 40 G N N

O H --C 4- (34 737@a|\mra4)47(t5»(ﬁséb@w|1HMn%&hyJ 6.0, 2H), 2.71-2.60 (m,
H i m dazol - 2-yl b F %E)éybm)qosplyi bngR I?WIS py%@[l ne Thi s corrpound was
hy 3H)

prepared using ne

|"ar ose’ descri 20 Exanple 14 with the

appropriate substituent changes. M5 (ESI): mass calcd for C23H34Cl N3O

403.24;: mz fo
1 H, 8.16-8.1

molet e Q6 prepash PR it St psghosciydin, g 2. o

(m 2H), 2.50- Ex@plan4 |ith theapRroptiaRGupstjtuéiticha@ge®8-1. 66 (m 7H), 1.43-1.18
(m 5H), 0.99-0.89 (m 6H). 25 59 WD 2005/ 092066 PCT/ US2005/ 009715 Exanpl e
41 F3C/ N N H ~N

1- Met hyl - 4- ( 4- {Exapipleast hyl - 4- (4-trifl uoromet hyl -phenyl)-1 Him dazol-2-yl]-

phenoxy}-butyl)-pip
simlar to those d
changes. M5 (ES! -
[MFH . 1H NVR ¢400

10

15

20

25

ridine. 5 This conpound was prepared using nethods
ribed in Exanple 36 with the appropriate substituent
mal for C27H32F3N30, 471.25; mz found 472.4

LLCN_

1-Methyl-4-(3-{3-methyl-4-[5-methyl-4-(3-trifluoromethyl-phenyl)-1H-imidazol-2-

yl]-phenoxy}-propyl)-piperidine.

MS (ESI): mass calcd for Co7HaoF3N30, 471.25; m/z found, 472.4 [M+H]*. 'H
NMR (400 MHz, CD;0D): 7.94-7.87 (m, 2H), 7.63-7.54 (m, 2H), 7.42 (d, J=
8.4, 1H), 6.88-6.82 (m, 2H), 4.01 (t, J= 6.3, 2H), 2.96-2.82 (m, 2H), 2.49 (s,
3H), 2.47 (s, 3H), 2.28 (s, 3H), 2.09-2.00 (m, 2H), 1.88-1.72 (m, 4H), 1.52-1.42
(m, 2H), 1.40-1.21 (m, 3H).

Example 47
Cl

4-(3-{4-[4-(4-Chloro-phenyl)-5-methyi-1H-imidazol-2-yl]-3-methyl-phenoxy}-
propyl)-1-methyl-piperidine.

MS (ESI): mass caled for CagH32CINSO, 437.22; m/z found, 438.4 [M+H]*. 'H
NMR (400 MHz, CD3OD): 7.60-7.56 (m, 2H), 7.43-7.37 (m, 3H), 6.86 (d, J =
2.4, 1H), 6.82 (dd, &~ 8.5, 2.5, 1H), 4.00 (t, J= 6.4, 2H), 2.93-2.83 (m, 2H),
2.45 (s, 3H), 2.44 (s, 3H), 2.28 (s, 3H), 2.08-1.96 (m, 2H), 1.83-1.72 (m, 4H),
1.49-1.39 (m, 2H), 1.38-1.20 (m, 3H).
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9.87 (s, 1 H), 7.92-7.50 (m 4H), 7.48-7.45 (m 1 H), 7.40-7.36 (m 1 H),
7.34- 7.28 (m 1 H), 6.89 (dd, J = 8.1, 2.0, 1 H), 3.99-3.91 (m 2H)),
2.86-2.79 (m 2H), 10 2.50 (s, 3H), 2.25 (s, 3H), 1.91-1.85 (m 2H),

1.78-1.60 o 20bbMo2066- 48-1.37 (m 2H), 1.32-1.15 (m SHpcTlosaBI®I1s42- 45
were prepared using nethods simlar to those described in Exanple 1 with

t he appropri at Exanpletd8t uent changes. 15 Exanple 42 G N~ ~0 OCN/~ NN
-4-(1

H i m dazol - 2-yl ) )phgnoxy] - pr opyl } - 4- met hyl - pi perazine. M5 (ESI): mass cal cd
for Cl7H23CI N4O, ‘834 16y mz=found, 335.3 [MrH'. 1H 20 NWR (400 MHz,
CD30D): 7.89 (d, J 2. —07.74 (dd, J =8.6, 2.2, 1 H, 7.15 (d, J=
8.6, 1H), 7.09 (br s/ 2M), - GMJ 0, 2H), 2.75-2.35 (m 10 H), 2.29
(s, 3H), 2.06-2.02 (m 2H)/ Exanpl €0 60 WD 2005/ 092066 PCT/ US2005/ 009715
C ~CN N\ / OH/ NN11-{3-[3-ChloTo0-4-(4,5-di methyl-1

H i m dazol - 2- y4X2-phenexShlem-pheylyh-54netbyliH-imigazob 2 g i3methyepiidasky}: mass cal cd
for CL9H27Cl N40th Sle 19ih gi.z f.oound, 363.4 [MtH'. 1H 5 NWR (400 MHz,
CD30D): 7.54 (@1O%2'gMgWiPRFNARE-05 (d, J= 2.5, 1 H), 6.93 (dd, J = 8.5,
2.5, 1 H), 4. 07Thd title Jormpdiuntl, wadHjrepated bsiag Betiods sifiildrito thds@ Heésibedi) , 2. 17

General Procedure 3 using 2-methyl-4-[2-(1-methyl-piperidin-4-yloxy)-ethoxy]-
benzaldehyde. MS (ESI): mass calcd for CosH3oCIN3O,, 439.98; m/z found,
440.3 [M+H]*. "H NMR (400 MHz, CD30D): 7.62-7.52 (m, 2H), 7.43-7.33 (m,
3H), 6.91-6.80 (m, 2H), 4.17-4.07 (m, 2H), 3.86-3.76 (m, 2H), 3.48 (br s, 1H),

10 2.78-2.63 (m, 2H), 2.44 (s, 3H), 2.42 (s, 3H), 2.30-2.15 (m, 5H), 1.98-1.86 (m,
2H), 1.72-1.58 (m, 2H).

Examples 49-68 are prebared using methods similar to those described in

Examples 1-48.

15
Example 49
Cl :
N
BSOS
e
_ H N N—
/
1-(3-{4-[4-(4-Chloro-phenyl)-5-methyl-1H-imidazol-2-yl]-3-methyl-phenoxy}-2-
methyi-propyl)-4-methyi-piperazine.
20

Example 50

Cl
@IN _
| Nv—@
H o}
\_LCN_
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(s, 6H, 2.00-1.98 (m 2H). Exanple 44 N F3CHNN 10 --~

1-{3-[3-Chl oro-4-(4-phenyl -5-trifl uoronethyl -

H i mi dazol - 2-yl ) - phenoxy] - propyl } - 4-nethyl -pipe razine. M5 (ESI): nass
cal cd for G2dbb0SedekN40, 478. 17, rrlz found 479.1 [ MtH| PCT,JdgmgMMsmo VHz,
CD30D)761757§ 3H), 7.53-7.45 (m ,715(d J= 2.5, 1 H, 7.03
(dd, J= 8.7 225[4(‘1Ehfb‘m'pﬂ@m(lr5 %%wlmma)zol 2yI6-{4(BEethyl- pmerldﬂ)4y|2 31 (s,
3H), 2.04-2.00 &EB %S)ndm Exanple 45 ci O FSCHHNI 20

1-{3-[2-Chl oro- (% henyl -5-tri fl uor onet hyl -

H i m dazol - 2-yl ) - phenoxy] - propyl } - 4- et hyl - [1 4] di azepane. M5 (ESI): nass
calcd for CZSH?Q@E%O 492.19; nmlz found, 493.1 [MtH'. 1H NWR (400 MHz,
CD30D): 7.91 2, 1'H, 7.76 (dd, J =8.6, 2.2, 1 H, 61 WO

2005/ 092066 PCT/U 5/ 009715 7. 47 7.33 (rri, 5H), 7:05 (d', d= 8.7, 1H),

405(t J= 6.0, 271221_2@ 10H), 2.26 (s, 3H), 1.91-1.88 (m 2H),
1.75-1.72 (m fbﬁ a 46 were prepared using nethods simlar to
t hose descrlbed in 5 h t appropri ate substituent changes.
Exanple 46 F3C N/ H N-iC \Au\——ém—

5

4-Methyl-2-[3-(1-methyl-piperidin-4-yl)-propoxy]-5-[5-methyl-4-(3-
trifluoromethyl-phenyl)-1H-imidazol-2-yl]-pyridine.

Example 52
Cl

O
O-
10

5-Bromo-4-[4-(4-chloro-phenyl)-5-methyl-1H-imidazol-2-yl}-2-[4-(1-methyl-
piperidin-4-yl)-butoxy]-pyridine.

Example 53

| N
Pt o
Foc” N R
15

2,4-Dimethyl-1-{3-[4-(4-phenyl-5-trifluoromethyl-1H-imidazol-2-yl)-phenoxy]-
propyl}-piperazine.

Example 54

64



1- Met hyl - 4- (3-{3-nmet hyl -4-[5-nmet hyl -4-(3-trifluoronethyl-phenyl)-1

H i m dazol -2- 10 yl]-phenoxy}-propyl)-piperidine. M5 (ESI): nmass calcd for
C27H32F3N30, 471.25; mz found, 472.4 [MH'. 'H NWR (400 MHz, CD3QD):
7.94-7.87 (Wo 2005h92066. 63-7.54 (m 2H), 7.42 (d, J= 8.4, ptrids2008088t56. 82 (m
2H), 4.01 (t, J—63 2H), 2.96-2.82 (m 2H), 2.49 (s, 3H), 2.47 (s, 3H),
2.28 (s, 3H), ‘ 200(m 2H) , 188172(m 4H), 1.52-1.42 15 (m 2H),

1.40-1.21 (m \i 47 C NC NH --(
4- (3-{4-[4- (4 Chl or -6&9@7@ met hyl -} Him dazol - 2-yl ] - 3- net hyl - phenoxy} -
20 propyl)-1-net Byd"- per i ne ): mass cal cd for C20H32ClI N30,

437. 22, nizfound 438 4 [ MeH! \_I>IN'R(400|\/HZ CD30D): 7.60-7.56 (m
2H) , 743737 (m 3 686dJ-24 1H, 6.82 (dd, J=8.5, 2.5, 1 H,
4.00 (t, J 61.42D y121 {95{424-889"(3141'5 tlzf}uporomgh;dgl-(md@qum rmenw,] 3H), 2.28
(s, 3H, 208%@@(&@%@ 1.83-1.72 (m 4H), 25 1.49-1.39 (m 2H),
1.38-1.20 (m : 505/ 092066 PCT/ US2005/ 009715 Exanple 48 CI N H
O( N 4-(2-{4 [ 4- (4-Chl or o- phenyl ) -5-methyl -11 Him dazol - 2-yl | - 3- et hyl

- phenoxy} - Yl gt hyl - pi peridine. 5 The title conpound was prepared
usi ng net hods 5| mar to those described in General Procedure 3 usi ng

2- et hyl - 4-[ 2- (Fwet hyl - pipe ridin-4-yloxy)-ethoxy]- benzal dehyde. M5
(ESI'): nmass cal or,, C25H30CI N3Q2, 439.98; niz found, 440.3 [MtH'. 1H NWR
(400 MHz, CD3OD): X

3-Chloro-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-4-(4-phenyl-5-trifluoromethyl-1H-
imidazol-2-yl)-pyridine.

10 Example 56

FaC N /=\

1-Methyl-4-(4-{4-[5-methyl-4-(3-trifluoromethyl-phenyl)- 1 H-imidazol-2-yl]-
pyridin-2-yloxy}-butyl)-[1,4]diazepane.

15 Example 57

F30 N -



3H), 6.91-6.80 (m 2H), 4.17-4.07 (m 2H), 3.86-3.76 (m 2H), 3.48 (br s, 1
H, 10 2.78-2.63 (m 2H), 2.44 (s, 3H), 2.42 (s, 3H), 2.30-2.15 (m 5H),
1.98-1.86 (m 2H), 1.72-1.58 (m 2H). Exanples 49-68 are prepared using
nmet hods si rWd)amsm‘noa«shose descri bed in Exanples 1-48. 1PpcEnsppbeosds cl N N

HNN1 Himdazol- ! h henox - neth r opyl -4-m
et hyl - pi per azi (;BFOQ@ : aﬂﬂﬂ '6;/'0‘3:’%”1\& VW%LFOX}LH LSC“%@VE@ B%B‘)i"@

PCT/ US2005/ 009 pikenyl2tH- %u@ézﬁzﬁnmﬁdu e.
pt Yen~Vl )" 5=hrdt hyl -1 Hi m dazol-2-yl]-6-[4-(1-nethyl -pi peridin-4-yl)-

but oxy] - pyri di ne. Exanple 51 F3C N N N / O N HN 5
4- Met hyl - 2-[ 3- gla ,lﬁgrergd pi peridin-4-yl)-pro poxy]-5-[5-nethyl-4-(3-
trifluoronet hyI phenyl )-1 Himdazol -2-yl]-pyridine.

4-[4-(4-Chloro-phenyl)-5-trifluoromethyl-1H-imidazol-2-yl]-2-{4-(1-methyl-
piperidin-4-yl)-butoxy]-pyrimidine.

Example 59

FiC N
N
H N—

10
4-(3-{4-[5-Cyclopropylmethyl-4-(3-trifluoromethyl-phenyl)- 1H-imidazol-2-yl]-3-
methyl-phenoxy}-propyl)-1-methyl-piperidine.
Example 60
Cl
N
| »——Q-o OH
' N
v —_
15

1-{4-[4-(4-Chloro-phenyl)-5-methyl-1H-imidazo!-2-yl]-3-methyl-phenoxy}-3-(4-
methyl-piperazin-1-yl)-propan-2-ol.

Example 61

66



Example 52 C Br N N\ /N H 10 5-Brono-4-[4-(4-chloro-phenyl)-5-nethyl-1
H i m dazol -2-yl]-2-[4-(1-nmet hyl - piperidin-4-yl)-butoxy]-pyridine. Exanple
53 N\ / O FBC NHNN 15

2, 4- Di met hwo 1006/892b6k- ( 4- phenyl -5-trifl uoronet hyl -1 PCT/US2005/009715

H i m dazol - 2-yl ) - phenoxy] - propyl }-pi perazi ne. Exanple 54 64 WD 2005/ 092066
PCT/ US2005/ 009 \ / OFBCHNNZ1, 2-Dm

et hyl -4-{3-[4-(4- yl NS-trifI uoromet hyl -1 H i m dazol -2-yl)-p he noxy]-
propyl }- pi perazi ne. QN 5% N N/NFCHC "---CN

3-Chl oro-2-[4-(1-net nNpi ppry di R-44- - - but oxy] - 4- (4- phenyl -5-tri fl uor onet
hyl-1 H - i m da zol - 2Hylg)- pyri di NH

4-(3-{3-Chloro-4-[4-(4-chloro-phenyl)-5-methyl-1H-imidazol-2-yl}-phenoxy}-

propyl)-piperidine.

5 Example 62

©>[ iQOL\—CN y

4-(3-{3-Chloro-4-[4-(4-chloro-phenyl)-5-methyl-1H-imidazol-2-yl}-phenoxy}-

TZ 2

propyl)-1-ethyl-piperidine.

10 Example 63

4-(3-{3-Chloro-4-[4-(4-chloro-phenyl)-5-methyl-1H-imidazol-2-yl]-phenoxy}-
propyl)-1-isopropyl-piperidine.

15 Example 64

%E\OL\_CN_

1-Methyl-4-{3-[4-(4-phenyl-5-trifluoromethyl-1H-imidazol-2-yl)-naphthalen-1-
yloxy]-propyi}-piperidine.

20 Example 65
67



10 Exanple 56 F3C N N H NN

1-Methyl -4-(4-{4-[5-nmethyl -4-(3-trifluoronethyl-phenyl)-1 Himdazol-2-yl]-
pyrid in -2-yloxy)- butyl)-[1, 4]diaze pane. 15 Exanple 57 Br F3C NN\ N
H 65 WO 20660 0@2040666PCT/ US2005/ 009715 PCT/US2005/009715
BrortivL'['4-(' 1-Mfh9l-pipdridin-4-yl)-butoxy]-4-[5-nmethyl-4-(3-trifluorone
t hyl - phenyl )-’IS t dazol - 2-yl ] -pyridi ne. Exanple 58 CI ~1 N- XNF3CN
N~ HO5C 4-] Cr“oro- henyl )-5-trifl uoronethyl -

H i m dazol - 2-yl ] -2-T4- @’Opl peri di n-4-yl) - but oxy] pyri m di ne. Exanple
50 i F3C NN HI10 N

4-(3-{4-[5- Cycl opr opyl net hyl - \_»_f uogoenet hyl - phenyl ) -1

H i m dazol - 2-yl]-3- nethyl - phenoxy}o pr 8pyl ) - 1- met hyl - pi peri di ne.

1-(4-Methyl-piperazin-1-yl)-3-{5-[5-methyl-4-(4-trifluoromethyl-phenyl)-1H-
imidazol-z-yl]-pyridin-2¥yloxy}-propan-1 -one.

5 Example 66

6-[4-(4:Chloro- phenyl )-5-methyl-1H-imidazol-2-yl]-3-fluoro-2-[4-(1-methyl-
piperidin-4-yl)-butoxy]-pyridine.

10 Example 67

O N N-M
3C ! N\
N>—<\ //>—

1-Methyl-4-(4-{3-methyl-6-[5-methyl-4-(3-trifluoromethyl- phenyl) -1H-imidazol-2-
yl]-pyridin-2-yloxy}-butyl)-piperazine.

N_
N
| \>——< >—O
N
H

1-Methyl-4-(3-[4-(5-methyl-4-thiophen-2-yl-1 H-imidazol-2-yl)-phenoxy]-propy!}-

15 Example 68

piperidine

20 Example 69

68



Exampl e 60 C

N HO OHNN 15 1-{4-[4-(4-Cnhloro-phenyl)-5-nethyl-1

H i m dazol - 2-yl ] - 3-net hyl - phenoxy}-3-(4- methyl -p i pera zin - 1
-yl)-propan-2-ol. Exanple 61 66 WD 2005/ 092066 PCT/ US2005/009715 C N N H

Cl NH 4- ( 33 PB200%10920d60- 4- [ 4- (4- chl or o- phenyl ) - 5- net hyl - 1 pcT/US2005/009715
H i m dazol - 2-yl ] - phenoxy}- propyl)-piperidine. 5 Exanple 62 C N H O -(

NJ  4-(3-{3- Chl grer4dk [ 4/ chl or 0- phenyl ) - 5- net hyl - 1
H i m dazol - 2-yl{_- 0X propyl)-1-ethyl -pi peridine. 10 Exanple 63 C N

NHOC N/ 4-(3N3+chlor o4: [ 4- (4-chl oro-phenyl)-5-nethyl -1
H i m dazol - 2-yl ] - phenoxy}- "p | )-1-isopropyl -pi peridine. 15 Exanple 64 X N
Zo N—

10

15

20

25

2-{3-[4-(1-Methyl-piperidin-4-y!)-butoxy]-phenyl}-3H-imidazo[4,5-b]pyridine.
The title compound was prepared using methods similar to those described in
Example 1. MS (ESI): mass calcd for CooHagN4O, 364.48; m/z found, 365.4
[M+H]*. "H NMR (400 MHz, CD;0D): 8.30-8.22 (dd, J = 4.9, 1.5, 1H), 7.95-
7.86 (dd, J = 8.0, 1.4, 1H), 7.67-7.57 (m, 2H), 7.42-7.30 (m, 1H), 7.26-7.16 (m,
1H), 7.05-6.95 (dd, J= 8.2, 2.4, 1H), 4.07-3.93 (t, J = 6.3, 2H), 2.84-2.70 (m,
2H), 2.18-2.12 (s, 3H), 2.00-1.82 (m, 2H), 1.79-1.56 (m, 4H), 1.52-1.37 (m,
2H), 1.32-1.01 (m, 5H).

Biological Examples
Binding Assay on Recombinant Human Histamine H, Receptor

SK-N-MC cells or COS7 celis were transiently transfected with pH4R

and grown in 150 cm? tissue culture dishes. Cells were washed with saline.

solution, scraped with a cell scraper and collected by centrifugation (1000 rpm,
5 min). Cell membranes were prepared by homogenization of the cell pellet in
20 mM Tris-HCI with a polytron tissue homogenizer for 10 sec at high speed.
Homogenate was centrifuged at 1000 rpm for 5 min at 4 °C. The supernatant
was then collected and centrifuged at 20,000 x g for 25 min at 4 °C. The final
pellet was resuspended in 50 mM Tris-HCI. Cell membranes were incubated

with 3H-histamine (5—-70 nM) in the presence or absence of excess histamine
(10,000 nM). Incubation occurred at room temperature for 45 min.
Membranes were harvested by rapid filtration over Whatman GF/C filters and
washed 4 times with ice-cold 50 mM Tris HCI. Filters were then dried, mixed
with scintillant and counted for radioactivity. SK-N-MC or COS7 cells

expressing human histamine Hy4 receptor were used to measure the affinity of

binding of other compounds and their ability to displace 3H-Iigand binding by

incubating the above-described reaction in the presence of various
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' F3C H 1- Met hyl

H-i m dazol

-4-{3-[4-(4-phenyl
-2-yl)-naphthalen-1 - yl oxy]-propy)}-pi

-5-trif

| uor onet hyl -

pe r

67 WO 2005/ 092066 PCT/ US2005/009715 F3C ~ NN HO

1- (4- Met hy lw@bqgo®éen- 1-yl ) - 3-{5- [ 5- met hyl -
yl oxy} - propan- 1- one.

H-
NNO
H-i m dazol -

i mi dazol -
/ ~J ppriceritatgss |

2-yl]-

2-yl

10 Exanpl e 67
1- Met hyl - 4-(4- é)ﬁ?éﬂ'ﬁiéhﬁlly@e(eﬁnﬁﬁbh@vaﬂm(@ﬁtm Bha191igarRE dtnbe MPiaN ot 51

H-i m dazol -

el, SNT_
5
10
15

2- vyl
| - é\/l%\]ac;@grcglimwo Y.-C. Cheng an

22(23):3099-3108): K=
Binding Assay Resuits

EX K (nM)

1 14

2 39

3 244

4 44

5 24

6 29

7 21

8 60

9 1

10 6

11 70

12 65

13 32

14 32

15 38

16 165

17 52

pyri di n- (2

i

3 quomo 2

diRexsiog

n-

I di

ne.

20 Exanpl e 65

4- (4-trifl uomweraishokmospizenyl ) - 1
5 Exanple 66 Cl

r-( N-Me

lsie] @T@rrpm)gnq 19 b@tenmjhy’-lor gompetition binding

2.yl

IE%CK ya ueg weré)c:?cula

EX
18
19
20
21

22
23
24
25
26
27
28
29
30
31

32
33

Mast Cell Chemotaxis Assay

d \Hw F’)rusoff

(ICs0)/(1 + ([LI/(Ko)).

Table 1.
Ki (nM)

45
22
39
37
29
155
69
100
300
290
72
42
64
186
230
63

i di n-4-

) - but oxy] - pyri di ne.

I
ted, baseg on

e razl _ne.

an

15 Exanpl e 68

iochem. Pharmacol. 1973,

34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
69

K (nM)

33
57
54
174
230
230
93
250
1963
2510
20
79
16
33
620
1413

Mast cell accumulation in mucosal epithelia is a weli-known

characteristic of allergic rhinitis and asthma. In addition, it is known that mast

cell numbers increase in a number of inflammatory conditions. Some of this is

due to chemotaxis of mast cells to the sites of inflammation. This chemotaxis

to specific agents can be mimicked in vitro. Transwells (Costar, Cambridge,
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1- Met hyl - 4-{3-[ 4- (5- net hyl - 4-t hi ophen- 2-yl -
H i m dazol - 2-yl ) - phenoxy] - propyl } - pi peridi ne 20 Exanple 69 68 WO
2005/ 092066 PCT/ US2005/ 009715 N H.

2- {3-[ 4- ( 1-Wprdoghozoéqoer i di n- 4-yl ) - bbut oxy] - phenyl } - 3H i wicdazedodod7ix pyri di ne
. The t|tIe co ound was prepared using methods simlar to those described
in npl e 1. qf Bgroye SieSg:he tretadcoaind Wit 190BNAY, 1006 w/mBhumap f ound, 365. 4

i
5 ' H N d 4 1 7.95-

3 %6 (4d 3 = %‘5’*6%%4%%%% rBriribeldyr) drior ot 17,
7.26-7.16 (m fikradecting 60616.00 RPMIaNith5%=B8A2in tlie dreséndd) of 10..0F histadBn,t, J =
RN O T IR ST DN R N
Exiallrrpl es giogc;h Iagﬁ@SStags on #Remwdn1tryfmh<tafhhmmflﬂlzesﬁe§mam3ddm§%%éweg$dﬂ N- MC
cells or cells were transien ra C an rown in
150 cn® ti ssue R&iP & b&’ftg’ﬁ’é’?a"k%@ﬁ Z"A%&%Faa\ééwg&’e\m Wﬁreg%ﬂdieﬂéo thedprt |gon
scraped with aca@rhberscrr@matea%ré:mbumcﬁfdrQh #6ntCl Tugailedd wed000 rpm 5

mn). Cell nmenbranes, we ared nogeni zation of the cell pellet in
20 kv Tr i - 1GNP Be GRS o SR e CHNSOLsr S5l SEFoRgn apeed.

Hompgenat e was u@ﬂgfarfldWWn@tbr 1R nfiRenetptoP(HR)Mntabitidh Sata Waee tdger nat ant 20
was then callec and centrifuged at 20,000 x g for 25 min at 4 C. The

final pel '8t R&¥M&suspended in 50 nM Tris-HCl. Cell nenbranes were
incubated with 3Hhistamne (5-70 nM in the presence or absence of excess

hi stam ne (10,000 n | ncubation occurred at roomtenperature for 45 mn.
Menbr anes mre%ﬁaﬁ‘g{é@kﬂ—w b «EXDressiont j on over Whatman GF/C filters and
25 washed 4 tines WRNA vdsSreSdred H8mnive ditfefentibdils UsirlgtHY RNYESyS Néb%eﬁ“ ed,

mxed wth scintil]ant and counted for radioactivity. SK-N- COs7 ceI S
expressi ng hunRleRc@ &M AeCHPing éct'@ﬁtnﬂﬂ““@@é%e'lfS'@ﬂ“tCBO’h%aE‘?]?'é:W'?ﬁé’aéf finity of

3 15  extracted from purified human cells using the RNeasy kit (Qiagen, Valencia,
CA) and reverse transcribed to cDNA using the RT reaction kit (Invitrogen)
according to the manufacturer’s instructions. H4 receptor RNA was detected by
RT-PCR using human H, receptor-specific primers 5'-
ATGCCAGATACTAATAGCACA and 5'-CAGTCGGTCAGTATCTTCT. The

20 amplified PCR band for H4 receptor is 1170 bp.

Results
The RT-PCR results indicated that the H, receptor is expressed on mast

cells, dendritic cells, basophils, and eosinophils. These positive results are

25 consistent with the published literature (e.g. Oda et al., Nguyen et al., and
Morse et al. in the Background section). Accumulation of mast cells and
eosinophils in affected tissues is one of the principal characteristics of allergic
rhinitis and asthma. Since H, receptor expression is found in these cell types,
H4 receptor signalling is likely to mediate the infiltration of mast cells and

30 eosinophils in response to histamine. The following table reports the Cell-type
Distribution of Hy Expression by RT-PCR. A (+) indicates the presence of H,

receptors; a (-) indicates the absense of H, receptors.

71



bi ndi ng of other conpounds and their ability to displace HIigand binding by
i ncubating the above-descri bed reaction in the presence of various 69 WO
2005/ 092066 PCT/ US2005/ 009715 concentrati On5 df"gri 1lit5itdr' or conpound to
be tested. wmeoos/osepast i tion bi nding studies using 3H hi caruase®s/oddrisval ues
wer e cal cul ated, based on an experi nenﬁ%l% determ ned KD val ue of 5 nM and
a ligand concentration of 5 nM accord®§<to Y.-C. Cheng and WH. Prusoff
(Bi ochem Pharnmacol. I973, 5 22(23). 3099-3108) K = (TCcoo)7(1 + ([L]/(KD)).
Bi ndi ng Assay Results TaBiPECi®S EX K; (nr\ie“a PR (nM EX'®e (nM 1 14 18 45
34 33 2 39 19 22' 35 -Bf—md—dd4 2-9-—&9—3-5—5-4—4—44—2—1—8-2—8—7—;74 5 24 22 29
38 230 6 29 23 155 39 23t%'Man 21 24 69 BEIPPhi® 60 25 100 41 250 9 11 26
300 42 1963 10 6 27 290 43 2510 IAmétur@®enrdritdcal@ 12 @5 29 42 45 79 13
32 30 64 46 16 14 32 31 186 47 33 15.38 32 230 48 620 16 165 33 63 69
1413 17 52 10 Mast Cel| Chenotaxi s M¥Wg\Pa0dElc €8IS accurul ation in nucosal
epithelia is a well-known characteristiygsptel | €rgic rhignitis and asthna.
In addition, it is known that mnast

Basophils +
CD14" Monocytes

CD4* T Cells +
CD8* T Cells -
B Cells -
Neutrophils -
Mouse/(Rat) Eosinophils +
Peritoneal Mast Cells (Rat) +
Bone Marrow-Derived .

Mast Cells
Immature Dendritic Cells +
Mature Dendritic Cells +

Bone Marrow-Derived

Macrophages
Peritoneal Macrophages -

CD4* T Cells -
CD8* T Cells -
B Cells -

The Inhibition of Eosingphil Shape Change by Histamine H, Receptor

Antagonists
5 Eosinophil accumulation in sites of allergic reaction is a well-known

characteristic of allergic rhinitis and asthma. This example demonstrates that
histamine H, receptor antagonists can block the shape change response in
human eosinophils in response to histamine. Shape change is a cellular

characteristic that precedes eosinophil chemotaxis.
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cell nunmbers increase in a nunber of inflammtory conditions. Sonme of this
is due to chenotaxis of mast cells to the sites of inflammtion. This
chenotaxis 15 to specific agents can be mmcked in vitro. Transwells

(Cost ar, Cavdrdosigepéss 70 WO 2005/ 092066 PCT/ US2005/ 0097 1BCcTM8008009215p0r € Si ze
,8 Fttn Jvere coated with 100 L of 100 ng/nL human fibronectin (Sigm) for
2 h at roomtenperature. After renoval of the fibronectin, 600 pL of RPM

w th 5% BSA, i nyLtiagqr esence of 10 M hi stam ne was added to the bottom
chanmber. To test the various histam ne receptor (HR) 5 antagonists, 10 pM
and/ or 1 M sol ut i on$lustan granyleetescuersdipried Wé‘uﬁtﬁﬂ'éﬁoct%byt isol op and bot t om

chamber s, Mast gsibs (FelAaHIRHOLIGER 1AGASHN 1 SHQIRR kTP The Pl at es

wer e i ncubat ed C. Transwells were e cells in
t he bottom dhaniem tﬁ@Pé'%‘H@rﬁQ'eﬁﬂ@f‘ SITRAYJORYVASOVRIS han@ﬁwg aadiyaghedyt onet er .

Hi stam ne r ecep(tr%% @@A(‘;@Bhﬁéﬂ HRB A RerWebsus g@f fod 2 taﬁcf&r%lt??szr x ¢4 | - type

Di stribution of ression was prepare ent cells
using an RNeasyCGIHS/mL(@fa@félﬁn buffen drectiest, lnf@m)lombbm@ifﬁd\I&t%)’nmﬁéeftﬁmuf acturer’

instructions. T, G!\%A r si ng the
RNeasy kit (Q a‘%ten ° 9‘6@& Jﬁh%" &%égr%e({/rre ?é(%bfa%ljs Eﬁﬁ&%paﬁgtﬁt@ §5| ng the
RT reaction ki tuM bhund ofotgeN)trmt&desirodmpgumd)sdﬂhtmnlmmbaam mirgr1:Ligisheuct i ons.
H4 recept or, RNA was detected PCR using hu rec to - eC|f|c
prinmers 5' Kfrz %\éﬁ ?‘Iﬁ??é Sa?w’ sami é%é@&%ﬁég €20
anmplified PCR hsans Vttemrtrtr#ﬂsférmetptnwancsnxbamthmo Rest idet Sold mewg%I md geesul Itls
|'s endrjtic cells,

i ndi cated that the I—gbﬁ ptor 3 Eres%d on nmast  ce

basophi | s, and QB3I " 1-fjBs "B §87RY ”9%&&?9&3%}1@%5‘5@8&&6& nt with
t he EUbl i sEed Iétté@rrt@bweﬁncéeorg/arcmﬁtteta@by (GABS)Y(EM. ﬂlrlyéﬂ et,aéamh JMor Sﬁ Iet al .
|nteBacgro sectlo CC. t cells an eosi nophils in
affected ti ssu gﬁfeégf P’ﬁg %ﬁé i %i& gng%tgérl stics of allergic
rhinitis amk asthna Since H4 receptor expression is found in these cell

types, H4 receptor signall t o, medi tet i ation of mast
C)é|p| s and esults— stamlnermeélates IEosmgphnShape Change l;H?roug I-JtF{ eceptor

The change in shape of eosinophils is due to cytoskeletal changes that
preceed chemotaxis and thus is a measure of chemotaxis. The data in the
following table show that histamine induces a dose-dependent shape change

20 in eosinophils. Histamine receptor (HR) antagonists were used to sort out
which histamine receptor is responsible for the shape change. Antagonists
specific for the histamine H; receptor (diphenhydramine) or the H, receptor
(ranatidine) did not alter the histamine-induced shape change. However, a
dual H3/H4 antagonist (thioperamide) and a specific histamine Hy receptor

25 antagonist ((5-chloro-1H-indol-2-yl)-(4-methyl-piperazin-1-yl)-methanone, K; = 5

| nM) inhibited histamine-induced eosinophil shape change with an ICsq of 1.5

and 0.27 uM, respectively.
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30 eosinophils in response to histam ne. The follow ng table reports the
Cell-type Distribution of H4 Expression by RT-PCR A (+) indicates the
presence of H4 receptors; a (-) indicates the absense of H4 receptors. 71
WO 2005/ 09206 BooP®R04dS2005/ 009715 Tabl e 2. Speci es Cel | pExas2diéooorisnman

Eosi nophils + |Immature Dendritic Cells_+ Mature Dendritic Cells + Mast
Cells + Basophils + CID 14+ I\/bnocytesTatﬂﬁ-' T Cells + CD8 T Cells - B
Cells Neutrophils - Musg/(Rat) Eosinophils + Peritoneal Mast Cells (Rat)
+ Bone Marrow Derived Mapt Cells Immtureoiaqﬂq;niggic Cells + Mature
Dendritic Cells + Bone rrow Derived _ Macrophages Peritoneal Macrophages

=)

- CD4'" T Cells - oS Cetts—Fhe—tmhibittromr—of—Eestrophi | Shape
Change by Hi stam neiidfumlﬁe:ept1%r Ant agoni sts 051 Eo%i n%p&i I accud‘rul ation in
sites of allergic reaqumpp is~a well-known ‘ '
No HR '
Antagonist 1.34 1.31 1.21 1.01 1.00
10 uMHa |4 g 1.05 1.05 1.01 1.00
Antagonist
10 uM 1.08 1.05 1.01 1.04 1.00
Thiop
10 uM 1,63 1.50 1.18 1,03 1.00
Diphen
10 uM 1.64 1.49 1.21 1.04 1.00
Ranat

The inhibition of Eosinophil Chemotaxis by Histamine H4 Receptor Antagonists

Eosinophil accumulation in sites of allergic reaction is a well-known
5 characteristic of allergic rhinitis and asthma. Eosinophils were purified from
human blood with standard methods. Chemotaxis assays were carried out
using transwells (Costar, Cambridge, MA) of a pore size 5 um coated with 100
pL of 100 ng/mL human fibronectin (Sigma) for 2 h at room temperature. After
removal of the fibronectin, 600 uL of RPMI! with 5% BSA in the presence of
10  histamine (ranging from 1.25-20 uM) was added to the bottom chamber. To
test the various histamine receptor antagonists 10 uM of the test compounds
were added to the top and bottom chambers. Eosinophils were added to the
top chamber whereas histamine or chemotactic factors were placed in the
lower chamber. The plates were incubated for 3 h at 37 °C. Transwells were
15 removed and the number of cells in the bottom chamber were counted for 60 s

using a flow cytometer, or were quantitated by using Giemsa staining.
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characteristic of allergic rhinitis and asthma. This exanpl e denonstrates
that histam ne H4 receptor antagoni sts can bl ock the shape change response
in human eosinophils in response to histam ne. Shape change is a cellular
char act er i svo eooshbeepr ecedes eosi nophil chenotaxis. 72 VOrARMw50HZ2{366

PCT/ US2005/ 009715, , Met tPQd.S Hu gr an_uI 0 tes were | sol at ed from hurran bl ood
by a Ficoll gr'b Fi¥al v e~ BPIHEE ’ eRlo gg9h} ag AfeRalg agen

| ysis buffer atMoéewoogmhpa @Rhg,rt.sS 7m n. Granulocyt es were harvested
and washed once wt | s were resuspended at a density of
2 x 106 cells/nL i g”r%@?'l'ﬁﬂd%maﬁé‘rsed *Poteﬁtég? opsgHyasiopited MRSt splsci fi ¢

hi st am ne recepicumurité MIeBhsiss to Afkrib nﬂlfaninlﬂﬂnoﬁ%hb 11544 IS BEERRUIAtioR G4n105
cell s) was incubat ed Vc\!Ith 10 pM of one of the various test conmpound

sol utions. At ebe Beckadpy "141’95%9‘6‘@’3?@’”1965 o@omﬂ@ﬂﬂéﬂf HIRPTERRTE &WEPURN ons of
histam ne was aggiadestd@h thisHb®RS td ddrBonstae thEieLibS a¥ReRrichB Yo ererrgﬁéi toice
and fixed with 250 pL of ice-cold fixative-orlffer (2% fornmal dehyde) for
mn. The shape GRS apdenayUMiseivese é%f‘sl}gpﬁﬁyé[“@ﬁ?@ﬂ”eadlﬂl?ﬁt'loﬂ@éscence forvvard
scatter assay ({gdlpahi &/ﬁm’%h T%rg@noeén@m (OHATR% on DE?%pérde & 14 ofdag Mo

2002, 165(12):1602- 160 esul t s- H'st am ne Medi at es EOsi nophi | Shape
Change Thr ough 2-14thmmg§@30mceweée ehalaneed by BBapeowtibwaisi arshsadriticad24due t o
cyt oskel et ajq qﬁeg i ey

chenot axi s. gg%gta I%%aéha” nge oﬁ%ﬁmggﬁgﬁsﬁ%ﬁ?ﬂ?atﬁgﬁgﬁne |rﬁ’duces a
dose- dependent fe@émefoemahgePaz@fﬂhrene@eiidwe@ﬁﬁ||@gltwls@|aﬁ¢pﬁf@lmga@fet@pb¢a9( HR)
antagonists verg 3)%90 e Rlidwatby sigffirelbs i) edlishfnIiRRRcbILE S responsi bl e
for the shape c ntagonists’ specCific e histamne H, receptor
(di phenhydr ani n@)errmatlvehetr epaasfrozen lomﬁtqrérpm) seitigning:ang mast cellke

hi st am ne-i ndu

(t hi operam de) Cﬁ& éﬁ@gzﬁpf@eﬂa:mg‘e‘ﬁﬂst f—ﬁlsr@%humﬁ‘%agﬁggg@%ﬁél or
((5-chloro-15 Hsubcaﬂltheh@wype(mmmwewﬂﬂcsecpra\zitmn eagh raghephsgstoe, K, = 5 nM

nhi bi ted hi st f 15 and
b 2'7 :O M rLgpzéé%@guﬂer}g‘éﬁ&ﬂeﬁ@ﬁéd?&’%}éaséﬂ%rﬁﬁ@%@@u%ﬁ ithetd rhést Qe

and this effect is blocked by H4 receptor antagonists.

The features and advantages of the invention are apparent to one of
20 ordinary skill in the art. Based on this disclosure, including the summary,
detailed description, background, examples, and claims, one of ordinary skill in
the art will be able to make modifications and adaptations to various conditions
and usages. Publications described herein are incorporated by reference in
their entirety. These other embodiments are also within the scope of the

25 invention.
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73 WD 2005/ 092066 PCT/ US2005/009715 Table 3. Fold Change H stamne 10 1 0.1
0.01 0 (ECM: No HR 1.34 1.31 1.21 1.01 1.00 Antagonist 10 MH4 1.09 1.05
1.05 1.01 1.00 Antagonist 10M1.08 1.05 1.01 1.04 1.00 Thiop 10M1.63 1.50
1.18 1.03 1.00 Diphen 10M1.64 1.49 1.21 1.04 1.00 Ranat The Inhibition of
Eosi nophi | Chenotaxis by Hi stam ne H4 Receptor Antagonists Eosinophil
accunul ation in sites of allergic reaction is a well-known 5 characteristic
of allergic rhi Whatisclaimdast hma. Eosi nophils were purified from human bl ood
wi th standard nmet hods. Chenotaxis assays were carried out using transwells
(Costar, Canmbridge, MA) of a poy&@npourfd obrhicgpt €d wWith 100 L of 100 ng/nl
human fibronectin (Sigm) for 2 h at roomtenperature. After renoval of the
fibronectin, 600 L of RPM with 5% BSA in the presence of 10 hi stam ne
(ranging from1.25-20 M was added to the bottom chanmber. To test the
various histam ne receptor antagonists 10 Mgef phe test conpounds were
added to the top and bottom chanbers. Eosi no S were added to the top
chanmber whereas hi stam ne Qf chem)t#gt org-ptere placed in the |ower
chanmber. The plates were inc *\3—16 )7 C. Transwells were 15
renoved and the nunber of cg R te bot¥om chanber were counted for 60 s
using a flow cytoneter, or Rwer g antktated by using G ensa staining. 74 WO
2005/ 092066 PCT/ US2005/ 009715 (I

t

b

wherein

W is, independently from other member and substituent assignments, N

X is, independently from other member and substituent assignments, CR’;

Y is, independently from other member and substituent assignments, O, NR'?, or
CRIORI l;

Z is, independently from other member and substituent assignments, N or CR'?;

n is, independently from other member and substituent assignments, 0, 1, or 2;

each of R s, independently from other .member and substituent assignments, -H,
-CF3, -C.¢alkyl, -Cj.¢cycloalkyl, optionally substituted aryl or optionally
substituted heteroaryl; or, R' and R? taken together with the carbon atoms to
which they are attached form a cyclic structure Cycl selected from 5- or 6-
membered carbocycle, and 5- or 6-membered heterocycle with 1 heteroatom,
wherein said cyclic structure Cyc! is, independently from other substituent
assignments, substituted with 0, 1, or 2 substituents selected from -C,;alkyl, halo,
hydroxy, amino, and -C,_;alkoxy;

each of R** and R’ is, independently from other member and substituent assignments,
-H, -C_galkyl, halo, -CF3, -OCF;, -OR", -SR°, -S(O)R", -SO,R®, C,alkoxy,
cyano, nitro, -C(O)NR®*R®, -C(O)phenyl, -C(O)C) ¢alkyl, -S(0)C;4alkyl, or
-S0,C) 4alkyl; or, R? and R* taken together with the carbon atoms to which they
are attached form a cyclic structure Cyc2 selected from aryl, 5- or 6-membered
carbocycle, and 5- or 6-membered heterocycle with 1 or 2 heteroatoms, wherein
said cyclic structure Cyc? is, independently from other substituent assignments,

substituted with 0, 1, or 2 substituents selected from -C, salkyl, halo, hydroxy,

amino, and -C, jalkoxy;
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I nhibition *Masftell"Cl fbnotaxis by H4 Receptor Antagoni st in an Ani nal

Model of Asthma and Allergic Rhinitis An animal nobdel was used to test the
observation that mast cells accumulate in response to allergic inflanmation
and that this accunul ation can 5 be bl ocked by H4 receptor antagonists.
Compounds of the present invention were tested in this nodel to denonstrate
their use as treatnents for allergic rhinitis or asthma. Mce were ‘
sensitized by intraperitoneal injection of ovalbumn/Alum (10 pg in 0.2 m
Al (OH)3, 2% on Day 0 and Day 14. On Day 21 through 23 mce were chall enged

by PBS or oval bum n, d crihiged. g4 h 10 af the | . chal | enge on Day
24. A section of the htfélrgglc%‘?a}'agfl\/}\{/a’s}graﬁti,i(%r%\}(s—:*({in d%%ea&"ﬁ'ﬁ’%'a oﬁ'ﬁr ssgsﬁlnm%{&i n. Paraffin
enbeddi ng and | ongi tassignn@hts,seledté dfrunnt, @ falkyl, 4G keabalkylgphenypher f or med f ol | owed

by staining of mast gcell i toluidin Lue.. Al ternakl\yel trachea were
frozen in OCT for fr(g’z‘sé%c%sag%blebzﬁl&ﬁlﬁ,bergﬁﬁfnaﬁhs? e&c’:yé’lolrg{ ar{/}\l/g{r éﬁfﬁéﬁﬁt?ef e by IgE
st ai ni ng. Mast cel | shemtragen|wawitiéhftheycreagacher) fonn @ dsiahenstrered hetsrabycbiitghel i al

depending on their | tion wthin e t.racheal ction. Exposure to
al | ergen shoul d i ncr%g@éi’t%eereﬁ]usa &r'e (;ﬁctlagﬂbh-aseg?r?l haéj??lg’?al ﬁege’sr?at%"éﬁ%leégeaeand this
effect is bl ocked byirohdO,rSeeNHtaod >MH6iallpining wWhereiflagy pheatlphesthghbenaylyant ages of

the invention are apparent t ne. of 20.0rdhBafy,skill. in th {.. Based on
this disclosure, i n@ﬁ‘&iﬁrﬁ&c}?aﬂ%’?@ﬁ'%'}%/n?o“ gﬁiai ﬁ{edR CIES(a:?’dI Sﬁiair'(')1 ?Ie(?é(% lér ound,
exanpl es, and cl ai n®ptignaky, ofid iodegeriamtly foki dther substitdeneassipimenis| dubdiigntagibtith t o nake

Publ | cati ons descr | Heh huh SR e e Al e BerBl e et
entirety. These ot heh.adkdygdi ments are also within the scope of the 25
:\In \)/(_e{] t_le n'Z ,7\5 RGV\h ﬁ%i;(lﬁfie%l:r} %%&o@oﬂﬁ% 'm(ell"%b%o rq)s(l)lgsi?igjer?tfas;i g%l;nrer:lr{tls,a-H,( -Id I%a:lkyl, R6 R7 Rl
-C,4alkoxy, or hydroxy;
each of R® and R is, independently from other member and substituent assignments, -H
or -C¢alkyl, or R®and R’ taken together form a 5-6 membered cyclic structure
Cyc3, wherein said cyclic structure Cyc3 is a 5- or 6-membered carbocycle or a 5-
or 6-membered heterocycle with 1 or 2 heteroatoms, and wherein said cyclic
structure Cyc3 is, independently from other substituent assignments, substituted
with 0, 1, or 2 substituents selected from -C,.jalkyl, halo, hydroxy, amino, and
-Ci.aalkoxy;
R? is, independently from other member and substituent assignments, -H or -C, aalkyl;
each of R'® and R'! is, independently from other member and substituent assignments,
-H or -C;salkyl; or, when Y is CR'R"', R'® and R'" taken together with the
carbon member to which they are attached form an optionally substituted cyclic
structure Cyc4, wherein said cyclic structure Cyc4 is a 3- to 6-membered
carbocycle or a 3- to 6-membered non-aromatic heterocycle with 0 or 1 additional
heteroatoms, or CR''R" is C=0; '
R'" is, independently from other member and substituent assignments, -H, -C, salkyl,
hydroxy, or -C 4alkoxy;
an enantiomer, diastereomer, racemate thereof, or a pharmaceutically acceptable salt,
amide or ester thereof;

with the following provisos:

when Yis O or NR'O, then Z is CR'? and R® is not hydroxy or -C;4alkoxy;
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wherein Wis, independently from other nenber and substituent assignnents,
N, X is, independently from other nmenber and substituent assignnents, CR ;
Y is, independently from other menber and substituent assignnments, 0, NR1O,
or CRIOR 1; Zis, independently from other nenber and substituent
assignments, Nor CR2;, nis, independently from other nenber and
substituent assignnents, 0, 1, or 2; each of R1'2 is, independently from
ot her menber and substituent assignnents, -H, -CF3, -Cl.6alkyl,

- C3. 6¢cycl oal kyl , optionally substituted aryl or optionally substituted
heteroaryl; or, RheddNRZi{@keR''t ogether with the carbon atoms to which
they are attached forma_gyclic structure Cycl selected fromb5- or 6-

menber ed car bocy¥hed R gagiR5are path gL eisfEle-aid Rt BedelyEeeR vis pof hydrst er oat om
wherein said cyclic structure Cycl is, independently from other substituent
assignnents, substituted with O, 1, or 2 substityents selected from

_Cl.3al ky), hal 02 hydr ok gomeawneef clai . wherem%siRGR - each of R34 and R9 is,

i ndependently from ot her nenber and substituent assignnents, -H,

-g _6al kyl, halo, -CF3, -OCF3, -OR, -SR, -S(OR, -S02R C, Aal koxy,

cyano, nitro, -CPO) NR R4 corgasppefetarm b whereen) s @kl kyl , - S(O) Cl. aal kyl, or
-S2C ral kyl; or, R3 and R4 taken together with the carbon atons to which
they are attached forma cyclic structure Cyc2 selected fromaryl, 5- or

6- nenbered car blcycl e, Afemepungef dpimdppsrid Kt E@Gkycle with 1 or 2

het eroat ons, wherein said cyclic structure Cyc2 is, independently from

ot her substituent assignnents, substituted with O, 1, or 2 substituent.s

sel ected from - C3: 3al kyl A cpmpaynd phelgmbywherelpg nbhorhng - C . 3al koxy; 76 wherein
each of R, Rb and R is, independently from other substituent assignnents,
selected fromH, C aal kyl, C3.6¢cycloal kyl, phenyl,

(C3. 6cycl oal kyl ) €; - 2al kyf comppupd Ofclaiid, ¥ Al , or R and Rb taken toget her
with the nitrogen to which they are attached, forma 4-7 nenbered
heterocyclic rin Het Cycl, wherejn said ring HetCycl ,has or | additional
het er oat oms sel ected f r8fPBpouRd obalgim d fheremicong a1 v of Ry e Birss 2MANAY phenyl |
phenet hyl , benzyl-subsindfad phéiiyl G3ec| oal kyl noiety in any of said RLA, R, R,
R, and said ring HetCyc 1 is

8. A compound of claim 1, wherein only one of R' or R? is a mono-

substituted phenyl ring.

9. A compound of claim 1, wherein R*is -H, -F, -Cl, methyl, or ethyl.
10. A compound of claim 1, wherein R’ is -F, -Cl, or methyl.

11. A compound of claim 1, wherein R? is -Cl or methyl.

12. A compound of claim 1, wherein R*is -H, -F, -Cl, or methyl.

13. A compound of claim 1, wherein R’is -H, methyl, or hydroxy.
14. A compound of claim 1, wherein R*is-H.
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optionally, and independently from ot her substituent assignnents,
substituted with 1, 2 or 3 substituents selected fromC, . 3al kyl, hal o,

hydr oxy, am no, and C,.3al koxy; R5 is, independently from other nenber and
substituent assignnents, -H -Cl.6alkyl, -C aalkoxy, or hydroxy; each of R6
and R7 is, independently from other nenber and substituent assignnents, -H
or -Cl.6alkyl, or R6 and R7 taken together forma 5-6 nenbered cyclic
structure Cyc3, wherein said cyclic structure Cyc3 is a 5- or 6-nenbered
carbocycle or a 5- or 6-nenbered heterocycle with 1 or 2 heteroatons, and

car bocycl e or a 5. o oc iy
erein said cyqsic  SUruGpRnYFdhiis, wiRAPREMIRT LML ARLALBIgybSt i uent

assi gnnents, substituted , Oor 2 substituents rom

-C,. 3al kyl, hal drompelgroxyconsistinaef and - Cl_3al koxy; R8 is, independently
from other menber angd gubstituent assignnments, -H or -C aalkyl; each of RI10
and R11 is, independently from other nenber and substituent assignnents, -H

or -C, 4al kyl; or, whemethyliethyCRDA¥RIiSoproRyilandnd R11 t aken together with the
carbon nmenber to whi : attached forman optionally substituted
cyclic structure W@Q’,'ﬁltv}\’ﬁéeﬁ?egl{yﬁ said cyclic structure Cyc4d is a 3- to

6- menbered carbocycle or a 3- to 6-nenbered non-aromatic heterocycle with O

or | additional , heteroato afr. . I i independently from
ot her menber anol6'substitSl}ecrg%p%uggf’gclr?ar]{%r?tvé'}felre?']-?g&?g}a%’@‘fe,pendﬁgg}%1)%5, or

- C, - 0al koxy; annettghti oner, diastereoner, racenmate thereof, or a
pharmaceutically acceptable salt, amde or ester thereof; with the

follow ng provisos: when Yis Oor NRLO, then Zis CR 2 and R5 is not
hydroxy or -C, - 04l koxy; AZsmphed oftldim INvhewein R® iCRLORthyllprathtn R and R2 are
both -H, Y is CH2, and R8 is nethyl, then R5 is not hydroxy. 2. A conpound
of claim1, wherein Y is CRLR11. 3. A conpound of claim1, wherein Y is CH2.
4. A conpound ofl8¢l ai m 1A opmeeusil nf aiing, wheerin KHs mesyl. A conpound of claim 1,
wherein n = 1 or 2.

19. A compound of claim 1, wherein R’is -H, -F, -Cl, or methyl.

20. A compound selected from:

2-[4-(1-Methyl-piperidin-4-yl)-butoxy}-4-(4-phenyl-5-trifluoromethyl-1 H-imidazol-
2-yl)-pyridine;

2-[4-(1-Methyl-piperidin-4-yl)-butoxy]-4-[ 5-methyl-4-(3-trifluvoromethyl-phenyl)-
1H-imidazol-2-yl}-pyridine;

4-[4-(4-Chloro-phenyl)-S-methyl- 1 H-imidazol-2-y1])-2-[4-(1 -methyl-piperidin-4-yl)-
butoxy]-pyridine;

5-Bromo-4-[4-(4—chloro-bhenyl)-5 -methyl- 1H-imidazol-2-yl]-2-[4-(1-methyl-
piperidin-4-yl)-butoxy]-pyridine;
3-Chloro-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-4-(4-phenyl-5-trifluoromethyl-1H-
imidazol-2-yl)-pyridine;
1-Methyl-4-(4-{4-[5-methyl-4-(3-trifluoromethyl-phenyl)-1H-imidazol-2-yl]-
pyridin-2-yloxy}-butyl)-[1,4]diazepane; and
5-Bromo-2-[4-(1-methyl-piperidin-4-yl)-butoxy)-4-[5-methyl-4-(3-trifluoromethyl-
phenyl)-1H-imidazol-2-yl]-pyridine.
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6. A conpound of claim1l, wherein n = 1. 7. A conpound of claim1, wherein
one or both of R and R2 are a nono- or di-substituted phenyl ring. 8. A
conpound of claim1l, wherein only one of R or R2 is a nono- substituted

phenyl ring. 9. compound, of ¢ ; met hyl, or
ethyl. 10. A c8ﬁ‘pound o’fs‘ph?macemica{nv\ﬁgoswnfo&?eatgg T:Ereve@ngaﬁrﬂ“ rrfg% cilrl 11. A

conpound of cl ainfedidted mnenmmbjba cofiprising artierdpylticallyxffegtive empotiofcht of cl ai m 1,

B R e wh R5
| Sef al nrret Ih)S/ I g)erastﬁh%ilfxbrebep%r T??E“‘Q\Xf selecte]dgfrogﬁ &85%99&%21% vfﬂé ?gmnllRS | gr e:_l n RS

15.. A corrpound of cI aim1l, wherei and R7 are, mdegend tIy, sel ected
fromthe group @dnsisti ng PBFmageut COB)‘JOWE’L“ﬁVI”eatE‘?HW”VCﬁ “ I5CESNT opyl , and

c) trifluoronet kykiated Bondhio ANEAbRE, Bhpsdi anh&apemgwfﬁct%a@Mt Batar e,
i ndependently, -H or _net h%}é 17. A conmpound of claim1l, wherein R8 is -H,
ij3)

methyl, or et hylleastongis regep gilster selected fEgmysompoys pseiaimedin claimidt hy| . 19. A
corrpound of claim1, wherein RO is -H -F, -d, or nethyl. 20. A conpound
sel ected from ) N ) )

2-[ 4- (1- Met hyl - gPperi di nA2h3rmycepiigabsepposition forfiqating ot Byetepting) afl &l G5rRtefy | -

Him dazol - 2-yljedigtédi EdHdiRhn in a subject com nsmgatherapeutlcally effective amount of at
2-[4-(1-Methyl -pi peridin-4-yl)-but ox [ 5-nmethyl -4-(3-trif]luoronethyl -phen

yl)- | Him dazdestonsHy eerptor aﬁOﬁ‘éatorzﬁe'y%ed(fzpﬁt&?medmféamsd imchigt hyl - |

H-im dazol -2-yl ]-2-[4-(l-methyl-piperidin-4-yl)- butoxy] pyri di ne

5- Brono- 4-[4-(4- chl or o- phenyl )-5-net hyl -1 " Hi m dazol - y ]-2-[4-(1-net hyl -
pi perid in-4-yl )2 but oxy] Algpqqneﬁeﬁtécal egmppsition for treating or prevenfing an H, receptor-

Ifro 2- [ 4- (1- metRiihe®tdltof intr shbpét) colpli np)al thedapesticMVes¥tive ahbink bisr omet hyl -

least one H4 receptor modulator selected from compounds as claimed in claim 4.

25. A pharmaceutical composition for treating or preventing an Hy receptor-
mediated condition in a subject, comprising a therapeutically effective amount of at

least one H; receptor modulator selected from compounds as claimed in claim 5.

26. A pharmaéeutical composition for treating or preventing an Hy receptor-
mediated condition in a subject, comprising a therapeutically effective amount of at

least one H4 receptor modulator selected from compounds as claimed in claim 6.

27. A pharmaceutical composition for treating or preventing an H, receptor-
mediated condition in a subject, comprising a therapeutically effective amount of at

least one H, receptor modulator selected from compounds as claimed in claim 7.

28. A pharmaceutical composition for treating or preventing an H, receptor-
mediated condition in a subject, comprising a therapeutically effective amount of at

least one Hy receptor modulator selected from compounds as claimed in claim 8.
29. A pharmaceutical composition for treating or preventing an Hy4 receptor-

mediated condition in a subject, comprising a therapeutically effective amount of at

least one H, receptor modulator selected from compounds as claimed in claim 9.
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i mi dazol-2-y |)-pyridine; 1-Mthyl-4-(4-
{4-[5-methy[-4-(3-trifluoronethyl-phenyl)-1 Himdazol-2-yl]-
pyridin-2-yl oxy} -butyl)-[ 1, 4]di azepane; and 5-Bronp-2-[4- (|

- met hyl - pi peri di n-4-yl)-butoxy]-4-[5-nmethyl-4-(3-1rifluoronethyl- phenyl)-

1

H i m dazol -2-yl ] -pyridine, 79 21. A pharmaceutical conposition for treating
or preventing an 1-14 receptor- nediated condition in a subject, conprising

a therapeutically effective anount of at |east one H4 receptor nodul ator
sel ected from conpounds as clained in claim1. 22. A pharnaceuti cal

conposi tion for {yeating AQhhaRlaEE0 Ed?xq:oanorﬁ%r trea i Qfevenﬂﬁgérﬁmergceﬁtgﬂdi tion i

a subject, conprising a therapeutically effective anmunt of east one
recept or nodul atroediates|cerditiat i 2 ewvicetorauiisioga herapentidatipeffactiveamaithopat 23, A
pharmaceuti cal GopgsiH, 'ré%%}h&%dh&%ﬁéele@tgd f6m P&Sp\éﬁms'a?amﬁﬂ@d HA&II Afgpt or -
medi ated condition in a subject, conprising a therapeutically effective
anount of at |east one 114 receptor nodul ator selected from conpounds as
clained in claim3. 24. GRSt 2 Brel Qlind LE@t
preventing an H? r ecept O?_ﬁ%@r&?&ﬁ%ﬁ%@%&n“ On&?ﬁg' u &e'g% ne}%odrar%gtoy ng a
t her apeut i cal | y reddiateditcondticarmasubjectf cqatprlSlhgea@tram@caﬂmeffeec‘@mnntnﬁduI at or
sel ected from coupoyRgs A &'n?ddﬁ@tgr lefbel ﬁbrﬁh‘}npo%éds 260 1BRR4 ﬁ%ﬁ%tli cal
conposi tion for treating or preventing recept or -

a subject, conprising a therapeuti cal I y effective anount of at |[|east one
receptor nodul atgr sel U OGO B B L A P26 A
phar maceuti cal corrp05|t| on tor treat g or preve g an rece tor-
medi at ed condi t i roglidted canditifnj ueesubjeetomnmnsmmgthaameheqaupeffﬁcimalhioyntef ftective
R & R e
clainmed in claim har maceut1 cal conposition ftor treati-ng or
preventing an H4 receptor- rredl ated condition in a subject, conprising a

therapeutical ly gffective ﬁﬂx}?x’r&?&ung{l cdﬁﬁpo [lg;pfggmgg% Jﬁregﬁgﬁ%%“ LR %_at or

sel ected from conpounds as cl a Fal m ceutl

conposi tion for meditadicapdigm ipp gupieet qugmalng memmwﬂmffecmtl@@f gondi tion i

a subject, compriig] g 18 LhAsARAMLIGF ANk 865 EhiokRsarTuAka leidth 13| east one

recept or modul at or sel ect ed from conpounds as clainmed I1n claim8. 29, A
pharmaceutical conposition for treating or preventing an H4 recept or -

medi ated conditipn in a SUNLSGEeutiG? BREJoSliftofrd i) ARRYIKiGSM Y, Blehert | ve

amount of at
mediated condition in a subject, comprising a therapeutically effective amount of at

least one H, receptor modulator selected from compounds as claimed in claim 14.

35. A pharmaceutical composition for treating or preventing an Hy receptor-
mediated condition in a subject, comprising a therapeutically effective amount of at

least one Hy receptor modulator selected from compounds as claimed in claim 15.

36 . A pharmaceutical composition for treating or preventing an H, receptor-
mediated condition in a subject, comprising a therapeutically effective amount of at

least one H, receptor modulator selected from compounds as claimed in claim 16.
37. A pharmaceutical composition for treating or preventing an Hy receptor-

mediated condition in a subject, comprising a therapeutically effective amount of at

least one H, receptor modulator selected from compounds as claimed in claim 17.
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| east one H4 receptor nodul ator selected from conpounds as clainmed in claim
9. 80 30, A pharnmaceutical conposition for treating or preventing an H4
receptor- mediated condition in a subject, conprising a therapeutically
effective anmount of at |east one H4 receptor nodul ator selected from
conpounds as clainmed in claim210. 31. A pharmaceutical conposition for
treating or preventing an H4 receptor- nediated condition in a subject,
conprising a therapeutically effective anmount of at |east one H4 receptor
nodul at or sel ected from conpounds as clainmed in claim1l. 32 . A

har maceutical c ositio t r preventing an. H4 rec or -
e ated condi tioh i o cupncbER Rl RLEVER bid Blallls LEGRRIRT
anount of at | emsdiatah@néitior sce@jat, commtising b drerapattiedlyeffedivommaoingfounds as

clainmed in clai n?eéLsgbn eut | conmposi tiaon, for .t reatllgng or

. A phar I
preventing an H4 receegi%‘cg?c-eptrgrléﬂ?({a'g?’goéSeéec‘):%giﬁ 'SR Porllmétsassﬁ gmsdin ki S si ng a
therapeutically effective amount of at |east one H4 receptor nodul ator
sel ect .ed. from co 'oun_ds % lg:alr%‘écgtﬁ% l!cgmggsf?‘lloxg‘]ﬁ)%géati:éd' g '?‘ev@ﬂ%r gx?‘ eru;[:f! o?‘-l L .
conposition for 1Treating of preven?l ng an PR TV B PR T R di t i on
a subj ect, conprmsdistgd @niiher apeuljécc adrhprisaf b detapadicalyetfativoimaant ofhieast one H4
recept or nodul atlor sel cgceéd[ froua?ong?e%%ggrs as cl ai medI I nd'cl i.ml 4. 35. A
phar maceut i cal cSHpES T ERPPOPOPIRLLTH G SP™ SPBOBRTS R Gl B+ 8 &t or -
medi ated condition in a subject, conprising a therapeutically effective

amount of at |egst one 114 receptgr nodul afor sel ected from,conpounds as
laimed i n ol ai s, 36 A RBRERHE SUTRELPS D REsSF C1R6roVBE % FoRtPIG or
preventi ng an Himediepdoaditiomiadisettjed caopriding h Gerapéutiaallydhfpdtied amonoigiei Si Nng a

t herapeutically leffect' ve anmount |a?fr Gl Iﬁeast one . H4 [.ecept or. dul at or.

sel ected from colfpboifdy "SSP TPTwslPT sheclet AP morgPouads & gad Aam ff) cal
conposition for treating or preventing an H4 receptor- nediated condition in
a subject, conprjsing a therapeuticall ffective. ampunt of at least one H4
recept or nodul atJ(‘)lf' sel ectﬁgﬁmf@aocﬁﬁné%r?% orsll?gn as' c%gi“ﬁéea PN & Céul?%erit'f?am 38. A
phar maceuti cal conjgostdmpoising othetapeaitally effeoriveprmeug nf atrigstane ldrocgeept or -

nmedi ated conditign in a. L.ec ising a therapeutically effective
anount of at Ieréegrfmrg?l“g"ﬁ\%%resgfggf%%mnéoﬂf% (S)?Scslae' g‘glt%ect%u? ?‘om conpounds as
clainmed in claim18. 39. A pharmaceutical conposition for treating or

preventing an HQ.J ecept or g iedical,ed GaNdibh ARirh e MRLGE ccnsfHIRT 51 N0 2
therapeutically effective anount of a .
subject, comprising a therapeutically effective amount of at least one leukocyte

recruitment inhibitor selected from compounds as claimed in claim 2.

43. A pharmaceutical composition for inhibiting leukocyte recruitment in a
subject, comprising a therapeutically effective amount of at least one leukocyte

recruitment inhibitor selected from compounds as claimed in claim 3.

44 . A pharmaceutical composition for inhibiting leukocyte recruitment in a
subject, comprising a therapeutically effective amount of at least one leukocyte

recruitment inhibitor selected from compounds as claimed in claim 4.
45, A pharmaceutical composition for inhibiting leukocyte recruitment in a

subject, comprising a therapeutically effective amount of at least one leukocyte

recruitment inhibitor selected from compounds as claimed in claim 5.
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| east one H4 receptor nodul ator selected from conpounds as clainmed in claim
19 40. A pharmaceutical conposition for treating or preventing an H4
receptor- mediated condition in a subject, conprising a therapeutically
effective anmount of at |east one H4 receptor nodul ator selected from
conmpounds as clainmed in claim20. 41 . A pharnmaceutical conposition for
inhibiting | eukocyte recruitnent in a subject, conprising a therapeutically
effective anmount of at |east one | eukocyte recruitment inhibitor selected
from conpounds as clained in claim1. 42 . A pharmaceutical conposition for

i nhi biting | eukogyte recrui nt .n 1hject. ... rj si . F rapeutically
effective am)unt‘{%(')f at Ié%sh oﬁéé’tl%aéﬁ%c%))}b@‘grr';é%?lﬁlg)%ﬂﬁtéw?%ﬁriﬂg% ng?nagel ected
from conpounds asbjedtaiompubingn thdragenticlly eff8ctiviampdrat ofac eest besdbukoomposi tion for

i nhi b ting ! eUKOr&X'\SiFmer Fl?’l.ﬁlgllt trrsrc't“algcttedlﬁ% Gom up]hsea%tcl’ain?e%nrrpgl;li 1419 @ j[her apeuti cal 'y
effective anount’ Of &t Ieast one I'eukocyte = recrurtnent 1nhibitor selected
from conpounds as clainmed in claim3. 44, A pharmaceutical conposition for

i nhibiting | eukogyte recruptment .in a bject,...compri si a. therapeutically
effective am)unt‘ﬁ()f at Ié‘ %‘%m(%ﬂcet'{;aéﬁ(kmd)gé{#oen]fgrr'}:é}g?'ﬁ?gtmgrr‘éﬂr? w?‘%ﬁ?’ﬁﬁ"ofﬂ %el ect ed
from conmpounds asbjedtaompdkinga thdraiemicdlly effoctiviaphiat ofesC least biedbukogmposi ti on for
inhibiting | eukocyt.e recruitnment in a subject. .caonprising a therapeutically
effective am)untmé(g"\"'gi";letnt 'f’ég‘é rq%?lctéedlﬂeoﬂkcggﬁ?uélhs arsérc":"r"helggyrr%ﬂfnii?nhi bitor selected
from conpounds as clainmed in claim5. 82 46, A pharnaceutical conposition
for inhibiting | gukocyte,recruitnment in. ubj.ect onprisin .

t herapeutically lggf'f ecti vé pgl?rnnnﬁﬁ un%ag C%?pof'g%’s@ "(t’)“ﬁ@ﬁﬁ’gelﬁ'f«?g@? rgcm'r"g%"? 1% ment

i nhi bi t or sel ectsebjedtrcompisingaobergsutasilicdffactive emount aflagleast Gne ldukocyfe

phar maceut i cal  CoNRRShl Rl Alied dfHo bhBShh M KRGS, LEgT4T Lrent (0 a

subj ect, conprising a erapeufl cally eftectrve anount of at |east one

| eukocyte recruitment inhibitor selected fromconmpounds as claimed in claim
7. 48 . A pharmageuti cal Atcpr‘glm%éuh%a%‘o fpl(agiti(;nr}?rl iB}iéilhﬁ‘ eli& O%Xr%lﬁm{n?%raw tment in
a subject, conprising a therapeutically effective anp §or at 'éast one

| eukocyte recr uubjpevompriding thappestialiycdfiedive sromncafimpisest de: lagogsiteai med in claim
8. 49, A phar mRoeul| 6ol inkBIRASLA ] Aol AN BLLING i gikaeyt e recrul trent in
a subject, conprising a lherapeutl Cal f"yp ertective anpunt of at |east one

| eukocyte recruitnent inhibitor selected from conpounds as clained in claim

9. 50. A pharmaceutical composition for inhibiting leukocyte recruitment in a
subject, comprising a therapeutically effective amount of at least one leukocyte

recruitment inhibitor selected from compounds as claimed in claim 10.

S1. A pharmaceutical composition for inhibiting leukocyte recruitment in a
subject, comprising a therapeutically effective amount of at least one leukocyte

recruitment inhibitor selected from compounds as claimed in claim 11.

52. A pharmaceutical composition for inhibiting leukocyte recruitment in a
subject, comprising a therapeutically effective amount of at least one leukocyte

recruitment inhibitor selected from compounds as claimed in claim 12.
53. A pharmaceutical composition for inhibiting leukocyte recruitment in a

subject, comprising a therapeutically effective amount of at least one leukocyte

recruitment inhibitor selected from compounds as claimed in claim 13.
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50 . A pharmaceutical conposition for inhibiting | eukocyte recruitnment in a
subj ect, conprising a therapeutically effective anount of at |east one

| eukocyte recruitnent inhibitor selected from conpounds as clained in clai
10. 51 A pharnmaceutical conposition for inhibiting | eukocyte recruitnent i
a subject, conprising a therapeutically effective anount of at |east one

| eukocyte recruitnent inhibitor selected fromconpounds as clainmed in clai
11. 52. A pharmaceutical conposition for inhibiting | eukocyte recruitnment i
a subject, conprising a therapeutically effective amount of at |east one
| eukocyte recruidment i HilitRbuiealsriRRof foPMhi‘BQnHEQHMife fen@th@ieied i n clai
12. 53, A pharmaceutical conposition for inhibiting | eukocyte recruitnent i
a subject, conpiPEFtngmRriting: hprapnuiicaly eleciveramernt gEat ipar op leBfocde | east one

| eukocyte recr Ut IRAdnt lnﬂmtgl"stel@&ecﬁ%n?%'rf?p uilds MR LRTARERgS s clainmed in clai
13. 83 54 A pharmaceutical conposition inhibiting | eukocyte recruitnent
in a subject, conprising a therapeutically effective anpunt of at |east on
| eukocyte recruigment i mmaqaméﬁlc&ﬁ,so@ﬂoﬁ fopmﬁglnpg e Aenfth@hepg i n clai
14. 55. A pharmaceutical conposition for inhib ng ocyte recruitnment i
a subject, com@s?tn@ﬂmrlﬁlm tiprepauticatly Pfﬁc@\fefawwntvéatm@m legfocde | east one

| eukocyte recr ujt BNt [t LR @@Angwg Hdt MG ARRERgs;as clainmed in clai
15. 56. A phar maceut | cé}nﬂcotnpsom&%l on for ' ?Sgglaﬁ?ng ﬁrﬁocyt e recruitment i
a subject, conprising a therapeutically effectl ve anmount of at |east one
| ukocyte  recr ugd ment | i bR Gl fon?ihﬁSQHgi%d s ARnh@keied in clai
16. 57. A pharmaceutical conposition inhibitin ocyte recruitnent i
a subject, conpfubisttrremRnisings @pfevﬁtul"@é}' Ff§e<=@fefa@ewitvéatémmm legfocde | east one

| eukocyte recruaeér{rﬁmmlnﬂmtpest:e&eosﬂn?sénﬁmdg%&mgmﬂummas clainmed in clai
17. 58. A pharmaceutical conposition for inhibiting | eukocyte recruitnment i
a subject, conprising a therapeutically effective anount of at |east one

| eukocyte recruif nent 'Wﬁlﬁhﬁ&én@ﬁlc&%cﬁﬁoﬁ fopmwﬁf?ﬁgﬁwge?e%m%@htwg in clai
18. 59. A pharmaceutical conposition for inhibitin ocyte recruitnent i
a subject, conpiuPEftngpmRTisiRg} tpreRRuticaty Ff{ﬁ%vrefa@emtvéatm@mlewcm | east one
|'leukocyte recr Uela@fint inRibitt eREte SRS EInGRIE BILAMRAUARS ) AS claimed in clai
19. 60 . A pharmaceutical conposition for inhibiting |eukocyte recruitnent
in a

58. A pharmaceutical composition for inhibiting leukocyte recruitment in a
subject, comprising a therapeutically effective amount of at least one leukocyte

recruitment inhibitor selected from compounds as claimed in claim 18.

59. A pharmaceutical composition for inhibiting leukocyte recruitment in a
subject, comprising 'aAthera'peutically effective amount of at least one leukocyte

recruitment inhibitor selected from compounds as claimed in claim 19.

60 . A pharmaceutical composition for inhibiting leukocyte recruitment in a
subject, comprising a therapeutically effective amount of at least one leukocyte

recruitment inhibitor selected from compounds as claimed in claim 20.
61. An anti-inflammatory composition, comprising a therapeutically

effective amount of at least one anti-inflammatory compound selected from compounds

as claimed in claim 1.
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subj ect, conprising a therapeutically effective anount of at |east one

| eukocyte recruitnent inhibitor selected fromconpounds as clained in claim
20. 61 . An anti-inflammtory conposition, conprising a therapeutically
effective anmount of at |east one anti-inflammatory conpound sel ected from
compounds as clained in claim1. 84 62- An anti-inflammatory conposition,
conprising a therapeutically effective anbunt of at |east one
anti-inflammatory conmpound sel ected from conpounds as clainmed in claim?2.

63 . An anti-inflanmatory conposition, conprising a therapeutically
effective anounteof at | eashticif@maaioty dombodsaisABbMpisitpahabpcticary) ect ed from

conpounds as clgjnmed in claim3. 64, . anti-infla tory. conposi tion,
conprising a the‘%%ﬁé’ﬁlai“e‘&t P@at @éﬂf)éec%“#v am&mcoawowmaﬁeg{ﬁoah@mpmds

anti -i nfl ammat ory ceerdaqnnginsel ected from conpounds as clainmed in claim4.
65 . An anti-inflanmmtory conposition, conprising a therapeutically
ef fective anount of at |east one anti-inflanmmatory conpound sel ected from

conpounds as clai.ned inA&'aﬂiiﬁﬂfﬁmm@@rycot‘r\ﬁosﬁﬁﬁ,ic‘oﬁm?:ﬁsjiMrﬂfeNti&WpOSi tion,
conprising a therapeuticall ef fective anount of at |east one

anti - i nfl ammat orSffeetyRBEAMY ogaé leadt eRpnfiri M ppb P AReund gele TP MPAYEF ai m 6.
67, An anti-inflaxeLariycle@Posi tion, conprising a therapeutically

ef fective anmount of at |east one anti-inflammatory conpound sel ected from
compounds as clained in claim7. 68 . An anti-inflammatory conposition,

conprising a theggapeuti C@ln'a“ti—irﬁfafnﬁﬁfoi'w&mﬁ&filéﬁ,tcoﬁhf)riﬁﬁgJtﬁé&ﬁeutﬂ:@? .
anti-inflammat ory conpound sel ected from conpounds as clained in claim8.
69 . An anti-i nfifBfHEREPYNt LERBEORS BH: InflamItonsoRgoundiseasted e Gomapyngs
ef fective anount,sQfairsdd ih 8&st4.0ne anti-infl ammatory conpound sel ected from
compounds as clained in claim9. 85 70. An anti-inflammuatory conposition,
conprising a therapeutically

' 65 . An anti-inflammatory composition, compri§ing a therapeutically

effective amount of at least one anti-inflammatory compound selected from compounds

as claimed in claim S.

66 . An anti-inflammatory composition, comprising a therapeutically
effective amount of at least one anti-inflammatory compound selected from compounds

as claimed in claim 6.

67. An anti-inflammatory composition, comprising a therapeutically
effective amount of at least one anti-inflammatory compound selected from compounds

as claimed in claim 7.

68 . An anti-inflammatory composition, comprising a therapeutically
effective amount of at least one anti-inflammatory compound selected from compounds

as claimed in claim 8.
69 . An anti-inflammatory composition, comprising a therapeutically

effective amount of at least one anti-inflammatory compound selected from compounds

as claimed in claim 9.
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effective anount of at |east one anti-inflammatory conpound sel ected from
conpounds as clained in claim10. 71 . An anti-inflammtory conposition,
conprising a therapeutically effective anount of at |east one
anti-inflamatory conpound sel ected from conpounds as clained in claim11.
72 . An anti-inflanmmtory conposition, conprising a therapeutically
effective anount of at |east one anti-inflammtory conpound sel ected from
conpounds as clainmed in claim12. 73 An anti-inflammatory conposition,
conprising a therapeutically effective anount of at |east one

anti-infl ammat ory .conpound aseinlamadtofyr ofipastiopadnpiisingashedpauticelty i n ¢l ai m 13.
74. An anti-infl tory co sition,. .c rising a thera ticall
effective anountei}g?“véf’m whe tgeﬁ% °ﬁerﬁ"f'i"i’%f?ﬁh°t°g‘i’§/”"85%6%&%’"‘5@@8%85 from
conmpounds as clakcrestdiifcl@naiom 14. 75 An anti-infl anmatory conposition,
conprising a therapeutically effective anount of at |east one
anti-inflammatory conpound sel ected from conpounds as clained in claim15.
76. An anti-inflanmat or y AaQRpaTami@idry BRPFRItos, BBpmidgheraneutcamal | y

ef fective anount of  at Ieasélal one anti.-inflammtory conpound selected from
conpounds as cle&iesHg amAung PLAL Iepst gne a?"i““,‘ﬂaﬂ't’f‘aﬁ’ﬁt‘iq"ip%‘f" %@&m ©BREYEs ti on,
conprising a theksapesdiicaiiyil. effecti ve anount of at | east one
anti-inflammatory conmpound sel ected from conpounds as clainmed in claimlIT
86 78 . An anti-inflammtory conposition, conprising a therapeutically
effective amountyof at | eashti-gMemanicty dombésaiFiELAPNsiHEATRRARGcaR ect ed from
conpounds as clained in claim18. 79 An anti-inflammatory conposition,
conprising a thetspaaemeunt plat leastrpcantivaflagmstpnt coppound s¢lestcd;frogygompounds

anti-i nfl ammat ory ceerEaonasmsiel ected from conpounds as clainmed in claim19.
80, An anti-inflammatory conposition, conprising a therapeutically

ef fective anount of at |east one anti-inflanmmatory conpound sel ected from
conpounds 73 . An anti-inflammatory composition,-comprising a therapeutically

effective amount of at least one anti-inflammatory compound selected from compounds

as claimed in claim 13.

74 . An anti-inflammatory composition, comprising a therapeutically
effective amount of at least one anti-inflammatory compound selected from compounds

as claimed in claim 14.

75 . An anti-inflammatory composition, comprising a therapeutically
effective amount of at least one anti-inflammatory compound selected from compounds

as claimed in claim 15.

76 . An anti-inflammatory composition, comprising a therapeutically
effective amount of at least one anti-inflammatory compound selected from compounds

as claimed in claim 16.
77 . An anti-inflammatory composition, comprising a therapeutically

effective amount of at least one anti-inflammatory compound selected from compounds

as claimed in claim 17.
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as cl ai ned

in claim?20 87

18 . An anti-inflammatory composition, comprising a therapeutically
effective amount of at least one anti-inflammatory compound selected from compounds

as claimed in claim 18.

79 . An anti-inflammatory composition, comprising a therapeutically
effective amount of at least one anti-inflammatory compound selected from compounds

as claimed in claim 19.
80 . An anti-inflammatory composition, comprising a therapeutically

effective amount of at least one anti-inflammatory compound selected from compounds

as claimed in claim 20.
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