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COMPOUNDS Fi el d of the Invention The invention rel ates
wo 00080266 phar maceutically active, heterocyclPCr/uddos/009715
conmpounds, nore particularly imdazol e conpounds, and
met hods of using themto treat or prevent disorders
and conditions nediated 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.
Physi ol . (London) 1910, 41:19-59) and has since been
denonstrated to play a major role in a variety of
ghysi ol ogi cal processgqipAzsi pdiogrdR DN | anmat ory
"triple response” via H, receptors (Ash, A S.F. and
H O Schild, Br. J. Pharmac. Chenother. 1966,
27:427-439), gastric acid secretion via H2 receptors
(Black, 20 J.W et al., Nature 1972, 236:385-390), and
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25. &aitz. |Chteah, P20 Watl. Acad. Sci. U.S.A. 1991, 88:429-433; Lovenberg,
T.W. et al., Mol. Pharmacol. 1999, 55(6):1101-1107; Yamashita, M. et al.,
Proc. Natl. Acad. Sci. lU.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-methylhistamine was significantly less
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5 275(47):36781-36786; Liu, C et al., MIl. Pharmacol.
2001, 59(3):420-426; Nguyen, T. et al., Mol.

webasoswes . 2001, 59(3):427-433; Zhu, Y. et atpCT/MB1005/009715
Phar macol . 2001, 59(3):434-441; Morse, K L. et al., J.
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Mast -cel | de- %r anul ati on (exocytosis) rel eases
hi st"¥RAe &R Peads to an inflammtory response that

may -be iAibidicdicH a@hﬂ{y&ﬁ%ﬁtérﬁﬁ@ iPYheecdhitsit dMnMBunology and
nodul at ed wheal and flare reaction. A wi de variety of
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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 (H1) 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



medi ators and inhibits | eukocyte recruitnent, thus

providing the ability to 5 prevent and/or treat
wodeosmebosd ed di seases and conditions, i ncludi neCT/182005/009715

del eterious effects of allergic responses such as
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i nvent |Hagn have receptor nodul ating properties.
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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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excessive or prolonged inflammation at sone stage of
the di sease. Ot her autoi mune di seases that lead to
w0 ndosasawed | on i ncl ude Myast henia gravis, aut oP@IUSE0S/009715
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aut oi mune di sease of the adrenal

ol JHGEPENISP S EPBFY BSPHI MBI a@wn@wm.vggcu“ﬂdes

S UCQU&%@W@@&%P Q@ran@%’iﬁwélé tBéhce B HisSh&Y 'RPmatitis herpetiformis,
syndrone. Regarding the onset and evol ution of

i nf PampRigus YUIgarS | \atifigie: 8ripap Rilkay eirhgsis, autoimmune hepatitis,
i nf Emmuﬁg o%ﬁﬁbrﬂ[i%dddéﬁ% %t&ﬁm&%%éds@% tH@&%ﬂé9§l’gland

but are not i acut'e I nfl anmation, all
1Q nf balsrrrupslbﬁ,,d@m@t@mmswncmdw@ﬁﬁhmp@mleq5uc11| a%énkylosmg

f i. | i
S0 48 M KO LI i o
corr'[n‘diamdnaifonf ol eoninzat¢ry)dismasés b inflR@nRﬁoR@nmateMIMses or

Y- ZN- Y- N
Y Sk el Ty o Mot ! Rt
fromflanhmnomeambhr@nut isfldysmatierent assi gnnents, N or

;o X ' endent fro nher and

1Subst | ¢ ahed reg%eaﬁ?ﬁe%rteé “NPYF %re'”@ f&‘e erence.

i ndependently from ot her nenber and substituent
assignnments, 0, NR1O, .25 or %OR' %IS
i ndependently from ot m tituent
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R R
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R N = — ] \+/)n
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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 CR"R";
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;



WD 2005/ 092066 PCT/ US2005/ 009715 each of R1-2 is,

i ndependently from other nenber and substituent
was®sgoeent s, -H - CF3, -Cl.6al kyl, -C3_6cycl omtRY$2005/009715

optionally subst ituted aryl or optionally substituted

het evachrof R i indBpemamhtiRZronakier meagﬁiehandwubtt:mém assugnments

car bon t he tached, for C
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gubst i t 8in@smbéred cBrookycl! ardl SUBE-iehRtsd hstelRGEIB Hith 1
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Subst | (B Ao B wHaTrgh 5 affdd R A8 wlREge Cyee
f Elng lGielémédkvjr\Al;m eh'all 6; ohf-ehiemmtysredchmacyddchnd 5- or 6-membered
a er

1?ndeper{beg '%/OF\}CI? .‘”&ﬁﬂo‘eﬁ@ﬁ&&%?m% u@g‘?re'”ﬁ?'cg@éc?@ Ahesire Cye2 is,

sel ect eddégemdehtly ﬁfdmﬂcah&yslubsﬁ&eﬁta/sﬁgiﬂhéfﬂé subs®oted,with 0, 1,
phenethyl or

(C3. 6cycl oal k C benz a
Ra and B $408 ﬂﬁ’) tlsoifi 9 friamy 1?%'ky'ni daféiﬁowoawm%ﬁnd
they ar.e;@ém@q,hed forma 4-7 nmenbered heterocyclic

ring whereji,n_said ring HetCycl has O or 1
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) oo SRR T, GHUR RS a0, i o
2%ach ofwirgeiarsay Rheny!, phentdpdnanzyl, plkir ermyolohiky! melmysn any of
and subgt] ﬁuglﬁa’ R°, R°, and said ring HetCyc1 is optionally, and

independently from other substituent assignments, substituted with 1, 2 or
3 substituents selected from C.zalkyl, halo, hydroxy, amino, and
Ci.aalkoxy;

30 R’is, independently from other member and substituent assignments, -H,
-C1.alkyl, -Cq.4alkoxy, or hydroxy; '

each of R® and R’ is, independently from other member and substituent

assignments, -H or -Cy.galkyl, or R® and R’ taken together form a 5-6
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assignnments, -H or -Cl.6al kyl, or R6 and R7 taken
together forma 5-6 5 WD 2005/ 092066

WERHDSARDEO5/ 009715 nenbered cyclic structure ByDB8$2005/009715
wherein said cyclic structure Cyc3 is a 5- or
6- rrenbemeeardberadlwctymtejcune £V63, whersinmaideyatid structure Cyc3 is a 5-
het er oc e wth or 2 . .hete '
cyclic Oit r'USEnBFre &quc',e (i dgépendenmb)?rq*'s{%rsn{og e%’t'hdI or2
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substltuent sel ected fram - CL. al o h drox ,
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ot her nemAfO%Ynd substituent 10 assignments, -H or
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together wth t carbon nenber to which they are
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and enal QRS 1o SASHELEATE Ry HRGPHR. €56 b AR -

hydr at € er eo armaceutica
accept Mmamahetsrocaﬂed\eﬂsl wor ‘ead@hsnatl hetegadtpms 26 @Rioﬁ?”
he folrdqgng provi sos: when Y is 0 or NR1O, then Z is
dR5 is not hydroxy or -Cl 4al koxy; when Z is
N, K'is iGRiRU2ntlyien dteranemBer andesubstituenthssigrinser@si2H,

and R8 s then R5 s not hydroxy. 25

Enbodi ﬁ@htag‘?ygxm%q)f%oﬁrng%%'k MNormulae (1) and (I1) are

Mo daHcbémiriopfers, diestéidomees @ﬁﬁmatEﬁlﬁQdﬂoﬁwﬂi sydfatéd)isslvates
nt i nco rise mx unds of fornmul ae

i nv ur es 0
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| east one of such isoneric forms. (ne of ordinay
skiwhen R" and R® are both -H, Y is CH,, and R is methyl, thenR

|¥s not hydroxy.
25 Embodiments of compounds of formulae (1) and (i) are modulators of
the H, receptor. Embodiments of this invention comprise mixtures of
‘compounds of formulae (I) and (l1).
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



the art will recognize that conpounds according to

this invention may exist, for 6 W 2005/092066
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suhr@ttatqmnTha:torwggfrrﬁmtasanegoraubetﬂua@rtemmnoronr which is

15 Lg%tggegi;ﬁ%ﬁ‘ﬁ@ﬂéf Fé?ﬁw 5 rg%:é/rﬁ o I Plﬁét‘?é tﬂé’(/an bszfggﬁz,%@fﬁ .

en ap y
andssrgnmarmtd dtelae'lbadd@(eln Tlﬁerfoll‘m@pmr@nv&mtm givarehéerabnrfor

ST BRnds el EBel o€ HBES G o8By, Zogna W
t hend #rd iodex gr oupi ngs that can be made fromthe
o o TR e B P ERESSOh R M apy momoer
20 SUbﬁéuttsg&{eh: teerrbtmdnodamgw thid mvehtmrScdmpSl@er’thdQaﬂd(sjm%%ﬂupings
t itu a is one o n
¢ bt S B e T EanSat RENB.taken indebe i ansh

f OéquWaléhts$$e¢36p| By way &f & s&eorRI@tanpls oa%usamu&axémnh@logy, if -
f S1_and S2; Sex

S3; Sexanpl.e 0 np one,
of fit SUCED %§C”b§l§§‘3 %‘“‘Fuse”%exarm*e '%2“%%% 3§2’ 3% Seghie
| Sliging réfersth, erﬁé’ocﬁ:‘ﬂ@nt‘é?of tI#E ShveRK S Rir&vHich Qﬁympm is 81, Sexample is
equi val ent . of each one of these choices, ter

25 { ePrii Frenog P Saexampi©ONe of SnandPeifiearsp (s U §3‘ r]dsg

CS9% Wbk BESHaRPSSISL J a1 (dTR SRHESOnBERUYS, By i any
not By imtatio for egm ng secon

exgqmv@erairpf%@%pne Qémese@h@@em hbe 6 9rtervtﬁrre'noﬁo§y SPadreel IS
| N, QIeBes ',‘ng 48y id ScdBraRblyRel Helsih fétife hke ¥BEeAHS 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.



substituent R assignnments described herein. The
foregoi ng convention given herein for substituents

wezxdosnedee when applicable, to nenbers such as PCT/W$2085/009715

1

and W and the index n. 7 WD 2005/ 092066
PCT/ US28b8nougneiturgtie: neitfeiic | #henappisd herejg tord glass pf
m%ﬂbﬁﬁ@erﬂtgqspﬁé’eﬁft n@e@%a( lnﬂ)%%srﬁéntﬁ%pﬁﬁé V&M fot; Which each
meant to refer nments of this I nvention

whiaoh eeawneecb#dhe\membeoaecajbom menaiddrorof toqamfbwng iand |, is

J
ggjge %(%rﬁt s ?Iéael% BéJdvﬁ)&;EHPé&%dlc? %HQtém] C1 3 rehers mdel%endently
5C1 t@enﬁbdm&enmdmead@nné yarﬁon me}nﬂwdcmeehﬁ)otihmmhm have

oo P AR R EBEEAFS). hhd SRR DIas et ks TRES satbfif qgembers

cafogn merrbers (C3) The term Cn-m al kyI refers to an

allphat chai t her straight ed, with a
Fotal i o R B6r RereiPberethais Ehene drdnt or
Sab?é*fch@é wilt afistaNaGribad N bf BarBon Weber8ih thardnal ®at satisfies
referrlng to a substituent, conpound nenber or i ndex,
Ooceur ¥ By Wittt RaA once, the full range of assignnents
I's meanfyHep ARPlaYiableGeRAGY BCLMIHBNERL, doﬁ%@ﬁﬂ‘#ﬁé’!ﬁﬂ)é’r or
of the specific assignment(s) to any other occurrence
of inlexhosaurs BISIR thamgincealbr felt EAngR & @gsighmantpds megneto apply
| e Sa et p R AR Bonf 5 B 308 SRTT o) TRy other
ast@}!Tf@WBS)f spefe M@fdﬁhﬁ@ tor eash degrseienef 4 mre;btﬁ eitl$ ve
co i's
15 (U ERISE (RCRR AP oRPRLY & malg iR PERTorty iy ol
i nmaneksgr amdeﬂuesnﬂuem asidnynengsani ngf ul and unl ess
I ndi cat I
erbod, ngg o%.'r’ﬁg tMﬁ%for%q%M@ﬂge‘?Sﬁéﬂg{é%rgsgé%ﬁ%h;é nté’ss ssignments
evang nomenofaturhgit possietﬁteodaﬂnlabdxmmtrdem‘nce Unlesagin $o afset

ol Py S AR PRl 2yl LSRRIt

20 at trmebeemmmetesertmel to tendm dinhants obsecht denandoreéerehcestocdrch and

25

Fostivdned T e sMURmetS af s aRbF sol i o
suekpl@ityubsti tuent with A attached to a fi rst
substit ched to

t ed. nmber and B  at
subst | (ATedsHERg e Talerords hPet Faneahy T B BRpss the various
di aﬂbéﬂmém silitiBs dhe@tioré fieth drie éfhRich %@Qﬂllmes are allowed.
substi tuted nenber and Battach/edtotheflr
For example, reference to disubstituent B-, where A # B, refers herein to
such disubstituent with A attached to a first substl_tuted 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 H, receptor
activity with such compounds, pharmaceutical compositions containing such

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

8



substituted nenber. 30 The present invention also
features methods for inhibiting H4 receptor activity
wOowdas/0s1e6s conmpounds, pharnmaceuti cal conposi tiP@EUS2005/009715
contai ni ng such conpounds, and methods of using such
compasintippatconditidne thatee madiated bg teH2 08BPEI2DEE as

Eeclﬁfgtﬁﬁg% .?(%é%é&urﬂfse%%mdlﬁﬂ]toqrw ?&%H M?Pﬁtl&rh?r{d @Jrﬁ/anves

receptor Such
Corhfpmanfdzaraais@ beliuned o réfheenpe @smwbundﬁ/mrﬁsseys Bnabsess Hq
der | vaﬁ] ther

of can.,al so d as r ence
oA RIS TE TR G B B gHF of B8 o PPl el et Shch a0
5chagapt@rinisibitios, tﬁmgdty , @itavailaboing, amd ;marem lf)l&dl’lhggﬁpsblml}
as 5 re tor inhibition, toxi aval |l a
and pr oF BRI AAeHIH GOERBAHPTY FGForcb 47 Bt e gpventin include
CORPRSkt brsf tAE €BMPoD[ds 6f thbeprweeus ﬁmenthdwemmoe@than one of
include at |east one of the conpounds of Present

i nPHFR PYRPOYRdSHS inelidesin ar?@"wosﬂ@ncweéa%eam y gffective

| NalRdmal b2 é';j%mQ%'ffbb% arh&@ntt *A%f@@ﬁ%m&ﬁiré ¥f H4 receptor
effective "anount may be a jointly effective anount.

10 As agliNdhi, eRRPPHNASAndsToMpesiiobs geerrdg tads Riesgnt invention are
COEEQMPﬂ%héBF’e\}éH{FM%mbﬂBﬁ cﬁ%%'frﬁérﬁl%ftkp ré t&f Redialed

invention are useful in the prevention, bi t1on,
or conditiente sUcClbas Htﬂlam@&@ﬂor medi at ed condl t| ons, such

as infl ?H(?F‘lé/bﬁ n J Q@ fézﬂﬁ(l%gta' &{érﬁlaéé’utfcg%&m&%nﬂ)n for treatlg?g or

phar mace ron for treat preven
an Prventingep birﬂemt@ttreddlamdcnqndmnnumaaum&b] eoltnprlsmg a

' ol :
Rt e T A
c 0 h'pmmuhspmfndfsanf farraitae( (1) arethidl),(dnianfiomasn tiastegeamers,

PR APt SR sob AUASANG-1 ifieGRealy sppeptatie
amsailess aarndieseatcéeﬁer(shbereof Inlerdctﬂdxdn theonverttube fea{mmta on
features a harmac ition for.
| Bhiteticdl SRBRSTON ot Mni R BRkba8 ediih PR g uBRet,

2o|t hedimp&?mg eahémp_eftfoamtz eﬂ@ﬂabmm_ , und bf aﬁlehﬁaffhb ek cyte
eukocyte .r.ecr ul I NNl DI TOr rom
o RSB S b BE a1 gRmeopnds of Gireilab kiand an,
- di 9R&MICREYS, rcﬁasté@@&m @8cerhéleb ORRIdInerBYWliddtes, solvates thereof,
sol vat es t her eof har maceut i cal I%ﬁacce tabl e_salts,

anPbrrgnaceytically é‘P%eRtﬁ%’P E81S: arpides AY@ RbteshineRAli 118 HB’IeF‘VO”

f ealiditi®vallGReDids-drMardtAiRTIE RaYory @BRPDEtibS, rbonﬁ?&@ﬁfg $ing
a 25 therapeutically effective anount of | east one

25 ntHeraRUGAIYRIAc) Ve BIBURIR! at ieasbepeant r%lﬁﬂumfﬁwmrsoqwd
f oEMLRE flok cARfodrds)of F&mand ANEAS (11) dbRHiBFrRPTRfiSStereomers,

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 (1) and (Il), enantiomers, diastereomers,

9



racemat es, tautoners, hydrates, solvates thereof,
phar maceutical ly acceptable salts, am des and esters

wo beseadose The i nvention features nethods for tPeBRUSINGS/009715

10

15 on

20

25

30

or preventing inflammation 30 in a subject,
co“apemstaf»gtaammersslnmraneg sadvatemtherass auarmaceivaliv a¢anptable

sar}sazﬂp o‘eg bﬁ'gg?etrg tRert &S %‘%q@\{%tlfm %rs%q‘é%fe}scr%thods for
CcOnposi at conprises a erapeutically
eftfemding\oe paemeunmg afi Hatredapdartmedietedrtonditin liramsabjecty

d d f f f |
(RREaa T RelShogh 1R SRR R ugetdb T Badlon e
P@@%@@?ﬁﬁ@&iﬁ%Enca:]lmﬁwweammambbaﬁesst dm;edﬂmeesmtor
sol vat es er eog ar mace ce alts
o 04sn sC Beea orf Ranaas el dSimanir 88 B stharRiiis
mMedifQ & ohitis trh8ahhteg, RuUtdPHEY erWleréﬁls 353)I\)d4es thereof,
recept or - nedj at ed condition in a %%Jé lﬁ‘i“?réconp

adtfiafinaeeicaty aerepiable edlje BRIGESHANS: g In adhidf, e
CQ%lbh'f%UFd&%ethéd§ Rimﬁécﬁfﬁﬂln@ énh%{ 8Bl ERAbreYsion,

effecti ve anount of | east one H4 receptor nodul ator
selogmr@mqe?m@ﬁ@@rﬁad*mr@ge@tpr fortieashene cpmeadnd pelpcted from

'13)?7% dﬁ'ﬁ%g >f ormuﬁa%t (p%@ﬁl'@? SnahfGRERL SésteFé’dl'ﬁ&@Elraéemates
hydr at e

so vates t'hereo phar maceuti cal |y
adaeqoms dysrates soluatasdberall RbaraceUtinallyeascepianle salts,

ﬁgagﬁ%jgg ?Haggﬁriﬁﬂrtﬁﬂt FORNE AR RS IWBHQ%%EH%S methods for

eceptor expressi on, conpri si ng
ex'pluibiting l@kobyte rewreipnent in@ %\tbjaoémnmts@gmhmm@mmg to the

sel f . :
sgﬁ) grgnf a%dce%? al egr% jon tﬁ%e%ﬁa glggé Z\tﬂg%}?gér@rc)sa!ly effective

hyeohn aure ©f asbbmmeumwmcrmnmmr seletted from

accept abl e I LS m d h

aerangr & e et O P eafihEs” dlrRiithers, racemates,

i nbubMermgwyldwmcsy)tvatqsememot matmacretmcslly@aeeptame salts,

co r|S|n adm ring to the 15 subject a

pt‘?ggﬁﬁﬁé‘ﬂ E@ﬁ%ogm tion that conprises a

t her apeuti caI ly effective anount of at |east one

| eukocyte recruitment inhibitor selected from

conpounds of fornul ae Q%@@H%ﬁﬂ?@enanti oners,

di ast ermgeIREsSant irdeAHidH %deecte@ub@ﬁﬁfp@undiB/dﬁatrﬁﬁlae (1) or (1) as

sol vat es thereof goJghar maceut i cal | écacce t abl e sal

arieIe8 dsfipedanepionREsy diFstereqmess: MCPRRGS: LUPBES hyf*ﬁbes

Prfiids thBkI ! dHaimbSe HichMEAQRptdIe SAMRO HMitfe saind éxtérdltiRéreof,
(1) or (Il) as herein defined, enantioners,

dirherepeeitisakcorpppsitians daat qoatainaLlpast anpdf suels compounds,
S%%@E@g ﬁgnﬂéggéﬂuﬁﬁéﬁr\gﬁ%ﬂt lah8lok YrRRfRH BREShdRRIhG Such as
those that are mediated by the Hs receptor, and methods of making such
pharmaceutical compositions.
The following terms are defined below, and by their usage throughout
the disclosure.
“Alkyl” includes straight chain and branched hydrocarbons with at least

one hydrogen removed to form a radical group. Alkyl groups include methyl,
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25 pharmaceutical conpositions that contain at |east
one of such conpounds, nethods of using, including

wo e@abymed and/ or prevention of conditions SuchCEES2005/009715
those that are nedi ated by the H4 recePtor and
rretetrwagorw rrawrﬁgylsww, 'Sﬁg%’hé@ém ilcapthyripRdi RandAgsopentyl,

Theel ! %h@Wn@ ﬁéargo @,95& shed. b efpwoe?aﬁgﬁ .Ham&@eyauoalkyx

usage t e di scl osur I ncl udes

strai gh‘fAIIeem/i nndmdbmtaah@ﬁ@bam\ddvan@mhmr@wmn faglipads as

O S RS BB b8 L 8F sk B Bl (AR il itbicated

5 PChtHdbRI36 TyQbe pidix teatipdicates dwhumbsmfroamdn mbuotogts, alkenyls

| SO R ol P B2 R ! BB 1

dOﬁ%tﬂyﬁflmymQiuud%m‘/y@uﬂaléﬁyl butablidegizy béntenglk Uutkes-2,4-dienyl,
stralg t chain and branched hydrocarbon radicals as
abGPEdSRiMh at | east one carbon-carbon doubl e bond

(sp2). 4kees inditdesadtrby cakinena tﬁ@n@tédtHWrwaeﬁdﬂ(raﬁibaTs as

i ndi cates the nunber of carbon nenbers,
10j n@bauRWeh RblegRt st cypagcRrbopteiple Popd f$p)- M%‘ﬁyszn@ﬁ%d
( oﬁtl'fér\llvbéle)by thé Bﬂifﬁlﬂﬁ&‘t}ﬁhdléé’t@;s Jche REHBY oticaYbon mBrbets, alkynyls

-enyl, but-2-enyl, butadieny pent enyl s,

hejoglesttyryaropynyled by, andpRygits. Hidgarben radicals
st rhﬁgl gta rﬁ&ﬂLé‘ o‘?‘BPutl% %Bﬁ@@gn@}’r@'é’ﬁéﬁ&ogué@% Qfﬂeﬁte?m -ynyl,

10 a east one carbon-carbon triple bond
('spye gionbed gsiaidnylatheinot herwi se by the prefix that

15! ndi cat %k%@nﬁ&m% éﬁayq‘lﬁ chglﬂ Jre héd glykgl’?%b% h a terminal

i ncl ude et propyn utynyls,
Hy dxypgear Imingrtheliabdeal groupde thegresat ofi the mcéecnﬂe dellfbxxem@bldas

<AL BRI op U LB, EOYH, 808 ng o0 on

st r‘Aringhxa_ll«yHaitmoaikylbraadd‘hldtbrulalﬂgyl age euplogpwﬂoaalk@wme@iﬁcmg

O MR BB pRReh YRl ok MR, ESebdEefi Rl GLNELSS, and so,
20i sopr oplui;bel,ss bmm;]@'d othebwitey thqapmfmxtyatamica;es te. number of

" ANl ", "t hioal kyl” f vl

T M KT

at @w@rﬁem F?Mthtglhcydl@?m%nd/ﬁi yn. NH ggr NR), S, tand

ess,.indicated o i X
i nd| cat ngﬁsﬁiﬁ fW'SﬁbP@?ﬁh ﬁ@ﬁ%ténde Eﬁ?%h?an ar of

I NGAHIgSTs Y Mecﬂ%mpyﬂructmc*r@béﬂ)&)lolyl”c stedtopendligt or “hete rocycle" is
cycl ohexyl, cycl ohepty ¥c|ooct and so, on.

25i n@i &40 Sunemnher %owtlsysatw@ b & Pify“@lbéﬁatpr?d‘?% apg thﬁlésed ring

nub&Emahat 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 morpholinyl,

11



menbers in the cyclic structure, "heterocyclyl",

"heterocyclic" or "heterocycle”" is 25 a 3- to
w@20080i066 ar omati c, saturated, or partially sapar/asm®ds/io09715

single or fused ring systemthat conprises carbon

at piweragiy, edyrrotidiey! hatridylo aYaehexuliinge P yateheptylimitgmard roore

an a of heterocyclyls include thiazoylyl,
fu y‘ﬁ$‘?ra§§’r gﬁleﬁ&/ [

yl',”" i sobenzof uranyl, pyrrolyl,
i m dazoCyibocynye Bzotyclqalkys ot dpadially baturadeck apabdafkyl that is not
pyridyl, frazinyl, pyrimdinyl, pyridazinyl,
i ndol i z( Dsoi ndol yl, indolyl, indazolyl, 30
pubermgpl *nol yl, furazanyl, pyrrolidinyl,

i e hal - :
5 byt azol TltngPEUEEpRy bty BRARERl|, Bllaryaronaphiyt and so
i ndo| anyydf, wrm’rdmapbpfwhomgﬂly subsiitutedx srpll adso iprlefies rethlky!
het | h .
ol EHBFERg 5% o8l @nhEEY e shBRuiRER, oBE B38usa o
pi Qﬁt@ﬂlcbyiiamlmam Obll(ﬁhaﬂy Isubsﬂymtedﬁkmenﬂoefanfmtlyd)dyn'hmaromatlc
i o elelh B et brisBed Sl tped) B¢ vfpmgmay
10 c%mb@abkmbsﬁﬁb{e srontdtic, & parbaly: Z&co&pée‘télylsatumt@bu@&ardnples
en rona
P oS e h{%%m%wmp%@%sétamvf Ay SRER by s

ArMénz%ﬁﬁzbl?IC bé‘ﬁﬁﬁhl@;ﬁl&’é@l Molyl %&liﬁﬁJrérWI hs@guik@ingly bnd so
phenet hé@ﬁﬂ and phenyl p i ncludes a ring

syet-ekn r&"?ﬁt?fbo@ﬁ”’&iﬁ‘% |t%?léﬁr mp QE‘:%Q&W'U%(ﬁ‘e@rﬁ%rﬁﬁ”@rt'édrefef

Ca{&ﬁey&hé@r@gamﬂaﬁ ard h%at@% HafiYsSt ERAMBYS larﬁstrat.ng
bi cyclic , fused. The system may

10
15| . nmt@a@rw |a|ﬁ%;§"€m¥étfur§f‘h§| avrm‘rﬂt inuda%ﬂlylpcaiatzplm lﬂya%ﬂlyl

CompL bty ekt Erambeny o Ao

| niltislyl, andkﬁ’a‘ﬁ'zlidﬁl)diazol yl, benzot hi ophenyl , i ndoI yI
benzof u cldo%‘%qlld:bwlchfc‘)}’é bréfg. S i088; ar}‘c'ﬂigzr?éferably fluoro

i ndi cat e ervvl se, the térns "heteroary
" het@doar ormtl c" refer to those heterocycles that are

20 &f omat I\)?/ ng%#ﬁma@(w iti&g, th ltémsr ‘@E &%II}gubs&g%tgfj’;#sed

heteroaryl are ur any
oxierelnyefertthabizablydne vaummzcallhwed)su bStUENTZDWhIBEBWlhe

ARy RO s BT S8 oo =
c hleasto:C fyatkyh ha@nd:ﬁaoemCF@n@Hc,s-S;ﬂ‘e&Oﬁbﬂ, yS@iFRFGCualbmxy,
" SpRrBnaf Dy N R PeBh el o by T
25 | e&y,nalkylal ence al | owed substitution, wherein the
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 also

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

12



substituent(s) is(are) independently selected fromthe
group conprising at |east: -Cl6al kyl, halo, -CF3,

WO 8¥0589206€0R , -SRc, -S(O) Rc, -SO2Rc, Cl_4al koxpGT/US2005/009715

10

15

20

25

30

cyano, nitro, -C(O NRaRb, -C(O phenyl, -C(O Cl_6al kyl,

- $(eOhfetredicddegt onahel orcﬂfbarysmmlth%dlrkymcludsg equisalantdand
chem cal ponencl t he u hen IS he

G R CRN R AL R S S ey

C ueh YR eAesnd. W\Ilh@ﬁevéi@rmeldﬁs yihen guanidréeitayes such yield refers
expressi ons given her e| are @tot gual i.fied w

© 4b A maLGk 8 Snifg WHGH e L SIETHAN ‘RRRGhA NergRimum

t 6hMRs SRAYameSertis LR atXdlid 66 biaitdd Mier tRY Banic@EaNt i ty
given herein is neant to refer to the actual given

v ateiehiomedic qondgiogs s Sonarrrations thatpes gven gr@ercentages refer

appr n 184 VgRr&ahue that woul d
rggé’ﬁgﬁagﬁ{'w U”Ye%o 2005%092066 CT/ US2005/ 009715 be

| nforr ddsbadesiaog thatesUstiLtiens Rk POMbinATienseoiguPStitutions
I nelyd IQQ ﬁq%}éﬁ' ?QE?ec?&SahciﬁgBF A3t El‘ @%b@#&%}l&&sﬁgﬁare

exper|l msn and/ or neas con It1ons
glomeslst/sﬂiit mh wmeaien@,f ofathglrrmrdbersbeg*»g/wsa@teﬁ Terms such as

grven"wthr s ec
rm»amauméth&m am‘ u$ddem9ialmees& i Egr Gz)matple:duMdn@eaHowed when

obt ai.n und the particul a tLi..C

coaies 5r cogspasrrpal et € g SR Gdreters o the

Sﬁtlff ?@@ﬁ@?ﬁﬁﬂ\l Vvﬁ%ﬁ_@pplﬁeﬁdﬁﬁs&ssnrogém o®mhben] mtzzsn re‘ielnsdattrmjbondmg
i fferen ) [ nde 00 Sti on

o 5 Py memibes AL Garteaneray She @it ved Bith ¥ asdiRer

Stadddflc By ©F tHat iih an@iatedn@fyeforho mukwwtrwinvenaort hlad

are 10 consistent with the

I
beNGgOaHeRS FQipRRENdp@s HesSriRe %%gﬁ‘y%/ﬁ %%@'%n gﬁ‘vﬁé%of with at

SiE&st oneleHRE &IIBWE@VWREGBR Mhahber, memdmymh@bomhn@j toa
variations thereof are used in this sense.

exauapreany” VHPRERBOEPPDARSS NFRFT st eaeh bRk aydhe
?ﬁf@ﬁéreﬁ%fc%@ﬁgqotkhgwh@ﬁétﬂMéé Fsl‘lé(;é(J Ofakeh, NdvarRJeR GrghRic

trlvalency when a toanltro en

nephrspistrurfth ied., 18P &r P t461t‘h1@ B8ae! AT 1%Cof—a'é§’ch1 trogen
rethgﬁélvé @rgé’rﬁc\’ ?F‘éds@d’rﬁflaltlbﬂn§ h@ache rdgzeshoMsbh-425; and

posHF el ectfic charge or that is in a quaternary
fdefﬁrem qiteddrerein).nvent i on al so encorrpasses

conpouns; .&ﬁar%éﬁewee%@ %Lﬁa 'tuMﬁ'cS:%ﬁsé Qﬁ‘irﬁi%zole

with at east” one vale ni trogen menb
i rtrolmmbumg di diormmua (1) ongie, eQI atroermnthmat @hmryomeﬂrr@g@hate

@,ogatgdggg&g@h%w%r a3lin@le 0L/ adreN B 2,
Adamlﬂeeﬂl eSleg dtrireof, wherein R 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
used where appropriate with any of the definitions, claims or embodiments
defined herein: |
Yis CR'R"";
Y is CHy;
| 13



Chemi stry, 4th ed., 1991, pp. 411-412, 1200-1201; R C
Larock, Conprehensive Organic Transfornmations, 1989,
WEps8PH6s100, 421-425; and references cited tPer/Esmps/009715
Particul ar preferred conmpounds of the invention
compisirder BRl; i m dazol e 25 compound of fornula (1) or
(I Id%’_ or an enanti oner, diastereoner, racenate,
ta ‘Orjreqr, 'hydrate, solvate thereof, or a
phatsaceutical |y acceptable salt, amde or ester
thereof, wherejn R1,12, X Y, Z W and n have any of
¢ hener LR g HE e FangaBbUes URRHUISg RRERY B
5t hejn@pbne 6 RBEr BB MmBAG-sAbstitltBd phehi pvyNg assi gnent s
and_equi val ents thereof. Such assignnments may be 30

used iaHar&. dgpfeii.ar @it h any of the definitions,
cl gt _or.cemgpeciipgnts  defined herein: Y is CRIORLL,;
Yis 'CHZ; 13 WO 2005/ 092066 PCT/ US2005/ 009715 Z is N
or RHs -Garreethgl;  n = 1; one or both of RL and R2 are

a -0l Oy~ i tuted phenyl ring; 5 only one of
R "ﬁg‘pQF@ iqu%" %E{thbstitut ed phenyl ring; R3 is -H,

10- F,R*-i€HH, methylybr hydroeg;hyl; R3 is -F, -C, or methyl;

R3F;5§SHC| or nethyl; R4 is -H -F, -d, or nmethyl; 10
R5'1s"-H mnethyl, or hydroxy; R5 is H R6 and R7 are,

i ndR¥penidendreyindsperetzngy, alanted lemghe gmupaswsisstinggf of
a) a}f' b) nethyl, ethyl, propyl, isopropyl, and 15 c)
tri% Mior omet hyl; R6 and R7 are, independently, -H or

methyethyl R&hyisproblyl, epfoplyl, agd et hyl; R8 is nmethyl; and

15  c¢) trifluoromethyl;
R® and R’ are, independently, -H or methy!;
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



ROis -H .-F, -d, or nethyl. 20 Conpounds of formula
(I') or (I1) conprise conpounds that satisfy any one

wobooshe2060nbi nati ons of definitions given her ep@r/asmos/ 009715

equi val ents thereof. It is understood that sone '
cotpdumrisbe v$est aed prapenerdgtectian @ndhir irahging tfabnidugs.esuch as

" S OENEh e ST forfod M AR Rl FX AR GoerMae gompured
optornadgrapsy (&R ECT). A allde mexaBipl e dbhsuatr coon soumes $ amdotopically

R et ey QERTR LiCen R Bl G o et

51 nveitbeomsed i régsdiohikinetic saati¢aai n conpounds referred to

herein can exist. in sol,va}tgd as, well as unsol vated
forms. f0ePLSEALBYEHdNG UGS VIR B SRk Proqrugs of the
engempass@sofahis iskHifion SH y@ied, aiich pivsiRlgsatirde F@idiBnal
that possess.the activity that characterizes the 30

coRpBYAYes 6t therfonavpentias Are AT aAUE iR 4t Wi aigte e
t he Rfirea&BPolNENThAS in titatheliRVe P eeamm@diot irRthrbSerte

detectabl e by sone anal ytic technique are also wthin

10t héveatge the tarmi ‘edmineating shalhgnexappisethefreatiaent of the

15

COURAMIY sérﬁer@%eskﬁ%oﬁ@itrg@ésl é’onk@aﬂoeébegmﬁﬂ%gclos%ﬁ%’r with a

as an 18F 1sotopica ibel ed ‘conpoun
200ahpoRbthaPURY WS2 08 5p80 0G5 dischsedneyt thet apseertsity the

PoSPeeitih AhGaIsOR ARSHRE sFRFLRROIE Y PR CHtbrRBnal
enpsxiedaresdopthe sdlectiomagd apEpardt®PRM Buitafa prdétrug dzavabives are
f is @n._i ical Ly .1 abel ,
cofBSTihg EhERTEe, P BRslaBR BRATRb oot P Fuiteant s vier
conpgaind that 5 nay be used in reaction kinetic
t udi Th t o ti ' d it hi it
Scope. pPBANSE 7 oLt s atings 10F eibielehed & ongror
ge(®itiaé actaabrepitedifargsofwiuch compbund,tdrnan@) anyet the &b rimsast

e od ot RSN SR B

20t r gabAmamedl FonexphprerdferbBed RERIM tA cotnbBuliEEldh as R-

25

30

"admi ni stering" shall enconpass the treatngen f e
vaFORl HICOBIPREFSS GELERTHIOARY 2P ?fh@r@aﬂﬁgl%qb—goo o R-

spetidH &R dnd HiCoORSeAnakis\Wxhmpie, FEOTIBNY) defehato tABYolid
not be specifically disclosed, but that converts to
t h@om%‘&qsﬁﬁét&%' trn@xamplg P& tapled pr seme sthar salid on

t OPﬁé}ﬁw_d%@hfic?d?EomEQﬁH@rﬂH %@hratiehpﬁmovaa?so.;‘r@rerg Rfthe
sel ection and preparation of suitable prodrug )
derndiagqojated fare afsheieamppyrdiin  selvertadiineas water pagiRk OO
of Prefrii@sthe flocibteddBRAGRM ok S iR sovERBRuch as the
(sol)
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.
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



Ref erence to a conpound herein stands for a reference

to any one of: (a) the actually recited formof such
weompowod; and (b) any of the forms of such ceopUsINgs/009715

in the nmediumin which the conmpound is being

congiapes €d VPO mgrgnit isaunsiersteest thak iepiompauetid-€1§¢eH is in such

1 iy U L0 B o RO o
CADBIOSQY, aredidr R—mﬁg)sﬂwre tha stibsaipe (ag)lseandB: f@'oeawous”

f to. th [ i
AT 1o BSedentons MERRIS plsmisky Y o Ralidl 14 a
5 COsgIbsylit @abiddundtioppiEdgratp bas bEerCERIdenan )hds@fr&frﬁertoﬁhttnrlee
25 undISSOCIa ed form.of t nBound n.a
mplesydRis Choigq if ’F’?téﬁﬁ@"de‘&@wf Fé@é'”ﬂ'@“{’ﬂé’“t 0 'S merely

dl S MO5PARA. 11016 Wih@rstdaR tRERIYd U réxamjaels\ceﬂtbe Srdideds
the dissociated formof the conpound in an a ueous

ent®I"PeRRBIRET fqﬂﬁ%‘?%?éﬂf%@éh'”c'ap@%’é'i apldinitest i ygraxye asic
from & aehbets QOtR a8 ﬂ%dsetlrhﬁﬁﬁ@‘s aRd ahy @fﬂe@@)fodﬂth@f interacts
entity that yields R COO upon dissociation in
10 me@’ |ttﬁﬂSB§m€rgaC§©W§19d§ﬁ@an3UaﬂW$f aiche @?e%ﬁmtéonws the
n
for ﬁ(ﬁl el (%_Fn Faf CtiEXPR54 B né’?@rn?a\'ffo'nEYncﬁL%B Sugﬁgﬂér}%t‘ﬂfmted

ers to the exposure
t dot ﬁlescﬁmtmn assdcitins, tagfomarise, @@kavalﬁdlnpaue@@mlyldr@ws
exéO?\;éﬁlbnol cl%éfnﬁt dHﬁlth&o[Eﬁ%de% rc?tp No fu her
exposure ace. 1n I's regar such enti
[ se%amplesmrtplserega'rdane pEVINed2EDEH @92@\% these interactions and

15 O%ngf%%ogl B%R{Q?H%R%E@ﬁ ﬁgé]%%gwgﬁy on Su<§rd|nary skill in the

mezdtum and therefore the entity is being exposed to
speci es such as R 000H(aq) and/or R-COOC(,q), where
the subscript "(aq)" stands for "aqueous" according
toits Emhm/cemenlenﬂhhlmenmgw wereahade atcordiagdo the synthetic

bi b d f I h
BT orn cul et SR Bt Pl o SHRERaTRde: PL7S” "

choi cgxi s not intended, howav@nhpowsl a |imtation but

it is merely i1lus ratlon i s .under st oad that
onal odous. SX@HATAS BERABEBEhetuy frim g Y-Sl
functional groups, ph@,%xyppng)ypummgﬂm bﬁg}dzmé to
hydroxyl, basic nitrog as those in

am ne€, and TR GHYRIP- 4gq4®%ﬂ pf‘ﬁ%ﬁ(' 1%%?%\@ <-Yophgnoxyl-

transforms accor di ng t@o m@némﬂ &tatiRet he nedi um
t hat cont ai ns the co i 1'5)"}3 Suc Jb:ﬁfnter acti ons and

t r ansor matli-Gni¢-[#AcBisd Chlﬂu@ phery hH-imidazeletyl]-Bshloro-
di ssoci ati on, assoghgfqd)@p o&;?h‘horﬂ@mxﬁ?bensa%n\éo' ysi s,
udi n

i ncl udi ng hydr ol ysi s, I'on hydr ati on,
pr ot orat i oh{3-Hnld, %Bﬁr(étroﬁtapnonhewb T"drrrﬂlﬁéi!O' Eéxlhamhlﬁo-

in this regard are oyl dBho)fushBriespUsEiddese

i nteracti ons and

5 1-{3-[3-Chloro-4-(4,5-di-p-tolyl-1H-imidazol-2-yl)-phenoxy]-
propyl}-4-methyl-piperazine;
6 1-(3-{4-[4,5-Bis-(4-fluoro-phenyl)-1H-imidazol-2-yl]-3-chloro-

phenoxy}-propyl)-4-methyl-piperazine;

16



15 transformations in a given nmedi umare known by any
one of ordinary skill in the art. Enbodi nents of this
WO noendioen were made according to the synt hetiBCT/US2005/009715

nmet hods outlined in Schenes 1 and 2 and are sel ected
from EX Cdn@df}r[ﬂl 5-Ris-(3-methoxy-phenyl)-1H-imidazol-2-yl]-3-chloro-

I%I-l(an ggzgl‘l 5- B' S (4 %M?}'—Bl%%?l)ﬂéﬂméthyl-piperazine'
phenox$§} - pr1of§3yﬂ4) 44‘; Hist(Bynetpppephenyet H-gmidazol-2-yl]-2-fluoro-

1-{3-[3-Chloro-4-(4
Hi mi dazol - 2-yl) - ph%}ﬁeonﬁgwg%k’n A-methyl-piperazine;

propyl P- 4- mt(Baf4~{4p biBs-e4broano-pBenyl)-1H-imidazol-2-yl]-3-chloro-
1-(3-{4-[4,5-Bis- %%Sﬁ?%' 8?6pl§}f5-e4{1¥nle}ﬁy]r-[1,4]diazepane;

H i m dazol - 2-yl ] -
phenoxyg} - prieByh)[4 4-Biei( Byhetpoxyepteriyh e, H-irdidazol-2-yl]-3-chloro-

&H(rsn gng)IAf g 5:18 %@ﬂp@f N REMEthyit 41diazepane

phenoxy} - pT-gpyd-Chibravat Bwetﬁwpﬁbﬁéﬁyﬂ-@H imidazol-2-yl)-phenoxy]-
1-{3-[3-Ch|oro-4-(45d| EJ % %
H i ni dazol - 2-yl ) - pheerf??}" 4-me Y'[ ,4]diazepane;

propyl{z 4- zcg@mﬁl SUNBL(AFh&BYI-[1 &]diazepan-1-yl)-propoxy]-phenyl}-
1-(3-{4-]4, BlsOT(4F{quoro }éh[en |a2fan Y-propoxyl-pheny)
H i m dazol - 2-yl ] - 3- 4 Pottetra ydro 1H benzoimidazole;
phenoxys - ps-eRhlord-4BLAYhetR|IN¢ AdibRan-1L§)- -phenyl}-
D005/ 052068 Ther T3 Toe, oo%)?ylg i %an_ 9' Plpoxy-phenyl)
1-(3-{4-[4, 5 Bi s- ( 3twbihigkphpireniii-penzoimidazole;

H-im dgzol - MYI%th P& FPIethyI 4-(4-phenyl-5- trlfluoromethyl -1H-
phenoxy} - propy

4- met erazi ne;
1-(3-{4-[4,5-Bis- qretdaé@r%xlsrpgﬁ@mﬂ “propyl}- plperldlne
Him q%zol 42?([:3106‘!0;0' A‘gﬁ ?henyl -5- tnfluoromeéhyl 1H-imidazol-2-yl)-

phenoxy} - pr opy erazi
1-(3- {4 [ 4, 5-Bi s- (4plnﬁrmm}|pﬂ¢emlw)methyl piperidine;

5 S ah Byt gmeighon
1-(3-{4- [4 5- Blnﬂ;d@&lﬂatlhphqnoph}empylal methyl-piperidine'
gl;]iegno ;}fo:slr p{ylc%hl(iroctb 4;’{%05 Thﬂr%lp %%anéﬂeﬂM 1H-imidazol-2-
1-{3-[ 2- Cnl or o- 4- (B}-phedrivky}-drophiriyhethyl-piperidine; _
i m q%m £ APBE B loro PRIRYY-b et R M mibidzot b P4 e

pane;
2-{3- Chl oro 4- [sn(ecthmteybxﬂbrémd) aaepa-pleyidhepr opoxy

b P2 B ekl Guipip- it RUFIDD-Shen IR O iy
]-phenyl}- 4,5,6,7- bt@ﬁo&bb‘ﬁb@yl}—1%bﬁ?ﬁ;§]b@ﬁidﬂ@e‘é0| e;
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;

17



14
1- Met hyl - 4-{3-[ 3-net hyl - 4- (4- phenyl -5-trifl uoronet hyl -
wd.2dds/09mscdlazol - 2-yl ) - phenoxy] - propyl } - pi peri di Per/usbs/009715
4-{3-[3-Chl oro- 4-(4-phenyl -5-trifluoronethyl-1
H-i mi kol - 2242-ChishieddRy(] -petbydiperitinrdiyiyybropoxydpheinyie;
16 - ,
4-(3-{3- Chl or o- 4- [ 5k FiLgtay - 1HbePaIMIdazaIRy ! - phenyi

) -1 H24  4-{3-[3-Chloro-4-(4-methyl-5- propyl 1H-imidazol-2-yl)-phenoxy]-
|1r7n dazol - 2-yl]- phenoxy}prgpﬂ}O){ nzet%yl plper}gmépl peri di ne;

4- ( 3- {& Chl D(DEAChIbrd-34(Sethythinmstayiphemyidhz&-091-piénoky]-
H i m dazol - 2-
y

(
Ii phenoxy} - propyl ) - 1- FePHYT -Peth¥Pingridiee: 18
ILEI- I( r3n gz;b'zgl‘l‘r-(\%tﬁﬁlu @hiahethpheminsti-aBiduckomethyl-phenyl)-
net hyl - phenoxy} - pHdpydazoh2yirhgnopihsdiaxyi-pigeriding;

4- (3- {3~ Cnl QIQ-(ﬁS[EﬂCr(IéroCJHe‘P\S/Q'SpM@WI Y FImiREBYS 2.3

H i m dazol -
phenoxy} pr opyl) 1 -matbyipgsided-ybiptepoxydpyridine;

4- (3 g @l ?hl%rdb éﬁéﬁ& % RBERYK Meithidazol-2-y1]-2-(3-(1-methyl-

Hi m
phenoxy} pr opyl ) - 1- nepihgiidipidpd)propoey]-pyddine;

4-(3- %@) [ 4, 5 § f(1%@%%%?@@46@nﬁﬂ)’-b?o’p%xy]-&[s-methyl-4-(3-

H i m dazol -
phenoxy} - pr opyl trifionvetetiyl-ppepd)-1 diime&lazoR2-yl]- pyrzdine;

i (3-Gy chl Oré’ﬁ“ (- elrfi-5iDERGiR-N R P¥pbxy i Retlyi-4-(4-

Him zoI
phenoxy} - pr opy! rifldervetetyyl-phepg)-1 idiimelazal?2-Wpyridine;

(. &Il oro- 4 16 TRBYRYPS T PR GRS - i

enyl} 4,5, 6, 7-t et rtdtystomethyl Bamidizo1- 2190 @lyadind4

b G LA ot 1

gr ?gyl }-1- met hylm|§azﬂﬁ-12l-)ﬂ|]l-;5y$ldln 2~'§|0xy} propyl)-piperazine;
o @zl - oL AR s Bt funcomptnypppeny)-
ridine; 26 |m|dazol 2-yl] pyrldln -2- leXY} proE)éI lperazme

1- Met hyl - 51 {[ t hyl - P\{ rifluorometh
yl - phéftyl 71 413-[4- (4 -Chloro- phenyl 5 methyl-1H-imidazol-2-yl]-phenoxy}-

Hi m dazol - 2-yl ] - phenoxm}tzn)aﬁhﬁe!m%l ﬂ?b@rﬁzﬁr‘\éj' ne; 27

5-[4-(3,5-Di chl oro-phen
Him 8azol daMgthyl- Qz{f-{ﬁ (4phenm- ﬁsmﬂl.mromethyl 1H-imidazol-2-yl)-

peridin-4-yl)-propoxy]
5-[4-(4-Chl oro-phenyl) ﬁ%ﬁbﬂﬂ%%tyi}zﬁpendme
H i ni 88zol - 2- yP{4-p1- [V@ifmpm@nﬁwft yl)-butoxy]-4-(4-phenyl-5-
plper|d|n4yl)prqup|( rjgines 29 L
2-[3-(1- Met hyl - pi peri di&ﬁe@}é{/ilﬁ_wﬁrﬁ’gég%yl) gy'['%lp(rafet hyl - 4-
(3 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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trifluoronethyl-phenyl)-1 Himdazol-2-yl]-pyridine;
30

w@2403/092b6dVvEt hyl - pi peri di n- 4- yI ) - propoxy] - 5- [ 5- ret/ngi001009715
(4- trifluoronethyl-phenyl)-

H- i mi &z ol 4-- (- Chipya-plakny8; - Gﬂathyl 1H-imidazol-2-yl]-2-[4-(1 methyl

2-[3-(1-Met hyl - pi peri 4- phenyl -

trifluoronethyl-1 Hi %%&@orﬂ&%w&%w&f e(e 32 1- I\/Et h

yl - 4- (8 { 3-{B[3neitibyd-4-(BHsobutyl- nfnhetbylmn%tdﬂlxdbchl‘zewybherﬂoxy]

3I:|-3 |1 m dazol - 2-yl ] - pyri dlrgpﬁ} mép@l ppper Ie)’ p‘l per azi ne;
Q/EtH W 1- 4- ( 3t-A/tihypan@t By b -retty-4-(4-frif usroptehyphepyip Ml )

i mi dazol - 2- yI | - pyr fRzr 2pllopAnosy oY) Pipepdrazi ne;

34 4- ({3 1[{% [@ACI'%‘JOOJ; @rmlhﬁﬂﬁlzal @ylﬁBhédey] -propyl}-4- methyl

H i m dazol - 2-yl ] - phenoxy}- butyl) pi peri | ne;

35 1 - Met hyI 4 { 4- [ 3- (4- phenyiRe532ing:f | uor onet hyl -

Him ol -2 [

R

trifluoromethyl-1 H i mpoybH4- Q\BWW -Pipgraziaie; 37

2-[ 4- (44 Meth 24n(

2 [t ]24| uor%ﬁe?ﬁé SFdh&’ rgi‘lpfx é{}l)smHu%Weir?whﬁr.Hﬁaé%ﬁ 24)

H i m dazol - 2-yl ] - pywhnemoue] pr8gyl}-4-methyl-piperazine;

ﬁl— I{f’n [cézols 1I [?%%Ero 4 KE?}H%QWI JS trlflToromethyI 1H-imidazol-2-yl)-
ropyl }-1- rret hyI phpmxyd}pmpyl} 413 eth-POO 812082466

goke)

4_C[T£1U?§005 g/@gw?%aé%ja)m%thﬁé WyrlneTyl -4-(3-trifluoromethyl-phenyl)-
Him dazol - 2-yl ] 18- ||[r141}e(zﬂnl-2@t]#py\bnoxy} propyl)-piperidine;
05 (4 o ela s b TR R T miczol 2o methy

H-i mi dazol - 2-yl ) phﬂmoyll}propyl -1-methyl-piperidine;

D Vet 41 - 4Bt P e iRsbrpe o Eamethyt | Riaishzera VL ey

) - 1 H- |m dazol 2 yoHerbR@RaMydy) uhEl-pibaRdinel ne; 42

1-{
e\ o Bz oi-B-gi4 %#évﬂsszﬂheawbsmthw HiTReglu el
43 1 {3-[3-Cnl Obﬂeﬁoiﬂaz%gihqﬁbr@bklb 4Imethyl- -piperazine;
Him dazol 2 y
pr opyPP- 4.2 S#hlgpﬁg}egyg)ﬁemeﬁw 1H-imidazol-2- yI] -6-[4-(1-methyl-
I{L{ﬁn 52 31! oro 4- (4- pppRYbinat-Yil-bidosgrsmeiday! - 1
| z
pheno®y] - ﬁrMp V;Q -B-emgihyl-pipsddiazd-wepropoxyl-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;
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45 1-{3-[2-Chl oro-4-(4-phenyl -5-trifluoronethyl- 1
H i m dazol - 2-yl)
w@bw@soxpse propyl }-4-nmet hyl -[ 1, 4] di azepane;  46rPdT/US2005/009715
-I\/let hyl - 4- (3-{3-nmet hyl -4-[5-net hyl -4-(3-trifl uoromnethy
phen%) B-Chloro-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-4-(4-phenyl-5-

dazol - 2-y| o oyl Y ni et 1 di e £
ZL I(rsm L8 D () ch oSO ABY o BIPSL S ifine

H i m da&ol - 213Nth@-4vet-fy[5-methyl-4-(3-trifluoromethyl-phenyl)-1H-

AT v
H i m dszol 5Biphjo-3{4vet-methyl-piperidin-4- yI) butoxy] -4-[5-methyl-4-(3-
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o201 AR By e o
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69  2-{3-[4-(1-Methyl-piperidin-4-yl)-butoxy]-phenyl}-3H-imidazo[4,5-
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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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20 St precungprepdrgrodiugs rma/albe withtrahaedope ofrthe a)meeh«zm afhis

S oG efhn il B SR B BRI BM §roflMfing groups,
negasis as yhdse @rsp.hmd |n| ﬁrdth@nvplcamepsfn Otyanid Cheraisay'y ed.

cart-Bh Nt Bieo R oW Plbss: 67 deianl e S ol

apmeﬂédtﬁé@r%fbé‘hnﬂb@ad%ﬁyrmbsﬁeubs’f et ygoiin Wilag3eSoris, 1999.
in 10 the art w ||

Kill b ble t di
250 d e eI U S AR S DVA At AEPEYST o SHardient dage

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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conmpounds according to the present invention.
Enbodi nents of processes illustrated herein include,
wobms/ogdesr cal |y neani ngful, one or nore stepBCEHUSHVOES09715

hydr ol ysi H&%@M&n—@#&t@eﬁ-@a—an
depr ot ect|i on. TheseD'éfieétMS EidSe i npl ement ed BMPQPi gt

of the tdachings I PlRWaHEhdEr €I N and [he ghgi nary
skill inijthe art. During any of the processes for

prepar atijon of th@owﬁw@mmglb@fmn he present BSA

i nventio gesirabi

pr ot ect sensH?Wéreggurlé?gg@t%ﬂ\%n cbgu%yo any‘ﬂ)ﬁ‘q he
mol ecul es concer‘ﬁedlaybncraddwlatdgwphycorrpounds ofLCt hi S
i nventi on bv—Hsi na-—nrot -ha—or Oup\-

such con‘po;mds g'@%‘t‘%’@\ﬁ‘ﬂ’b‘i{"%‘ﬁygﬁﬁprodr ugs SFBALS
within the scope of tHgyliaBy@ff 1 on. Thi's rmdg@g@u on

may be achieved by nmeans of conventional jprotecting
groups, |such as thoseAGé?éﬁl bed in "Prot ectlQéCGroups
in Oganic Chemstry*, ed. J- F- W MOme,Prenum
Press, 1973; and TW Geene & PG M Wits,

"Protective Goups in O gafCHEYmntlhesis", 3°d ed.,
John Wley & Sons, 1999. 25 The protecli ng,groups may

be renoved at a conveni ent subsequent 'Sta usi ng
met hods known f e art osTagte of,, Acro Term
Acronym Tetrahy ro gr*arbT ml\h%}g or mam de
DVF N, N-Di net hyi 1092066

PCT/ US2005/ 009715 D| rret yl Ysyl f oxi de DVBO

tert-Butyl car banofl) BOC Bovi ne sdi\im al bunmi n BSA

Hi gh-pressure |iquid chromatography HPLCRSThIFﬁ | ayer
chromat ography TLC Dii sobutyl al um num hy e DI BAL-H

Ethyl acetate Et0Ac Agetate 8ic R ?E?EW—R?
ammonia

* source I
———— e
N

2
" H 0

5 . SCHEME 2
R6
(@) 0 H R8
Yl v o x= M )
R R >—g\_/<w

(1 (v
R¢ R’
A 0 Y—2Z N-R8
ammonia R’ X ‘\_< \ (/
source N\ :< 5
_— | \ /W R
R2 N

H Rr® R* (1)

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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OO4R+ RB R4 Y-Z NRB R-20/ ~5n, OR X (IIl)
(IVV) R R7T R3 R4 Y-ZNR8 amonia R N t| C~ source |
w@e2des/omoze-N X R H (1) 5 SCHEI\/EZ R6 R7 0 0 (piHEBLIRB009715
+ OX---\/ RL R WR5 n IIILR3R4(IV')R6R7 0]
YZ3prereanband 2:arg 8om)mermall)) avajleblecw gasiBareesgible) to those
Re, [ Schemes 1 and. 2, there are disclosed the
%@%@mlﬂgeﬁ}%t es and additions. The starting materials
for t h&anppsdded conrbdal (Ibel (Wareegrapdiedgy2@rvdensing a su1tab|y

RO L 2T 9 e S RSt R g 0
5 skthélpeeiseinne he sautce ddamroomdgNBif) tbdoimbaofipound of fdrbnula I)
AR NI TR T e
alai@ém@h@ g{rdn)ﬁ |SdWen{d M, br ARompoliR€ oPIRHaRCE) AheR tROMEERyde
of(“}a”r)nggg Iaameta et%er subfsgtruWor?w(l:tﬁngspect to tfhe aldehylde gréup (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, NH;OAc, NH4CI, NH;HCO3, (NH4).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 fhis 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 stereocisomers, 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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when the al dehyde (IV') has a para ether substitution

Wi th respect to the al dehyde group (Schene 1), or a
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(1'V') can be prepared according to procedures known
in the art. In one preparation procedure, a suitably

subst i t [EBHNEFRAUER 1SBeSFE IO BIReRmpayinds o6 thecprapen imvenition are
SUithedd Maﬁé’x"éﬁiHa?MB@&tﬁQl‘l;ﬁ&% F?abfé”f%\%\fereéahl‘as flahf&ig a'nﬁ bases

conpounds (1V eaction wth a suit
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forfmae Reshasainkign of the conmpounds according to the
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di astereoner netlc res
20v arof tret conhpremee fof thespxeherasnmpnamrthat wesitd e appgrent to the

pr tion . biotransfor
2 SYREERAhaAFH At SA0SE i B Roh:PRout avravly
¢ hiaffeet thg iphpimyacoldyicat propeiedsof saa:ycdmoqmmep@r ené présent
racem’& fo&h or indivi dual %Wantl onE 7{
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55 Hatios %Us %%Lp%% RreperiasHrirgRidde suffieignts
]E h@afaf&ﬂilﬂ? |afbt@.ﬁ|fbftloﬁ“ @ﬁ?l@ﬁlﬂﬁi’“ﬁfdt&b&@hf Sd¥xcP&ldn. Other factors,
ormati on W
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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an optically active acid, such as
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glucamine, 2-amino-2-(hydroxymethyl)-1,3-propanediol, and tromethamine).
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ingredients in the specified amounts.
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66: 1-19, which is incorporated herein by reference.
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2005/ 092066 PCT/ US2005/ 00971 Adm ni strati on of

| dwein i esfeidpptiaigalbr disgrpiainiis sUitblame ynitesy Shsa0es for

human patients and other animals, each unit containing a predetermined

| effective, pharmacologic amount of the active ingredient calculated to produce
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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27T ANBTEES (UG, meﬁtﬁzé‘dwt@é@ﬁsd 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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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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formulae (l) and (), enantiomers, diastereomers, racemates, tautomers,
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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30 a pharmaceutically 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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Further embodiments of the invention include disclosed compounds that
are inhibitors of a mammalian histamine H, receptor function, inhibitors of
inflammation or inflammatory responses in vivo or in vitro, modulators of the
expression of a mammalian histamine H, receptor protein, inhibitors of

polymorphonuclear leukocyte activation in vivo or in vitro, or combinations of

32



hydr at es, sol vates thereof, pharmaceutically

acceptable salts, am des and esters thereof, or one
woeoosmyepr ef erred conpounds as descri bed her ep@m/usavds/ 009715

30 a pharmaceutically acceptable carrier, and (2)
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In these conditions, the action of the H4 receptor i1s
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f ofablété eéﬂchré% 12Qo¥ TBEhaLI8EhR0 H%'tﬁw&nul'o@e %E@ﬁés‘ﬁ.ﬂﬁ stearate,

sai d nmethod conprising 10" adm hi stering at i ent
a fiealcie éh@ﬁsr&@m W@mﬁ'@tamwﬁl%aﬁm@aﬁmz@mg aSérraﬁamnth and
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c o ATARE R R AiFHE0 SR pER Sy RFoldPhE " Rpfesium
(| Blearaieaand badike, poiasltl'ew@bfwef@xcipiememmid@sethanol glycerol,

151 abplres ?itttlwéc]}’tgel[ aAﬁag)(CISI Wbé Pﬁre%oefxs ne ded W|th dlluents (for

pharnaceu y accep nd
t hexaople, a@dlu'mearteifdad;nmmafarmmam agcdmrnsandmlc:mmmobphates

e 804 TSR O ES o PRh G, sonu e SR a2 DR

of grw]ulatleg @peots, Iubatards $fot ayanplenmtagnemmmEstmaueysﬂeymc acid,

A 1 T e
20 r epearaffor, wax€ernsid ;teltdla)tanmcftakumg/agam h@lmgageati by

qoRB-gbAlyTs. ad e Biey Petibrlond g e sloHE R taee ! o

C Abfirsery ﬁklll a Ih@garﬂ@ﬂj‘rbpém*@ld@é‘agé%rﬁ@| Contingelchs bbrpaésent

over - ex receptors wll | ay | ower

| e 5‘0 F"rﬁé?‘%“ﬂﬂ Y CED, g‘toneﬁf?aEﬁﬁ%ﬁn%hgly%'r%@%?%te

ceChpsul&O MR ov dseliflddRAARIAH ddﬂasalagm whigh \hd hctilese-

dependently | ower forskolin-stinmulated cAMP | evels in
25 HyIngIgstiuY & Fgredanifisa solid dijient @ndsofttapiatipaagpsweadn Mpich the
| NY&\29nGeaRhBE kY k/vnﬂ%fferd&waﬁ BLé as pearTHlofl IR AMP
| evel s in H4-expressing cells. Conpounds that behave
aspmffm 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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antagonists will block either H4 agonist-induced
i nhibition of cAMP or H4 inverse agonist-induced

wo pmsedes i n CAMP. Further enbodi nents of thePCT/US2005/009715

i nvention include disclosed conmpounds that 30 are
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Iggg%ﬂne(é@isn ' %&cgfaﬁ c%ellul Ia d%mt e %jgnfa.ﬂnapo(?y%nyl
ex pyesigonn, @rﬁd gurnam@barah dmcsa amm@ aLgybnt emeptaenecnhm

hi bi t h kocyt
BB keSS b esrar DGR HBeRORnE Bt A PRSI 38y P
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p
10sebe @@%\mtewedmwhplueg obh caﬁtyngmoh aﬁdgqgén faﬁuﬁacteag el |
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30

e B L L S
I i Cﬁ)lfldjerrsmrrmtemdermm tapess Us) hlmlmtadbsag@hsmtegmngagents
e P B T U e BB R gy,

us(l)atbthfﬁermgmgey\tasdandm (j} pepetari$.act ure of pills or
act.o

tabI et such rch, . ucose .

5oyl obF AUl iy AERE it fes s @SS Bigexirips. may be
phipgiiatién tHeEastmh s a3itiods d App e priateccycldiesiien eeca) au;:&n gs y-
tra ac nth and rrethlcellulose USP finely divid

g MyathRfs ABH Mjesketh ﬁﬁgth@@%mhea'réav%pémoa%f the

t hﬁydrb%ﬁgroﬁ)ﬁ@bﬁﬂie eldhgu#déjlu@béé uﬁil(éibﬂflhé%slélodébﬁhhld% substituted
et hanaol gl ycer.ol 4 water and the |ike. Al
y

exWith Cont Ky InRartigtary 5(‘@3’3’5@%96@89%9% fcaquameé,rwgm'v

e e O A o S AT gomy o
exbydjb)é/blkbtbrmb@w@me?hﬂ rartituarty @&fb@)ymetgylmaamomgthyl Ci.
st%arﬁcca %‘W pca% é’a\%% ﬁx%%é%r”gw exanpl e %g%az}tsch
anain;get suluhnyzerd; brect-©fik randdndy mestiaytpted,3-2D, pardifrfethy)-3-CD,
RGOS L DB DBk VB D B RETBY RO Brc GRe -

{ eeRBbRYRANERAYRLYI LIOSAA of pameman@hyd@&wogwm -E0R2-HP-p-

art of ﬁreparlng dosage f Coati ngs can be present
an@D).nEheym mmedéatmeéotegloyélefi?*tnﬁﬁﬁawé@s athereimal lgast

ha%e%)é' ggkﬁlﬁt@ﬁﬂgsoqp?& <! |tf| g rwaltgr(ﬁ‘llfer@ﬁtegﬂoﬂﬁé L6k as, for
example, hydroxy- propyl and hydroxyethyl.

Compositions may also contain adjuvants such as preserving, wetting,
emulsifying, and dispensing agents; antimicrobial agents such as parabens,
chlorobutanol, phenol, and sorbic acid; isotonic agents such as a sugar or
sodium chloride; absorption-prolonging agents such as aluminum

monostearate and gelatin; and absorption-enhancing agents.
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25 ingredient is mxed with a solid diluent, and soft
gelatin capsules, in which the active ingredient is

worooedoansd h water or an oil, such as peanut oiPCT/USTPOF/CDI715

paraffin, or olive oil. Parenteral dosage fornms nmay be
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5o g kS8 ADeS o 8RBl Sah e AU Lo b e,
coeylplee of sau(bbpals wlhexh! arh |typ|cadiy$n9e<ﬂ aciarmotnts cbnom about 0.2% to

{ t I
Sor P gk a gy RIS Rl BB R orely oS pitiiaropn Bifkamyehgucing
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20 buf f eri g &giefated hatthej C)OrrﬂJ"o@ﬂGk bamtaSnveHﬁoH @aAibd

25 et nge@ﬁrallymmgyﬂped frbiheészrawg
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CyRBISIE A S oee R fokign e rEampRRYE: gaguscular
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not ewor
provide embod:ments of active substance in pharmaceutical compositions that

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/or solubilizers are R-CD, randomy nethyl at ed

(3-CD, 2,6-dinethyl-(3-CD, 2-hydroxyethyl-(3-CD,
wQ@z2dvpdewsg et hyl - (3-CD, 2- hydr oxypropyl - (3- CD apdr/{22085009715

car boxynet hoxy) propyl -R-CD, and in particul ar

2- padt 20pp FoPy P5Q, SIFGEBIEU QlaFPJtRﬂl By ufatheing einaiudingdigts of

et r?r? regﬁﬂf%ttgsm g&fﬂcﬁﬁédn’( |tYé4?1§ a@ts lutl ns
1% St iSRS SRR aBlsplusg

roxy groups are e
WI thnchudfrfgesremtlgwatqms amw@huaggds afoucbgs guleaas, gargles

hyd d
b S B  iS: ot G IL bl ooRIB R bRg, s Srues,
oe ”Wo@bﬁsfm@ﬂagm J@“'QSPemmdl‘t@‘lsagbmﬁsgIyemtns[ﬂrmambtsilhmments

agents such_as par.aben | or buta hen and

o o SRATAITSs SRR M il CUeRORS oA iste Efuisions
80$nurm@FHeaful§i@ns)a§ﬁépéﬁéub@@ mbmbm@%m@ |A@R8! @bt tdnafated
al um num. nonost ear at e @ﬁ’e g%el atin;

and
ab%ﬁg@qsﬁﬂseﬂﬁigms tgr@s\,@dzgf@gllabgmgsmns) extracts,
| F’Cﬂakéﬁ»a@'%%%aia%%ns Fl’ﬁt‘{é}e‘hbgg pﬁe@aka/no@@cgmtaahﬁc faphtRibfs,

are wel known in the art rrpes of I qu carrliers
10ar éO@@ﬁ'lPtf?Rﬂﬁ%t'qrﬁ Q! éﬁ"%‘éﬁ?&@@rﬁ%@saé%t#rtﬂsngoﬂtfp"?Hée'ease drug

Pr @RAMry s f¥eat é&BsélQr@&Q%Mb'n?el’iémal@'ﬂ-ﬂ‘lh%k@ﬁﬁs gredervatives,

di sper3| ohs. Conpatibl'e anti oxi dants such
rretcﬁyll”pgraﬁb@tﬁ daveripg apgNtsadibtion ageald. vRigeesEmtisiying agents,

sold lu%%ceut r-?wté | AU F QRS bh eufical %é‘ﬁ}ﬁﬁt‘éﬁ&ﬁ@ ners.

Phar conposi tions Bccor Ing to the present
i nmace“@newharmbam@atuécmbﬂtles eneluging the techyigiennny
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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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adm ni stered by oral or parenteral routes, including
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1-(3-{4-[4,5-Bis-(4-bromo-phenyl)-1H-imidazol-2-yl]-3-chloro-phenoxy}-propyl)-
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30 4-methyl-piperazine.
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the condition, type of synptons needing treatnent, the

route of adm nistration, 20 the weight, age, and
wa@enspzdoscondi tion of the patient, and the PCT/US2005/009715

adm ni stration of other nedicanments. In general, it
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and can be admi ni st ered
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20 enwafi@geﬁi ' NM@R (B0 Nﬁq&am%aof)bﬁs W%@W H)19. 86E{daﬂd 0,

for an adult hurran bei n nor mal WGI

Exar%l (@sJ =Gehrelthl 7000 edi hreBthiR ethotds I(I‘ue’l=e%tp 2H) 3.00-2.30

ma esaf é\{%% g@p(ﬁpt wer e obt ai ned on
ei t@:ﬁr%ﬁh@HS BrukngﬁDdel ) X40022—ﬂ'00 \WHz) or DPX500 (500

VHEEnerb Proaeaiited. The 15 format of the 1H NVR data
bebow (35{4-ANEBIsG3 b rSRbIdheh DA R AYYR1-D VAl Hebrot Hsnoxyi-

tetrametnylrSTrane rererence (nortrprrci Uy, touprTnyg

25 copropaiitd-methyl-piperazinee @ @hﬁotm)l [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
380  for CagHagBraCIN4O, 642.04; m/z found, 645.0 [M+H]*. "H NMR (400 MHz,
CDs0D): 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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Mass spectra (MS) were obtained on a Hew ett Packard
(Agilent) series 1100 MSD using el ectrospray

w0 oovspgdoson (ESI) in either positive or negatiRPET/USHA®009715

as indicated. The "mass cal cul ated"” (calcd) for a
nol ecul ar fornmula is 20 the nonoi sotopic mass of the

COTR8Ygn S EL IR AT AR 15 s U 02R) oo
( 2 aBalolybasrioothbse idasaribebamékample Wi ther apperdpréate sufdtduent

reaﬁtion m xtures were 25 | oaded on silica gel wthout
Exanple 1 Br O NN HNN Br /

51- (3-{4-[4, 5-Bi s- (4- bromo- phenyl ) - 1

H i_m dazol - 2-yl ] - 3- chl or o- phenoxy} - propyl)- 30

4- ERERTPIE i per azi ne. 37 WD 2005/ 092066

2005/ 009715 General Procedure 1. A
€R- chl or o- pr opoxy) - benzal dehyde.

Spr opane (2.55 g, 16.2 nol, 1.0

equ nas t%_a sol ution of 2-chloro-4-

hyd ybenzaldehde_TQLSﬁ_ﬁN_16.2 mol ) and K2CC0B
g, 32.4 mmol) in etonitrile (41 nmL). The

(4.
r 03;['{51: g?‘sﬁs 8{1‘6&5 ?P?‘f”g' fﬁ"ﬁ?gﬂ‘ %dxl']} ﬂfped]?ép{fpropﬁ% -methyl-

piperaxdeQuUs earth. The filtrate was concentrated to

10chﬁbnaésﬂem§%a‘$?peae B LN Gt Balla ol i bt S Rt v

af NMF@I 4olPHg, eb,eD): 0704343(d e558.81 HHJ, 664’@7 46|'(|m|\|WR) (74@5‘17 25

7. fm e, 731)2—(d4~/62§ 1. 7;900@%&68% 25, 8“'@ 4@9dt Jf @1)1 2H),
4 é%o(é 35%m 1&1}3,22?9% 38 726026t98 Hg 0, 2H)

General Proce ure
2 ChI oro 4 f3 (4 methyl pi per azi n-|

15 - VElarHE%p\?x - benzal dehyde. N-Met hyl pi perazine (2. 16

20

2-chl or o- 4- (3-chl or o- pr opoxy)
:\xm

1-(3-{4—[4,5-B|s-(2-chloro-phenyl)-1 H-imidazol-2-yl]-3-chloro-phenoxy}-propyl)-
4-methyl-piperazine.

MS (ESI): mass calcd for CogH2gCl3N4O, 554.14; m/z found, 557.5 [M+H]". H
NMR (400 MHz, CD30D): 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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15 benzal dehyde (3.19 g, 10.8 mmol ), K2CO3 (4.46 g,
32.3 mol), and KI (1.02 g, 5.38 nmol) were stirred

w0 moosotmes@nol (22 nl) at 90 C for 18 h. The reBCt/usm05/009715

mxture was diluted with water and then extracted

t hre@ RES W|th Et OAc. The conbined extracts were
dried SO4 iltered, and concentrated, yielding
t he |ch was purified by Method 1 to
afford 2 an 20 orange oil. "H NWR (400
MHz, GP3QD): HlO 3 (s (d J=8.0, 1 H,

7. 08o(d 2.0, 1 : OQ_(/dd J =8.0, 2.0, 1H)

NG RO n@qﬁ%’aﬁ SR N BN
1 (030%/4) 44\9@1 ﬁa-e(a%r@om phenyl)-1

H-|m azol - hl or o-

) rﬁ%'isrﬁﬂlcdpfobgpé-gﬁ heno 4ye}24 m/z found, 547.5 [M+H]". 'H

52 mhn foovH3: (:@3@95 f’WéTgi Qﬁf@§§l mﬁﬂwéé (PUAPPEYLF), 7.10 (d, J

benzal dehyde

1, ?%581|'d45k9r7dﬁ6r={)h§rﬁllz)5 éﬂﬁaﬁ@B:(dzl e ‘5@8@J 6.1,

T R R T S S e

mxture was purlfled by Method 1 to afford 22 ngy

%@EZ he title conmpound. M5 (ESI): mass cal cd 30
for Br2Cl MO, 642.04; mz found, 645.0 [ MtH +.
"HNWR~( 400 Mz, CD3CD): 7.62 (d, J=8.6, 1 H, 7.50
(d, 8. 0,, 4 7.38 (d, J=17.9, 4H), 7.12 (d, J =
2.5, OJ:8.7,25 1 H, 4.10 (t, J =
6.1, A 85 K_ab\g , 2.29 (s, 3

2.02 08 Hn 2H). 38 005/-092066 PCT/ US2005/ 009715

10 The fof | owi ng conpounds i n—FEkanpl es 2-13 were prepared

15

20

US h NG SRIANREH- (421G QUMIS H-PibAR? S )ﬂ)eﬁ%dotzﬁ%rbgy@gﬂ%rg-

1 with the appropriate substituent” changes
2 e!pewﬂne\ O NHNN1-{3-[3-Chl oro-4- (4, 5-di phenyl -

M8 (éi_;sfi};'ma?sswa)cdﬁl%re@ ICIRLOP¥ 4. 24-HBYOYd, 515.2 [M+H]*. H
p MR (400 MHz, CD40D): 7.62 (d, J = 8.6, 1H), 7.35 (d, J = 7.8, 4H), 7.13 (d, J
=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

o,

-(3-{4-[4,5-Bis-(4-fluoro-phenyl)-1H-imidazol-2-yl]-3-chloro-phenoxy}-propyl)-4-
methyl-piperazine.
MS (ESI): mass calcd for CagHzeCIFaN4O, 522.20; m/z found, 523.2 [M+H]*. 'H
NMR (400 MHz, CD;OD): 7.63 (d, J= 8.6, 1H), 7.48-7.44 (m, 4H), 7.12 (d, J =

40



10 M5 (ESI): mass calcd for C29H31CI NAQO, 486.22; mz
found, 487.5 [MtH +. 1H NMR (400 MHz, CD3OD): 7.64
W(Q(Zk]OSAMZ%(S 6, 1 H), 7.49-7.46 (m 4H), 7.35-7.261/U$1005/009715
(1 :25 1|—g), 7.00(2dd,J=8.7, 2.5 1
254 1(5@ [C 7 (g, 4H), 2140, (ddpJ 8§. 2 235 1(*1%] 410c§}4)/,= 0.108H),
(32 3 A2 033 dex C NN
H Nl\?—ij_@ 5%m?§0 %[83 %Zb(zécm or o- Ip;ﬁenyl) 1
H i m dazol - 2-yl ] - 3-chl or o- phenoxy} - propyl ) -

per azi ne M5 (ESI): mass calcd for
CZ%@@SKMO 554.14; mz found, 557.5 [MtH +. 1H 20

NVR (480 , OD): 7.69 (d, J= 8.7, 1H), 7.42-7.20
(m. 8K .12 (th_J= 2.5, 1 H), 7.00 (dd, J = 8.7,
2.5,01 H , . Q9 o= 6.1, 2H), 2.80-2.35 (m 1 OH),
2. 290s

2 2. m " Exanple 4 39 WO
66 gcwuszoow,@ NP0 NOH
1-(3- {4 [ 4, 5- Bi s- (4—n®t hoxy-phenyl)-1
H i vkdaz el > ]
b o185 Se s et O S AN Rz 2:v1k - chloro-phenogy):
C3RFBE U Amety-Biperazine. i z f ound, 547.5 [MEH +. 1H 5
N . - = ,
W90 oo SHARY ¢, F1 58 Shep e cheld pa7 ot '+

8. BIMR (400 NMHE) CDEOBSB 7165 (d) J= 8681 HYH)27-24.208m( &H), 7.2 (d, J =

103H%’5 ﬂggl)é/ 9&350%(@ %‘BDH}’OO@(?O 233/52(@1% 6055%’6 224 (2m Z(i-ﬁ 4.09

(t, J= 6.1, 2H), 3.72 (s, 6H), 2.80-2.35 (m, 10H), 2.29 (s, 3H), 2.05-1.95 (m,
2H).

Example 8

g

-(3-{4-[4,5-Bis-(3-methoxy-phenyl)-1H-imidazol-2-yl]-2-fluoro-phenoxy}-
propyl) -4-methyl-piperazine.
MS (ESI): mass calcd for CaiHasFN4Og, 530.27; m/z found, 531.2 [M+H]*. 'H
NMR (400 MHz, CD;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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Cl NN 101 ~ H1-{3-[3-Chloro-4-(4,5-di-p-tolyl-1
H i m dazol - 2-yl ) - phenoxy] - propyl } - 4- net hyl -

werpepemsane. MS (ESI): nmass cal cd for C31H35CI MEDPS2005/009715

10

15

20

5% 25, nfz found, 515.2 [MrH +. 1H NMR (400 Mz,
cD30D):)|7.62 ¢d, J = 8.6, 1 H), 7.35 (d, J = 7.8, 4H),
7.9, 4H), 7.10 (d, J = 2.5, 1 H),
®5 1H, 4.08 (t, J = 6.1, 2H),

2.80£2:%5 (0 1°OH), 2733 /s'N6H), 2.28 (s, 3H),

2.0 96 (m 2H). Exanp'i“ep?m NHN\--/ F~ N 20
1-8(3-{4-[4, 5-Bi s-(4-fluoro-phenyl)-1
H1'Lﬁgi{dqa,_<5LBi3=(yl_b]rorao®nbaylpa Hheezph 2§ epsHidrodohenoxy}-propyl)-
nmet yl@j\&Fl %ﬁé,am ne. Ms (ESI): mass calcd for

CIIPRYw HoNEGZer3 e 20; m z found, 523.2 [M+H +. 1H

NINIS Sé’@l@. NVals cAEBIIPIC, HxBRCINLO, $56 866m/Afddhd, E5H8{M+AF.
( szé, 7.12 (d, J= 40 WD 2005/ 092066
PONISR0889 BiFtry DDsOP)57.52 (§) = B.611FY, DO (G 2T, 411). G028

, 1 o= , ; ) Ji =2 8. , -
218025527 Sy 57 110 090 00 ) 598, g Mgy fa
E)S@Qr@l‘@, 2.70-265( 4‘{|‘|)N2\62.-2.55 (m, 6H), 2.25 (s, 3H), 1.92-1.81 (m, 2H),

1-(3% [4, i s- (3- et hoxy- phenyl)-1

H-1i'7?r§ ({.‘ié?éfh gr_@sl ] - 3-chl or o- phenoxy}

propyl) - 4-net hyl - pi perazine. M (ESI): mass calcd for
Ci%(}—l%%%mos, 546.24; mz found, 547.2 [MrH +. 1H NWR
(408 'Y cD30D): 7.63 (d, J= 8.6, 1H), 7.27-7.22 (m
2H) , =10 2.5, 1 H), 7.09-7.05 (m 4H), 7.00

(dd, 1 H, 6.86-6.84 (m 2H), 4.09 (t,
J="@ o B6H), 2.80-2.35 (m 10H), 2.29

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

MS (ESI): mass calcd for CaaHa,CINGO3, 560.26; m/z found, 561.2 [M+H]". H
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).

Example 11
Cl
N
|3 0
N \—\— //\N/
" "
1-{3-[2-Chioro-4-(5-methyl-4-phenyl-1H-imidazol-2-yl)-phenoxy]-propyl}-4-

methyl-[1,4]diazepane.
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wokoosiemzol - 2- yl ] - 2-f | uor o- phenoxy} -

5

10

15

20

Exanple 8 F 0 N 1110 N 15 ~--/
1-(3-{4-[4, 5-Bi s-(3-nmet hoxy-phenyl)-1

propyl ) - 4-net hyl - pi perazine. M5 (ESI): mass cal cd for
03 MBEFN! 08ass5B0cRipy Cagtis1 EdUOd 43832, m/z[fMuhqj 4439154[MNWR 'H

o i T SREChi00) 041 Y4220 T 3577 Y. JgBud 2,
(2t 7.96&)(?56 (rh, 28)—07 4:87234) (b5 2HOH) .297. 802, 39), ?rfe (@, DEN8.7, 1H),
2 B RSBty B s b 2 PE 2 o T AR, gy o0

N\ {m, dH), 3- 5{541 74 EwBHZ (4-brono-phenyl) -1
H 1 m dazol - 2-yl ] - 3-chl or o- phenoxy} - propyl ) -

4-met hyl -[ 1, 4] di azepane. M5 (ESI): mass cal cd for
C3gki3hBle2d MO, 656.06; mfz found, 659.0 [MtH +. 5 1H
NVR (400 MHz, CDSO)) 7.52 (d, J= 8.6, 1H), 7.40 (d,

J—76 4H) 7C'28 J =8.6, 4H), 7.02 (d, J = 2.5,
86 4.0, 1 H), 4.01 (d, J = 5.0,
62255(m 6H), 2.25 (s,

2181( N78-1.69 (m 2H). 10 Exanple

1o oo N NDN\\)

2-{3-Chloro-4-[3-(4-methyl-[1,4]diazepan-1-yl)-propoxyl-phenyl}-4,5,6,7-
tetrahydro-1H-benzoimidazole.
MS (ESI): mass calcd for CyoH3:CIN4O, 402.22; m/z found, 403.4 [M+H]". 'H
NMR (400 MHz, CD30D): 7.82 (d, J= 2.2, 1H), 7.67 (dd, J= 8.6, 2.2, 1H), 7.09
(d, J=8.7, 1H), 413 (1, 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).

Example 13
cl

QE@OWNQN/

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

MS (ESI): mass calcd for CooH31CIN4O, 402.22; m/z found, 403.2 [M+H]". 'H
NMR (400 MHz, CD5;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 (t, 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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H Nomi  1-(3-{4-[4,5-Bis-(3-nethoxy-phenyl)-1
H i m dazol - 2-yl ] - 3-chl or o- phenoxy} -

w@eapwddest- met hyl -[ 1, 4] di azepane. MS (ESI): neBGT/US1008009715

5

10

15

20

25

30

for C32H37ClI NA03, 560.26; m z found, 561.2 [MH +. 1H
15 ByeRl€400 MHz, CD3COD): 7.66 (d, J= 8.6, 1H),
7.30:7.23 (m 2H), 7.14 (d, J= 2.5, 1 H), 7.11-7.08

(m 7.02 (dd, J =8.6, 2.5 1H, 6.90-6.85 (m

2H) 'S4~ 2N (t = 6.3, 2H), 3.75 (s, 6H), 2.83-2.78

(m 4H) )| 27" 0 (m 6H), 2.37 (s, 3H), 2.04-1.95

(m Z), g ‘ 2 20 Exanmple 11 ~ ~cl NH
N NU 1-(3-[2- Chl or 0-4=( 5- et hyl - 4- phenyl -

H-i m dazol - 2-yi ) - phenoxy] - propyl } - 4
metthlylethyt443-48-artpdre4-pt2nWS-R 0106/ @8R gi61 H-imidazol-2-yl)-

CoSPETCRRI NP 2t funa. 436, 5 [ MH + " H R

(400 3t~ MeBOBODeridin-84)Hchpah-t=0R. By a tefhxing/solitiopdd ,1 M+iAlH,

7 380 3 i g mEigs B b sod sitign Py ol

J piferinedrdpiordc 462365, (1M6 ri:nﬁl-)) Th:é r@éotﬁdh mB&H)re vAsIBated
839'%% ’t'lézzi gqldlélq\f%ﬁft SHWP f\lpzﬂ% cgol{ng t@ﬁ) °C (Nater (175 mL) was

| Ora@déd EM%aﬁﬁ&lﬁWFea[cﬂio#hﬁ)tt@ré&@@l%llowed tohwarm to rt over 15 min.
tetra

|
. Bk sBiient b Gamisclaeoy Cfed 10gt ca NBPH (1.5 mL) was added

Ci%gﬁﬂﬁﬁzwgn wﬁﬂﬂmé% rtrdvérflglﬁrﬂﬁi thé%xﬁ:ré Méb']céoledh’b O%nd
(_ gnae V\@tqr 4:§ was ggdegq dlhg resugaryt mqm)zg wag ailg\svgqj to yarm to

&t Qer 480, aRd %s%hérﬁﬂl(éﬂad MBhgh & paf of SiatdhhcectisQ3irth. The

filtrate was concentrated, and the residue was purified by Method 1 to afford

1.9 g (100%) of 3-(1-methyl-piperidin-4-yl)-propan-1-ol as a yellow oil. MS
(ESI): mass calcd for CgH1gNO, 157.15; m/z found 158.1 [M+H]*. "H NMR (400
MHz, CD;0OD): 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.

B. 4-[3-(1-Methyl-piperidin-4-y)-propoxyl-benzaldehyde. To an ice-cooled

solution of 2-methyl-4-hydroxybenzaldehyde (722 mg, 5.3 mmol), PPhs
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
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 C1gH23NO,, 261.17; m/z found, 262.2 [M+H]". 'H NMR (400 MHz, '
CDCl3): 9.85 (s, 1H), 7.80 (d, J= 8.6, 2H), 6.97 (d, J= 8.6, 2H), 4.01 (t, J= 6.4,
44



1.96 (m 2H), 1.86-1.80 (m 6H). 15 Exanple 13 <ci C
NN HNN
WQ@2¢03/0hbor o- 4-[ 3- (4- net hyl - [ 1, 4] di azepan- 1- yl PePUSPOXY0I715
-phenyl }-4,5,6,7- tetrahydro-1 H benzoi m dazol e. 20
VB JHISR)B4-2v82 $meaHk a.z‘:'oés, BRI H3AZC! M8dAm, 461, 221-1r69%2(m, 2H),

(&P ANty 25 5T 1 s

J B. 7-M&h@-4-13- H)methv95 (ibhed\#—%tnﬂuorahi)eihvﬂ1H0mﬂdaﬁl $1y1)-

3 o TIROubED SEHRIsT0 IS AiFpRred

5F3(ésl‘djesb|r|bed in General Procedure 3 with the approprlate substituent ohanges

1- |- 4-{ 3- 4-(4-pheny| -5-trifl th
ﬁ@éﬂﬁaaz@%s#w%ﬁ oINS G R bl Fe 4 Tl 'H
3 (NmREL by MHM, @‘530111 nmoyﬂ 53 Qﬁozn@n?%zw 44 Trﬁ @H 6.91 (d, J=

refI UX]| ng sol u (40 1) THE (30

mL)2-Sald ) a@@@dda,rép\ﬁ 55@ 2 %1 ‘&rpﬂé'h J&t6- M%dic&% -2.89 (m, 2H),
Pi REA} i BEPIOPS A)iskh) a8 be.AGh Qn GH) 11.68-17P | 4H)N§ 51- -1.28 (m
reaction m xture vvas heat ed 3 h "t hen cool ed

10rt SHYpon further cooling to O C, water (1.5 ml) vvas
added slowy, and the reaction m xture was allowed to
warmto rt over 15 min. 10 The m xture was again ,
c odlhedoliawiog CpmandndsOitn ExgmpiesOH- ei wWererblepaess! sigprocedures

e elopEER e FRGtE § e Tl e dipToletd Hipruent

Thehpegad.t ant mi xture was aIIovved towarmto rt over
18 h, and was then filtered through a pad of

di at omaceous earth. The filtrate was concentrated,
andExahple €51 due was purified by Method 1 to afford 15
1.9 (1009 of

3- t hyl -opi peri din-4-yl)-propan-1-ol as a yell ow
oi I3 (ESI }=mass cal cd for COHIO9NO 157.15; niz
found 1%8.; 2 1H NMR (400

Fsc” N
H N—

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

1-methyl-piperidine.

20 MS (ESI): mass caled for CasHarCIF3N3O, 477.18; m/z found, 478.3 [M+H]". H
NMR (400 MHz, CD3OD): 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
Cl
FaC IN\: 2:> o
N .
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MHz, CD3QD): 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
W(2H)05/092026L .12 (m 5H). General Procedure 4. POI/Bs2005/009715

3-(1- N@thyl pi peri di n-4-yl)-propoxyl - benzal dehyde.

To (- Cdarad-Bam et 43 fiugrometnyphenyi)-1 Hrimidazol 2}

2 g drdyionbspgRbdstyde (722 g, 5.3 mol).

resin 2.2 ¢, 4 mmol), and

3- Mﬁ(’fﬁlh)ﬂhaqmqaé}dlfdr stlthgﬂ?“fs'\?qQ d@érﬂ()lﬂdt fquBe349gy4 [9+8]". 'H
TR R 0 o, B 30 bt o -

5 r eaxfi; i b, G1OX (dd; @ 28, 26| dvipd.A%(t25=\6d, rAH) 02 98- 238l (raeadH),

3 2ebacyene B4 ) BT oH G PR Loan Vi ADe B

thegg times with EtOAc. The conbi ned extracts were
dried (Na2SO4) and concentrated. Purification by
Met hod 1 afforded 578 ng (40% of the desired
al geayge- 1S (ESI): mass calcd for CL6H23NO2, 261.17;
mz found, 262.2 [MrH +. 1H NWR (400 MHz, 30 CDCl3):

! 7.80 (d, J = 8.6, 2H), 6.97 (d, J =
(t, J = 6.4, 44 WO 2005/092066
5 2H), 2.84-2.82 (m 2H), 2.25 (s,
( 1.71-1.69 (m 2H), 1.41-1.37

SRR LT _
1- Met hyl - 4- H3- [3 msthyl--nyI-5-tr|quoroneth\/I-
101 Him dazol -2-yl)- phenox propyl } - pi peridi ne. The

ti E %ed | n'l@[él( 35- ?‘Ehlo%lpr@nywﬁ?nﬁﬂﬁﬂ)aiiﬁqnda@oﬁ§ yl]-phenoxy}-

des neral Procedure 3 wth the appropriate
sub@wtmemeﬂwhmng@énelvs (ESI): mass cal cd for

R st e Qmpn o by Wi agp e

AHNMFS (49D Nidz, QB;0R): 36117 6 mf538l? T-8R17.30 (e, 8H, 7.975d, S=

15H)2 }_ﬁféz&izgi]d 7 %2%%34 st%é'@bH 2{%@@%2(%%)
(n2 4A7H%, 3H), _2:126](5,23]4)( fh06- 1],955rh=|) 2H)rh1e86 dla6owm, @), 1.57-1.17 (m,
cog@gunds i n Exanpl es 15-25 were prepared using

dures anal ogous to those described in Exanple 14
vvith the appropriate substituent changes. 15 Exanple

Example 1% N

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

20

propyl)-1-methyl-piperidine.

MS (ESI): mass calcd for CogHz1ClIaN30, 471.18; m/z found, 472.3 [M+H]". "H

NMR (400 MHz, CD50OD): 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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H 4-{3-[3-Chloro-4-(4-phenyl-5-trifluoronethyl -
H i m dazol - 2-yl ) - phenoxy] - propyl } -
wd 2008dpbe pi peri di ne. 20 M5 (ESI) mass cal cd Pm/Us2005/009715
C25H27Cl E3N30, 477.18,; n12 fo iMH—I]+
NVR-Q B E3N ZHicR By s 36344, s@ft.@z@m H), 8477, a4 neH),
3H)1. 841 %3 (1\0,'41—}},—1.48 1549 ,I-@Hz)j 01 (dd, J =8.7, 2.5, 1
H, 4.05 (t, J'= 6.4, Zg—l), .92-2.85 (m 2H), 2.28
(s, 3H), 2.07- 1 98 (m 2H), 1.88-1.71 (m 4H),
, 1.40- 1.22 (m 3H). 25 Exanple 16 N
FB%&S%pﬁl % 45 V\D 2005/ 092066 PCT/ US2005/ 009715
[ 3>Chl oro-4-[5-nmethyl -4-(3-trifluorom
~ 9\ H i ni dazol - 2-yl ] -
phenox t hyl - pi peridine. M (ESI): nass
cal cd for C28H2RCIF3N30, 491.20; mz found, 492.4
" [MrH +. 1H @NWR (400 MHZ ): 7.97-7.87 (m 2H),
5766754(m3l—|) 710d 525 1H, 6.99 (dd,

(-G ot Bengl i RS 5o Yo
éH))ropld )88mbt R0 ppryidiée) , 1.59-1.21 (m 5H). Exanple 17
o M (bt SBled Br oo G0 455 Vi 9unsh ASBRYMAT". H
H- lemj Mﬁrzyb]}g@m;waw 54 (m, 3H8 7.42-7.37 (n; zcrgl Z gs (d, J=

1025 3% g b B8 ket 8 2, P F i

75575 qTw 3082 §Fm e
(4Qstl\<|§|,23Hf?m, 3y, @los 1 34 (ineH3H).85-4.6%2f - 49, ( M6-1119 (m
H)BH;' 07 (d, J =

Example 20

Iz ,z

N_
15
4-(3-{4-[4,5-Bls—(4-fluoro-phenyl)-1 H-imidazol-2-yl]-3-chloro-phenoxy}-propyl)-1-
methyl-piperidine. ’
MS (ESI): mass calcd for C3oHaoCIF2N30, 521.20; m/z found, 522.2 [M+H]". 'H
NMR (400 MHz, CD3;0D): 7.63 (d, J= 8.6, 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, 5H).

Example 21
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15 2.5, 1 H, 6.96 (dd, J =8.7, 2.5, 1 H, 4.03 (t, J

= 6.4, 2H), 2.91-2.82 (m 2H), 2.47 (s, 3H), 2.26 (s,
WER)05/022006- 1. 95 (m 2H), 1.86-1.66 (m 4H), 1.BFrUSHE5/009715

(m 5H) Exanple 18 C C NN H 20

4- ( 3- 4-(3 - Di chl or o- phenyl ) - 5- net hyl -

Him dazdl - 2Ny - 3- met hyl - phenoxy} -
propyl) t| dine. M5 (ESI): nass calcd for
C26M4 NSQ\ 4 NL_418; z f d, 472.3 [MtH +. 1H NMR

(400 CDBOD): 7.59-7\5% (nn—2H), 7.37 (d, J = 8.3,
0-7.27 25 (m 1 7.84 (d, J = 2.5, 1H)
%‘@8"0%2%&%@%”B%ﬁﬂ&%%m%@ﬁg 52/”3316“2'9%30

2I—prop2I Aenéthyl-@pgridiae.44 (s, . 2.26 (s,

Zﬁééﬁ a@Sfé'@déPré%ﬁéN7é%%ﬁﬁ% ilqéﬁﬁ@ %43‘% M'lh]* 'H
5 4- NIBHY BOOMVEE, CCB,(BY): (42l ded.phtly I7)2757.n8t(my RH),T7.10-7.01
H i i -2yl ]
AT Sty = B 2 H1e6 578 S ) 21 A2 bl 563 8H)
IRy dooh e i), i e
SHH) ﬂ‘t?619D3m3 H10 2.5 1 H)m, 6.95 (dd, J = s.g],
2.3 1H) 4.01 (t, J = 6.3, 2H), 2.90-2.81 (m 2H),
2.43 (s, 3H) 225(s 3H) 2.05-1.94 (m 2H),
10 1 BXAMPER2 m 4H), 1.46-1.19 (m 5H).

:m}

-(8-{3-Chloro-4-[4-(4-chloro-phenyl)-5-p-tolyl-1H-imidazol-2-yl]-phenoxy}-
propyl)-1-methyl-plperldme.
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

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

1H-benzoimidazole.
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wokioseazol - 2- vyl ] -
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10

15

20

25

Example 20 FCO N O NH-~ N 15 F
4-(3-{4-[4,5-Bis-(4-fluoro-phenyl)-1
3- chl or o- phenoxy} - pr opyl ) - 1- PCT/US2005/009715
msthyl |per|d|ne I\/B(ESI?: mass cal cd for Y
lF2nges caad for G- G INQu AB7 . 2522/ 2fo[ine 88,3 fvHH]'.

N“/ﬁm&ﬁ%% RGP, 90 03 L o7 5B e - L5307 642

8,8}—25 AHD4.01 (t, J=6.5.2H), 256-2.85 0d,-2H)83.64r8.5@ K, 2H),

: é%g((sé %QF)W ?l)%% %Eégﬂ-pﬁé 0B b00s, 085066
roT) US2005/ 009715 O

5- Bi s- (3- net hoxy phenyl)-1
H-Szfﬁié‘ﬁ 42_yI]-3-chl oro- phenoxy} - -
propyl)-1-met hyl - pi peridine. M5 (ESI): mass calcd for

C32H36CI N803i)545. 24; nlz found, 546.2 [MH +. 1H 5
\WR (40 ): 7.62 (d, J = 8.6, 1 H,
7. 1N(m ~10-7-681 (m 5H), 6.97 (dd, J =

8.3, 2.5M1 H, M~ 2H), 4.02 (t, J = 6.3,
oH). 3.71 (s, 6H), 2. 781 (m 2H), 2.25 (s, 3H),
2. 85343 Chigrmy4-EHnethyl-84rapyroHiimidazep-yl) phemosy] TBoryl 1-

4% %@ p@%@ﬁtefﬁ ?4 cCIhI orNo- prl?e:lyl )-5-p-tol yl -

H M8 (b Im2ssyddledoioe BastishCIN;O, 389.22; m/z found, 390.4 [M+H]* H
NMR (400 MHz, CD30D): 7.51 (d, J= 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).

Example 25

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

MS (ESI): mass calcd for Co1H3oCIN3O, 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).

Example 26
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propyl)-1-nmet hyl -pi peridine. M5 (ESI): mass cal cd for
C31H33C12N30, 533.20; mz found, 534.4 [MtH +. 1H 15
WORMRSO066 MHz, CD3OD): 7.62 (d, J = 8.6, 1 H),PCT/US2005/009715
749741(m 2H), 7.36-7.28 (m 4H), 7.20-7.15 (m
J =25 1H, 6.98 (dd, J =8.6, 2.5, 1
J=\6.3, 2H), 2.91-2.83 (m 2H), 2.35 (s,
87-1.97 (m 2H), 1.86-1.70 (m
5H)\__go nple 23 Cl aN N H
2{2 Chl or o- AH-[3(1 rrethyd> I partdi n-4-yl)-propoxy] - ph
enyl }-4,5,6, 7-t et rahydr o- enzoi m dazol e. 48 WD

5895@%%%%%}{ V%qulrﬁé}ﬁy?ﬂaﬁ (3-MRybloploihy rb?%ﬁg FHefidazol-2-

NNRI](M\@oowthchmp)endlmese (d, J= 8. 6 1 H, 7.02 (d,

Thé gomé[ﬁ@d v&%@%g&%@ from 23 {p§\h§| 4 E24 mégw quéﬂ‘gif‘ Aioxy)-

52 Z%Q’IC(XS] b@Hialdedyds- usjr@nemodgsymlancsmoxe@@scqnuedm@eneﬁal

TRt 3° M [reithestait O RatbA R R T 5 e founa

rret4mtl4- [Mpit.i tH N®MR (400 Bz (ESIQD): meass7.8al(exl 2HNr7.63-7.51 (

oo Rttt 760,808 5 IOy HE 8800 1 da 37 jM’%m_

2 8,1 11¢rh),.2H9, 885 (m 2H), 9511324 1H)-,|)2,7842@a i, 2HY, =47 (s,

105 3¢ 2@6@-&%@5%@6"@@ 380340 b, i 15 127@51 581k, 2+).

184171(m 4H), 1.67-1.57 (m 2H), 1.49-1.19 (m

5,094 J=17.3, 3H. 15
xample2

IZ

N___

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; (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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Exanple 25 c¢ci N N- H
4-{3-[3-Chl oro-4-(5-ethyl-4-nethyl -1
wokoosiemzol - 2- yl ) - phenoxy] - propyl } - 1- et hyl pi per/usiong009715
.20 M5 (ESI): mass calcd for C21H30CI N30, 375.21; mz
f o(if6dp) F761 drapiye sphid, whith WRARUSIDGIthviL furtl:@@@@ymcanoaz MS

(d éE%ly rga%g Caloqtgdr CZS%@N§ 25})‘172 1z fol%g ‘26§ 43t A9 rtrlule'

2H§4oozv|az COCl,): 848 (&, J2HD.3, 0B, 38), (7577 @id) J =28 .682. (351H 6.80

(e gy 355035 117155k 456 2y 755&%&%@%% =4
520@5:)’20198@% PEY/ 129G/ @0 2H 0. BMOFéﬁQnNZHi O-( N

1- Met hyl -4-(2-{3- mathyl 4-[5- met hyl - ~-(33 trifluorom

et BgneighErggedure &y j nj dazol - 2-

vyl B- BB0axVemel BiesidinRLRESiofbR8-pyfillihs-LFBAHBEY RESTo a 0 °C
prepar ed Trom

2- ﬁ@lumn ole-{P{{-methut-Riperigingeyi-arapoxylynietippnitee (640 mg, 2.47
et WLmSS@éﬁLég WEI? wadSidadd T’ fOlqﬂ@Ai' 1] ﬁ%xatn%st(ﬁgé‘?nL, 3.70
I'n nera M5 (E . nmass

descri _ Procedure 3.
10 cameab!f drop@REHI0FEINBORe WHBIVaRedrip #t dnglsttired fa74 hqgcomplete

5ty R0l RT3 4D By,

( stirfingdfor 3. @5 thedsolwlion viis3euRalizediwiti) satd. d-NatQQs, @ityted

21y 3053, J Mopfiyy 8l (18 A et ShoPad Buufita oo

5Hnin. 17190 rélacliBn (vas extipcted vi-AHER (8 m502H).). anoaharqohemaﬁ

15 c ext%ctstgre (’j\lriel\(lj (NaS0Q,), 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 CysH2oN20,, 262.17; m/z found, 263.1 [M+H]".

'H NMR (400 MHz, CDCly): 9.87 (brs, 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-methyl-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 CoqH2sCIoN4O, 458.16; m/z found, 459.3 [M+H]". 'H
NMR (400 MHz, CDClg): 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, J= 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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H 5-[4-(3,5-D chloro-phenyl)-5-nmethyl- 1

H i m dazol -2-yl]-2-[3-(1-nethyl -pi peridin- 15
wa@20050960poxy] - pyri di ne. General Procedure 5.PE&I/US2005/009715

6-[ 3- (1- Met hyl - pi peri di n-4-yl)-propoxyl -nicotinonitri

e. To a stirred solution of

3- E% fed - pi peridin-4-yl)-propan-1-ol (5.0 g, 31.7

? I'n DNF (200 nL), was added NaH (60% 1.73 g,

) portion wise. Once the initial 20
ence had sub3|ded the m xture was heated at
th was cooled to rt. A solution
of 6- chlo apf CON on%o g, 28.9 mvol) in DW
(20 nm) waspt hen added and/t hg_m xture was stirred for
16 h before quenching wt turated (satd.) aq.
Na m - e nL at e
Fopted-Gipriab el Pt bl PO st 1 P EL st BioetBh-ay-

5 af p@pdx@-fiyridgeof the 25 product The filtrate was

co ce ated to t econd . q

B Brisndiaoden et b Retloraf B Biendnes 45 ety w
Com’mm otMHgl(\ZICFa 6940@(65% VQ@@’:BSO?)B@@WB 11 (m 1H) 761
PCT/ US2005/ 00971 ({(m ﬁ e solid,

LS LI BT A2 a0l i 680 G g i ey I8, 285
ca 1 [P -2l (916RE) foomd,7 74 [ Mebl1ta6 (m,
b%@é@@g@%%@f 48'(?3 dd, J —02@3, 3.8, 1 (m

10H)4H77 77 (dd, J = 8.6, 3 1H), 6.80 (dd, J = 8.8,
0.8, 1 H), 4.34 (t, J 66 2H), 2.96-2.82 (m 2H),
2.25 (s, 3H), 5 1.02-1. 68 (m 7H), 1.37-1.34 (m 2H),

0. B%MP®LPy m 2H). GCeneral Procedure 6. B.

438

- pi pe n- 4 yl) - propoxyl pyri di ne- 3- car bal dehyde. To

a p,d \ 6-[3-(1-nethyl - pi
perldln 4- -nicotinonitrile (640 ng, 2.47
nmol) in dded 1.0 M DIBAL-H in

g
hexanes (3 'dropmﬁse The nixture
was warmed to rt and stirred for 2 h (conplete

TLY3-(vMetrpirenigis- dauar@aowyhii&mﬂtmwe@ twuoromemyl phenyl)-
15F2§ﬁ4mﬁﬁ90ﬂ2¥%gﬁﬁlﬁ% stirring for 30 mn the solution
s

was neutr al atd. ag. NaHCCB, diluted wth
sa{hﬂ NMfy (4090 Han® Retadishs Gillmss At (qr 50 1H.)8. 1&Rd 3 (m, 1H),

I & Al
ot Skl ity QIR TRE L a ORC e S R
exﬂﬁadt s/=v®|8e2ld} |2éi9 QIQZZSOQH) Z. 541t erfé‘d) 248d(s, 3H), 1.95-1.69

co C i r.ud product, which was
?ﬂbd 3gk%¥ﬁ gqué§5 %A%’gyé ng (92% of a

: QOcoIorIess oil. M (ESI) mass cal cd for C15H22N202,

26Exambl z found, 263.1 [ MtH| +.

o

Iz
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'H NMR (400 MHz, CDCI3): 9.87 (br s, 1 H), 8.53 (d, J=
2.3, 1 H, 7.98 (dd, J= 8.6, 2.3, 1 H, 6.74 (d, J =

W@2@5/092069 , 4. 34 (t J = 6. 6 2H) 2.78-2.26 (PqgT/B8D0p5/009715

2.19 20 3H), 85162 7H), 1.35-1.16 (m 4H).
C. 25[3[ - ghﬂ mpq;rﬁjnbﬁo/l p}ﬁ@@g)qyj 5551‘1*1\;&’[%5“4-'(14 trifluoromethyl- phenyl)

H q%gl 3-(1-net hyl - pipe
ri gllmn g&ﬁcﬁ%é‘{? -pyridine. Preparation by the
nme MWHéﬁ@ﬂ Mibtzd CDECls) G aer(lad s, FPH)OSEG&KI@XSS 1B $g2 (d, J =8.6,

car BEERT 1 78 By SO B s TR eV barbg 2

5t he 6.6,t3H), 2BBRDERI(M, 28), WS4 ESI3H), 286 ¢s,c3H)c d.9Bor.68 (m, 7H),

10

15

20

25

4 N4O, 458 und, 4593 MiH +. ' H  NMR
(4655%1%& (1Rpeil ) - 3‘%(?32@[? r’-’hg . 8. 4% (?] 1 H,
12(dd J:86 2.3, 1H) 762(s,2|—|),7.24(s,1
81 J =86 1H, 413 (t, J = 6.6, 2H),
2. Esam.@'e 1(m oH), 2.52, (s, 3H), 2.25 (s, 3H),
1.92~1.68 (m 7H), 1.41-1.36 (m 2H), 1.29-1.23 (m

2 O Conpounds shown in Exanpl es 28-31 were
pr epar si pg—xet hods simlar to those described in
Gener al !Procedwe™~3, with the appropriate substituent

changés. E—%l WD'2005/ 092066 J2CT/ US2005/ 009715  Exanpl e
28 CI NO NNHN 5-] -Chloro phenyl)5methy|

pr %E%%}Z\/'O%Q/Z.pﬁq%'gln %75' %Pééiqurgng IS\)FI Iggtrlﬂ 59ro¥nethyl-1 H-

Co4890 1 phe0; 1z found, 4254 [I\/H-H]+ 1H NWR
400
& W8, G i)t rar oeladfor @z@zaw@w&?ﬁ Sz Towi0 245 A . M

%F%e MA¢@b NIz, érgbelsﬁ 855 é'd( H=o2. lé-') 3 (8t1, S, Jgﬁs, 280 1H), 7.54-
1, @g41rrv§H§rﬁ8m J=184521hi 2631 th J= ﬁes ) 283l EnoRH),

| 225, (s, 3H), 1.91-1.68 (m, 7H), 1.41-1.36 (m, 2H), 1.28-1.21 (m, 2H).

Examplé 32

e

H

1 -Methyl-4-(3-{5-[5-methyl-4-(4-trif|uoromethyl-phenyl)-1 H-imidazol-2-yl]-
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).
The reaction mixture was partitioned between satd. aq. NaHCO3; (30 mL) and
CHCI3 (60 mL). The organic layer was dried (Na,SQy), filtered, and

53



F3C\ NN H 2-[3-(1-Methyl-pipe

ridin-4-yl)-propoxy]-5-[5-methyl-4-(3-trifluorom
werdoghopbenyl )- 15 1 Him dazol - 2-yl ] - pyri di nepC/BsNMD09715

(400 MHz, CDC13): 9.17 (br s, 1 H), 852(brs 1H,

8 tGr@n1ratgdm Purlﬁlegat,lon By Mgihz)dguaf(f(mjeq T mg (497 ?)f81836( ()5

1 's_gljj_ I%égE%B ggbgléggmgtgm @Fﬁgo.ggﬂf} f?ér,\@:ﬁ%1,.§l[l\)?’ﬂH]*.
i 28_|\(r\$R /HH)MHg 95)013%47(0111 JH—QB 0.844HY,.7367 (du, Jé:H)B 2.3,
2085 Gobistl Heth BdBoBTbaSHIE: 72556 2. Rabiaia . oI 229
5pe(g<@H)1 A0 y1)9Pre Ny ] - 5h[5 lrr;%t hyl

- 4- -trlfluoromathyl o
H BriSdls$-4 Methyl-piperazingt - QXK ik ooév

9 §&nﬁ)gund5wa§- p@j)aréﬁ @@th(eh’hetiﬁod Heb&nbe% nlzae(n@ral roce%u@e 6 in
6 ggarpgle 2]7 u:sngg §-[344 H)ethyd pg{gerﬂm 1jy p’goaog @lcogp.ﬁ)n itrile (486
2. ' y
g@ i 8?%?-&5\ a?;'dh ORA BﬁaAL( Biin %'él)(anezsl_&)geig(rﬁg B smol, 1.5
10 2|—93qU|E>(a?qjlf|@atnn b){\l\/l@thq:tgbai{plﬂem22§ mg (46%) of a colorless residue.

I +5
cr V5 et R Gt Doy, 260 BRI DL bR M 5'n
(ESMR WHZADBGM(QQCMHIEWF%MOS! szasmH 18,06 fastudd; 8.6,
44 0
2.5 iy EE e 7 ol L s 3@%46%5%34 whezzg
(m8HBIN03-6.98Yn(@H)J = 8.6, 1 H), 4.31 (t, J =
15 2H23’. 1%M%§fv€4§§'-{é-r|]%-m%mw-4-(4—trif|uoromethvl-phenvl)—1 H-|m|dazol-2-vI]-
pyridin-2-yloxy}-propvyl)-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 CasHagF3NsO, 459.22;
m/z found, 460.4 [M+H]*. "H NMR (400 MHz, CDCls): 9.86 (br s, 1H), 8.51 (s,

20  1H), 8.09 (d, J=8.6, 1H), 7.84-7.74 (br s, oH), 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

F4sC

5

\—\_/—\

1 -Methyl-4-(3-{5-[5-methyl-4-(3-tr|fluoromethyl—phenyl)-1 H-imidazol-2-yl]-

25

pyridin-2-yloxy}-propyl)-piperazine.
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 CagHagF3NsO, 459.22; m/z found, 460.4 [M+H]*. 'H NMR (400
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15 2.25, (s, 3H), 1.91-1.68 (m 7H), 1.41-1.36 (m
2H), 1.28-1.21 (m 2H). Exanple 32 FBCNO NNC H
WORMds920Bd hy| PC / $2005/009715

-4(3 {5-[5-nethyl-4-(4-trifluorometh y - phenyl ) -
.Mhizj&[mlszgw] (br g01H), 8.51 (s, 1H), 8.14 (d, J = 8.6, TH), 804783 (br

pyr| y | pegazi _

o b eyl BRI %pr'é‘gox f 26 A5 371257
(ﬁﬁhHSHp@tﬁmo(lsnBIH)N@sw plgér{ar ebll )by the mat hod descri bed

in General Procedure 5 in Exanple 27 using

3-(4-net hyl - pi perazin-1-yl)-propan-1 -ol (1.0 g, 6.32
5 mrekampf094 sodi um  hydride (379 ng, 9.48 nmol ), and
6-chl oroni cotinonitrile (876 ng, 6.32 nmol). 25 The
m xture was partitioned between satd. ag.
NaHCOR._ (1B ) and CHC13 (60 nlL). The organic |ayer
was dried(Ns @ filtered, and 53 WD 2005/ 092066
PCT/ US2005~0097Y concentrated. Purification by

Met hod 1 af fHor ded ng (479 of a beige solid. M
(ESI): mass calcd for 4 0, 260.16; mz found,
261.3 [MrH +.  1H NMR ( — CDC13): 8.47 (dd, J=
2.3, 0.8, 1 H, 7.77 (dd, 3="8.6, 2.3, 1 H), 6.80 (dd,
J Z.(8-{8[4 Q- @hlzolo-ldhe?% Glnkeéthyl 1H- rmlﬁafbl 23 phehoXP=Eut@dp 1-

(m 2.01-1.95 2 B.
6- F@IQSEJBDWF'HWB pi per azi n- | (m- 28,8

- ylc\) 33r40(nqwdhvpybemm - @@bmlb@abmﬁne T 80 @gm@(wmof 4-
par ed met hod described 1 n Gen

10 pr @Cg‘@lnyé-p@qnﬁm A,;xlé—,bpﬁta@ el Qsi4ng 4 37 mmol), 3- hydrcl)xy benzonitrile

(?Séé ey hyholi 8] &infold polymer suppor’(ed PPh (2. 30 8. 73
op ox'¥ ]-nicotinonitrile (486 .

1. mnmlanTAﬂ_ 4Q mLheraagded Q"smrcmyl azo rwate 11 E m 873
eq}'HrNaI ?rp ?Wlsfe' Gitdr @ mé Wd??%a% flﬁgfe@raqﬁdco%%ént@e& 469

a Co [ ess resi : mass cal cd
cmunflcmoa by M 8had ;] afrfxozdefdo&l.ﬂfﬂjmgzééwo?o{ aellow oilt WSMEQI)

(4 9
15 %%gﬁ/g%rcgd?é?% b %\Pg é?é% g ﬂw/ﬂ_pounﬁ 6@7?2 ﬁéﬂfj ng\u\gé (400
H) MHE, EDGl3); 7.38=7.83 60, Ti) 7.2 6202!I1313HI m.14t7.08)(m, 2HRB.96 (t,
S, _ 2 - 1 _
S pPrdede B o e G e BRI
) 2HH—1|TQ(ﬂmqm 2Hy) 1.62-1 42 (m, 2H 1.34-1.17 (m, 5H).
by I i o rﬁ%l _lg)dtger %é ﬁdehP%p Al Itr dbyolutlon 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,SO4 (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. ag. sodium potassium
25 tartrate (40 mL) and CH.Cl, ('1 00 mL). After stirring for 30 min the solution was
extracted with CHCl; (3 x 50 mL), washed with brine and dried over Na;SO,.
Purifibation by Method 1 afforded 0.56 g (66%) of the title compound. 'H NMR
(400 MHz, CDCly): 9.97 (s, 1H), 7.46-7.43 (m, 2H), 7.39-7.37 (m, 1H), 7.19-

55



General Procedure 3 with appropriate substituent

changes provided 13 ng (17% of the title conpound.
woBosaR0sée mass cal cd for C24H28F3N50, 459. 22; PCTIZ2005/009715
found, 460.4 [MH +. 1H NWR (400 MHz, CDCl 3): 9.86 (br

s, 7115Hm, 181)54.0p<t, J206.6, Bl), 28602.80dm, 2Hy, B286 (s, BHH) 1.92-1.83

4 %'%H%f’i.éﬁt?ﬁ_o?,%’(z%?h) f??—ﬁ 6(3d(g1 éH_j lesﬁn 3{%112 ')g?(e(thmm(m,

135}4 2.28 (s, 3H), 202194(m 2H) Exanpl e 33

5- 1niéﬂh\mpﬁif;b¥|@|rrez B/rleibaratlon using the method descrlbed in General

e snethin el p%@s%r&@z BB el ) e
apeaieeﬁéraégHsg@n@@ 43#62? WB?JLG\%IMQ@ &qmie@* WHTQNKF%?(’@)MHZ

he title COI’TpOUﬂ

cz@%ﬁsn@@ (busd Hio7. GFd br g, d?h‘ﬁd7 4&6’0444 rpMMJ 7. 411ﬁ2ﬁu<m 4H),
CD% 1- ﬁﬂg\(@?ﬂg%’é’@g%@gﬁ@ﬁ @8@%%59@9@% 2"éd22 77 (m, 2H)

108. 6431SH§BH 8. 205467383 1(%1 88 ( fTQ 177@6 &0 612 Lthlrh 1z¢ﬁ)1 35 (

15

20

6. 4.38 (t, J 6.6, 2
> 88 {flagd. ’(T’n‘?“ W3 (s, (SH), 2.02-1. 9?)(m 2H) .
5 Exarrple 34 H 4- (4 {3-[4-(4-Chl oro- phenyl) -5- net hyl

2-yl]- phenoxy} butyl)-1-
msFI?‘@I n'bad%\é“ di ne. A
4 1 Met hyl - pi peri di n-4-yl)-but oxyl - benzonitrile.

\olb di n- 4- yI) butan-1-ol (0.74 g, 4.37
< yd -benzonitrile (0.52 g, 4.37 mol),

and /g po r supported PPh3 (2.30 g, 8.73
mol ) in THE (40 was ded dii sopropyl
azodi car boxyl ate (1.7 , 873 mmol) dropw se. After

6 hthe mxture was filt d and concentr at ed.

IDUFI ' I\‘?Iétﬁ?it-t‘r TH]‘\/BM W@P@I trJqu%frcgrﬁél‘F‘\?m 134Rida8olL %RS%O)@]-WM}-

| ow 0i -mass calcd for C17
272lp29dmﬁ*iz found 273 4 [ MtH +. 1H NWR (400

This compound was prepared using methods similar to those described in

Example 34 with the appropriate substituent changes. MS (ESI): mass calcd
for CagHaoFaNsO, 457.23; m/z found 458.4 [M+H]*. 'H NMR (400 MHz,
CD30D): 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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Mz, CDCI3): 7.38-7.33 (m 1 H), 7.24-7.20 (m 1 H),
7.14-7.09 (m 2H), 3.96 (t, J = 6.4, 2H), 2.88-2.80

w@ 2005899066 2. 26 (s, 3H), 1.94-1.84 (m 2H), 1.8PcUIR05/009715

5

15

20

25

(m_ 2H), 1.72-1.64 (m 2H) 1.52-1.42 (m 2H),

1. 5x2mp¥73¢m 5H). B.

3-] 1- Met hyl - pi peri di n-4-yl)-but oxyl - benzal dehyde.
To tirred solution of 20 3-[4-(1-nethyl-pi

per ' N ) t oxy] - benzonitrile (0.84 g, 3.09 mmuol)
in tol ugne Y at 0 C was added 1.5 M DIBAL-H in
tol ues® (3. 63 4.63 nmmol). After 3 h, methanol (9

nm.) and 1.0 M .(10 ni) vere added aropV\A se.
After stirring for m/M, \the sol ution was
neutralized with 1.0 M ‘so ium hydroxi de (10 ni)

foll owed by addition of sat um pot assi um

t artlfAd Wﬁﬁ AR gridihd- veisegxy - eié%hﬁny' Sfip@ematiily .m@'dazol-

fogy’.is)op)mdrhethe solution was extracted with CHCI3 (3 x
3 washed with brine and dried over Na2SO4

puA f f4n(r1rMath>¢lyplp,amdm14 vi)-bytoxyldganieotingnitile. g 5o Sfredgelution

t i bt 8 7 46 79%3)%(%%5?‘1 MWbu(:%rgQ%NgZO %:ﬁ)mo@ r95M@5(521=nL) ato

200@%@2&3@@% (@2@@0009,7192 mmqls Tm let\H)? wag garmed to rt

) 5% ans B0 00 bz 2 Koy o
2H}5 851mewpd)in MK (4 mRMHvas @d@e]d drop@isem ThesHixturewas stlrred atrt
04 1%% [a]%déﬁergyxgg Hﬁ’utBH %tér (')gerfi %ndlsatd aq. NaHCO3; (25

henox
rretrh_y] Tpe peikiucE wes e)?hrmpad a/ith @HQJ@(Gmg% d.) narideb@a>SOy),

SR gicih GRS PSR Ao A oi8 I SABon

czmsaazsummsmvcdzar CrgHasN8) 2013, 1@381/74@%@%4 4 TM+NNR
13 . 4

'Il Hgtlrred

1 Isblutuﬁn 882 {34 6|4m©l’hyl ﬂ:lpblbldln&. ﬁﬁb@to&ﬁ IéCFnIC(ﬁIH))nItrﬂe &542 g77.61

2I—|5“,m‘|1_? *?‘éQ'i‘.eB%?% mﬁﬁ‘%} F%1‘.""%?56“_59' gsa t-ﬁf’a Déé()‘%‘ '.”é%'-u;'t’.(‘%Q-“
(1 %?EW W|Me35actmn rﬁ&ﬁSré\lt\MdsfalllMed to \{varnﬁ tolrt. After 3 h,
- - Il uor - .
MiseRneb {3 5Ly hd oG AsR e e AHRRT thcuiserter 30 min,
Com&%rmsme@nar% WiEH N9 MR 51 05hD) 1oBbwé @ bl Ba8Eon of

descri bed in
satd. aq. sodium potassium tartrate (40 mL) and CH,Cl, (100 mL). After 30

min the mixture was extracted with CHCI3 (3 x 50 mL) and washed with brine.

e

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, CDCl3): 10.0 (s, 1H), 8.34 (d, J= 5.3, 1H), 7.28 (d, J= 1.3,
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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Exanple 34 with the appropriate substituent changes.
M5 (ESI): mass calcd for C26H30F3N30, 457.23; niz

wo 0008092068. 4 [ MFH] +. ' H NVMR (400 MHz, 20 CD3OD}CT/US2005/009715

7.51-7.28 (m 8H), 6.96-6.91 (m 1 H), 3.93 (t, J =
5 Sie@lﬂ)l Pracgdue 3%fforded 228)mg B63) ¢fshe 8t corbp8@dL. 198 (ESI):

"D cpidy thf B B8 23S hnE 4R 1B5NE s, goueR o0

Ekzmpt ectzmdm BL.2ONAF3E 3:8,0.5 W, 751 A5 |(mHRHNiTUS@ D145 (m, 4H),
PRSI IRO R a0 v 6,942) PGSR BRI PR 2B (5. A 310

5 I q. 99Tf3n 229t it ieuedes ghusipn se0f .44- ﬁnle 1.39-1.14 m 5H).

-msthy pi peridin-4-yl)- butanl-ol .0 g, 5.85 mmol)

in DM (12 nL) at 0 C was added NaH (60% 280 nmo,

7. @ampd 37 The m xture was warmed to rt for 1 h,

t hen cooled to 0 C. A solution of

2-chl sonlcotlnonltrlle (810 ng, 5.85 mmol) in
(% Jded dropwi se. The m xture was stirred

at Fe , @nd then was diluted with water (5

) and s N aq HCO3 (25 nlL). The m xture was
extracted w tth CHCI 3 x 25 m), dried (Na2SO4),
filtered, and. Purific Met hod 1 afforded 440

nmy (28% of a yellow oil. ESlI): mass cal cd for
C16H23N30 273.18; mz found;—7274.4 [ MtH] +. B.
244 (441 Wadthytbpigdrigiert-1-gi ) Foudo ] -4 - [ Bub @kl 4- (B rif i db roenedh g ah Bay)-

| d To a stirred 15 solution of
105, ﬁEtymdar@Fﬂw] WIABE; di n-4-yl) - but oxy] -i soni cotinonitr

| | FhisGofrfbdilind WwddlpreparelJusing m@ﬂhéaﬁglnﬁlﬁxrm-)ho@é d@s&’lbé@fin
added a 1.5 M D BAL-H in tol uene

mBIEMPER36 willa (e hrpreptate .sebwé%ermcham tMSv(é.S.lh mgss galcd
A 18] Fawmuhm i Btdthu) 4704 [mmyw S (180 W)z,

wer e add After 30 m xture was

neGPﬂQﬂ)z%&iG\i\ﬁ’ t41— i 3@1Ivh) Na @ f(‘i@)"'hﬂ)91r648!5dWeQHby7 45 (dd, J =

1sad§'5t I@ 908762@m81q4 @9@' Hmzp@tsagﬁs éérstorﬁ{%%g

20

25

e mxtur

exf&‘ﬁ éb‘ﬁ eﬁj?M%@"&i—@D@ 1( 6(“ 511" nﬁﬁZahQSMSHEH Wwh-th.44 (m 2H)
bri 3@-1.16 (m, 5H).

Example 38

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

for Ca4H37N30, 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 (t, J= 6.6, 2H), 2.91-2.81 (m, 2H),
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The organic |layer was dried (Na2SOX4), filtered, and
concentrated. Purification of the mxture by Method 1

w@bdosnobees 318 ng (64% of t he titI e corrpound H.(ET/UNMEB/OOWIS

10

(400 MHz, CDCI3): 10.0 (s, 1H), 8.34 J= 5. H)
7 2810(@, J37.3.25), 2861 HH). 22§4573*i)22(1rﬁ (s13H), 205 382((m, 7H),

1%@@@“2»&@3%5’0 49 3@ (m 1 25 (335-3? 07 (m

5H)C

hyl - pi peri di n- 4-yl) - but oxy] - 4- (4- phenyl -
&P‘ﬁ%Pl‘f@ hyl -1 H inidazol - 2-yl)-pyridine.

Pr ion according to the nmethod described in 57
WO 20 D92066 PCT/ US2005/ 009715 GCeneral Procedure 3
af ford N9 3699 of the title conmpound. M5
(ESI): %s\ cgNf or C25H29F3N40, 458.23; m z found,
459. 4 [ H]ﬁ VR (400 MHz, CD30D): 8.20 (d, J=

5.3, 0.5 1 H, 7.8107.54 (m 2H), 7.54-7.45 (m 4H),

7.39-7.35 (m 1 W,MN16.4, 2H), 2.95-2.83

(m2|—|) 2.28 (s, 3H 199(m2|—|) 1.84-1. 66
é%{_% C:Jp#)@ pheﬁgI%SNn%thyl;_?\}l-l |rp|dazol- -y ([En(1 m'é'%hyl -piperidin-4-yl)-

2- [)gmg(f, FvRldgl. - pi peridin-4-yl)- butoxy] 4-[5-nmet hyl - 4-(
3-trifluoronethyl -phen

H- THSEREOLRd W 3s. WP@@% h%mgm?éoe%ﬁaﬁa'amf thase gragibeddn

us EQQmE%té‘B)Qﬁh HdbpRbpridle EHOSRUSH SRAR VE:] Egnamals@calcd

36 wth th proprlate substituent c &'ﬂsz)

AT LA T

LDNb'd bogléﬂ AIMR FT)(—Ar@Qs YH5, 7. ﬁm}n 2$|)1ﬁ4éd7 44)( dna 337, sb 7.30
5. 6, 1H543§ HRO (m, zbl) 72 %2(9&1 rmahwkg 47 $9 S(H) 2§4:€S€§3"§ 2 18-

, 2*%@8%@%}6 138%;@2 .49 (s, 3H), 2.25 (s, 3H

20

25

66 (m 4H), 1.55-1.44 (m
136116(m 5H) Exanple38N-\O N 20

4 ( Isobutyl 4-nethyl - 1
tﬁar[n %61 2 y1) - 3-net hyl - phenoxy] - pr opy! } - 1-

rret hyI p| pe@h di ne
N C
N Q
LT O
H N—

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
Example 14 with the appropriate substituent changes. MS (ESI): mass calcd
for CogH34CIN3O, 403.24; m/z found, 404.5 [M+H]". 'H NMR (400 MHz, CDCI
3): 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).
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Thi s conmpound was prepared using nethods simlar to
those described in Exanple 14 with the appropriate

wepsotoeent changes. M5 (ESI): mass cal cd 25p€DUS2005/009715

5

10

15

20

C24H37N30, 383.29; mz found, 384.5 [M+H +. 1H NMR

(468ample, 41CD3CD): 7.29 (d, J =8.3, 1 H, 6.83-6.74

me.2H, 3.97 (t, J = 6.6, 2H), 2.91-2.81 (m 2H), 58

92066 PCT/ US2005/009715 2.40 (d, J= 7.3,

2H) , (sn 3 2.26 (s, 3H, 2.16 (s, 3H),

2.06-1.62 (jm 1.49-1.16 (m 5H), 0.93 (d, J =

6.8, 6H). Rl 9 C N- N~N HO 5

4-[ 4- (4- Chl oflo- phe - 5- et hyl -

H i m dazol - 2-yl ] -2-[4-Ci e | - pi peridin-4-yl)-

but oxy] - pyridine. This c ouni—was prepared using

nmet hods simlar to those described in Exanple 36 with

t he-l\aapyle@(zi -(8-[5- mamt-uuenmommtggsohew (I ESh)idazokgsyl]-

cal cd ﬁ?(l[)/ﬁ g?vlCI NAO, 438.22; mz found, 439.4
Q-OXVPI“ A0z, CcDBOD): 8.18 (d, J = 5.6, 1

|‘|) Thl?‘: Dfnpoudd vx(a@ prétired leﬁh@ methddg mnlIaH)q thﬁséﬂegcr%d in

(SEXFple 3 i (16 Srpepeess pheBicsd cfagoost S JERY: 11355 calod

(morl;’l2 HiLF M353 Rrams! ﬁn/ﬁ%u@b 470, 4\[M4l‘1=H N ‘H NMR (400 MHz, CDCly):
ut

éni o
. T S e 3 ﬂ”) 7.40-7.36 (m, 1H), 7.34-

msb@s d(rrpwmsres o1&, Jhss, g@rmpwrsigmsmp«remgiﬂswm m, 2H),
met ho simliar to those d

wi 2150t (5e3H)p Bradtsi %'ﬁ)e 1R 8hHTeRH) chafid &9 ”M§H( EGAP:1.37 (

3H34CI N30, 403.24; mz f d, 404.5
"R%ﬂfqaé%%u&%{ B0 e, oo %) 8.61.9.60 (br s, 1

, 8.16-8.11 (m 1 H), 6.92-6.83 (m 2H), 3.97-3.92
( rr]Examples 42-45 were prepared using methods similar to those described in

Example 1 with the appropriate substituent changes.

Example 42
Cl
N
2 0
N —
H \—\—N N—

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

MS (ESI): mass calcd for C17H23CIN4O, 334.16; m/z found, 335.3 [M+H]". H
NMR (400 MHz, CD3s0D): 7.89"(d, J=2.2,1H),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

60



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),

wW@®283/02080 (m 6H). 25 59 WD 2005/ 092066 PCT/US2005/009715

5

.10

15

20

PCT/U82005/009715 Exanple 41 F3C/ \' I N- N Hp
1- thmyl

-4- %hyl 4-(4-trifluoronethyl-phenyl)-1
Hi phenoxy}-butyl)-piperidine. 5 This
conpound was prepar u§j_.ng nmethods simlar to those
described in Exanpl with the appropriate

oMo O S T B e T3 A e SR fafrety-

(49@e|\4ﬂne.CDC13) 9.87 (s, 1 H), 7.92-7.50 (m 4H),
7.48-7, 45 1 H, 7.40-7.3 . 7.34- 7. 1

1 45 EtB et sicg for Gt ONGD, 4604 ; mgadad Gpa tfaty”
2. KR (4060 1P, @%;aoi&&?pbl(«sa 7318, 72052@ (/&,2 §H)H 693 (dd,

1.91-
2Hy = 815,3225,(11+154 t%GEQME%Z@Q@S Mthqge(ﬁagréazw

us r to those described in Exanple 1
ﬂ%’_ﬁ? gggfgof’; |aE|tF2 substituent changes. 15 Exanpl e
42CI CN\>6 0 NHNNI1-{3-[2-Chloro-4-(1
H-E?‘%@P 0J4 2-yl) - phenoxy] - propyl } - 4- met hyl - pi per azi ne.
fe mass cal cd for C1L7H23CI NAO, 334.16; nfz
335. 8 [I\/H—|]+ 1H 20 NWMR (400 MHz, CD30D): 7.89

0

d H, 7.74 (dd, J = 8.6, 2.2, 1 H), 7.15

d »@@ 7.09 (br s, 2H), 4.16 (t, J = 6.0,
29 3 2. 06-2. 02

N, 27 UDCD (s, 3H), (m

1 -{3-[3-Ch|oro-4-(4-pheny|—5—tr|fluoromethyl-1 H-imidazol-2-yl)-phenoxy]-propyl}-

N/ —h

4-methyl-piperazine.

MS (ESI): mass calcd for Co4Ho6CIF3N4O, 478.17;, m/z found, 479.1 [M+H]". 'H
NMR (400 MHz, CD;0D): 7.61-7.57 (m, 3H), 7.53-7.45 (m, 3H), 7.15 (d, J=
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

N
| »—C}o
N LL(\N

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

FiC

4-methyl-[1,4]diazepane.
MS (ESI): mass calcd for CasHpsCIF3N4O, 492.19; m/z found, 493.1 [M+H]". 'H
NMR (400 MHz, CD30D): 7.91 (d, J=2.2, 1H), 7.76 (dd, J= 8.6, 2.2, 1H),
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Exanpl e 43 60 WD 2005/ 092066 PCT/ US2005/009715 (.
)>N N H NN1-{3-[3-Chloro-4-(4,5-dinmethyl- 1
woRooseazo! - 2- yI) phenoxy] propyl }-4-met hyl - PCT/US2005/009715

!t"'ﬂﬂ""p r.-azs e ) ss cal cd for Cl9H27Cl N4O,
e o b T8 A Aos 5 B4R 60 (1

1 .5, 1
o 9@0%56%3436-9 1é~r 18887 2@517% P?zgrﬂ zﬁ)- ~ th'),
275235(m 10 H), 229 (s, 3H), 2.17 (s, 6H),

N %?‘np?egs 4éM7 ol e p@ﬁ%% @smg Frethod¥ simiarh fiSsetddseibedn

51- ExapleCd oitb-tHe &dprppeaty|substitneritiahangeet hyl -

H i m dazol - 2-yl ) - phenoxy] - pr opyl } -

4- et hyl - pi perazine. M5 (ESI): mass calcd for

C24anfpld8N40, 478.17; mlz found, 479.1 [ MtH +. 1H

NI\/R (40 MHz, CD30D): 7.61-7.57 (m 3H), 7.53-7.45 (m
(d J=15 2.5, 1 H, 7.03 (dd, J= 8.7, 2.5,

J—1 2H), 2.75-2.35 (m 10 H), 2.31
,2|o 0 2H) Exanple 45 CI N [l \ 6 0
F3CN

1 -Methyl-4-(3-{3-methyl-4-[5-methyl-4~(3-triﬂuoromethyl-phenyl)-1 H-imidazol-2-
10  yl]-phenoxy}-propyl)-piperidine.

MS (ESI): mass calcd for Cy7H3oF3N30, 471.25; m/z found, 472.4 [M+H]". H

NMR (400 MHz, CD3OD): 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
15  (m, 2H), 1.40-1.21 (m, 3H).

Example 47
Cl

N
| > 0
N
o
4-(3-{4-[4-(4-Chloro-phenyl)-5-methyl-1H-imidazol-2-yl]-3-methyl-phenoxy}-
20 propyl)-1-methyl-piperidine.
MS (ESI): mass calcd for CagH32CIN3O, 437.22; m/z found, 438.4 [M+H]". 'H
NMR (400 MHz, CD;0OD): 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),
25  1.49-1.39 (m, 2H), 1.38-1.20 (m, 3H).
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20 1-{3-[2-Chl oro-4-(4-phenyl-5-trifluoronethyl-1
H i m dazol - 2-yl ) - phenoxy] - propyl } -
wda200edpbe [ 1, 4] di azepane. M5 (ESI): mass cal cdpdDUS2005/009715
C25H28CI F3N40, 492.19; mz found, 493.1 [MH +. 1H
NNﬁX?@Qt?‘F@-Iz CD3OD): 7.91 (d, J =2.2, 1 H), 7.76
8.6, 2.2, 1 H, 61 V\D{{2005/092066
5/009715 + . .., 1 47-.3 3 H; 7:°U (N d
: Q5 (t, J = 6.0, 2H), 2.71-2.60 (m
: S5 ¢.91-1.88 (m 2H), 1.75-1.72 (m
2H). Exanp &s 4647 vbeﬁg pr red using nethods
simlar to those descri b@d@% Exanple 14 with the
appropriate substituent changes. Exanple 46 F3C N Fi
N- 4-(2-{4-[4— (4-Chloro-phenyl)-5-methyl-1H-imidazol-2-yl]-3-methyl-phenoxy}-
e%h3 3-net hyl -4-[5-nethyl -4-(3-trifluorometh
%NH“ HANGRSDl 2. 10
5 yI Th@he@aam}»om@wb bremara@d uﬁhgmetm@s(ﬁr&ina.r: toltA6Se 6&dceilled in
for c27 2F3N30 471.

é 'ZJ , 472.4 le\/H-}-ﬂr+ 1H
epaEh PRRELAUEA EiNg 27m9ﬂw 44 (- methlpireridgpd-yloxy-¢thpxyl-
Z%enz%kf&)y@g; M5 (ES) 4naé|s dé)od for &%ﬂ-@o@l&g()gMS@'bB iz ®dund,

b 440 vl FERIM@ (408 Vi OO Des BB, 745733 (m.
1. %é%&ﬁem(nﬂ@ﬂ 4115%(97@’- oH)23 6813 26T\m, A& ds Bt s, 1H),

104! zzsggla@xam(alﬂmwdr@ BHbRA43 (553Hbth39-2415 (M, 5H), 1.98-1.86 (m

I—I-é,quaﬁ) - met hyl - phenoxy}- 20 propyl)-1
pi perldln M5 (ESI): mass cal cd for
C26H32CI N30, 437. 22 mz found, 438.4 [MrH +. '"H NMWR

4 : - - .

e Rbrfbles 46 ordodia s hehadSbimur g befffibea n

H) Examples(1t48.0 = 6.4, 2H), 2.93-2.83 (m 2H), 2.45
15 (s, 3H), 2.44 (s, 3H), 2.28 (s, 3H), 2.08-1.96 (m

2H), 1.83-1.72 (m 4H), 25 1.49-1.39 (m 2H),

1. Barip2GIA m  3H) .

Cl :
N
| S 0
g M
N N—
__/

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

20
Example 50

g

H

e
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62 WD 2005/ 092066 PCT/ US2005/009715 Exanple 48-' Cl N
N X--X H _C 4-(2-{4-[4-(4-Chl oro-phenyl)-5-net hyl -
WQ—BOOH/iOQiEK(i)l -2-yl]-3-nethyl -phenoxy}- PCT/US2005/009715

o PR el Dae el A iavere e e tdgoat tf‘b'é%!pf?fhj'” 4y

B REsdure 3 using
2- nethy] 4-[2-(1- et hyl - pi peri di n- 4-yl oxy) - et hoxy] -
benzal dehyde. M5 (ESI): mass calcd for C25H30CI N302,
4 found, 440.3 [M+H +. 1H NMR (400 MHz,
C&%§§%M%£E2 7.52 (m 2H), 7.43-7.33 (m 3FD
4.17-4.07 (m 2H), 3.86-3.76 (m
NFD 10 2.78-2.63 (m ZFD 2.44 (s,
o 0 2. 15 (m 5H), 1.98-1.86 (m
es 49-68 are prepared
usi ng nethoda S|n1Iar to seNdescribed in Exanpl es
51-48. 15 Exanple 49 C N ~ HNN

L LA A Y BB T ety 4.0
{re }Irﬁ%ogmﬁmﬂl'%h%mggwid@icﬁéfﬂ]mw@inezO Exanple 50 C

Example 52

Cl
Br.
N —
\
|N a
H o}

N__
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
| ‘ lN
\>~—< :>—O
N —\
FaC \—\_N N—
15

2,4-Dimethyl-1-{3-[4-(4-phenyl-5-trifluoromethyl-1H-imidazol-2-yl}-phenoxy]-
propyl}-piperazine.

Example 54

64



WD 2005/ 092066 PCT/ US2005/009715 n ft"" -[4 | -Cht
ré-,p n'l)-5--[rrd' thyl -

wokoosemzo!l - 2-yl ] - 6-[ 4- (1- met hyl - pi peri di n- 4- yPQF/US2005/009715

10

15

but oxy] - pyridine. Exanple 51 F3C N N HN 5
| -2-[3-(1-nethyl -pi peridin-4-yl)-propoxy] -5-[5-

nmet 4- \3- fl uoronet hyl - phenyl )-1
H-i m dazlol ridine. anple 52 C Br ~NN N
H 1,8 BNonmp=4[ 4-(4: ch - phenyl ) - 5- et hyl -

H- i mi dazol-2-y1]-2-] 42 M@Nhyl-
p| peridi n-4-yl)-butoxy]-pyridine. Exanple 53 N F3C N
HN ENDirﬂléthyl -4-{3-[4-(4-phenyl-5-trifluoromethyl-1H-imidazol-2-yl)-phenoxy]-
I -1-{3-[4-(4-phenyl -5-trifl uoronethyl -
H- |pﬁ?pd'§e rﬁzwe) phenoxy] - propyl}-pi perazi ne. Exanple
54 64 WD 2005/ 092066 PCT/ US2005/009715 N O F3C XN

Example 55

o, oo
o

3-Chloro-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-4-(4-phenyi-5-trifluoromethyl-1H-
imidazol-2-yl)-pyridine.

Example 56

F3C

1-Methyl-4-(4-{4-[5-methyl-4-(3-trifluoromethyl-phenyl)-1H-imidazol-2-yl]-
pyridin-2-yloxy}-butyl)-[1,4]diazepane.

Example 57
Br.
FoC N /=
: LN
N
H



woRiosiogwzo! - 2- yl ) - phenoxy] -

HN N
1,2-Dinmethyl -4-{3-[4-(4-phenyl -5-trifluoronethyl-1
propyl } - pi per azi nepCBHUS2005/009715

P - FRTRARA ot R 5o s hacrampthyl

10

15

heyknway-i [Lifl idihkeH 1 m dazol -2-yl)-pyridine.
10%Exa>rﬁr%)l e SGd&Eg%?RIWK Hp

1- Met hyl - 4- (4-{4-[5-nmethyl -4-(3-trifluoronethyl - phenyl
) - A Bazol - 2-yl ] -

pygelxgﬁgﬁ%%l oxy}-butyl)-[1, 4] di azepane. 15 Exanple 57
Br Cl N N H O 65 W 2005/092066 PCT/ US2005/ 009715
-Bro~ri "- "!'[ Me " I- 13

“Qut -4-[5-methyl -4-(3-trifluoronethyl -
ymyazol - 2-yl ] -pyridine. Exanple 58 C -~

I NN B8C XN N™ 1,
O

4-[4-(4-Chloro-phenyl)-5-trifluoromethyl-1H-imidazol-2-yl]-2-[4-(1-methyl-
piperidin-4-yl)-butoxy]-pyrimidine.

Example 59

FsC N
N
H N—

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

Example 60

Cl
N :
| \>—©—o OH
' N —
/
1-{4-[4-(4-Chloro-phenyl)-5-methyl-1H-imidazol-2-yi]-3-methyl-phenoxy}-3-(4-
methyl-piperazin-1-yl)-propan-2-ol.

Example 61

66



w@e@enymsan- 4- yl ) - but oxy] - pyri m di ne.

10

15

20

H 5 4-[4-(4-Chloro-phenyl)-5-trifluoronethyl-
H i m dazol -2-yl ]-2-[4-(1-nethyl -

Exanpl e 58CT/BES1B0M09715
N 10 4-(3-{4-[5-Cycl opropyl net hyl .
G841y f | uor onet hyl - phenyl ) -1 Hi ni dazol - 2-yI ] - 3-
en%y}- pr opyl ) - 1- net hyl - pi peri di ne. Exanple

O 05| ~ NN 15 ~- -~

1-_{4-[- Wyl

H-i mi dazol - 2|-yé| -3-net h y}-3-(4-

nmet hyl - pi perazin-1-yl)-pro L2-0l. Exanple 61 66 WO
OSSR Pl Bron

H propygzaperiind. ] - phenoxy} pr opyl ) - pi peridi ne 5
Exanple 62 C N H

Example 62

Q:@

H ¢

4-(3—{3—ChIoro-4-[4-(4-chIoro-phenyl)-s-methyl-1 H-imidazol-2-yl}-phenoxy}-
propyl)-1-ethyl-piperidine.

Example 63

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

Example 64

)
)2
Fsc” N

N L\_CN__

1-Methyl-4-{3-[4-(4-phenyl-5-trifluoromethyl-1H-imidazol-2-yl)-naphthalen-1-
yloxy]-propyl}-piperidine.

Example 65
67



4-(3-{3-Chl oro-4-[4-(4-chl oro-phenyl)-5-net hyl -
H i m dazol - 2-yl ] - phenoxy}- propyl)-1-ethyl -pipe

W(D p@b2206d0 Exanple 63 C N O NHC N PCT/US2005/009715

5

10

15

20

%3 {3-Chl oro- 4-[ 4- (4-chl or o- phenyl ) - 5- net hyl -
H f3f | -2-yl]- phenoxy} -

propyl -i sopropyl - pi peridine. 15 Exanple 64 \ \ O
F3C N H'N §='Net hyt
-4-{3-[ 4- | &5- r|quoromathyI

Hi mi dazol - 24yl ) - napht hal en/ 1-

yl oxy] - propyl } - pi peri di m/ExarrpI e 65 67 WD

2005/ 092066 PCT/ US2005/ 009715 3C NO NN~~ HNN
O {-(4/Methyl-piperazin-1-yl)-3-{5-[5-methyl-4-(4-trifluoromethyl-phenyl)-1H-

1-fhg I'Qy)ll]hﬂrﬂﬁ{é‘?ldiy}lphb'p)aha -§Re. [ 5-methyl -4- (4-triflu

or onet
i m dazol 2-yl]-pyridin-2-yloxy}-propan-1-one. 5
Exg%sle%ci 0O OV-/-CNNM NNF NH

6-[4-(4:Chloro- phenyl )-5-methyl-1H-imidazol-2-yl]-3-fluoro-2-[4-(1-methyl-
piperidin-4-yl)-butoxy]-pyridine.

Example 67

O N N-M

NNl ¢
)
N\/

1-Methyl-4-(4-{3-methyl-6-[5-methyl-4-(3-trifluoromethyl- phenyl) 1 H-imidazol-2-
yl]-pyridin-2-yloxy}-butyl)-piperazine.

N_
N
I \>—< >*0
N
H

1-Methyl-4-{3-[4-(5-methyl-4-thiophen-2-yl-1 H-imidazol-2-yl)-phenoxy]-propyl}-

Example 68

piperidine

Example 69

68



6-[4- (4" Chl oro-phenyl)-5-nethyl -
H i m dazol -2-yl]-3-fluoro-2-[4-(1 -nmethyl- pipe ridi
wmze@smz)oscbut oxy] pyridine. 10 Exanple 67 N N MxCT/ES100H009715

Ex
2

<L 688, M SRR ATRBRE TR AR AT o Mot

o i |f ok ol ;,r !} xl

t hy r-6 [5-met hyl -4-(3-trifluoromnethy
G mdazol 2-
i @i n-2- doxy} butyl ) - pi perazi ne. 15 Exanple 68

NNO H
- Met hyl -4-{3-[4-(5- yl'g4- t hi ophen-2-yl -
i m dazol - 2-yl ) - phenox propyl }- piperidine 20

r i dive mleydo)mtmtrmlwa]s nn’epmr;eki}usmg-memdag e[nﬂLaS{daﬂmye idddribed in

{o Phag® 4o Ty s BERRT B B 4 Radald, B

5f or[NQJ?@WWMR Gb. maz CHLODHPB8r80-8. 355(1(4 J5= EtM+Iﬂ]5+1HJ,,l-7.95-

7. 9755%1 gg‘%w %BCP?‘%E 78673% 5% mﬁéﬁj 7. 47 6'7307(”57“% n? 2%%16
7 4124 773)@ 6(95 d’ld H):sﬁ 28; 7H)16t d73. 93J(t U): 6.8, Qﬁ) ©.&h2 70 (m

3
2 gﬂdzzﬁ@ 2(?11?(8 @H;) 295!)183-22(”12"'(51 7@.14)56 fzno‘ﬂﬂﬂe?? {DﬁV
2H)2Hg11 A9:- 11@5§n(gm 4H), 1.52-1.37 (m 2H), 1.32-1.01

Bi ol ogi cal Exanpl es Bi ndi ng Assay on

1ORecorrbl nant Human Hi stami ne H4 Receptor SK-N-MC cells

15

20

25

or COST cells were trangqoqs(g‘gléayEg(é ?ﬁ_;sect ed wth pH4R
15 and grown in 150 cnR tissue cul
were washed with saline

ure dishes. Cells

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 H, 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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solution, scraped with a cell scraper and coll ected by
centrifugation (1000 rpm 5 mn). Cell nenbranes were
W(p)mmpmmdﬁ by . hormgeni zation of the cell pelletPCTUSRO5/009715
e FAVETE | e H(;l; ----- V “,ha pokytron tissue honogenizer for 10
o o b oRHD et {5t F Srsoetbediton b0Ging
pmfor 5 m:n at 4 C. The supernatant 20 was, t hen

cofStIUQ@tSé’(f'QSJnéfI blakaming. G alugs Weoe 68i6URtg, PBFEDA AN at

4 &peﬂ?‘ﬁe:‘ftél%eterﬁﬁhé&ko \O@I‘élero@%Uﬁ\@@HQ%ngﬁd égndEWtratlon of 5
Tri s- HCI menbr anes wer e i ncubate

I—l—ﬁMs@@CFﬁfﬁ'é'g(t%Y?@ RioENg angl Y. %Pé@@it@/mhegbfévﬁﬂéam/ 1978,
ex M K cubati on occurred at
5rogr§;@t§e§%§ 3118?2 %%@9& M}\}en@r anes were harvested
by rapid filtration over Whatman G-/ C filters and 25
wa 4, 1] h ice-cold 50 MM Tris HCl. Filters
m?@%ﬁwe%é%ﬁe&mt%n xed wth scintillant and counted
for radioactivity. SK-N MC Babl€dS7 cel |l s expressing
human sta H4 rece sed to asur
af fini F§5 wSPr@n)ndl ng ofFE)gt h\gf IMx‘pounds dth 'i(ct"%

abilityl to displace HIligand biedi ng by Bacubati3y

......

t he abqve-descri bed reaction in_the presence of
vari ou€ 69 W32005/ 092068 PCT/ 32005/ 00978 57
a'nc' elg ~aEEbhe; 't,ts' idp::"ispsnhit3,i.n36ito" frsg ,;

0 or conpound to be tested. For conpetition bindi

st udi e usi ngd*H hi stani e, K; val ues wer e3€al cul é?lgd
based gn an mxperinentgdy debgrm ned KDggal ue g5p5
nM and a |igand concentration of 5 nM accordi ng to
Y.-C. ¢heng &8 WH. Pri&bff (Bidchem PhaPnacol 230
1973, & 22(23)¢: 3099-3108); K; =g61 C50)/ (1 zg([L]/(d8D)).
Bi ndi ng Assay Results Table 1. EX K, (nM EX K (nM
EX K; M 16014 18 45 b 33 W09 19 22.485 57 230244
20 39 54 44 21 37 o7 17 24 22 29,38 2 6
29 23 %25 39 1.‘71130 2 0 %2 63

10 6 27 290 43 2510
11 70 28 72 44 20
12 65 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 Cell Chemotaxis Assay

Mast cell accumulation in mucosal epithelia is a well-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

15  to specific agents can be mimicked in vitro. Transwells (Costar, Cambridge,
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7 21 24 69 40 93 8 60 25 100 41 250 9 11 26 300 42
1963 10 6 27 290 43 2510 11 70 28 72 44 20 12 65 29

W(42004/5927)96 13 32 30 64 46. 16 14 32 31 186 47r@BUSHB5/009715
q%e ?wpthgﬂﬁzé oy - , 65 33 63 69 1413 17 52 10 Mast

Ayetriesptederih W&bunnf 19 agimlshuman
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added to the top and bottom chanbers. Mst cells

(2x105/well) were added to the top chanber. The

pl &edgypebDestitutiob af éldEfxpresQioh at 37 C. Transwells were

renoved d the ceII chanber I e

Count edPiy way el Stacigorlhe FuBRt SRS BAEST BERSy 1t (Giagen,

Hi Sﬁa&n‘icnae OAE)(aeﬁdsrdrng(tblﬁ%)e malutzicturers idatractives e Total RNPOwas

obt-aj n Di stribution o ression, RNA.

15 s Xsrar i putEBRMENR 1918 heing Tod FNERaL R (SRR ity

Ki CA? @nageverse Wahsdibied,to GBNAaEHMg“ whiemgr teactibe kit (Invitrogen)
acturer's i ns{ructl ons.

o PFaIHEg 1 (R TBOACILER SORAIPHOBF| 5 SR HINA s dpeted by
Ki RTCRCRARIhG Mah&m 6, feceptor-specific primers 5'-

ATGCCAGATACTAATAGCACA and 5-CAGTCGGTCAGTATCTTCT. The
amplified PCR band for Hy receptor is 1170 bp.

Results

The RT-PCR results indicated that the Hy4 receptor is expressed on mast
cells, dendritic cells, basophils, and eosinophils. These positive results are
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
eosinophils in response to histamine. The following table reports the Cell-type
Distribution of Hg Expression by RT-PCR. A (+) indicates the presence of Hy

receptors; a (-) indicates the absense of H, receptors.
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CA) and reverse transcribed to cDNA using the RT
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affected tissues is one of t EJ ci pal

characteristics of allergic Bdbphits s and ast haa.

Since H4 receptor expression is found in these cell

types, H4 receptor signal®®iy Meqaviesiy to nediate

the infiltration of mast celdmy+andeR0 eosinophils in

response to histamne. The follow ng table reports the

Cell -type Distribution of BP&EXpEeksi on by RT-PCR A

(+) indicates the presence ofg)-}g Jeceptors, a (-)

i ndi cates the absense of H4 r % ors. 71 WD

2005/ 092066 PCT/ US2005/ 0097 18eutdappile 2. Speci es Cel |

Type H4 Hunan_Eo&_ngpMJéJ—meLuLe—Dendu—u—e—Cel l's

+ Mature DeM@rpeiRaitel s + HRRMORNFIs + Basdphils +

CD14+ Monocytes - CDA+pLriflchbmast 6O (Rafiel I's « B Cell's .

- Neutrophils - Muse/(Rat) Eosinophils + Peritoneal

Mast Cells (Rat) + BoneBhbe ManoDeber et

+
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 Eosinophil Shape Change by Histamine H4 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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utl ons e m n 0 he
s o s vt Bt 950y sGRES) .8 Bdhnte! Shem. o
M nRégsr. IGait.eCareed. 20bb s1681®): 1602Rs66I)r ed to ice and

fixed with 250 L of ice-cold fixative- dlffer (2%
1% or mal dehyde) for 1 min. The shape change was

qU%éLﬂMSMﬁilMW@d&@é@EOSlﬁéﬁmﬁm@d}@@ ﬂ%L\l@f . Receptor
scatter _assay (GAFS) (S. A Bryan

Am
Respi r. 168 Hanaisans S sosODhisSE 112)9 tqewsheé@gb chapges that

Resd%béééd‘ﬂ:t%n@&hﬂ§ aNB@h & 8% RessNERPLhermbRRE. FHBNEEA in the
Throough H4 Recept or
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 Hy/H4 antagonist (thioperamide) and a specific histamine H,4 receptor

25 antagonist ((5-chloro-1H-indol-2-yl)-(4-methyl-piperazin-1-yl)-methanone, Ki= 5

' nM) inhibited histamine-induced eosinophil shape change with an ICsp of 1.5

and 0.27 uM, respectively.
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Af ter

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

uL 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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25 invention. 75 WD 2005/092066 PCT/ US2005/009715 11}

o I1C ut diiy,, 1 tersiy 11:::f21 1111 rsll "110°
W(V\hmb'/oimmzl aimed is: 1. A conpound of fornula $d9/U81005/009715
a(»vu..,r,. RO ER6" R - R@;xm Y-ZNR O Y-ZNR8 R N - ~-(
ha)cwamemaRR R5W2~-CNXR2~N3a HHR

R (1) (11) 5 wherein Wis, independently from other
menber and substituent assignnments, Nor CR9; Xis,

| ndépénaempdundfaf donmotd 8) onlyber and substi tuent

assi gnments, N or CR9; Y is, independently from other .
nmenber and substituent P ss gnments 0, NRLO 10 orR R
CR1ICR11,; Zh

S, lqndep nt y §rom ot her rre er a d
subsgi t u s 'Ji‘gnmaEt _\_<Q Lé/
[ ndep t an ent
assi %?@7 2; each m

i ndependent |y from ot her nenber and ti qﬂent

assi gnnment s, 5(-H, -CF3, -Cl.6alkyl,

-C3 60rycl oaI kyI optionally substitut ed aryl or

pt TBREIN v substi t ut ed heteroaryl; or, Rl and R2 taken

t 0g@t Reidepéhtdnng froa! BaBr AefiBer ah@ subitelertheyi Afments, N or
attached forma cyclic structure Cycl selecte from 5-

or 6- ered carbocycle, and 5- or 6-nenbered

het g9 Gy gndbitly flom %ﬂ{&rnﬁ’é}ﬁgénad&hﬁ!b%hﬂﬂeﬁtaaé%ld?ﬁ(ﬁédt§ N or CR?;

structure Cycl i's, independently from 20 oth 0
sub¥ts: tlfﬂ}t&ﬂendg@IYdfﬁf’é@!@f MA]RRE I angt e stiue Rt @SSIQDmeHS £, NR
1(§ubst|tol,1@3:§1s R''sel ected from -Cl_3al kyl, halo, hydroxy,
an

am no C1’ 3al koxy;
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'?is, independently from other member and substituent assignments,
15 -H, -CF3, -Cy6alkyl, -Cs.ecycloalkyl, optionally substituted aryl or optionally
substituted heteroaryl; or, R' and R? taken together with the carben atoms
to which they are attached form a cyclic structure Cyc1 selected from 5- or
6-membered carbocycle, and 5- or 6-membered heterocycle with 1
heteroatom, wherein said cyclic structure Cyc1 is, independently from
20 other substituent assignments, substituted with 0, 1, or 2 substituents
selected from -C,.salkyl, halo, hydroxy, amino, and -C.zalkoxy;
each of R** and R is, independently from other member and substituent
assignments, -H, -Cy.alkyl, halo, -CF3, -OCF3, -OR°, -SR°, -S(0)R°,
-SO,R®, C.4alkoxy, cyano, nitro, -C(O)NR?R®, -C(O)phenyl, -C(0)C.galkyl,
25 -S(0)C;.qalkyl, or -SO,C;.salkyl; 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 Cyc2 is,

independently from other substituent assignments, substituted with 0, 1,
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each of R3-4 and RO is, independently from other
menber and subst i tuent assignnents, -H, -Cl.6alkyl,
W 2008/09206F3, - -ORc, -SRS, -S(ORc, - SOZRCT/US2005/009715
p qt tlal kg em@. Wi tE0, - C(O) NRaRp, - C( Q) phenyl
r%&a%? Sty Lo abksAlkyl dialo, SRRy 48 iop) and

or ﬁ taken together with the carbon atons to
whi ch t ey attached form a cyclic structure Cyc2
sel ect edwefreuomaah;olf R*5R° and B iseindepettandy frooyether sistituent

t

oher ci SRRl e el B B & k) GuMobaBE BhAB T
5 rom ot(@ggcyslmlaﬂdyl Cugziityl-absmnzyhamhpBenetiyd sdri Rﬂﬂr&ﬁRR’/\takbn

0, 1, 76 WO 2005(092066 PCT/US2005/009

"d bst |t‘i"l€1’ 9& heJuirqgen Py &t@‘ﬁt’ Lok %%ﬁ%?gl {,sl”ﬂaﬁ o7

. hydr oxynerapérea, hewdcydlﬁhngaték@w,, whbasieb#id eiagHeaCy&Rahas 0 or
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1Ghith t ﬁé'ant r6heR th aRd eadrngyeibyc hisoptinedlly. e m a

4-7 %ﬁgeﬁﬁ}%rﬁ%rsﬁbéﬂtﬁ‘éht'ﬁ%&l@dﬁl@ﬂté’"@%é@l‘td’b@Wltﬂ1 2 or
ring HetCycl has O or 1 additional "heteroatons

sel ect &fUbsbineots Sglem—ﬁafﬁd?mﬂ@!' l, Balok hydrogh @mippeansi n

any ph@n%la,kc,&henet hyl, benzyl, alkyl or cycl oal kyl
noi ety in any ‘of 10 sai d RI- 4, Ra, Rb, R and said

ri ng’ |Hemg?@end®tlwbto|rroﬁtaer merrmedand ﬁub@@mﬁsﬁlgnmeom -H,
t her sHdb substituted with 1, 2

5gr ébé%ll t uer\t1 ﬁﬁg‘&%fom Cl_3al kyl, hal o,

hy dea@hyqf RranwoR’ an@depza_ndmtlk beyn otRsr msmbend@qbevmmary

from ot s e

-C1. 6al® ES'P“'%E% HRk g&g Lﬁd?hgﬁqéggﬁggémﬁsﬁﬂ“& %&?

is, |i ndrmmmfedtdyyhcfstmmttme I@cs metmsbeln saiticyslib structuren@yc3 is a 5-

assi gnms Hor -Cl 6

F oget ndr ripmpe L cerbtaB e e R el B e i 1 or2
20nMer ei hessabatomsc bhd wherait taiteyiccstructure Cye3 &, independently

6- mnenber ed carbocycl e, or .a 5- - nenber ed

et or o5l el prbaitusnt 55z s il WOk ¢

sai d C)éth,t(IuéﬁtE weleuted e 3C|.sakyl, hdkp apdery, amind,r o

ot her sgb@ﬁltuent assi gnnents, substituted with 0, 1,
or 2 k®¥ents sel ected from -CL. 3al kyl, halo,

hy droisyindapéintid iém othdr @@hib@X ¥ind substituent assignments, -H or
25 -Cruqalkyl
each of R'® and R'' is, independently from other member and substituent
assignments, -H or -Cy_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
30 Cycd 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;
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R8 is, independently from other nmenber and substituent
assignnents, -H or 25 -Cl.4alkyl; each of RLO and R11
wo gq0sivmependent | y from ot her nenber and substPeTIES1005/009715

FRESYGANROLS i - Har - Ghidal kyl - or, when Y is CRIORILI,
R0 g*n@l idepehaR th'v’fr@rg' eierempetARcheubsiiugahasismBeNtE o H,
whi ch they,, C -@fQIRBQ n optionally .
subst i t%‘{%a é&gﬁfi@’s?fué‘f‘ure yfa/c4, wherein said cyclic
st rarc enArBiod®r Qiggteiepmer3racemat: emtsdr ey phamwegolicallpr

a 3:- .1 T : - ic heterocycle with 0 or
e it Rl R Lo P R el
200Gt 206 kovired ptdsZ@85/ 009715 is, Irideperidemy

from ofhe r..and, s bi_t t._assiannents. - ,
et Ky © T xR KT At s POWARREAL T Gueon
di agh&t EoaR[ Y is aeetrdi-e t hereof, or a pharmaceutically

accept apl e L,t, am d . er gr eof ; W thst he
F o1 V0% By an Bt ke BGHe s TP fnd % bt e B [edot nyaros.
CR12 and R5 is not hydroxy or -Cl.4al koxy; when Z is
N, Yis CRIORL1l, when Rl and R2 are both -H Y is CH2,

10ncR-RS cogprEnd ¢l claimdnwhereinY inEhnfiroxy. 10 2. A
conmpound of claiml1, wherein Y is CRIOR11. 3. A
conggound of claiml, wherein Y is CH2. 4. A conpound
of &I Aicempouppef elpin Z, veemRinpY iiH2. 15 5. A conpound of
claim1, wherein n =1 or 2. 6. A conmpound of claim
1, wherein n = 1. 20 7. A conpound of claim1, wherein
onet.oA cootieund oRalammd, RhergineZ is Noi&H.or di -

15substitut ed phenyl ring. 8. A conpound of claim]1,
wherein only one of RL or R2 is a nono-substituted
phelyA compgun@ &f gainA1cwhereima =df orc?.ai m 1, wherein R3
is -H -F -d, nethyl, or ethyl. 10. A conpound of
claiml1l, wherein R3is -F, -C, or nethyl. 30 11. A
conpoArdmpbuctl af olaim 1wwkerimnR3l.is -Cd or nethyl.

20 7. A compound of claim 1, wherein one or both of R' and R? are a mono- or di-

substituted phenyl ring.
8. A compound of claim 1, wherein only one of R' or R? is a mono-substituted
phenyl ring.
25
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.

30 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.

78



12. A conmpound of claiml1l, wherein R4 is -H -F, -d,
or methyl. 78 WD 2005/092066 PCT/ US2005/009715 (I ;~'
wo 2005/092066 1 f ~I i. ilfp leii t~unc f .~~ of' ,Pd1/US2008009715
o ATDF y ey eyl wvherein RS is -H nmethyl, or
" hh)“/'di)%xﬁ%é%.gu'”&"%%’.a' "T%%WBB&'% mgtihyl.10r WHEPYi n R5
is -H 5 15. A conmpound of claiml1l, wherein R6 and R7
are, independently, selected grom the group
con4.siqugpsiund)of cldjm B) whetefiyR] isettiyl | propyl ,
i sopropyl, and <c¢) trifluoronethyl. 10 16. A conpound
of claiml1, wherein R6 and R7 are, independently, -H
Hr 15reApmpoliid cAckonpowhdredf RE kad R’ Bre, whdapende g, sslected
-H, , net ﬂé‘ rolr et}hgl Y o 15 18. A conpound of claim1,
vvheﬁr%'?qr* 844 TR ))Pg &9. A conpound of claim1,
wherein §Hjs -H -F, -, or nmethyl. 20 20. A
conpound .sel ecte rom . .
Ot aree: vl bifyhisopraiancy
Hi m dazgltrifRoybrhedychl or o- phenoxy} -
({)r opyl ) - 4- net hyl - pi perazine; 1
1Q {3-13- Chl or 0- 4- (4, 5- di phenyl -1
H i 1¢.dAZekmpdunbi ot BREAAXWheRiPRY hhd &7 RS, vdependently, -H or
pi perazine; 1-(3-{4-[4,5-Bis-(2-chloro-phenyl)-1
H i WedWkol - 2- yl ] - 3- chl or o- phenoxy} -
propyl ) - 4- et hyl - pi per azi ne;
1-(3-{4-[4, 5-Bi s- (4- et hoxy-phenyl ) -1
H- i M-dazemppupd jof QlatmﬂoWBefgﬁ?ﬁb'ﬁob@y}‘z methyl, or ethyl.
1propyl ) - 4-met hyl - pi per azi ne;
1-{3-[3-Chloro-4-(4,5-di-p-tol é/_l -1
H- i T8.dazemprupt of plain dx yhelsinoiy isjmethiet hyl -
pi perazine; 1-(3-{4-[4,5-Bis-(4-fluoro-phenyl)-1
H i m dazol - 2-yl ] - 3-chl or o- phenoxy} -
pr ot A-competihgiof piajpert awhewejn RYis -H, -F, -Cl, or methyl.

20 20. A compound selected from:
1-(3-{4-[4,5-Bis-(4-bromo-phenyl)-1H-imidazol-2-yl]-3-chloro-phenoxy}-
propyl)-4-methyl-piperazine; A
1-{3-[3-Chloro-4-(4,5-diphenyl-1H-imidazol-2-yl)-phenoxy]-propyl}-4-methyl-
piperazine;
1-(3-{4-[4,5-Bis-(2-chloro-phenyl)-1H-imidazol-2-yl}-3-chloro-phenoxy}-
propyl)-4-methyl-piperazine;
1-(3-{4-[4,5-Bis-(4-methoxy-phenyl)-1H-imidazol-2-yl]-3-chloro-phenoxy}-
propyl)-4-methyl-piperazine; '
1-{3-[3-Chloro-4-(4,5-di-p-tolyl-1H-imidazol-2-yl)-phenoxy]-propyl}-4-methyl-
piperazine;
1-(3-{4-[4,5-Bis-(4-fluoro-phenyl)-1H-imidazol-2-yl]-3-chloro-phenoxy}-
propyl)-4-methyl-piperazine;
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WD 2005/ 092066 PCT/ US2005/ 009715 ~' If";"'s 1-(3-
=f4,'5-ES -rriefh~ y=phenyl)-1 Himdazol-2-yl]
w@2ble0es phenoxy} - propyl ) -4- et hyl - pi per azi nB¢T/US2005/009715

1,?111 ( é@ﬂg&a ?&%q@t hoﬁ%lprgglg%qazol 2-yl]-3-chloro-phenoxy}-

pr°§>’dﬂ(f>f“ﬁ§fﬂy . pheny! ) - 1
|+ | i (Gd4-04,5BigH(3- n@tmmnplbrérﬂdmazopewﬁ;a fuarorpdehgkyH

O(E’gﬁ%]pl%iﬁw ﬁ)lpé?azfﬁé [ 4, 5- Bi s-(3-net hoxy-phenyl)-1

or o- phenoxy} -
pr ops(B){44_l4 5’EBI‘61-Y{4 bidmatpberat)ettaireidazol-2-yl]-3-chloro-phenoxy}-

1-{3-[2-Chl 0 4 nmet h I 4- phenyl -1

H | H{OE‘PXQ'ogF- I| {’a@ 2 pr ogyl }y4

met hys- {{114 S]Bis«?(l &fwﬁtﬁcy phenyl) 1H-imidazol-2-yl]-3-chloro-phenoxy}-
{3-Ch| §1 g?#é -[ 1, 4] di azepan-1-yl ) - propoxy
pRERYD }4 mernyg(1 'laé?ﬁ’ dro-1 H benzoi ni dazol e;

{ﬁ @pi@h%ré 4% B=rhéthyea-byibnyid Hihel i azepa-dhatoky PSropaxy-
phe

yli 5 7- tetrahydro-1 H benzoi m dazol e;

I\/EIGFHM Y idnzegantst hy| - 4 (4- phenyl -5-trifl uoromet hyl -
Holg) cﬂﬁ&%lcr B er)wethph[q "lﬂdlhi}eﬁrpil){/l }p'r@pbcD@Lbﬁ’ér?ﬂ'A,S,&?-

{3-13 -5-trifluoronethyl -

M | et@hyeo: ‘Q‘-‘*PIEWZ%WEE@R‘@

ro %}qrﬂ%l rﬁbﬂ??’ 1d4]1§'i§ze pan ryII fplropoxy] phenyl}-4,5,6,7-

( uor onet hyl - phenyl
) - 1telﬂah|9rﬂl@a‘zhb-lbegzqmn]dazole

pheg‘i@h&{ g?gj %eﬂﬁxﬂ%%ﬂéhe%ﬁﬁgpg&%ﬁveth I 1H |m|da ol- F yl)-

H i pheraegl- p@pyl}pmendme
pheg?ﬁé PX‘: cgg)ﬁ )4[5}'"%?%?%’“%‘ eny%t;wgl' ﬂ%mtﬁafol 12 yl)-phenoxy]-

H;]I piopgl-dl-mathyl-pip8riaie¢;hy| -

R OB G BB o2
H- I phetangl-ppyl){1-mpbtgbpipéridine;

pr 0 YJ% 131}34{"95’%)/"54 ?n‘fﬁ:hjg# n&?ﬁ{gﬁﬁ Sneihyl 1H-imidazol-2-yl]-

I+ I phéten@l-pbpyl)11-Bethipl-giperdihenoxy} -

Al (() Pp)a #%nigg%m%@p@@m%%y‘hsﬁ@h lmPazoI-z-yI]-S-methyl-
| Bh }p%pyl 41 -rAethil- @p@nmh@noxy}

{ﬂésw@mlqmzfy -4 @zphfqo @HPBY'65ﬁﬂ@ﬁij‘rb"’ﬁ“'ﬂaﬂh%/}"l ghenoxy}-
a}o%%ql mathyl-bipBR@ReXY} -
4-(3-{4-[4,5-Bis-(4-fluoro-phenyl)-1H-imidazol-2-yl]-3-chloro-phenoxy}-

2-
]-

2-
]-

1-
1
4-
p
4-

4-
H-
pro
4-
H i

propyl)-1-methyl-piperidine;
4-(3-{4-[4,5-Bis-(3-methoxy-phenyl)-1H-imidazol-2-yl]-3-chloro-phenoxy}-
propyl)-1-methyl-piperidine;
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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propyl)-1-nmet hyl - pi peridi ne; 80 WO 2005/ 092066
PCT/ US2005/ 009715 2{~- htr]'~alf r1 "
WO 20084097066 | d| n 4 yI) pr opoxy] phenyl} 4,5, 6, 7 PCT/US2005/009715

t:q_tm r ﬁ? {e o

Hlfat@a;mo ﬂ-l]bbhzdﬂhmmél propyl} 1

4 {é {@«ﬁ éﬁ‘lﬁzrf%zﬁ‘ (-rpsthyt-Rprony-ie mazfl -2-yl)-phenoxy]-propyl}-1-
Bloefy bﬁ'e) phenoxy] propyl }-1- nethyl pi peri di ne;
1 l\/bt hyI f

2/ [|5 met hyl -4-(3-trifluoroneth
y| ﬁﬁ@ﬂl@rmqoﬂ 5 ethyl methyl-1H-imidazol-2-yl)-phenoxy]-propyl}-1-
phenoxy} et hoxy) - plperldlne
@l%gﬁy T'or o- phenyl ) - 5- et h¥
H- | Mt gt 4-2- g,a nethy]-3-(§-matly|Hly(3-trifluoromethyl-phenyl)-1H-

5. PR gt e e RARD e R

H- i Fi[442,61Dighlgtd- pmer[ys F-tethat- nwmmqaer-zm]m[s-u-methyl-

E&)Egd'ﬂ/é{)})ﬁ(@/}’ Cg%ﬁ)é]rﬁ)ycﬁ"dl 4- yl ) - propoxy] - 5-[ 5- et hyl - 4-
(3 5414-1‘(4 K]Ibll‘cim%bwl) -5phethyl YH-imidazol-2-yl]-2-[3-(1-methyl-piperidin-

azol2 ridine; 2-[3-(1-Methyl -pipe
r| aft zP'?P‘?XYﬂJ}IS%b%B?vr 5 [ 5- et Lyl S4-(4-t¥if| o ormet hyl -

ph_eas[ia X t-Mdthylpistain-4-24)30rbp dxy -6 @-rresthy2-4f @~ teifludvbireyHy-

;lp::igﬁe%")ym' IBidgpA YIBYINSheny! - 5-tri f 1 uor omet hyl - 1

H b geRmdth oriai 4 (lea@poxy] 5-[5-methyl-4-(4-trifluoromethyl-
1- I\/E{F?]SI )Zpy;i y -4-(4-trifluoromethyl - phenyl

) - 1D'P43W9rﬂéif81dgg°'£3 Y- Poyridine;
Py 2@3-'@-&63{“1)9){%}9 iéi\'nO@XA )DT@Fb@?gQJ(Jl-@ﬁenﬂ -5-trifluoromethyl-1H-

trifluoronethyl-phenyl)
-1 mﬁmczﬂﬁzxdl pyricyng; -
yr '1‘1? hfl A kﬁ{@éﬁ rﬁéf?\?)lh-)m-ﬂ*'if%hﬁﬁétﬂﬁ phenyl )-1H-imidazol-2-yl]-

or o- phenyl)
H-| mr@&rr@tﬂ@cyﬁp]oqyﬁ@nwy}meut yl)-1- met hyl - pi peri di ne;

1- Nﬁ}tl\h]é(th\gd'éf éﬁgﬁ-g’é r%éﬂﬁ 3?’ krlfgjgkd;/r?%thg%'mlt)h)q irkdazol-2-yI]-

Himd peri di ne;
2- [ gyr(din- WMPmWQrﬁlmfﬁzmeyl) but oxy] - 4- (4- phenyl - 5-t

St et Bl s Ui

3 t methylrpip@enidiney| - phenyl ) -

M Whﬁ&ﬁﬁhﬁﬁ@ JAyﬂé-Qr?fiuoromethyl-1 H-imidazol-2-yl)-phenoxy)-
butyl}-piperidine; ‘
2-[4-(1-Methyl-piperidin-4-yl)-butoxy]-4-(4-phenyl-5-trifluoromethyl-1H-

imidazol-2-yl)-pyridine;
2-[4-(1-Methyl-piperidin-4-yl)-butoxy]-4-[5-methyl-4-(3-trifluoromethyl-
phenyl)-1H-imidazol-2-yl]-pyridine;
4-{3-[4-(5-Isobutyl-4-methyl-1H-imidazol-2-yl)-3-methyl-phenoxy]-propyl}-1-
methyl-piperidine;
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4-{3-[4-(5-1sobutyl-4-nmethyl -1
H i m dazol - 2-yl ) - 3- et hyl - phenoxy] - propyl } - 1-
wamtobmbzopa perl di ne; 81 WD 2005/ 092066 PCT/ US20P61/003¢609715

}emf X%ﬁ 15 T“% h%i”ﬁ{l’){ ’ﬁ;—m*efg}l F}é} imjfiazol-2-yl]-2-[4-(1-methyl-piperidin-
4 thyr %‘i&éy}ébyrﬂﬂﬁé .di ne;

gﬁml or (5-1sobut
H.ﬂn{ @|h1020«j1r}5 M%yme%wbb'yﬂmldpzol -2-yl)-phenoxy]-propyl}-1-

nmet ne; 1-Met hyl
%h}@bﬁghalq%h | -4- (4- tr| f1 uor onet hyl - phenyl ) - 1
H- i iMikdi4-@-pHp- m@hﬂrﬂjwymbgmgthﬁm@@ﬁylm Heimidazol-2-yl]-

1-{

Hi %‘%ﬁozﬁji)lg&@l Lb-eééenbxy] -propyl } - 4- et hyl - pi per azi ne;
1 {$3-|[23€ﬁhnlmm4q1m i(nddazod21yBtpghody]- propyl} -4-methyl-piperazine;
pi pg]r{gi"% ﬁbloro %' 4, Sp&%n X>X11 HBF %)égo} 2-Y1) 'E\tel;%ky propyl} -4-methyl-

1- { Bipkxzldat or o- 4 (4-phenyl -5-trifluoronethyl -

pr o&'g'fgg%h)é? ﬁy(ﬁ ;&eﬁér%ﬂlegromethyl 1H-imidazol-2-yl)-phenoxy]-
1- {§|’0b9|} @hh@mq pﬁpé,@zﬂabenyl 5-trifluoronmethyl- 1

pr Oh{,;& 12 %hh)é@ ﬁy(|4 p[%fnnlﬁj?&l g@g}ﬁéhyl 1H-imidazol-2-yl)-phenoxy]-
1 I\/g,tobyﬂ} n%étazr_;[?, A@bPedand; [ 5-met hyl - 4- (3-trifluoroneth

g‘ %‘/W‘Z1 (Pr (B-peiBKMk A sty ($- tﬁfllﬁggme thyksphenyl)-1H-
4 (n% bzd 8- ;@Apr@abw}omsmﬁmbén&n&et hy! -

H-im dazol Xy} -
pr OM(B y4-f1- (ﬂE@Kgpro Bhemy,l %rrw,gwyl 1H-imidazol-2- yI] -3-methyl-phenoxy}-
oég [14’nétf|i x%lbé}{d?n&henyl ) - 5-met hyl -
% 2 3- met hyl - phenoxy} -
et hﬁn@hy [14 (zﬂe@ Iprc phgre) tmeghyl-1H- imidazol- 2 -yl]-3-methyl-phenoxy}-
1-( [ henyl ) - 5- net hyl -
éhéé? #m%ﬁ] FFangla)intQh I yp?ﬁenoxy} Y
' 2 ma{(:BrjA {4 t4ophloye-phenm) I‘@fhlemy‘b-éHamId@OI -2-yl}-3-methyl-phenoxy}-

2- | yl -

H i %1"4 4hgbr§5@|fn%9ﬂfptp% aFT!ErE yl - p| peri di n-

4- y2J4- wcmqu phgmyildb-mesthyl-1H-imidazol-2-yl]-6-[4-(1-methyl-piperidin-
ret hyl - pi peri di n-4-yl)-propox 5-[5-

rre{\%yb to()% p¥r§‘13"f? uor onet hyl - phenyl ) -1 poxy]-5-1

H- i mmlammzrg ylr]metpyllcplplentm -4-yl)-propoxy]-5-[5- methyl -4-(3-

e el P RRERE b ByREhaY - 4

gl ngr@the Hﬁ%h)cﬂﬂitb@@ﬂ;ylpﬁrm@tryl? H- lmllgiazd -2-yl]-2- r£4 I(1 -methyl-
y 4o, eny trifluoronmet
H- i P8 614 SQ)- ";’/‘I‘%’“ﬂﬁ’éﬁé’ﬂ?? propyl } - pi per azi ne; d

2,4-Dimethyl-1-{3-[4-(4-phenyl-5-trifluoromethyl-1H-imidazol-2-yl)-phenoxy}-
propyl}-piperazine;
1,2-Dimethyl-4-{3-[4-(4-phenyl-5-trifluoromethyl-1H-imidazol-2-yl)-phenoxy]}-
propyl}-piperazine;
3-Chloro-2-[4-(1-methyl-piperidin-4-yl)-butoxy]-4-(4-phenyl-5-trifluoromethyl-
1H-imidazol-2-yl)-pyridine;
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1, 2-Di et hyl - 4-{3-[ 4- (4-phenyl -5-trifluoronethyl-1
H i m dazol - 2-yl ) - phenoxy] - propyl }- pi perazi ne;
W@2@08ha066 2- [ 4- (1- net hyl - pi peri di n-4-yl)-but oxWT/ﬂrsioGS/pmns

o AU OB s e Racho b Rlad ) 5

1- I\/Byrrdnﬁﬁ yldM*bug,ﬂ)éﬁ Q@maiep%dnfe }~4-4j (3-trifluoronethyl

pyr ﬁﬁrﬁm@ -FlbLymeRnt- 9|pf“f4"f Ayl butoXfatits-methyl-4-(
5 Bfrmﬁero?nétﬂyl(p‘hewthﬂ TR PR- Qq/ll]fbyﬁdb‘lb) but oxy] 4-[5-ne

trifluoronethyl
H- | ﬁq @-cé-(gmqosﬂh]enpl%srtaﬂquomethyl YH |m|dazol 2- yI] -2-[4-(1-methyl-

ﬁ‘lp%ﬁdm g|5 %ufﬂgﬂ{)lr)m ém%r i f :1;I0r onet hyl -

| péf (Bd#1b5- ﬂlyy%prmytr@e(tyyl Abya—ﬁrlﬁp@omthyl phenyl)-1H-imidazol-2-yl]-
§ ﬁéﬂw&lﬁqh?ﬁ%&%%?’l} &L dsdridndd: 1 f 1 uor omet hyl - phen
3 w&t{hy{#{{rﬁ?@lm&w}wepylbpyhgthm ‘thbtrhlylazqth;é}:is-maﬂeyl phenoxy}-3-

I t hyl -1
fﬁ c}ﬁp% %ﬁé%&}él}% noxy} 3-
Bh&-IGmmrpet gz 4Fchlerp+p)hepyl<)}5anetﬂylo1H -imidazol-2- yl] phenoxy}-
&%9 Ioro 4-[4-(4-chloro-phenyl)-5-nethyl -

cﬂ'pei' ﬂ phenoxy}- propyl)-piperidine;
{333@!1I@b%ﬂﬂ[%l’(lc&'ﬂqhieoyk)%ph@thyll-‘DH -oridetdiyg-ylkphenoxy)}-

[ noxy}- propyl)-1-ethyl - plperldlne
(B Sdh?tgy%o& "F‘ﬂn?4 chl or o- phenyl ) - 5- net hyl -
¢! (quﬂﬂhlé?ro)d 4~ (ﬂhﬁﬂ@m}dhenyl) 5-methyl-1H-imidazol-2- yI] phenoxy}-

pro -1-1s p eri di ne;
I\/E °rW| 14'3?@%%' F{ﬂe%ﬁ'gﬁ‘wyl 5-trifluoromethyl -

H‘ i ml\ﬂétﬁ L4 ?3 - 4= praphl-baifRidrdmethyl-1H-imidazol-2- yI) naphthalen-1-
yl oxy] yl } - pi.peridi ne;

1- (Mlﬂwﬂtnwn)ylbplﬁeﬂ%m?n 1-yl)-3-{5-[5-nethyl -4- (4-triflu

or Oﬁ'ﬁhméthﬂrtﬁ hYink |37!*) 3 5 methyl -4-(4- tnfluoromethyl phenyl)-1H-
i m dazol - propan- 1- one;

6 | HDigazaRr xdmyrm%eawquspm@nw one:

H ' H‘ l@';ﬁ?yc?ro)ﬂh]eggg I%H;!@th?l Redrflichdol 2R L8N LioroP2-RE (- indthy!-
1 I\/Elpﬁwm44 (/l)ti;{ltg)xvﬂa@m}dme@ [ 5- net hyl

?Métﬂllu W{@%‘@YBA@@?&?‘A% %tEﬂuorPsnethyl henyl) 1H

[ m dazo y pI Io
1 wbmuuytom-;{lppwr(sylrewhwtyupmrwmn 2-yl -

AR e R T e 52*2—99%‘%%
m damp[yli}—p&dm]dmer addne.
2-{3-[4-(1-Methyl-piperidin-4-yl)-butoxy]-phenyl}-3H-imidazo[4,5-b]pyridine.

1-{
H- i
(4- ad
4-( 3-
H i %
4-(3-
H-m
4-
H

21. A pharmaceutical composition for treating or preventing an H, receptor-
mediated condition in a subject, comprising a therapeutically effective amount
of at least one Hy4 receptor modulator selected from compounds as claimed in

5 claim 1.
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21. A pharmaceutical conposition for treating or
preventing an H4 receptor- nediated condition in a
WG inseedoe6 conpri sing a therapeutically effectirer/asmontns71s

i A L

PCTdQ2065 L6 han a sub[iladt ~ntgrariged thé&ipfeu‘tldﬁry eﬁfective amount
fsitjon for treatlnq reventlln% rece
nmedPhRleBaL OREiR«i"EreRtA" 'HO yBjoL Selec 83&’? §PW@°H 4%s claimed in

thegapgytically effective anmount of at |east one H4
receptor nodul ator selected from conpounds as clained
n claim2. 5 23. A pharmaceutical conposition for
tr egg ﬁgpr%rerE&}ﬁ%Eltdd?r%@hoWof ﬁ'&eﬁ%%r pré‘(ﬁ‘éﬂn% &f H, receptor-
condition 1n ject, conprising a therapeutically
ef f eedialed eenslition in Gfsubiet.cpsIPrising a-heranaaeally effective amount
nod t |
3. R R R Eebrh ORI RARE KB EeRT i PRy, BB i
pr evlam Bng an H4 receptor- rredl ated condition in a
1(§ubj ect, conprising a therapeutically effective anount
Of at |east one H4 receptor nodul ator selected from
Conm;uA@macémncmmbrmp‘osﬂdneforrhrdatlngfprwevem:ng an H, receptor-

phar mal,az%ci rﬂjtlo%ﬁgn%?s}tbié ncgﬁ?ﬁr*s}n{gﬁa nagn @fg e%f%@ |ven§mount

corrpratseang oaetl-heé@q:mort moallhtor ableeredifuen anmpntmdsoés ctimed in

| east . one H4 receptor nodul ator selected from

conPlB8iMds as claimed in claim5. 20 26. A
ipharmaceutical conposition for treating or pr eventi ng

an H4 receptor- nediated. condition in a su

e OB RSB A oLy TG & ARG 2N st rggeptor-

| eagfedrited &hdi tﬁﬁ‘ﬁﬁb@ubj’&‘ﬂ Woripisinged ﬂ?@?aﬁauﬁé&lm effective amount

conpounds as cl ai ned claim®6. 25

phaPheidesst o8 FaBrARSE TPeHiaRs ﬁekept@gtfr% CBWBF%%?& Flaged in
an k4inheceptor- nediated condition in a subject,

26:on'pri sing a therapeutically effective anount

26. 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,4 receptor modulator selected from compounds as claimed in

claim 6.

25
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,4 receptor modulator selected from compounds as claimed in
claim 7.

30

28. A pharmaceutical composition for treating or preventing an H, receptor-

mediated condition in a subject, comprising a therapeutically effective amount
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of at |least one H4 receptor nodul ator selected from
conpounds as clained in claim7. 30 28. A
W(p)lzmysmemti cal conposition for treating or preeEOS00§009715

fleen. stncar redi gted condition in a s
Coif) A MARBCEE | aPaRpiat R o PRI 08" SO Ceiap agimed in
ZOQ§AQQQ066 PCT/ US2005/ 009715 e ast icnd!{:::i;
Er::a; oat } H4 rc~oto thbdulator selected from
conpounds as clainmed in claim8. 29. A pharmaceuti cal
COF@@SA{phgﬂnééH tiEAIR3hgogitieh f@rrt?éé%ﬂb'o'ﬂ%ré%nmg bR FERERptor-
medi a condi.tion I'n a subject, “conprising
5 henagieted eenditipndh etbiegk campiaing aotf\eéﬁpelléfa%w eﬁﬁ@tM@MamOUm
rec
| ot Mol B Feten FEb Rl OB RO TRR ifpandp s ifhed in
t r eddirn® or pr eventi ng an H4 receptor- 10 nedi at ed
condition in a subject, conprising a therapeutically
effective anount of at |east one H4 receptor
nodsd. ad phasehastitieal donmm\smonpmrmbmng@rprewien‘em am H, cé@@ptor-

10. 31. rmaceut | Qsi ti for . ar

10pr 0B IR RR R 1§ BcupRsh SOTB Rt et PRuiTT FUREE amount
suhjtes tease 0nP H, Sédtpicr rhbduapestlectat fyretdrapdings anmainted in
of at least one HA4 receptor nodul ator selected from
corﬁﬁ%i[]hb% as clained in claiml1ll. 32. A
pharmaceutical conposition for treating or preventing
an H4 receptor- 20 nedi ated condition in a.su

t,
corh i A PRG T GaEaSOTROBION JaT4AB0 ) BT YAI ah B régeptor-

14 eanbdiaRey d%dft%ﬁ@@b@ub}@@ﬂ‘ébﬁp%mg@ tﬂ@ia%@ufcfe@lmeffectlve amount
compounds as cl ai med claim1

phatf i daast pe%\méméﬁ.m@%atpbﬁe'??t@aﬁrwcwpwwémq'wzyed in
an dii.f peeptor- .25 nediated condition in a subject,
corrprl sing a ther apeutically effective anmount of at

| east one H4 receptor nodul ator selected from

Cor@’é)uﬂgﬁaﬁaﬁauﬂbé‘%ﬂd&sm%%méﬁlng%pre@entmg an H, receptor-

pharaceuti c osition for treating or preventing
20an mndlamqﬁr\dmonsrmarmmeat €aMPORNDA tbﬁrapﬁuwesl,lu sffeetive amount

CONRrd t?éa@gg@e } é ‘?(H’trh&gj %%r Qélfa@tgfd /6 ycgﬁrﬂds(gs Ghimed in

| eaSt one ator selected
conpammt’d as . cl ai rred in

33. A pharmaceutical composition for treating or preventing an H4 receptor-
25  mediated condition in a subject, comprising a therapeutically effective amount
of at least one H4 receptor modulator selected from compounds as claimed in

claim 13.

34. A pharmaceutical composition for treating or preventing an Hy receptor-
30 mediated condition in a subject, comprising a therapeutically effective amount
of at least one H,4 receptor modulator selected from compounds as claimed in

claim 14.
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claim14. 85 WD 2005/ 092066 PCT/ US2005/009715 3~
A'"~pha'i'hl" aceu'tlcal -'co position for treating or

w@e@sesioselg an H4 receptor- nedi ated conditi onPETIUS2005/009715

1

1

igdbhjteety ~cnped B nor g d;her apeutical ly effective anobunt

of S RERBl G A GBS G R QO PEReDETadn FdRreptor-
conpaRtsd dsndrlodl ifBubiect, Hofripisihg.a thefdbeufically effective amount
phar maceutical conposition for treating or preventing .
an ®atleast pnel raganterreadaionseeeiedifipacampperds as claimed in
conpLikskeg a therapeutically effective anount of at

| east one H4 receptor nodul ator selected from

Zonpounds as clained in claim116. 10 37. A

oh . . L ; ti ' ti _
R e L e
conpedgtathcanditioariapewbjechldonpeisinget iheerewtically effeftive amount
| east_,one I t I - :
conpange! sl EfafRsab HBAHpa) ShobRu IS ompBds as aimed in
phaslamceslt i cal conposition for treating or preventing

an H4 receptor- nediated condition in a subject,

Ocorrpri sing a therapeutically effective anount of at

| east. Appahdacenieptodmpostiohdboresidlges toesntingran H, receptor-

conpoynds, as ¢laimed in claim18. 20 39. A o
phg;gﬁa@éﬁﬂ‘F%‘t'o@dﬂﬁo%‘ibﬁ%r?of“t?r”Sir‘lgeaa%ﬁf?é’eb‘F'C%Wﬁf@ﬁW%ﬂnoum
an #at&ePheH, resbtéiaed demnestiboRdiffond csmpbetds as claimed in
conprising a therapeutically effective anount of at

| ead@iMHE& HA receptor nodul ator sel ected from

gonpounds as clained in claim19. 25 40. A

phar maceutical conposition for treating or preventing
an 3% Advaphareutigalfiomragitionden ttgaingias Peenlpeap Ha receptor-

CoMpbHBitdicchditlderifd Reldbjeet! o ppbingHd inea Ry eftti amount

U1
| east one H4 receptor nodul ator Sel ected from ) ]
congfalierst age &Hsdpeandon rRodWatar gelepteddpm compounds as claimed in

claim 18.

20

39. 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 19.

25

40. A pharmaceutical composition for treating or preventing an Ha 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 20.

30

41. 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 1.
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41. A pharmaceutical conposition for inhibiting
| eukocyte recruitnment in a subject, conprising a

wo besameed | cal |y ef fective anobunt of at | east PEEUS2005/009715
| eukocyte recruitnent inhibitor selected from
conmpounds as clainmed in claim1. 86 WO 2005/ 092066
PCTALSRHMarB88 kieal c”(i?:npa%ltwﬁabﬂﬁﬁl@uhg¢@lko@@t@ﬁ@§ﬂuttm©ﬁt ina

for inhibiting | eukocyte recruitnment in a subje
confHIeGtnePraPSig ayiaRUcRYY FecE%s ﬁm@uahmﬁﬂeaéﬁ Oa% leukocyte
| eaglorinterdt %Hﬂﬂ@f%@lecfe%qwﬁh E%Fburﬁd?shé@él&lﬁfeoslﬁb%%d

from conpounds as clainmed in claim?2

Pharmaceutical conposition for inhibiting |eukocyte

r eCy Al . .

 E 4 TRl g U RSk OTREAA] O% Apgyterogyment

| euktdn@QtECommﬂlmg & themapauticalby eftactiee hrmotietdoffat daast one leukocyte
co 4

oD PR e el B et s aeesnenp

recr uitnent in a subj ect, conpri sing a

G R BB AL SRR ol BB fmert
C o”@WSC(ﬁﬁp rdir) amdara;ﬁemllcallwef#bctl%amAupﬂ‘raratmutme #ukocyte

03|t|on for. inhjbjting | eukoc crU|tnE in a
0 Rt rcihisk PeeRls T 6o S s T B ek &
anmount of at |east one Ieukocyte recruitnment
|nh|b|tor sel ected from conpoun as clainmed in

S 45, A RnaiTaR ARGtk SO RGN PURO o SFHR B iR M

.14 euiﬂﬂﬁé’étecdn%{slﬂig} &fﬁ{étraﬂnéht@allyséﬂacﬁ@é am@@ﬁﬂfﬂa‘iﬂé&t 8ne leukocyte
therapeutically effective anount of | east. ope

| eutegEufment mtw@é saeEiegfom AAMBPYRSS %Se‘? laiEesddn £agmo-
conmpounds as claimed in claim6. 47. A pharmaceutica
conposition for inhibiting | eukocyte recruitnent in a

subﬁl@ct\ phegmpes Wicalpomrasition feunhibding Jeukpe e e eitarpUAR
i

el S R SR ool SRR buh U e geRl one fpuooyte
20n piearmtﬂmmhd%lior @@Iﬁp@shftqnmﬁom@@undﬁﬂsml@lmg inelaméyt e
recruitment in a subject, conprising a
t herapeutically effective anmount of at |east one
| eu«bc&tpéuarmemumpalmmpqsnbmﬁortlohlbéleg datkeayte regriitment in a
co S
non s P A AT A oup Bt at Inast one leukocyte
r ecregiuitmesmtt inhibitor selebjeddtom compeursisrag @aimed in claum 7

herapeutically effective anount of at |east one

eukocyte recruitnment inhibitor selected from
C 0N UA @i aarsacd Laic atesbm positioaifon iBhibBirg WO kBB r&&2M66Nt in a

PCT. Léjsézc osc{ng);g’%mg a therapeutically effective amount of at least one Ieukocyte

2

recruitment inhibitor selected from compounds as claimed in claim 8.
30 49. 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 9.
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50. A pharnmaceutical conposition for inhibiting
| eukocyte recruitnment in a subject, conprising a

wo besameed | cal |y ef fective anobunt of at | east PEEUS2005/009715
Hdlikioe \it cg)g: ritgcr | kvt nt i nhi l?l tor. selected from
Con%%u agmacq mq?sgqog o 1q |b|t@g gukogyte recruitmentin a
phagp&e, lﬂdn@&i&@%&&édﬁﬁaﬁﬁéﬁécﬂ% anto'uﬂgofI RUSREYRE leukocyte

recruitnent in a ject, conprising
t heegpetant whlwt%seléémﬁ\f@naﬁ@Uﬁ9ums 2 C‘ﬁ'@"&?ﬁm@l‘?ém 10.
| eukocyte recruitnent inhibitor selected from
conpounds as clained in claim1l. 52. A pharnmaceuti cal
T onpbsAtphermacauticalopipasitignifeiRbibiting lewecwietraemitment ia a
10 ct. . COMIi S - i cal f [
anoiiiedreons s Ml AubI aREtte SRl & sifdst e louocyte
i nhiebtuitarens elhéttoe delectenthfmompaupdendssasctlaimesidniciaimol 1di m
12. 53. A pharmaceutical conposition for inhibiting
| eukocyte recruitnment in a subject, conprising a
t h%ap&lphbnﬁdadautieélfcﬁmﬂdﬁeloaImuunhxbmhgaéuldoemtremmment ina
| eukocyte 15 recryitnmen or sel ecte
1 o URRICORIP T e s bl s s T ST aasbfivs lekoovte
c oneelithiedn inhiitor BEleblietiif ivgn EOUKOGYIsad @8iIMEd iINRREImMI12. a
subj ect, conprising a therapeutically effective anmount
of at | east one | eukocyte recruitnent inhibitor

sel ggt R%harrﬁéeemm%ﬁ%sm@n%ﬂhﬁadmgnbmdoayt@rééruma@nﬁﬁ a
A pharmaceutical conposition for inhibiting |eukocyte

r ecUAIRGREIRMATiSing a Higrrasticalysiifsictivg agoynt of at least oné leukocyte
14 helaRRARNE Mhiditop EEI86EH YR NRERHPSURSs a?stciélﬁﬂa‘éitm QR 13. '

| eukocyte recruitnent inhibitor selected from

conmpounds as clainmed in claim15. 25 56. A

phagrag ﬁ\émrﬁééeu%emwdsmenff&r.nh.en.ha'uéuk%eytbeg&e%ﬁt in a

recruit in a bj'ect, conpri siig
t hesubjralitdomanirisinged thecanewticallymitectivg amounteefat lagsbone leukocyte

'e%eﬁxh-gem [ ME Bk 9&5% rﬁ%ﬁﬂ&ﬂﬁdﬂﬁmamm

oun as c al rre I'n clarm arnmaceuti cal
2Q:orrp03| tion for inhibiting | eukocyte recruitnent in a

b " A f ' .
e L T
[ nrBLthxjetom,rcosrmrnsatgsiitrfermaudioarﬂyceﬂe«tﬁvaamohaﬁ ofed laast ohalewkocyte

88 .0 20 /092 PCT/ U 97
ph rgpr%g@g%lqguioétﬂ 92%868? g(%'%) O%nehs %al{n gjg Icglj ocyte
recruitnment in a subject, conprising a
_ he ically, effective amount. of at | east
29 o Hbch LA FaraiF e FBPoR iR b B odap Faf P e fiiment in a
COW&&&:O&@@&@I dm@raﬁeuﬂbaiiymffb&tivéafi%nt%f at least one leukocyte
pharmaceutlc% ion for |th bitin%leuk C t%
r edEEIUImERE Iny H)ltgrs Iected from compounds as claimed in claim 16.
57. A pharmaceutical composition for inhibiting leukocyte recruitment in a
30 subject, comprising a therapeutically effective amount of at least one leukocyte

recruitment inhibitor selected from compounds as claimed in claim 17.
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subj ect, conprising a therapeutically effective anount
of at | east one | eukocyte recruitnent inhibitor
WG edosnd 26 f rom corrpounds as claimed in clai m18CT/682008009715

fﬁ)'t;zcégagidl i ir %%Cmg{]ﬂ%ﬁsélop f&&#&%?m? Iédkogytqulél%ﬁ%e%t ina

t heétﬁ@@ditctcﬁﬁd)dsyngié treghpaticalieffectiod ambuhta@‘sat leerst one leukocyte
| eukocyte recruitnment inhibitor selected Jmmlam 18,

confsGlRersdntipiier selgcied TEMFAMEBUNTEES Spime

anti-inflammatory conposition, conprising a
therapeutical ly effective anount of at |east one
5ant 59 i ARharmatBigaemramiendel BRLERoieWRcEsTRBuaSt 15
L yechh bt |s‘Frl| ém&apéﬁlcalﬁrbfﬂé%w/e hﬁfohﬁmadt@éé/st one leukocyte

conp0|t|on rising a therapeutically effective
arro@muntmermnhltamtse@ﬁ@dafmm CPMPP eSO GImashipslma 19.

sel ected fromconpounds as clained in claim2. 20 63.
An anti-inflammtory conposition, conprising a

t he8@pAuthiacahtsutietlf emposgiondaniohibitiog lewkocgeageciieent in a

it PRI  FRERSCa R RENRE ot T ST OFe itRooyte

c oneealitmeot jnhitttop selecteg feorh hemapends amctlalyn@flﬁ@dﬂmn\@
amount of at |east one anti-inflammatory conmpound
sel ected from conpounds as clained in claim4. 65. An

ant §t.i Ahlaatmmfiapimaoonpaspodsiom, cooppsing iangerapeutlcally effective

therapeutically effecti

it 4 DY st §e St Rerade SEpHorRY B lstritTom 8pgunds
15| ahoedinidd @l cdaim B. 89 WD 2005/ 092066

PCT/ US2005/ 009715 66 . An anti- inflammatory

conposition, conprising a therapeutically effective

anmogmt Aﬁfanﬂilnfla@ﬂﬁhto@ﬁ@orﬁﬁ@éuhdrﬂﬁb@ﬁf@h@ éﬁhér@ﬁ@@lﬂb’&ﬂy effectlve
sel ected from conpounds as clained in cl

An aReunt qfat !ﬂﬂ%?’&? gnie H\%HE“QtPWrFO"?ﬂS’Hﬁﬁ%F bedafrom compounds

t hesapaitidLdldiaines fective anount of at |east one
anti-inflammatory conpound sel ected from conpounds as

2&lainmed in claim7. 68. An anti-inflammtory

CONpOShk 'aﬂﬂalnﬁé‘?ﬁméioﬂ BEmpBoditis, @Bﬁ?hélﬁ@a' tHe@bbegddIy effective

10 amount of at |east one anti-inflammtory conpound
sel avpeat dfrad inashapod anttdnflagunalpri GespauRd selgckadrom compounds

as claimed in claim 3.

25 64. An anti-inflammatory composition, comprising a therapeutically effective
amount of at least one anti-inflammatory compound selected from compounds

as claimed in claim 4.

65. An anti-inflammatory composition, comprising a therapeutically effective
30 amount of at least one anti-inflammatory compound selected from compounds

as claimed in claim 5.
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69. An anti-inflammatory conposition, conprising a
therapeutically effective anount of at |east one
w@nios/9a064 amrat ory corrpound sel ected from conppemUs20034609715

B Sl aireselrig cf L 70, An t
oo oA BBl e amoe, beeos el BhontipBg e BpLlsaly gftective
anoARbuTof at Idagese ameinfABinimdtody! At s e RIRREOMGHE compounds

sel ected from c;o ounds as clainmed in claim10. 20
71. as¢laigiad InickFm tory conposition, conprising a
therapeutically effective anount of at |east one
anti-inflammatory conpound sel ected from conpounds as
&l Hedn eati-diflammatery cunpgsitionn camprising Al taairgevligally effective
COW?UA'{ o‘?%t Iegig{TMé §ﬁtp%flgm%5r?%m%ﬂhls%le%fécoef%rg\é%mpounds
ast one anti-in tory co
selaa:cl;lelma‘chomaamr?pounds as claimed in claim12. 73.
An anti-inflammatory conposition, conprising a
therapeutically effective 30 anobunt of at |east one
ant6s.i A baMbmryatoqnqmmmtitml eamnedsihg arthermppotinadly effastive
10glc%rﬂnegﬁd I@E /ag{egle € %IQIHRHV\IQ & ﬁgr?//c%?qu%ﬁﬁgtsglected from compounds
comgandaitriednn ctmB.i sing a therapeutically effect ive
amount of at |east one anti-inflammatory conmpound
sel ected from conpounds as clained in claim14. 5 75.
An ot An aRfi-iriarehSoly compsstion, eompasing aitsémageatically effective
therapeuti.cally effecti anount of at | east

antamOUH oA R IERBT o B LRGP Y COBPHPE PG IR TR SomRgunds

15¢] add@Eridd iRlcpligl5. 76. An anti-inflammatory
‘conposi tion, conprising a therapeutically effective

10. anmount of at | east one anti-inflammtory conpound

sel get g6 ahti mmew% Gfiohl, abMBHsihg thé‘r‘aﬁbﬁtﬁ)ally &ffective
An anti-inflammatory c rrp03|t|on conpri sin

t heamapENitof ahlepst e arttinlammatenyrompouad spieg ffme compounds

antg agyﬁ,{égﬂmtaq{moconpound sel ected from conpounds 15
as alme In claim17. 78. An anti-inflammtory

ZOCorrp05| tion, conprising a therapeutically effective

anont ntlaRfSht rpditidn Eb@ EXhSAPBRRTy effective
sel ect%’gg?t?onmaconpgw aé'g aél) ngm%% P Ewg y
amount of at least one anti-inflammatory compound selected from compounds

as claimed in claim 11.

25  72. An anti-inflammatory composition, comprising a therapeutically effective
amount of at least one anti-inflammatory compound selected from compounds

as claimed in claim 12.
73. An anti-inflammatory composition, comprising a therapeutically effective

30 amount of at least one anti-inflammatory compound selected from compounds

as claimed in claim 13.
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20 79. An anti-inflammatory conposition, conprising a
therapeutically effective anount of at |east one
W@piosA92066 anmat ory corrpound seI ect ed from CONPRUTUS20086809715

claimed in cl

contbetnieBH- M BsTHACey FInacs kel spBals br oaRr didaly gtiective
amé#ﬂbun@tfof@& Ida8BShe BREINNARMAtSY cAMPRUAE ¥eReMRIOHHH compounds
sel ected fromconpounds as clained in claim?20. 81. A
net #velaiesd WT%W% or preventing inflanmation in a
subj ect, conprising 30 adm nistering to the subject
in connectl on with an inflammtory response a
DhafFrade@ntidelanypapastamersiidacomBrgng adkerapeutically effective

t heérﬁBS?itdf%"f‘lléa%t sid &5d- lnYISnm?‘@tcogg; al sbRarld fﬁcﬂﬁ comgounds

ti-rnflanmatory conpound sel ect rom conpoun
cl aqasedinied iolckainm 15. 91 WO 2005/ 092066
PCT/ US2005/ 009715 82. A nmethod as in claim81,
wherein said inflamatory response is a response to
at T&alh aotimﬂaiﬁﬂmaterwmmpmsiitmns compfi$imah@apeutically effective

di sorders orders r mat ol oai cal

16t SQPAEN BlaeS T et BRELSY R F sBRoER i gomgounds
i tcdi‘a/clskmafd inaotedimi rerunodef i ci ency di sorders. 83. A
method as in claim81, wherein said inflamuatory
response is a response to chenotherapy. 10 84. A
netmdAa&ntlmf@nahmo&&eomﬁwmim cémbdsm@ﬁhﬁél’ﬁﬁéwqally effective

t t | t
o At @ Past P ROESRGTIR U EaaIRsand sBlegteCHE Gampounds

155t 1 BIEIHSReBid.clddmmet hod as in claim8l1, wherein said
i nflammatory response is a 15 response to infection.

86. A nethod as in claim8l, wherein said inflammtory

I eSERNAR ah- |rﬁlan‘rﬁ§t@%n&ﬁ‘n;§6’sltﬁih b&%@ﬁéuﬁ’@abﬁ(erﬁp@@ﬁ:‘éll? BAéctive
is foreign to said bject. 20 87. A nethod as in

cl aamPent of ah east W%antulrﬂlﬁmmm@@mpwe@ §elgsted;feory compounds

res%oa%ngooin%”lnrﬁ@nol ogi cal stinulus. 88. A nethod as
in claim8l1, wherein said inflammtory response is a

20 esponse to at |east one of the conditions: allergy,

ast An%'H HlatnRRBH fh tlo%5c&HFF@g§5¥héjrbﬁ§tﬂﬁ%lly effective

erosc eufmat ol d thri
rrul ampwe ta@Jt @raeSq:r:af; amnmflammaéwwpmun@ﬁelbcmdém gompounds

as claimed in claim 19.

25 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.

81. A method for treating or preventing inflammation in a subject, comprising

30 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 as

claimed in claim 1.
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89. A nethod as in claim@88 wherein said inflammtory
bowel disease is at |east one of Crohn's di sease and

wabkamengdose/e colitis. 30 90. A nethod as in cl ap@r/842005/009715
wherein said inflamatory response is a response to
at | east one of psoriasis, allergic rhinitis,
scl gho t: Oj i ' ;
o o ar ey ' P AT BT whO P PHBRARRar respoppe gy
20067500286® RETHIUSPe @b IeogNUgions ] inflammeathodlisgrdens, allergic
cl aj; j b - re el o
¢ o hitErs SUEH TR GebPr BT ERRE Y Buflic sgraers
§yr aichsy, skirytaod immeodef@igrayatdoyders. 92. A nmethod as in
cl ai m 91, wherein said autoi rmune neuropathy is
Quil lain- Barre neuropathy. 93. A nethod as in claim
81, saharméthod ak th tiainh snehaty $6¢ pdiasendtsryaedbnse is a
resFonse to tﬁiﬂ‘iaSt one of the conditions: autoimmune
uv ef&SPENse i BemA@PYenol yti ¢ anemi a, per ni ci ous
anem a, autoi nmune thronbocytopenia, tenporal
arteritis, anti-phospholipid syndrone, and )

1Qasttl ArefBed agin clainygi nybersis said Bflammaiary rafrase s 2
sai @sﬁ@ﬁ@t’o' dtilElRs ohS oVR 98IPRINSS to & PhPsiad WhirRIOS Fa rédponse

A nmethod as in claim8l, wherein said inflammtory

r esi9chsemisalstimdhonse to at | east one of the

conditions: Behcet's disease, dermatitis

herpetiform s, penphigus vulgaris, vitiligio, primry

bi | 3%r 4 negthedh as insclaipn 8 huwlerraimasid REpaMatery resnansE ih@ine

1é)op|l%gbj)ﬁ§'§sto iﬁfBE{Pc%rl'.”mne orchitis, autoinmmune di sease
of the adrenal gland, polynyositis, dermatonyositis,

spondyl oart hropat hy. 96. A nmethod as in claim 95,

wheg ei i - t at ' j -
spotyfrithsa BRNGHT R, DR <ol paARB T Bbnt s,
i nfleapogedo\anrieggsiosly & body thag splorasien toosad sligjastt
Sjogren's syndrone. 30 98. A nethod as in claim 81,
wherein said inflamatory response is at |est one of
20acud® Amidthodras irociaima8l evtgareinisafd iaffamtiadery respbnebioai ¢

infl ammation. . 93 . .
response to an immunological stimulus.

88. A method as in claim 81, wherein said inflammatory response is a
response to at least one of the conditions: allergy, asthma, chronic obstructed
25 pulmonary disease (COPD), atherosclerosis, rheumatoid arthritis, multiple

sclerosis, and inflammatory bowel disease.

89. A method as in claim 88 wherein said inflammatory bowel disease is at
least one of Crohn’s disease and ulcerative colitis.

30
90. A method as in claim 81, wherein said inflammatory response is a
response to at least one of psoriasis, allergic rhinitis, scleroderma, autoimmune

thyroid disease, immune-mediated diabetes mellitus, and lupus.
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WD 2005/ 092066 PCT/ US2005/ 009715 99. A nethod for

treating or preventing an H4 receptor-nedi at ed
w@oonditioen in a subject, conprising adm ni st ePETYS1005/009715

the subject a pharmaceutical conposition that

conprises a therapeutically effective anmount of at

eagl. AnfetiddraRGepladh 81MWHeea! sid fidlaathfonfeopdnse is a

conmpounds as clainmed in claim1. 5 100. A nethod for
mod{ASREN SRR RSt 08e bty CondBionsi ENRGNERIBoX RIS atfioimmune
recgpiepatng. at | east one nodul ator selected from
conpounds as clained in claiml. 10 101. A nethod as
¥n claim100, wherein said nodulator is an H4 receptor

ant ggoni u%thoa%%:in AalRohognh&sid &i&%@iommﬂagﬁe n\é’ﬂ%?p%w s Guillain-

said no

ator 1s an H4 receptor partial agoni st.

103Bame mevtapdtifyor i nhi biting | eukocyte recruitment in
a subject, conprising adnmnistering to the subject a
pharmaceuti cal conposition that conprises a

t he®apauhetbatlag irtiaas 8il vehensivustid offlasmdteysespmse is a

1

Cco

15

20

25

30

GUK%(éﬁ%I%e g)ggtg%%si %gtolf #}h%?#ogw:dm%&s %glogﬁ}hﬁge fu(/&ﬂl;, autoimmune
hemolytic anemia, pernicious anemia, autoimmune thrombocytopenia,

temporal arteritis, anti-phospholipid syndrome, and vasculitides.

94. A method as in claim 93, wherein said vasculitides is Wegener’s

granulomatosis.

95. A method as in claim 81, wherein said inflammatory response is a
response to at least one of the conditions: Behcet’s disease, dermatitis
herpetiformis, pemphigus vulgaris, vitiligio, primary biliary cirrhosis,
autoimmune hepatitis, autoimmune oophoritis, autoimmune orchitis,
autoimmune disease of the adrenal gland, polymyositis, dermatomyositis,

spondyloarthropathy.

96. A method as in claim 95, wherein said spondyloarthropathy is ankylosing
spondylitis.

97. A method as in claim 81, wherein said inflammatory response is a

response to at least Sjogren’s syndrome.

98. A method as in claim 81, wherein said inflammatory response is at lest

one of acute inflammation; allergic inflammation; and chronic inflammation.
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99" A"migthiod for'tfedting'orpreventing an H, receptor-mediated condition in a

subject, comprising administering to the subject a pharmaceutical composition
that comprises a therapeutically effective amount of at least one Hy4 receptor

modulator selected from compounds as claimed in claim 1.

100. A method for modulating an H, receptor, comprising exposing an Hy

receptor to at least one modulator selected from compounds as claimed in

claim 1.

101. A method as in claim 100, wherein said modulator is an H4 receptor

antagonist.

102. A method as in claim 100, wherein said modulator is an H, receptor

partial agonist.

103. A method for inhibiting leukocyte recruitment in a subject, comprising
administering to the subject a pharmaceutical composition that comprises a
therapeutically effective amount of at least one leukocyte recruitment inhibitor

selected from compounds as claimed in claim 1. -
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